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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
aHrmuiickoM sizpikax - Times New Roman (Kupuaauma), 11 TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CLINICAL EFFECTIVENESS OF EARLY ENTERAL NUTRITION
IN PATIENTS WITH SMALL INTESTINE RESECTION

'Varganova A., *Darvin V., 'Krasnov E., 'Skalskaya N.
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The main causes of acute disturbance of mesenteric circula-
tion are thrombosis and thromboembolism in the pool of the up-
per mesenteric arteries and veins, straddling intestinal obstruc-
tion, and impaired hernias. This pathology is present in 0.1-0.2%
of patients. In most cases, this pathology leads to resection of
the small intestine [1,2]. Postoperative lethality after the small
intestine resection is 68% [3]. High levels of postoperative le-
thality are associated with late hospitalization and late surgical
intervention, often performed in conditions of necrosis and com-
mon peritonitis.

The reasons for this include the sterility of the clinical pic-
ture in the acute mesenteric circulation disorder, the absence of
pathognomonic symptoms in the first hours of the disease, and
severe comorbidity. The cause for postoperative lethality is also
intestinal insufficiency. This failure develops in patients who
had extensive small intestine resections. Lethality among pa-
tients with intestinal insufficiency is 40-45%.

Acute intestinal obstruction is a common cause of acute mes-
enteric circulation disruption. Changes in the intestine and ab-
dominal cavity depend on the acute intestinal obstruction type.
With straddling intestinal obstruction, a section of the intestine
with a mesentery is compressed, and blood circulation is dis-
turbed in the intestinal wall. As a result, ischemic and necrobi-
otic changes develop rapidly in the intestinal wall.

Although modern surgery and intensive care do everything
possible to save lives, 17-21% of patients die from acute intes-
tinal obstruction [4,5]. This pathology occurs in about 5 people
per 100 thousand population. The frequency reaches up to 5% in
emergency surgery.

There are also many patients with hernias (approximately 2%
of the total population). Impaired hernias occur in 8-20% of pa-
tients with external abdominal hernias. 10% of patients die from
this disease.

Early enteral nutrition plays an important role in the treatment
of patients with severe pathologies. Enteral nutrition ensures the
full production of proteins, fats, carbohydrates, and trace ele-
ments. Early enteral nutrition ensures the protective barrier safe-
ty of the small intestine mucosa. There is a direct link between
patients’ trophological insufficiency and their lethality [6,7].
Surgery is an aggressive intervention and causes a complex of
compensatory - adaptive reactions, for example, hypermetabo-
lism - hypercatabolism syndrome. This syndrome is associated
with the process of decay, prevailing over synthesis processes.

All types of metabolism (protein, carbohydrate, and fat me-
tabolism) change. As a result, the negative nitrous balance in-
creases, and fatty acids, ketone bodies, etc. accumulate. In this
state, all medical measures are ineffective. If timely measures
to eliminate these disorders are not available, the pathological
process can develop into multiple organ insufficiency. The body
must receive sufficient energy and nutrients to accelerate the re-
covery of homeostasis after surgical damage [8,9]. Protein is the
main plastic human body substance.
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One g of nitrogen is contained in 6.25 protein, forming 25
g of muscle mass. The enteral nutrition goal is a loss of one’s
own protein minimizing and ensuring cell proliferation during
reparative processes.

Early enteral nutrition is more physiological than parenteral
nutrition. The main position for assigning nutritive metabolic
support is “If the GI works, use it, and if it does not, make it
work”. The gut is not just an organ that supplies the body with
nutrients; it also needs nutrients to maintain metabolic, immune,
endocrine, and barrier functions.

Enteral nutrition provides intraluminal mucosal epitheliocyte
regeneration trophy and its barrier function. Early enteral nu-
trition serves to preserve the structural integrity and multifunc-
tional activities of the GI. Morphofunctional GI involvement has
great importance in patients in critical condition after surgery.
The inhibitory autonomic nervous system impulses inhibit the
smooth intestinal muscles’ contractility.

If the intestinal walls are over-stretched, tissue hypoxia de-
velops, and absorption processes are suppressed. The result
of these pathological processes is the activation of intralu-
minal rot and fermentation, the formation of toxic metabolic
products. The decomposing chimus serves as a favorable
environment for rapid growth and reproduction of the thin-
intestinal flora. All these factors lead to the inhibition of the
small intestine barrier’s function.

As a result, all bacterial exo- and endotoxins enter the portal
and later systemic bloodstream. Therefore, the enteral nutrient
introduction maintains the morphofunctional state of entrecote
membranes, which play the main role in wall digestion [10].

The earlier enteral nutrition starts, the better the prognosis:
survival rate is increased, hospital stay time and mortality are
reduced [11].

Currently, there are a few works dedicated to the early enteral
nutrition’s effectiveness in resection of the small intestine [2].

The purpose of the work is to describe the results of treatment
for patients with emergency surgeries of small intestine patholo-
gies and the nutritional support program using optimization.

Material and methods. The study was prospective. We con-
ducted this study based on the Surgut District Clinical Hospital
OU in patients hospitalized for emergency indications in a surgi-
cal hospital. Sixty patients were involved in the study.

The criteria for patients were: age over 18 years, the emer-
gency nature of the operation, the volume of surgery (the small
intestine resection with the anastomosis formation), urgently op-
erated on the small intestine.

Patients were divided into two groups depending on the nutri-
tive support type: the main group (n-30) - enteral nutrition, the
control group (n-30) - parenteral nutrition.

Groups were comparable in age, sex, trophological status,
small intestine resection volume, anastomosis species, and time
from hospital admission to operative treatment.

All patients had diagnostic measures set to establish a diagno-
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sis according to national clinical recommendations upon admis-
sion to the hospital.

Also, patients underwent additional instrumental studies: ab-
dominal organs ultrasound examination - 14 patients (23.3%),
radiography of abdominal organs - 36 patients (60%), and com-
puted tomography of abdominal organs - 10 patients (16.7%)

Acute mesenteric circulation disturbance was detected in 26 pa-
tients (43.3%), acute thin-intestinal obstruction (strangulation) in
19 patients (31.7%), and impaired hernia in 15 patients (25%).

According to the WHO classification, patients were divided by
age (2020): 18-44 years, 45-59 years, 60-74 years, and 75-90 years.

18-44 years - 7 patients (%), 45-59 years - 11 patients (%),
60-74 years - 35 patients (%), 75-90 years - 7 patients (%). Me-
dian age (range) in the main group: 33-80 years, and the control
group: 35-80 years; p=0.322.

The time from admission to surgical treatment (hours): in the
main group 2.4+1.87, and in the control group 2.4+1.74; p=0.693.

Information about the patients’ trophological status is avail-
able in Table 3. Data are presented as mean+standard deviation.
No statistically significant differences between the main and
control groups were detected for all the analyzed indicators of
trophological status.

We divided patients into two groups depending on the resec-
tion volume: segmental resection under 1 m and extensive resec-
tion with a remaining segment over than 1 m.

In the 30 minutes before the incision preoperative period, all
patients underwent antibiotic prophylaxis with the preparation
of amoxicillin/clavulanic acid 1.5 g intravenously jet and VTEO
prevention according to Russian clinical recommendations.

After the resection of the affected segment, all patients formed
a single-row manual anastomosis Vicril + 3/0 with strengthen-
ing with the plate “TACHOCOMB?”. The surgical treatment was
completed by installing a nasointestinal probe carried out distal
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to the Treitz ligament by 30-40 cm, which made it possible to
carry out active early hydration of patients from the first hours,
even with impaired motor evacuation function of the stomach.

In the postoperative period, patients of both groups received
the intensive care unit; this complex therapy included infusion
and prevention of stress ulcers and venous thromboembolic
complications. All patients underwent multimodal angelgesia.

On the first day of the postoperative period, the main group’s
patients (30) were injected with a monomer-saline enteral so-
lution 500 ml dropwise through a nasogastric or nasointestinal
probe at a rate of administration of 3 ml/minute. Every 3 hours,
the residue mandatory control was performed by active or pas-
sive aspiration of intestinal contents.

On the second day, in patients who were not scheduled to
undergo stage relaparatomies, in addition to a monomer-saline
enteral solution, a specialized enteral mixture “Intestamine” was
introduced, containing glutamine and antioxidants. The volume
of the mixture administered was 300-500 ml per day at a rate of
20 ml/hour. It is mandatory to introduce enterosorbents “Neos-
mectin” in the first 3 days, for active entesorption and preven-
tion of translocation of microflora. The nutrient mixture was
delivered using the KANGAROOPump infusomate.

Minimal enteral nutrition provides cell nutrition of the
small intestine mucosa, improves intraluminal trophy, and
maintains GI barrier function. Due to the well-chosen enteral
nutrition, the consequences of hypermetabolism-hypercatab-
olism syndrome weaken, which contributes to an intestinal
function faster restoration [6,7].

On the third day, in addition to the intestamine introduction
and a monomer-saline solution, the patients were injected with
a 300 ml/day polymer nutrient mixture; the dose was gradually
increased to 1,000 ml per day. Patients did not have dyspeptic
disorders.

Table 1. Distribution by age and sex in the main group

Age
Sex 18-44 45-59 60-74 75-90
Male 2 3 10 3
Female 1 2 8 1
Total 3 5 18 4
Table 2. Distribution by age and sex in the control group
Age
Sex 18-44 45-59 60-74 75-90
Male 2 4 10 2
Female 2 2 7 1
Total 4 6 17 3
Table 3. Trophological status
Main group Control group p - significance level
Body mass index (kg/m?) 25.4+4.26 24.14£2.73 0.246
Shoulder circumference 24.6+2.80 24.3+3.29 0.810
Total protein (g/1) 63.8+£3.41 63.3+£2.61 0.886
Albumin (g/1) 41.5+2.85 41.0+2.91 0.537
Absolute lymphocyte count (1 * 109) (1*10°) 1.58+0.248 1.67+0.325 0.330
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Table 4. Postoperative complications

Main group Control group p - significance level
Complications 5 12 0.153
failure of anastomosis 1 6 0.044
abdominal abscess 1 2
infiltrate in the abdominal cavity in anastomosis zone - 2
acute early intestinal obstruction 2 1
early sintered intestinal obstruction - 1
eventration 1 -

After the active peristaltic was restored, the nasoinstinal probe
was removed, and the patients were fractionally administered
oral nutrient mixtures for 1-2 days in the amount of 25-30 kcal/
kg/day with a further gradual decrease in their oral intake and
administration of patients in accordance with the clinical situa-
tion of the therapeutic diet.

The control group of 30 patients after the operation were
transferred to full parenteral nutrition. The preparation of Smof
cabiven (3 in 1) was used peripherally. Perfusor compact S de-
vice provided parenteral feeding. In order to prevent venous
catheter thrombosis, it was washed with a heparin solution of
25-30 units per kilogram of body weight per day once a day.

Administered preparation’s volume was individually deter-
mined according to the calculation of protein-energy demand of
each patient.

For all other therapy parameters in the postoperative period,
there were no differences.

To determine the basal metabolism, the intensity was deter-
mined using the Harris-Benedict formula:

GS (men)=66.5 + (13.7xMT) + (5xP) - (6.8xV)

GS (women)=655 + (9.5xMT) + (1.8xP) - (4.7xV), where

MT body weight, kg; P body length, cm; B age. The corre-
sponding metabolic correction coefficients were sequentially
inserted in this formula depending on the specific situation
(namely, the activity factor - bed rest 1.1, damage factor 1.3) to
determine DPE.

The final points of the comparative analysis of this study:

* Functional - GI function recovery time (occurrence of active
restaltic noises);

* Incidence of dyspeptic disorders;

* Frequency of postoperative intraperitoneal complications

* Postoperative lethality;

* Duration of inpatient treatment.

‘We processed the data using the software GraphPadPrism 8.0.1.

We applied the Mann-Whitney U-test to compare continu-
ous variables (age, time to surgery, measures of trophological
status, time to initiation of active peristalsis). We used the
exact Fischer test and the Donbass 2 test to compare discrete
variables (gender, diagnosis, comorbidities, resection vol-
ume, postoperative complications). We calculated, using the
survival analysis method, the length of patients’ stay in the
hospital. This model made it possible to most accurately as-
sess the staying period of patients in the aggregate before the
terminal event (in this case, discharge from the hospital), as
well as to use censored data. We did not consider p values
less than 0.05 to be significant.

Results and discussions. We analyzed laboratory indicators:
the level of total protein, albumin, and transferrin in the blood
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in dynamics (before the operational intervention, as well as on
the first, fifth, seventh, and tenth days after the operation). We
compared the main and control groups’ data with the Mann-
Whitney U-test. We presented the obtained data in Tables 4-6 as
mean+standard deviation. There are no statistically significant
differences in total protein, albumin, and transferrin levels prior
to surgery between groups. At the same time, we observed a sig-
nificantly faster recovery of all the examined laboratory indica-
tors in the postoperative period in the experimental group com-
pared to the control group. We found no statistically significant
differences (p=0.319) in the two groups (main %, control %) in
the incidence of postoperative complications. We identified few-
er cases of anastomosis insolvency in the main group (p=0.044)
compared to the control group. Postoperative complications are
shown in Table 4.

Anastomosis failure and abdominal abscess were the most
common death causes. In the main group (3 patients), postopera-
tive mortality was lower than in the control group (6 patients).
However, these differences were not statistically significant
(p=0.278).

In the main group, active intestinal peristalsis appeared much
earlier (22.9+4.47 h) than in the control group (66.1+6.81 h).
Data are presented as mean+standard deviation. The differences
found were statistically significant (p<<0.0001).

In the main group of patients, we identified a statistically sig-
nificant reduction in inpatient length of stay compared to control
(p=0.0005). The median length of hospital stay was 14 days in the
main group compared to 18 days in the control group.

Conclusions. The presented phased early enteral nutrition
program in with small intestinal resection patients has proven
to be clinically effective. The functioning of the gastrointesti-
nal tract stopped faster due to the early restoration of protein-
energy needs, the frequency of anastomosis healing disorders
decreased, the duration of inpatient treatment was reduced, and
postoperative lethality decreased. It means that enteral nutrition
needs to be actively introduced among patients with resection of
the small intestine in clinical practice.
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SUMMARY

CLINICAL EFFECTIVENESS OF EARLY ENTERAL
NUTRITION IN PATIENTS WITH SMALL INTESTINE
RESECTION

'Varganova A., Darvin V., 'Krasnov E., 'Skalskaya N.

!Surgut Regional Clinical Hospital, Surgut; *Surgut State Uni-
versity, Russia

The aim of the study: to improve the results of treatment of
patients with emergency surgical pathology of the small intes-
tine by optimizing the nutritional support program. The analy-
sis of nutritional support schemes for 60 patients was carried
out. All patients underwent surgery on the small intestine (30
patients in the enteral nutrition group, 30 patients in the paren-
teral nutrition group). The study examined the recovery time of
gastrointestinal function, the frequency of postoperative com-
plications, postoperative mortality, and the duration of inpatient
treatment in the study groups.

An early step-by-step program of enteral nutrition in patients
with small intestine resection helps to restore the need for pro-
tein and energy as quickly as possible.

This program has a positive effect on the earlier restoration of
gastrointestinal function and reduces the frequency of anasto-
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mosis healing disorders, the duration of inpatient treatment, and
postoperative mortality.

Keywords: step-by-step program of enteral nutrition, small
intestine resection, postoperative recovery.

PE3IOME

KJIUHUYECKASI YOOPEKTUBHOCTb PAHHEI'O DH-
TEPAJIBHOI'O ITUTAHUS Y BOJBbHBIX C PE3EKIIHU-
El TOHKOU KULIKHA

"BapranoBa A.H., 2lapeun B.B., 'Kpacuos E.A.,
ICkanbckas H.T.

ICypeymckas obnacmuas knunuueckasn 6ononuya, >Cypaymexuil
eocyoapcmeennblii ynueepcumem, Poccus

Lenp uccnenoBaHus - yaydIIUTb Pe3ysbTaThl JCUECHUS Ia-
LIUEHTOB C SKCTPEHHOW XMPYprHM4ecKOW MHaToJoTruMei TOHKOM
KHIIKK 332 CYET ONTHMHU3ALMU MPOrpaMMbl HyTPUTHUBHON TOJ-
JIEPIKKH.

[IpoBenen aHanu3 cxem HyTPUTHBHOM moanepsxku 60 mauu-
€HTOB, KOTOPBIM BBIIIOJIHEHA OIepalysi Ha TOHKOM KHIICYHUKE
(30 manueHToB - B IpyIIe SHTEpaIbHOro nurtanus, 30 mauu-
€HTOB - B IpyINIe apeHTepalIbHOro nuraHus). B xone uccie-
JIOBaHUsI U3yYad BPEeMsi BOCCTAHOBJICHHSI (YHKIHH JKEIy10u-
Ho-kumeyHoro tpakra (OKKT), wactoTy mocieonepaliMoOHHBIX
OCJIO)KHEHHH, TOCICONEePAllHOHHYIO JIETAILHOCTh U IPOAOIIKU-
TEJIBHOCTh CTAIlIMOHAPHOTO JICUCHUS B UCCIICLYEMBIX IPYIIIaX.

Pannsas mosTamHas mporpaMMa 3SHTEPajbHOIO MUTAHUS Yy
MAIUEHTOB C PE3EKLMEH TOHKON KHUIIKHK IOMOraeT Kak MOYKHO
ObICTpEE BOCCTAHOBUTH MOTPEOHOCTH B O€sKe U sHepruu. JlaH-
Hasl IporpaMMa IMOJOKUTENIbHO BIUSET Ha Oosee paHHEEe BOC-
cranonenne ¢ynkuun JKKT, cHikaeT dacToTy HapylIeHUi
3QKUBJICHUS aHACTOMO30B, COKpPAIIAeT HPOJOJIKUTEIBHOCTh
CTALlMOHAPHOI'O JICYCHUS U CHUIKAET [OCICONEPAllMOHHYIO JIe-
TaJbHOCTb.
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INTRAOPERATIVE LEVELS OF COAGULATION FACTORS IN PATIENTS TREATED WITH OPEN
AND ENDOVASCULAR REVASCULARIZATION OF OCCLUDED TIBIAL ARTERIES

'Venher 1., 'Kostiv S., 'Selskiy B., 'Farynal., ?Orlov M., 'Tsiupryk N., 'Kovalskiy D.

'I. Horbachevsky Ternopil National Medical University, Department of Surgery Ne2;
’Municipal Enterprise Hospital Ne2 named after VP Pavlusenka of Zhytomyr City Council, Ukraine

Peripheral arterial disease (PAD) is the narrowing or occlu-
sion of blood vessels reaching the upper limbs or lower limbs
from the heart. The occlusion is usually due to the build-up of
plaques from fat deposition (atherosclerosis), whether the cause
is malnutrition or pathological states such as dyslipidemia. Oth-
er causes include thrombosis (formation of a blood clot in a ves-
sel), embolism (a dislodged thrombus), vasculitis (inflammation
of vessel), and even trauma [1]. Vessels in the leg are more prone
to this development, due to the effect of gravity and static posi-
tion when standing or sitting. The people who are at higher risk
for PAD include the geriatric population (older than 60 years),
diabetics, hypertensives, and patients with dyslipidemias [2].

The characteristic symptom is claudication (pain on walking)
which is relieved on rest; this pain can be felt at any point on the
leg distal to the occlusion. For example, occlusion of the anterior
tibial artery can lead to pain being felt on the soles of the feet
when walking. This may lead to confusion on the diagnosis, but
proper clinical examination can easily pinpoint the etiology. In
this case, simple palpation of the dorsal pedal artery can help de-
termine if there is a possible blockage or not. Other signs include
cold clammy skin, diminished or absent pulses, muscle atrophy,
and worst-case scenario ulcer formation [1].

Clinically PAD can be diagnosed bedside by applying ankle-
brachial index, an examination technique that compares the blood
pressure in the legs with the arms. Delayed pulses felt in the leg
compared to the arm would hint at an underlying obstruction. Ra-
diographic techniques include ultrasound Doppler to determine
blood flow and magnetic resonance angiography (MRA) [3]. Alter-
native non-invasive techniques are transcutaneous oximetry, skin
perfusion pressure, and pulse volume recording (PVR) [4].

Following diagnosis, the next step in evaluation utilizes the
Global Limb anatomic staging system (GLASS), which com-
prises two concepts, target arterial path (TAP) and limb-based
patency (LBP). The former is the ideal arterial pathway chosen
to restore blood flow, while the latter is the maintenance of that
flow from groin to ankle [5].
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The focus of all endeavors towards such a patient is to prevent
the end stage of PAD, namely chronic limb-threatening ischemia
(CLTI). Management can be divided into medical and surgical.
In medical treatment, patients are given antithrombotics empiri-
cally; antiplatelets like clopidogrel are foremost [6]. In addition
to this low-dose aspirin and agents like rivaroxaban are given
alone or simultaneously [7]. High-intensity statintherapy is next
to be considered when dealing with cardiovascular complica-
tions especially related to dyslipidemia [8].

It was also established by a retrospective cohort that the use
of high-intensity statins (e.g. atorvastatin) had reduced mortality
and amputation rates in patients [9]. While not directly affecting
occlusions, the use of anti-hypertensives and anti-diabetic medi-
cations is supported by the guidelines [10,11].

For surgical treatment, the choice between open surgery ver-
sus endovascular revascularization needs to be based on the se-
verity of limb ischemia [12]. The use of open or endovascular
thrombolysis differs from hospital to hospital [13]. But statis-
tics show that surgeons have become more liberal in the use of
revascularization techniques like bypass and angiography [14].
Whether this is due to the convenience and immediate results
offered by these techniques or lack of fear of repercussions for
unnecessary surgical adventure is unclear.

Data collected from various studies have shown that most
patients are not investigated properly before being treated with
amputation [15]. Even if diagnostic radiographic intervention
was done, a thorough test on the markers of coagulation was not
emphasized. Since our study focuses on said markers pre-oper-
atively and intraoperatively, it is only suitable for elaboration to
be done on the nature of these coagulation factors, particularly
fibrinogen.

Since finding many years ago, research on fibrinogen has re-
vealed noteworthy characteristics. Its intricate role in hemosta-
sis is supported by its simple yet large structure (a hexameric
homodimer). Like most coagulation factors, fibrinogen is se-
creted from the liver and is upregulated during inflammatory
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responses. Its synthesis is regulated at the transcriptional and
translational levels [16].

Fibrinogen itself can be made into variants by splicing. Each
variant has unique properties and contributes to coagulation
changes. When looking at its role during coagulation, fibrinogen
conversion to fibrin occurs via thrombin-mediated proteolytic
cleavage. This produces intermediate protofibrils and mature fi-
bers all of which provide strength to the clots [16].

Fibrin on the other hand is regulated by various genes as well
as biochemical and environmental factors, all of which allow
for dynamic kinetics of formation and structure. Both fibrinogen
and fibrin can interact with plasma proteins and receptors on
platelets, leukocytes, and endothelial cells, to augment hemosta-
sis and thrombosis. This can happen in any state of inflamma-
tion, infection, pregnancy, or even cancer. Disorders in fibrino-
gen levels or functional ability can increase the risk of bleeding,
thrombosis, and infection [16].

On the subject of infrainguinal arteries, a clear image should
be kept in mind on the particular anatomy of the blood vessels.
The arteries include femoral, popliteal, tibial, dorsal pedal, and
all associated branches. Of these, the posterior tibial artery is
located behind the tibial bone but underneath the calf muscles,
sandwiched between the soleus and deep muscles of the leg
(flexor digitorum posterior tibialis, and flexor hallucis). Since
the soleus muscle acts as a secondary heart (in that it assists in-
flow of blood during contractions) under normal circumstances
clots or atherosclerotic build-up should not occur. This is eas-
ily altered in sedentary lifestyles where there is little use of leg
muscles [17]. This is further aggravated by conditions of diabe-
tes which are well known to cause derangement of lipid profiles.

The posterior tibial artery ultimately descends behind the
medial malleolus and enters the sole of the foot to divide into
the medial and lateral tarsal arteries by crossing underneath
the flexor retinaculum. This is exactly why any compromise of
the bloodflow above can lead to ischemia of the foot and ulcer
formation. While there is an anastomosis formed between the
plantar arches on the dorsum and sole of the foot, eventually the
perfusion cannot keep up with demand during even simple tasks
like walking; hence the occurrence of claudication [17].

Given that the current literature has already touched upon co-
agulation disorders in the state of surgery, the rationale of this
writing is to determine which type of treatment option is more
efficient with regards to revascularization using coagulation
factors as markers. The markers chosen are distinct from ones
previously analyzed by different studies, and depending upon
results can help guide management during surgical operations.

Material and methods. The study included 96 patients with
atherosclerotic stenotic-occlusion lesions of the infrainguinal
arteries, particularly near the ankle (tibial arteries). According
to Fontaine classification (1954), 46 patients had chronic arterial
insufficiency at ITb degree KHAN while 21 patients had III de-
gree KHAN, and 29 patients had IV degree KHAN. 52 patients
(54.2%) were treated with open surgery (GROUP A) while 44
patients (45.7%) were managed via endovascular revasculariza-
tion of the lower limb arteries (GROUP B).

The markers used to assess convolutional, fibrinolytic and ag-
gregate systems were measured as follows:

1. Fibrinogen (FG): gravity method according to R.A Rutberg
(1964)

2. Fibrinstabilizing factor (FSF): “dialing for determining fac-
tor xiii” method, courtesy of the company SIMKO Ltd

3. Thromboplastic blood activity (TBA): method by B.A Ku-
dryashova and P.D. Ulytnoy
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4. PlasmaRecalcification Time (PRCT): method by Berger-
hoff and Roka

5. Plasmin (PL), Plasminogen (PG), Total Fibrinolytic activity
(TFA): method by V.A Monastyrskyi et al (1988)

6. Time for lysis of globin clots (CHLEZ): “Set for determin-
ing the fibrinolytic activity of blood plasma” courtesy of the
company SIMKO Ltd

7. Platelet aggregation: Using ADF at a concentration of 2.5
umol/l and recorded in gregatograms on the AR 2110 “Solar”
analyzer

8. D-dimer: Using immunoanalytic method with a coagulometer

9. Soluble fibrin monomer complexes (SFMC): tablet method

10. VonWillibrand factor (VF) was studied according to
Barkag’s methodology (1988).

Results and discussion. At the preliminary stage, increased
levels of coagulative blood activity were noted in patients of
both groups. Thus when analyzing the markers of coagulation
blood, the level of fibrinogen in the blood was comparatively
higher than that of the control group. Similar findings were ob-
served with soluble fibrin monomer complexes (SFMC), Fibri-
nolytic blood activity (FBA), fibrin degradation products (FDP),
fibrinopeptide A (FPA); all of them had comparatively higher
values than the control group.

Aside from the aforementioned, the levels of antithrombin 3
(ATIII) and plasma recalcification time (PRCT) remained close
to control levels (88.56+7.49% and 91.17+5.23) in preliminary
stage patients (Table 1).

Revascularization of the infrainguinal artery of the lower limb
stimulates changes in the heamocoagulation system, which en-
courages continuation of surgery so as to maintain this level of
change. When comparing Group A (open surgery) with Group B
(endovascular), the changes are given below:

1. Initially the fibrinogen levels in the blood were 5.56+0.48 g/1

2. In Group A, after 1.5-2.0 hours it reached 5.61+0.49 gl and
after 3.0-4.0 hours it reached 5.76+0.53 gl.

3. In Group B, after 1.5-2.0 hours it reached 5.981+0.53gl and
after 3.0-4.0 hours it reached 6.39+0.52 gl.

More significant changes in the markers of the heamocoagula-
tion system of both groups were observed when looking at Fibri-
nopeptideA (FPA). In 3.0-4.0 hours, the values for open surgery
were higher at 1.2,1.9(p<0.05) and 1.7 (p<0.05) respectively.

But for endovascular revascularization, it was 1.8 (p<0.05),
2.1(p<0.05), and 2.1(p<0.05) respectively. When comparing be-
tween GROUP A and GROUP B, it is apparent that the latter
has comparatively higher values. SFMC, Fibrinopeptide A, FDP
were also elevated in GROUP B, at 1.5, 1.3 and 1.3 respectively
(all p<0.05) (Table 2).

Revascularization of the lower limb, regardless of the method
employed, contributed to the activation of the anti-coagulation
system. Thus, during the 3.0-4.0 hours in the operation, the level
of plasmin in the serum increased by 1.4 times (p<0.05), and
the time of lysis of the globulin clots lengthened by 1.3 times
(p<0.05) compared to the markers of the previous period. This
can be explained due to the decrease in plasminogen levels of
1.2 times (p<0.05), which contributed to 1.2 times decrease in
total fibrinolytic activity of the serum.

The results of this study of blood aggregation at the prelimi-
nary stage did not reveal a visible difference between the mark-
ers of the blood aggregations in both groups. Revascularization
of the femoral artery distal to occlusion contributed to the ac-
tivation of the blood aggregation system. During the course of
surgery, the growth rate of platelets in the blood increased. As
for CHAT, the time of platelet aggregation was even more short-
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ened, reaching a value of 7.68+ 0.75 min, which is 1.3 times
(p<0.05) faster than the cooperative level of CHAT.

When analyzing the results of the state of aggregation system
of blood, it was established that there was a difference in the
markers for those patients who were operated by open surgery
(Table 3).

The results proved that the longer the duration of operation
the higher the levels of coagulation factors in the blood. The
occlusion could be attributed to any cause and not necessarily
was the result of a deranged lipid profile. In fact, a study showed
a link between non-fatty liver state and cardiovascular disease
proving that there were other factors in play [18]. Otherwise,
a damaged liver (due to infection, alcohol intake, or structural
anomaly) does indeed result in coagulopathy amongst other is-
sues such as encephalopathy and even depression [19]. In other
studies, similar to ours, coagulation markers were analyzed dur-
ing an endovascular repair. The significant findings were the in-
creased thrombin activation, formation, as well as fibrinolysis,

in patients who underwent endovascular repair in the short-term
and the mid-term. It was then concluded that this intraoperative
period was associated with a higher risk for adverse cardiovas-
cular events. Furthermore, it was estimated that the prothrom-
botic state would be normalized a year after the endovascular
procedure [20].

In comparison to our study which focused on markers such
as SFMC, FPA, and FDP, another research done along the same
lines focused on the activity of VIII, IX, XI, von Willebrand factor
(VWF), protein C (PrC) and metabolites of nitric oxide I (NO).
Their results showed that an elevation of the markers before surgery
and an even greater increase 3 months post-surgery [21].

The optimal strategy for revascularization for any infra-in-
guinal occlusion in symptomatic patients begins with a choice
between open surgery and endovascular repair. The former is
not only less invasive and has fewer perioperative risks, but it
is generally perceived to hamper patency when compared with
open procedures such as bypass and endarterectomy [22].

Table 1. Preoperative state of heamocoagulation in patients with occlusion of infrainguinal artery
(* p<0.05 compared to control group)

Markers Control Level at preliminary stage
Fibrinogen (g/1) 3.68+0.41 5.56+0.48%*
Soluble Fibrin Monomer Complex (SFMC) 0.48+0.06 0.71£0.15*
Fibrinopeptide A (ng/ml) 1.97+0,38 2.69+0.35 *
Fibrin degradation product (FDP) (mcg/ml) 4.78+1,45 7.75+1.67*
Fibrinolytic blood activity (FAK) ( %) 53.18+4.52 56.23+4.57
Antithrombin 3 (ATIII) (%) 81.41£6.71 88.56+7.49
Plasma Recalcification Time (PRCT) (s) 103.61+4.97 91.17+£5.23

(* p<0.05 compared to control group)

Table 2. Intraoperative state of heamocoagulation in patients with occlusion of infrainguinal artery

Intraoperative Revascularization
Markers Prer_eva_s' 1.5 2.0 hours 3.0 — 4.0 hours 3.0 hours a day
cularization
Open Endovas- Open Endovas- Open Endovas-
Surgery cular Surgery cular Surgery cular

Fibrinogen (g/1) 556048 | 5.61£0.49 | 5.98+0.51 | 5.76£0.53 | 6.39+0.52 | 5.87+0.51 | 6.89+0.54
Soluble Fibrin Monomer | 51 15 | 744012 | 0894012 | 0.8740.15 | 12740.17% | 0.9440.16 | 1.33+0.19*
Complex (SFMC)
Fibrinopeptide A (ng/ml) 2.69£0.35 | 3.68£0.31 | 4.47+031%* | 5.13£031 | 5.71£0.32*% | 5.45+0.31 | 6.67+0.35%
Fibrin degradation product | - 25 1 o7 | 564031 | 12.7442.41% | 13.1442.37 | 16.6142.46% | 14284321 | 17.69+3.27*
(FDP) (mcg/ml)
Fibrinolytic blood activity | 5¢ 53 4 57 | 52194437 | 49.58+4.41 | 50474421 | 46.53+437 |47.1544.34 | 43.57+4.52
(FAK) (%)
f;/‘:;“hmmbm 3 (ATII) 88.56+7.49 | 85.14+7.39 | 84.17+6.28 | 83.78+6.31 | 82.13+6.35 | 84.34+6.41 | 83.47+6.45
Plasma Recalcification

. 91.1745.23 | 85.15+5.39 | 82.25+5.38 | 82.37£5.26 | 79.14+5.19 | 80.24+5.03 | 78.21+5.53
Time (PRCT) (s)
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Table 3. State of blood aggregation system at the intraoperative stage of revascularization

Platelet aggregation rate The degree of platelet Platelet aggregation
Number of platelets x 10 9/1. (SHAT), min. aggregation (SAT), % | time (CHAT), min.
Markers Endovas- Endovas- Endovas- Endovas-
Open Open Open Open
Surser cular Surser cular Surser cular Surser cular
gery surgery gery surgery gery surgery gery surgery
Pre- 301.56+14.06 14.17+1.58 74.46+0.62 10.15+0.68
surgery
l'hSO;erS'O 321.26+13.68 | 352.68+15.42 | 13.26+1.21 | 11.34+1.17* | 77.16+0.87 | 82.37+0.89* | 9.52+0.81 | 8.33+0.77
3}'1(2)_1120 329.46+12.78 | 383.45+£14.31 | 12.19+1.13 | 9.68+1.19* | 89.41£1.05 | 93.45£1.01* 841081 | 7.75+0.85
3.0 hours
a day 331.19+13.83 | 378.75+15.24 | 11.71x1.11 | 9.57+1.18* | 85.82+1.11 | 90.26=1.07* | 8.02+0.83 | 7.56+0.86

note: * p < 0.05 is a reliable difference between the markers of patients who underwent open surgery
and the patients who were subjected to endovascular revascularization)

On the other hand, studies have also shown that procedures
such as bypass also carry risks such as microembolization, as
was discovered during a coronary bypass that resulted in infarc-
tion of the brain resulting in cognitive defects [23].

One indicator that can be used to guide management, as
corroborated by our findings, is perioperative fibrinogen lev-
els. These may play a role in forecasting midterm outcomes
in patients undergoing elective endovascular aneurysm repair
(EVAR). The paper that reinforced this finding also stated that
fibrinogen appeared to be associated with, directly or indirectly,
the development of endoleaks [24].

A review done on revascularization of infrainguinal arteries
with CLTI concluded that there were many limitations in finding
evidence within the current literature on treatment guidelines for
such patients. This was especially true for severe anatomic pat-
terns of disease when treated with endovascular means. Intra-
operative mortality, amputation, and cardiovascular complica-
tions within 30 days period were similar across all studies. It was
discovered that patency rates were highest for saphenous vein
bypass, but patency itself was markedly inferior for prosthetic
grafting when compared to below the knee targets. Among en-
dovascular interventions, percutaneous transluminal angioplasty
and drug-eluting stents had similar effects for infrapopliteal dis-
ease. But because of heterogeneity in risk factors for patients,
the severity of limb threat, and anatomy treated, the results were
not a true direct comparison [25].

Regardless of the choice of treatment, occluded vessels even
once treated have chances of failure that must be identified and
handled accordingly to provide the best possible long-term re-
sults. Follow-up of patients after either open surgery or endovas-
cular repair is regarded as the key to the detection of recurrent
occlusion or any other complications that can lead to morbidity
and mortality. The primary goal should be to detect significant
problems at an early stage when they can be managed quickly
and safely before clinical signs and symptoms manifest [26].

There have been worst-case scenarios where the patient ex-
perienced disseminated intravascular coagulation (DIC) during
a stent-graft placement; however, this was in the iliac artery and
not infrainguinal, but the underlying conditions were similar and
the difference in vessels does not undermine the significance of
this complication. The patient was a 71-year-old with an aneu-
rysm of the aforementioned artery and because of the inability to
discontinue dual platelet therapy, EVAR was indicated. During
the procedure, there was the presence of increasing anemia and
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signs of hypovolemic shock. Eventually, the patient was trans-
fused with fresh frozen plasma, cryoprecipitate, and platelets
(the dosages according to standard guidelines) in the ICU after
it was observed he was profusely bleeding from injection sites.
This was ultimately fatal and because of the irreversible nature
of'the disease, cardiopulmonary resuscitation was not taken [27].

In opposition to the aforementioned case, EVAR proved to be
effective in actually treating a patient with DIC. It was a case of
an 81-year-old male patient who presented with the following
signs & symptoms: hematuria, intraoral hemorrhage, melaenas,
and ecchymosis of the lower back and the abdominal wall. This
all had occurred after treatment with etoricoxib (a COX-2 inhib-
itor) for back pain. A diagnosis of DIC was made and after man-
agement, with unfractionated heparin, his internal iliac artery
was embolized with coils. Angiography post-surgery showed no
further occlusion and no complications. Thus, it was concluded
that had EVAR not been done then the patient would have lapsed
further into the irreversible stage of DIC [28].

Although DIC did not manifest amongst the groups of our
study, it should be taken into consideration given its greater
chance to occur intraoperatively. By definition, it is a widespread
hypercoagulable state that can cause both microvascular and
macrovascular occlusion and hence compromised blood flow.
The endpoint is multiple organ dysfunction syndrome (MODS).
There is a consumption of clotting factors and platelets in a posi-
tive feedback loop, all the while hemorrhage is occurring from
puncture sites (canula, IV lines, injections, etc.) which is a strong
sign for DIC in a patient. DIC typically occurs as a complication
following severe illnesses such as overwhelming sepsis, blood
malignancies, critical trauma, or placental abruption [29].

Since there are many conditions that can lead to signs and
symptoms similar to DIC, figuring out complications and mor-
tality rates can be difficult. An example is hepatic cirrhosis lead-
ing to acute liver failure. Since coagulation factors are produced
here, it is self-explanatory how this can lead to life-threatening
hemorrhage [30].

Conclusions. Given the almost normal state of the hemosta-
sis system pre-operatively in patients with PAD in our study, it
allows us to conclude that a hypercoagulable condition devel-
ops against a backdrop of a normal anticoagulation state. It is
precisely operative procedures such as revascularization therapy
(whether open surgery or endovascular repair) that gives the
stimulus required to induce a hypercoagulable state and the re-
sulting complications that can potentially follow it. The markers
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we used in this experiment can be utilized to determine whether
the patient is shifting into further risk or not, but complete avoid-
ance of disturbances in the coagulation system is next to impos-
sible. Control of the level of markers is beyond the scope of this
paper but we do acknowledge the necessity for further study in
this matter.
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SUMMARY

INTRAOPERATIVE LEVELS OF COAGULATION FAC-
TORS IN PATIENTS TREATED WITH OPEN AND EN-
DOVASCULAR REVASCULARIZATION OF OCCLUD-
ED TIBIAL ARTERIES

'"Venher 1., 'Kostiv S., 'Selskiy B., 'Faryna L., ?Orlov M.,
"Tsiupryk N., 'Kovalskiy D.

'I. Horbachevsky Ternopil National Medical University, Depart-
ment of Surgery Ne2; *Municipal Enterprise Hospital Ne2 named
after VP Pavlusenka of Zhytomyr City Council, Ukraine

Aims - to determine levels of specific coagulation factors pre-
operatively and intraoperatively in patients treated with either
open or endovascular surgery for occlusion of infrainguinal ar-
teries.

Study design: Randomized controlled trial.

Methodology: The study included 96 patients with athero-
sclerotic stenotic-occlusion lesions of the infrainguinal arteries.
They were divided into two groups, A and B. The patients were
either treated with open surgeryor endovascular surgery. Mark-
ers assessed included fibrinogen, fibrin stabilizing factor, throm-
boplastic blood activity, soluble fibrin monomer complexes,
Plasma recalcification time, Platelet aggregation, and D-dimers
amongst others. These were checked pre-operatively and post-
operatively.

All markers noted were higher in the experimental group
compared to the control group. When comparing pre-operative-
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ly and intraoperatively, the values were even higher in the latter.
Values between open and endovascular repair were more or less
comparable.

Extended duration of intraoperative time can lead to sig-
nificant elevation of coagulation markers regardless of choice
of surgery. This is not influenced by the preoperative state of
the patient. While it is expected for the levels to fall in the
patients eventually in the coming days, until then they are at
higher risk for complications such as DIC. These markers can
be used to guide decisions on whether to prolong revascular-
ization surgery in infrainguinal arteries.

Keywords: Infrainguinal, Revascularization, Coagulation,
Intraoperative.

PE3IOME

YPOBEHb ®AKTOPOB CBEPTBIBAHUSI KPOBU B
HUHTPAOIIEPAITMOHHOM COCTOSIHUU Y ITALIUEH-
TOB, MOABEPTLIHAXCSI OTKPBITOM U SHIOBACKY-
JSAPHOM PEBACKYJISIPU3AILIAU OKKJIIO3UPOBAH-
HBbIX BEPIIOBbIX APTEPHI

Benrep U.K., 'Kocrus C.1O., 'Ceabckuii B.11.,
l®apepna U.B., 2Opios M.IL., Ionpux H.A.,
"Kosaanckmii 11.B.

"Teprononsckuti HAYUOHANLHBLI MEOUYUHCKULL YHUBEPCUMEM
um. 1. T'opbauescrozo, kagedpa xupypeuu Ne2, *KII «Bononuya
No2 um. B.I1. Hasnycenxo Kumomupcrozo eopcosemay, Ykpa-
una

Llens ucciaeqoBaHUsl - ONPEACIUTbh YPOBHHU crienuduye-
CKUX (DaKTOPOB CBEPTHIBAHUS KPOBU JO OIEpALMM U HH-
TpaoHeparoHHO y MalHEeHTOB, MMOJABEPIIINXCS OTKPBITOH U
SHOBACKYJIIPHOM pEBaCKyJIspU3alUU  OKKJIIO3UPOBAaHHBIX
apTepuil, pacIoIOKEHHBIX HIKE [1aX0BOil 00acTy.

[IpoBeneHo paHIOMM3UPOBAHHOE KOHTPOJIUPYEMOE UC-
cienoBaHue 96 MAallMEHTOB C aTePOCKIEPOTHUECKUMH CTe-
HOTHKO-OKKIJIFO3MOHHBIMH TTOPaXXCHUSIMH apTepuii, pacro-
JIOXKEHHBIX HMKE IaxoBod obmactu. 52 (54,2%) nmauueHtam
IpPOBEJCHA OTKphbITasg omepauus (KOHTpOJIbHAs TIpyIna),
44 (45,7%) - sHOOBacKy/IsIpHas peBacKy/sIpU3alus apTepuit
HIDKHMX KOHEYHOCTEH (TpyIna uccieloBaHus).

Jlo u mocie omnepauuu OlEeHUBAIHCH (uOpuHOTEH, (u-
OpuH-cTabuaM3UpyoUWii  Gakrop, TpomOoIIacTHYECKAS
AKTUBHOCTb KPOBH, pPacTBOpUMBbIE (GHOPHH-MOHOMEpPHBIE
KOMIUIEKCBI, BpeMsl peKadblU(pHUKALUU IUIa3Mbl, arperamus
TpoMOOUMTOB, D-1uMepBI.

Bce u3ydeHHble TOKa3zaTenu ObLIM BBILIE B TPyMIE HC-
CJIeI0BaHMs B CPaBHEHUHU ¢ KOHTpoJbHOH. IIpu cpaBHeHUM
IpeIOoNepalluOHHOI0 M UHTPAOIIEPALIHOHHOTO IEPUOIOB 3HA-
YeHUs ObUIH elle BhIIIE B TPYIIIE HCCIICTOBAHHUS.

VYBenuueHue NPOJOKUTEIBHOCTH HHTPAONEPalHOHHOTO
BPEMEHH MPUBOAMUT K 3HAYMTEILHOMY IOBBILICHUIO aKTHBA-
UM CHCTEMBbl KOAryJsIMM Yy TMAalUEHTOB IOCJE JHIO0BACKY-
JSpHON peBacKylspu3auuu. B panHeMm nocieonepannoHHOM
HEepUOJIe OTMEYAeTCsl He3HAUNTEIbHOE CHIDKEHHE aKTHBALMH
CHCTEMBbI CBEPTBIBAHUSI KPOBH, UTO SIBJISICTCS] MPUIHHON pa3-
BUTHSI OCIIOXKHEHUS - TPOMOO3 CerMeHTa peKOHCTpyKIuu. 13-
y4eHHbIE MapKepbl MOTYT OBbITh HCHOJIb30BAHBI IS IPUHSITHS
peLICHHH C LeTbI0 KOPPEKIINN aKTHBALUK CHCTEMbI FeMOCTa-
3a y MaLUEHTOB M0CJIC PEBACKYJIAPU3ALUU HA apTepUsiX, pac-
MOJIOKEHHBIX HIDKE TaXOBOW 00JIACTH.
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BBIBOP METO/IA JIEUEHUS PELIMIUBHOM ITAXOBOWM I'PBIKH

Byrpuaze 3.11., I'pyonux B.B., [lappentnes P.C., Boporbinuena K.O.

Oodeccruil HAYUOHATLHBIN MEOUYUHCKUL YHUBepcumem, Yxpauna

[InacTrka MaxoBbIX IPDK MOMYJISIPHAS ONEpaIs, BBITOJIHS-
eMast O0IIUMH XUpypramu. EskeronHo B MUpe BBITOTHSIETCS 00-
siee 20 MAJUIMOHOB TPBIKECEYSHHI IO MOBOY MAaXOBBIX IPBIK
[1]. YacToTa peuuiuBOB MpH UCTIONB30BAHUH PA3IMUYHBIX METO-
JIMK TUTACTUKH TaXOBbIX TP cocTaniseT 15% [2]. Bueapenue
«HEHATSDKHOM» TUTACTUKU C MCIIOJIB30BAHUEM Pa3IMYHBIX CET-
YyaThIX MMIUIAHTATOB 0 MeToauke JIMXTeHIITelHa MO3BOJIHIO
CHHU3UTH YaCTOTY PEUUAUBOB 10 5-9% [3].

[IpyMeHeHue JanapoCKONMMYECKUX METOAMK MpPU JICYCHUH
MaxOBBIX IPHDK UMEET 3HAUYUTEJIbHBIEC TPEUMYILECTBA IEepPe]l OT-
KPBITBIMH OIEpaIMsIMH, TaK KaK MO3BOJSET CHU3UTH OOJCBO
CHUHJPOM, JOOUTHCS TPEKPACHBIX KOCMETHYECKUX PE3YJIbTaTOB
U COKPATUTh JUTMUTEIHHOCTh TOCIUTAIU3AIUHI, OTHAKO 4acToTa
PEUUIMBOB MOCJE UCIOIB30BAHUS JIAIAPOCKOITMYECKUX METO-
ik gocruraet 8,9% [4].

Ornepanuu 1Mo MoBOAY PEUUIMBHBIX MAXOBBIX TPBIK SIBJIS-
IOTCSl BECbMa CJIO)KHBIMU U TPEOYIOT OT ONEPUPYIOLIEro XH-
pypra onpeaesaeHHbIX HaBbIKOB. KonnuecTBO pelumuBoB mo-
clie onepauuii peluANBHBIX aXOBBIX I'PHIK COCTABIISIET OT 8
1o 34% [5].

© GMN

Hekoropsie aBropsl [6] mpeanaratoT MCIOIb30BATh MPH Pe-
LUJUBHBIX [1aXOBBIX I'pbDKaX METONUKY JIMXTeHmITelHa, Kak
Hanbosee npocTyo. OIHAKO MOBTOPHBIE OTKPBITHIE ONEPALIN
COIIPSIKEHBI CO 3HAUUTEIbHBIMU TEXHUYECKUMU CIIOKHOCTSIMU,
HEOOXOJMMOCTBIO JIUCCEKIMU PYOIIOBBIX TKAaHEH, BBICOKOH Be-
POSITHOCTBIO IOBPEXKICHHSI HEPBOB.

Jlanapockonuueckas IepHUOIJIACTUKA PELUUAMBHBIX IIa-
XOBBIX TPBDK aCCOLUUPYETCs ¢ Xopoure 3(pPeKTHBHOCTHIO,
HECMOTPs Ha CEepbEe3Hble TEXHUUYECKUE TPYIHOCTH BO BpeMs
onepanuu [7,8].

Hecmotps Ha mpoBeeHue 1enoro psijia IpOCIEeKTUBHBIX PaH-
JIOMU3UPOBAHHBIX UCCIIEIOBAaHUM, IO Ceil IeHb He YCTaHOBJIEHO,
KakKylo U3 METOAMK - JIMXTeHIuTelHa UM J1anapoCKoInYecKas
TepHUOOIIACTHKA, CIEeAyeT PUMEHSATh IPU ONEPaTHUBHOM Jie-
YEeHUH PEeLUAUBHBIX MaX0oBbIX Ipbixk [9,10].

Lenbro uccnenoBaHus SBUIOCH ONPEAEIUTh ONTHUMaJIbHBIN
METO[] OIIEPaTUBHOIO BMEINATENIbCTBA MPU PELUAUBHBIX M1aX0-
BBIX I'PbIKaX.

Marepuaa u Meroabl. lIpoBeneH peTpoCHeKTUBHBIN aHa-
JIN3 PEe3y/bTaTOB MIOBTOPHBIX OIEpaluii, BHIIOJIHEHHBIX y 146
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OOJIBHBIX T10 MOBOAY PELUIMBHBIX MAXOBBIX IPBDK, 32 MEPUOJ
¢ centsiopst 2007 . mo aexabpps 2020 1. Ha 6a3e KHIT «Onec-
ckast 00JacTHasi KJIMHHYecKas: 00yibHUIAY. [1ocKoIbKy BOIpoOC
BBIOOpAa MeTO/ia MOBTOPHOM ONepalyy MpH PElUANBaX Iaxo-
BBIX I'PBDK 110 CEH J€Hb OCTAeTCs HEOINpPEIEICHHBIM, B IIEpU-
on ¢ centsiops 2007 r. mo mait 2011 ©. B KIMHUKE MPOBEICHO
CPaBHUTEIBHOE PAHIOMU3UPOBAHHOE UCCIICIOBAHNE, B KOTOPOE
BKJIIOUCHO 82 TMalMeHTa ¢ PeLUIUBHBIMU [TaXOBBIMU TPhDKAMH,
IPOOOIIEPUPOBAHHBIE 10 MeTOAY JIMXTeHIITelHA C UCTIOIb30Ba-
HHEM IOJIMIPONMICHOBON ceTku. IIpuunHaMu penuauBoB 1o-
cJ1e epBoi onepanuu y 14 manueHToB ObUIO HATHOEHHE TIOCIe-
OTIEPAIMOHHON PaHbl, 4TO MOTPEOOBAIO CAHAIIMH U YACTUYHOTO
HCCEUEHMsI ceTyaroro uMIutanTara. ¥ 30 manueHToB NIPHYUHOM
peuuauBa SBWJIOCH HUCIIOIB30BAaHHE CETYAaTBIX MMIUIAHTATOB
HECOOTBETCTBYIOILEIO pa3Mepa. Y 38 MalueHTOB peLyIuB Ha-
CTYIMJI B CBSA3U C [IOIPEIIHOCTSIMU P BBIIIOJIHCHUHU OIlepaluu
Jluxrenmreitna. Heo6xoauMo oTMETHTE, 9TO TOJIBKO 8 (9,75%)
HALMEHTOB paHee ObLIN MpoornepupoBansl B Onecckoit obnact-
HOM KiIMHUYecKor OombHHIE. Octanbuble 24 (29,2%) nanuenra
POOTICPUPOBAHBI B TOPOACKUX OonbHHIAX, 50 (60,9%) - B 11eH-
TpaJIbHbIX PallOHHBIX OOJbHULIAX.

BceeMm nanuenTaM npoBeneHO TIIATEIbHOE KIMHUYECKOE U
naboparopHoe oOcienoBaHue: B 00S3aTENbHOM IOPSIKE Yilb-
Tpa3ByKoOBas AMAarHOCTUKAa 30HBI [1aXOBOTO KaHajua Uil IOA-
TBEPXKACHUS PELUINBa 1ax0BOH Ipbiky; 11 mamueHTam - KOM-
HbIOTEpHAst TOMOrpad st MaJIoro Tasa, 2 nalyueHTaM BbITOJTHeHA
MarHUTHO-PE30HAHCHAsi TOMOTrpadusi OpraHoB MaJioro Tasa.
JlaHHBIE TIPOBEACHHBIX HCCIECAOBAHUI MOATBEPAMIN HAJINYKE
peuuvBa naxoBbix rpeik. [Ipu Gpusnueckoii Harpyske 42 nauu-
€HTa KaJIOBAJINCh HA BBIPAXKECHHBIN 00JIEBON CHHAPOM M HAJIU-
4pe rpplkeBoro BeistunBanus. Y 8 (9,75%) nauuenTos 6ob OT-
JlaBajia B MOIIOHKY U B SIMYKO CO CTOPOHBI PELUIUBHON IPBIKH.
JI1s MCKITIOUeHUsT Cepbe3HOM COIMYTCTBYIOIICH ypOIOrndecKkon
HaTOJIOT MK 3THM IAlMeHTaM JIOTIOJIHUTEIbHO Ha3HAuYeHO o0cie-
JI0BaHHE ypoJjora, B pesynpsrare kotoporo y 9 (10,9%) nauuen-
TOB BBISIBJICHA a/ICHOMA MPEACTATEIbHOM jKele3bl 0e3 TSKENbIX
HapylieHui auypesa, y 25 (30,48%) nauueHToB - XpOHUUCCKUH
npoctaTut. llepen BBIIONIHEHHEM OIEpalMU MO MOBOLY PELU-
JIMBHBIX MaXOBBIX IPhDK BCE MALMEHTHI ObUTH MPOUH(OPMHUPO-
BaHbI 110 IOBOAY IJIAHUPYEMBIX OIEpaLuil U MOANUCAIN COoIlla-
CHE Ha y4acTHE B PAHAOMU3UPOBAHHOM HUCCIICIOBAHUM.

Pannomu3zaniio BBIIOIHSIIN CIIEIBIM METOAOM: HU XUPYPT, HU
HaLUEHT He 3HaJH JI0 Ollepalluy, KAKUM 00pa3oM OyIeT BBIIOI-
HEHa IJIaCTHKA [IaX0BOro KaHaja. B 1eHb onepanuu naniuesTam
€O00MIATIOCh O IPOBOANMOM METO/IE OIIePALIUH.

[TanenTs! (n=82) ObLIN pa3aeieHbl HA ABE TPYIIIbL, TALUEeH-
TOB | rpynmel npoonepupoBagy ¢ MOMOIIBIO JIaapoCKOIuye-
CKUX MeTof0B, II rpynmns! — meTooM JIluxTeHmreiina.

B I rpynne 40 nmanueHTaM BBIIOJHEHA J1alapOCKONNYECKast
TpaHcabIoMuHaNbHas npeneputoneansHas riactuka (TAPP).
Jlanapockonu4eckyro IIacTUKY I'PhIXK BBINOIHSIIN [IOCTIE HAJlO-
JKEHUS! THEBMOIIEPUTOHEYMa 10 12 MM PT. CT., C UCIIOIb30BaHU-
eM Tpex Tpoakapos. [Tepsbiii 10 MM Tpoakap BBOAWIU B 001aCTh
IyIKa, 1Ba 5 MM TpOakapa - B IIPaBYIO U JIEBYIO MOJB3/IOLIHbIE
obnactu. bprommHy Haj TpbDKeBbIM Ae()EKTOM OTCEnapHpo-
BaJIM. ['pBDKEBOM MELIOK OTAENSAIM OT 3JIEMEHTOB CEMEHHOIO
KaHaTHKa. 13 rpbokeBoro kaHasia B 0043aTeIbHOM MOPSIIKE BbI-
JIeJIs1ach JIMIIOMA, KOTOpasi COIPOBOXK/1aa I'PHIKEBON MEILIOK.
[Tnactyka rpebKeBoro AeeKTa BHIMOIHSUIACH C OMOIIBIO T10-
JIUNPONMICHOBBIX CETYAThIX MMIUIAHTATOB, CIICLMAJIbHO HM3r0-
TOBJICHHBIX /IS TOr0 BHJA miacThku. CeTku (GUKCHPOBAINCH
¢ nomouipto 3-5 takepoB. Ilocie ycTaHOBKM CETOK B JaHHOH
rpynrne 60JIbHBIX BOCCTAHABINBAJIACH LIEJIOCTHOCTD ITapHUeTallb-
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HOI OpIONIMHBI CIIMBAHUEM JIMCTKOB OPIOLIMHBI C IOMOIIBIO
HENpepbIBHON paccachlBarOLCcs HUTH ¢ MHTPAKOPIIOPaIbHBIM
3aBA3bIBAHUEM Y3JI0B.

42 mauumenrtam Il rpynnsl BEINOJIHSIM HOBTOPHYIO I'€PHHUO-
IUIACTUKY 10 MOAU(UITPOBAaHHOM MeToanke JIuxTeHimTeiiHa. B
HEKOTOPBIX CIIydasiX CeTYaThblii UMIUIAHTAT, yCTaHOBJICHHBII IIPH
IIEpBO ONEpaLy MCCEKaJICs, a B CIydasx, KOrJa BblICICHUE
UMIUIaHTaTa OBbUIO TEXHUYECKH CIIOKHBIM MIIH HEBO3MOXKHBIM,
IIOBEPX [IE€PBOr0 YCTAHABJIMBAJIU HOBBIM CETUaThIf UMIUIAHTAT.
IIpu BBIOIHEHUM ONEPALMM OTKPBITHIM METOIOM HMCCEKaIN
CTapblil MOCJIEONEPALMOHHbIN py0Oer, pacceKkanu aloHEeBpO3 U
BBIJICJISUIN 3JIEMEHThI CEMEHHOIO KaHATHKa, IIOCJIE YEro BbISB-
JsIM TphDKeBOH nedekT. J{ns 3aKkpbIThs IPBDKEBOrO IedekTta
UCIOJIB30BAIM CETKU pazmepoM 10x15 cM, ceTKy NoAmuBaIu
K IIaXOBOH CBS3KE U K allOHEBPO3Y HEPACCACHIBAIOLIMMUCS I11Ba-
Mu. J[peHupoBaHue paHbl HE BBINTOIHSIIH.

B panHEM mocieonepanoHHOM Hepruoze (GUKCHPOBAIH BCE
OCJIOKHEHHs, OCOOCHHO BBIPaKEHHOCTH OOJICBOTO CHHAPOMA,
HaJINYUE BOCHAIUTENBHON PEaKkLUUK TKaHEH M HapylleHHe AU-
ype3sa. [lepuon HaGmoneHUS 3a MAMEHTaMU COCTaBWII OT 12
10 24 mecsiueB. B oTnaneHHbIe CPOKH MAUEHTaM BBITOJIHSIH
TIIATeIbHOE KIIMHUYECKOE U MHCTPYMEHTAIIbHOE 00CIIeIOBaHUE
C LIEJIBIO YCTAHOBJIEHHSI BO3MOXKHOTO pelianBa rpelxu. s 00-
pabOTKN MOJNyYEHHBIX JAHHBIX MCIIOJIb30BAJIM METO/BI Helapa-
METPUYECKON METUIIMHCKON CTAaTUCTUKHU.

PesyabTarsl 1 00cyxneHue. 64 nauueHTa, KOTOpble Ipo-
ONEepUPOBAHbI B Halllell KJIMHUKE IO MOBOAY PELMINBA [1aX0-
BOH TpBIKH, HE BOLUIM B PaHIOMHU3MPOBAHHOE HCCIENOBa-
Hue. B 9Toii rpynne GONBHBIX HNPOBEISH PETPOCHEKTHBHBIM
CPaBHUTENIbHBIM aHaJIU3 pe3yJbTaToB. 34 maunueHTaM 3TOiH
I'PYNIbl BHIIOJIHEHO I'PDKEUCCEYEHHME CTAaHJApPTHBIM METO-
nom baccunu, IToctemrickoro, 0€3 UCIOIB30BaAHMS CETYATHIX
UMILIaHTaToOB. Heo0XonuMo oTMeTuTh, uto y 23 u3 34 nauu-
€HTOB, BBUIY YILIEMJICHU, IUIACTUKA BBIIIOJHAJIACH B HEOT-
JOXXKHOM mopsiike. Y 12 manueHTOB ObUIa yIeMJICHA TETIIs
KHIIKH, Y OCTaJbHBIX — OONbBINOI cadbHUK. B 3TO# rpyrmme
OoNbHBIX Tpeobnaganu MyxuuHbl - 28 (82,4%). Penunus
rpbokd y 60% OONBHBIX HACTYNWJ B TEYCHHE HEPBBIX O Me-
csleB. Y OCTalbHBIX HMAlMEHTOB PELUIUB TPBIXKU BBIABICH
cinycrd 1-3 rozja mocie onepaunmu.

¥V 30 nmauueHToB peryuauB BOZHUK MOCJIE BBITIOJIHEHUS Jiara-
pockonuuecKoil onepanuu: y 23 nanueHToB BbinonHeHa TAPP,
y 7 - BHEOPIOIIMHHAS TIPETIePUTOHEAIbHAS JIANapOCKOIIMYecKast
repuuoruiactuka (TEP). 8 GonabHBIM 3TOM Tpynmbl JanapocKo-
MMAYECKOE BMEIIATEIBCTBO BBIMOIHCHO B HalIeH KIWHHKE, 22
MALEHTaM - B IpyTUX KIMHUKAX.

[Ipn NOBTOPHBIX BMeEIIATEIbCTBAX B IPyIIE OOJIBHBIX, KO-
TOPBIM BBINOJHSUIOCH TPhDKEUCCEYEHHE Oe3 HCIOIb30BaHHs
ceTyarhlX UMILIaHTaToB, 20 (58,8%) mauueHTam nposesieHa oT-
KpBITasi ONEpalysl ¢ MCIONb30BAHUEM CETYaTOro HUMIUIAHTaTa
o JluxreHmreiiny. ¥ ocranbubix 14 nauuenros - TAPP.

B rpymnme GoNbHBIX, Y KOTOPBIX PELUIUB BO3HHUK IOCTIE Jia-
IIApPOCKONNYECKOH TepHHUOIUIACTUKY, y 16 BBINOJHSAJIACh IIO-
BTOpHAasl OIepauus OTKPBITBIM CIIOCOOOM, C HCIOJIb30BaHUEM
ceTyaToro mmIuiaHrara no Jluxrenmreiiny. ¥ 14 manueHTos c
peLnANBaMM I'PBDKH BBINOJHEHO IIOBTOPHOE JarapoCKonuye-
CKOE BMEIIATEeJIbCTBO — TPaHCAOJOMUHAJIbHAS HPETepUTOHE-
anbHas ractuka (TAPP).

Pesynbrarsl u o6cyxaenue. TpancabnoMHUHaIbHASL IpeNEepU-
TOHEaJIbHAasl Jlarapockonuueckas ruiactuka TAPP BbinmonHena
40 manueHTaM, KOHBEPCUM HU B OJHOM CIydae HE OTMEYEHO.
B I rpynmne nponoKUTeIbHOCTh Onepauu coctaBmina 87+12
MUHYT (Tabauua 1).
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Tabnuya 1. Xapakmepucmuka onepayutii

I'pynna I (n=40) I'pynna II (n=42) P value
CpenHsist JUIUTELHOCTD Ollepanuy (MUH.) 38+7 56+18 <0.05
Bpewms, uepes koTopoe ManueHTshl HAYUHAIN XOAUTh (4achl) 12 24 <0.05
CpenHsist JUIMTEIbHOCTh HaX0KCHNUS MAIEHTOB B CTAIIMOHAPE (Yachl) 12-18 24-48 <0.05
Bpewms1, uepe3 KoTopoe ManueHThl CMOTIIN BEPHYTHCS K (DPU3HISCKUM 46 7-10 <0.05
Harpyskam (JHH)
Tabnuya 2. [locneonepayuontvle 0CI0NCHEHUS
I'pynna I (n=40) I'pynna II (n=42) P value

OTex MOLIOHKHU 8 (20 %) 9 (21,4 %) >0,05
I'emaToma 3(7,5 %) 8 (19,4 %) <0,05
Cepoma 3(7,5 %) 15 (35,7 %) <0,01
I'pppKenoo0HOe BEIISTYNBAHIE 4 (10 %) 6 (14,3 %) >0,05
YMepeHHbIi 007IeBON CHHAPOM 9 (22,5 %) 7 (16,5 %) >0,05
BripaskeHHbIH 6051€BOI CHHAPOM 1(2,5%) 29 (69 %) <0,01
Penmaus 0 49,5 %) <0,01

Cepbe3HbIX MHTPAONIEPAIMOHHBIX OCIOKHEHHH TPH BBITIOI-
HEHUH JIAMApOCKONMUECKUX ONepaluii He BBIABICHO. TexHU-
YecKne TPYAHOCTH BO3HMKIN y 18 manmeHToB MpH BBIIEICHUH
TPBDKEBOTO MEIIKA U OTAENCHUH €TO OT SIEMEHTOB CEMEHHOTO
KaHaTHKa, 9TO OBLIO OOYCIOBIEHO CPAIIMBAHHUEM TPHDKEBOTO
MEIIIKa C CEeTYaThIM HMMIIIAHTATOM. BBIIENnTh TPHDKEBOU Me-
IIOK TTOJTHOCTBIO HE BCET/A yaBaloCh, M €r0 4acTh MCCEKANach
1 oCcTaBaiack in situ. CeTyarblii UMIUIAHTAT YCTAHABIUBAJICS U
(uKcHpoBaiCsl TOBEpX CEMEHHOTO KaHarhka y 21 mamueHrta.
Jlnst mpenoTBpaIeHus] BOZMOXKHOTO peruanBa y 19 marueHToB
OOBIYHBII MONUNPONMICHOBBIH UMIUIAHTAT pacceKancs JI0 To-
JIOBUHBI ¥ OJJHO KPBUIO CETKH 3aBOAMIOCH TOJ TPBHIKEBON Me-
IOK, TOCJIe 4ero 00a Kpbula CETKU (UKCHPOBAIHMCH TAKEPAMHU
K mepeHei OpromHoi creHku. HeOomboii 0TeK MOIIOHKH Ha-
omonancs y 8 (20%) manueHToB JaHHOH JamapoCKONHYeCKOn
rpymmnsl (Tabnuna 2).

Y opHOro mammeHTa HaOMIOMaNICs BBIPaKCHHBIH O0JeBOM
CHHAPOM, KOTOPBIN OBIT KyITHPOBaH Ha3HAY€HHEM HEHapKOTH-
yeckoro aHaneretuka. Crycts 7—10 qHel mocie onepanuu Tpoe
OOJIBHBIX 0OPATHIINCH B OONBHUILY C jKalo0amMH Ha YMEPEHHYIO
60116 B 00IIACTH TTAXOBOT'O KAaHAJA, IPU BRITIONIHEHUH YIBTPa3BYy-
KOBOH JMarHOCTHKH OblTa OOHapy:keHa HeOOJbIIas reMaroMma
MEX[Iy CETKOH M MapHeTanbHOW OpIOMMHON. BoiabHEIM Ha3Ha-
YyeHa NMPOTUBOBOCTIANNTENbHAs Tepanus. ['emaToma paccachiBa-
Jach B CPOKH OT 3 70 5 Hemenb. Ha ciemyromee yTpo mocie
JIarapcoKONUYECKON OMepAIiK MAIHEHThl MOTIIN TTOJHUMAThCS
C MOCTENH U XOJWTh; Ha BTOPBIE CYTKH ITOCTE OMEpaIuu ObIIH
BBIMTICAHbI U3 cTanuoHapa. KomndecTBo AHEH HaXOXKISHUS Ta-
LMEHTOB B CTAallMOHApEe COCTABMJIO, B cpelaHeM, 3,5+1,4 mHs.
Bce marueHTHI 3TOH TpyMMbl OBLIN yIOBIETBOPEHBI PAHHUMHU
TIOCIIEONEePAOHHBIMY Pe3ybTaTaMu. B oTnaneHnse Cpoku HU
B OJHOM CITy4ae PEelUANBA TPHDKH HE BBISBICHO. 4 MalMeHTa
HMMENHN >Kano0bl Ha HAIUYHE TPHDKENOAO0OHOTO BBHIMSTYNBAHHS
MIPU Kalie. YIbTPa3ByKoBash THATHOCTHKA TPBDKEBOTO Aedex-
Ta Max0BOTO KaHana He BbIIBUIA. KoMmmbioTepHas ToMorpadust
MaJIoro Ta3a HaJau4us PeIUANBa IPEIKU TaKKe He TOATBEPANIIA.
B otnanennsie cpoku mociue onepanuu 9 (22,5%) marpeHToB
OTMEeYay >KanoObl Ha yMepeHHbIe OONIeBbIE OILIYIICHUS B TIa-
XOBO# obmacTu.

42 manmenTam Il rpymnmel BRITTOTHEHA OTKPHITAS T€PHHOIIIA-
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ctuka. [IpomomKUTENbHOCTE 3TOH omepanuu Oblla He3HAYH-
TENBHO OOINbINe, YeM JarmapOCKONUYEcKas, YTo CIedayeT 00b-
SCHUTh TEXHWYECKHMHU CIOKHOCTSMH BBIJIETCHHS U3 PyOIOB
PELUINBHON TPBIKH, KPAeB allOHEBPO3a, CETYATOTO MMILTAHTA-
Ta M TaxoBoH cBA3KU. CpenHsA IPOIOKUTETBHOCTD ONepaliy
B JAaHHOHW TpymIe ManueHToB cocTaBmia 112415 munyt. Ce-
PBE3HBIX MHTPAONEPAIOHHBIX OCIOKHEHUH B JAHHOW TpyII-
ne OONBHBIX HE OTMEYEHO. BrIpakeHHBIH 00JEBOH CHHAPOM
HaOmonancst y 29 (69%) manueHToB 3TOW TPYIMIBI, KOTOPHIM
MOTPe0OBaIOCh HA3HAUCHNWE HAPKOTHUECKHX aHAJIbIeTHKOB
B TepBble OHM Tocne omepanuu. Tombko 9 (21,4%) marmen-
TOB 3TOH TPYMITBI CMOIVIM XOAUTH CIYCTSI CyTKH MOCIE OTepa-
I[UH, JPYTHe TANUeHThl Hauadl XOAUTh TONBKO Ha 3 U 4 CyTKH.
T'ematoMbl B 001IACTH MOCTEONEPAMOHHON PaHbI BBISIBICHBI y 8
(19%) narreHTOB, OTEK MOLIOHKH - Y 9 (21,4%) marmenToB. Oc-
JIOKHEHHBIH AUype3 B MEPBBIC HH MOCTIE ONEePay OTMEUaCcs y
6 (14,2%) maryeHToB, MOBBIIICHHE TeMIeparypsI Tena 10 38° - y
9 (21,4%) manpeHToB B TepBble JHU mocie oneparmi. CepoMsl B
MOJIKOXKHOH KieTdaTke copmupoBansl y 15 (35,7%) marmeHToB,
JeCSITH OOTBHBIM Ha3HAUEHA IMyHKIIUS CEPOMBI, Y 7 TTAIIHEHTOB OHH
CaMOCTOSATENFHO BCKPBUTHCH depe3 paHy. Crycts 12-24 mecsien
nocye onepatyu y 4 (9,5%) NalmeHToB BBISABICH PEUANB IPBIKN,
y 7 (16,6%) - ano0bl Ha CHIIBHYIO OOJb B TAXOBOH 00IACTH MPH
HanpsbkeHnH. CyObeKTHBHAs OLEHKA PE3yIbTaToB OMepaIii BbI-
SIBIJIA HEYJIOBIETBOPUTENIBHOCTD PE3YNIBTATOM OTKPBITOTO OTepa-
THBHOTO BMEIIIATENICTBA Y 8 MAI[NEHTOB.

[Tpn u3yueHnu pe3ynasTaToB MOBTOPHBIX OMepanuii y 6ob-
HBIX, Y KOTOPBIX BBINOJTHSUIUCH OTKPBITHIE onepanun mo baccu-
uH, ITocTemrnickomy, 6e3 MCMONB30BAHUS CETYATHIX MMILIAHTa-
TOB, BBISICHMJIOCH, UTO JIy4IINE PE3YIbTaThl OTyYEeHBI B TPYyTINe
GOIBHBIX, KOTOPHIM TOBTOPHO BBITOMHATACH JAMAPOCKOMHYE-
cKkas repHUIIIacTHKa 1o meroauke TAPP. /lnutensHOCTD ome-
pauuu B 3Toi rpymme coctaBuia 42+10 MuH., a IpU BBINIOTHE-
HUH OTKPBITOH omnepanuu 1o JIuxreHmreiny - 68+15 MuH., 4To
66110 00YCITOBIEHO JOCTATOYHO CIOKHOH B TEXHUYECKHM TLTa-
HE TUCCEKINeH U BBIETIEHHEM JIEMEHTOB CEMEHHOTO KaHaTHKa
U TPBDKEBOTO MerKka. KomrmdaecTBo 0CnoKHEHI TTOCIIe TOBTOP-
HBIX JIAMapOCKONMUYECKUX BMEIIATEIbCTB OBITIO B 2 pa3a MEHb-
Ie B CPABHEHUH C OTKPBHITHIMHU omeparusMu. OTeK MOIIOHKH
MocJie TTOBTOPHOH JanapOCKONUYECKOH Oomepanuy HaOIoaancs
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y 4 u3 14 nanueHToB, a 1ocje MOBTOPHOM OTKPBITOI onepanuu
no Jluxrenmreiiny - y 12 u3 20 nanuentos (p<0,05). Cepoma
orMeueHa y 5 n3 14 maiueHTOB IOCie JIanapoCKOIMUYecKo-
ro BMEIIATeNIbCTBA, Uy 15 u3 20 mauueHToB mocje OTKPHITOH
onepauuu 1o JluxreHmreiiHy. YMepeHHbIH 001eBoil cuHAPOM
orMmedancst y 8 u3 14 O0JNBHBIX 1MOCIIE TOBTOPHOTO JIAIIapOCKO-
MMYECKOTo BMeIarenbcTtBa Uy 9 u3 20 GonbHBIX - 1ocie OT-
KpbITOH oneparuu no Jluxrenmreiiny. BeipakeHHslit 0os1eBoi
CHHIPOM OTMeYeH JIHIb y 1 u3 14 GOJIBHBIX 1OCIIE OBTOPHOM
JIANIAPOCKOMUYECKOM repHHoIuIacTuku Uy 11 u3 20 00sbHBIX
10cjie IOBTOPHOM OTKpBITON onepaunu 1o Jluxrenmreiiny. [1a-
LIUEHTHI I10CJIE JIATIAPOCKOIMMYECKUX ITOBTOPHBIX BMELIATEIILCTB
BBIIIMCHIBAJIMCH Ha 2-3 CyTKM IOCJIE ONEPaLM; MOCIe OTKPbI-
TBIX TOBTOPHBIX BMEIIATEIHCTB OOIBHBIC BBIMUCHIBAIUCH HA 5-6
cytku (p<0,05).

TIpu HabroneHUM 3a OOMBHBIMU B TCUCHUE OT 6 MECSAICB 10
S JeT MOBTOPHBIH peluauB BbisiBIeH y 1 u3 14 GOJbHBIX MOCIE
JIANIAPOCKOMMYECKOM repHUOIIACTUKY Uy 3 u3 20 MmanueHToB
H0CJIe OTKPBITHIX onepauuii no JINXTeHITen y.

IIpu peunauBe mocsie MEPBUYHON JIAAPOCKOITUYESCKON Tep-
HHUOIIACTUKHU IOBTOPHBIE JIAIIApPOCKONNYECKUE ONIEepaLly Ipe-
CTaBIISIOT COOOMU JOBOJIBHO OOJIBIIYIO CIOXKHOCTB. [IpuunHamu
PELMIMBOB, KaK BBIIBUIOCH IIPU IOBTOPHOM BMELIATENILCTBE,
OBUTH: MCIOJIB30BAHUE CETYATOr0 MMIUIAHTATa MaJIoro pa3Mepa,
wioxasi (pUKCalusi UMIUIAHTaTa C MOCICAYIONMM €ro CMellle-
HHUEM, CKpy4HMBaHME HMMIUIAHTaTa. J{JIMTEJBHOCTh MOBTOPHOM
JIANapoCKONMMYECKOW IepHUOIIACTUKU COCTAaBWIIA, B CPEIHEM,
102+18 MuH. 1 ObUIa CYHIECTBEHHO [JOJIbILE, YEM [TOBTOPHAs
OTKpbITast onepauus 1o JluxreHmwreiny - 44+9 mun. (p<0.05).
JInTenbHOCTh MOBTOPHOIO JIAIIAPOCKOIIMYECKOTO BMEILATENb-
cTBa OOYCIJIOBJICHA CJIO)KHOCTSIMU JIMCCEKIIMH BBHUJIY BpacTa-
HUSI CETYATOr0 UMILJIAHTATa B TKAHU U CJIOKHOCTBIO OT/EJICHUS
CETYaToro MMIUIAHTaTa OT 3JIEMEHTOB CEMEHHOIO KaHaTHKa.
[ToBTOpHYIO JTanapoCKONMUYECKYI0 FepHUOPpadHIO HE yAanoch
BBINOIHUTB Y 5 (16,7%) u3 30 manueHToB U3-3a BBIPAXKEHHBIX
pyOLIOBBIX U3MEHEHUH B JI0JI€ T1aXOBOI0 KaHaja, a TaKKe BBU-
Jly HOANASHHOIO CajbHMKA. DTHUM MAIMEHTaM BBINOJIHAIACH
OTKpbITast onepanus no Jluxrenmneiny. Yucno ocioxHEHH
10CJIe JaNapOCKONNYECKUX U OTKPBITBIX OIlepauuii B HOArpyII-
e, B KOTOPOH BBINOJHSINCH NEPBUYHBIC JIALIAPOCKOIINUECKUE
BMEILIATEJILCTBA, JOCTOBEPHO He OTnyanock. [1pu Habmonenun
3a OOJIBHBIMH B Iepuoz oT 6 10 60 MecsLeB Mocie onepauuu
peuuInB IPhDKU BBISIBICH Y 1 U3 16 nmanueHToB, KOTOPHIM BbI-
HOJIHAIACh ITIOBTOPHAS OTKPBITast onepanus 1o merony Jluxren-
mTeifHa u 'y 2 u3 14 nauueHToB, KOTOPBIM MPOU3BEICHO IIOBTOP-
HOE JIaapOCKOIMMYECKOE BMEILIATEIbCTBO.

CpaBHeHHE ABYX PaHIOMHU3UPOBAHHBIX IPYHIl NAIMEHTOB,
KOTOphIM OblIa BBIIOJIHEHA JIAllapOCKONUYECcKass U OTKPBITas
oIlepaLuy IO MOBOAY PELUIMBHBIX MAaXOBBIX I'PbDK, BBIABUIO
YeTKHEe MPEHMYILECTBa JaapoCKonuyeckux omepanuid. OTt-
CYTCTBHE CEPhE3HOr0 OOJICBOTO CHHAPOMA y MAIEHTOB MOCTIe
JIANapOCKOINYECKUX METO/IOB IJIACTHK OOBSCHSIETCS MEHbIIIEH
TPaBMaTUYHOCTBIO BMemarenabeTs [11, 12].

[IponomKxuTenbHOCTD JIanapoCKOIMYECKOH oepaluu cocTa-
BiwiIa 88 MUHYTBHI OTKpBITOM onepauuu — 119 munyT. OTa pas-
HHLA B NPOIODKUTEIBHOCTH ONEPALUM CTaTUCTUYECKH HEZIO-
CTOBEpHA, XOTA CHIDKEHHE BPEMEHH MU JIarapOCKONNYeCKOM
BMELIATEILCTBE OTYETIIMBO MPOSBUIIOCH. UTO KacaeTcst 4aCTOThI
PaHHUX U HO3JHUX OCJIOKHEHHUH BBISIBICHO CTAaTUCTUYECKH J10-
ctoBepHOe (p<0,01) MeHblIEe KOTMYECTBO OCIOKHEHUH IOCIe
JIaapoCKOMUYECKON TepHUOILIATUKH, B CPAaBHEHUH C OTKPBITOH
onepanueil. Hanbosnee 3HauMMBIM SIBIISIETCSl TOT (aKT, YTO TIO-
clle JIAMapOCKOIMYECKUX BMEIIATEIbCTB PELUANBOB I'PBIK HE
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BBIABJICHO, B TO BPeMs KaK I10CJIC OTKPBITBIX ONEpaLiil YacToTa
peuunuBoB coctaBmia 9,5% (p<0,01).

Ecian peumiuB BO3HUK y OOJBHBIX, NMEPEHECIIMX TpPaJULIU-
OHHYIO TepHHOIIACTUKY 110 MeToauke baccunu mnm Iocrem-
CKOro, 0e3 MPUMEHEHUs CeTYaToro MMIUIAHTATa, TO JIyYIIUM
METOJIOM TIOBTOPHOH OIEpally SBJSIETCS JIalapOCKOINYecKast
TpaHcabnoMmuHanbHas repauoruiactuka (TAPP), Tak kak ynaer-
Csl XOPOLIIO BBIICJIUTH IPHDKEBOH JIe(eKT, OTcenapupoBars Opro-
LIKMHY, IEMEHTbl CEMEHHOTI'O KaHaTHUKa U CO CTOPOHBI OPIOLIHOM
MIOJIOCTH YCTAHOBUTH CETYATHII UMILIAHTAT, KOTOPBIH HAJEKHO
MIEPEKPBIBACT TPDKEBBIC BOPOTa. OTKpBITAs ONEpalys y nauu-
€HTOB C PELIUIMBOM OCJIOXKHIETCS TE€M, YTO IPUXOAUTCS Hcce-
KaTh MOCJICONEPAHOHHBIE PYOLBl, ¢ OOJIBIIMMH TPYIHOCTSIMH
BBIJICISATH JIEMEHThl CEMEHHOI'0 KaHAaTHKa OT IPhIKEBOTO MeIll-
Ka, a (uKcays ceTyaToro MMIUIAHTaTa 3aTpyIHeHa pyOLIoBOi
nedopMarueii 1 MOBPEXKICHUEM MBIIIIIL U TAXOBOW CBSI3KH.

[Ipy BO3HUKHOBEHUM PELUANBOB 1OCIIE JIANAPOCKOIUYECKUX
BMEIIATENILCTB IOBTOPHOE BMELIATEIECTBO MOXKET OBITh BBINOJ-
HEHO TaKKe JIanapoCKOMMYecKUM nocTynoM. OpHako Janapo-
CKOIMYECKHE Omepanun TpeOyIT OT ONEepHPYIOLIEro XUpypra
JIOCTAaTOYHO OOJIBLIOTO OIBITA U HABBIKOB JIANIAPOCKONNYECKON
xupypruu. bonee npocTeimM penieHueM npooaeMbl SBISETCS Bbl-
IIOJIHEHHE OTKPBITOH onepauuu 1o JIMXTeHITeHy, KOTopoe He
TpeOyeT BBINOJIHEHUS! CIIOKHOM TUCCEKIINU U MOXET OBbITh BbI-
HOJIHEHA OCTATOYHO OBICTPO Ja)Ke HAUMHAIOLIMM XHPYPIOM.

BoiBoabl. IlanueHTtsl, KOTOpBIE INPOONEPUPOBAHBI C HC-
II0JIb30BaHUEM JIAIIAPOCKOIIMYECKUX METOI0B, UMEIOT OIpese-
JICHHBIC NIPEUMYIIECTBA B INPOIOKUTEIBHOCTH BbIIOIHEHUS
onepanyy, KOJIMYECTBE I10CICONEPALIUOHHBIX OCIOKHCHUH,
HaJIN4UKU OOJIEBOIO CHHIPOMA U CaMO€ INIaBHOE, B OTCYTCTBUH
peunanBa IrppbkU. B TeXHHYECKOM IUIaHe, JarnapoCcKonuyecKas
TepPHUOIUIACTHKA MEHEE CIIOXKHAs, YeM OTKpBITas oIepauus.
OTKpBITBIC ONEpALUN AOCTATOYHO TPaBMAaTUYHBI, TaK KaK CO-
HPOBOXKIAIOTCS TEXHHYSCKUMH HPOOIeMaMy IIPU BBIICICHUH
2JIEMEHTOB CEMEHHOTO KaHaTHKa U3 pyOLOBbIX TKaHei. [Tpu BbI-
0ope MeToza MOBTOPHOM ONepaluy Npyu PelrauBax Mmocie Jja-
HapOCKONNYECKON repHUOppadun ClieyeT IOMHHTh, YTO HE BO
BCEX CIIy4asX BO3MOXKHO BBIIOIHATH IOBTOPHYIO JallapacKomu-
4ecKyto onepauuto. [Ipu TeXHUUECKUX CI0KHOCTX BBLACICHUS
I'PBIKEBBIX BOPOT M I'PHIKEBOIO MEIIKA CIIEIYeT NMEePEXOAUTh K
OTKPBITOH oneparyu 1o JInxTeHmreiny.

OnbITHBIE XUPYPTH MOTYT BBINOJHUThH MOBTOPHYIO JIalapo-
CKOIIMYECKYIO IUTACTUKY PELUIMBHOI aXOBOM I'PBIKHU, XOTS ITO
yAJIMHSIET BpeMst onepauuu. [Ipu npaBHIbHOM BBIOOpE METO/IOB
IIOBTOPHBIX OIEPATHBHBIX BMEIIATEIbCTB YacTOTa PELIUAUBOB
HE MPEBbIIIAET YaCTOTy PELUAUBOB NPU MEPBUYHON IIACTUKE
MIAXOBBIX I'PBIK.
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SUMMARY

THE PROBLEM OF CHOOSING A METHOD FOR RECURRENT INGUINAL HERNIA REPAIR

Bugridze Z., Grubnik V., Parfentiev R., Vorotyntseva K.

Odessa National Medical University, Ukraine

Inguinal hernia repair is the most popular surgery performed
by general surgeons around the world. The recurrence rate with
various inguinal hernia repair techniques is 15%. The use of
laparoscopic techniques in the treatment of inguinal hernias has
significant advantages over open surgery, since it can signifi-
cantly reduce pain, achieve excellent cosmetic results and short-
en the duration of hospitalizations. At the same time, the recur-
rence rate after using laparoscopic techniques reaches 8.9%. The
aim of this work is to determine the optimal method of surgical
intervention for recurrent inguinal hernias. In the period from
2007 to 2011, a comparative randomized study was conducted,
included 82 patients with recurrent inguinal hernias. Initially,
all 82 patients were operated using Liechtenstein method with
polypropylene mesh. All 82 patients with recurrent inguinal
hernias were divided into two groups, patients in group I were
operated on using laparoscopic methods (TAPP), in group II,
repeated hernioplasty was performed using a modified Lichten-
stein technique. In group I, the duration of the operation was
87+12 minutes. There were no serious intraoperative complica-
tions in group I. In group II, the average duration of the opera-
tion was 112415 minutes. Complications in group II: severe pain
syndrome was observed in 29 patients (69%), seroma developed

© GMN

in 15 patients (35.7%), in 4 patients (9.5%) hernia recurrence
was revealed. Thus, patients who have been operated on using
laparoscopic methods have certain advantages in terms of the
duration of the operation, the number of postoperative compli-
cations, the presence of pain syndrome, and most importantly,
these patients do not have a recurrent hernia.

The results of repeated interventions in patients with recurrent
inguinal hernias who did not use mesh implants were analyzed.
The results obtained show the advantage of laparoscopic meth-
ods in reoperations, which was accompanied by fewer complica-
tions and reccurences.

A rather difficult problem of choosing the optimal method of
re-interventions in patients with relapses after laparoscopic her-
nioplasty. In 16.7% of patients, repeated laparoscopic hernio-
plasty turned out to be impossible due to technical difficulties
and they had to switch to open Lichtenstein plasty.

At the same time, in almost half of patients with recurrent in-
guinal hernias, it was possible to successfully perform repeated
laparoscopic hernioplasty with good immediate and long-term
results.

Keywords: laparoscopic hernioplasty, recurrent inguinal her-
nias.
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PE3IOME

BbIBOP METOJIA JIEYUEHHWSI PELIMJIUBHON IAXO-
BOM I'PbIKU

Byrpuaze 3.11., I'pyonux B.B., [lappentnes P.C.,
Boporbinuena K.O.

Oodeccruil HAYUOHATbHBILL MEOUYUHCKULL YHUSepcumem, Yxpauna

IInacTika mMaxoBBIX TPEDK HanboJee MOIMyIspHAs OIeparys,
BBITIONTHsIEMass O0mMMH XUpypramu. YacTora peruauBOB IIpH
HCTIONB30BAaHUH PA3IMIHBIX METOIUK ITACTUKH MaXOBBIX IPBIK
cocrasigeT 10-15%. Mcnons3oBanne nanapoCKOMUIECKUX Me-
TOZAVK MPH JICYCHUH MTAXOBBIX TPHDK UMEET 3HAUNTEIIbHBIC TIPEeH-
MYIIIECTBA Tepe/l OTKPHITHIMU OMEPAHAMHE, TaK KaK MO3BOJISET
3HAUUTEIBHO CHHU3UTH OOJIEBOW CHHAPOM, ITOOUTHCS IpeKpac-
HBIX KOCMETHYECKUX PEe3yIbTaTOB M COKPATHTh JINTEIEHOCTD
rocmuTanu3anuy. Yactora penuanBOB IOCIE HCIIOIb30BAHHS
JIarapoCKONMIECKUX METOANK JocTrraeT 8,9%.

Lenpro nccnenoBaHus BUIOCH ONPEeTIeHIe ONTHMAIBHOTO
METO/Ia OIEPATHBHOTO BMEIIATENILCTBA MIPU PEIUIUBHBIX MTaX0-
BBIX TPBDKAX.

B nepuon 2007-2011 TT. IpOBEAEHO CPaBHUTENHEHOE PaHIOMH-
3MPOBAHHOE FICCIEJIOBaHNEe 82 MAIMEHTOB C PEIWANBHBIME TIa-
XOBBIMH TpbDKamu. [lepBoHadanbHO Bee ManmeHTsl (n=82) ObUTH
MPOONEPUPOBaHBI 10 MeToAy JIMXTeHmTeiiHa ¢ UCOIb30BaHUEM
TIOJIMTIPOITIIICHOBOH CETKH. [1aIenThI ¢ peniaNBHBIMHI MAXOBBIMH
IpbUKaMH pa3/eiieHbl Ha ABE TPYIbL: nmanueHToB | rpymmst (n=40)
OTIEPHPOBAITH ¢ TIOMOIIBIO Jlarapockormmdeckux Metonos (TAPP),
Bo 1 rpyrme (n=42) BBINOTHSIIN TIOBTOPHYIO TePHUOILIACTUKY TIO
MomudumpoBanHoi Metonuke Jluxrenmreitna. B 1 rpymme mpo-
JIOJIDKUTEITBHOCTD Omepanun coctaBmia §7+12 MuHyT. Cepbhe3HBIX
HHTPAOTEPAIMOHHBIX OCIOXKHEHHH B | rpymnme He orMeueHo. Bo 1T
TPYIIIe CPpeqHss [UTMTENBHOCTD Onepamu cocTaBuna 112415 mu-
HyT. Bo Il rpymime BeipakeHHBII 00IeBOM CHHAPOM HaOIIOIaics y
29 (69%) nmarmeHTOB, cepoma passunack y 15 (35,7%) narmeHTos,
v 4 (9,5%) ObLIT BBISIBIICH PEIUINB TPHDKH. TakuM 00pa3oM marm-
€HTBI, TPOONEPUPOBAHHBIE C HICTIONH30BAHUEM JIANapOCKOITHIe-
CKHX METOJIOB, IMEIOT OMPe/ieTIeHHbIE MPEUMYIIIECTBA 10 CIIETYIO-
VM TIOKA3aTeIsIM: POIODKUTEIIEHOCTD BBITTOIHEHHUS ONepaIliy,
KOJIMYECTBO MOCIICONEPAIMOHHBIX OCIIOXKHEHHH, HaJIde O0IeBOTo
CHH/IPOMA M OTCYTCTBHE PEIU/IMBA TPBIKH.

IIpoananu3npoBaHbl Pe3ynbTaThl MOBTOPHBIX BMEIIATETHCTB
y OOTBHBIX € PEIMANBHBIMU TAXOBBIMH IPBDKAMH, Y KOTOPBIX HE
HCTIONB30BAINCH CETYAThle NMIUTAHTaThL. [lomydeHnbre pesynb-
TaThl yOSANTENHHO MOKA3bIBAIOT MPEUMYIIECTBO JIANapOCKOIIH-
YEeCKMX METO/IOB IIPU TOBTOPHBIX ONEpPANHsIX, YTO BBIpaXKaeTCs
MEHBIIUM YHCIIOM OCJIOKHEHUI U PEIUIHBOB.

Br160p onTHMaTBEHOTO METO/IA TTOBTOPHBIX BMENIATEILCTB Y
OONBHBIX C PENUANBAMH MOCIE JAMAPOCKONUUECKUX TePHHO-
IUTACTHK - JIOCTAaTOYHO CIIOXKHAs mpobiema. Y 16,7% GompHBIX
MIOBTOPHAS JIAITAPOCKONMMYIecKast TepHUOILIACTHKA OKa3aach He-
BBITIOJTHIMOHN BBHJY TEXHHUYECKHX CIOKHOCTEH M y HHX IpH-
LIUIOCH MEePENTH K OTKPBITON IIacTUKE 1O JIMXTeHIITeH Y.

Iloutn y MONOBHHBI MAIIMEHTOB C PEIUIMBHBIMH MaXOBBIMHU
TPBDKAMHI yZIAJIOCh YCIEIIHO BBITONHUTH MOBTOPHYIO Jamapo-
CKOTIMYECKYIO TePHHOIUIACTUKY C XOPOIIMMH OMmKaimmimMu u
OT/IAJICHHBIMH PEe3yIbTaTaMu.
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KJIAHUKO-CTATUCTUYECKHWI AHAJIN3 TPABM 3AJTHETO OT/AEJIA CTOIBI

Boaus AWM., Byrenxo JL.JL., ['py3eBckuii A.A.

Oodecckuil HAYUOHATLHBIN MEOUYUHCKUL YHUBepcumem, Yxpauna

Tpasmy 3aguero ornena cromsl (30C) oTHOCAT K 0c000H Ka-
TErOpUU MOBPEKACHUN CKEJIETa U3-3a CII0KHOCTU €€ aHATOMUU
1 OMOMEXaHHKH, CTPYKTYPBI BOHHKAIOIIUX IIEPEIOMOB KOCTEH
Ha ypoBHe noarapanHoro cycrasa (IITC) n ckIoHHOCTH K pa3-
BUTHUIO IOCTTPAaBMATHUYCCKUX IOCIECICTBUU. VYIelnbHbII Bec
[IEPEJIOMOB JAHHOU JIOKAJIM3alUuKd CPEIU BCEX IOBPEXKICHUI
cronbl coctaBisieT 50,3-71% u uMeeT TEHIEHIMIO K pOCTY.
Jlupuposanue nospexiaeHuit 30C CBA3aHO € COBPEMEHHBIMHU
TeHICHIUSIMHU YpOaHHU3AIHH, TEXHOJIOINIECKON U MEXaHU3HPO-
BaHHOMH cOCTaBIIAOUICH B )KU3HU COBPEMEHHOI'O YeJI0BeKa. DTH
00CTOSITENBCTBA BEAYT K YBEIHMUCHHIO SHEPTUH TPAaBMUPYIOIIE-
TO areHra W, KaK CJIEICTBUE, OOBSICHIIOT TOT (DaKT, 4TO cCpenu
[IOCTPaJaBIIUX Pa3JIM4YHBIX BO3PACTHBIX IPYIIl MOJABISAIOLIAS
qacth (80%) mpeacTaBiieHa JTFOIBMHU TPYAOCIIOCOOHOTO BO3pac-
Ta [2,6].

TTospexxaenus 30C sBISIIOTCS JOBOJIBHO PEIKOM MAaTOIO0rHeH
B IIPAKTUKE OPTOIEIOB-TPAaBMATOJIOIOB, CPEIU KOTOPBIX IIepe-
JIOMBI IIITOYHOM kocTH omnpenensitores B 1,01 — 5,7% ciryuaes,
TapaHHoil koctu ewé pexe — 0,17-1%, npu stom B 75-92,8%
OHM MMEIOT BHYTPUCYCTaBHOH Xxapakrep mnospexieHuil. Ilox-
TapaHHBIC BBIBUXH CTONBI cOCTaBisiioT 0,7% oOT obmiero uncia
BCEX TPaBMATHYCCKUX BBIBUXOB. YHUKAIBHOCTb IEPEIOMOB
kxocteir 30C cocrout emé B TOM, YTO, HECMOTPS HA aHATOMHU-
YeCKyI0 PEKOHCTPYKIMIO, CTPAaeT He TOIbKO (PYHKIHMS CycTa-
BOB, KOTOPBIE OHU 00pa3yloT, HO U OMOMEXaHUKa BCEH CTOIIBI
[5,10,12].

Pesynbrarsl KOHCEPBaTUBHOIO U OIEPATUBHOIO JICYCHUS II0-
BpexkaeHuil 30C 10 HACTOAIIEr0 BpeMEHU OCTOSHHO CpaBHU-
BAIOTCS. BO MHOI'MX KIMHMYECKHX HUCCIICIOBAHUAX M OCTAIOTCS
npeaMeroM auckyceuit [1, 13, 14]. HeszaBucumo or MeTonos
JIeYeHHs TIepesIoMoB KocTel, oopasyronmx [1TC, nebnaromnpu-
sitHBIe pe3ynsTaThl (13 — 80,5%) [3] BcaeacTBre HOMyIIEHHBIX
OmHMOOK B psifie CIIydaeB 110 Pa3HBIM NPUYUHAM OOYCIIOBIICHEI
pasButHeM ocioxuenuit (35 — 48%) [4, 7]. Bronne 3akoHOMep-
HO, YTO HWJET HENPEpHIBHBIA IOMCK ONTHMAJBHBIX CIIOCOOOB
JICYEHHS] DTUX ITOBPEKICHUI, CIIOCOOHBIX BIHMATH Ha (DyHKITH-
OHaJbHBIN pesynsrar (8, 11, 15]. 3HaunMyt0 poib B CHUKCHUHU
BPEMEHHOI HETPYIOCIIOCOOHOCTH U HHBAIUAN3AUY IPH TPaB-
Max JAHHOHU JIOKAaJIU3allly UrPaeT KaueCTBO CTALIMOHAPHOMU II0-
momw nocrpagaBmuM [9]. BoccranoBnenue (yHKIuu mocie
nepesoMoB U BbIBUXOB kocTeldl 30C sBiseTcs BechbMa CI0KHOM
1 JI0 KOHIIa HepenIéHHON 1pobiieMol COBpeMEHHOH TpaBMaTo-
JIOTHM ¥ OPTOIEIUY, a IOUCK HOBBIX IIyTel €€ pelIeHus upes-
BBIYAIHO aKTyaJIbHBIM.

Ilenp uccnenoBaHus — KOMILIEKCHOE KIMHUKO-CTATUCTHYC-
CKOE H3y4YeHHE OCOOEHHOCTCH MEIMKO-COLUAIBHOIO CTaTy-
ca TAIMeHTOB, OIEHKAa YacTOTHI, OOCTOSTENILCTB U CTPYKTYPBI
TPaBM 3aJIHETO OTZAENA CTOIBI /ISt BEIOOpA ONTUMAIBHOM Tak-
TUKY JICYCHUSL.

Marepnasu u Meroabl. KinuHuueckue Ucciie0BaHus BbIION-
Henbl B iepuof ¢ 2007 no 2020 rr. B TpéX opTONEn0-TpaBMaro-
noruueckux oraeneHusx HKII T'KB Ne 11 r. Onecca, pa3sépHy-
ThIX Ha 135 xoek. MarepuasioM Il KIMHUKO-CTaTUCTUYECKOIO
aHaNIM3a NOCITYXXWIN O(UIMAIBHEIEC JaHHBIC TIEPBUYHON JTOKY-
menTanuu 1047 nanuenTtos ¢ nopexaeHusimu 30C B Bo3pacte
or 18 no 87 mer (cpemumit Bo3pact — 42,9+13,9 net). Ilyrém
CIUIOLIHOI'O U3y4€HUs OIPEIEIISUIA YACTOTY TPABM B PA3JIMUHBIX
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BO3PACTHO-TIOJIOBBIX IPYIIIAX, 00CTOATENBCTBA, CTPYKTYPY (BU
U XapakTep) ¥ CEe30HHOCTb IOBPEXKICHNH y IIOCTpaIaBIINX, Ha-
XOIMBIINXCS HA CTALIOHAPHOM JICUCHHUH, a TAKKe OIEHKY d(-
(heKTUBHOCTH TPUMEHSIONINXCSI METOJIOB JICUCHHUS B ABYX KIIU-
HUYECKUX Tpymmax manueHToB. OIeHka pe3yiabTaToB JICUCHHS
NPOBOAMNIACH IYyTEM aHaIM3a KIMHHKO-PEHTTCHOIOTHYECKUX
JTAHHBIX 00ciIen0BaHNH, aMOyIaTOPHEIX KapT M aHKETHPOBAHUS
MalUeHTOB IO ONPOCHUKAM, Pa3pabOTaHHBIM AMEPHKaHCKHM
OOIIECTBOM OPTONEIUM CTONBI M TOJCHOCTOIIHOTO CyCTaBa
(AOFAS — American Orthopedic Foot and Ankle Society), a
TaKKe CyObEKTUBHOM OIIEHKH OOJIEBBIX OIIYIIEHHH C MOMOIIBIO
nnjexca Gynkiun cromns! (FF1— Foot Function Index). B nacto-
sIIee BpeMs 9TH ONPOCHHUKU Hanboiee MOMYISIPHEI U ITHPOKO
UCIIONB3YIOTCS JUISl OLEHKH OTAAJIEHHBIX PE3yJIbTaTOB JICUCHHS
MaUEeHTOB C TOBPEXICHUSAME KOCTEH CTOIIBI, TIO3TOMY B3SITHI 32
OCHOBY C IIeJIBI0 CPAaBHEHUS JIAHHBIX B THHAMHUKE.

B xozie BBINOIHEHMS HCCIIEOBAHNS K KIMHHIECKUM CPaBHU-
TEIBLHBIM HAOIONCHUSIM OTHECIH TAaKKe CPOKH OINepPaTHBHOTO
BMEIIATEJILCTBA, TIPOIOIDKUTEIBHOCTD CTAIIOHAPHOTO U 001Ie-
TO JICYCHHUSI, CPOKU (PUKCAIMN U KOHCOIUIAINY EPETOMOB IIPH
HOTPY’KHOM H BHEIITHEM OCTEOCHHTE3€, CPOKH PeabWIINTaINU 1
HETPYyIOCIOCOOHOCTH, JAHHBIC PE3yIbTaTOB KIMHHKO-PEHTIE-
HOJIOTHYECKUX M OMOMEXaHUYECKHUX (TOHHOMETPHSI) HUCCIENO-
BaHUI, HAINYUE WM OTCYTCTBHE XapaKTEPHBIX OCJIOKHCHUH.

Maremarudeckyto 00pabOTKy JaHHBIX IPOBOIMIM Ha Iep-
COHAJIBHOM KOMIIBIOTEPE C HCIIOJIb30BAHHEM IIPOTPAMMHBIX
npoxykroB Access, Excel m mpuxiagHoro makera Statistica.
Knmamueckne wcciieoBaHUS BBIOMHEHB! COINIACHO JTHYeE-
CKUM CTaHJapTaM, U3JI0KCHHBIM B XeJIbCUHKCKOI BeemupHoi
MEJUIMHCKON acconnanuu. [Ipy mocTymieHnn B KIMHUKY HH-
(hopmanust 0 HeIIX IMPOBEACHHS UCCIEA0BAHMS U JaJIbHEHIIeM
UCIIONB30BAaHUHN €T0 PE3yJIbTaToOB ObIIa JOBEICHA 10 PECHOH-
JICHTOB, TTOJIy4€HO NH()OPMUPOBAHHOE COIVIACHE B €TO yYaCTHH.
COOTBETCTBHE BBINOJHEHHBIX HCCIEAOBAaHUN COBPEMEHHBIM
TpeOoBaHMUIM 0TOOPEHO MOJIOKUTEIBEHBIM 3aKiTtodeHeM Komu-
Tera 1o 6modTHKe ONIEeCCKOr0 HAIMOHAIBHOTO MEAUIMHCKOTO
yauBepcutera (mporokost Ne 10 ot 18.10.2019 rona).

Pesynbrarel um o0cy:kaeHue. PeTpo-IpoClneKTHBHOE U3-
yUCHHE B KIMHMYECKUX TpyNIax HaOIIOASHMI IOKa3ano, 4To
n3 1047 marmentoB 906 (86,53%) O6butn sxutensamu . Onecca,
141 (13,47%) - npuesxune 1160 noctymum u3 obnactu. Ha Be-
Jylnee 3Ha4eHHE BO3PacTHOTrO (PaKTopa, COIIACHO KIIacCH(HKa-
n BO3, B renesuce TpaBM yKa3bIBalOT JaHHBIC, IPEACTABIICH-
HBIe B TabmuIe 1.

Kax BuaHO U3 TaOnmuis! 1, IuIa My»CKOTO I10J1a COCTaBIIIH
852 (81,38%), xenckoro — 195 (18,62%). HanGomnbmras yactora
BcTpeuaeMocTu nospexaeHuid 30C oTMedeHa y UL MOJIOLOrO
(59,79%) u cpennuero (27,79%) Bo3pacta - 917 (87,58%), T.e.
Hanbosee TpynocrocoOHast 1 GU3NIECKH aKTUBHASI BO3pACTHAs
rpyHIa ManueHToB, 9TO MOAYEPKUBAET aKTyalbHOCTh BOIIPOCA
IpH BEIOOpE HanboJiee PalMoOHaILHON TAKTHKH JICUSHUS U CBH-
JIETEIILCTBYET O COIMAIBHOM 3HAYUMOCTH IIPOOIIEMBI.

Tem He MeHee, aKTyalbHOCTh JAHHOTO HCCIICIOBAHUS MOJI-
4EPKHUBAIOT BOIIPOCHI IPH BEIOOpE HanboIee ONTHMaIbHON TaK-
THUKH JICYCHHS Y MAIUCHTOB IOXKHUIIOTO U CTapYeCcKOro Bo3pacra,
koTopsie coctaBmwan 130 (12,42%) nabmoneHuid. 3Ha4UTETEHO
MPEBBIIIATN TT0KA3aTeNIN y ITOCTPANABIINX MOKHIOTO BO3pac-
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Tabnuya 1. Pachpedenenue nocmpaoasuiux no nouy u 603pacny

n Bospacr (s1e1) Bcero
o1
18-44 45-59 60-74 >75 abc. %
Myx4uHbI 536 234 72 10 852 81,38
JKeHuuHb! 90 57 33 15 195 18,62
abc. 626 291 105 25 1047
Hroro
% 59,79 27,79 10,03 2,39 100

ta (10,03%). B pa3HBIX BO3pAacCTHBIX M IOJOBBIX IPyIIax HH-
TEHCUBHBIN MOKa3aTelb YpOBHs TpaBM OblT B 4,4 pa3a BbIIE y
MYK4UH, 4eM y xeHIuH (1:4). OxHako BO3pacTHOI NOKa3aTeib
Y JKCHIIWH CBUACTEILCTBOBAI 00 00paTHOM — CpeHUIT BO3pacT
6611 BhIIe (70,2+7,8 ner) yem y myxuuH (66,3+6,3 1et), a B
CTap4eCcKOM BO3PACTE MHTCHCHBHBIH [10KA3aTeIb YPOBHS TPAaBM
y HEX oT™MedeH B 1,5 pasa Beime (11,5%), vem y myxuns (1:1,5).

IIpu cpaBHEHHMH paclpeneneH s OCTPaIaBIINX 10 COI[HAb-
HOMY CTaTycy oOpaliaeT BHUMAHHE MOJABIISIONIEe OOJIBIINH-
CTBO CIIy4aeB HepabOoTaroONmMX JIHI[ TPYHOCIOCOOHOTO BO3pac-
Ta — 666 (63,61%), cpenu KOTOPBIX JTHIAM 0e3 OIpeneIEHHOTO
MeCTa XKUTEIbCTBA M MECT JIHUIICHHSI CBOOO/IBI TOMOIIb OKa3aHa
B 7 (1,05%) cimydasix. Jlanee 1o 4acTore cIegoBaIH padbodune —
142 (13,56%), 3atem nencuoneps! — 130 (12,42%), cmyxaiue
—179 (7,54%) u yaammecs — 30 (2,87%). Jlyst paccMarpuBaemMoit
TPYHITBI TIEPEIOMOB OB XapaKTepHA YMEPEHHO BBIPAKCHHAS
CE30HHOCTb IOBPEXKICHUN: MAaKCUMAaJIbHOE KOJIIMYECTBO TPaBM
orMedeHo B steTHHE Mecsubl — 380 (36,29%) 1 MeHbIIIe BCero nx
66110 B 3uMHUH nepuox — 150 (14,32%). B paBHOM KonmdecTse
OHH BCTPEYAJIMCh BECHOW M OCEHBIO, cocTaBiwsis 252 (24,08%) u
265 (25,31%) GOJIBHBIX, COOTBETCTBEHHO.

B crpyxrype nospexaenuii 30C, TpeOyIomux CTaloHapHO-
TO JICUCHUSI, HA IEPBOM MECTE HaXOAWICS OBITOBOM TpaBMaTH3M
(65,9%), BTOpOE MecTO 3aHMMal — yIH4HbIH (26,46%), mpo-
N3BOJICTBEHHAs] TpaBMa 3aperucrpuposana B 3,72% wHabmone-
HUSX, Jjajiee CliefioBajia He3HAYNTENbHas JOJIST TPAHCIIOPTHBIX
(2,39%) u cioptuBHEIX TpasM (1,53%).

Ananu3 Mecta U OOCTOSTENBCTB MONIyYEHHS IOBPEKIACHUI
BBISIBIJI, YTO CPEJHM BCEX MOCTPAJABIIMX B YCIOBUSX OBITA
71,45% TpaBMHpPOBaHbI B )KIIBIX TomemnieHusx (60,45% B kBap-
Ttupax, 39,55% B yacTHBIX JOMax), BO IBOpax IoMoB — 16,52%,
Ha Jladax U npuycanaeOHsIx yyactkax — 12,03%. Camoit pacmpo-
CTpaHEHHOU NPUYMHOH OBITOBOTO TpaBMAaTH3Ma YCTAHOBICHO
najgenue (84,35% ciydaeB) ¢ HU3KOM KHHETHYECKOH dHeprueii,
KOTOpOE IIPOUCXOAMIO ¢ BbICOTHI 0,5 — 2 M €O CTyibeB, cToONa,
CTPEMSIHOK U JICCTHHI[ IPH BBINOJHEHUH PEMOHTHBEIX pabOT.
Cpenn OBITOBOI TPaBMBI CIEAyeT IMOAYEPKHYTH CIydau Iaje-
HUS C BBICOKOM KMHETHYECKOM DHEpruei, HalpuMep, ¢ MOCTa,
JlepeBa WM OOpYyIIMBIIETOCs JTU(TA; NPUIMHCHNE YMBIIUICH-
HBIX MOBPEXAECHHH BO BPEMs COBEPIICHUS IIPOTUBOIPABHBIX
JlelcTBUI, BBIIPHITMBAs U3 OKOH 2 — 6 dTakell JOMOB IIpU He-
yAaBIIeMcs! OrpablIeHUH; B XOJE CCOpP; MEXKINYHOCTHBIX KOH-
(IIMKTOB M CyHITMIATIBHBIX MONBITOK (15,65%).

Vi4HbIE TPaBMBI IPOUCXOIMIIN HIPH MTA/ICHHUH C KPBIII Yepaa-
KOB, capaes, rapakeil u 3a0opos. [IpuanHO TpaBMaTH3annMy Ha
TpOTyapax ¥ HEHIEXOIHBIX JIOPOXKKAX SBIISUIOCH I1aJICHHC B SIMY,
KaHaJIM3aIMOHHbIE JTIOKH, TTaJleHHe C IOBOPAINBAHUEM CTOIIBI
Ha CKOJB3KHMX MOBEpPXHOCTSX rpyHTa (97,11%), 9To OBLIO CBS-
3aHO ¢ rononéaoM. OTMeueHb! eJUHUYHBIC AIIU30/bl, KOTOPbIE
BO3HUKJIM TIPH NIPBDKKAX C IApaIlioToM, NMAJASHAH C IHpPCca, OB-
para 100 HBIPSHHUU CO CKAJIbl U YIIOPOM HIDKHHAX KOHEUYHOCTEi
o 1HO Bozoéma (2,89%).

PaccmoTpeHne HpOW3BOACTBEHHON TPaBMBI II0KA3all0, UTO
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OHU OBUIH IOJYYEeHB! KaK Ha OTKPBITHIX TEPPUTOPUSIX — CTPO-
HUTENbHBIX Mromankax (56,41%), Tak ¥ IOMEIICHUSX IEXOB
(30,77%) npu magernu ¢ BHICOTHI OT 2-3 10 5-10 meTpos. Cre-
JyeT BBIJCIHTH BO3AEHCTBHE MEXaHHYECKHX CHJI Ha pabodmx
MecTax IIEeXOB, KOTOpble OBUIM HaHECEHBI MaJICHUEeM JIHO0 yna-
poM TDKENBIX mpeametoB (12,82%).

[MpuunHOl TpaBMaTH3Ma TaKKe OBUIH JOPOKHO-TPAHCIIOPT-
HBbIE IPOUCLIECTBYUS Y BOAUTEIICH U IaCCaKUPOB, KOTOPBIE HAX0-
JIMJIACH BHYTPH aBTOMOOWIIS ITPU CTOJIKHOBEHHHU TPAHCIOPTHBIX
cpenctB (72%). HeGonpliasi, HO 3aciy)KHBarolask BHUMAaHUS,
noitst TpaBM (28%) mpou3oIIIa NP BBIXOJE U3 MACCaKHPCKOTO
ABTOTPAHCIIOPTA U [AJICHUHU C €r0 CTYIEHEK. DIHU30/bl CIOPTUB-
HBIX TPaBM SIBISUINCH HEMHOTOUYHCIICHHBIMH M BO3HHKIH IIPH
NaJICHUH Ha TPEHUPOBKAX U BO BPEMsI CHOPTHBHBIX COPEBHOBA-
Huit o ruMHacTuke U Gyroory (1,53%).

AHanu3 aHAMHECTHYECKUX JAHHBIX MO3BOIMI yCTaHOBUTE,
YTO OCHOBHOE MECTO 3aHUMaJ IpsMoi MexaHu3M TpaBMbl 30C,
cocraBuB 83,7% ciydaeB. HenocpencTBeHHON NpUYUHOMU niepe-
JIOMOB, Kak IIpaBHJO, Obima kararpaBma. OHAKo maneko He
BCeraa, 0COOCHHO NPH IIOJIUTPaBME, YAABaJIOCh C JOCTOBEp-
HOCTBIO BBISICHUTH MEXaHOTEHE3 TPaBMBI, TOCKOJIBKY OONBHBIC
4ETKO HE MOIVIM €T0 YKa3aTb.

Ha norocnmrambHOM 3Tare pabOTHHUKAMH OpHraj «CKOpOH
MEJUIIMHCKOW IOMOIIM» OKa3zaHa mepsas nomoupb B 46,4%
CllydasiX, BpauaMH TPaBMAaTOJIOTHYECKUX IyHKTOB — B 44,1%,
B IOpsIKE caMo- U B3auMonomouu — B 9,5%. Iloctpanasiue
W3 TOCIIeNHEeH TPYHIBl 00paIaiich B Je4eOHOe YUIpexkICHUE
caMOCTOsTeNIFHO Oe3 mMMoOmnmm3anuu. Ha MOMEHT TpaBMBI B
QJIKOTOIEHOM HJIM HApKOTHYECKOM OIBSHEHHH ITOCTYIHIH 12
yernosexk (1,15%).

AHamm3upyst CPOKH MOCTYIICHHsI OOJTBHBIX B KIMHUKY CIe-
JIyeT OTMETHUTh, 9TO C MOMEHTA IOTyYCHUS] TPAaBMBbI OOJIBIIIHH-
CTBO U3 HHUX TOCIIUTAIN3UPOBAHBI B CPOYHOM TOpsiKe (10 6 ga-
coB) — 477 (45,56%), B TeueHue epBBIX CyTOK — 375 (34,92%),
B CPOKH, IpeBbImaromue cyTkn — 195 (19,52%). Anann3 mpu-
YIH HECBOCBPEMEHHOU Tocmutanm3anuu 35,9% manueHToB ¢
JAHHBIMU MOBPEKICHUSAMU I0Ka3ajl, YTO TU CIIydal CBSI3aHbI
C TO3HEH AMarHOCTHUKOM OO0 MPOIYCKOM HEepeIoMOB KOCTEeH
MPEIIIIOCHBL B CBA3U C HEIOOLCHKOH TpaBMbI CIIELHATHCTOM
(ckynHBIE aHAMHECTHYECKUE TaHHBIC, OTCYTCTBHE BBIPAKCHHBIX
KIIMHUYECKUX IIPU3HAKOB IIEPEJIOMA, HEBBIIIOIHEHUE PEHTIECHO-
JIOTUYECKOTO MCCIIEIOBAHIS, HU3KOE KaUeCTBO PEHTTEHOTPAMM).
HexoTtopsle mocTpasaBIme HAPaBISUINCH U3 JIEIEOHBIX yUPEIK-
JICHUH roposia 1 paifloHOB 001aCTH MOCIIe OE3yCIEIHOTO HCX0aa
KOHCepBaTUBHOTO JedeHus (24,1%) u BTOPUYHOTO CMEIICHUS
Ha HTarle JICYCHNUS B MTOJTUKINHHKE.

Knuandeckoe wm3ydeHne 0coOEHHOCTEH JIOKanu3amuy Io-
BpeskacHu 30C 0CHOBBIBAIOCH HA PETPO-IIPOCIICKTUBHBIX Ha-
OJTIONEHUSX B HEPaHJOMU3UPOBAHHBIX BEIOOpKax. [Ipw BEIOI-
HEHUH UCCIIEI0BAHMS YCTAHOBIICHO IpeoliialaHie MepeIoMOoB
nATOYHON KocTH - 888 (84,82%) marueHToB, N3 HUX yHMIIATe-
paJsbHBIE TIOBPEXKICHUS OTMeUeHB! y 769 (paBoit — 390, eBoit
—379), bunarepansusie —y 119 (13,4%).
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Tabnuya 2. Pacnpedenenue omkpulmulx HOSPEHCOeHUll 3a0He20 omaoeida Cmonl

THII OTKPBITOTO MOBPEKACHUSI
Jlokaau3auus noBpekaeHuit Bcero
I I I
TapanHas KOCTb 10 (16,9%) 4 (6,8%) 14 (23,7%)
[ToaTapaHHBIi BEIBHX CTOIIBI 4 (6,8%) 6 (10,2%) 10 (17,0%)
IIsTounas KocTh 21 (35,6%) 10 (16,9%) 4 (6,8%) 35 (59,3%)
HUroro 31(52,5%) 18 (30,5%) 10 (17,0%) 59
Tabnuya 3. Pacnpedenenue nospesicoeHuil 3a0He20 0moena Cnonvl 8 KIUHUYEeCKUXx epynnax
Jlokanu3auus noBpekaeHuit Bcero
Kaunnveckue rpynmnbi
TapaHHasi KOCTh IIT BeIBHX NSATOYHASI KOCTh aoc. %
CpaBHeHUs 35 16 311 362 53,1
Hccnenosanus 31 11 279 321 46,9
adc. 66 27 590 683
Hroro
% 9,67 3,95 86,38 100

Tlepenomsr TapaHHOM KOCTH OTMeueHBL Y 71 (6,78%) mannen-
Ta, U3 HAX y 66 yHMIaTepanbHble (paBoii — 35, meBoit — 31),y 5
(7,04%) - OunarepanbHBIE.

Coueraronyecs nepeoMbl TApAHHO U MIATOYHON KOCTEH BBI-
stBIeHBl y 25 (2,39%) marnuentos: B 9 (36%) cmydasx - uIicumia-
TepaibHbIe, B 16 (64%) — KOHTpanTaTepantbHbIE.

Cpenn 39 (3,72%) crmydaeB MOATapaHHBIX BBIBUXOB CTOIIBI
(mpaBas — 22, neas — 17) BHyTpenanmu O0butn 34 (87,18%),
HapyXHbIMU - 5 (12,82%). Hamu He BeIAEIEHBI 3aJHII U TTepeT-
HU THT BBIBUXOB B UHCTOM BHJIE, TOCKOIBKY OHU BCTPEYANINCH
B HAIIMX HAOMIOEHHUAX KaK KOMIIOHEHT BBIBHXA B COUETAHHH C
MeIHaNTbHBIM JIH00 JTaTepaabHBIM HAMpPaBICHHEM MOATapaHHO-
TO BBIBUXA CTOIIBI.

ApTpoze3 TapaHHO-TIATOYHOTO CyCTaBa IIPU MOCIEACTBHUIX
TIePeTIOMOB TISITOYHOIT KOCTH BEIMONHEH y 24 (2,29%) naruen-
ToB Ha 13 mpaBbIX 1 11 JeBBIX cTOMAXx.

IIpn onieHKe pactipeneneHys ManueHTOB M0 XapaKTepy TPABMbI
YCTaHOBJIEHBI M30JMpOBaHHbIE MoBpexaeHus B 720 (70,38%)
HaOMIOIeHNSIX, MHOKecTBeHHBIE — B 149 (14,57%) u meperno-
MO-BBIBHXH B COCTaBE COUCTAaHHOU TpaBMEI — B 154 (15,05%),
IIPY KOTOPOH BeIymuM OBLIO MOBPEXESHUE MO3BOHOYHHKA — B
43 (27,92%) cmyqasx.

OO0miee KOIMMYECTBO OTKPBITHIX MepenoMoB U BeIBUXOB 30C
cocraBumu B 59 (5,77%) ciydaes. JIyist OLEHKN CTENEHU Tshke-
CTH OTKPBITBIX TMOBPEXICHUI mpuMeHsim mkary Gustilo &
Anderson (1976), pe3ynbraThl IpeacTaBIeHBI B Tabmume 2.

W3 Tabmuer 2 caemyert, uro npeobmagan I tum (52,5%) ot-
KpBITHIX TToBpekaeHuit 30C, T1e, NCX0As U3 TOKATH3aUH, JTH-
JMPOBATH MEePETOMBI IATOIHOH KocTH (59,3%), 3aTeM TapaHHOH
xoctH — 23,7% n noarapannsie (I1T) BeBuxu cromst — 17,0%.

Mmuoroo6pasue tumnoB mnoBpexaeHuir 30C m ux mocnen-
CTBHH, a TaKKe CIO0COO0B BOCCTAHOBHUTEIHHOTO JICICHHUS SBIIS-
eTCsl aKTyaJIbHBIM JUIS CPaBHEHUS (P (EKTHBHOCTH MPHMEHsIE-
MBIX METOJMK 1 (ByHKI[HOHAIBHBIX NCXOMOB JIeueHus . B pamxax
TIPOBOJMMOTO MCCIIEIOBAHNS, BCIIECTBIE HE3aBUCAIINX OT HAC
MPUYHH, U3 001Iero KoamdecTa Habmonernit (1047) obeneno-
BaHBI 683 TalUeHTa, Y KOTOPBIX yAaloCh IETalH3UpPOBATh Xa-
paKTep TSHKECTH TOATAPAHHBIX MOBPEKACHHH, MPOCIEAUTH U
OLIEHNTD PE3YNbTaTHI NX JedeHns. KinnHandeckoe n3ydeHne Biu-
SIHUSI BO3PACTHOTO (pakTOpa Ha TAKTHKY JICICHHS TTOBPEKACHNIT
30C n ux NOCIeICTBUH OCHOBBIBAIOCH HA aHATH3€ 0COOCHHO-
CTeil OKa3aHUs TMOMOIIM MMOCTPaJaBIINM B rpymnmax 1o 60 et
(564 mammenta) u crapiue (119 nanuenrtos). s 00beKTUBHOM
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OleHKH A(P(YEKTUBHOCTH TNPHMEHIEMBIX CIIOCOOOB JICUCHUS
MPOBEJICH CPABHUTEIBHBIN aHATH3 BOCCTAHOBICHUS (YHKIHH
CTOIIBI B KITMHIYECKUX TPYIax OOIBHBIX.

I'pynma cpaBHenus (362 mamueHTa): MPUMEHEHO KOHCEpBa-
TuBHOE JeueHune (n=189; 142 myxunH u 47 >XSHIWH; CPETHUIN
Bo3pacT — 47,2+17,5 net); BBINOTHEHA OTKPHITAs PETO3HIIUSL
u BHyTpeHH:s ¢ukcanus (ORIF) mo obmenpunsaToil MeToan-
ke AO/OTA (n=156; 123 myx4uHbl U 33 >KEHIIUHBI, CPEIHUI
Bo3pact — 42,4+14,2 neT), 1 UCTIOIBF30BaHbl CTAaHIAPTHBIC BUIBI
MOATapaHHOTO apTpone3a - n=17; 12 MyX4uH U 5 KEHIIWH;
cpenHuii Bo3pact — 46,3+8,3 net.

I'pynma uccnenoBanus (321 mammeHT): MPUMEHEHBI, pa3pa-
OOTaHHBIE HAMH, JIEUeOHO-TAKTHUECKHE allTOPUTMBI, 3aKPBITHIE
MaJIOMHBAa3UBHBIE TEXHOJIOTHH - N=316; 246 My>xunH u 70 KeH-
IIMH; CpeaHnit Bo3pacT — 43,6+13,2 net u crmocod KOppHUTHpY-
IOIIETO TTOATAPAHHOTO apTPO/ie3a ¢ UCHONB30BAaHUEM METOJUKH
MPEeONEePAIOHHOTO PacuéTa BeIMIMHBI OCHOBAHNS KIIMHOBH/I-
HOM OCTEOTOMHUU TeJa MATOYHON KOCTH B KayecTBE ayTOTpaH-
cruanTata (n=5; 3 MyX4uHBI U 2 KEHIIHBI, CPETHUN BO3PACT
—44,0+9,9 mer).

B 3aBucumMoctu ot nokanmzanun nospexaennit 30C pacrpe-
JIeTIeHHEe MaI[eHTOB B 00eNX KIMHUIECKUX TPYIIIaxX MpeCTaB-
neHo B Tabmuma 3.

W3 tabmumel 3 ciaemyer, 9TO COOTHONIEHHE B KIMHUYECKHUX
TpyHNax o JIOKAIU3AIUH TTOBPEXICHUH OBIIN COMOCTABUMEI
U cpaBHeHUs. M3 o0mero umcia MOCTYNMHBIIMX OOJBHBIX
TPYHITBI CPAaBHEHUS y 35 OTMEUaINCh ITOBPEX/ICHUS TapaHHOH
KOCTH: JOMUHHPOBAJIHN MIePETIOMEI melkH - 27 (77,1%) ciydaes,
cpeau KOTOPBIX JUAMpOBaiM nocrpaaasmue co II tumom mo-
BpexaeHus - 16 (59,3%) ciayqaes. B 3 (8,6%) ciyuasx nabmro-
JTaJT TIepeNIOMBI Tela, KpaeBble meperoMsl — B 5 (14,3%), k HuUM
OTHECITH TIEPEIIOMBI JIaTePalIbHOTO (4) U 3a1Hero (1) OTpOCTKOB.
IIpu oneHKe TSHKECTH MOBPEKIACHUH TIEPEIOMBI 03 CMEIICHUS
coctaBuiu § (22,9%) cimydaes.

Ycranosiens! Meauanbabie [1T BeBuxH cTonsl y 14 manuen-
TOB, JIaT€paJbHEIC — Y 2.

Knuandecknii ananu3 mokasai, 4ro cpeau 311 manueHToB ¢
MOBPEKACHUSIMU 368 TSTOYHBIX KOCTEH Mpeodiaaganu BHYTPH-
cycTaBHBIE Tepenomsl - 326 (88,59%) cimydaeB: BIaBICHHBIH
(MMITPECCUOHHBIN) THT MOBPEXIACHUH cocTaBmi 142 (43,56%)
cirydasi; sa3bIMKoBEI — 124 (38,04%) u pasgpobnenHbiii — 60
(18,4%). BrecycraBHbIe (KpaeBble) MEpeIOMBI IISITOYHOI KOCTH
ormeueHsl B 42 (11,41%) ciydasx, K KOTOPBIM OTHECIH KITFOBO-
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BUJIHBIC IIEpesIOMBI (24) O CMELICHUEM, a TAaKXKe NepeiHe-BepX-
Hero kpast (8), menuasbHoro (6), narepaibHoro (3) 6yropkos u
sustentaculum tali (1) 6e3 cmemmenus. [Ipu oreHKe U3MEHEHUH
pedepenTHBIX JHHUHA U yriioB B 289 (78,53%) BBIsSBICHBI TIepe-
JIOMBI CO CMCUICHUEM OTIIOMKOB, IIPU KOTOPBIX BEIWYMHA YyIJia
Bohler‘s, B cpennem, coctasmia 10,3£19,1°. [o crenenu Tsxe-
CTH TIepeIOMbI PACIPECIMINCH CIEAYIOINUM 00pa3oM: JIETKHe
— 90 (24,46%) cayuaes; cpennue — 217 (58,96%) u TsoKénbie
—61 (16,58%).

B rpynme uccienoBaHusi MOCTPaJaBIINE pACHPEICIHINCh
0 THITY MOBPEXICHUI TapaHHOH KOCTH CJICAYIOIUM 00pa3oM:
HepPEsIOMBI HICHKU cocTaBuian 65,6% (21 / 32), u3 HUX JIUAUPO-
Ban I Tun nmoBpexnenuii - 16 (76,2%) HaOnOnSHUH, TPH STOM
niepesioMsl Tesa Habmronanu B 4 (12,5%) ciyuasix, KpaeBble Iie-
penombl — B 7 (21,9%), K HUM OTHECIIN MTEPEJIOMBI JIATEPaTHLHOTO
(4) n 3aguero (3) orpoctroB. [lepesombl TapaHHO# kocTH 0e3
cMeleHus: oTMedeHs! B 9 (28,1%) HaOmoneHusIX.

OmnpenenéHnyo peakocTs y 11 nanueHToB ¢ U30JIMpOBAHHbI-
miu IIT BbIBUXaMu CTOIBI COCTaBHJIM JIaT€paJIbHbIC BHIBUXU (2)
[0 OTHOILIECHUIO K METUAIbHBIM (9).

Pacnipenenenne y 278 manMeHTOB 0 TSKECTH MEPETIOMOB
333 nATOYHBIX KOCTEH MOKA3aJl0, YTO BHECYCTaBHbIE (KpPaeBbIe)
nepenomsl coctaBuwiu 19 (16,67%) ciydaeB, BHyTpHCYCTaB-
Hble — 314 (83,33%). KpaeBble moBpekaeHUsI CO CMELICHUEM
YCTaHOBJIEHBI NIPU KJIIOBOBUIHBIX (7) mepenoMax u mepeaomMax
nepeaHe-BepxHero kpas (4), MmeauanbHoro (4), JarepajbHOrO
(2) 6yropxos u sustentaculum tali (2) 6e3 cmeuienus.. Buytpu-
CYCTaBHBIC IIEPEJIOMBI GBIJ'IPI NPEACTABJIICHBI A3BIYKOBBIM THUIIOM,
KoTOpbli BeIsABIEH B 120 (38,22%) cityyasix; UMIIPECCUOHHbIHN
— 139 (44,27%) u pazapobnennsiii — 55 (17,51%). Ouenuas
pedepeHTHbIC JIMHUK U YIVIbl, BO BCEX KIMHUYECKUX HAOIIO-
JCHUAX BBIABJICHBI IEPEIOMBI MIATOYHON KOCTH CO CMCIICHUEM
pa3nw{Hoﬁ CTCIICHU TSKECTHU: JIErKas CTEIeHb yCTaHOBJIEHA B
34 (10,21%) ciyuasx, cpeanss — B 166 (49,85%), Tsoxénas — B
133 (39,94%). Yron Bohler‘s npu 3TOM, B CpeiHEM, COCTABUI
5,349,1°.

Bribop omepaTuBHOH TAKTUKH BOCCTAHOBUTEIBHOIO Jiede-
HUS CPEJIU PaCCMaTPUBAEMBIX TPYIII YYUTHIBAJ JIOKAIU3ALMIO U
xapakrep nospexaeHuit 30C, cTeneHb CMEICHUsT OTIIOMKOB U
00BbEM MOBPEKICHHS MSATKHX TKaHEH B 30HE MepesioMa, JaBHOCTb
TpaBMbl, BO3PACT U TEXHUYECKHE BO3SMOXKHOCTH BbITIOJIHEHUSA OCTE-
ocuHTe3a. [laHHBII BOIIPOC HODKEH B KaXKIOM OTIEIBHOM ClIydae
OIPEEISTHCS MHANBU/LYaIbHO B 3aBUCHMOCTH OT OOIIIEro COCTOS-
HUS OOJIBHOTO U UMEIOIMXCS IPOTUBOIIOKA3aHUH.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

W3 tabnuibl 4 IBCTBYET, YTO CPEH BCEX MOCTPAAABIIUX ITpe-
BaJIUPYET IPyIIla CPaBHEHUS, B KOTOPOH yalle puMeHeHa KOH-
cepBaTuBHas TakTUKa jedeHus — 245 (58,89%) ciyuaes. Haun-
OoJsiee aKTUBHOE XUPYPTrUYECKOE JICUCHHE C HCIOJIb30BaHUEM
MaJIOMHBAa3UBHOI ONEPaTHBHOI TEXHUKH, IIPOBEJCHO B IPYIIIEe
uccnenosanus — 355 (90,1%) cnyuaes.

B coBpeMeHHOI TpaBMaTOJIOIMU NMPHUHATO pacLieHUBATh BOC-
CTaHOBJICHUE aHATOMHYECKOM IIEJIOCTHOCTH KOCTH KakK IIOKa3a-
Telb KauecTBa (yHKIHOHAILHOTO NCXO/1a JICUCHUSI TIEPEIOMOB.
YacTo MOJIOKUTENbHbIC PE3y/IbTaThl HE JIMILIEHBI CaMbIX Pa3HOO-
Opa3HBIX OCTATOYHBIX SIBJICHUM, IPUBOIAIIMX K M3MEHEHHIO (u-
3MUYECKOM M COLIMAIBHOM aKTMBHOCTH YeJIOBEKA B OOIIECTBE, T.€.
kagecTBa >xu3HU (KXK). B cBs3u ¢ 3TuM, npu aHanuse HCXOI0B
nedenust moBpexkaeHnit 30C OpUEHTUPOBATIMCH B OOJIBIIICH CcTeme-
HU Ha (DyHKIMOHAJIBHBIN PE3yJIbTaT, OCKOIBbKY OOJIBHBIX, IIPEXKIC
BCEro, OECIIOKOUT BO3MOYKHOCT BO3BPALLCHHS K IIPESKHEMY YPOB-
HIO ()M3UUYECKOM aKTUBHOCTH U TIPUBBIYHOMY 00pasy sku3uu. C no-
MOILbIO TAKOT'O IOIX0O/1a IIPeICTaBUIIaCh BO3MOKHOCTB OLICHUTH HE
TOJIBKO JIEYEHHE KOHKPETHOIO MOBPEKACHUS, HO U peabMINTalUIo0
TIALIEHTOB, B 1IEJIOM, [10CJIE OIY4YCHHOH TPaBMBL.

Cpennuii CpoK HAOMIOICHUH B KIMHMYCCKHUX TPYIINax cOCTa-
Buia 45,7+17,5 mec. (¢ 6 mec. 1o 10 ser) nocne TpaBmbl. Kon-
TPOJIbHBIE 00CIIeI0BaHNUS Y OOJIBHBIX IPYIIITBI CPABHEHHS [IPOBE-
JICHBI, B cpeqHeM, ciycts 61,1+£14,3 mec. (6-120 mec.), B rpymnme
UCCIIEJOBAaHUS C MOMEHTa ornepauuu — cuycta 32,4+12,9 mec.
(6-58 Mec.), 9TO COOTBETCTBYET CPOKaM JUIs IOCTOBEPHOM OLICH-
KU MCXOJIOB JICUCHHUSI.

Ha 3aBepiuaromiem 3tane Ucciie0BaHUs IPOBEJIM CPaBHEHUE
HCXO/IOB PA3JIMYHBIX METO/IOB JICYCHHS ITOJATAPAHHBIX TOBPEXK-
JICHUH CTOMBI Y MOCTPAIaBLIMX TPYMIl CPAaBHEHUS U HCCIENO-
BaHMS 10 OTHAJNEHHBIM pe3yjbTaTaM, 4acTOTe JOMYLICHHBIX
OLINOOK, Pa3BUTHS OCJIOKHEHHM, AIUTEIBHOCTH HETPYHOCIIO-
cOOHOCTH M MHBAJIMIHOCTH BeieacTsre TpaBMbl 30C.

CpaBHUTENIBHBIM aHANIN3 OTAAIEHHBIX PE3YJIBTATOB JEUECHUS
OOJILHBIX B KIMHUYECKHUX TPYINIAx TPAJAULMOHHOTO JICUCHHS U
MaJIOMHBAa3UBHOIO CTa0MIbHO-()YHKIIMOHAIBHOTO OCTEOCHHTE-
3a IOKa3aJjl, YTO UMEeTCs pasHULA CPEeIHUX IOKa3aTenei B 3a-
BHUCHMOCTH OT JIOKQJIN3AIMK TIOBPEXKICHUH (Tabmuia 5).

KonuyectBo 6amioB, KOTOpOe MPEACTaBICHO B Tabm.5, mo
mkane AOFAS y nanueHToB rpymnmnbsl HCCIeOBaHUS C IEepesio-
MaMHU TapaHHOH U NMATOYHOH KocTeil stydre (p<0,05) ananorny-
HBIX 3HA4YCHUH B rpymnie cpaBHeHUs. J[0CTOBEpPHBIX OTIMYMN B
IpyHmax Mo KOJIMYECTBY OajUIOB IPU OLIEHKE MCXOIOB IOATA-
paHHBIX BBIBUXOB CTOIBI HEe Habmonanock (p>0,05).

Tabnuya 4. Pacnpedenenue cnocob6os neueHus nogpexcoenutl 3a0He20 omoena cmonbl

KiuHn4eckue rpynnsi
Crnoco0bl JeyeHust
cpaBHeHHUs HCCJIeIOBAHUS
T'uncoas moBs3zka 86 30
Pyunas peno3unust OTI0MKOB 146
3akpbITOE BIIPABIICHNE OATAPAHHBIX BEIBUXOB CTOIIBI 13
OTKpBITOE BIpaB/IEHHE OATAPAHHBIX BBIBUXOB CTOIIBI 3
Penozunus mo Westhues / Essex-Lopresti 93
KoMOMHHMPOBaHHBIH OCTEOCHHTE3 12 139
BHYTpHUKOCTHBII OCTEOCHHTE3 58 15
HaxocTHEIi ocTeoCHHTE3 81
UpecKOoCTHBIN OCTEOCHHTE3 101
[loaTapanuslit apTpozaes 17 5
Bcero 416 394
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Tabnuya 5. Hcxoowl neuenus nospedicoenuil 3a0He20 omoena Cmonvl 8 KIUHUYECKUX epynnax

KpuTepun oneHKH B KIMHUYECKHX Jlokaau3anus MoBpeRIeHUI
rpymnax (M+m) TapanHasi KOCTh MOATAPAHHBIH BHIBUX NATOUHAS KOCTh
Cpasrenus: AOFAS, 6asuist 75,948,6 91,1£1,8 79,9+7,8
FFI, 6amisl 14,9+3,7 8,1+1,9 26,9+4,1
Hccnenoanus: AOFAS, Gais 83,6+7,8 92,243,5 87,1+6,1
FFI, 6ambt 6,5+0,3 3,24+0,7 5,8+1,8

Tabnuya 6. Pezynomampl ieuerus: NOSPesicOeHUll 3a0He20 0Omoena Consl U UX NOCIeOCMEuil

Knannnyeckue rpynmnsl

Pe3ysbTaThl J1e4eHUs

cpaBHeHus (n=362)

uccjaeroBanus (n=321)

OTin4HBIC 50 (13,81%) 113 (35,2%)
Xoporue 104 (28,73%) 134 (41,74%)
Y 10BIIETBOpUTETBHEIE 142 (39,23%) 61 (19,1%)
[Tnoxne 66 (18,23%) 13 (4,05%)

[Ipy neueHun NOCIEACTBUNH NEPEIOMOB MATOYHOM KOCTH
JI0Ka3aHO TIPEUMYIIECTBO TNPHUMEHEHUS] MOAU(PUIIMPOBAHHON
HaMU METOAMKH KIMHOBHIHOH OCTEOTOMHU M KOPPUTHPYIO-
IIEro MOATAapaHHOTO apTPOAE3a, UTO MOATBEpXKIAaeTCs (yHK-
LUOHAIBHBIMUA ¥ PEHTTEHONIOTHYECKUMH HCCIIEIOBAaHUSIMU pe-
xoHCTpyKuuu 30C B caruTTaiabHOM miockocTH. CpeqHuil Cpok
HACTYIUIEHUsI CPAILICHHS B 30HE PE3EKLUH CyCTaBHBIX MOBEPX-
HOCTEH TapaHHO-MIATOYHOTO CyCTaBa Yy MAlMEHTOB IPYIIIBI UC-
cnenoBaHus coctaBua 85,9+2.4 nueit mpotus 105,8+3,9 nueit
B rpymnme cpaBHeHUs. COCTOSBIINIICA KOCTHBIM aHKMIIO3 CO3AI
OmaronpusTHeIE OMOMEXaHHMUYECKUE YCIOBHUS Ul XOABOBI, UTO
B IIeJI0M obOecrneunio noctoepHo syymmue (p < 0,05) dyHkm-
OHaJbHBIE pe3ynbraThl mo onenke AOFAS (79,5+5,7) 6amnos
u FFI (15,3£1,2) 6annoB B OTHaNEHHOM MOCICONEPALUOHHOM
MepUOAe, YeM B IPYIIIE CPAaBHEHUS, COOTBETCTBEHHO, 65,9+10,2
u 24,8+8,4 6aios.

B ntore, cymmupyst ornanéHnsle GyHKIIMOHATBHBIE PE3yIbTa-
ThI 1O 1mKase onieHku AOFAS B rpyrmimne uccienoBanus cpeJHuit
nokasarenb i Bcex moBpekaeHuit 30C cocraBun 88,7+5,2
6amoB, o onpocuuky FFI — 6,8+3,4 (p < 0,05), uto cooTBeT-
CTBYET «XOpomeMy» (QyHKIIMOHAILHOMY PE3YIIbTaTy.

B xnuHMuecKoil rpynme cpaBHEHUS aHAJIOTHYHbIA (yHKINO-
HAJBHBIN pe3yasrar 11 Beex nospexaeHuii 30C ycryman B 1,2
pa3za nokaszaremnsMm mkaisl AOFAS, cocraBuB 73,1+11,2 Gamna,
mo FFI — 23,9+10,8 (p<0,05) u xapakTepu3oBajcsi KaK «ya0B-
JIETBOPUTEIIBHBIN.

Takum oOpazom, TsoxecTh noBpexaeHuil [1TC u onTumains-
Has MaJIONHBA3UBHAS TAKTHKA JICYEHHS 3HAYUTEIBHO BIUSIOT HA
OLIEHKY aHaTOMO-()YHKIIMOHAJIBHOTO PE3YIbTaTa B OTAAJIEHHbIC
cpoxu Habmoaenus. banabHast oljeHKa pe3ylbTaToB JIEUEHHUs 110
AOFAS u FFI xoppenupyeT ¢ aHaIu30M pacipeesieHus mamm-
€HTOB 110 pe3yabraram JeueHus noBpexaeHuil 30C, uto maér
BO3MOKHOCTH ONPEAETNTh B KIIMHUUECKUX TPYNHaX TEHACHIIUH
B MepepacIpeieieHuH Pe3yabTaToOB JICUEHHUs U TO3BOISIET YET-
KO TI0Ka3aTh Pa3HUIly B CPABHHBAEMBIX TPYIIAX MO KOJTUIECTBY
HEOIaronpHUATHBIX HCXOIOB.

B nenom, n3ydyeHHsle HaMu CpaBHUTEIbHBIE AHATOMO-(PYHK-
LHOHAIBHBIE PE3YNIbTAThI JIEUEHUS OONBHBIX C MOBPEXKACHUAMH
30C B o0eux rpymnmnax npeacTaBieHbl B Tabiuna 6.

AHanu3 pacrpezeneHus MalueHToB, NPeICTaBICHHbBIH B Ta-
Onmie 6 MO3BOJISIET NOAPOOHEE OLECHUTH KIMHUYECKUE TPYIIIIBI
C LIEJBI0 BBIABICHUS HanOonee 3(GEeKTUBHOTO MOAX0Aa U TaK-
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Tuky nevenns nospexaeanit 30C. Cpeaun 683 06caeq0BaHHBIX
MAalMEeHTOB B OTJANEHHOM IEPHOIE TOCIE TPABMbI IOJIOKH-
TenbHbIE (OTAWYHBIE U XOPOIINE) PE3yAbTaThl B IPyIIE HCCIIe-
noBaHus (247 manueHToB — 76,94%) MpeBBICUIN MPAKTHYECKH
B 2 pa3a aHAJOTMYHBIN TOKa3arenpb B rpymnne cpaBHeHus (154
nanueHTa — 42,54%). HeynosneTBopuTenbHbIE pe3ynbTaThl CO-
ctaBunu 4,05%, uto B 4,5 pa3a ycTynaeT MoKa3aTessiM IPyTIIbl
cpaBHenus (18,23%).

B mnccnenoBanum onpeseneHa Takke ponb M B3aHMOCBSI3b B
MPOTHO3UPOBAHUU HCXOJOB JICUEHHUs MOATAPAHHBIX TOBPEXK-
JIeHUi y OOJBHBIX B Bo3pacte a0 60 set u crapue. B wurore,
YCTaHOBJIEHA TpsIMasl KOPPENISIMOHHAS CBSI3b CPEIHEH CHIIBI
(r=0,510) Mex 1y BO3pacToM U HHIECKCOM KOMOPOUIHOCTH Y Ta-
IIEHTOB BCEX KIMHUIECKUX IPYIIII, YTO YKa3bIBAET HA BEICOKYIO
pacnpoCTpaHEHHOCTh COMYTCTBYIOLIEH MATOJIOIMU C YBEIHYE-
HHEM BO3pacTa U HETAaTUBHO BIUsET HA (DyHKIMOHAIIbHBIE pe-
3yJBTaTH JIeYeHUs OONBHBIX cTapiie 60 JIeT O BCeM KPUTEPUIM
mkan AOFAS (73,1414,9) u FFI1 (31,2+10,1) 6annos, uem y auig
1o 60 ser - 78,3+3,9 u 28,1+9,8 6an10B, COOTBETCTBEHHO.

Jlanee, B X01€ MCCIEIOBAHMS BBISBICHBI IPEANOCHUIKU (BOp-
MHPOBaHHs OIIHOOK, BCIEACTBUE KOTOPHIX PA3BUIINCH Pa3IHd-
HBIE BHUIbI OCIIO)KHEHHUH, U3yUeHa 4acTOTa MX BCTPEUAEMOCTH
B JIByX pPacCMaTpHBAaeMBIX KIMHHYECKUX rpymmax. Ilopsmok
BBIOOpA ONTUMATIBHON TAKTUKH JIEUYSHHUS TO3BOJIMII YUECTh Ha-
IUYMe ¥ UCKIIOYUTh MM B M3BECTHOH Mepe KOMIICHCHPOBAThH
BIIMsAHHE (DAKTOPOB, MPUBOASAIIMX K OCIOKHEHUSIM M Hapyllie-
HUIO QYHKIMH cTombl. Cpeny 00CcIe10BaHHbIX OONBHBIX B IPYII-
e CpaBHEHMSI OTMEYEHBI OCIOoXHEHUs (69,47%), KOITHMYECTBO
KOTOPBIX B CyMMe TPEB30LLIO0 B 6,4 pa3 YKUCIIO BOSHUKIINX OC-
JoKHEeHHH B rpyme uccieposanus (10,9%).

AHanu3 omub0OK ¥ OCI0KHEHUH, OTMEUCHHBIX B 00CHX IpyII-
Tax, MO3BOJIHI OMPEIEIUTh, YTO ATl KOHCEPBATUBHOTO JICUEHHS
XapaKTEePHbI HEOIArONPUATHBIE UCXO/BI, CBA3aHHBIE C HApyIIIe-
HHEM OHMOMEXAaHHKH CTOIBI BCJIEACTBUE HEBOCCTAHOBIEHHON
AQHATOMHHU TOBPEXACHHBIX KocTel, a ans ORIF cBoiicTBeHHBI
Pa3IMYHON CTENEHH BBIPAKEHHOCTU KOHTPAKTYPBI U OCITIOXKHE-
HUs MHQEKIHOHHOTO Xapakrepa. [Ipu cobmonennn Beex Tpedo-
BaHUH K TEXHOJOTUH KaK MOTPYHOTO, TaK M BHEILITHETO OCTEO-
CHHTE3a MPOLIEHT OIINOOK M OCIIOKHEHUH BO3MOKHO N30€XKaTh
WU CBECTH K MUHUMYMY.

Cpean KIMHUYECKHX TPYMII C MepeioMaMy TapaHHOH U Iisi-
TOYHOW KOCTEW YCTaHOBJEHA IpsiMasi KOPPESILIMOHHASI 3aBU-
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CHUMOCTb MEXIY HEINPaBUJIBHBIM CPAIllEHHEM OTJIOMKOB U CPO-
KaMU BPEMEHHOM HEeTPyZOCIOCOOHOCTH IPH KOHCEPBATHBHOM
neyenuu (r=0,612; p <0,05). [TonyueHHble JaHHbIE CBUCTENb-
CTBYIOT O TOM, YTO Kau€CTBO PENO3ULUU OTIOMKOB BIIUSET B
HOCJISYIOIIEM Ha CPOKH BPEMEHHOH HEeTPyHZOCIOCOOHOCTH, a
(yHKLIHOHATIBHBIE Pe3YJIBTATHI XY)KE YK B pAaHHHE CPOKH MOCIIe
JIeYeHHs] MIOATAPAHHBIX ITOBPEIKICHHUI, MOCKOIBbKY 00YyCIIOBIIe-
HbI 00JIEBBIM CHHIPOMOM. lIpu 3TOM cpeaHss NpOmOIIKUTEIIb-
HOCTb HETPYOCIIOCOOHOCTH Y OOJNBHBIX I'PYIIIBI HCCIIEIOBAHMS
(128,3+10,1) 6buta Mensbiie B 1,4 pa3a, yeM B IpyIIe cpaBHe-
HUsI, COOTBETCTBEHHO, 181,5+9.4 nneii.

AHanu3upys pe3yiabTaThl KIMHUYECKUX MCCICA0BaHUM,
CTAQHOBUTCSI OYEBUAHBIM, 4TO PPEKTHUBHOCTH MPUMEHEHHS
TPaJMIHOHHBIX U MaJOWHBAa3HUBHBIX METOJOB IPU JICUCHUH
nanueHToB ¢ nospexaeHusIMu 30C BecbMa pa3aMyHa: 4acTo-
Ta BBIXO/Ia HA WHBAIUIHOCTD MTOCTPAAABIINX B KIMHUYECKOIT
rpynne cpaBHeHus cocrasuia 8,61% HabmoneHui, 4To npe-
BbIIIACT B 2,9 pa3 aHAJOTMYHBIN TOKa3arelb B I'PYIIE HC-
cnenoBanus (2,92%).

Ha ocHoBanuu ananusa pe3ynbTaTOB JICUCHUS MALIUEHTOB
00euX KIMHUYECKUX TPYIMI C MOATAPAHHBIMH MOBPEXKICHH-
MU B OTJAJICHHOM IEPUOJE JOKa3aHO NMPEUMYILIECTBO MPU-
MEHEHHS NPEAJIOKCHHOW HaMH 3aKpbITOM MaJOMHBA3UBHOU
TEXHOJOTUU U KOPPUTHPYIOILEro IMOATapaHHOIO apTpojesa
HOATBEPKACHO KINHHKO-PEHTICHOJIIOTHYECKUMU U OHOMe-
XaHUYECKUMH HccienoBaHusMuU. [lanbpHeilee ycoBeplueH-
CTBOBAaHHUE U BHEIPECHHE MAJOMHBA3UBHON TEXHUKH JICUCHUS
¥ OCHOBHBIX IMPHUHLUIIOB OPTaHU3AlMHM OKAa3aHMS IOMOLIH
60bHBIM ¢ TpaBMoii 30C 1M03BOJIUT ONTUMHU3UPOBATS Jieueo-
HO-JJMarHOCTUYECKUH IpoLecc U JOCTHYb 3HAYUMOTO Jeueod-
HOTO U COIMAIBHOTO 3 dekTa.

BriBoabl. KinnHuKo-cTaTUCTUYECKUI aHAIN3 MTO3BOJIMI BbI-
SBUTH COLUAIIBHYIO CTPYKTYpYy HocTpazaBmux oT TpasM 30C,
HPOXOSIIMX CTallMOHAPHOE JICUCHHE, PEe3ybTaThl KOTOPOIo
HPUHIMITNAIBHO OTJIMYAIOTCS U 3aBHCST OT ONTHMAJIBHOTO BbI-
6opa seueOHOI TakTUKH. [ToydeHbl JOCTOBEPHBIC pa3Inyus B
nokasaressax 3pPEKTUBHOCTH MPUMCHSIEMbBIX METOIMK.

BHenpenune B NpakTHUKy MajJOMHBAa3MBHBIX METOIHUK JICUCHUSI
SIBIISICTCSl KIIMHUYECKH Oosee 3()(EeKTHBHBIM M O€30IacHBIM B
CPaBHEHMHU C HCIIOIb30BAaHUEM TPAJUIMOHHBIX METOHOB (KOH-
cepBaruBHoe Jiedenne U ORIF), mockonbky criocoGcTByeT co-
KpallleHHI0 CPOKOB BPEMEHHOI HerpymocnocobHoctn B 1,4
pasa, yBennyenuto nokaszareneii mo AOFAS u FFI—B 1,2 pazan
YIIYUIICHUIO aHATOMO-(YHKLIHOHAIBHBIX PE3yJIbTaTOB MPAKTH-
YECKH B 2 pa3a 3a CU€T NPeIOTBPAILCHUS PAa3BUTHSI OCIOMKHEHUN
B 0,4 pasa, 4TO, B CBOIO OY€pe/ib, IO3BOIAET CHU3UTH YaCTOTY
HEYIOBJICTBOPUTEIIbHBIX PE3yJIbTaTOB JedeHus B 4,5 pa3 u UH-
BaJIMJIHOCTD — B 2,9 pas.

B mupogoii muteparype, cortacHo pekomeraanusam AO/ASIFE,
npu3HAETCS NPHOPUTET oreparuBHoro Metona jedeHus (ORIF)
HOCTpaJaBIInX ¢ TpaBMoii B obnactu 30C, KOTOPBI HMeeT psiJt
TUIMYHBIX I[POTUBONOKA3aHUI, OOYCIOBICHHBIX BO3PACcTOM,
COMYTCTBYIOIICH MATOJIOTUEN U COCTOSIHUEM MECTHBIX TKaHEH.
AnsrepHatuBoit ORIF sBnsAI0TCS METOAUKHN 3aKPBITOTO MAJIOMH-
Ba3MBHOIO0 OCTEOCHHTE3a TAPAHHOM M ISITOYHOW KOCTEH, KOTO-
pble MOTYT OBITh BBIIIOJIHEHBI Y JIUI] PA3HBIX BO3PACTHBIX TPYII
C BBICOKMM KOMOPOWIHBIM (DOHOM, TTOCKOJIBKY HMO3BOJISIIOT OI-
TUMH3UPOBATh WHIUBUIYaIbHBIH TTOIXO.
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SUMMARY

CLINICAL AND STATISTICAL ANALYSIS OF POSTE-
RIOR FOOT INJURIES

Bodnya A., Butenko L., Hruzevskyi A.
Odessa National Medical University, Ukraine

A clinical and statistical study of the frequency, structure and
circumstances of posterior foot injury was carried out in 1047
patients admitted to the clinic in the period from 2007 to 2020.
Age and gender groups have been identified, in which most
often injuries leading to hospitalization occurred as a result of
a fall with low kinetic energy at home or on the street, due to
negligence, illegal actions and road accidents. The majority of
patients were hospitalized urgently after injury, among which
fractures of the calcaneus prevailed (84.82%). Two clinical
groups were analyzed for the chosen treatment tactics. In the
first group (comparison), depending on the severity of the in-
juries, conservative treatment was performed in 189 patients,
operative (open reposition and internal fixation) — in 156. In the
second group (studies), a closed reposition by Westhues / Essex-
Lopresti and transosseous osteosynthesis according to the tactics
developed by us were performed in 316 cases. Rammed arthrod-
esis was performed in both groups in 22 patients. The analysis
of the functional results of conservative treatment according to
AOFAS (88.7+5.2) and FFI (6.8+3.4) showed the advantages of
closed methods and their effectiveness by 1.2 times compared
with conservative treatment and internal osteosynthesis, respec-
tively, 73.1£11.2 and 23.9+10.8 points.

Keywords: medical and social analysis, inpatient assistance,
talus and calcaneal bones, subtalar dislocation of the foot.

PE3IOME

KJIMHUKO-CTATUCTHYECKHI AHAJIM3 TPABM
3AJHETI'O OTAEJIA CTOIIBI

bonus A.WU., bByrenko JL.JIL., I'py3eBckuii A.A.
Ooeccruil HAYUOHATbHBILL MEOUYUHCKUL YHUSepcumem, Yxpauna

IIpoBeneHO KIMHHUKO-CTATHCTUYECKOE H3ydEHHE YacCTOTHI,
CTPYKTYPBI U OOCTOSITENECTB TPABMBI 33{HETO OT/eNIa CTOMBI y
1047 nauneHTOB, MOCTYNMBIIMX B KIMHHUKY B iepuoz ¢ 2007 mo
2020 rr. YcTaHOBIICHBI BO3PACTHO-TIONIOBBIE TPYIITIBI, Y KOTOPBIX
TPaBMBI, TIPUBOAAIMINE K TOCIHUTANM3ANNY, Yalle BO3HUKIH B
pe3ynbraTe najieHust ¢ HU3KOH KHHETHYECKOW SHEPTHel B OBITY
WM Ha YIIUIE BCIEACTBHE HEOCTOPOKHOCTH, TIPOTUBOIPABHBIX
JNENCTBUIA M JTOPONKHO-TPAHCIOPTHBIX MpOHUCIIECTBUN. boib-
MIMHCTBO MAIIEHTOB TOCTHTAIM3UPOBAHBI B CPOYHOM TIOPSIIKE
ToCiIe TPaBMBI, cpean HUX npeodmamamn (84,82%) mepemoMsr
MITOYHON KOCTHU. J[Be KIIMHMUECKHE TPYTITHI MPOAHATN3UPOBa-
HBI HA TIPEIMET BEIOPAHHOM TAKTUKH JieueHHs. B mepBoii rpymme
CPaBHEHMS B 3aBUCHMOCTH OT TSDKECTH MOBPEXKICHHH BBITIOI-
HEHO KOHCEpBaTUBHOE JieyeHne y 189 manmenTos, onepaTuBHOE
(OTKpBITAst PENO3UIMS U BHYTpeHHA Qukcamus) —y 156. Bo
BTOPO¥i TPyTIIe HCCISAOBAHNS IPOBEACHA 3aKPBITAsT PETIO3HITHS
mo Westhues/Essex-Lopresti 1 4pecKOCTHBI OCTEOCHHTE3 I10
pa3paboTaHHOl aBTOpaMu TakTHKe B 316 ciydasx. [lonrapan-
HBII apTpo/ie3 BHIIOIHEH B 00CHX rpymnmax 22 manueHTam.

© GMN

BHeszeHMe B HpaKTI/IKy MaJIOMHBA3UBHbBIX MCETOOAUK JIC-
YCHHS SIBISCTCSA KIMHUYECKH Oosiee 3PPEeKTUBHBIM U 0e3-
OIIaCHBIM B CpaBHCHUHU C HCIIOJIB30BaAHUEM TPaJAULIMOHHBIX
MeTonoB (koHcepBaruBHoe JedeHue u ORIF), nockonbky
CHOCOOCTBYET COKPAILICHHIO CPOKOB BPEMEHHOW HETpy-
nocrnocobHoctu B 1,4 pasza, yBeJIMYECHHUIO IOKaszarelied Mo
OTNPOCHUKY AMEPHKAHCKOTO OOIIECTBA OPTOMEIUU CTOIbI
rOJICHOCTOITHOTO cycTaBa (88,7+5,2) U ¢ moMOLIbI0 HHAEKCA
¢ynkuuu cromsl (6,8+3,4) — B 1,2 pa3a u ynyduIeHHIO aHa-
TOMO-()YHKIIMOHAJIBHBIX PE3yJIbTaTOB MPAKTHYECKH B 2 pasa
3a CuéT MpeJOTBpALICHHUS Pa3BUTHS OCJIOXKHEHUH B 6,4 pa3a,
4TO, B CBOIO O4Yepe/b, MMO3BOJSIET CHU3UTH YAaCTOTY HEYJOB-
JICTBOPUTEJIBHBIX pe3yﬂbTaTOB JICUCHUA B 4,5 pasa U MHBaA-
JIMTHOCTB — B 2,9 pas.
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POJIb SMBOJIM3AIIAA MATOYHBIX APTEPUI
B OPTAHOCOXPAHAIOIEM JIEYUEHUN ATJEHOMHO3A (OB30P)

'Baxtusipos K.P., 26o6pos B.1O., 2JIy6uun .M., 2BoJikosa I1.A.

I@IAOY BO Ilepsviti MTMY um. U.M. Ceuenosa Munzopasa Poccuu (Ceuenosckuil Ynusepcumem),
’Knunuka «Eepoonxoy, Mocksa, Poccust

AleHOMHO03 - 10OpOKaueCTBEHHOE THHEKOJIOrHnyeckoe 3a00-
JICBaHUE, XapaKTepU3YIOLIeecs HAIMYUEeM HSHIOMETPHAIBbHBIX
JKeJe3 U CTPOMBI B MHOMETPHH, MPUBOSIIEE K THUIEPIUIa3uu
U TUNEpTPOdUH MPUIIETraoMX MIaakuX Mei [6]. [Tatorenes
a7ICHOMHO03a U MEXaHU3MBI, C IIOMOIIbIO KOTOPBIX aJ€HOMHOTH-
YECKHE OYark BbI3bIBAIOT KIMHUYECKHE CUMIITOMBI, 110 Ceif IeHb
He wu3ydeHbl. CoOBpeMEHHbIE [aHHblE TI'MCTONAaTOJIOTMYECKUX
HaOJIIOICHUI U HEeJaBHUX MOJICKYJISIPHO-T€HETHYECKUX HCClle-
JIOBaHMH BBIIBWIIM, YTO aJC€HOMHO3 BO3HUKAeT B pe3ysbTare
MHBAarMHalMU 0a3aJIbHOTO CJIOS SHAOMETPHUS B NPHJIETAIOIIUHI
MHOMETPHUI, 3TO COOTBETCTBYET TOUKE 3PEHUS, MPEUI0KEHHON
Cullen noutn cronerue Haszax [30]. AnbTepHaTHBHAs TEOPHS
HaToreHe3a yKa3bIBaeT, YTO aJleHOMUO3 SBJIAIOTCS PE3y/IbTaTOM
MeTarula3ud SMOPUOHATIBHBIX ITUTFOPUIIOTEHTHBIX KIETOK HIIH
penuddepeHIMPOBKH B3POCIIBIX CTBOJOBBIX KIETOK [79].

PacripocTpaHeHHOCTh aJICHOMHO3a IIUPOKO BapbUpyeT B 3a-
BUCUMOCTH OT KpPHUTEpHUEB IIOCTAHOBKM [MAarHO3a M MeEToja
CTAaTHCTUYECKOTO y4eTa U cocTaBisieT oT 5 10 70%. HenaBuue
UCCJICIOBAaHUS BBISIBUIM PAcIpOCTPAHEHHOCTh aJ€HOMHO3a Yy
30% sxeHmmH B Bo3pacte oT 18 no 30 net [56,68]. AneHomu-
03 IMarHOCTHPOBaH y 22% OeCIUIOJHBIX JKEHIIMH B BO3pacTe
110 40 1eT, KOTOPBIM MPOBOAMTCS JICUYSHHE MPU MTOMOILHU BCIIO-
MOraTelIbHbIX PenponyKTuBHbIX TexHonoruit (BPT) [59]. Mo
pa3BUTHSA JIyuyeBOM AMArHOCTHKHM OUArHO3 3aBUCEN OT T'MCTO-
[aTOJIOTMYECKOT0 MCCIIC0BAHUS 00pasiia, Jalle Mody4eHHOIo
B pe3y/ibTaTe TMCTEPIKTOMMHU. YCOBEPIIEHCTBOBAHUS B METO-
JlaX BHU3yaJM3alUM, TAKUX KaK YIbTPa3ByKOBOE HCCIEIOBaHUE
(Y3U) u marauTHO-pe3oHancHas Tomorpadust (MPT) mpusesnu
K 3HAYUTENIbHBIM JOCTHKECHUAM B 3TOH obnacTtu. bnaronaps no-
BBILICHUIO TOYHOCTH JIy4eBOI ANAarHOCTUKH aJICHOMHO3 MOXKET
ObITh OOHApYKEH TaK)KE Yy OTHOCHTEIBHO BBICOKOW 101 Oec-
CUMMTOMHBIX XKESHIIUH [26,74].

CoBpeMEHHbIC BapUAHTHI JICUCHHUS CUMIITOMHOTO aJ1€HOMHO-
3a BKJIFOYAIOT MEIMKaMEHTO3HOE JICUeHNEe U MUHUMaJIbHO HHBA-
3MBHBIC METO/IbI, B TOM YHCJIC YMOOTH3ALHIO MATOUHBIX apTEPHid
(OMA) [61]. Ha ceromusimHuid 1eHb THCTEPIKTOMUS OCTAETCS
pacnpoCTpaHEeHHBIM paJuKaJIbHBIM METOIOM JeueHus. Yacrora
BBITIOJIHEHUS] TUCTEPIKTOMMH CBS3aHA C IMO3HEH IUarHOCTHKOM
asileHoMHo03a, T dy3HOH MPUPOIO 3a00IeBaHuUs U HEI0CTATOU-
HBIM KOJIMYECTBOM PAaHIOMH3MPOBAHHBIX HCCIIEI0BAaHUH, HEOOXO-
JMBIX JUTSl CTAaHAAPTH3ALNK TBTePHATHBHBIX METO/IOB JICUCHUSI
[71]. DMA BriepBebie ommcana B 1995 romy J. Ravina ¢ coasr. [62],
a 3areM npu3HaHa 3P (HEKTUBHBIM METOIOM JICUCHHSI TAIIHCHTOB C
CUMNOTOMHOM Muomoit Matku [18]. B HacTosee Bpems OMA u3-
ydaeTcst Kak MaJIOMHBa3HBHBIHN CrIoco0 jieueHnst aieHomuo3a [20].
B naHHO# cTaThe 0000IIEHBI COBPEMEHHBIC TCHICHIMH B JICUCHUN
aJICHOMMO3a C aKLIEHTOM Ha PacTyILyIo poib DMA.

Dmuonoeus u namoeenes. TouHas 3THONOTHS U NAaTOPU3NO-
JIOTHs, MPHUBOIAIINE K Pa3BUTHIO aJ€HOMHO3a, OCTAIOTCS He-
onpeaeneHHbIMU. Pa3paboTaHo HECKOIBKO TEOPHiA, B TOM YHCiIe
TpaBMaTH4eckasi, MMMYHOJIOTHYECKas, TOPMOHAJIbHAs, MeETa-
TIacTUYECKast U Teopusi CTBOJIOBBIX KieTok [30]. TpaBmarnye-
CKHE U UMMYHOJIOTHYECKHE TEOPUH MPEI0IaraloT HapylIeHue
B3aMMOJICICTBHSL SHIOMETPUSI U MHUOMETPHs C HHBardMHauueu
HOPMAaJILHO PACTOJIOKEHHBIX KJIETOK dHAOMETpHs [6] B TO Bpe-
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Ms KaK rOpMOHaJibHasA, MEeTarJiaCTU4eCKas U TCOpus CTBOJIOBBIX
KJICTOK OCHOBaHbI HA UBMEHCHHOM ITOBEACHUHN JUCIIIIa3UPOBAH-
HBIX KJETOK [47]. CunTaeTcs, 4To 3TH MEXaHU3MBI, B COUETAHUH
¢ (axTopamu pUCKa, TAKUMH KaK BO3DACT, APHUTET, ONEPaTHB-
HbIe BMEIIATeIbCTBA HAa MaTKe, KypeHHe, SKTomnueckas Oepe-
MEHHOCTb, INMPHUEM AHTHUACHPECCAHTOB U TEpaAIUsi TaMOKCI/I(be—
HOM CHOCOOCTBYIOT pa3BUTHUIO azeHomuo3a [71]. HesaBucumo
OT ITHOJIOTHH, THCTONATOJIOTHUECKHE 0COOCHHOCTH OCTAIOTCS
HEM3MEHHBIMU U OKOHYATETbHBIH JAVar"Ho3 yCTaHaBJIUBACTCS 110
HAJIMYUIO DKTONMUYECKUX, HEOMMYXOJIEBLIX JKEJIE3 SHAOMETPHUA U
CTPOMBI, OKPY)KCHHOI TUIEepTPOYUUSCKUM U TUIepIUIacTHUe-
CKUM MHUOMETpHUeM [6].

Jluaenocmuka. ANEeHOMHO3 OCTAeTCsl HEOIHO3HAYHBIM JHa-
THO30M B KJIIMHMYECKOHM mpakTuke. [[MarHo3 MoxeT ObITh IO-
CTaBJICH HEOOOCHOBAHHO WJIM, HA0OOPOT, U3JIUIITHE OTCPOUCHO,
YTO CBSI3aHO C OTCYTCTBUEM CHEUH(DUUSCKHX CUMITOMOB [34].
KinHnueckasi kKapTUHa aJeHOMHO03a Pa3HOOOpa3Ha: MeHoppa-
rusi, JTMCMEHOPEs, XPOHUYECKas Ta30oBas 60.]'[]), JAUCTIapEyHUs U
cyodeprunbHOCTh [29,68]. Ha ceroqusiiHuii AeHb MPOBOAUTCS
U3yueHHe TKaHEBBIX OMOMapKepOB, KOTOPbIE B OyayIieM BOWIYT
B QJIFOPUTM JMArHOCTUKH azeHomuo3a [60].

Ponv Y3U u MPT ¢ ouaenocmuxe adenomuosza. C pa3BUTHEM
meton0B Y3M u MPT paspaboTanbl KpUTEpUH AMAarHOCTUKH,
ONpEACICHUA Fﬂy6I/IHbI HWHBAa3nHu aICHOMHO3a B MI/IOMeTpI/lﬁ u
MOHMTOpUHTa oTBeTa Ha JieueHue [10,3]. TpancBarmHambHOE
V3U npeacrasiseT codoii SIKOHOMUUECKH 3 PEKTUBHBII METOJT
NEPBUYHOI0 CKpMHUHIAa aICHOMHO3a U upyroﬁ TMHCKOJIOTUYE-
CKOH IaToJI0TUu. YIBTPa3ByKOBBIE IPU3HAKHU aJICHOMHO3a MOX-
HO pa3AC/iuTh Ha NPAMBIE UM KOCBEHHBIC. npfleIe TMpU3HAaKU
00yCJIOBJICHBI HAJTMYMEM TKAHH JHAOMETPHS B MHUOMETpPHH, a
KOCBEHHBIE - TUIIepTpodHpOBaHHBIM MuoMeTpueM [7]. [naruo-
cTuyeckas TouHoCTh Y3U mpu aleHOMHO3€ YCTaHOBIIEHA B Psifie
MeTaaHanu30B [5,16]: mpeamonaraeMasi o0Ias 4yBCTBHTEIb-
HocTh Y3U mpu IuarHocTHKe aJeHOMHO3a BapbUpyeT B AHa-
na3oHe ot 72 10 82%, obmiast crenupuuHOCTH - 0T 81 10 85%.

MPT sBnsercs METOAOM AETadbHOM BHU3yallM3allud U BTO-
poil nMHUEH AumarHoCTHUKH anaeHomuosa. [lomobHo Y3U, mis
OIMMCaHMsI aICHOMHO3a HCIIOJIB3YIOTCS IMPSMbIE U KOCBEHHBIE
npusHaku [10]. B HecKoNbKUX MPOCHEKTHUBHBIX HCCIEI0Ba-
HUSIX OIEHMBAJIach JUarHocthueckas TouHocTh MPT mpu
agerHomuo3se [9,63]. OTu ucciaeroBaHUA NPOAEMOHCTPUPOBA-
JM 4yBCTBHTEIBHOCTh MeTona oT 70 mo 93% u cnenuduy-
HOCTb - oT 86 10 93%. HecMoTpst Ha MEHbBIITY10 3aBUCUMOCTh
ot onepatopa, MPT TpeOyeT GobIIero onpiTa CYUTHIBAHUS U
ONTUMHU3AIIUU TEXHUKHU BU3YyaJIU3alUN JUIST JOCTUKCHUSA 00-
Jiee BBICOKOH TOYHOCTH AuarHocTuku [10]. OgHUM U3 OCHOB-
HBIX JUArHOCTUYCCKUX MP—napameTpOB ABJIIACTCA TOJIIUHA
nepexofaHoit 30Hbl Muomerpus. Auddys3Hoe mnu ouarosoe
HEpaBHOMEPHOE YTOJIIEHHE NepexXoJHON 30HbI Ooee 12 MM
M03BOJIIET YCTAHOBUTH JHArHo3 ageHoMuosa [27]. Oto Hau-
OoJiee MPUHATHIN MTOKa3aTeNb, 001aaI0NIUH TOYHOCTHIO 85%
u crnenuduuHocTeio 96%. Oxnnako auddysHoe yronmeHue
HNepexXoAHOil 30HBI clenyeT TuiarenbHo auddepeHunponars
C CbI/I3I/IO.]'IOFI/IquKI/IMPI U3MCHEHUSAMHU, ITOCKOJIBKY TOJIIIHMHA
MOJIBEPIKEHA IIMKINYECKUM U3MeHeHusaM [37].
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Aoenomuosz u gepmunvnocms. B nuteparype OTCYTCTBYeT
€MHOE MHEHHE OTHOCUTEIbHO B3aMMOCBSI3M MEXIY a/eHO-
MHO30M U OecrutomueM. OOpaTiMCst K TaHHBIM, MOCBSAIICHHBIM
a¢dexruBHOCTH porpamm BPT cpenu marmeHToK ¢ aIcHOMUO-
30M [76]. B cOOTBETCTBUY C BBIBOJIOM aBTOPOB, aJICHOMHO3 OKa-
3bpIBACT HETaTUBHOE BIUsiHKE Ha ucxoabl BPT, uto Bepakaercs
B CHW)KCHUH YaCTOTHI KIIMHUYECKOH OEpEMEHHOCTH U yBelnye-
HHUU PHUCKa e TpephIBaHMs. AHAIOIHYHbIE BBIBOIBI 00 OTpHIA-
TEJIbHOM BIIMSIHUM aJICHOMMO3a Ha PENpOyKTHBHbBIC HCXOIbI
MOJTy4€HBbI B Pe3y/bTaTe CUCTEMHOI0 0030pa U MeTaaHaau3a OT
2020 roga [51]. Hannuune aneHoMH03a Takke KOPpEIUPYeT ¢ Mo-
BBIIICHHBIM PUCKOM MPEIKIAMIICHH, PEKAECBPEMEHHBIX POIOB,
ONEPAaTUBHOTO POAOPA3PELICHNs IyTeM KecapeBa Ce4eHHUsl, He-
MPaBUJIBHOTO PAa3BUTHS ILI0Ja, NOCIEPOLOBOTO KPOBOTEUECHUSI.
O1eHKa BIUSHUA aICHOMHO03a HA PEIPOAYKTUBHBIE PE3YJIbTaThI
ot 2021 roaa mokasajia CHU)KCHHE IIIAHCOB HACTYIUICHHUs Oepe-
MeHHOCTH Ha 43% U TpexKpaTHOE yBEIMYEHHE PHCKA BBIKHU-
JbIIIA Y SKEHIIUH C aJICHOMHO30M B CPAaBHEHUH C KOHTPOJILHON
rpynmoif [11].

Jleuenue aoernomuosa. Ilpu mIaHUPOBAHUHU JIEUEHHS aJICHO-
MHO03a HEOOXOANMO yUHUTBIBATH BO3PACT JKCHIIUHBI, PEIIPOLYK-
TUBHBIN CTaTyC W KIMHUYECKHUE CUMIITOMBI. Bwiiensior 3 Ha-
IpaBJICHN JICUCHUS: MEMKaMEHTO3Has Tepalius, onepaTuBHOE
JICYCHUsT U TIpeooneHue decrutoaus [75]. B HacTosiee Bpems
OTCYTCTBYET CTAHJIAapPTH3UPOBAHHbIN aJITOPUTM TEPaIluK aaeHO-
MH03a. [ MCTepIKTOMHS 0CTACTCsI €ANHCTBEHHBIM PaIHKaIbHBIM
criocoboM JeueHus. Pacmpoctpanenune metomoB BPT, Gomee
HO3/HMH BO3pAcT peajn3aliii PEernpoAyKTUBHOW (QYHKIHH H
YacThIi OTKA3 MAllMEHTOK OT OPraH-yHOCSIIEH Onepay CTaau
OTIPEICISIONIMMH JJIsl Pa3BUTHsI KOHCEPBATUBHOTO XHPypruye-
CKOTO U MHTEPBEHIIMOHHOTO JICYEHHUS aJICHOMHUO3a.

Meoukamenmosnas mepanus adenomuosa. JlekapcTBeHHasI
Tepanus aJIeHOMUO3a SABJISIeTCs NepBON JIMHUeH Jieuenus. [pu-
MEHSAIOT HecTepouaHble mnpoTuBoBocnanurensHele (HIIBC)
U TOPMOHAJbHBIE MpenapaTbl: KOMOMHUPOBAHHBIE OpaJIbHbIC
xoHTpauenTusbl (KOK), aroHucCTel TOHaZOTPOIIUH-PUIM3UHT
ropmona (al'uPI"), mporecrarensl. bosbinas yacTh MeTUKaMeH-
TOB IIMPOKO HCMONB3YyIOTCs mpu aneHomuose off-label [57].
Mner u3ydeHHe CeNeKTHBHBIX MOAYJIATOPBI PEIEHNTOPOB IPO-
recTepoHa, MHIMOUTOPOB apoMarasbl, BaJIbIPOEBOW KHCIOTHI,
AQHTUTPOMOOLIUTAPHONW Tepanuyd U AHTarOHUCTOB TOHAAOTPO-
INUH-PWIN3HHT TopMOHa [75,8]. MenukaMeHTO3Has Tepamus
JIEMOHCTPUPYET Bce OonbInyio 3GGEeKTHBHOCTD Y MAlUeHTOB,
KOTOPBIM TpeOyeTcsi KOHTPOJIb CUMITOMOB WM JieueHHe Oec-
wioaus. Hexotopsle aBTOpBI paccMaTpUBAIOT IIPOTECTareHbl B
Ka4eCTBe MePBOM JIMHUU MEIMKAMEHTO3HOTO JICUSHUs], [TTABHBIM
00pa3oM BHYTPUMATOYHYIO CHCTEMY, COZIEPIKAIIYIO JIEBOHOPIe-
cTpen. DTOT TepaneBTHYeCKuil MeToq Y(G(EeKTUBEH B acreKkTe
YMEHBIICHNS! CHMIITOMOB U JIOCTOBEPHO CBSI3aH C YIy4lICHHEM
kauectBa xu3Hu; al HPI" paccmarpuBatoTcs B kauecTBe BTOpOi
JIMHUM 711 alHEeHTOB C CUMIITOMaMH, pe)pakTepHbIMU K TPH-
MEHEHHUIO TeCTareHOB, OJHAKO WX NPHUMEHEHHE OIPaHMYCHO
no6ounsiMu ddexramu [67]. KOK taroke MoryT ObITh 3 dex-
THUBHBI B O'PAHMYEHHH CUMIITOMOB, CBS3aHHBIX C aJICHOMHO30M,
0co0eHHO MpH nocTosiHHOM npuMeHeHun [53]. [Ipennonarae-
MBIM PE3YyJIbTaTOM JICYEHUS CHUMITOMATHYECKOrO aJeHOMHO3a
ABJISIETCS 00JIeTYeHNe CUMIITOMOB, MOAep)KaHUE WK yIydlle-
HHe (QepTUIFHOCTH NMPU MUHUMHU3ALUH MOOOYHBIX (P(EKTOB.
D ekt TekapCTBEHHON Teparuy JOCTHraeTcs HapyIIeHHeM
MyTeH, BeAyIIHUX K BOCIIANIEHHIO, HEHPOaHTHOTeHe3y U Hapyllle-
Huto anonto3a [75]. Tem He MeHee, MHOTHE HEJOCTATKU MEIH-
KaMEHTO3HOW Tepaluu BCE €Ile HYXKJIAITCS B YCTPaHEHUH, K
HUM OTHOCST: BPEMEHHOE O00JerdyeHue CHUMITOMOB, Pa3BUTHE
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MEHOIay3aJIbHOI CUMIITOMATHKH, HEPEry/sIpHbIe KPOBSIHUCTHIC
BBIZICJICHUS U3 TIOJIOBBIX MyTEH, HHOTIA CEPbE3HBIC TPOMOOIM-
0oJInYecKUe OCIIOKHEHUS.

Munumansno uneasuenoe u opaaHocoxpansaoujee Xupypeu-
yeckoe nedenue. KOHcepBaTHBHOE XHUPYprHYecKoe JieYeHHE
HAIpaBjIeHO Ha YCTPaHEHHE CHMIITOMOB aJ€HOMHO3a IyTeM
yAaJIeHHsI IaTOJIOTUUECKON TKAaH! C COXPAaHEHHEM HOPMaJIbHBIX
MBIIIL[ MaTKH. SKCLII/ISI/IOHHaﬂ AJACHOMUOMOKTOMHMS BKJIHOUACT
IIOJIHOE YIAJICHHE OYaroBbIX IOpPaXEHUH (aJAeHOMHOM), B TO
BpEMsI KAK MHOMETPIKTOMHUSI SIBJISIETCSI CIIOCOOOM OIIepPaTHBHOTO
nedenus: auddysnoro agenomnosa. Horng u coasr. [39] pasne-
JIA OKCHU3UOHHBIC KOHCEPBATUBHBIC METOIKU Ha JABa TUIlA: TUII
1 BKJIIOYAET MOJHOE YJIaJIeHHE ouyara MopaskeHus (aJeHOMHO-
M3KTOMUSL), TUII 2 - IUTOPEAYKTHUBHYIO XUPYPIHIO IIPH JICUEHUH
nuddy3Hoit aneHombl (MuoMeTpaKkToMHus). COrIacHO yKa3aHHO-
MY HCCJICAOBAHUIO, THUIT 1 mo3BossieT COXpaHATb LEIOCTHOCTb
CTEHKH MaTKH; B TO BPEMsI KaK IIPH THIIE 2 CyLIeCTBYeT OONbIIN
PHUCK pa3pbIBa MaTKu MpU OEPEMEHHOCTH. AJICHOMHOMAIKTOMHUSI
U IUTOPEAYKTUBHASA XUPYPrusl HAIIPABJICHBI HA yIaJeHUe mopa-
JKEHHOH TKaHU ¢ BOCCTAHOBJICHHEM OCTaBILCHCA TKAaHU MHOMeE-
Tpus [53]. AICHOMHOMAKTOMHUS SIBJISIETCS IPEIIIOYTUTEIbHBIM
METOJIOM B CJIy4asiX 04aroBoro 3aboseBaHus (aJlCHOMHOMBI) U
MOJKET OBITh UCIIOJIb30BaHa B HEKOTOPBIX citydasix Juddy3HOro
3a00IeBaHMsI.

MoauuuupoBanHasl JIamapoCKONUYecKas MeTOIMKa pe-
KOHCTPYKIMH CTEHKH Martku paspaborana Takeuchi u coasr.
[70]. MuOMETPIKTOMHIO MPEAIOYTUTEIHHO UCIIONIB30BaTh MPH
nedeHud AuQdy3HOro aJeHOMHO03a. DTOT METOJ 3aKII0YaeTCs
B YIAJCHUU KaK MOXXHO OOJIbILIEH 4acTH MaKpOCKOIIHYECKOIo
nopaxeHust. [Ipy HEBO3MOXKHOCTH YIAIUTh BCE MOPaXKEHHbIE
TKaHH ONEpaLysl CYUTAeTCs IMTOPEAyKTUBHON. B ciyuae ucce-
YeHHS OOJIBIIIOTO KOJIHYECTBA 340POBOI'0O MUOMETPUS, PE3YJIbTaT
MOJKET MPUBECTH K «QyHKIMOHAIbHOWY ructepakromun. Osada
C KOJJIETaMH pa3paboTall JIAmapOTOMHYIO METOIMKY JJIs Jieue-
HUS TsDKeT0# nuddy3Ho# popmbl 3a001eBaHNs, H3BECTHYIO KaK
“MeTof] TPOHHOrOo J0cKyTa”. OHAa COCTOUT U3 PAJUKAIBHOIO HC-
CEUCHHMS aJICHOMHO3a € MOCIEeIYIOIeH PEKOHCTPYKIHEH MaTKu
TPOMHBIM JOCKYTOM [52].

Ha ceromusiiiHuii IeHb HET €IUHOTO MHEHHUS O HAWUJIyYIleM
XHUpyprudeckoM Merozne. B cucremuom o63ope Grigoris u co-
aBT. [35] mokazarenu CHIKEHHsSI JUCMEHOPEH, KOHTPOJISI MEHOP-
paruu ¥ yCIemHoCcTH OepeMeHHOCTH BapbUPOBAJIN B Ipe/esax
82%, 50-69% u 47-61%, cOOTBETCTBEHHO, a B 0030pe Younes
U coaBT. [82] mokasanHo 75% oOierdyeHue CHUMITOMOB MPH
KpaTkocpouHoM HaoOmoneHnu. OCHOBHOM MpobiemMoii KoHcep-
BATUBHBIX XUPYPIrUYCCKHUX METOHOB SABJIACTCA BBICOKHI PHUCK
OCJIOKHEHHH, B YaCTHOCTH PUCK Pa3pbiBa MaTKH U OCJIOXKHEH-
HOI GepemeHHOCTH [53]. AKylIepcKue OCIOKHEHHs 4Yalle Ha-
Omronatorcst mpu [ Gy3HBIX TOPAKESHUSIX 1 O0Jee JUTNTEIEHOM
HaOIIOICHUN TalueHTOB. [IpUUMHON OCIIOKHEHHMI sIBIIsIETCS 00-
pasoBaHue ociablieHHON pyOLOBOil TKaHU u niepdopanuy B 3H-
JIOMETPHH, IPUBOJISLICH K MHBA3WU IUIAICHTHI [4].

KoHcepBaTHBHOE ONEpaTUBHOE JI€USHHUE SIBISIETCS (PAaKTOPOM
pHCKa pa3BHUTHs CIIAGYHOrO Iporecca, JedopManuy MaTKu.
[Ipu ruiaHMpOBaHUU POJOPA3PELICHUs NOCIe KOHCEPBAaTUBHOM
orepanuy IJIaHOBOE KECapeBO CEUCHHE MPEICTaBISICTCS JIyd-
UM BBIOOPOM C TOYKM 3peHHUs 0e3011acHOCTH nauueHra [35].
[Tpu3sHaHo, YTO Pa3pbIBBI MATKH 110 PyOIly MOTYT BO3HHKATh BO
BpeMsi OepeMEeHHOCTH Wi ponoB. llpenmornaraercsi, 4yTo IO-
clieyIomye pyOrpl Ha MaTke I0Cie OIepalii KecapeBo ceue-
HHUE MOI'YT CKPbLIBATh INIOTHBIC BTOPUYHBIC aICHOMUOTHICCKUE
ouaru. Takum 00pa3oM, OPraHOCOXPAHSIOIIEEe XUPYPTrUUSCKOe
JIeYCHHE IEMOHCTPHUPYET dPPEKTUBHOCTD B KYITHUPOBAHUH KU~

31



HUYECKUX CUMIITOMOB, B IIEPBYIO OYEPEb, IIPU KPATKOCPOYHOM
HaOJIIOICHUH, CO3JAET YCJIOBUS AJIS aKyLIEPCKUX OCJIOXKHEHUH
¥ TpeOyeT 0co0O0ro OmbITa OT OIEPUPYIOIIETo Bpaya.

Tucmepockonuueckas pesexkyus/abnayus. T'ncrepockonuye-
CKasi Pe3CKIMs ¥ abJISAIus - 3TO KOMOMHUPOBAHHBIN METOI Jie-
YCHUA, BKH}O‘{a}OLHI/Iﬁ pacceuCHue U KoaryJisiiuio KHCTO3HBIX
aJICHOMHOTHYECKHX MopaskeHu u kpunt [69]. ['mcrepockonu-
YCCKUE PE3CKIMU MOI'yT 6]>lTb BBIITIOJIHEHBI C HCIIOJIB30BAaHU-
€M HTTPUECBO-AJIOMUHHEBOIO TI'PAaHYIOMETPUYECKOro Jasepa
(YAG), pomr-ap0Oosia, TEPMHUYCCKOW OaNTIOHHOW abmsaimu,
KpUoaOIsiuy, aONsiuy  HUPKYJIUPYIOLIEH ropsiuei KHIKO-
CThI0, MUKPOBOJTHOBOM a0JISIIMH, OUITOSSIPHON PaIrodacTOTHON
abmsiuuu W Anekrpokoarynsuud [71]. JlaHHbI MeTOJ MOXKET
6blTl) MNPEAIOKEH MalUEHTaM, KOTOPbIE HE 3aMHTEPECOBAHBLI B
nocienyroeil 6epeMeHHOCTU. B peTpoCneKTHBHOM HcCiIeno-
BaHUU 816 JKEHILUH, MEPEHECIIUX TEPMUUECKYI0 WIH Paguo-
YACTOTHYIO aOJISIMIO SHIOMETPHS, HATUYKE aJCeHOMHO03a ObLIO
CBs3aHO C 1,5—KpaTHblM ITOBBIIIEHUEM pUCKaA HEYyAa4Hn JICUCHUS,
TpeOyIOIIero BBIIONIHEHUSI TUCTEPIKTOMHUU WM ITOBTOPHOIL
abmsiunu [25]. Gemer ¢ xomuteramu [31] oOHapyXHiIy, 4TO Ha-
JIMYUE NMOACINU3UCTBIX MUOM TAKXKEC YBCJIMUMBACT PUCK HEYIO0B-
JICTBOPEHHOCTH JICYCHUEM KaK C MOMOUIbIO POJMKOBBIX, TaK
U NETICBBIX PE3CKIIMOHHBIX a6J'lS[L(I/lOHHle TCXHUK. le/l 9TOM
YMEHBILICHUE AUCMEHOPEH U MEHOPparuu JOCTHTHYTO Ooiee
yeM y 81% u 50% maunueHToB, COOTBETCTBEHHO.

IIpu HeynoBnEeTBOPUTEIBHOM pE3yJbTaTe THCTEPOCKONUYE-
CKOI'0 JICYCHUA, ):[aJ'leeﬁLLlaﬂ Teparys BKJIIOYACT IMOBTOPHYIO
TUCTEPOCKOIMIO MM THUCTEPIKTOMHIO. B perpocrnexkTnBHOM
uccienoBanuu Pepas u coaBt. [55] 21% KeHUIMH, nepeHec-
mux abIsIKIo, MOTpeboBaIach MOCISAYIONIas THCTEPIKTOMHUSL.
Wortman u coast. [81] Takxe OLeHHIH 4acToTy u d(dexTus-
HOCTb IIOBTOPHOI I'MCTEPOCKOIIUIO IIOCIE IEPBOHAYAIbHON Hey-
Jadu. ITo ux JIAaHHBIM ITOBTOPHAasA rmCTEPOCKOINUA JaJia IMOJI0XKU-
TEJIbHBIC PE3yIbTaThl, TI03BOJINB U30€KATh TUCTEPIKTOMUH Y 44
(88,9%) u3 49 naumentok. KomOuHaus pe3ekunun dH10MeTpUs
U YCTaHOBKM BHYTPHUMATOYHOHM CIHpajM, COAEprKallel JieBo-
HOpPrecTped, SBISETCs BO3SMOKHOHM aJIbTepHATUBOM MMCTEPIKTO-
MHUH y JKEHIIMH, 3aBepIIMBLIINX JeTopoxaeHue [71]. Cnenyer
OTMECTUTH, YTO FJ'Iy6OKl/Ie OHAOMETPUAIBHBIC KEJIC3bI, KOTOPHIC
He OBbUIM pe3eLUpPOBaHbl, MOTYT COXPAHATHCS MOJ PyOLIOBOM
TKaHbIO UM BBI3bIBATh PELMIMBUPYIOILYIO JUCMEHOpPEr0. MeTon
TUCTEPOCKOIIMYECKOH a0y U Pe3eKIUH MPUMEHSETCs IPH
IIOBEPXHOCTHOM PACIOJIOKEHUH aJCHOMUOTHUYECKUX OYaros
Wi npu 1 Qy3HOM ITOBEPXHOCTHOM aJeHoMHOo3e. Makcu-
MaJibHas KJIIMHUYCCKas S(b(beKTI/IBHOCTl) JOCTUTaCTCA IpHU I0-
HOJHUTEIBHOM Ha3HAYE€HHU MHpOrecTareHoB. D(QEeKTHBHOCTH
Ipu JIMTECIBHOM HaGHlOZ[eHPIH U BJIMSTHUE HaA PEIIPOAYKTUBHBIC
UCXOAbI HE U3Yy4YCHBbI.

Dokycuposanuvill  YIbmpazeyk GblCOKOU UHMEHCUBHOCU
(HIFU). ®oxycupOBaHHbIH YIbTPa3ByK BBICOKOM HHTEHCHUB-
HoctH (HIFU) siBnseTcst MeTooM JIOKaIbHOTO BO3ACHCTBUS HA
AHOMAJIbHBIC TKaAHHU, OCHOBAH Ha HUCIIOJIb30BAHHUH WHTEHCUBHOM
yABTPa3ByKoBOM sHepruu. IIpomeccom HarpeBa M KaBUTaLUU
MOXKHO YIPaBJSITh U KOHTPOJIMPOBATh €ro0 BO3JICHCTBHE C I10-
mouibto MPT mn Y3U [13]. HIFU ucnone3yercst Ui ge4eHust
ageHomuosa ¢ 2008 roza [28]. C Tex nop B nuTeparype MosiBU-
JIICh MHOTOOOCIIAOIINE PE3YJIbTaThl B OTHOLICHUH O0JIeTYeHUSI
CHMIITOMOB C HEOOJIBIITUM KOJUYECTBOM OIMMCAHHBIX OCIIOKHE-
HUH. YcTounBbIil 2 deKT ¢ obaeryeHueM CUMIITOMOB CITYCTs
12 mecsaues nonyudeH y 88% u3 669 mnposieueHHBIX KEHILUH.
bezonacnocts HIFU onenena y 9988 skeHIMH, M3 KOTOPBIX
2549 xeHIuH uMenu ageHoMuos [12]. Oquako, HeIOCTATOK JIH-
Teparypsbl, B KOTOpPOi npoBoauTcs ananu3 npumenenus HIFU
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B CpaBHECHHHU C ):prFPIMI/l MaJIOMHBAa3SUBHbBIMH BapHaHTaMU JIC-
YEHHUS aAC€HOMUO3a U €r0 BBICOKAasA CTOMMOCTb OI'PAHUYMUBAIOT
€ro NpUMEHEHHUEC. CneyﬂeT OTMCTUTh MaHOl/l3y‘leHHoe BJIMSTHUC
HIFU Ha ¢epTHiabHOCT U CTPOTHE MOKA3aHUsI K BBIOJIHEHHIO
HpOLEYpBI: MopaxkeHus: pazmepoM He 6oiee 10 cm [13], oT-
CYTCTBHE CIIa€UHOTO Tpoliecca B MajioM Ta3y [14], macca tena
menee 100 kr [77]. OtcyTcTBUE yOSIUTEIBHBIX JAHHBIX O J0J-
rocpoyHoi 3(P(EKTUBHOCTU M BIMSHUM HA PENPOLYKTHBHBIH
MOTeHLMAJl He N03BOJII0T paccMarpusaTh HIFU kak kinuHuue-
cKk¥ AP HEKTUBHBIN METOJ.

Dmbonuzayuss mamounvix apmeputi (OIMA). DMA npuzHaHa
3G GEKTUBHBIM METOJIOM JICUCHHS MAIMCHTOB C CHMIITOMHOMN
muomont marku [22,40]. besomacHocth u 3ddekTuBHOCTH
OMA 11 nedeHuss MUOMBI YCTaHOBJICHBI B KOKPEITHOBCKOM
0030pe eme B 2005 roxy [36]. B 1999 rony BmepBsie mpem-
JIO)KEHO BhInmosiHeHHe DMA B KauecTBE METO/A JICUYECHUS CUM-
NITOMaTHYECKOI0 aJlcHOMHO3a, a B nocienHue 10 get naHHas
IpoLeaypa akKTUBHO MIPUMEHSETCS B KIIMHUYECKOH MpaKTHKe
C IIOJIOKUTENbHBIMU pe3ynbraTamu [40]. BecombiMu nocto-
uHCTBaMU DMA sBisieTcsi KIMHUYecKas dPPEKTUBHOCTh U
KOPOTKUIl IIepHox BOCCTaHOBJICHUs. Bo3MoxHbIE TOOOUHbIE
3(hdEKTh ¥ HEeAOCTATKH, CBA3aHHBIE ¢ DMA, BKIIOYAOT He-
MOCPEJICTBEHHO MOCTIMOOIU3AMOHHBII CHHPOM, TOLIHOTY,
remMaToMy B oOiiacTH aprepuaibHoro gocrymna. OTAelbHBIM
BOIIPOCOM SIBJISIETCSI BOCCTaHOBIIEHHE (DEPTUIIBHOCTH U aKy-
mepcKrue uexosl mocyie SMA.

Buinonnenue OMA npu adenomuoze. DMA tpu ageHOMHO-
3¢ HalpaBjeHa Ha MHAYLHUPOBaHUE HEKpo3a Ooiee ueM B 34%
aJIEHOMUOTHYECKON TKaHU I OOecIieueHus] KIMHUYECKOTO
a¢dekra [23,43]. Meroauka BeinoiHeHHss DMA npu aicHOMHU-
03€ aHaJIOTMYHA TOW, KOTOpasi MCIIOJIb3yeTCs MPU MHOME MaT-
ku. Hanbosee mMpoko HCIOIb3yeMbIM B MUPE SMOOIHIECKUM
arcHTOM I10 Ceﬁ JCHb SBJISIOTCS Hecd)epl/lqecxne YacCTHUIbI ITOJIH-
BuHankorosst (IIBA) pasmepom 255-900. Henocrarkom sm60-
noB [IBA siBiseTcst ux HenpaBuibHas GopMa U HEOIHOPOIAHASL
KanuOpoBka. JIpyruMu pacripoCTpaHEHHBIMH 3MOOINYCCKUMH
areHTaMu, SIBISIIOTCSI MUKpPOC(Epbl U3 TPHC-aKPHUII-)KeIaTHHA.
Mukpocdepbl U3 TpHUC-aKpHII-)KeTaTHHA 001 al0T IPaBUIIbHOM
(dhopmoii, OMHOPOIHON KaTHMOPOBKOW M CIIOCOOHOCTBIO K CiKa-
THIO, OHH LIMPOKO PACCMATPUBAIOTCS KaK BHICOKOA(D(HEKTHBHOE
ambonnueckoe cpenctso aust OMA [17]. B nmocnennee Bpems
yaiie OTaaeTcsl mpeanodreHue chepuyeckuM smO0IaM, MO-
KPBITBIM ITOJIU3CHOM F, ruaporeji€BbiM 3M603I/IHOBbIM MHUKPO-
chepam. Yactuupl chepuueckoil Gpopmbl ObUIH pazpaboTaHbl
JUISL TIPEOJIOJICHHST HEI0CTATKOB, XapaKTePHBIX Ul YacTHI[ He-
HpaBWIBHOM (OPMBI, TAKHX KaK 3aCOPEHUE KaTeTepa, HeronHast
3aKyIopKa COCYJOB-MHIICHEH U HENpecKa3yeMoe MOBEeICHUE
[66]. B HacTos1iee BpeMsi Ha4YaThl UCCIICIOBAHMUS 110 IPUMEHE-
HUIO MMOJMATHIICHIIMKOIEBBIX chepuuaeckux sM00i10B [54].

OMA BBIIIOJIHSETCS [TOCIIE CEJICKTUBHON KaTeTepu3alnu ooe-
UX MaTOYHbIX apTEPUIl OJJHOCTOPOHHUM HJIU ABYCTOPOHHUM JI0-
CTyHOM B COOTBETCTBHUHU CO CTAaHAAPTOM Me}lHHHHCKOﬁ IOMOIIH
[65,80]. DmOonu3aLuI0 OCYLIECTBISIIOT Yepe3 MUKpPOKaTeTep.
Ipu anenomuose addepeHTHBIC apTeproIbl, KaK MPaBHIIo, He-
CKOJIBKO MCHBIIIE, 4eM B niepuduoponanom cruierenun. Ciaemno-
BarenbHO, ODMA npH alecHOMHO03€e PEKOMEHAYIOT UCII0JIb30BATh
aM6ouibl pazmepom 500 MKM C 1eNIbI0 GJIOKHPOBKH Oojiee Mell-
KHX COCYZOB. 3aTeM IMOO0IIHM3aLHs IPOJOJIKACTCS C UCTIONB30-
BanueM Mukpocdep pazmepom 700-900 mxm. KoHeuHo# TouKoii
SMOONIM3aLUK SIBISIETCS CTa3 KOHTPAacTa B AWCTAIbHOM BOC-
XOJISIIIEM CErMEHTE MAaTOYHO# apTepuu ¢ obeux ctopoH [50].
Ornucan aJbTepHATUBHBIA METO/ BBINIOJIHEHUsT DMA nipu aje-
HOMHO3€ - “IpOTOKON 1-2-3”, KOTOPBIN 3aKII04AETCs B UCIIOJIb-
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3oBaHuu yactull [IBA pazmepom 150-250 mkm, 3atem 250-355
MKM # ciieioMm 355-500 mxm [43]. Llenbto nmpoTokosa siBisieTcs
JOCTH)KEHHE MOJHOTO HEKPO3a 30H aJICHOMHO3a.

Opexmusnocmo IMA. Tlepsbie pesynbrarel DMA npu ajie-
HOMHO3€ ObUIM HEYIOBIETBOpHUTEIbHBIMU 10 2000-x T010B. 3a-
TEM HCCIIEIOBAHUS MPOJEMOHCTPUPOBAIN OOHAICKHUBAIOLINE
pe3yanaTbI CO 3HAYUTCJIIbHBIM KIIMHUYCCKUM U CUMIITOMAaTHu4e-
CKUM yiy4llieHneM. Pe3yabpTaTsl 5MO0IM3aIMy IPH aJICHOMHO03¢e
Pa3iIUYHbl U 3aBUCAT OT OCOOEHHOCTEH BAaCKYJISAPH3aLUU 30HbI
aJICHOMHO03a, CTEIIeHM HEeKpo3a MOCiie IMOOIM3AIMU, a TaKkkKe
HaJIU4uA UJIn OTCyTCTBI/Iﬂ MUOMBI. OT'-leT O CaMOM JIMTCIIbBHOM
HaOoneHny mocie DMA mpu aicHOMHO3€ MTOKa3ajl 3HAYUTEITb-
HOE YJTy4IlIeHUE Ka4eCTBa JKH3HHU, CBSI3aHHOE CO 3[0POBbEM, U
noxa3aTeneﬁ TAXKECTHU CUMIITOMOB B TCUCHUEC IIEPBBIX 3 MECSLEB
nocie ODMA, KOTOpbIC 0CTABAIUCH COMTOCTABUMO CTAOMIIbHBIMH
1o 7 et nocine Bmemmarenbetia [20]. [Tocne 7 et HabmroneHNs
82% mauuenTam, KOTOpBIM IpoBoaAUIach DMA 10 MOBOY CHM-
NTOMAaTHYECKOTO aJCHOMHO30Ma, YIaJ0Ch H30eKaTh THCTEPIK-
Tomuu. Popovic ¢ komieramu mpoBest NepBblii CHCTEMHBIN 00-
30p M MeTaaHaM3 15 uccienoBaHuii, ormyOIMKOBaHHBIX ¢ 1999
no 2010 roxa, B cymMe IIpoaHaIM3upoBaHbl JaHHble 511 nauu-
eHToK [58]. O6 ynyumenun coctossuus cooduu 387 (75,7%)
IALMEHTOB IPU CPelHEM cpoke HabmoxeHus 26,9 mecsua. Y
13 manueHToB, BO3pacT KOTOPBIX ObLI Oosee 45 JeT, HACTYMH-
Jla MEHOIIay3a B TeueHHe 3-6 MecsleB I0ciie BMEIIATEIbCTRa.
V GonbLIMHCTBA MALMEHTOB HAOIOAIach Ta WM HHas (op-
Ma JIETKOTO MOCTIMOOIH3AMOHHOTO cHHapoMa. CooOIieHui
O JICTAJIbHBIX HCXOHdaxX WK CEPBE3HBIX l'[O60‘~IHl>IX SABJICHUAX,
cBs3aHHBIX ¢ DMA, He BbIsBIcHO. JlanHbie Zhou u coasT. Je-
MOHCTPHUPYIOT JIOJTOCPOYHOE YITyUIlIEHHEe CUMIITOMOB y Gojiee
yeM 60% IanMeHTOB M KPAaTKOBPEMEHHOE YMEHBIICHHE 00b-
eMoB MatkH B 6oiee uem 20% ciyqaes [84]. Dueholm u Bruijn
u coasT. [20,23] neMoHCTpUPYIOT 10 67% yCHEUIHBIX pe3yJbTa-
TOB IIPU J0ITOcpodHoM Hadmonenuu (40 mecsues) u 10 72%
YIOBJIETBOPEHHOCTH ManUMeHTOB. COIIACHO CHCTEMAaTHYECKOMY
0030py u Meraananusy ot 2017 roxa, nposenenHomy Bruijn ¢
coaBrt. [21] u Bkimtouaromemy 1049 nmanueHToK, KpaTKOCpOUYHOE
yAy4lLIeHUe JOCTUTHYTO y 89,6% MalMeHTOB ¢ alcHOMHO30M U
94,3% nanueHToB ¢ aICHOMHO30M U MUOMOM MaTKH, B TO BpeMs
KaK JI0JIrocpoyHoe yiyduienue - y 74,0% manueHToB ¢ U30J1u-
POBaHHBIM aZICHOMHO30M U 84,5% MalUeHTOB C aJICHOMHUO30M C
MPIOMOIjl MAaTKHU. B HCCJICIOBAHUAX, BKIIFOYCHHBIX B yl'lOMﬂHyTble
MeTaaHaJM3bl, HAOIIOAAaeTCs 3HAYUTEIBHOE COBIAZCHHE HaH-
HBIX, UMCIOTC CYLIECTBCHHBIC 10OKa3aTCJIbCTBA 3(1)(1)6KTI/IBHOCTI/I
DOMA 151 IeUeHHUs aJICHOMHO3a B CPESIHECPOYHOM U JIOITOCPOY-
Hoﬁ TMEPCIICKTUBE. B MCTaaHaJIu3axX OTMEYACTCA, UTO MMAIUCHTbHI
C aJICHOMHO30M B COUCTAaHUU MHOMOﬁ MAaTKHU UMEJINU nylmme pe-
3yJbTaThl 1OCJIE BBINOIHEHUSI DMA B CpaBHEHHH C NTALIUEHTAMHU
C U30JMPOBAHHBIM azieHoMuo30M. B 2021 roxy Ma ¢ coasr. [45]
MPOJICMOHCTPUPOBAHA JOJNTOCPOYHAs d3PPeKTHBHOCTE DMA B
JICYUCHUU aA€HOMK O34, ITPU OTOM COBOKyl'lHl:Iﬁ IIoKas3areiib yCIic-
Xa cIycTs 52 Mecsila cocTaBui, B cpenHeM, 80%.

Ocoboe BHMMaHuKe Tpy U3ydeHun dbdexkruBHocT DMA npu
aJICHOMHO3€ YACISIOT AWHAMHKE M3MCHEHHMS! TOJILIMHBI Iepe-
xozHo# 30HbI Tpu MPT. ITo nanHBIM TpexJieTHEro HaOIIONCHHS
Nijenhuis cpenHsst TOMIIMHA TTIEPEXOIHOMN 30HBI B HCXOTHOM CO-
CTOSIHUM cOoCTaBuia 24 MM, a CIyCcTsl 3 Mecsiia Mocliie BMella-
TenbCTBa - 15 MM, ymeHbiieHue coctaBumiio 38% [50]. ITpuuem
JOCTOBEPHAsA pasHULla B CPEIHEM yMeHbl_LleHI/II/I TOJILIHUHBI IIEPE-
XO}lHOﬁ 30HEI B rpynnax IMAalMEHTOB C U30JIMPOBAHHBIM aJICHO-
MHO30M HJIM B COUETAHUH C JISHOMUOMOH HE BbISIBIICHA.

B xome skcnepuMeHTanbHON paboThl oneHeH yposeHb CA-
125 B CBIBOPOTKE KPOBM B Ka4yeCTBE JIaDOPATOPHOrO Mapkepa
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CTerneHu Hekposza mocie OMA mo noBoxy azeHomuosa [83].
Sheth ¢ komeramu coOOIIMI, YTO YeM OOJbINEC YBEIUYCHHEC
MAaTKH B CBs3H C TAXKCIIBIM aJJCHOMHUO30M, TEM BBIIIC ypOBeHb
CA-125 [64]. OgHaxo, pyU aHAJIOTMYHOM YBEIMYEHUH MATKU
13-3a MHOMBI, OBbIIEeHUS ypoBHA CA-125 He BbusBIeHO [42].

B omy6nukoBaHHOI snTeparype ONHMCaHbl MOTCHLUAIBHBIC
ociokHeHHs: DMA: HOBpEeXACHNE YHIOMETPHUS U TPOMOOIM-
6onmueckue ocioxHenus [84]. CornacHo uccienoanuo Wang
[78], wacrora ciy4yaeB pa3BUTHs CHUHIpOMa AllepMaHa Iocie
OMA 1o nosoay ageHomuosa cocrasuna 12,82% (25 ciyuaen
u3 195). Cunppom AmepmaHa, B OCHOBHOM, IPOSIBIISIETCS B
BHUJC T'HIIOMEHOPEU, aMCHOPEHU, 6ecrmo;1m[ W HCBbIHAILIMBAHUSA
[46]. YcraHOBNIEHO, YTO MALMEHTHI ¢ HU3KOW BacKyJspu3anuen
aJICHOMHO3a 4Yallle CTAJKUBAIOTCS C IOBPEKACHUEM 3HAOME-
Tpus. BO.]'I]) BHPI3y JKHUBOTA ABJISICTCA OJHUM M3 Hal/l60.]'lee qacTo
BCTPEUAIOLIUXCS OKUAACMbIX siBlIeHU nocie DMA. bosesbie
OHlyU.leHl/lﬂ 3aKOHOMEPHBI, C.]'ly)KaT MPOSABJIICHUEM UILIEMUH U I10-
CTOMOOJIN3AMOHHOTO CHHAPOMA U KYIHPYIOTCS IPABUIIBHO T10-
JIoOpaHHOM aHanbreTHYecKor Tepanuei [44,77].

Depmunvnocms nocie IMA. YuuTbiBas BBICOKYIO BOCTpe-
6OBaHHOCTb MHWHHUMAJIBHO MHBA3WBHBIX MCTO/JOB JICUCHUA aJIC-
HOMMO3a CPEIU MOJIOIBIX JKEHIIUH HEOOXOIUMO PAacCMOTPETh
Biusinue DMA Ha GpepTHiIbHOCTh. BONBIIMHCTBO OMyOIMKOBaH-
HBIX MCCIJICIOBAHUM OLeHMBaNU BiausHue DMA Ha penpomyk-
TUBHBIC UCXObI y JKCHIIIMH UMCHHO C MHOMOﬁ MaTKu.

McLucas ¢ coasr. [48] ycranoBuid, 4to DMA He BiIMseT Ha
OBapUaJIbHBIN pe3epB y KeHuuH miaame 40 Jet, 0 4eM CBU-
JACTECIIBbCTBYET OTCYTCTBUEC CyIJ_leCTBeHHle PI3M6HCHMI>1 ypOBHfl
aHTUMIO/UIEpoBa TopMoHa (AMI') nmocie BMemarenscTBa. Ypo-
BeHb AMI ontenen y 89 xenuuH B Bo3pacte ot 23 10 40 ner.
Jonarocpounoe HaOOAEHUE IOKA3ajJ0, YTO TOJBKO BO3PACT
KCHIIHUHBI SABJIACTCA CYLICCTBCHHBIM d)aKTOpOM CHMKXCHUA
(YHKUINU SIMYHUKOB. B IpyromM peTpoCreKTHBHOM HCCIIE0-
BaHMU B TeueHue 21 Hexenu HaOmomany 66 KEHIIUH MOCie
OMA. MeHcTpyanuu Bo300HOBWINCH y 85% mauuenTtos [15].
Y 90% manueHToK ¢ aMEHOpPEeH BBISBICHBI OHOXUMHYCCKUE
INpU3HaKW HEAOCTATOYHOCTH SHWYHHUKOB, CpeﬂHl/lﬁ BO3pacTt
yKa3aHHOH rpynmnsl npesbimain 45 ner. Hanpotus, uccneno-
BaHue 20 MOJIOJBIX JKEHIIUH B Bo3pacte oT 33 no 39 ner no-
ciie DMA He BBISIBHIIO pa3iu4Hii B YPOBHSAX (OJUTUKYIOCTH-
mynupyoiero ropmona (©CI'), sctpanuona U B KOJIHMYECTBE
AQHTPAIBHBIX (OJUITHUKYIOB, M3MEPEHHBIX crycTs 12 Mecsues
II0CJIC JICUEHUS B CPAaBHEHUH C UCXOAHBIMU [TOKa3aTeJIIMHU Ia-
ueHToB [73]. B 1pyrom npocrnekTUBHOM KOTOPTHOM HCCIIe-
JnoBaHUM cpaBHuBaIuch yposHu P CI,, acTpannona u xonuue-
CTBa aHTPAJbHBIX (OJUIMKYJIOB y XKEHIIMH B IpEeMeHoIay3e,
nepeHecminx OMA, U B COITOCTAaBUMOI 110 BO3pacTy Irpymnie
KOHTpoJs [72]. Hu B onHOM 3HaueHUHU B TeUeHuUe S5 JET Ha-
OJIFO[ICHUS Pa3JIMYMI HE BBISBICHO.

BerlenpuBeieHHbIE TaHHBIC TTOATBEPXKIAET CUCTEMHBIN 00-
30p 1 MetaaHanu3 ot 2019 roxa [24], KOTOPBIHA IPOIEMOHCTPHU-
poBan oTcyTcTBUE BiIMsAHMS OMA Ha oBapualbHBIH pe3eps,
koHueHTpauuu AMI u @CI' B cbIBOPOTKE KPOBH.

ABTOpBI psifia CTaTeH MEPEUUCIININ CIESTYIOLINE OCIOKHEHUS
6epemeHHOCTH Mocie DMA 1o noBoy MUOMBI MaTKH: CPaBHH-
TCJIBHO IMOBBIIICHHAA YacTOTa BblKM}:lbILHeﬁ, NPEXACBPEMECHHBIC
POZBI, CUHAPOM 33JEP>KKU pOCTa IUIOAA, HEIIPABWIBHOE Ipe-
JIe)KaHWEe, aHOMaJIbHAs IUIALIEHTALUS U IOCIEPOJOBOE KPOBO-
teuenue [2,38]. JelicTBuTenbHO, MOCKOJIbKY DMA cokpamaer
pa3Mepsl MHOMATO3HBIX y370B 10 50%, He ucKiroueHa Oolee
BBICOKas 4acCcToTa NPEKACBPEMCHHBIX POAOB U HENIPABUIBHOI'O
NpEJICI)KAHNA, KOTOPBIC ABIAKOTCA OCIOKHECHUAMU 6epemeHHO—
CTH, CBS3aHHBIMH C MHOMOW MaTKu B 1iesioM [33].
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Oduznonornyeckoe TeueHHEe OCPEeMEHHOCTH W POIOB II0-
cie DMA y nanueHToK ¢ MHOMOM MaTK{ IHOJPOOHO ONHCAHO
KaK B 3apyO€XHBIX, TaK M OTEUECTBEHHBIX MCTOYHUKAX [1,49].
McLucas BbINOJHWI HAOMIONEHUE KEHIUH, KOTOpbIe 3a0epe-
menenu nocie OMA [12,49]. B nabmronaemoit rpymie 3aperu-
cTpupoBano 20 ciydaeB KUBOPOXKICHUS [IPU JOHOILIEHHOM CPO-
Ke, 3 ciydas MIPeXICBPEMEHHBIX POIOB U 3 Cllydasl BHIKHIbIIIA
Ha MaJioM CpOKe.

B 2020 rony omy0mMKkoBaH CHCTEMHbIH 0030p U METaaHaJN3,
HOCBSILICHHBIN HCX0aaM 6epeMeHHOCTH rociie DMA 1o moBoay
MHOMBI MaTKk# [32]. ABTOpPBI NPUILIN K BBIBOIY, 4TO OepeMeH-
HOCTh nocie DMA - 6e30omacHa ¥ CONOCTaBUMA 110 TEUEHHIO C
OEpPEMEHHOCTBIO TI0CJIE MHOMAIKTOMHH. HacToTa akymepcKux
OCJIOKHEHHH, MOTePh OCpEeMEHHOCTH, MPEKAECBPEMEHHBIX PO-
J1oB nocie OMA aHaIOru4Hbl O0IIEH MOMyIIALUH.

CucteMHBbIH 0030p HCXOOB OEPEMEHHOCTHU IOCIE JIEUEHUS
MHOMBI MAaTKH C COXpaHeHHeM (EepTHIBHOCTH OITyOJIMKOBaH
B 2020 roay u BKIIOUWI B cebst mareHTok mocie DMA [41].
[IpoananuszupoBano 19 uccienoBanuii, nanHele o 424 Oepe-
MeHHOCTsIX. OO K03()GHULIUEHT KUBOPOXKIACHUS M 4acTOTa
BeIKHbIICH cocTaBmwin 60,6% (257/424) u 27,4% (116/424),
COOTBETCTBEHHO. 3apeructpupoBano 10 (2,4%) BHEMATOYHBIX
o6epemennocteit u 3 (0,7%) cirydast MEpTBOPOXKACHUSI, B TO BPE-
MsI KaKk ocTaBIimuecs 5% OepeMEeHHOCTEH ObUTH MpepBaHbI 110
JKeNaHMIOo KeHIMHBI. Coo0IIanoch 0 5 ciydasx npeaieKaHus
IUIALCHTBI, 4 CcIydasx BpacTaHMs IUIALICHTHI, 1 clydae aHOMa-
MY Pa3BUTHsL IUIALCHTHI 1O TUIy placenta membranacea, 1
IPEXIEBPEMEHHOH OTCII0IKEe HOPMAJIbHO PacloioKEeHHOM Iu1a-
IICHTBI. nepe‘-[l/lCHCHHbIe IaTOJIOTUH IIIALICHTHI C aHaJ'[OFM'-{HOﬁ
4acTOTOM BeTpeyaroTes B oouield nomynsanuu. CTOUT OTMETUTh,
4gTO I/IH(bOpMaLIPIﬂ o HaCTyl'lJ'leHI/II/I 6epeM6HHOCTI/I H €€ TCUCHHU
nociie BbIoJHeHUss DMA 10 TOBOY M30JIMPOBAHHOIO aJICHO-
MHO3a NPEACTaBIIACT 3Ha‘lHTeJ’leblﬁ HUHTEPEC B CBA3U C OTCyT—
CTBHEM Ol'ly6J'II/IKOBaHHbIX JAHHBIX.

OMA kax anvmepuamusa eucmepsxmomuy. MHOTOYUCIICH-
HBIC Hay'—leIe Mare€puajibl JOKas3bIBalOT 6HaFOHpHﬂTHble KJIn-
HUYECKHE pe3yibrarsl OMA, OJHAKO PaHIOMHU3HPOBAHHBIC KOH-
TPOJNMPYEMBbIE HCCIIEIOBAHMSI BCE €llie OTCYTCTBYIOT. B mombiTke
3aIOJIHUTB ITOT Npo0et B 3HaHMsIX B Hunepnanaax Havaro uccie-
noBanue “KadecTBo sxu3HM TOCIIe SMOOIN3ALMH U TUCTEPIKTOMUH
npu anenomuose” (QUESTA) [19]. D10 MHOrOIEHTPOBOE HEOC-
JICTUICHHOE PaHIOMHU3MPOBAHHOE KOHTPOJIMPYEMOE UCCIICI0BAHNE
Beziercst ¢ Hosiopst 2015 roza, ero OCHOBHBIE Pe3yNIbTaThI elle He
oryOIMKOBaHbL. AKIIEHT BEIyILErOCs UCCIICIOBAHMUSI ClIeIaH UMEH-
HO Ha Ka4€CTBO JKU3HU KCHIIUH, JJIsI OLCHKH KOTOPOI0 MCIIOJIb-
3yercst onpocHuk UFS — QOL, crienpiaibHO MOIHGHUIMPOBAHHBIHA
aMEepHKaHCKOM acCOLMaIel aKyIlepOB-THHEKOIOTOB IS TIAllMEH-
TOK, CTPAJIAfOLIIMX MUOMOI MaTKH.

B 3axiroueHue ciienyer OTMETHTh, YTO HEAOCTaToK (yHna-
MCHTAJIbBHBIX 3HaHI/lﬁ u I/ICCJ'le)IOBaHI/If/i ABJIACTCA OCHOBHBIM
HPESTCTBUEM ISl IPEOJIONICHUS CIIOKHOCTEH B JICUCHUH aJie-
HoMHo3a. C OMOIIBIO PaHIOMH3UPOBAHHBIX KOHTPOIHPYEMBIX
HCCIIe/IOBaHUI U OoJiee HayYHO OOOCHOBAHHBIX JIAHHBIX HEOO-
X0OAuMO pa3pa60TaTb ONTUMAJIBHBIC ITPOTOKOJIbI JICUCHHUSA allc-
HOMHMO3a B COOTBETCTBHUHU C l'lOTpe6HOCTﬂMI/I ManueHTOB.

MI/IHI/lMaHbHO HWHBA3MBHBIC MCTOJbI JICUCHUSA aJCHOMHO3a
IPEICTABISIOT CO00it 0COOBII HHTEPEC, TaK KaK MO3BOJISIFOT CO-
XpaHUTh (EePTHIBHOCTh U 00JNerdnTh cuMnToMaTuky. OHaKo,
cpear pasHOOOpa3HbIX METOMK, HAKOOIee TIEPCIICKTHBHOM SB-
nseres OMA.

MunuManbHble T0004HbIe 3P deKThI, TpenmyiecTBa dhdex-
THUBHOCTH H OTCyTCTBI/Ie HETaTUBHOT'O BJIMSAHUA Ha d)epTI/IJ'lb—
HOCTh AenatoT DMA mnpuBIeKaTeIbHbBIM BAPUAHTOM JICUCHHUS.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Pe3yanaT1>1, NpEACTABICHHBIC B 3TOM 0630pe, SABJIAKOTCSA MHOT'O-
00€IIAIOIIMMH, HO BCE €1lIe HeJOCTATOUHBIMU ISl OIPEIeICHHS
OMA B Ka4yecTBE MOTEHI[MAILHOTO METOJA JICUCHUS aJeHOMHM-
03a mepBoi JguHMM. I onpeneneHuss MCTMHHOM LIEHHOCTH
JTAHHOTO MeToJa JiedeHus TpeOyroTcst Oojee MaclITaOHbIE HC-
CJICZIOBAHUSL.
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SUMMARY

ROLE OF UTERINE ARTERY EMBOLIZATION IN OR-
GAN-PRESERVING TREATMENT OF ADENOMYOSIS
(REVIEW)

'Bakhtiyarov K., 2Bobrov B., 2Lubnin D., 2Volkova P.

I. Sechenov First Moscow State Medical University (Sechenov
University), 2 ”Evroonco” clinic, Moscow, Russia

The aim of this work is to review current trends in the mini-
mally invasive treatment of adenomyosis, in particular uterine
artery embolization (UAE). Adenomyosis is an unsolved prob-
lem in modern gynecology, its clinical manifestations and as-
sociated infertility lead to a decrease in the quality of life of
women. Advances in imaging are making it possible to diagnose
adenomyosis in young women. Today, conservative methods
of treating adenomyosis and maintaining fertility are an urgent
problem. Uterine artery embolization is a common treatment
for uterine fibroids and is gaining popularity as a treatment for
adenomyosis. The data reviewed report minimal side effects of
UAE and indicate the effectiveness of this method for the treat-
ment of adenomyosis in the short and long term. Despite the
promising results, the issue of using UAE for the treatment of
adenomyosis requires more detailed study.

Keywords: uterine artery embolization, adenomyosis, mini-
mally invasive treatment.

PE3IOME

POJIb SMBOJIM3ALIMA MATOYHBIX APTEPHII B OP-
FAHOCOXPAHSAIOUIEM JIEYEHUU AJEHOMHO3A
(OB30P)
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[Ipoananu3upoBaHa COBpEeMEHHAsI U PETPOCIIEKTUBHAS Ha-
y4Has JIUTeparypa IO BONPOCY COBPEMEHHBIX TEHICHLUN
MUHHMAJIBHO HWHBA3HWBHOI'O JICHCHHA aJACHOMHO3a, B YacCT-
HOCTH 3MOOJIM3allud MAaTOYHBIX apTepuil. AIEeHOMHO3 SABIS-
eTCsS HEePeIICHHOW NMpoOJeMONd COBPEMEHHOW T'MHEKOJIOTHH.
Kinnnndeckne nposBieHUs aJeHOMHUO03a U aCCOLIUUPOBAHHOE
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C HUM 66CHJ’IO)11/I6 IMPUBOJAAT K CHMIKCHUIO KayeCTBa XU3HU
XKEHIIUH. brarogaps noctuxeHusM B 001acTH BU3yalu3aluu
aJIcCHOMHO3 BCE Yalle ONPEeAeseTCs y MOJIOABIX JKECHIIUH
pPEnpOAYKTUBHOIO Bo3pacTa. Ha ceronHsmHuil AeHb KOH-
CepBaTUBHbIC METOJbI JICUCHHUS aJlCHOMMO3a, COXPAHAIOLINE
(epTUIIBHOCTD M UCKITIOYAIOIINE CEPhe3HOE OPraHOyHOCsIIee
XUPYPru4€CKOC BMEIIATCIBCTBO SABJISAIOTCSA aKTyaJ’leOﬁ npo-
6nemoii. DmMOonu3anus MaTouHbIX apTepuit (OMA) sBisieTcs
IIPpU3HAHHBIM METOJAOM JICHCHHA MUOMBI MAaTKU U aJiCHOMU-
03a. B paccMOTpeHHBIX HCCIENOBAaHUAX MUMEIOTCS JaHHBIE O
MHHHMAJIBHBIX TOO0UYHBIX dhdeKTax npu nposeaeHnn JMA,
a Tak)Ke CyIIeCTBEHHbIC T0Ka3aTesbCTBA YPPEKTUBHOCTH U
0e30MacHOCTH JaHHOTO METOJA Ul JICYCHUs aJleHOMMO3a B
CpPEAHECPOUYHON U JOJITOCPOYHON MepcrnekTuBe. Bomnpoc uc-
nonb3oBaHust DMA st edeHus ajjeHoMHo3a Tpedyer ne-
TaJIbHOTO U3YUYCHUS.
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MANAGEMENT OF PREGNANT WOMEN WITH COVID-19 - OWN EXPERIENCE

Markin L., Fartushok T., Mrochko Yu., Pidhirnyj Y.

Danylo Halytsky Lviv National Medical University, Ukraine

Coronavirus disease (COVID-19) has become a global
pandemic since it was first reported in December 2019. Ac-
cording to experts, as of August 20, 2021, 210 million people
in the world are infected and more than 4.41 million deaths
[1,2]. While pregnant women are not more susceptible to in-
fection than the general population [3], they may be at greater
risk of developing severe symptoms due to altered immune
systems during pregnancy [4,5]. Moreover, it creates difficul-
ties in managing pregnancy due to a number of physiological
changes in pregnancy [6] and the risk of iatrogenic preterm
birth [7,8]. Skin to skin and breastfeeding are widely recog-
nized as very useful in the postpartum period, but in some
cases mothers and infants were separated after birth to pre-
vent possible transmission of the virus to the child, without
sufficient evidence to support this [9,10]. Pregnant women,
as a group of patients, benefit greatly from clinical trials
and trials [11,12]. Due to the lack of active involvement of
this group, including in vaccination trials, obstetricians and
organizations should rely on case reports, observations and
studies to make clinical decisions [13]. During the difficult
time of the pandemic, we faced a global problem, the lack
of information on care for pregnant women with coronavirus
disease. At the moment, we already have some baggage of
our results on the treatment of this problem, which we would
like to share.

The aim The article is devoted to the coverage of the results of
management of management of pregnant women and newborns
with COVID-19, as well as to analyze them on the basis of avail-
able literature until December 2020.

Material and methods. Under observation were 208 women
who for 5 months of 2021 sought medical help in the municipal
non-profit enterprise “Maternity Clinical Hospital Nel in Lviv”,
where a department of extragenital pathology was specially
equipped for them.

Diagnosed with COVID-19 on the basis of clinical examina-
tion, epidemiological history and laboratory tests. The epi-
demiological history included the presence of foreign trips
up to 14 days before the onset of symptoms, as well as the
presence of contacts during the last 14 days with persons sus-
pected of SARS-CoV-2 infection or with persons with labo-
ratory-confirmed COVID-19. After a detailed assessment of
complaints, medical history, epidemiological history began
physical examination. Physical examination included as-
sessment of the mucous membranes of the upper respiratory
tract, auscultation of the lungs, thermometry, measurement of
heart rate, blood pressure and heart rate, pulse oximetry with
measurement of SpO2, lung ultrasound and chest radiogra-
phy. Laboratory diagnosis included a general blood test, bio-
chemical blood test, study of the level of C-reactive protein,
coagulogram. Etiological diagnosis involved the detection of
SARS-CoV-2 RNA by PCR, detection of SARS-CoV-2 virus
antigen, as well as the determination of specific antibodies
of class Ig M and Ig G. The main type of biomaterial for
laboratory testing were swabs from the nasopharynx and / or
oropharynx. The level of procalcitonin, C-reactive protein, and
ferritin was evaluated to assess the severity of the infection and
early detection of complications. Disorders of the hemostasis
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system were determined by the level of D-dimer. Detection of
SARS-CoV-2 RNA by PCR, SARS-CoV-2 virus antigen, quan-
tification of specific antibodies of class Ig M, Ig G, level of C-
reactive protein, procalcitonin, ferritin, D-dimer was performed
in the state institution “Lviv Regional Laboratory Center of the
Ministry of Health of Ukraine ” Ultrasonographic examination
of the lungs and internal genitals was performed using the Aloka
SSD-2000.

The work envisages measures to ensure human health, hu-
man dignity and moral and ethical standards in accordance with
the principles of the Helsinki Declaration of Human Rights, the
Council of Europe Convention on Human Rights and Biomedi-
cine and relevant laws of Ukraine (conclusion of the Commis-
sion on Bioethics of Danylo Halytsky Lviv National Medical
University).

Statistical processing of the obtained data was performed us-
ing standard methods of descriptive and categorical statistics
and the package of certified programs Statistica for Windows
13.0 (Statsoft Inc., USA)

Results and discussion. Under observation were 208 women
who for 5 months of 2021 sought medical help in the municipal
non-profit enterprise “Maternity Clinical Hospital Nel Lviv”,
where they were specially equipped department of estrogenital
pathology. In the department of extragenital pathology 50 beds
were deployed, an oxygen point was made to each of them, 20
oxygen concentrators were purchased, the wards were divided
and separated from each other depending on the severity of the
patient’s disease. We have specialists in various fields of medi-
cine: anesthesiologists, obstetricians and gynecologists, thera-
pists, infectious diseases specialists, pulmonologists, cardiolo-
gists, neonatologists, psychologists. The work of a psychologist
is very important for this group of patients, due to the psycho-
logical support of their internal state.

During January, there were 16 women in the Department of
Extragenital Pathology, but COVID-19 was confirmed in only
13 cases, during February, 19 women were under observation,
of which COVID-19 was confirmed in only 15 cases, 71 women
were monitored in March, but COVID-19 was confirmed in only
57 cases, 77 women were monitored in April, but COVID-19
was confirmed in only 72 cases, 25 women were monitored in
May, but COVID-19 was confirmed in 22 women. The dynam-
ics of morbidity by months, taking into account the number of
incoming and laboratory-confirmed cases of COVID-19 is pre-
sented in Fig. 1.

Analyzing the age structure, it should be noted that women
from 19 to 43 years of age were observed. The largest number of
women was at the age of 25 - 21 (10.1%) women, slightly less
women were at the age of 27 - 20 (9.6%), the same number of
women was aged 29 - 18 (8.65%) women and 31 - 18 (8.6%)
women, aged 34 - 14 (6.7%) women, aged 28 - 12 (5.8%) wom-
en, the same number of women aged 30 years - 10 (4.8%) wom-
en, 32 years - 10 (4.8%) women, 20 years - 10 (4.8%) women, 23
years - 10 (4.8%) women, at the age of 35 - 8 (3.8%) women, the
same number at the age of 36 - 7 (3.4%) women and 26 years - 7
(3.4%) ) and age 37 years -5 (2.4%) women, 39 years - 5 (2.4%)
women, 21 years - 5 (2.4%) women, 24 years - 5 (2.4%) women,
the same number at the age of 38 years - 4 (1.9%) women and at



GEORGIAN MEDICAL NEWS
No 2 (323) 2022

the age of 22 years - 4 (1.9%), at the age of 19 years - 3 (1, 5%)
women, 41 years - 3 (1.5%) women, aged 43 years - 2 (1.0%)
women, the smallest number of women aged 40 years - 1 (0.5%)
women and aged 42 years old - 1 (0.5%) woman.

The results of pregnancy and antenatal effects may be de-
termined by the place of residence of women. Of the pregnant
women surveyed, only 80 (38.5%) were residents of Lviv, 126
(61%) lived in district centers and rural areas with the need to
travel to the central district hospital, 1 woman (0.5%) was a resi-
dent of Ternopil region. Kremenets.

number of patients —e— The number of treated patients

= oW o

January February March Apri May
months

Fig.1. Dynamics of morbidity by months

Studying the social status, it should be noted that 112 wom-
en (53.8%) were working, 1 (0.5%) was at the labor exchange
and 95 (45.7%) were housewives. Among working 99 (47.6%)
women indicated the presence of higher education, 4 (1.9%)
women were students, 10 (4.8%) women indicated the pres-
ence of secondary education. Leading positions were held by 37
(17.8%) women, 15 women (7.2%) were teachers and 4 (1.9%)
women were doctors, 5 (2.4%) were nurses.

The average number of bed-days was 10.22+0.4.

Examining the epidemiological history, it was found that in 96
(46.2%) cases there were contacts with sick people with labora-
tory-confirmed diagnoses.In particular, 45 (46.9%) women, 18
(18.8%) women in contact with a sick mother were instructed to
have contact with a sick man, 6 (6.3%) women indicated contact
with a sick son, 5 (5.2%) women - with a sick sister, 5 (5.2%)
women - with a sick neighbor, 5 (5.2%) women - with patients
who cough, 5 (5.2%) - indicate confirmed cases at school, 5
(5.25) women indicated contact with the patient, 2 (2.1%) wom-
en indicated contact with the sick grandmother.

123 (59.1%) women were referred to the family doctor, 85
(40.9%) cases were self-referred, of which 18 (8.7%) women
with the referral of a family doctor and 15 (17.6%) women with-
out referrals.

Assessing the somatic history, it should be noted that the most
common chronic tonsillitis in the stage of unstable remission
- in 21 (10.1%) women, chronic pyelonephritis - in 16 (7.7%)
women, varicose veins of the lower extremities - in 12 (5, 7%)
women, autoimmune thyroiditis - in 11 (5.5%) women, multi-
nodular goiter - in 9 (4.3%), obesity II. - in 8 (4.0%) women,
obesity of the first degree. - in 6 (4.0%) women, postoperative
hypothyroidism - in 3 (1.5%) women, much less common os-
teochondrosis of the lumbar spine - in 2 (1.0%) women, chronic
viral hepatitis C - in 2 (1.0%) women, chronic gastritis in the
stage remission - in 2 (1.0%) women, myopia of both eyes
of weak degree - in 2 (1.0%) women, gallstone disease - in 2
(1.0%) women, chronic sinusitis in the acute stage - in 2 (1.0%)
women, bronchial asthma - in 2 (1.0%) women, in one case the
persistent phase, in the second case - the intermittent phase of
remission, hypertension - in 2 (1.0%) women, hydronephrosis I
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st. - in 2 (1.0%) women, isolated cases of gastroduodenitis in re-
mission - in 1 (0.5%) women, urolithiasis - in 1 (0.5%) women,
type I diabetes mellitus - in 1 (0.5%) women, chronic cystitis - in
1 (0.5%) women, mitral valve prolapse - in 1 (0.5%) women,
obesity III - in 1 (0.5%) women, hereditary thrombophilia - in 1
(0.5%) women, biliary dyskinesia - in 1 (0.5%) women, psoria-
sis - in 1 (0.5%) women.

Analyzing the obstetric and gynecological history, the most
common complications were miscarriages in the anamnesis - in
10 (4.8%) women, so indications for the presence of 2 miscar-
riages were in 3 (1.4%) women and 1 (0.5%) ) women with a
history of 1 miscarriage, the presence of a scar on the uterus
after a previous cesarean section noted - 9 (4.3%) women in-
fertility was noted - 8 (3.8%) women, in vitro fertilization - in 8
(3.8%) women, frozen pregnancy occurred - in 6 (2.9%) women,
cervical erosion was much less common - in 5 (2) , 4%) women,
multiple uterine leiomyoma - in 3 (1.5%) women, uterine polyp
removed hysteroscopically - in 2 (1.0%) women, isolated cases
of fibroadenoma of the breast that was removed - in 1 (0, 5%)
women, polycystic ovaries - in 1 (0.5%) women, left cystectomy
-in 1 (0.5%) women, antiphospholipid syndrome - in 1 (0.5%)
women, right adnexectomy - in 1 (0.5%) women, right cystecto-
my - in 1 (0.5%) women, salpingo-oophoritis - in 1 (0.5%) wom-
en, premature birth - in 1 (0.5%) women, ectopic pregnancy - in
1 (0.5%) women, cyst of the left ovary - in 1 (0.5%) women.

The main complaints of patients were: general weakness
in 122 (58.8%) cases, debilitating dry cough in 89 (42.7%)
cases, nasal congestion in 73 (35.15) cases, fever 380C was
noted by 68 (32.8%) women, throat discomfort in the form
of itching, pain, bruising was noted by 46 (22.1%) patients,
shortness of breath in 40 (19.1%) patients, an increase in
body temperature above 38 0C was noted in 38 (18.3%), a
slight cough was noted in 35 (16.8%) patients, the absence of
smell was indicated by 12 (15.3%) patients, body aches were
noted by 30 (14.5%) patients, absence, dullness and altered
taste were noted by 16 (7.6%) women, indications for head-
ache were noted in 14 (6.9%) women, 8 (3.8%) women noted
nausea, 8 (3.8%) women noted chest discomfort during inha-
lation, 8 (3.8%) women - sweating, 8 (3.8%) women noted
cutting pain in the lower back abdomen, 6 (3.1%) women
- low back pain, 5 (2.3%) women - tingling under the shoul-
der blades when inhaling, 5 (2.3%) women - chills, 5 (2.3%)
women - constipation, 3 (1.5%) women noBaHHs vomiting,
3 (1.5%) women - hoarseness, 3 (1.5%) women xa fever, 3
(1.5%) women - noted that it is difficult breathe through the
nose, 2 (0.8%) - noted poor appetite, 2 (0.8%) - dry mouth,
2 (0.8%) - drowsiness, 2 (0.8%) - bitterness in the mouth,
2 (0, 8%) - feeling short of breath at rest. These results are
presented in Table 1.

Potentially severe acute respiratory infection caused by the
SARS-CoV2 coronavirus is a dangerous disease that can occur
in the form of both acute and mild respiratory viral infections,
the specific complications of which may include viral pneumo-
nia, which leads to acute respiratory distress syndrome or respi-
ratory failure with risk of death.

In order to assess the severity of the course, septic compli-
cations and generalization of infection, the level of procalci-
tonin, C-reactive protein, ferritin was determined. In accor-
dance with the recommendations of the International Society
of Thrombosis and Hemostasis (ISTH), patients diagnosed
with COVID-19 infection are recommended to determine the
level of D-dimers to assess disorders of the hemostasis sys-
tem (Table 2)

39



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU

LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Table 1. Symptoms of COVID-19

The main symptoms of the disease Number (n) %
General weakness 122 58,8
Exhausting dry cough 89 42,7
Nasal congestion 73 35,1
Increase in body temperature to 38 °C 68 32,8
Discomfort in the throat 46 22,1
Dyspnea 40 19,1
Increase in body temperature above 38°C 38 18,3
Coughing 35 16,8
Lack of sense of smell 32 15,3
Body ache 30 14,5
Altered taste 16 7,6
Headache 14 6,9
Nausea 8 3,8
Discomfort behind the sternum during inhalation 8 3,8
Sweating 8 3,8
Cutting pains in the lower abdomen 8 3.8
Low back pain 6 3,1
Nasal congestion 6 3,1
Tingling under the shoulder blades when inhaling 5 2,3
Chills 5 2,3
Fasten 5 2,3
Vomiting 3 1,5
Hoarseness of voice 3 1,5
Feeling of heat 3 L5
It is difficult to breathe through the nose 3 1,5
Poor appetite 2 0,8
Dry mouth 2 0,8
Drowsiness 2 0,8
Bitterness in the mouth 2 0,8
Feeling short of breath at rest 2 0,8
Thirst 2 0,8
Liquid stool 2 0,8
Dizziness 2 0,8

Table 2. Determination of the severity of COVID-19
Indexes Medium-severe course Severe course
Temperature level Fever up to 38°C Fever above 38°C
Respiration rate > 22/min > 30/min
Dyspnea During exercise Atrest
SpO, Sp0,<95 Sp02<93
CRP blood serum >10 mg/1 > 30 mg/l
D-dimer level <1000 ng/ml >1000 ng/ml
Procalcitonin level 0,25 - 0,5 ng/ml >0,5 ng/ml
Pneumonia Confirmed by computed tomography of Progression of changes in the lungs
the lungs typical of pneumonia with COVID-19
(infiltrates in the lungs > 50% of the
pulmonary field for 24-48 hours)
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The concentration of D-dimers is significantly increased in
patients with severe COVID-19 infection, and the level of this
marker is directly correlated with mortality. D-dimer levels
greater than 1000 ng/ml (> 1 pg/ml) can identify patients with
severe COVID-19. The level of C-reactive protein > 30 mg/ml
indicates a severe course of COVID-19. High levels of PSA cor-
relate with the severity of respiratory failure. In patients with
mild to moderate disease, procalcitonin levels <0.25 ng/ ml (mostly
>0.1 ng/ml) are observed. The growth of procalcitonin >0.25
ng/ml is one of the criteria for initiating antibiotic therapy in
lower respiratory tract infections. The level of procalcitonin
>0.5 ng/ml indicates a severe course and accession of a bacterial
infection.

The results of the study of D-dimer levels showed that the
average values of this indicator in women with a moderate se-
verity of COVID-19 was 1361.50+0.05 ng/ml, while in women

with severe COVID-19 this figure was 2821, 40+0.07 ng / ml.
The level of C-reactive protein in the average severity of CO-
VID-19 was 12.03+0.21 mg/ml, in severe COVID-19 the level
of C-reactive protein was 08+0.06. Examining the level of pro-
calcitonin, it was found that in the moderate severity of CO-
VID-19 its level was 0.45+0.12 ng/ml, while in severe its level
was 0.52+0.20 ng/ml. The presented results of the study indicate
the presence of interdependence (p<0.05) of these indicators on
the severity of the disease.

According to Pearson’s correlation analysis, C-reactive pro-
tein directly correlated with the severity of the disease (1=0.29,
p<0.05), D-dimer of blood inversely correlated with the severity
of the disease (r=-0.36, p<0.001 ), procalcitonin was inversely
correlated with the severity of the disease (r=0.33, p<0.05).

The course of COVID-19 in pregnant women is presented in
Table 3.

Table 3. Characteristics of COVID-19 in pregnant women

Features of COVID-19 in pregnant women Number (n) %
The course of moderate severity 158 88,2
Severe course 27 15,1
Bilateral pneumonia 99 55,3
Left lower lobe pneumonia 1 0,6
Right lower lobe pneumonia 14 7.8
Respiratory failure 0-1 degree 61 30,5
Respiratory failure I-II degree 24 13,4
Inhalation of oxygen through the nasal cannula 15 8,4
Inhalation of oxygen through an oxygen mask 14 7,8
ARVD (acute respiratory viral diseases) 60 33,5
Acute bronchitis 23 12,8
Acute pharyngitis 4 2,2
Acute sinusitis 2 1,1
Acute laryngotracheitis 2 1,1
Exudative pericarditis 1 0,6
Inhalation of oxygen through the humidifier “Vobrova 1 0,6
Non-invasive artificial lung ventilation 1 0,6
Bilateral subtotal pneumonia 1 0,6
Right hydrothorax 1 0,6

Fig. 2. Review radiography of the lungs of patient L., 27 years old with COVID-19 bilateral polysegmental pneumonia
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Fig.3. Lung ultrasound of patient H., 27 years old with COVID-19 bilateral pneumonia

Table 4. Complications of pregnancy of women with COVID-19

Complications of pregnancy Number (n) %
Mild anemia 82 458
Mild preeclampsia 32 17,9
Moderate anemia 25 14,0
Placental dysfunction 24 13,4
Fetal distress 19 10,6
Threat of premature birth 14 7.8
Polygyny 13 7,3
Gestational edema 12 6,7
Premature rupture of membranes 8 4,5
Twins 5 2.8
Asymptomatic bacteriuria 4 2,3
Gestational pyelonephritis 4
Threat of abortion 3 1,7
Drought 3 1,7
Big fruit 3 1,7
Hydronephrosis of the I degree of the right kidney 2 1,1
Fetal developmental delay syndrome of the I degree. 2 1,1
Cholestasis 2 1,1
ABO0-isosensitization 2 1,1
Congenital mglformations gf the urinary system: hypoplasia and | 0.6
pelvic dystocia of the left kidney ’
Severe anemia 1 0,6
Premature detachment of the normally located placenta 1 0,6
Gestational diabetes mellitus 1 0,6
Severe preeclampsia 1 0,6
Acute symphysis with severe pain 1 0,6
Gestational hypertension 1 0,6
Twin with anembryonia of the first fertilized egg 1 0,6
Placenta previa 1 0,6
The only artery of the umbilical cord 1 0,6

Pneumonia joins in 3-5 days. The women we examined re-
ceived an average of 5.6+3.9 days of illness. To detect CO-
VID-19 pneumonia, their complications, differential diagnosis
with other lung diseases, as well as to determine the severity and
dynamics of changes, evaluate the effectiveness of therapy, we
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used review radiography of the lungs (RG) and ultrasound of the
lungs and pleural cavities (ultrasound).

Standard RG has a low sensitivity in detecting initial lung
changes in the first days of the disease and therefore cannot be
used for early diagnosis. The informativeness of RG increases
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with increasing duration of pneumonia. The method allows you
to confidently detect severe forms of pneumonia and pulmonary
edema of various natures. With the help of a portable X-ray ma-
chine, the examination can be performed on bedridden patients.
In severe cases of pneumonia with COVID-19, the images show
unilateral or bilateral pulmonary infiltrates. In Figure 2, a review
radiograph of the lungs with bilateral pneumonia in COVID-19

Figure 2 bilaterally determines the decrease in transparency
in the middle and lower pulmonary fields, more on the left, due
to infiltrative changes. Heart spread. This radiological picture is
characteristic of bilateral polysegmental pneumonia.

Computed tomography (CT) is not performed on pregnant
women, as it is an X-ray method of examination, with the ex-
ception of life-threatening cases. Multislice computed tomography
(MSCT) is one of the newest types of computed tomography, but
it is especially contraindicated multislice computed tomography
(MSCT) in the first trimester of pregnancy. For diagnosis in preg-
nant women resort to other methods: ultrasound and magnetic reso-
nance imaging. Due to the technical complexity of conducting RG
in patients who are on mechanical ventilation, it is recommended
to use ultrasound with the help of portable devices to monitor the
condition of the lungs. This study is highly sensitive in detecting in-
terstitial changes and consolidations in lung tissue at their subpleu-
ral location. Figure 3 shows the changes in lung tissue in bilateral
pneumonia of a patient with COVID-19.

In Figure 3 shows the changes in the right and left lungs.
Right: no pathological amount of fluid was detected in the pleu-
ral cavity. Pleural line: the contour is uneven. The leaves of the
pleura are not thickened, mobile. In the 8-9th segments signs of
interstitial changes are visualized: some B-lines of drain char-
acter, with the maximum length to 23 mm. Subpleural areas of
alveolar consolidation were not detected. Left: no pathological
amount of fluid was found in the pleural cavity. Pleural line: the
contour is uneven. The leaves of the pleura are not thickened,
usually mobile. In the 9th segment signs of interstitial changes
are visualized: some B-lines, drain character, with the maximum
length to 9 mm. Subpleural areas of consolidation at the time
of examination were not detected. Ultrasound signs: interstitial
changes in both lungs.

Complications of pregnancy are presented in Table 4.

Thromboprophylaxis was performed for hospitalized women
who had symptomatic COVID-19. For patients not in the inten-
sive care unit, a prophylactic dose of enoxaparin 4000 anti-Xa
MO (40 mg; 0.4 ml) once daily is recommended, with a creati-
nine clearance> 30 ml / min. At creatinine clearance from 15 to
30 ml / min, the dose of low molecular weight heparins should
be halved - 2000 anti-Xa (20 mg; 0.2 ml) once a day.

If prenatal prophylaxis was performed in connection with
COVID-19, we continue prophylaxis for 14 days. After 14 days,
the need for anticoagulant therapy should be re-evaluated ac-
cording to the risk-benefit ratio (severity of COVID-19 infection
and other risk factors).

To decide on the start of antibacterial therapy, we take into
account a set of results of laboratory and instrumental research
methods: the level of procalcitonin, general blood test, culture
from the oropharynx to the flora.

In moderate disease, we used: cephalosporins II-III genera-
tion (cefuroxime, ceftriaxone, cefotaxime, ceftazidime, cefix-
ime, cefoperazone, cefpodoxime) and macrolides (azithromycin
or clarithromycin).

In severe disease, we used: third-generation cephalosporins
(ceftriaxone, cefotaxime, ceftazidime, cefixime, cefoperazone,
cefpodoxime) and macrolides (azithromycin or clarithromycin).
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If necessary, consider protected cephalosporins (cefoperazone
/ sulbactam, ceftriaxone / sulbactam, ceftriaxone / tazobactam,
cefotaxime / sulbactam).

Carbapenems (Meropenem) were used empirically only in in-
tensive care units (with rare exceptions - with justification) in
patients with severe discase.

We did not use corticosteroids to treat COVID-19 in women
who did not need oxygen support.

The dose of dexamethasone 6 mg once / day is equivalent (in
terms of glucocorticoid effect) to 32 mg of methylprednisolone
(8 mg every 6 hours or 16 mg every 12 hours) or 150 mg of
hydrocortisone (50 mg every 8 hours). In case of progression of
respiratory failure and laboratory signs of inflammation, higher
doses of systemic corticosteroids may be considered.

With an increase in body temperature >38 °© C antipyretics
(paracetamol), we prescribed no more than 1 g per dose and no
more than 3 g per day. Ibuprofen was also used, but the daily
dose (22400 mg) should not be exceeded.

Oxygen therapy was indicated in patients with blood oxygen sat-
uration <93-94%, which was provided by insufflation of humidified
02 using nasal cannulas, face masks and face masks with a reser-
voir bag. In severe cases, when we failed to reach the target levels
of oxygen saturation in the blood, we used non-invasive ventilation.

During 5 months of 2021, 74 women gave birth, of which
only 35 women (47.3%) gave birth by caesarean section.

Fig 4. The number of childbirths per vias naturalis and per
cesarean section

Indications for caesarean section were:

1. Fetal distress - 19 women (54.2%);

2. Scar on the uterus after a previous cesarean section - 7
women (20.0%);

3. Buttock presentation of the fetus - 4 women (11.4%) and
including 1 woman (2.9%) biamnal, bichorionic twin with but-
tock presentation of the fetus of the st fetus;

4. Obstructive labor - in 2 women (5.7%): 1 woman (2.9%)
extensor head and 1 woman (2.9%) with scarring on the uterus
after cesarean section and twins;

5. Severe preeclampsia - 1 woman (2.9%);

6. Extragenital pathology - exudative pericarditis on the rec-
ommendation of a cardiologist to give birth with the exception
of a long period - 1 woman (2.9%);

7. Premature detachment of the normally located placenta - in
1 woman (2.9%).

The most common indication for caesarean section was fe-
tal distress. In Fig. 5 presents a cardiotocography of the fetus,
which recorded the distress of the fetus during pregnancy, which
was an indication for delivery by cesarean section.

In 14 (18.9%) cases, delivery was premature by cesarean sec-
tion. The structure of preterm birth is presented in Table 5.

43



NIER——aiee
Sp0; i ——

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

NIBP . ———f /.
Spo,

i"'i“.l&;;:PHﬁ; = e B P g;gp::_,__k/‘__
4 { 3 = ) B :-F[—: L, _,; = o o

- : 2 S 1 ]&'ﬂ
- e
¢ S s : = Y ———

[ =
afa L1 T | W (F‘
b SESRETY
ES=SSsot s SS=—===S==
ESS=SSS - == O E SES==
FSE=S! = 8 - 5

Fig. 5. Cardiotocogram of patient M., 25 years old, on which fetal distress was recorded during pregnancy
Table 5. The structure of premature birth

Term of pregnancy Number of births (n) %

36 weeks 5 6,7

35 weeks 3 4.0

34 weeks 3 4.0

33 weeks 1 1,4

32 weeks i 1 1,4

31 weeks 1 1.4

Following the outbreak of COVID-19 in December 2019,
there were uncertainties about its effects on pregnancy and new-
borns. The initial idea was that pregnant women may be more
susceptible to severe COVID-19 compared to the general popu-
lation, as seen with MERS, SARS-COV-1, or ZIKA virus. In
contrast, almost all studies have shown that the risk of severe
disease does not increase in pregnant women with SARSCOV-2
compared with the general population [14].

Looking at the initial results from the maternal side in our ob-
servation, 29 (16.2%) women were hospitalized in the intensive
care unit (ITAR) and 1 (0.6%) woman required non-invasive ar-
tificial lung ventilation (ALV). There was no maternal mortality
in our observation.

In total, 7 (0.6%) deaths were reported worldwide during the
pandemic, 2 from the United States and 5 from the United King-
dom. The overall mortality rate among patients in the inten-
sive care unit was 7/82 (8, 5%). The overall mortality rate
among patients in the intensive care unit was 7/82 (8, 5%).
Allotey and others. [15] included 77 studies in its systematic
review of maternal and perinatal outcomes and found a se-
vere condition in 13% of women, 4% of women were hospi-
talized, 3% of women required non-invasive ventilation, and
the mortality rate was 0.1%.

111 (62.0%) women in our study series had comorbidities in
which diabetes is the most common risk factor (48% in Euro-
pean studies). The severity of the disease has been found to be
associated with high BMI, vitamin D deficiency, multiple preg-
nancies, and comorbidities. Lokken et al. [16] found comorbidi-
ties in 13% (6/46) of obstetric patients with severe disease. The
UK Obstetric Surveillance System reported that 70% of preg-
nant women admitted to hospital with COVID-19 were over-
weight or obese and a quarter of them had comorbidities [17].

According to a study by N. Breslin, as well as the UK ob-
stetric surveillance system, the total maternal mortality from
COVID-19 is <1% [18] Maternal mortality in the intensive care
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unit of pregnant women was 12.2% (5/41) according to the UK
obstetric surveillance system, 15% (2/13) according to Blitz et
al. [1] and 12.9% (11/85) according to Kim, et al. [19].

Considering the secondary effects on the method of delivery
in women with COVID-19 during pregnancy, we found that
most women had a vaginal birth 39 (52.7%) than a cesarean sec-
tion 35 (47.3%).

In a further analysis of cesarean sections, there were no in-
dications for COVID-19 prior to caesarean section. The most
common indications for surgery were fetal distress - 19 women
(54.2%), scar on the uterus after a previous cesarean section - 7
women (20.0%), sciatica - 4 women (11.4%), obstructive labor.
- in 2 women (5.7%), severe preeclampsia - 1 woman (2.9%),
extragenital pathology - exudative pericarditis on the recom-
mendation of a cardiologist to give birth with the exception of a
long period - 1 woman (2.9%), premature detachment normally
located placenta - in 1 woman (2.9%). Analyzing the literature,
it was found that the overall caesarean section is the highest in
China, ie 92% [11-17]. The incidence of cesarean section was in
the range of 70-100% in various other countries. The most com-
mon indications for cesarean section were a scar on the uterus
after a previous cesarean section, fetal distress, meconium am-
niotic fluid, comorbidities, and COVID-19 in the mother [20].

There were also concerns about vertical transmission during
vaginal delivery to the baby in the early stages of a pandemic.
But further studies have shown that vaginal discharge and amni-
otic fluid were negative for COVID-19, denying the vertical risk
of transmission [13,14,15,16,17].

In our observation, the number of premature births was 14
(18.9%) cases. Any response to stress in the body can cause pre-
term birth, but there is no direct association of COVID-19 with
preterm birth. There is no evidence of miscarriage or any abnor-
mality in the fetus in infected women.

The risk of vertical transmission with COVID-19 is very low.
Only 1.2% of infants in our literature review had positive CO-
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VID-19 smears> 12 hours after birth. None of the infants had
COVID-19. The last systematic review of Walker et al. [21] as-
sessed possible ways of mother-to-child transmission of the vi-
rus. Only 4.2% (28/666) of infants born to COVID-19 mothers
had positive results and all were asymptomatic. None of them
corresponded to the case of congenital COVID-19 infection
described by Shah et al. [22]. Therefore, vertical transmission
was not established. The risk of transmission was not associated
with the method of delivery, was not higher during breastfeeding
and skin-to-skin contact. There is currently no policy on regular
testing of all newborns if they are born with asymptomatic or
even mild symptoms in the mother. In some countries, routine
screening is not available for all working women. Swabs from
the nasopharynxand throat are taken immediately or within 12
hours after birth.

Most studies have reported weaning from 14 days to prevent
horizontal transmission [21,22,25]. Walker et al. [23] Breslin et
al. [24] and Nayak et al. [25] have shown that breastfeeding and
direct maternal contact do not affect transmission to the child,
provided there is a face mask and proper hand hygiene [16,17].
The RNA concentration of SARS-CoV-2 virus decreases after
the onset of symptoms, which makes it possible to obtain a rep-
licated-competent virus, even when PCR tests remain positive.
Patients with mild to moderate COVID-19 may be considered
infectious for 10 days after the onset of symptoms. Individuals
with severe and critical illness or severe immunosuppression are
likely to remain infectious for no longer than 20 days after the
onset of symptoms. Carefully explaining this to patients who
may have experienced COVID-19 during pregnancy, especially
if a recent test was positive, may help reassure mothers that they
do not pose a risk to their baby and thus facilitate cohabitation
and breastfeeding.

Conclusions. An international review and literature review
shows that pregnant women are not more susceptible to infec-
tion than the general population. The risk of severe disease in
pregnant women with SARSCOV-2 does not increase com-
pared to the general population. The frequency of admission
to ITAR of pregnant women with COVID-19 was 16.2%, the
need for non-invasive artificial lung ventilation was 0.6%,
which is in line with international experts. It is established
that the severity of the disease is associated with high BMI,
vitamin D deficiency, multiple pregnancy, as well as comor-
bidities. There is currently no evidence of miscarriage, fetal
malformations, spontaneous preterm birth and vertical trans-
mission of the virus. Thromboprophylaxis is performed for
hospitalized women. If prenatal prophylaxis was performed
with COVID-19, it is continued for 14 days after delivery.
After 14 days, the need for anticoagulant therapy should be
re-evaluated according to the risk-benefit ratio (severity of
COVID-19 infection and other risk factors). In moderate dis-
ease, cephalosporins of the II-III generation and macrolides
are used. In severe disease, third-generation cephalosporins
and macrolides are used. Corticosteroids are used to treat
COVID-19 in women who need oxygen support. And also use
vitamin D.

Research work of the department: IMPROVING MONITOR-
ING OF OBSTETRIC CARE FOR IDIOPATHIC PREGNAN-
CY MISCARRIAGE. Terms 2017-2022. State registration num-
ber 0117U001080. Sources of funding within the framework of
state funing of the research work of the Department of Obstet-
rics and Gynecology of Danylo Halytsky Lviv National Medical
University.
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SUMMARY

MANAGEMENT OF PREGNANT WOMEN WITH CO-
VID-19 - OWN EXPERIENCE

Markin L., Fartushok T., Mrochko Yu., Pidhirnyj Ya.
Danylo Halytsky Lviv National Medical University

The purpose of the study is to analyze the results of managing
pregnant women and newborns with COVID-19.

Under observation were 208 pregnant women who were ad-
mitted to the municipal non-profit enterprise “Maternity Hospi-
tal Nel in Lvivy. The department of extragenital pathology was
specially equipped for patients. Based on clinical examination,
epidemiological history and laboratory tests, a diagnosis of CO-
VID-19 was made. COVID-19 was diagnosed in 179 (86.1%)
pregnant women.

29 (16.2%) women were admitted to the intensive care unit
and 1 (0.6%) woman required non-invasive mechanical ventila-
tion. 74 women gave birth, of which 35 (47.3%) women - by
caesarean section, the rest of the pregnant women after CO-
VID-19 treatment were discharged under the supervision of a
antenatal clinic doctor with the progression of pregnancy. The
most common indication for caesarean section was fetal distress
- 19 (54.2%) women. In 14 (18.9%) cases, the delivery was pre-
mature.

The epidemic of severe acute respiratory syndrome (SARS
- severe acute respiratory syndrome) caused by SARS-CoV
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showed that coronaviruses can cause not only mild and moder-
ate respiratory diseases, but also severe, and even fatal, primary
viral pneumonias, mortality from which, according to the WHO,
worldwide was 17.6%. The risk of severe illness in pregnant
women with SARS-CoV-2 does not increase compared with the
general population, according to our observations was 15.1%,
which corresponds to the data of international experts. There
is currently no evidence of miscarriage, fetal malformations,
spontaneous preterm birth, and vertical transmission of the vi-
rus. Thromboprophylaxis is carried out for hospitalized women
who have had a symptomatic course of COVID-19. In the treat-
ment, cephalosporins II-III generation and macrolides are used.
Corticosteroids are used to treat COVID-19 in women requiring
oxygen support.

Keywords: KEYWORDS: COVID-19, SARS-CoV-2; conse-
quences for the mother, consequences for newborns, complica-
tions.

PE3IOME
OIIBIT BEJEHUS BEPEMEHHBIX C COVID-19

Mapxkun JL.B., ®aprymok T.B., Mpouko 10.B.,
IInarupuerii S1.H.

JIb6o6CKUI HAYUOHATLHBII MEOUYUHCKULL YHUBepcumem um. /la-
nuna I'anuykoeo, Yxpauna

Lensb uccnenoBanys - aHAJINU3 Pe3yJIbTaTOB BeACHHs OepeMeH-
HBIX U HOBOpOXAeHHbIX ¢ COVID-19.

[Mox HabmroneHreM Haxomuioch 208 OepEeMEHHBIX JKCHIINH,
KOTOPbIE l'lOCTyl'lHJ'[I/I B MYHUIUIIAJIbHOC HEKOMMEPUYECKOC ITPEI-
npustue «Pomaom Nel Bo JIbBoBe». Jliisi maliMeHTOK crieluaib-
HO 000PYI0BaHO OT/IEJICHUE IKCTPAareHNTaabHOH nartojoruu. Ha
OCHOBAaHHH KIIMHUYCCKOI'O 06CJ'Ie):[OBaHI/I$[, SIUIACMHUOJIOTUYC-
CKOT0 aHaMHe3a 1 J1abopaTopHbIX uccienoBanuii y 179 (86,1%)
OepeMeHHbIX ycTaHosieH auario3 COVID-19.

29 (16,2%) »EHIIMH roCcnUTaIM3UPOBAHBI B OTACICHUE MH-
teHcuBHOU Tepamuu U 1 (0,6%) GepemeHHO#N moTpeboBaiach
HEHHBA3UBHAaA PICKyCCTBCHHaﬂ BCHTUWJIALMA JICTKUX. 74 JKCHIIU-
HBI POAMIIN AeTei, u3 Hux 35 (47,3%) xeHIuuH - myTeM Kecape-
Ba CCUCHMUs, OCTAJIbHBIC 6epeMeHHble JKCHIIWHBI I10CJIC JICUHCHUA
COVID-19 ObuH BBITUCAHBI O] HAOIIOICHUE Bpaya KCHCKOM
KoHCynbTanuu. Hanbosnee yacThiMM MOKa3aHUSIMU JUIsI KEcapeBa
CeueHHUs sABIAICS nuctpece mwiona - 19 (54,2%) xenmun. B 14
(18,9%) ciyqasx posl ObUIH MIPEXKICBPEMEHHBIMH.

DnujaeMus TSDKEJIOro OCTPOro PEeCHHpaTOPHOro CHHIpOMA
(SARS - severe acute respiratory syndrome), Boi3BanHast SARS-
CoV, nokasajia, 4T0 KOPOHABUPYCHI MOTYT SBJISTHCS IPUUUHOM
HE TOJIBKO JIETKHX M CPEIHETSDKEIBIX PECHUPATOPHBIX 3a00-
HeBaHMﬁ, HO U TAXKECIIbIX, U JaXXE CMEPTECIIbHBIX, NMEPBUYHBIX
BUPYCHBIX HHeBMOHMﬁ, CMEPTHOCTH OT KOTOPBIX, IO JJAHHBIM
BO3, Bo Bcem Mmupe coctaBuia 17,6%. Puck tsbxenoro 3a-
6oneBanust y 6epemennbix ¢ SARS-CoV-2 He yBenuuuBaercs
B CPaBHEHHUU C HACEJICHHEM B II€JIOM, COIJIACHO pe3yJbTaTaM
MPOBEACHHOTO UCCIeA0BaHus OH cocTaBmi 15,1%, 4To coot-
BETCTBYET JAaHHBIM MEKIYHapOIHBIX 3KcrepToB. ComiacHo
IMOJIYYEHHBIM JaHHBIM, cnyl{aeB CaMOIIPOU3BOJIBHOI'O I1aTO-
JIOTHYECKOTO MHpPEephIBaHUs OCPEMEHHOCTH, Pa3BUTHS IOPO-
KOB I1JI0J1a, CaMOIIPOU3BOJIBHBIX IMPEKIACBPEMEHHBIX POAOB U
BEPTUKAJIBHOHN Iepeaduu BUpyca He BbIABIeHO. [ocnuranu-
3UPOBAHHBIM JXCHIIMHAM, NEPCHECCIIUM CHUMITOMATHYECKOC
teuenune COVID-19, Heo6XoquMOo POBOAUTH TPOMOOIIpOhu-
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nakTuky. [Ipu jedueHun ciexyer MCHoiIb30BaTh Ledanocio-
punsl 1I-1II nokoseHns U MakpoauAbl. Y JKEHILUH, HYXJA0-
HIMXCS B KUCITOPOAHOM moaaepxkke, 1st jgedenuss COVID-19
HEOOXOUMO MPUMEHSITH KOPTHKOCTEPOUIBI.
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MHOI'O®AKTOPHBIE METATUMITAHAJIBHBIE NTPOSIBJIEHUSI HETHOMHBIX OCJIOKHEHUI
OCTPOI'O CPEJHETO OTHUTA (OB30P U COBCTBEHHBIE HABJIIOAEHU )

Ilouyena T.B., I'apiok I'.U., Jlo3oBas }0.B., Mepky.ioB A.1O.

XapbKOGCKaﬂ MeaulﬂlHCKaﬂ akaoemusi ROC1eOUNIOMHO20 06pa303aHuﬂ, prallHll

HecmoTpst Ha 3HAYNTENBHBIN IPOTPecc MEAUIMHCKON HAyKH
1 aKTUBHOE BHEJPEHUE B IIPAKTUIECKYIO IESITEILHOCTh HOBEH-
mMX TeXHONOTHH, ocTpsii cpenuuit otut (OCO) ocTaercs of-
HOHM M3 CaMBIX pacHpocTpaHEHHBIX Hartonoruit cpeau JIOP 3a-
OorneBaHii Kak B aMOyIaTOPHBIX, TaK U CTAI[HOHAPHBIX YCIOBUSIX
y nereit u B3pocibix [8,13.70]. [To marusM boiiko H.B. [1], I.D.
Tumen [71], Leskinen K.[54], Rosenfeld RM. [68], Laulajainen
Hongisto A. [53], Rijk MH. [66], ocnoxuernusie popmer OCO
peructpupytorcst B 16-18% ciryqaes, a 'y 30% nereit oH mpu-
obpeTaer 3aTDKHOE TeUeHUe U penuauBupyert. MccnenoBarenn
[27,57,60] oTmMe4aroT, 9TO COBPEMEHHBIM MPU3HAKOM TEUCHHS
OCO sBisieTcst yBeIUIeHHE YHCIa HETHOWHBIX (opM IIpH BH-
pycHOM MH(UIMPOBAHUYU C TEHAEHNIUEH K IEepexoxy B JIATEHT-
HYIO, PEIUBUPYIOILYIO HIM XPOHHUECKYIO (hOpMY.

© GMN

B nayuHoi1 tuTeparype 00bIIOe BHUMaHHE YIENeTCS THOU-
HBIM BHYTPHUYEPEIHBIM OCJIOKHEHUSAM (MEHUHIHT, a0ciecc
MO3ra), KOTOpbIE B TIOCIIECAHUE JCCATUICTHS B Pa3BUTHIX CTpa-
HaX BECbMa Yallle SBIISIOTCS CIICACTBHEM OCTPBIX, a HE XpO-
HUYECKUX CpemHuX oTuToB [2,15,34,40,57,62]. 3HaUnTEIHHO
MEHBIIIC BHUMAHUS YIENSACTCS Pa3BUTUIO HETHOWHBIX BHYTpPH-
yepenHbIx ocioxkHeHHi OCO - ocTpolt oTOreHHOH SHIEdao-
natuu ¢ GopMHUpOBaHHEM JTHKBOPHO-THIIEPTEH3UOHHOTO W/MITH
MOCTO-MO3KEYKOBOTO CHHIPOMOB, KOTOPHIC HYKIAIOTCS B CBO-
EBPEMEHHOM JIMaTHOCTUKE U aJICKBATHOM JICUCHHUH.

Bonemroe 3Hauenue B atuonorunt OCO u yKa3aHHBIX OCITIOX-
HEHHI WTpaeT OCTpasi replecBUpyCHas WHQEKIHs, KOTOpas B
OJTHHX CITy4YasiX BBI3BIBACT BOCHAJICHHE, a B JAPYTUX — CIOCO0-
CTByeT mpojoHrammu mpouecca [11,13,14,22,38,66]. OcobeH-
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HOCTAMMU Fepl’leTI/I‘IeCKOi/JI PIH(beKLlI/II/I SBJIAKOTCA ITOXHU3HCHHAas
HEePCUCTEHIMS BUPyCa B OPraHU3Me 110CjIe IEPBUYHOTO 3apake-
HHS1, CIIOCOOHOCTB OPAXKaTh MPAKTHYESCKN BCE OPraHbl U CUCTe-
MBI, BBI3BIBATH OCTPYHO, XPOHUYECKYIO, PELUMAMBUPYIOLUIYIO U
nareHTHyto Gopmsl uapexunu [9,29,44,71]. BonpmHCTBO Tep-
[I€C-BUPYCOB MNEPCUCTUPYIOT B CCHCOPHBIX I'aHITIMAX YEPCITHO-
MO3TOBBIX HEPBOB, B TOM YHCIIE, CIIyXOBOTO M BECTHOYIISIPHOTO
[12,16,18,28,58,63]. Jdokxazano, uyto npu OCO mox BIUsSHUEM
MHTOKCHKAllMM BO BHYTPEHHEM yXe Mpeo0iafaoT 3acTOHbIC
SIBJICHUSI B BHJE KPOBOW3BJIMSHUH, KIETOUYHOH HMHQUIBTPALNHY,
JCTCHCPaTUBHBIX U ):lHCTpO(i)I/I‘IeCKI/IX U3MEHEHHI B KJIETKaX
crimpaiipHoro y3na [22,32,35,57,58].

C aHaroMo-()U3HOJOTUYECKON TOYKM 3PEHUS, HPEIIOCHLI-
KO BO3HUKHOBEHHsSI OCTPOM OTOr€HHOW SHIE(hAIoONaTHH MPH
OCO sBHAIOTHCA: NMPUJIETAHUE MUPAMHJIBI BUCOYHOH KOCTH K
MOCTO-MO3KEUKOBOMY YTy, 3aJHeil depenHoi sMKe W MO3-
JKEUKY, BHYTPEHHHMH CIIyXOBOI IIPOXOJ C HPOXOASIIMM B HEM
COCYAUCTO-HEPBHBIM ITyYKOM, HEIIOCPEICTBEHHbIH KOHTAKT Cy-
06apaxHOUIAIBHOTO MPOCTPAHCTBA € JKUJKUMHU CpelaMHu J1aOu-
PHHTa, 4TO CIYXKUT NPeOPMUPOBAHHBIM MyTEM IPOLOJDKCHUS
BOCTIAJIMTENILHOTO Tporecca B mnosioctu uepena [8]. CHauana
B TOJIOBHOM MO3Te IPeo0iafaloT Ba30MOTOPHbBIC HAPYLICHHS:
BHE3AIHOE MapaJMTHYECKOe PACIIMPEHHE COCYIOB B 00JacTH
plecsus chorioideus III u IV sxenyn0uKkoB, runepceKpenus JInK-
BOpA, 3aME/UICHHOE BCAChIBAaHHE CIIMHHO-MO3TOBOM YKUAKOCTH
IMaxXUOHOBBIMU BOPCUHKaAMH M OSHAOTCIUEM O6OJ'[O'~{€K, 4To Ipu-
BOJAUT K BO3HHMKHOBCHHUIO FI/Il'lepTeH?;l/IOHHO—FI/I):(pOLle(baHbHOFO
CHHpPOMA M JaXKe JIOKaJbHOro oTeka mo3ra [28,33]. Xponwusa-
sl [IpoLiecca COMPOBOXK/IACTCS IMOSIBICHUEM Helpocnenudu-
YECKHUX OEJKOB B JINKBOPE U CHIBOPOTKE KPOBH C MOCIISTYIOIIHM
passutueM peHoMeHa ayToceHcuomam3anuu [30,44].

Iocne cTuxaHust OCTPOro BOCHAJICHUSI B yX€ M IIPHU COXpa-
HEHHM IPU3HAKOB MOPAXEHHUSI CIYXOBOTO M BECTHOYIISIPHOIO
AHAJIM3aTOPOB M BbIABJICHHBIX B INECPUOI JICUCHUS HEBPOJIOIH-
YECKUX CHHIPOMOB MALUEHTHI MONAJAI0T B cdepy AesTelbHO-
ctu He Tosbko JIOP Bpaueit, Ho u HeBpomnarosnoros. IlosTromy
CUCTEMTH3ALM HEBPOJOIMYECKUX CHUHIAPOMOB, BO3HHUKAIOUIUX
npu OCO ¥ COXpaHSIOUIMXCSI B TEPUOJIC PEKOHBAJICCUEHIINH,
JIUKTYeT HEOOXOAMMOCTD IPOBEICHHS NPOQHIAKTHKH OTIaICH-
HBIX OCJIO)KHCHUH.

Kpyrnocytounast ypreHTHas KJIMHUYECKas OTOJIAPUHIOJIOIH-
yeckas 6onbHuna I. Xapekosa (KHIT «XMKB Ne30» XMP), na
0a3e KOTOPOU pacrookeHa Kadeapa OTONAPUHTOIOTUN U JICT-
CKOM OTOJIAPUHTOJIOTMH XapbKOBCKON MEAMIIMHCKON aKaJeMHH
HOCJISIUIUIOMHOTO 00pa30BaHMsl, Ha MPOTSDKCHUM MHOTHX JIET
3aHUMACTCSI TIPOOIEMOI JICUCHUsSI U MPOPUIAKTUKN OCIIOKHE-
Huii OCO Kak y B3pOCIHBIX, Tak U aeTed. [lo HamuMm naHHBIM
[24], xmuHMYECKHE IPOSIBIICHUS OCTPOi BUPYCHON MH(EKIHN Y
B3pocIbIX oTMedaroTcs B 80% ciydaeB npu BUPYCHOM U B 44%
— npu rHoitHOM Bapuante OCO. V nereil XxpoHuueckas reprec-
BUPYCHAsI IIaTOJIOT WS, B YaCTHOCTH Bupyc Domreitn-bap (BOB),
IPU OCTPOM I'HOMHOM CpEHEM OTUTE BBISBIECHA B BO3PACTHOM
rpynne 2-5 net y 43% nauuenTos, 6-10 et - y 36% [4]. Cornac-
Ho naHHbIM KynmukoBoit E.A. [19], npu OCO netu 10LIKOIBEHOTO
BO3pacTa B 46% ciy4daeB nHumposansl BOB, u3 Hux 16% - B
ocTpoii daze 3aboseBaHusl.

OnHUM 13 IpU3HAKOB OcioXkHeHHoro TeueHus OCO cnenyet
CUMTAaTh IIOABJICHHC HeﬁpO—HHTOKCHKaL[MOHHOFO CHUHIpOMaA, YTO
y B3POCJIBIX MPOSIBISCTCS B BUE HHTEHCUBHON IOJIOBHON 60N
HPHUCTYII000pa3HOro xapakrepa, I Qy3HOH WK JTOKaIH30BaH-
HOW B TEMCHHO-BHCOYHOW WJIM 3aThUIOYHOW 00JIACTH, KOTOpast
COIIPOBOXKAACTC LIYMOM B TOJIOBE, YYyBCTBOM JHaBJICHUS Ha
1a3a, TOLIHOTOH U Ja)ke HapyLIeHHEeM KOOPJHHALUN B MOMEHT
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npuctyna [23], MeHUHIealbHbIX NPU3HAKOB He HaOIogaeTcs.
I/ISBeCTHO, YTO IOSABJICHUE I'HOCTCUCHHUA U3 yXa 3aKOHOMEPHO
YMEHbINAET 60.]'[]) B HEM, a [P BOSHUKHOBCHHUU IPHU3HAKOB HE-
THOMHBIX BHYTPHUYEPEITHBIX OCJIOKHEHHH royloBHas 060ib mpo-
JI0JDKAeT OCTaBaThCsl MHTEHCUBHOM, J1aXKe MPUKOCHOBEHHE K BO-
JIOCaM Ha roJIOB€ BbI3bIBACT HEIIPHUATHBIC OLIYIICHUA. B nammx
HaOmoneHusX [24] Takue W3MCHEHHS BO3HUKAIH MPH THOWHOM
cpennem otute (I'CO) y 26%, a npu BupycHom —y 71% nauu-
€HTOB, YTO CTATUCTHYECKHU JIOCTOBEPHO Yallle.

VY nereii crapimux Bo3pacTHbIX rpynn TedeHue OCO noutu
TaKoe e, C TOI pa3HLUeH, YTO y JOIIKOJIbHUKOB U JAeTel Mial-
[IMX KJIACCOB CHJIBHO BBIPAXKCH T.H. Ie(aaruuecKuil CHHIPOM,
KOI7ZIa IETH He MOTYT TOYHO JIOKQJIN30BATh FOJIOBHYIO 00JIb, O/
HAaKO OHA IIPUCYTCTBYET OCTOSHHO: OTOpest U3 yXa (CIIOHTaHHO
WJIM TI0CJIC HAJIOKEHHMSI MapaleHTe3a) He IPUHOCUT 00JIerYeHus
[7,9,27]. TonoBHast 60116 COMPOBOKIACTCS TIAKCUBOCTHIO, BS-
JIOCThIO, TOIIIHOTOM, CBETOOOSI3HBIO, OOIICH U MECTHOM rHIIepa-
cTe3ueil - TUCKOM(OPT U U pa3ipa)keHNe BBI3BIBAIOT HE TOJBKO
KOXKa TOJIOBBI U BOJIOCSIHOM IMOKPOB, HO M KOXKa KOHEYHOCTEH,
TYJIOBHUIIA, HEKOTOPbIE BUABI OACKABL. Y JETEH valle oTMeya-
€TCSl UHTOKCUKAIIMOHHBIA CHHIPOM, KOTOPBIH, MO JaHHBIM HC-
cienoBanus [4], mpucytcTByeT y 25% neteil mpu rHOMHOM Uy
66% - ipu Bupycaom OCO.

OJJ,HI/IM M3 TPEBOXXHBIX CHUMIITOMOB SABJIACTCSA ﬂﬂﬂTeJ’[beIﬁ
cyO(heOpHIINTeT, HE COOTBETCTBYIOLIMII YiIydIlAIOMISHCs -
HAMHUKE OTOCKOIIMYECKON KapTHHBI, 4TO HaOmonaisock y 17%
O0JIBHBIX ¢ OcioKHEHHBIM TeueHrneM OCO [24]. JInutenbHbIH
cyO(eOpHITUTET YacTO BO3HUKACT IOCJIC THIEPTEPMHH HIIH
COXpaHseT TeMIIepaTypHble IoKa3aTenu Ha cyOdeOpHiIbHbIX
mudpax Ha HPOTSHKEHHH Bcero repuopa 3abosneBanus. [locie
HOPMaJIM3allMid OTOCKOITMYECKOH KapTUHBI U CyOBEKTHBHOIO
BOCCTAHOBJICHHUSI CITyXOBOM (DYHKIIMH BechbMa HEOIaronpUsTHHIM
NPHU3HAKOM SIBIIETCSI coXpaHeHHe cyOdeOpuimTera ¢ ObICTPOid
ytomisieMocTblo, nosbiierneM COD no 30-35 Mm/u Ge3 siBHOTO
CMEIIeHUs JICHKOIMTapHOH (hOPMYIIBI BIICBO, YacTO C YMEPEHHO
BBIPXKEHHBIM JIMM(OLUTO30M. B Takux citydasx MOBBIILIACTCS
TUTp aHTUTEN K BUpycy repreca (tur L, I, VI, IV - Dmureiin-bap),
YTO NPUBOAUT K BOSBHUKHOBEHHUIO HE TOJIBKO OTOI'€HHOM SHLIe(baJ'lO—
[aThH, HO ¥ BUpyCHOTO dHIeamTa [5,21,32,44].

He6naronpuatHsIM IpU3HAKOM HETHOMHBIX BHY TPUUYEPEIIHBIX
ocnoxxHeHUH OCO sABisieTcsl TakkKe BO3HUKHOBEHHE CHUMIITO-
MOB JINKBOPHO-THIIEPTEH3MOHHOTO cuHIpoMa. Kpome ronoBHoit
601, y B3pOCIIBIX 00 TOM CBUETENILCTBYIOT TAKUE CUMIITOMBI,
KaK HEIOCTaTOYHOCTh KOHBEPICHLUH, aKKOMOJAIIUH, OrpaHu-
YCHUC IIOABHIXHOCTH ITIa3HBIX ﬂ6J'lOK KHapYy»XHu, IOJOXKUTECIIb-
Hbll cumnToM ['ypeBudya-ManHa (60sb IIpU OTBEICHUM IV1a3 B
CTOPOHY, COINpPOBOXKIAIOLIAsICA CJIE€30T€UEHHEM). 3acTONHbIC
SIBJICHUSI HAa IJIA3HOM JIHE BBISBIISUIMCH PEIIKO U OBLIH, CKOpee,
CJICICTBHEM COIYCTBYIOILECH COCYIMCTOM MAaTOJIOTHH Y MaleH-
Ta. CoracHo cOOCTBEHHBIM AaHHBIM [24], Takue Cilyyau BbI-
sBJIeHbl y 26-33% manueHToB ¢ THOMHBIM M BUpycHbIM OCO.
Mmerormasicst mpu 9TOM TPUTeMUHAIbHAsE 00JIb COITPOBOXKIACTCS
BBIITIAACHUCM TaKTHJIHLHOM YYBCTBUTCJIBHOCTH POIr'OBHUIIbI, JIMIIA,
CJIN3UCTOM HOCA C OJHOMMEHHON CTOPOHBI, YTO OIPEAEINIOCh
y 41% OonpHBIX 1pH rHOWHOM U Y 58% - npu BupycHom OCO.
IIpu Beinucke u3 JIOP-cranuonapa yaie COXpaHsIOTCS Takue
HPU3HAKH TUIEPTEH3UOHHO-TUIPOLE(AIbHOIO CHHIPOMA, KaK
IIOJIOKUTENbHBINA cUMIITOM ['ypeBuda-MaHHa U CHUXKEHUE KOp-
HeaspHOro peduexca y 10-11% 6Gombapix OCO [26]. V nerei
JIOLIKOJIBHOTO M MJIAJIIIETO LIKOJIBHOTO BO3pPAcTa CPein OCIOXK-
HEHUH FHOMHBIX 1 BUpYCcHBIX OCO mposiBICHUS JTUKBOPHO-TU-
IIEPTEeH3UOHHOTO CUHApOMa BbIsABIECHb Y 17% u 37%, cooTBeT-
CTBEHHO [4], 4TO 4alle MpOosBISIETCS B BHUJE TOJOBHON 00,
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rAnepeCTE3un KOXKHU I'oJIOBbI U KOHe‘-{HOCTeﬁ, OrpaHU4YCHUs 1O/~
BW)KHOCTH IVIa3HBIX 100K KHapy»xHu.

JIMKBOPHO-TUIIEPTEH3UOHHBIN CHHIPOM Yy B3POCIBIX B He-
KOTOPBIX cliydax moarBepikaeH npu nposegenun CKT- w/umm
MPT-rpaduu rososroro mosra [10] B Buzae paciupenus cyoa-
PpaxHOUAAIBHOTO IPOCTpaHCTBa InOO0 noBbiieHnss MP-curnana
0a3zanpHO W/WINM KOHBEKCHTAIBHO (BHELIHSSI THUApOLE(AHs).
Tomorpaduyeckn JIHKBOpHAsi TUIEPTCH3UsI KOHCTATHPOBaHA
yarie [24], 4eM BBIABIISIACH TIPU KIMHHYECKOM OOCIICIOBAHUH:
GazanpHas JJOKAJIM3aLHsl [IATOJIOTMYECKOTO MIPoLiecca Onpeelie-
Ha y 78% OGoNbHBIX NpU FHOWHOM Uy 61% - mpu HErHOWHOM
OCO, xouBekcutanbHas —B 17% u 32% ciydasx, cooTBeT-
CTBEHHO. Y JIeTel TaKue MCCIIEe0BAHMUS IPOU3BOMISATCS rOpasio
pexe, B OCHOBHOM IIPH IIOAO3PEHUU HA I'HOMHBIE BHYTpH-Ye-
PEIHBIC OCJIOKHEHUA.

W3BecTHO, 4TO MOpaXkeHUue BHyTpeHHero yxa npu OCO mo-
KET IPOSBIIATHCA B BUIC HaGHpI/IHTI/ITa, KOTOprﬁ KIIMHUYCCKHU
XapakTepu3yeTcs: nepuepuyecKuM BeCTUOYISIPHBIM CHHAPO-
MoM [17,20,50,56], OIHOCTOPOHHHM MEJIKO- HJIM CpelHepas-
MallMCTbIM TOPU3OHTAJIBHBIM HHUCTAarMOM CHadajJla «pasapa-
JKEHHsD», a 3aTeM «yrHereHus», daie [-II cremenn na ¢one
CHUCTEMHOI'0 TOJIOBOKPY)KEHMS, C OTKJIIOHEHHEM 00euX pyK B
CTOPOHY MeHee BO30YIXKICHHOIo Ja0upUHTA TPH BBIOIHEHUH
KOOPJMHATOPHBIX MPOO, MIATKOCTHIO B 1o3e Pombepra, MeHso-
].Llel\/'l CBOC HaIlpaBJICHUC NPU U3MCHCHUU IIOJIOKCHUS TI'OJIOBBI,
3aKOHOMEPHBIMU U3MEHCHUAMU ITOXOIKH. Bblmenepeqncneﬂ—
HblE IpU3HAKK oTMeueHb! y 20% nauuenToB npu roitnom OCO
n'y 14% - npu HErHOWHOM, YTO HECKOJIBKO BBILIE PE3YJIbTATOB
Jpyrux uccienosarenei [17].

[Tpu orcyTcTBHM TaOMPUHTUTA, OJHAKO IMPOJOHIALMH BOC-
HAJIUTEIBHOTO HETHOWHOTO IpoLecca B MOJIOCTH Yeperna oTMe-
YaeTcsl ABYCTOPOHHUN MEJNIKOPa3MAaIIUCThI TOPU30HTAIbHbIH
HUCTUTM ¥ HECHCTEMHOE TOJIOBOKpYxeHue. OTOHEeBpoIoruye-
CKO€ HUCCJIENOBAHUEC BBIABUIO MHTCHLHWIO TP BBIIIOJITHEHUHN KO-
OPJIMHATOPHBIX MPOO W MATKOCTh B 1o3e PomOepra, He3zaBuCs-
I1yI0 OT HalpaBJeHUS OT 10BOPOTA TOJIOBBI U HE3aKOHOMEPHbIE
U3MEHEHMS MOXOIKH. YKa3aHHbIE INPU3HAKH BbLABICHBI Y 60%
B3pOCIbIX MalueHToB rnpu rHoitnom OCO B Hauane 3aboseBa-
HUSL U coxpansuch y 40% 13 HUX 3HAUUTEIBHO JOJIbLIE, YeM
HOpMaJIn3alus oTockonuueckoit kapTunsl [24]. Ilpu BupycHOM
OCO Takue u3meHeHus ormevanuch y 20% manueHToB, CONpo-
BOXKIAJINCH CJIA00CTBIO JIMLEBOH MYyCKy/IaTypbl OZHOUMEHHOM
CTOPOHBI JInla, aHAJIOTMYHBIMHA JTUHAMUYECKUMU OTKIIOHCHUS-
MH, 4YTO, I10 BCEH BEPOATHOCTH, CBUACTEIILCTBYET O ITOPAKCHUU
HpeIBEPHO-MOIKEUKOBBIX MPOBOIIIMX MyTeil 1 Havyaie ¢op-
MHPOBaHHsI MOCTO-MO3KEUKOBIO CHHIPOMA.

V nereil HaOnOQACTCS MOSBICHUE HE TOJBKO JBYCTOPOHHE-
r'0 MEJIKOPAa3MAaIllMCTOr0 HUCTarMa, HO MHOTJa U KIIOHUYECKOTO,
CpEIHEPa3MAILUCTOr0, YTO COIPOBOXKAACTCS CIa00OCThIO JIUIIE-
BOW MYCKYJIaTypbl OZTHOUMEHHON CTOPOHBI JINIIA, MHOT/A - LIaT-
KOCThb B 110o3¢e PomOepra, He3aBUCsIIas OT MOBOPOTa rojioBbl. B
TaKUX CUTyallusaX NpUumialarT Uit KOHCYJIbTallui HEBPOIIAaTO-
Jiora, KOTOpbIi coBMecTHO ¢ jedamuM JIOP BpauoM npoBoaut
yIIIyOJeHHOE OTOHEBPOJIOINYECKOE HCCIECA0BAHUE CIYXOBOH U
BECTUOYJISIPHON (pyHKIHH.

[Ipu mpoBexeHHH BpalaTeIbHONW HPOObI HAMU BBISBICHO
[24], uto npu ocnoxxHeHHOM TeyeHUH OCO y B3pOCIBIX Maly-
€HTOB B HCKOTOPLIX ClIydasax MEHACTCA BOS6y):LI/IMOCTl> na6npm—1—
TOB 0e3 SIBHOW KJIMHMYECKOH KapTuHBI Jabupuntura. Ocoboe
BHUMaHHE CJIEAyeT 00paTuTh Ha OOJIbHBIX, Y KOTOPBIX B Havyaje
3a00J1€BaHMs HAa CTOPOHE BOCHAJICHHOIO yXa YCTaHOBJICHO 3Ha-
YUTCIbHOE IOBLIMICHUE ITPOAODKUTCIBHOCTH, aAMIUIMTYAbI U
CTCIICHU IMOCTBpALIAaTCIIbHOIO HUCTarMa, MHOTAa C IOSABJIICHUEM
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TOHHYHOCTH, KOTOPOE COIPSDKEHO CO CI1a00 BHIPAYKEHHBIM IOJI0-
BOKPYXEHUEM U IIPAKTUYECKHUM OTCYTCTBUEM BEIr€TATUBHBIX pe-
akuui. B nanpHeiieM y HUX NPy HOPMAJU3alUl OTOCKOIIHYE-
CKOH KapTHHBI U Mcue3HoBeHu! npusHakoB OCO coxpaHsnnuch
HEBPOJIOTUUECKHE HKaI00bl: MEePUOANYSCKHE TOJOBHBIE 0O,
cyO(heOprIINTeT, IATKOCTh TP XOAB0E, MPU3HAKU JIMKBOPHOM
TUIIEPTECH3UHU, UTO CBUACTCILCTBYET O d)OpMPIpOBaHI/II/I OTOI'CH-
Hoii sHuedanonariuy. COrIacHO MOJIyYEHHBIM HAMU JIAHHBIM,
CHUMITOMATHKA MEPBUYHOTO Pa3ApakeHUs] 000MX JaOWPUHTOB
IPH OIHOCTOPOHHEM BOCHAJIMUTEIBHOM IPOLECCe B CPEIHEM
yXe C IOCIIEAYIOINM YTHETeHHEeM Ja0MPUHTHBIX peakuuii ¢
JIByX CTOPOH CBHUJIETEJILCTBYET O PACHPOCTPAHEHHH TIpolecca
3a Tpeiesibl BHYTPEHHETO yXa.

TonoBokpyKeHHe y JeTeil BcTpedaeTcs: peke, 4eM y B3poc-
neix. Ecnn BBIICIINTE «HCYTOYHECHHOEC I'OJIOBOKPYIKEHUE), «IIC-
pudepuyeckoe BeCTHOYISIPHOE PacCTPOMCTBO» U «HAPYILICHUE
paBHOBecHs», TO moutH 90% BecTHOYISIPHBIX PacCTPOICTB y
JeTell JNarHOCTUPYIOTCS KAaK «HEYTOYHEHHOE TOJIOBOKpYIKe-
HHE», YTO AUKTYET HEOOXOMUMOCTh MPOBEACHHs AU PepeHII-
POBAaHHOIO BeCTUOYIAPHOro TecTupoBanus [51,52,67].

Bausare OCO Ha BecTHOYISIpHYIO (GYHKLHUIO Y JeTeil B HO-
CJICAHUE I'O/Ibl aKTUBHO U3Yy4Ya€TCsI MHOTUMH UCCIIEN0BATECIISIMU,
OJTHAKO WX 3aKIroucHus pasHopeumBbl. Tak Lous J. [55], Said
E.A. [69], Monsanto RDC. [59], cuuTatoT, 4T0 npu HAJIXIUU
BbINOTa B cpeaneM yxe npu OCO BecTHOYIsIpHBIE HApYIICHHS
110 pe3ynbTraraM MHOI'MX UHCTPYMCHTAJIbHBIX TCCTOB 6])1.]'11/1 3Ha-
YUTEIbHBIMU M TOJBKO JPEHHUpOBaHUE OapaOaHHOM IOJIOCTH
IPUBOIAMT K HOopManu3auuu nokasareneil. Jennifer B. Christy
[45], Aarhus L. [36], Bista R. [39], yTBep»1aroT, 4TO, HECMOTPS
Ha KIMHHUYECKHUC IOCJICONEPALIMOHHBIC YITY4IICHUS, }IOGHTbCﬂ
IIOJIHOTO BOCCTaHOBIIeHUsI He ynaercsi. Kazmierczak [49] npu
TECTUPOBAHUU JeTeil ¢ ronoBokpyskeHusamu npu OCO c BbIIO-
TOM METOJIOM IOCTyporpaduy 3HAYUMBIX OTKJIOHEHHH BECTHOY-
.]'lf[pHOFI (byHKL[I/II/I HE BbISABUJI, CUUTAas, YTO YBCIMYCHUE MAKCH-
MaJIbHOM AMIUIMTYABI OTKJIOHEHUS B CPABHCHUU C HOpMOﬁ, 1o
BCEH BEPOSATHOCTHU, CIIPOBOLIUPOBAHO IOTEPEH KOHLICHTPALIUH, &
HEBHUMATEJIbHOCTL BbI3bIBACT CYILICCTBEHHBIC OTKIIOHCHUS KO-
nebanuii miaTGopmsl.

Monsanto RC [59], Pazdro-Zastawny K. [61], Rafael da Costa
[64], Rehagen, S.K. [65] cuuraror cratu4eckyio MOCTyporpa-
(U0 TPOCTBIM U OBICTPBIM CIIOCOOOM OOBEKTUBHOW OILICHKH
paBHOBECHS U BBISBIECHHS €ro paccTpoiicTa y aerei. CortacHO
JaHHBIM ATHX aBTOPOB, y fereit ¢ OCO u BbIoTOM B GapabaH-
HYIO MOJIOCTh J[aXKe I0CJIe HOPMAaIU3alnK CIIyXOBOW (yHKIHN
KIMHUYECKH, PU3HAKU CKPBITOW BeCTUOYISIPHOU AUCOYHKIMN
onpenenstores B 30-60% ciyuaes.

CoracHo uccnenoBanusm [47], MpoBECHHBIM METOJIOM CTa-
THUYECKOW CTaOMIIOMETPHH, JUIsl BBISIBICHUS CKPBITBIX BECTHOY-
JIIPHBIX HapyLICHUH B BO3pAacTHOH rpymnme 4-7 jeT, THOMHBIN
OCO Hapymaet (QyHKIHIO PaBHOBECHS 3HAUYUTEILHO OOJbILE,
4YeM HETHOWHbIH. BriroueHue 3putenbHo#t addepeHtaiun 00-
JeryaeT yjiep)KaHue BepTHKAJILHOTO paBHOBeCHs y AETed 10-
mkosnbHOro Bo3pacta ¢ OCO pa3HbIMU My TAMU: TIPY HETHOIHHOM
- OCPEACTBOM YMEHBIICHUS aMIUIUTY/Jbl IIOCTYPAJIbHBIX JIBH-
)KCHMﬁ, a 1pu THOMHOM — 3a CYET YMEHBIICHUA UX BapUATUBHO-
ctu. [Ipu HaMUUUy 3pUTEIBHOTO KOHTPOJIS Y JeTell ¢ THOHHBIM
OCO B obecrieueHnH OCHOBHOH CTOWKH Ipeolianear roieHo-
CTONHas cTparerus, a npu HerHoitHom OCO nomuHMpYeT Tazde-
JApCHHas CTpaTrerus. Brimeusnoxennoe CBUAECTEIILCTBYET, YTO B
JIOLIKOJIBHOM Bo3pacTe rHoiHbIi OCO 0oree cylecTBeHHO Ha-
py1aer GpyHKIHMIO paBHOBECHS B CPABHEHUH C HETHOMHBIM, 3TO
POABJIACTCA B 3BHAYUMOM CHUXKXCHUU CTaOMJIBHOCTH OCHOBHOM
CTOWKH U MPEACKa3yeMOCTH KOJIeOaTeIbHbIX IBIIKCHHH.
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Hernoiinble OCIOXXHEHHS CO CTOPOHBI I'OJIOBHOTO MO3ra U
BHYTpeHHero yxa y nanueHToB ¢ OCO HECKOJIbKO MEHSIOT CTe-
IIeHb U XapakTep Tyroyxoctu. Becbma gacto, kpome Tpanchop-
MAalMOHHOTO MEXaHU3Ma CPEIHEro yXa, CTpajgaeT U CIyXOBOH
HEpB, IPUYEM HE TOJIBKO BOCIAJICHHOTO, HO U HEBOCIMAJICHHO-
ro yxa. Ilo nanusim A.Jl. ['ycakoBa [6], mocie nepeHeceHHo-
ro I'CO ocrarouHble HapylIeHUs ciayxa BblABIsAoTCA y 43%
OOJIBHEIX, ITOCIIe BUpycHOro —y 60%, npudem B 17% ciaydaes
9TH MU3MEHEHMS COXpaHsIoTca B TeueHue 8-12 mecsues. [lo
muenuto SInos 10.K. [34], F.P. Cordeiro [41], Ana Luiza Papi
Kasemodel [37], mpuunHO# pa3BUTHS CEHCOHEBPATbHOU TY-
rOyXOCTH y B3pOCIBIX B 25,5% cilydaeB sBIsSETCS NEPEHECEH-
Hblil panee OCO.

Ilo Hamum naHHbIM [24], y BceX B3pOCIIbIX HALUEHTOB KOCT-
HO-BO3AYIIHBIH HHTEpBal Ha TOHAJIBHOH IIOPOrOBOW ayauo-
rpaMMe UJeHTHYEH TakoBoMy y 60ibHBIX ¢ OCO 6e3 ocnoxHe-
Hui. [Ipu ocnoxHenHoM rHoitHOM OCO Ha BOCIaJICHHOM yXe y
72% MaLMeHTOB BBISBICHA CMEILIaHHAS TYTOyXOCTb, IPEUMYILe-
cTBeHHO, II-III cTeneHeli ¢ BbIpaKeHHBIM BOBJIEUEHHEM B IIaTO-
JIOTUYECKHH MPOLECC CTPYKTYP 3BYKOBOCIIPHATHS HE TOJIBKO Ha
YPOBHE YJIHUTKH, HO U PETPOKOXJIEAPHO, YTO JTOKYMEHTHPOBAHO
HaJIIOPOroBoH (TMoBbILIeHHE MOPoroB quddepentmannu >2 nb)
U Pe4eBOii (TOHO-peUeBOE HECOOTBETCTBUE) ayJMOMETpUCH. IDTO
HECKOJIBKO Oouibllie, ueM IpH HeociaokHeHHOM Tedyenun OCO:
no naHHbM AWM. Slman [35], cMemanHas TyroyxocTb oTMeue-
Ha B 29% ciyuaes, o pesynsraram Ana Luiza Papi Kasemodel
[37] — 43%. Ilpu npoBeneHUH TUMIAHOMETPUH COOTHOIICHUE
THUIIOB THMITAHOTPAaMM IIPH HEOCJIO)KHEHHOM H OCJIOKHEHHOM
OCO uaentuyHo: Tin B (1o Jerger) peructpupyercst HpuMEepHO
y 79% nanuenToB, y octanbHbIX — Ul C. Hamu BbIsSiBIEHO CcTa-
TUCTHUYECKH JOCTOBEPHOE OTHOCHTENBHO KOHTPOJISI MOBBILIE-
HHe cpeqHux noporos ipsi-AP. Ha yxo 6e3 Bocnanenus y 83%
nauueHToB ¢ rHoiHbIM OCO ciayX B npefesax HOpMbl.

B nmporuononoxHocts 3TOMY, 1pu BupycHoM OCO y B3poc-
IbIX B 47% citydaeB onpesienseTcs KOHIyKTUBHAs TYTOyXOCTb, B
OCTAJIBHBIX Cllydyasix — cMemanHas. O KoMOMHHUpPOBaHHOM (TiepH-
(hepuuecKoM M IEHTPAJIBbHOM) XapaKkTepe IMOPayKeHHUsI CIIyXOBOTO
aHAIIM3aTOPa CBHU/ICTENIbCTBYIOT AHAJIOTMYHbIE ITOKA3aTeN HaIIO-
POrOBOI1 1 pedeBoii ayIMOMETPUH, CTATUCTUYECKU JOCTOBEPHOE B
OTHOILICHUH KOHTPOJISI TOBBILICHHE CPEIHHUX MOPOroB ipsi-AP u
contra-AP. YV 48% 3THX manueHToB Ha CTOPOHE He3aeliCTBOBaH-
HOTO B BOCHAJMTENIHHOM IIPOIIECCe yXa OOHapy)KeHa CEHCOHEB-
pasibHast TYTOyXOCTh LICHTPAJIbHOTO XapakTepa I creneny, 4to moj-
TBEPIK/ICHO TMOBBIIICHHEM MOPOTroB I pepeHIIHAINH, PEUCBON
ayMOMETpHUeHi, CTATHCTUYECKH JOCTOBEPHBIM OTHOCHUTEIILHO KOH-
TPOJIS MOBBILICHUEM CPEIHUX MoporoB ipsi-AP u contra-AP. Dot
(hakT CBUIIETENBCTBYET O BOBJICYCHUH B IATOJIOTMYECKUI MPOLIECC
CJIyXOBOT'O aHaJIN3aTopa IIPOTHBOIOJIOKHOTO yXa IPU OCIIOKHEH-
HoM TeueHuu BupycHoro OCO y B3pocibix [24].

TIpeamnonoxeHne 0 TOM, 4TO MPHU TePrEC-BUPYCHON HHDEK-
MU CTPajaeT Kak nepudepuueckuil OTAea CIyXOBOTO aHa-
JIM3aTopa, TaK M LEHTPAIbHbIA, B YaCTHOCTH €r0 CTBOJOBBIC
CTPYKTYPBI, TIOATBEPIKICHO HAMH ITPU PETUCTPALIMY KOPOTKOJIa-
TEHTHBIX CIYXOBBIX BbI3BaHHBIX noteHiuanos (KCBII) y Gonb-
HBIX ¢ ocioxkHeHHbIM TeueHrueM OCO [3]. Jluarunos co cTopoHbl
LIEHTPaJIbHOW HEPBHOM CHCTEMBI (CHaYasa - OTOreHHas sHIeda-
JIOTATHsI, 3aTeM - OCTPBIA BUPYCHBII SHIIE(DATHT, dHIEDATOMHU-
€JINT) YCTaHABJIMBAJICS HE TOJIBKO KIMHUYECKH, HO U METOIOM
UMMYHO(EPMEHTHOTO aHalK3a, MOJIUMEpa3HOil LermHoi peax-
uu. Ilpu peructpanun KCBII koHCTaTHPOBaHO OCTOBEPHOE
yAJMHEHME JJaTeHTHOoro neprona nuka V BonHs! KCBI, a Taxoke
MEXIUKOBOTO MHTEpBaa [-V.

Hannure ceHCOHEBPalIbHOTO KOMIIOHEHTA y JeTeil Ha (oHe
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OCO ormeuaercst B 10-23% HaOnroneHuil, 4eMy MOCBSILIECHO
MHOro uccnenoBanuii [29,36,68]. I1lo HammM 1aHHbIM [4], osB-
JICHHE CEHCOHEBPAJILHOrO KOMIOHeHTa Tyroyxoctu npu OCO,
B OCHOBHOM | cremeHwu, ompesensercs u y JeTeld, 0COOCHHO
MIOAPOCTKOBOTO BO3pacTa, IIPUYEM TAKXKE Yallle IPU BUPYCHOM
OCO (36%), uem npu rHOHHOM (15%), UyTO yCcTaHOBIIEHO TO-
HAJIBHOM TIOPOTOBOI aynuoMeTpuen. Y aerell AOMIKOJIBHOIO U
MJIAQJILIETO IIKOJIBHOTO BO3pacTa IOpakeHHE CIyXOBOI'O HEpBa
ayIMOMETPUYECKU BBIABIIACTCS IOpa3fo PEexe, HaAIOPOroBbIE
TECTbI UM HE IPOBOJISIT.

Pestomupysl BBIIEU3I0KEHHOE, CIIEAYET 3aKIIOYUTh, YTO
CHUMIITOMAMH HEOJIAronpUsTHOTO TEYEHHUsI OCTPOrO CPEIHEro
OTUTA SBJISIOTCSL:

- NPOJIOHTMPOBAaHHAsl BO BPEMEHM CHJIbHAs T'OJIOBHAsi OOJb,
KOTOpasi KJIMHUYECKH HE COOTBETCTBYET HCUe3aroIieMy 00eBo-
MY CUHZIPOMY B CPEHEM yX€ U HOpPMAJIM3aLUU OTOCKOITNYECKOM
KapTHHBI,

- JUINTENbHBIH cyO(eOpruiInTeT, conpoBoXIaeMblii ObICTPO
YTOMJIIEMOCTbBIO, IIATKOCTBIO TOXOAKH, moBbiieHneM COD,
4TO HAOJIIONACTCS B MIEPUOJIE PEKOHBAJIECLEHIIMN Ha (JOHE BOC-
CTAHOBJICHUS CIIyX0OBOW (DyHKIHH;

- IIOSIBJICHUE IIPU3HAKOB JIMKBOPHO-TUIIEPTEH3UOHHOTO (Yale
npu HerHoiHOM OCO) M MOCTO-MO3KEUKOBOI'O CHHIPOMOB
(uamte npu rHoitHoM OCO) B akTHBHOH (hase oTHTA y B3POCIBIX
MALIEHTOB U UX COXPaHEHHE B IIEPHOJ] PEKOHBAJIECLICHLINY;

- NPU3HAKU pa3Apa)keHHs 000MX JIAOUPUHTOB MPH OAHOCTO-
POHHEM BOCHAIUTEIHLHOM IIPOLIECCE B CPEHEM yX€e ¢ MOCIeny-
IOIUM yrHETEHHEM JaOMPHUHTHBIX PEaKIMi, TaKKe BBIPAKEH-
HOE C JIByX CTOPOH;

- BOBJICUCHME B IIaTOJOI'MYECKUH mpolecce (Yale Ipyu THOU-
HoM OCO) ci1yX0BOT0O HepBa ¢ OTHOMMEHHOH CTOPOHBI HE TOJIb-
KO Ha YPOBHE YJIUTKH, HO 1 PETPOKOXJICAPHO, IIPY HHTAKTHOCTH
IIPOTUBOIIOJIOKHOIO HEBOCHAJICHHOTO YXa;

- BOBJIEYEHHE B [IATOJIOTMYECKUH TpoLecce (Jalie Ipu BUpyc-
HoM OCO) c1yx0BOro HEpBa HE TOJIBKO CO CTOPOHBI BOCIAJICH-
HOTO yXa, HO M Ha IPOTHUBOIOJIOXHON - IIPU OJHOCTOPOHHEM
MH(QUINPOBAHNH, ITPUYEM HE CTOJIBKO Ha YPOBHE YJIUTKHU, HO U
PETPOKOXJIEAPHO, YTO IOKYMEHTUPYETCS HE TOJBKO ayauoMe-
TpueH, umnenancomerpueit, a u peructpanueit KCBII.

[IpencrapnenHble JaHHbIE UMEIOT IPAKTUYECKOE 3HAUYCHUE U
OIIpe/ieIIeHUs TPYIII pUCKa U pa3pabOoTKH JIeYeOHOH TaKTUKH.
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SUMMARY

MULTIFACTORIAL METATYMPANAL MANIFES-
TATIONS OF NONPUURENT COMPLICATIONS OF
ACUTE OTITHIS MEDIA (REVIEW AND OWN OBSER-
VATIONS)

Pochuieva T., Garyuk G., Lozova 1., Merkulov O.
Kharkiv Medical Academy of Postgraduate Education, Ukraine

Data of otoneurologic, audiologic and vestibulometric re-
search were analyzed in both adult and child patients suffer-
ing from acute otitis media with focus on probable spread of
inflammatory non-purulent process into inner ear and brain.
Combination of available printed data and own research dur-
ing the 2010-2021 y.y. are presented. Following the analysis
of the identified symptoms in the acute stage of otitis media
main pathognomonic signs of development of otogenic en-
cephalopathy in kids and adults were defined. Essential atten-
tion was paid to comparative analysis of cochleovestibular
analyzer state with patients suffering from purulent and viral
otitis media, as well as comparison of such state in inflamed
ear and in intact side. All analysis were carried based on tra-
ditional diagnostics methods which enables medical practi-
tioners to timely diagnose adverse signs of acute otitis media,
determine risk level and improve treatment tactics.

Keywords: acute otitis media, non-purulent intracranial com-
plications, cochleovestibular disorders.

PE3IOME

MHOTO®PAKTOPHBIE METATUMITAHAJIBHBIE ITPO-
SABJIEHUSI HETHOMHBIX OCJIOXKHEHHI OCTPOIO
CPEJHEI'O OTUTA (OB30P U COBCTBEHHBIE HA-
BJIKOJAEHNST)

Ilouyesa T.B., I'aprok I.H., JlozoBas 10.B., Mepky.ioB A.1O.

XapvKosckask MEOUYUHCKAST aKademus NOCIeOUNIOMHO20 00pa-
306anus, Ykpauna

ITpoananu3upoBaHbl JaHHBIE OTOHEBPOJIOIMYECKOTO, ayJHo-

JIOTHYECKOT0 M BECTHOYJIOMETPUYECKOTO MCCIEAOBAHUN Yy
B3POCJIBIX U JICTEH TPU OCTPOM CPEIHEM OTUTE C TOUKHU 3PCHUSI

© GMN

BO3MO)KHOTO PAacHpOCTPAaHEHHs] BOCIAIUTEILHOIO HETHOWHOTO
npolecca Ha BHYTpPEHHEE YXO U rojloBHOW Mosr. IIpuBeneHsl
JIMTEPATYPHBIC NaHHBIE U PE3YJILTAThI COOCTBEHHBIX HCCIIE-
JIOBaHUM O HPOSBICHUAX HETHOMHBIX OCJIOXKHEHHUH OCTPOro
cpeanero orura ¢ 2010 mo 2021 rr. Ha ocHoBaHuU aHanu-
3a BBIABJICHHBIX CUMIITOMOB B OCTpBIN Iepuoj 3a00jaeBaHus
CPE€AHUM OTHUTOM ONPECAC/ICHbI OCHOBHBIE NIATOTHOMOHHWYHBIC
IPU3HAKNA PA3BUTHUSl «OTOTCHHOW HHue(daIonaTuuy Kak y
B3pOCIBIX, TaK U y AeTeid. Ocoboe BHUMaHHE YACIEHO CPaB-
HUTEIBHOMY aHAJU3y COCTOSHHS KOXJIEO-BECTHOYJSIPHOTO
aHaJIN3aTOPa NPU THOWHOM M BUPYCHOM CPEIHEM OTHTE Kak
CO CTOPOHBI BOCIAJICHHOTO yXa, TaK M Ha «MHTAKTHOI» CTO-
poue. [ToxydyeHHsle B pe3ysbraTe aHajau3a JaHHBIC TO3BOJST
BpayaM IPAaKTHYECKOTO 3BEHA CBOEBPEMEHHO BBISIBUTH He-
OnaronpusTHbIC IPU3HAKU TEUEHHSI OCTPOTO CPEJIHET0 OTUTA,
OIIPEJIeNIUTh IPYIIBI PUCKA U KOPPEKTHPOBATh JieueOHO-11a-
F'HOCTHYCCKYIO TaKTHKY.
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OLEHKA HEJECOOBPASHOCTU NIPUMEHEHUWA KOHYCHO-JTYUYEBOM
KOMIIBIOTEPHOU TOMOI'PA®UN Y AETEHA IJISI JUATHOCTHUKMH,
3D HEQ®AJIOMETPUH U IINTAHUPOBAHHUSA OPTOAOHTUYECKOI'O JIEYHEHUSI (OB30P)

12Taxuo JI.A., *Beimemupcekast T.A., ’Bypaakos ILA., *Cropoxenko K.B., 3®muc I1.C.

'Hayuonanenas meouyunckas akademus nocieOunionno2o oopasosanus, Kuee;
[Jenmpanvhas nadopamopus duaznocmuku 20106wl, Kues, SHayuonansuvlii meouyunckuil ynueepcumem um. A.A. Bocomonvya,
Kagheopa opmooonmuu u opmoneduueckou cmomamonozuu, Kues, Yxkpauna

C MOMEHTa OTKPBITUSI PEHTI€HOBCKUX JIyyel, CTOMaTolI0ru-
yeckas paguoJIorysl UIpaeT 3HAuYMMYIO pojib B JUATHOCTHKE U
IUTAHUPOBAHUH JICUCHHUS, @ TAK)Ke B IIPOrHO3UPOBAHUHU INATTEp-
HOB POCTa U Pa3BUTHUS KOCTHBIX CTPYKTYp uepena y AeTeil.

XoTsl TpaJULHOHHBIE PEHTIeHOrpapUIecKue METOIbl TaKue
KaK MepHanukaibHas peHTreHorpadus, a Takke MaHOpaMHas,
OokoBasi U TpsiMast nedanorpadus UCIOIb3YIOTCSI CTOMATOJIO-
raMH BCEX CIELHalIbHOCTEH yke Oojiee Beka, BOSHUKAET MHO-
JKECTBO BOIPOCOB OTHOCUTEIBHO MHTEPHpPETALUU ABYMEPHBIX
CYMMAaLIMOHHBIX PEHTT€HOIPaMM B CBSA3U C OYEBUAHBIMU OTpa-
HUYEHUSMH, TAKMMHU KaK YBEJIMUEHHE, HAJIOKEHUE M HCKaxe-
HUe wn300pakeHHH. VIMEHHO TEXHOJOTHMsS KOHYCHO-Ty4eBOW
KOMITBIOTEPHOH ToMOrpaduy 3aMeHsieT 0OBIYHYIO JABYMEPHYIO
BU3YaIM3aLUIO U IIUPOKO IPUMEHSETCS B CTOMAaTOJI0T HH.

Konycno-ny4yeBast kommbtoteprasi tomorpadus (KJIKT) -
peHTreHorpaduueckuii METoA MOJMYYEHHs] MYJIBTUILIAHAPHBIX
u 3D u300paxeHnit CTpyKTyp deperia C LeNblo JUArHOCTUKH U
IuIaHupoBaHus cromatonornueckoro yedenus. KJIKT nzobpa-
KeHHs1 GOPMUPYIOTCS 3a CYET M3OTPOITHBIX BOKCENEH, TaK 4TO
Ka)KIBIH 2IeMeHT 00beMa (BOKCeIb) HMEeT paBHbIE pa3Mephbl BO
BCEX TPEX OPTOrOHAJBHBIX MJIOCKOCTSX, YTO, B CBOK OuUepesb,
MI03BOJISIET MOJTy4YaTh TOYHBIE M300paKEHHs B JII00OM Harpas-
JICHUH cpe3a, U BCe HeOOXOAMMBIE JIMHEIHbIE, YIIIOBbIE U 00b-
eMHbIe u3Mepenus [1].

®dynnameHTanbHblil npuHiun ucnonab3oBanud KIIKT mis
JIUArHOCTHUKY U ITAHUPOBAHMUSI JICUEHHsI B CTOMAaTOJIOTUH - MaK-
CUMM3HUPOBATh KIMHUYECKYIO IMOJIb3y NPU MUHMUMU3ALUU PU-
CKOB HOHM3HpYoLIero uznyyenus. M3sectHo, uto KJIKT umeer
OOJNBIIOI AMana3oH 703 OOMyYEHUs], YTO CBA3aHO C TEXHUYEC-
CKUMH Pa3IMNuUsIMU PA3HBIX KOHYCHO-Ty4€BbIX KOMIIBIOTEPHBIX
TOMOrpag)oB M IIPOTOKOJIOB cOOpa JaHHBIX. VIMeHHO 1032 00y-
4eHHs probpeTaeT 0co0yi0 3HAYMMOCTh NPH HCIOIb30BAHUH
KJIKT B pa3nuuHbIX BO3pPACTHBIX IPyINIaxX B CBS3U C BHICOKUM
YPOBHEM OHOJIOTMUECKOTO PUCKA.

OOOCHOBaHHBIMU KJIMHHYECKUMH MMOKA3aHUSIMU JUIsl Ha3Ha-
yenus KJIKT Busyanusanuu B OPTOZOHTUM SIBIISIOTCS: OLIEHKA
HapyIIeHUH MOPQOJIOruU 3y0OB, PETUHUPOBAHHBIX, IHCTOIH-
POBaHHBIX U SKTOIMPOBAHHBIX 3y00B, BKIIIOUas OLEHKY TPEThUX
MOJISIPOB, 0COOEHHOCTEI pa3BUTHS, IIATOJIOTUH BEPXHEUEIIOCT-
HBIX CHHYCOB M 00beMa JIbIXaTelIbHbIX MyTel Ha ypoBHE HOCa,
HOCOIJIOTKM M POTOIVIOTKY, OLIEHKA BO3MOMKHOCTH BHEAPEHUS
MUHM UMIIAHTATOB KaK JONOJHUTEIbHON BPEMEHHONW KOCTHOH
OIOPBI, OLIEHKA YEePEHHO-JIUIEBBIX Aedopmannii 1 aHomanuii,
pe3opOruii KopHEH, KOMIAKTHOW KOCTHOM miacTHHKH, 3D 11e-
dayomerpusi, a TakkKe IUIAHUPOBAHHE U OIIEHKA PE3yJIbTaToB
OpPTOTHATUYECKOH Xxupypruu [2].

KJIKT monHOCTBIO OmpaBiaHa, KOTAa JaHHbIE ToMorpaduu
IIPUHOCAT I0Jb3Y MALMEHTy 3a cYeT U3MEHEHUs JUarHOCTu4e-
CKOTO MBIIUIEHUs] KIMHULKCTA, [JIaHa U Pe3ysbTara Je4eHHs B
CPaBHEHMU C PELICHUSMHU, IPUHATHIMU Ha OCHOBaHUM 2D Bu3y-
aNMU3aLum.

CreioBaTesibHO, HEOOXOAMMO HaWTH JIOCTOBEpPHBIE U Ha-
JIe)KHBIE MTOKA3aHUsI, KOTOPbIE MO3BOJIAT BBIOPATh TEXHHYESCKUE
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HACTPOMKK ToMorpada M MHHHMMAJIBHO JOCTAaTOYHBIH 00BEM
n3o6paxenns: KJIKT it TMarHOCTHKM M IUIAHUPOBAHUS Op-
TOJIOHTHYECKOTO JICUeHUs menuarpudeckoro mnanuenta. Cy-
IIECTBYeT MHOKECTBO IPOTHBOpEYAIINX IPYr IPYyry CTaTei,
HOCBSIEHHBIX obocHoBaHHOCTH npuMmeHenus KJIKT B opro-
JIOHTHUH.

Llens uccnenoBaHus ONPEAEINTh BO3MOXHBIC IyTH CHHKE-
HHS /1036l OOJIy4eHHsI B OPTOJOHTHU U 00OCHOBAaTh HEOOXOJH-
MOCTB IPOBEACHHSI KOHYCHO-JTy4eBOH KOMITLIOTEPHOIT TOMOrpa-
¢un, KaKk MeToJa BHIOOpA MEPBHYHOIO PEHTTEHOJIIOIMYECKOrO
o0cie0BaHus EANATPUIECKIX OPTOJOHTHUECKHX MAlUeHTOB,
a TaKk¥Ke JJOCTaTOYHOCTh cpeHero oobema o63opa (FOV) KJIKT
JUISL TUaTHOCTHKY U e (alOMETPHH.

Dppexmusnasn sxeusanenmuas 0oza KJIKT — nymu cnuoice-
HUSL.

Honusupytoree u3irydeHre, KakiuM Obl MAJIBIM OHO He ObLIO,
MOXKET BBI3BaTh HEONAroNpHATHBIM Ouonorundeckuit agdekr, a
nety Ooiee paJvodyBCTBUTENIBHBIC, YeM B3pocible. Paanann-
OHHBIH KaHIEPOTeHEe3 UMEET CTOXaCTHYeCKHH 3P QeKT, IT0 03-
Ha4aeT, YTO BEPOSTHOCTh PaKa yBEIMUMBACTCS C YBEIUUCHUEM
JI03b1, OJIHAKO TSDKECTh paKa He CBA3aHa ¢ 1030H. Tekymiue npo-
TOKOJIBI paIHallMOHHOM 3aIlIUThl OCHOBAaHbBI Ha JTMHEHHOM HEIO-
POTOBOM IPEINOJIOKEHUH, YTO JIayKe OUE€Hb HU3KHE JIO3bI Pajiu-
alluy MOT'YT BBI3BaTh pak [3].

Jletn nmeroT 6osee BBICOKMI PUCK paHallMOHHOTO BO3JIEH-
CTBUSI HOHM3UPYIOIETO U3JIy4YEeHHs 10 JIBYM NPUYMHAM: y HUX
Oosiee BBICOKasi YyBCTBUTEIBHOCTD KJIETOK M TKaHEH K M3Iyde-
HHIO, YEM Y B3POCIIBIX, U Y HUX 0OJiee MPOJOJDKUTENBHBIH epH-
OJ1 )KM3HH, B TEUEHHE KOTOPOTO MOT'YT MPOSIBIISTHCS PaHALMOH-
HO-WHAYIUPOBAHHbIE U3MeHeHus [4,5].

OO111eM3BECTHBI PA3INYUS MEXKIY CTOMATOJIOTHUECKON U Me-
JIMITHCKOW peHTreHorpaduyeckoil BU3yanu3anuel, B 4acTHO-
ctu ToT (akT, uro sddexruHas no3a KJIKT mensiue, yem npu
BbInoniHeHuu meaununackoii KT [6].

OpHako, HEOOXOIUMO HPUHATH BO BHUMAHHE, YTO TEXHHU-
yeckue ocobeHHocTH pasHbix anmaparoB KJIKT obycnas-
JUBAIOT NIMPOKHMH 1uana3zoH 3()(GEeKTUBHBIX 103 IPU HCCIe-
JIOBaHUM OJIMHAKOBOTO oObeMa CTPYKTyp uepena. M, xoTs
OCHOBHOHW INPHHIUI cOOpa JaHHBIX OJMHAKOB JJISI KaXJOT0
KOHYCHO-JIy4eBOro ToMorpada, mpu CpaBHEHHH METOJOB U
napamMeTpoB cOOpa JaHHBIX CTAHOBSATCS OYEBHMIHBIMH BaX-
Hble pazauuus. OZHUM M3 3HAYMMBIX pa3IMYMi SBISETCS
UMITyJIbCHAsI MM HEIIPepbIBHAS DKCIO3UIMs. PeHTreHOBCKHe
TPYOKHM C HMMITYJIBCHOW JKCIO3UIMEH TapaHTHPYIOT OTCYT-
CTBHE M3Iy4SHHs MEXJy NMPOSKLUUSIMH, T.6. BO BpeMsl mepe-
MeleHuss TpyOku. TeXHONOTHS HMITYJIbCHON 3KCIIO3UIHN
NPUBOJUT K 3HAYMTEIBHOMY CHIDKEHHIO J03bI OOJIydeHWUs,
MOCKOJIbKY COBOKYIHOE BpeMs OSKCIO3MIMU 3HAYUTEIHHO
MeHbIIIe COOCTBEHHO BpEMEHH CKaHupoBaHus. Hampumep,
olriee BpeMsi ckaHUpoBaHHs cocTasisieT 20 ¢, OAHAKO Kax-
JIbI UMITYJIBC 3KCTO3uIuu Beero 10 mMc, Takum o6pasoM 00-
Iiee BpeMs SKCHO3HMIUU BCETO 2 C JUIsl CKAHMPOBAHUS JIBYX-
COT MPOEKIHH B Ipoliecce 00CcIe10BaHMs.
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Jpyrue xe Tomorpadsl IMEIOT PEHTTCHOBCKHE TPYOKH TOJb-
KO C HENpPEphIBHOI 3KCIO3UIMEH, T.e. o0liee BpeMs CKaHUPO-
BaHMs, Haripumep, 20 ¢ sIBIseTCs U BPEMEHEM HKCIIO3ULIUY, Ta-
KM 00pa3oM BO BpeMs IepeMeIleHHs PEHTTCHOBCKONH TPYOKH
MEKIY NPOSKLMSIMU U3JIy4eHUE TPOJI0KAeT TeHEPUPOBATHCSL.

O0a THa pPeHTreHOBCKUX TPYOOK C MUMITYJILCHOM U Hempe-
PBIBHOM 3KCIIO3ULIUEH, KOTOPBIE HCIIONIb3YIOTCA AU OTyYEeHUS
KIJIKT u300pakeHuii, 4yBCTBUTENbHBI K 3 deKkTaM 3aras/ibiBa-
HUSL IETEKTOPA, OJHAKO MMITYJIbCHbIE PEHTTCHOBCKHE CHUCTEMBI
JEMOHCTPUPYIOT YJIy4YILIEHHOE IIPOCTPAHCTBEHHOE pa3pelieHue
BBUJIy YMEHBILIEHHOTO 3 deKTa ABMKSHUSI, T.e. JIBUIKCHUS [€H-
TPHU BO BPeMsl KXKI0TO KaJ/ipa dKCIIO3UIHs/CUNTHIBAHHE.

[TpuHuMas Bo BHUMaHKe, 4yTO 3 ekTuBHas 103a pH Ipo-
BEJICHUM KOMIIBIOTEPHOM ToMorpaduu MpONOpLUUOHAIbHA
MPOM3BEICHUIO BPEMEHHU IKCIO3UIIMU U TOKa TPyOku (MAC),

Patient ID Birth Date Gender FieN

Patient Name

C LOCJIbIO MUHHUMHU3ALUKU paJuallMOHHOTO BOSﬂeﬁCTBMﬂ HO-
HUBUPYIOWIECTO HU3JIYYCHHUA Ha NECAUATPUYCCKHUX IMALUCHTOB
Heooxoaumo BeiOupath KJIKT Tomorpadsl ¢ MMITyIbCHBIM
M3JIy4eHUEeM, TeM 0oJiee 4TO TaKoW THI IKCIO3ULIUN obecte-
YUBAeT JIy4lllee IPOCTPAHCTBEHHOE pa3pellieHue, a 3HAYUT U
4ETKOCTh n300paxenus [1].

JlomoTHUTEIBHON BO3MOXKHOCTBIO JUISI CHH)KEHUS 103l SIBJISI-
€TCsl yMEHBIICHUE pa3pellieHHs H300pakeHNs 3a CUET yBeInde-
HHUSA pasMEpa BOKCEIIA U YMEHBIICHUSA BPEMCHU CKAaHUPOBAHUA
(puc. 1), a TakKe YMEHBIIECHUS KOJIMYECTBA MPOCSKIUN U MAC
(MumaMiiep-cexynaa). OmHaKo, CyIIECTBEHHOE HM3MEHEHHE
9THX MapaMeTPOB C LEJIbI0 3HAYMTEILHOIO CHIDKeHUs dPdexk-
TUBHOM JI03bI MOXET IPUBECTU K HACTOJIBKO KPHUTHUYCCKOMY
CHIDKEHHUIO Ka4eCTBa M300payKeHHs, YTO OHO OKAXKETCsl HEIPH-
TOJTHBIM JIJISl TIOCTABJICHHOM IMarHOCTUYECKOM 3aaauu [7].

Patient ID Birth Date Gender EA

Patient Name

Study Date-...
11/19/2020 ... 10.300

| Select Study Date
Study Information

Orientation KV
PORTRAIT 120

Study Date-...
9/30/2018 1... 0.200 85.00

| Select Study Date v
Study Information

Puc. 1. Cpasnerue 3agucumocmu 6pemeHu IKCRo3uyuy om pasmepa eoxceist ons umnyivchoeo KJIIKT annapama.
Veenuuenue pazmepa eoxcens ¢ 0,2 mm 0o 0,3 mm npugooum K yMeHbUIeHUIO 6peMenU IKCHO3uYUU 8 06a pasa ¢ 6 ¢ 0o 3 ¢

Patient Name Patient ID Birth Date Gender

2011
111172010
5/14/201

>

Study Date- / Orientation KV
11/29/2018 ... . PORTRAIT 120

Exposure Time

| Select Study Date
Study Information

20101111
20181129

520 x 520

ces International 9-17

Volume of Interest

Puc. 2. PexoHcmpyuposarHbie nAHOPAMHAs, 60KO8AsL U (PPOHMATIbHAS PEHMEEHOSDAMMbL
no dannvim KJIKT 6 pescume ckanuposanus ¢ EDS u FOV - 8,5 cm

UtoObl ONTUMH3MPOBATH YPPEKTUBHYIO 03y M HCIIOJb-
3oBanue KJIKT nmns oneHku neauarpuyecKkux OpTOJOHTHYE-
CKHX MaIMEHTOB, M0Jie 0030pa JOJKHO OBITh 000CHOBAHHBIM,
WHIVBUAYATbHBIM JUIS MAlMCHTA U COOTBETCTBYIOIIUM KIIH-
HUYECKUM IOKa3aHusM [8].

Heobxomumo ormeruth, uto KJIKT orpanndeHHOro mosst
0030pa (FOV) coxkpaiaet Bpemsi, HCOOXOAUMOE Ha HHTEP-
MpeTanu U300paKEeHU BCEero ueperna W obyerdaet opro-

© GMN

JIOHTY JAHArHOCTHYECKYIO 33/1a4y, TOCKOJIbKY OTpaHMYCHHbBIC
o6vembl KJIKT He BkmroyaroT o0iacTh MO3rOBOTO 4epena,
KOTOpBIE TPYAHO MHTEPIPETUPOBATH OOJBUIMHCTBY MPAKTH-
KYIOLIUX CTOMATOJIOTOB.

Hexoropbie ToMOrpadbl UMEIOT PEKHM CKAaHUPOBAHUS C
yBenumueHHbIM nuamerpoMm (EDS) 3a cuer mcmombp3oBaHUS
MOJIOBUHHOTO JIy4a M CMEIICHUS ITaHEeIH JaT4nuka, KOTOPbIH
MO3BOJISIET, IPH BCEX APYTHX PABHBIX HACTPOMKAX, MONYUYHUTH
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OTCKaHMPOBAHHbBIC U300paXKeHUst ¢ OOJIBIINM I0JeM 0030pa,
Hanpumep auamerp 14 cm npu Beicote 8,5 cMm. [l opTonoH-
TOB 3TO BECbMa 3HAYMMas BO3MOXXHOCTb C MUHHMMAJIbHOIL
JI030# MOJIyYHTh JUIS MCCIIEA0BAHUS N300pakeHne Ooublueit
4acTH aHATOMHHM JIMLIEBOTO Yeperia, BKII04asi OCHOBAHHE ye-
pena, BUCOYHO-HIDKHeuentocTHOH cyctaB (BHUC) u meitnbie
MIO3BOHKH, a TAK)KE PEKOHCTPYHPOBATh U3 3TOr0 00beMa NpH-
BbIYHbIE TAHOPAMHbIC, OOKOBBIC U ()POHTAIBHBIC PEHTTCHO-
rpaMMsl (puc. 2).

Takoii 00bEM HCClIEIOBAHMS TO3BOJIIET OPTOJOHTY MOJIY-
YUTb HE TOJILKO KAYECTBEHHYIO JIOKAIBHYIO KOCTHYIO H 3yOHYIO

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

JIMarHOCTHKY, HO ¥ JIOCTaTOYHO KOCTHBIX OPHEHTHPOB JUIsl I10-
CTPOCHMSI OCHOBHBIX IUIOCKOCTEH C Lielbio posesenus 3D ne-
(anoMeTpuH, OLICHUTH HATIPABICHUE U CHUMMETPUYHOCTb Pa3BH-
BAIOIMXCSI KOCTHBIX CTPYKTYD, 0ObEM BEPXHHX [JbIXAaTEJIbHBIX
HyTeH Ha Pa3HBIX YPOBHSX, OLEHUTh IPOrHO3 WHTCHCUBHOCTU
KOCTHOTO POCTa M KOHTPOJIMPOBAaTh PAa3BUTHE 3yOOUEITIOCTHON
cucreMsl. lcrnonb3oBaHME JOTOJIHUTEIBHBIX HPOrPAMMHBIX
BO3MOXKHOCTEl comocraBienust ¢otorpaduii nuia, DICOM
¢aiino KJIKT u STL daiino 3yOHBIX psI0B TaET OPTOLOHTAM
HEOrPAHUYCHHbIE JUarHOCTHYECKHE M NPOTHOCTHYECKUE BO3-
MOXXHOCTH (puc 3a, 0).

Puc. 3a. 3D pexoncmpykyus KOCmHbIX CMPYKMYp, MAKUX mKauel u ovixamenvuvix nymeti no oaunvim KJIKT FOV.
Conocmasnenue 3D gpomozpaguu ¢ pexoncmpyuposaHHbiMu MALKUMU MKAHAMU OeMOHCIMPUPY e B03MONCHOCHIU
npogedens yeparomempuieckux aHaiu308 no KOCMHbIM U MACKOMKAHHLIM OPUEHMUPAM
€ Yenvlo NIAHUPOBAHUS U NPOCHO3A OPNOOOHMUYECKO20 JledeHUs

CABBAREH W/ 4@ @

Puc. 36. [Jlanuvie KJIKT uccneoosanus FOV. Mynemunaanaprvle u 3D pexorcmpykyuu
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ITockonbKy Lk 9TOi CTaTby OLEHUTH LENeCO00Pa3HOCTh MPO-
Benennst KJIKT i MarHOCTUKM TEAMaTpuyecKuX OpPTOMOH-
THYCCKHX ITallMCHTOB, HeO6XO):(l/IMO [IPUHATL BO BHUMAHUE, YTO
JECTU (bI/ISI/I'-leCKI/I MECHBIIC B3POCJIBIX U HUX pa}lI/IO'-[yBCTBI/ITCJ'leble
Oprasbl (Harpumep, IUTOBUTHAS HKeJie3a) PACIIONOKEHBI OIIFKE K
o0acTu 00cIenoBaHus (TOJTF0 OOTYUCHHS ), UTO TIPUBOIHT K MOy~
4eHHIo OoJiee BHICOKOH 3 eKTHBHOMN 10361 eThMU [§].

Takum 00pa3oMm, PUCK KaHIEPOTreHe3a UM I'eHETHYECKUX Ha-
pyIIEHUH Ha eUHUILY J03bl OOIyueHUs y AeTel BhIIIE, YeM y
B3pOCIbBIX, YTO TpeOyeT IMOHUMAaHMs TOro (akra BpauaMu W
peHTrennabopanTaMy, a TakKe He0OXOANMO UMETh CIeLHallb-
HOE HacTpauBaeMoe 000PyIOBaHUE VIS IPOBEACHHS PEHTICHO-
JIOTHYECKOT0 00CIIe/I0OBaHNUS Y JICTCH.

CpasuuBast abcomoTHble 3HaueHust 10361 KJIKT FOV u cym-
My [103 TTaHOpaMHO#i, OOKOBOM M (hpoHTAIBHOU Le(haToMeTpH-
YeCKOW BU3yaJIN3alluU, IPUHATHIX B OPTOJOHTUHU KaK 30JI0TOMH
CTaHJapT NEPBUYHONW AMATHOCTHKHU (Tabiuua), cieryer oT-
METHTB, YTO JII0001 HU3KUI ypOBEHb 00Iy4eHUsT 00yCIOBIIH-
BaeT ONpPEICIEHHBIH PUCK BO3ZHHUKHOBEHHS CTOXACTHYECKHX
3¢ exToB, a yacTota OOJIYUYCHUsT UMEET HE MEHBIIEe 3Haue-
HHe, ueM abcooTHas 103a. [lockoabKy nuamna3oH 23 PpeKTruB-
HBIX 103 Kak 2D penrrenorpamm, tax u KJIKT nexur B npe-
JieNlaX MaJIbIX 103 MOXKHO IMPEIONI0KUTh, YTO MPOBEICHHE
TpéX 2D PEeHTreHOJOrMYeCKUX UCCIIEA0OBAHUN B OAMH JICHb
(manopamuasi, 6okoBass W (pPOHTaIbHAS PEHTICHOTPAMMEBI)
HeceT B ceOe OONbIIMH PUCK BO3HUKHOBEHHUSI CTOXacTHYe-
ckux 3¢ dexToB y nHaAnBHAYYyMa [3].

DddexTrBHAsA 1032 MUGPOBON MAHOPAMHOU PEHTTCHOTPaM-
MBI HaxOOUTCs B jauamazone 6—50 Mk3B. DddexTuBHas 1032
poBoii 60KOBOH MM (POHTATIBHONH PEHTTEHOIPAMMBI Ha-
xomutes B nuanaszone 2—10 Mx3B. Jnanaszon 3 hekTUBHBIX 103
KJIKT nocrarouno Oosbmioit u cocrariser 15,3—1025 Mk3B,
YTO 3aBUCHUT OT TEXHUYECKHX XapaKTEPUCTUK CaMOro arapara,
pasmepa nosst 063opa (FOV) u Bo3MOKHOCTE# KOHKPETHBIX Ha-
crpoek Tomorpada [2]. st cpaBaeHus: d3pdexTuBHas 103a Me-
JUIAHCKOW CIUPAaTbHONM KOMITBIOTEPHOM ToMOrpaduu 001acTu
yepena coctasisier 500-2000 mx3B [6].

Tabnuia AEMOHCTPUPYET, YTO CyMMa 103 MPH BBIMOJHCHUH
2D peHTreHorpamMm B TpEX NPOEKUHUAX (TaHOpaMHast, O0KOBas U
npsimast) 1 camas Huskas 1o3a KJIKT s HekoTopsIx anmnaparoB
B MHIMBHIyalIbHBIX HACTPOHKAX (akTHYeCKu MaeHTH4YHbl. He-
kotopsie anmaparsl KJIKT criocoOHbI cHUKATB 103y 00TyYeHHs
JUIA IEAUATPUYCCKUX MALUCHTOB, COXpaHAsA IIPU 3TOM OIITH-
MaJIbHBIH 00beM, JCTATU3AINIO U KA9eCTBO H300PaKEHHUS.

Bcé Gompluasi TOCTYIHOCTh PEHTTEHOJIOTMYECKUX METO/IOB
Me}lHLlPIHCKOﬁ BU3yaJIM3alliid B OPTOAOHTHHU IPUBOAUT K YBE-
JIMYCHUIO KOJIMYeCcTBa 00CIeI0BaHUN 1, KaK CIEJCTBHE, K yBe-
JIMUEHMIO JIy4eBOM Harpy3ku Ha momyssuuio. ITockonbky mis
CTOXaCTUYCCKUX, BEPOATHOCTHBIX l'[OCJ'le}lCTBI/lﬁ O6J'ly'-leHl/l$l
pedb MACT He O TSHKECTH MOPAKEHUI Y KOHKPETHOIO JIMLA, 8 O
MOBBIIICHHUH YaCTOThI (BepOﬂTHOCTI/I) cny'-laeB OHKOJIOTHYCCKUX

3a00IeBaHHI WIIN TEHETHYECKUX JIe(EKTOB B IOMYIISILIUH, B TOM
YHCIIE Yy KaXIOr0 CPEJHECTaTHCTUYECKOTO MHIMBUAyyMa, TO,
4yeM Oosibliie JiydeBas Harpy3Kka Ha MOIMYJIILUIO, TEM BBIIIE Be-
POSITHOCTB YaCTOThI OTIAJICHHBIX MTOCIEACTBUI.

[MpuHnmas BO BHUMaHKE, 4TO JeTH Oojiee 4yBCTBUTEIBHBI K
MOHHM3HUPYIOIIEMY H3JIyUYCHHIO, YEM B3POCIbIC, PEKOMEHIYEeTC A
UCIIOJIb30BaTh CPE/ICTBA 3AIUTHI IIIUTOBUIHON JKeJie3bl (CBHH-
HOBBIH (apTyK ¢ BOPOTHHKOM), YTO 3HAYUTEIILHO CHIDKAET
HOJy4eHHYI0 d(Q(EeKTUBHYIO 103y M, KaK IMPaBHJIO, SBISETCS
3(hGEKTUBHBIM CITIOCOOOM CHIDKCHUS PUCKA BO3ICHCTBHUS HOHU-
3UPYIOILETo U3Ty4eHHUS.

Obocnosanue KJIKT cpeonezo o6wéma suzyaruzayuu 6 op-
MOOOHMUU.

OOUIETPUHATHIM MPOTOKOIOM MIEPBUYHOM M 3TAITHOM THATHO-
CTHKH OPTOJOHTHYECKOTO MAIMeHTa B YaCTH PEHTICHOJIOTHYe-
CKUX MCCIIEIO0BaHUH ABISIOTCS 2D peHTreHOrpaMMbl: MaHOPaM-
Hasi, O0KoBasi 1 npsiMasi nedasorpammel. OHAKO UMITYJIBCHOE
KJIKT FOV ¥ B MHAMBUIYyaJIbHBIX HACTPOHKaxX (haKTHUECKH
CONOCTaBUMO 10 A(P(EKTUBHON 103€ JyueBOil HArpy3Kd s
JIeTel ¥ HECOMOCTAaBUMO IIEHHO 110 IMarHOCTHYECKON U KIIMHU-
4ecKoi HHpOopMaLUH.

Hcropruecky U TEXHOJIOIHYECKH CIIOKUIIOCh, YTO BCe Iedao-
METPUUECKHE aHaIn3bl Oa3upyrOTCsl Ha JaHHBIX OOKOBO Leda-
JorpamMmbl yeperna. COBpeMEHHOE HOJIOKEHUE TEXHOIOTMYECKOro
nporpecca B IM(POBBIX JCHTAIBHBIX TEXHOJOIMSX MO3BOJISIET
00BEIMHATD M TOYHO CONIOCTABIISITH Pa3HbIE THIIBI U 00beMbI LIH(-
poBbIX AaHHBIX ((poTo+DICOM+STL), uto 1aér BO3MOKHOCTH
HCIIONB30BaTh cpeauuii 00béM 0030pa KJIKT B pexume ckaHu-
POBaHUS C YBEIMYCHHBIM JHAMETPOM [T TOYHOW JMAarHOCTHKH
CKEJIETHBIX U 3y00aJIbBEOJISIPHBIX COOTHOLICHHH U iehopMariuii.

beccrniopubim 1 OonbiuM npeumymectsom KIIKT sBisercs,
4TO M300paXKeHUsI CTPYKTYp 3y00B, YenocTHbIX Kocteit, BHUC,
IICHHBIX [MO3BOHKOB, JBIXAaTENbHBIX IMYTEH U BEPXHEUYETIOCT-
HBIX CHHYCOB B BHJI€ MHOXXECTBA TPEX OPTOrOHAIBHBIX HIJIN
nepeopMaTUPOBAHHBIX HM300pPAKCHUI TO3BOJISIOT MPOBECTH
TOYHYIO JIOKJIBbHYIO U IPOCTPAHCTBEHHYIO THarHOCTHKY, & 00b-
emHast 3D Bu3yanusaius, naHopaMHasi, OOKoBasi U mpsimasi pe-
KOHCTPYKIMU 00BbEMa TTO3BOJISIIOT YBUACTH M OLICHHUTD MAllMeHTa
B IIPUBBIUHBIX [UIs1 OPTOAOHTA IpoeKIusxX. Heckonbko nccieno-
BAaHUI MMOATBEPIMIIM, YTO ITaHOPAMHbIE U lie(haIOMEeTPUISCKHEe
u300pakeHus, co3nanubie n3 oobema KJIKT, obmamaror mpe-
MMYIIECTBOM YCTPaHEHHs yBeIHUeHHs, (PaHTOMHBIX H300paske-
HUH, UICKOKCHUN M HAJIOXKCHUH U SKBUBAJICHTHBI TPAIUIIMOHHON
MAHOPaMHOMW ¥ 11e(haToMeTpUIeCKON PSHTIEHOIPAMME C TOYKH
3peHus] UICHTH(OUKALUKE OPUEHTHUPOB, LE(haTOMETPHIECKOTO
aHaM3a 1 o0MIeH AuarHoctudeckoi neHuoctu [10].

[MpakTukyromuii cTroMaTojaor 00s3aH TIIATEIBHO PACCMO-
TPeTh MOTEHLHUAJBHYIO LEHHOCTh JIIOOOrO PEHTIeHOJIOrnYe-
CKOro OOCJIeZIOBaHUS Iepel ero Ha3HaueHHEeM. DTOT Mpolecc
Ha3bIBACTCsl BBHIOOPOM HCCIICHOBAaHHSI WIIM HCIHOJIb30BAaHUEM
KPUTEpUEB BbIOOpA.

Tabnuya. Cpasnenue s¢hpexmusHoii 003vl Yu@posol NAHOPAMHOU PeHMeHOSPADUU, Yedaromempuieckoll penmeenoepagpul,
KJUIKT u meouyunckoii komnviomepnoit momozpagpuu (KT)

TexHuKa BU3yaau3auuu

Juana3on 3¢ dexTuBHOiT 10361 (MK3B)

[Nanopamuas peHTreHorpadus 6-50
edanomerpuueckas peatreHorpadus (6okoBas /mpsmas) 2-10
KJIKT cpennuit o6sem FOV 61-603
Meauuunckas KT uepena 426 - 1410

© GMN
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B kax1oM KIMHHYECKOM ciydae OPTOLOHT AOJDKEH HMETh
BO3MOJKHOCTh 000CHOBaTh cBoi BbIOOp B monb3y KJIKT. KJIKT
MOXKET OBbITh ONpaB/iaHa, eCiId TPaJULHOHHBIC METO/bI BHU3ya-
JIM3aL1H1, TAKKE KaK ITaHOpaMHbIe U Le(aToMeTPUIECKUE PEHT-
IeHOIpaMMbl, HE MO3BOJIIOT ITOCTABUTH MPABUIIBHBIN JAHArHO3
i korga KJIKT mojgoKuTenbHo BIMSET Ha JUArHOCTHYECKOE
MBILUICHUE Bpada v CIOCOOHO U3MEHUTH I1aH jedeHus [11,12].

Ilocne wucuepneiBaromiero 0030pa M OLEHKU JINTEpaTypbl
MHOTHE TPO(EeCCHOHANBHBIC OPraHU3alUK OIYOINKOBAIH 3a-
aBjeHus o cBoe nozunuu B otHowenuu KJIKT y nereit u nox-
poctkoB. EBporneiickuii MHOTOLIEHTPOBOW U MHOTOTIPO(QHIIbHBII
npoekt DIMITRA omyGnukoBan 3asBieHHE C KOHCEHCYCHOM
HO3UIMEH, NMPU3bIBAIOLICH MPAKTUKYIOIUX Bpadel cliefoBaTh
npuniuny ALADAIP (As Low as Diagnostically Acceptable
being Indication-oriented and Patient-specific) - mognep:xanne
3¢ dexTrBHOI 10361 00IyUEHNST HA MUHUMAJILHOM JMarHOCTH-
YEeCKU MPHUEMJIEMOM YPOBHE C OpHEHTAllMell Ha KIMHUYECKUE
MOKa3aHMs WHAMBHIYaJIbHO IS TanueHTa [9].

Takum 00pa3oM, UMEETCsl COIIaCOBAHHOCTh TMO3MLIUI OTHO-
cutenbHo HasHadyeHus: KJIKT B oprogoHTHH, KOTOpas 3aKiroya-
ercs B ToM, uyto KJIKT nomkHa ObITh 000CHOBaHA B KaXKIOM
KOHKPETHOM Cly4ae M IIOKa3aHa TOrJa, KOI[a MCCII[OBaHUE
MOXET YJIy4LIUTh TUarHOCTUKY WM JICUCHHE.

Ha ceropnsmHuii neHp TPYZAHO OLIEHUTh TOYHOE 3HAYCHUE
KJIKT ¢ Touku 3peHusi "3BMEHEHHsI IUarHOCTUUYECKON MBICIIH U
UCXOJla OPTOIOHTHUYECKOTO JIGUEHUs], T.K. II0 Ceil IeHb HeT J0-
Ka3aTeNIbCTB, OCHOBAHHBIX HAa PAaHIOMU3UPOBAHHBIX KOHTPOJIU-
PYEMBIX UCCIEIO0BAHUAX.

Bonbirast wacte myOnMKanmif, MOCBSIIEHHBIX JAWATHOCTH-
yeckuMm npeumyuecrsam KJIKT B opromoHTuu, HanpapiieHbI
Ha TPEXMEPHYIO OLCHKY aHOMAaJIMi KOJIMYECTBA U IOJIOKEHUS
3y0OB M OLICHKY MX COOTHOILCHUH C JPYTHMH CMEKHBIMH aHa-
TOMHYECKUMH cTpyKTypamu [13,14], a Takxke 0 3HAYUMOCTH
KJIKT B aMarHocTuke MalMeHTOB C 3yOOYETIOCTHBIMH aHO-
ManusiMiA U aedopmariisivi, KocTHoi maromorun BHUC [15],
0OCTPYKTUBHOIO COHHOro amHos, [16]. KJIKT no3sosser oue-
HHUTh KpaHHO(AIMAIbHYI0 aHATOMUIO U ITONEPEYHbIEe pa3Mepsbl
BepxHel democTy [17], 0OHApYKUTh CilydailHbIe HAXOIKH HJIH
[aTOJIOTUH, KOTOPbIe HE MOTYT OBITh BBISIBJICHBI C MOMOILIBIO
2D-u300parkeHUH.

B obnactu paananinoHHON 3aUThI KIMHUIMCTHI OO0 crie-
UAJILHOCTH 00s13aHBI CJIeZI0BaTh OCHOBHOM nupektnBe ALARA
(As Low As Reasonably Achievable), coxpansist ypoBeHb J03bI
Ha «HACTOJILHO HU3KOM YPOBHE HACKOJIBKO Pa3yMHO BO3MOXKHOY.
[Tockonbky KJIKT cranoButcs Bc€ Oosiee 0CTYITHBIM METOIOM
o0cieloBaHus, OPTOLOHTaM HEOOXOIUMO PYKOBOACTBOBAThb-
cs npuHuunoMm ALADAIP, xoTopslii TpeOyeT 0T KIMHULKCTOB
HOJUIEP)KUBATH YPOBEHb (P (YEKTUBHOIT 1036l HA MUHHUMAJILHOM
JIMarHOCTHYECKH IPUEMIIEMOM YpPOBHE, OPUEHTHPOBAaHHOM Ha
IOKA3aHWs U UHAMBUAYAJIBHOM AJIS KaXJI0T0 MarueHTa [8].

PacripocrpanénHnasi, oHako OMIMOOYHAS MPAKTHKA MPOBEIC-
uust KJIKT Ha mo6oM Tomorpade B CTaHIAPTHBIX HACTPOHKaxX
U OospIIoro oobema (T.e. BCEro 4epera) ¢ Ieblo MOoIydeHHs
HaHOPAaMHBIX U 11e(aIOMETPUUSCKUX H300paKeHUH HE COOT-
BeTcTBYeT aupektuse ALADAIP.

O6bem u HacTpoiiku KJIKT uccnemnoBanust J0KHBI ObITh Ma-
[MEHT-CIeHU(PUIESCKIUMH, T.€. BBIOPAHBI 110 CTPOTHM KIIMHUYE-
CKUM [OKa3aHUSIM U I0JDKHBI [TOJIEPKUBATh HACTOJIBKO HU3KUH
ypOBEHb 00JIy4CHHUs, HACKOJIBKO BO3MOYKHO U JIMAarHOCTUYECKU
npuemieMo. IIpakTukyronemMy opToIOHTY HEOOXOIUMO 3HATh U
YMETBb ucrnosb30BaTh Bece BosmoxkHocTH KJIKT necnenosanus, a
He orpaHuumBarkest 2D maHopaMHBIME ¥ 1e(aoMeTpUIECKH-
MH PEKOHCTPYKIMSIMH.
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BeiBoabl. Bo Bcex ciyuasix, korna 2D pentrenorpaduue-
CKHUX METOAOB HEAOCTATOYHO IJI1 AUArHOCTHUKH U JICUCHUA
OPTOAOHTHUYECKOI'O IMMalueHTa, KIMHAULIUCT JOJKEH Ha3HAYUTDH
KJIKT uccnenoanue. Ecnu ectb nonb3a ot KJIKT nanubix
Ui agueHTa ¢ TOYKHU 3pC€HHA JUAarHOCTHUKU U IJIaHUPOBa-
HUS JICUSHHUSI, TO 9Ta T0JIb3a MEePEBELIMBACT COMYTCTBYIOLINE
PUCKH. TCM HC MCHCC, KIIMHHUIMCT JOJI’KCH ITIOHUMAaTh TCXHU-
YeCKUE 0COOCHHOCTH Pa3HbIX TOMOTpadOB U OTAABAThH MPE/I-
IMOYTCHUEC allraparam C I/IMl'Iy.]'ll)CHl)lM H3Hy'~leHl/IeM IJIs 1Ipo-
Benenust KJIKT uccnenoBaHusi, 0COOCHHO IeIUaTPUUYECKUX
ManMeHTOB.

KJIKT wuccnenoBanue JOKHO OBITh aJalTHPOBAHO K I10-
TPEOHOCTSAM TAIMCHTA, HEOOXOIUMO MaKCUMAJIbHO CHIKATh
G GeKTUBHYIO 103y OOIyYeHHUs] 3a CUYeT HCIIOJIIb30BaHUS
CpCACTB 3allMThI U ONTUMH3ALHUU DKCIIO3UIIUH, a TAKKEC Ha-
CTPOUKHM MUHUMAIbHOTO 00bema motist 063opa (FOV) 6e3 mo-
TEepPH KayecTBa M300PaKCHHUS M €ro JUAarHOCTHUYECKOH ICH-
HOCTH.

L{udpoBbie TEXHOIOTHH U IPOrPAMMHBIC MOAYJIH [TO3BOJISI-
10T O0BEIMHSITD MOJYYCHHBIC U(PPOBBIE TAaHHBIE O MALUCHTE
Ppa3jInYHbIX 06’beMOB Bl/l3yaJ'lI/l3aLIHI/I, 4YTO IO3BOJIACT IpUME-
Henne KJIKT cpennero oobema o0630pa st nedaiomMeTpun
OPTOJOHTUYECCKOTO MEANATPUUCCKOTO MAI[HCHTA.
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SUMMARY

ASSESSMENT OF THE FEASIBILITY OF USING CONE-
BEAM COMPUTED TOMOGRAPHY IN CHILDREN
FOR DIAGNOSTICS, 3D CEPHALOMETRY AND PLAN-
NING ORTHODONTIC TREATMENT (REVIEW)

2Dakhno L., *Vyshemyrska T., Burlakov P.,
3Storozhenko K., *Flis P.

National Medical Academy of Postgraduate Education, Kyiv;
’Central laboratory diagnosis of the head, Kyiv, SBogomolets
National Medical University, Department of Orthodontics and
prosthetic dentistry, Kyiv, Ukraine

Objective diagnostics and orthodontic treatment planning
are of paramount importance for both pediatric and adult
patients. Traditionally, two-dimensional (2D) X-ray images
such as panoramic, lateral and front cephalograms are widely
used by orthodontists for diagnostics. However, alongside
with 2D images causing a lot of questions, it is usually re-
quired to obtain several 2D X-ray images in different views
at the same time, which by itself is increasing the radiation
dosage and the stochastic effect.

The spread of cone-beam computed tomography (CBCT) to
visualize the cranio-maxillofacial area marks a real paradigm

© GMN

shift from two-dimensional (2D) to three-dimensional (3D) im-
aging in dentistry.

CBCT with 3D reconstruction and 3D cephalometry capa-
bilities is currently replacing traditional 2D visualization and
is becoming widely used in orthodontics. However, full scull
volume CBCT should only be used for children with strict clini-
cal indication since growing patients are particularly sensitive to
ionizing radiation.

In this review article we consider such questions: what mini-
mal volume of CBCT with minimal effective dosage of radia-
tion is justified for diagnosing of growing patients in orthodon-
tic practice, criteria for the possibility of using medium field
of view CBCT with the purpose of cephalometric analysis, as
well as outlining advantages and evidence-based indications for
CBCT in pediatric orthodontic.

Keywords: CBCT on children, cone-beam computed tomog-
raphy, radiation dose, orthodontic treatment.

PE3IOME

OLIEHKA IIEJECOOBPABHOCTU HNPUMEHEHMSI
KOHYCHO-JIYYEBOM KOMIIBIOTEPHOM TOMO-
T'PA®UM Y JETEMN I TUATHOCTHUKH, 3D IEDA-
JJOMETPUU U IIJIAHUPOBAHUSI OPTOJOHTUYE-
CKOTI'O JIEYEHUS (OB30P)

L2laxno JI.A., Beimemupckas T.A., *Bypaaxos ILA.,
3Cropoxenko K.B., 3®auc I1.C.

'Hayuonanbnas Meouyunckas akademus nocieOuniomho2o 00-
paszosanus, Kues, *Llenmpanvnas rabopamopusi OuazHoCmuxu
2onoewl, Kuees, *Hayuonanvhviii MeOUYUHCKULL YHUSEPCUMEm
um. A.A. Bocomonvya, xagpedopa opmodonmuu u opmoneoue-
ckoti cmomamonocuu, Kues, Ykpauna

OObeKTHBHAS TMATHOCTHKA M IIAHUPOBAHUE OPTOJOHTH-
YEeCKOrO JICUYCHHUS MMEIOT MEPBOCTEICHHOE 3HAYCHHE KaK y
B3pOCIBIX, TaK U y neredl. TpagunuonHo, nByxmepHsie (2D)
PEHTIEHOTpaMMBbl, TaKue Kak IaHopaMmHasi, OOKOBas U INps-
Mast 1e(asorpaMMbl IIUPOKO HMCHOJIB3YIOTCS OPTOAOHTAMHU
B JIMAarHOCTUYECKUX LesaxX. OIHaKo, B HEKOTOPBIX CIydasx
HEOOXOJMMO MOJYYUTh HECKOJIbKO PEHTIeHOrpaduIecKux
M300paKCHUI B pa3HBIX IMPOCKIHIX OJHOMOMEHTHO, 4YTO, B
CBOIO OYepEeb, IPUBOAUT K YBEIMUYEHUIO 03bl 0OIyUeHUS U,
COOTBETCTBEHHO, CTOXaCTUYECKOro A deKrra.

BHenpenne KOHYCHO-Ty4eBOH KOMIIBIOTEpHOH TOMOrpa-
¢un (KJIKT) ¢ menpio BHU3yaldW3aldd YEPEITHO-YEITIOCT-
HO-JINIEBOH 00JacTH 3HAMEHYeT COOOH HACTOSIIYI0 CMEHY
napagurMel ot AByxmepHoit (2D) k Tpexmepnoii (3D) Buzya-
JIM3aLlUU B CTOMATOJIOTHH.

KJIKT ¢ nocnenyromeit 3D pekoHCTpYKIUEH 1 BO3MOXKHO-
ctamu 3D nedanomerpun 3aMeHseT OOBIYHYIO ABYXMEPHYIO
BU3yaJIM3AlMIO M IIHUPOKO NMPUMEHsETC B opTofoHTHH. [lo-
CKOJIBKY pacTylllie HalUeHThl 0COOCHHO YYBCTBHUTEJBHBI K
noHusupytomemy usnydenuto, KJIKT Bcero uepena y nereit
ciellyeT Ha3HayaTh JIMIIb HEKOTOPHIM MaLlUEHTaM 110 CTPOro
000CHOBaHHBIM KJIMHHYECKUM TTOKA3aHMSIM.

ABTOpaMH PacCMOTPEH BOIPOC LEIecO00pa3sHOCTH IpU-
MeHeHus: MuHuMaibHoro obovema KJIKT ¢ muHHManbHOU
2 GexTUBHOI 10301 00IyUeHHs, a TaKKe IPEUMYIIEeCTBa U
nokaszatenbHblie nokazanus KJIKT B geTckoit opronoHTHH.
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INTERVENTIONAL COMBINED RADIOFREQUENCY METHOD IN THE TREATMENT
OF CHRONIC LUMBOSACRAL RADICULAR PAIN ASSOCIATED
WITH MODERATE DISC HERNIATION

Pavlov B., 2Romanenko V.

INEUROSPINE Limited Liability Company, Kyiv, Ukraine; *Vita Medical Clinic, Kyiv, Ukraine

The prevalence of people, suffering from pain in the lower
back (LBP) with or without irradiation to the lower extremities
in developed countries is similar to the one of a pandemic. It
isn’t only a serious medical problem, but also a socio-economic
one. In the United States and Western Europe, the prevalence
of LBP reaches 40-80%, and the annual incidence is 5%. This
is the second most frequent reason for visiting a doctor after
respiratory diseases, and the third one in terms of the frequency
of hospitalizations [1]. In 85% of cases, the cause of LBP is non-
specific, in 8% it is caused by tumors, metastases, compression
fractures, ankylosing spondylitis, in 7% - spinal stenosis, inter-
vertebral disc degeneration and radiculopathy [1-4]. In more
than 50% of patients with LBP, the severity of pain decreases
after 1 week, and in 40% of cases, improvement occurs after 8
weeks. The rest of the patients continue to experience pain for
more than 6 months. In 70-90% of patients, pain in the lower
back recurs after some time [5]. The relation between low back
pain and irritation of the intervertebral discs was established by
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C.Hirsch and K.Lindblom in 1948 [6,7]. The attempts to elimi-
nate LBP using intradisk procedures continue. M. Van Kleef [8],
R., M.Karasek [9] and N.Bogduk [10] used intradiscal radio-
frequency heating as a method of disc dereception. One of the
methods of thermocoagulation of discs is IDET thermodisco-
plasty (intradiscal elektrothermal therapy). The method is based
on warming up the disc using an electrothermal catheter, which
is inserted into the disc percutaneously through a trocar. In the
disc, the catheter is passed in the form of a loop along the inner
surface of the lateral and posterior walls of the annulus fibro-
sus. This significantly increases the area of electrothermal action
[11]. The two most probable mechanisms are suggested for the
effectiveness of this procedure: thermal denervation (deafferen-
tation) of the disc and thermal restructuring and denaturation of
collagen fibers [12,13]. In a healthy intervertebral disc, only the
outer layers of the annulus fibrosus receive innervation and vas-
cularization. They are in the area of responsibility of the synu-
vertebral nerve, which is mixed. Intradiscal sensory fibers are
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mainly nociceptive [14]. With degeneration of the intervertebral
disc, local inflammatory reactions are stimulated. As a result, the
cracks of the annulus fibrosus are replaced by granulation tissue
with vessels, and nerve fibers grow into deeper layers up to its
central sections.

This process is accompanied by an increase in the density of
disc innervation [15]. Pulse radiofrequency ablation (PRF) of
the posterior spinal root ganglion (DRG) is considered in the
spectrum of interventional treatment of radicular pain. The usu-
al, that is, continuous radiofrequency exposure to these struc-
tures is unacceptable due to the high risk of deafferentation and
motor block development. Thus, the non-destructive technique
of pulse neuromodulation is the most attractive for potential use.

This method consists of paraneural placement of an electrode
connected to a radio frequency generator. The high-frequency
current in the pulse mode leads to a partial disruption of the
transmission of the nerve signal. The effect is achieved by acting
primarily on the C-fibers responsible for the conduction of the
pain impulse [13,16]. This significantly reduces radicular pain
as a manifestation of radiculopathy.

Objective - to study the dynamics of pain syndrome and dis-
ability in patients who underwent simultaneous combined treat-
ment with the IDET and PRF DRG method for chronic thera-
peutically resistant lumbosacral radicular pain due to moderate
intervertebral disc herniation.

Material and methods. A retrospective analysis was carried
out of 22 patients (16 men and 6 women) treated at the Neu-
rospine clinic (Kyiv) in the period from 2019 to 2020 for dis-
cogenic radicular low back pain. 7 patients were aged 20-40. 9
patients aged 41-60 years, 6 patients over 60 years old (Fig. 1).

¥ 20-40 years old

® 41-60 years old

= > 60 years old

Fig. 1. Patient’s distribution by age

Routine examination included dual-plane spondylography
and magnetic resonance imaging and neurologic assessment.
The inclusion criterion was the presence of therapeutically re-
sistant chronic lumbar discogenic radicular pain: before visiting
the clinic patients received drug therapy for at least 12 weeks
without any particular effect (Tables 1 and 2).

The Visual Analog Scale (VAS) was used to determine the
severity of pain. It is the simplest test for quantifying pain and
is a 10 cm straight line segment, the starting point of which cor-
responds to the absence of pain, and the end point to unbearable
pain sensations. For convenience, centimeter marks are applied
on the segment. The patient is asked to assess the strength of
the pain that he is experiencing during the examination period,
in the form of a mark on this segment; comparison of the dis-
tances from the beginning of the straight line to the correspond-
ing marks before and after the treatment allows one to assess
the dynamics of the patient’s perception of his pain sensations.
The advantage of the test is its simplicity, clarity, convenience
of quantitative analysis; the disadvantage is that its implemen-
tation requires a sufficiently developed visual-figurative think-
ing. The VAS scale was used by us to assess the dynamics of
pain syndrome before treatment, immediately after it, 1 and 6
months after the procedure. The Oswestry Low Back Pain Dis-
ability Questionnaire (ODI), developed by JC Fairbank et al. in
1980, was used as a tool for assessing patient disability. This
questionnaire is rather cumbersome and time consuming to
complete. At the same time, it allows you to broader reflect the
various spheres of the patient’s life. The questionnaire includes
10 sections describing both complaints and violations in various
spheres of the subject’s life. Each section contains six descrip-
tions of the possible condition of the patient, of which each first
is estimated at O points, every sixth - at 5 points. The total as-
sessment is made by dividing the sum of the received points in
all sections by the maximum possible (50) with the expression
of the received indicator as a percentage.

ODI=(_ ):50x100=_%.

We used the ODI questionnaire to assess the patient’s dis-
ability before surgery, 1 month after treatment and 6 months
after treatment.

The study did not include previously operated patients, pa-
tients with spinal stenosis, instability of the spinal motion
segments, sequestered disc hernias with increasing neuro-
logical deficit.

The indication for the operation was the presence of extrusion
of the intervertebral disc up to 7 mm, the height of the interver-

Table 1. Severity of pain (VAS) before surgery

Severity of pain (VAS) Number of patients Percentage (%)
6 3 13
7 5 24
8 8 36
9 6 27
Table 2. Patient’s disability (ODI) before surgery
Disability (ODI) Number of patients Percentage (%)
60 6 27
70 9 41
80 7 32
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tebral fissure retained at least half, and the presence of no more
than two symptomatic discs. Clinical signs of radicular pain are
presented by relevant irradiation: along the front surface of the
hip and the medial surface of the lower leg - for the L4 root; on
the posterolateral surface of the hip, the lateral surface of the leg,
the medial edge of the foot up to 1-2 toes - for the L5 root; along
the back of the hip and lower leg to the lateral edge of the foot
- for the S1 root. All patients had a positive Lasegue symptom
(straight leg raising test). There were no significant motor and
sensory deficits found out. Spinal root interest was confirmed
by selective radicular block with 5.0 ml of 0.5% lidocaine so-
lution. Affected intervertebral disc was verified by provocative
discography with 30% iohexol solution at a pressure <50 psi
(3.4 atm) and a volume of <3 ml. It was done to confirm clinical
significance of discogenic pain's source. The procedure of ther-
modiscoplasty (IDET) underwent 9 (40%) intervertebral discs
at the L4-L5 level and 11 (50%) at the L5-S1 level. In 2 (10%)
cases, the procedure was performed at both levels. Our proposed
technique consists in the simultaneous combined use of IDET
and PRF DRG, method is protected by the Patent of Ukraine UA
128574 U (Smolanka et al., 2018). The operation was performed
in the following terms. The patient was placed in a prone posi-
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tion on an X-ray transparent operating table. Under radiological
control, a 17G cannula was inserted from the paravertebral ap-
proach into the intervertebral disc using local anesthesia with
5.0 ml of 0.5% lidocaine solution. Provocative discography
was performed, while the level of damage and the integrity of
the disc ring were clinically confirmed: the positive effect was
manifested by provocation of pain following the patient. Then,
the electrode with a working tip of 10 to 40 mm in length was
inserted into the cannula. The catheter electrode was attached to a
radio frequency generator (Radionics RFG 3C Plus). Cosman elec-
trodes and cannulas. Using the tunnel imaging technique, a 22G
cannula with a 5 mm working tip was inserted into the interverte-
bral foramen directly next to the dorsal root ganglion. To prevent
motor deficits, testing was carried out in sensory (frequency - 50
Hz, pulse - 1 ms, voltage - 0.4-0.6 V) and motor (frequency - 2 Hz,
pulse - 1 ms, voltage - 0.8-1,2 V) mode. During testing, the patient
noted paresthesia in the corresponding dermatome, and there was
no motor activity. This was an indication of the correct positioning
of the electrode. To avoid intrathecal or intravascular positioning of
the electrode, 0.5-1.0 ml of an X-ray contrast solution was injected
into the cannula in the fluoroscopy mode. The next step was radio-
frequency treatment (Fig. 2).

(black arrows indicate an intradiscal catheter for thermodiscoplasty, white arrows indicate an electrode
for radio frequency pulse ablation of the posterior spinal root ganglion). The traces of X-ray-positive solution
for provocative discography are visualized in the intervertebral space. The spinal root is also contrasted

The protocol for its implementation consists of two parts,
which were performed simultaneously [17]. The first part is to
perform thermodiscoplasty (IDET). A high frequency current
(500 kHz) is applied to the intradiscally installed catheter elec-
trode in a continuous mode. In this case, the working part of the
catheter is heated in steps: 50° C for 120 s, 55° C for 120 s, 60°
C for 120 s and 65° C for 240 s. Thus, thermal modification of
collagen fibers and deactivation of nociceptors is achieved. The
second part (PRF DRG) was performed in a pulse mode, which,
due to the effect primarily on the nerve C-fibers, provides a de-
crease in the conduction of the pain impulse. Two series of 120 s
each were performed, during which the temperature of the elec-
trode tip should not exceed 42°C. Pulses with a frequency of 500
kHz, the duration of each is 2 ms. The operation was completed
by removing the electrodes with cannulas and applying an asep-
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tic dressing for several hours. Post-procedural observation with
bed rest lasted 1.0-1.5 h. During this observation, the dynam-
ics of pain syndrome was assessed, general somatic state (blood
pressure, pulse, temperature, oxygen saturation) and neurologi-
cal status (motor and sensory functions in the lower extremities)
were monitored. The criteria for the adequacy of the treatment
was a decrease in pain by more than two-thirds immediately af-
ter the procedure in the absence of motor and sensory deficits of
the corresponding root.

Results and discussion. Complications during the operations
and after them were not observed. A significant analgesic effect
was observed immediately, right after the intervention. Most of
the patients in the preoperative period characterized pain sensa-
tions as “terrible, leading to distress,” assessing them by VAS
from 6 to 9 (Me=7.77£1.02). And already on the first day af-
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ter surgery, the maximum number of patients described pain as
“weak but bothering”, corresponding to VAS from 1 to 5 (Me =
2.54+1.01). Often, those uncofortable feelings were of a myo-
genic nature, caused by the inevitable trauma of soft tissue dur-
ing access (Fig. 3).

Pain syndrome (VAS) dynamic: before surgery and

immediately after surgery
3 2 1

m VAS immediately after surgery

12

10

| I |
O I 1 1
10 9 8 7 6 5

B VAS before surgery

IS

[N]

4

Fig. 3. The severity of pain before and immediately afier the
operation (visual analog scale VAS, 1987). The abscissa axis is
the severity of pain, the ordinate axis is the number of patients

The results of treatment 1 month after the operation testified to
the persistence of a tendency towards a decrease in pain syndrome:
more than 60% of the operated patients noted an almost complete
absence of bothering sensations, and about a third of patients char-
acterized pain as “weak” (VAS Me = 2.18+1.01). A similar pattern
persisted for 6 months, after which the subjects rated their pain ac-
cording to VAS from 1 to 3 (Me = 2.0+0.75) (Fig. 4).

Pain syndrome (VAS) dynamic before surgery, after surgery 1
month and after surgery 6 month
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Fig. 4. The severity of pain before surgery and 1 month and 6
months after surgery (visual analog scale VAS, 1987). The ab-
scissa axis is the severity of pain, the ordinate axis is the number
of patients

Noteworthy, in our opinion, are the data obtained using the
Oswestry Low Back Pain Disability So, before treatment, pa-
tients determined their disability in the range from 60 to 80
points according to ODI (Me=70.45+7.85), which corresponds
to a rather low vital energy. And already 1 month after the sur-
gery, most patients could be in an upright position for much lon-
ger, which allowed them to take part in public life, as well as
take long trips. Many of the patients were able to care for them-
selves without taking analgesics. A significant part of the sub-
jects noted the normalization of sleep (Me ODI=33.18+11.29).
This trend persisted after 6 months: by the end of our observa-
tion period, patients characterized the degree of their social ad-
aptation according to ODI in the range from 20 to 50 points (Me
=30.45+9.98) (Fig. 5).
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Patient’s disability (ODI) dynamic: before surgery, after
surgery 1 month and after surgery 6 month
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Fig. 5. Dynamics of patient’s disability indicators before sur-
gery and 1 month and 6 months after surgery according to ODI
(Oswestry Low Back Pain Disability Questionnaire, 1980). The
abscissa axis is the disability index (%), the ordinate axis is the
number of patients

The aim of our study was to improve the results of treat-
ment of patients suffering from therapeutically resistant lumbar
radicular pain due to moderate intervertebral disc herniation.
Based on this, the working hypothesis was that the proposed
combined interventional radiofrequency technique (PRF DRG
+ IDET) has a sufficient clinical effect in the form of prolonged
analgesia and patient's disability reduction. In the early stages,
that is, immediately after the treatment, the decrease in pain by
VAS is significant (p <0.05) on average by 4 times. A similar
picture is recorded 1 month after treatment, the median (Me)
decreases to almost a minimum. It should also be noted that in
the early periods after treatment (1 month) VAS does not have
significant differences (p=0.13) with similar indicators immedi-
ately after the procedure (Fig. 4). Results similar to ours were
obtained by A.Teixeira, M.Grandinson, and ME.Sluijter: using
pulsed radiofrequency ablation of the dorsal root ganglion in the
lumbar spine, they achieved a significant (p<0.01) reduction in
pain from 7.83 to 2.25 according to VAS within 4 weeks [22].

The same picture is presented in the work of SJ.Kim: using
PRF DRG, they noted a significant (p = 0.033) reduction in pain
>50% in half of the cases [13]. M.van Kleef et al, using IDET in
patients with chronic LBP, report adequate pain relief in 54% of
patients within 8 weeks after surgery [8]. At the next stage of this
study, it seems appropriate to assess the effectiveness of com-
bined radiofrequency exposure in terms of the patient’s social
adaptation according to the ODI scale (Fig. 5). As the obtained
data show, the procedure significantly improves the social activ-
ity of patients in the early stages. This is evidenced by a signifi-
cant decrease in the ODI index by 2.7 times within a month after
treatment (p = 0.009). K.van Boxem and his coauthors came to
similar conclusions, proclaiming PRF DRG as a valuable option
in the treatment of chronic radicular pain [24,25].

At the same time, based on a review of the literature on the
interventional treatment of lumbar radicular pain, M.J.DePalma
and L.Manchikanti conclude that PRF DRG and IDET are of
limited feasibility [26,27].

Y-C. Kim, recognizing the mechanism of action of PRF is not
completely clear, nevertheless recommends it for the treatment
of radiculopathies and at the same time obtain impressive re-
sults: a decrease in pain according to VAS from 9/10 to 5/10 and
a significant improvement in the patient’s quality of life [11,23].

B. Morlion is skeptical about any intradiscal procedures for
the treatment of LBP, and about IDET in particular [29]. The
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assessments of the indicators carried out 6 months after the in-
tervention can be conditionally attributed to the long-term re-
sults of treatment. Given the peculiarity of chronic pain and the
duration of the course of discogenic radiculopathies, these data
are of particular interest. According to the information received
(Fig. 4), pain sensations 6 months after the procedure continued
to remain at a low level. Thus, the obtained analgesic effect was
retained for up to six months (VAS Me=2.0+0.75). F.M. Philips
and C. Lauryssen have achieved impressive results using IDET
to treat LBP: pain reduction according to VAS from 7.4+1.9 be-
fore treatment to 1.4+1.9 by the third month after surgery [19].

These numbers largely correlate with our results. This is all the
more important because the above authors, like us, carried out
multilevel IDET procedures. In a study A.Kircelli and coathors,
the first month after IDET was not convincing enough in terms
of pain relief by VAS. However, the six-month results demon-
strated a significant (p<0.0001) pain regression by 57.39% and
an improvement in ODI by 47.16% [18].

Using PRF DRG for the treatment of discogenic lumbosacral
radiculitis, T.T. Simopopulos achieved a significant analgesic ef-
fect (70% reduction in pain intensity) for periods ranging from 3
months to one year (Simopopulos et al., 2008).

At the same time, J.W.Geurts and colleagues, presenting a
similar methodology, showed no difference in results with the
placebo group (p = 0.43). His study showed that after 3 months,
only 16% of patients were successful with manipulation [20].

Van Boxem confirms the high efficiency of PRF DRG:
pain reduction by 50% within 6 months in 22.3% of subjects
[24,2531].

The comparative analysis of the treatment results in terms of
the social activity of patients allowed us to establish that the
proposed method after 3 months shows high efficiency, since
it improves the ODI indicator by 2 times. A similar picture per-
sists after 6 months, which once again emphasizes the high ef-
ficiency of radiofrequency interventional treatment. V.Mehta
and his colleagues analyzed the results of PRF DRG in patients
with radicular pain due to lumbar extrusions in the period from 1
week to 3 months after treatment. Improvement of ODI and VAS
indicators was noted at least twofold. The authors explain this
fact by the normalization of both peripheral and central sensiti-
zation [32]. According to R.Derby and coauthors have found out
impressive IDET results were in 62.5% of patients with chronic
discogenic pain: the reduction of symptoms according to VAS
by 6 months averaged 4.82. These authors emphasize that the
correctness of the discography assessment and the operation
is largely determined by its effectiveness [9]. M.Karasek and
N.Bogduk, having studied the results of the use of IDET, came
to the following conclusions: by 6 months after surgery, 60%
of patients had a decrease in pain according to VAS by half,
and 53% of patients refused to take analgesics and started pro-
fessional duties [9]. According to K. Thompson, functional im-
provement after IDET was noted on average by 15.8 points for
SF-34. The same results were published by B. Liu and V.Singh.
J.S. Saal and J.A.Saal reported a VAS pain reduction six months
after IDET, from an average of 6.57 to 3.71. G.B.J.Andersson
and S.Ahuja emphasize that 81% of their patients are satisfied
with the IDET results, and 61% of patients fully recovered their
ability to work [11].

On the other hand, B.J. Freeman and colleagues did not find
convincing evidence of an increase in social activity in people
with MND. In their study, the following ODI dynamics were
observed: from 41.42 on average before IDET to 39.77 6 months
after treatment. There was no significant difference in these re-
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sults compared with the placebo group (ODI = 40.74 and ODI
= 41.58, respectively), which allowed the authors to conclude
that this procedure was ineffective [33]. E.Veizi and S.Hayek
also consider the benefits of IDET very questionable, criticizing
both the selection of patients and controversial evidence of elec-
trothermal effects on the biomaterial of the intervertebral disc
[34]. The results of B. Webster and coathors were also modest:
23% of patients after IDET required surgery, 55% continued to
take analgesics, 37% underwent lumbar blockade; only 39% of
patients started work. T. Davis also came to the conclusion that
IDET was not very effective: six months after the procedure,
97% of patients had lumbar pain, and six patients had to undergo
fusion. The analgesic effect was noted only by 39% of patients,
while in 29% the intensity of the pain syndrome remained the
same, and in 29% it increased. And at the same time, half of the
patients are completely satisfied with the treatment result. We
did not find convincing evidence of the effectiveness of IDET
M.Spruit and W.C.Jackobs, they found that the outcome of the
operation varied from complete elimination of pain and func-
tional disorders to a clear increase in these indicators, although
on average the severity of the analgesic effect increased signifi-
cantly (p = 0.046) by 6 months after IDET [11]. While recogniz-
ing, in general, the positive indicators obtained as a result of our
work, the following should be emphasized. Thus, a certain limita-
tion of our study is undoubtedly the presence of a small number of
observations (only 22 patients), the absence of a control group, and
a relatively short period of retrospective analysis (up to 6 months).
At the end of the discussion, it should be emphasized once again
that no complications were noted during the manipulations. Com-
plications of interventional radiofrequency procedures are, in fact,
extremely rare. Nevertheless, BJC. Freeman [33] and A Kircelli
[18] reported about nerve root injuries, discitis, skin inflammations,
bladder dysfunctions and even mechanical breakdowns of catheter
systems that occurred during IDET.

Also, necrosis of the endplates of the vertebrae due to their
thermal damage with an incorrect electrode positioning in the
interdisc space was noted. In general, complications with IDET
range from 0.2% to 16%, however analysts are skeptical about
such a scale, given that studies with high complications are
based on subjective data (patient complaints on headache, dys-
esthesias, increased radicular pain) [19]. There is no information
about the side effects of PRF DRG, except for isolated cases
of transient dermatomal dysesthesias, which were mentioned by
JWM. Geurts [20] and S. Marcia [21].

Conclusion. The combined simultaneous use of IDET and
PRF DRG is an effective and safe treatment for chronic radicu-
lar lumbosacral associated with moderate intervertebral disc
herniation.
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SUMMARY

INTERVENTIONAL COMBINED RADIOFREQUENCY METHOD IN THE TREATMENT
OF CHRONIC LUMBOSACRAL RADICULAR PAIN ASSOCIATED WITH MODERATE DISC HERNIATION

"Pavlov B., ZRomanenko V.

INEUROSPINE Limited Liability Company, Kyiv, Ukraine, *Vita Medical Clinic, Kyiv, Ukraine

Intervertebral disc degeneration often is a cause of low back
pain (LBP) and radicular pain even without severe compression
of the nerve root by hernial material. Thermodiscoplasty, or in-
tradiscal electrothermal therapy (IDET) is used for minimally
invasive treatment of discogenic pain. Pulsed radiofrequency
(PRF) of the dorsal root ganglion (DRG) is used as an inter-
ventional method for radicular pain elimination. For the first
time we have proposed the simultaneous combined use of these
techniques.

Our research’s aim - to study the dynamics of pain syndrome
and disability in patients undergone simultaneous combined
treatment with the IDET and PRF DRG for pain associated with
moderate disc herniation without spinal root severe compres-
sion, which confirmed motor and sensitive deficit absence.

A retrospective analysis of 22 patients treated at the Neu-
rospine clinic (Kyiv) from 2019 to 2020 was carried out. All pa-
tients had degenerative-dystrophic disease of the intervertebral
discs L4-L5 and L5-S1 with therapeutically resistant radicular
pain. The standard examination included two-plane spondylog-
raphy and magnetic resonance imaging, as well as an assess-

ment of neurological status. The discogenic origin of pain is
confirmed by provocative contrasting discography. The interest
of the corresponding spinal root was confirmed by performing
selective radicular blockade.The treatment results were assessed
using the Numerical rating scale (NRS) and the Oswestry dis-
ability index (ODI); statistical processing was carried out using
Microsoft Excel and Statistica-10 program tools.

There were no complications detected. All patients noted a
significant reduction in pain and decrease of disability: VAS
(Me) before treatment = 7.77+1.02, ODI (Me) before treat-
ment = 70.45+£7.85; VAS (Me) immediately after surgery =
2.18+1.13. This trend persisted for six months: VAS (Me) 6
months after surgery = 2.0+0.75, ODI (Me) 6 months after sur-
gery = 30.45+9.98.

The simultaneous combined use of IDET and PRF DRG is
an effective and safe treatment for therapeutically resistant
chronic lumbosacral radicular pain associated with moderate
disc herniation.

Keywords: lumbar disc herniation; radicular pain; thermodis-
coplasty; pulsed radiofrequency ablation.

PE3IOME

JEYEHHUE MOACHUYHBIX TAUCKOTEHHBIX PAUKYJISAPHBIX BOJIEMN
METO/JIOM MHTEPBEHIIMOHHOI'O KOMBUHUPOBAHHOI'O PAJITMUOYACTOTHOI'O BO3JENCTBUS

Magaos B.B., 2Pomanenko B.H.

'Knunura «Heipocnaiiny, Kues; *Knunuka «Buma Meduxany, Kues, Ykpauna

Jlereneparyst MEKII03BOHKOBBIX JJUCKOB YacTO SIBISICTCS IIPU-
YUHOI OOJIM KaK B HIDKHEH 4acTH CHHHBI, TaK U PaJUKyJISIPHOM.
JUsi MaJIOMHBA3WBHOTO JIEUCHMS HCKOTCHHON OOJIM IpuMe-
HAIOT METOJMKY TEPMOAUCKOIIACTUKH WM BHYTPHJIUCKOBOM
anekrporepmaneioii Tepanuu (IDET). IlymecoByro paamoua-
crotHyto abmsmuio (PRF) ranmims 3agHero CnmHajibHOTO KO-
pemka (DRG) wcnome3yloT B KadecTBE HHTEPBEHIMOHHOTO
croco0a KylnmpoBaHUs PaIUKYIISIPHOI GOIIH.

Lens wuccienoBaHusl - ONPENEIHTh JAWHAMHKY OOJEBOTO
CUHJPOMAa M COLIMAIBHOW ajanTaluuy y MNalUeHTOB, MpOILei-
X KOMOWHHMPOBAHHOE JIEYCHHE METOIOM BHYTPHIMCKOBOH
UIEKTPOTEPMAIBHON Tepanuu M IyJIbCOBOH Paguo4acTOTHOM
a0JsIMU TaHINS 3aJ{HETO CIIMHAJIBHOIO KOpEIIKa 110 HOBOXLY
XPOHUYECKUX IUCKOI€HHBIX IOSCHUYHO-KPECTLOBBIX PajUKy-
Jlonaruii.

IIpoBenen perpocnekTUBHbIN aHanu3 22 NalUEHTOB, IpOIe-
4yeHHbIX B kiuHuKe «Heitpocnaitn» (Kues) ¢ 2019 mo 2020 rr.
VY Bcex GOJBHBIX OTMEYAJIOChH JIEr€HepaTHBHO-IUCTpOdHUe-
CKOE€ TOpa)KeHHWEe MEXI03BOHKOBbIX nuckoB L4-L5 u L5-S1
C TEpalleBTUYECKU PE3UCTEHTHON pajnukynomarueit L4, LS,
S1 B BUje KopemkoBbiX Oosei. CTanmaapTHOE 00CIeI0BaHIE
IIpeIyCMaTpUBalIO IIPOBEJCHHE CIOHIWIOTpaduu B IBYX
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MPOEKIUAX ¥ MarHUTHO-PE30HAHCHOH TOMOTpaduH, a TakxKe
OLIEHKY HEBPOJIOIHYECKOTO cTaTyca. /IMCKOTeHHBIH XapakTep
001 TOATBEPIKJCH MPOBOKATUBHOW KOHTPACTHOW JHCKOTpa-
¢uei. 3anTepecoBaHHOCTh COOTBETCTBYIOIIETO CIHMHAIBHO-
ro KOpEeIIKa yCTaHABJIMBAIM IIPH IPOBEJCHHN CEICKTHBHOM
KOPEIIKOBOH O10Kanbl. Pe3ynbTaThl JieueHUs] OLEHUBAIN 110
BHU3yalbHO-aHAJOroBol mkane 6omu (VAS) u uHACKCY He-
tpynocnocoonoctu Ocsectpu (ODI). Crarnctuueckas odpa-
00TKa mpoBOAMIACH C oMoIIbIo mporpamM Microsoft Excel
n Statistica-10.

[Mocrie mpoBesEHHOTO JIEUCHUS! OCIOKHEHHH HE BBISBICHO.
Bce manmmeHTHl OTMEdanH JOCTOBEPHOE CHIDKEHHE OO0JIeBOro
CHH/IPOMA U yITydIlIeHue connanbHol aganramuu: VAS (Me) no
nedyenus = 7,77+1,02, ODI (Me) no neuenus = 70,45+7,85; VAS
(Me) HenocpencTBeHHO mociie oneparmu = 2,18+1,13. Vkaszan-
Hasl TCHICHIMS COXpaHsuiachk B TeueHue nonyroga: VAS (Me)
ciyctst 6 Mecsines nocie onepanuu = 2,0+0,75, ODI (Me) ciry-
cts1 6 Mecsites rocie onepauuu = 30,45+9,98.

Kom6unuposannoe npumenenne IDET u PRF DRG sBnsiercs
3¢ }exTHBHBIM 1 6e30I1aCHBIM METOIOM JICUCHHUS TeparleBTHYe-
CKH PE3MCTEHTHBIX XPOHUYECKHX IUCKOTCHHBIX MOSCHHYHO-
KPECTIIOBBIX paJUKyISIPHBIX O0JIeH.
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ENDO-ACAB EARLY POSTOPERATIVE PERIOD RESULTS: ANALYSIS AND COMPARISON

!Oniani B., 'Shaburishvili T., 'Beselia K., *Megreladze 1.

Thilisi Heart and Vascular Clinic; *Thilisi State Medical University, Georgia

Revascularization of left descending coronary artery
(LAD) was traditionally performed with coronary artery
bypass grafting (CABG) with cardiopulmonary bypass (on-
pump) or without it (off-pump). Operation requires full an-
terior sternotomy. This approach warranties LIMA-LAD
anastomosing manually but in the other hand the morbidity
associated with cardiopulmonary bypass (CPB) coupled with
full-sternotomy make on-pump CABG a very invasive strat-
egy for revascularization of isolated LAD [10]. A less inva-
sive procedure to achieve revascularization of the anterior
wall of the left ventricle through LIMA-LAD anastomosing
is performed through a left anterior mini thoracotomy. This
operation is called minimally invasive direct coronary artery
bypass grafting or MIDCAB [10]. MIDCAB is a relatively
new intervention [8]. But up-to-date variations of MIDCAB
is performed with the endoscopic mobilization of LIMA with
three transthoracic ports. Endoscopically mobilized LIMA is
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anatomized with LAD with anterior minithoracotomic atrau-
mic approach. The last operation is called endoscopic atraumat-
ic coronary artery graft (EndoACAB) [6].

MIDCAB is widely discussed in scientific literature. We can
name several papers as an example. Sheena G. and Raja S. G.
offered a review article about MIDCAB history, technique, in-
dications and contraindications [10]. They also compared the
operation with CABG and percutaneous coronary intervention.
The authors concluded that MIDCAB surgery is a very attractive
operation for revascularization of isolated LAD stenosis as it of-
fers the benefits of the gold standard LIMA to LAD anastomosis
accompanied by excellent cosmetics and a rapid recovery. Al-
though, it is a challenging operation with a steep learning curve,
it can be performed very elegantly and effectively by highly
experienced surgeons. The reported short, mid and long-term
outcomes are excellent and validate the safety and efficacy of
MIDCAB [10].
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Technical considerations of the MIDCAB without cardiopul-
monary bypass were also described in the review article pro-
vided by R.C. Reddy where the author stated that the renewed
interest about the operation exists and also shared his experience
in the field [11]. Scientific literature provides not-only technical
description of MIDCAB but aslo comparison of it with other
methods of myocardial revascularization. For example, Kedzi-
ora et al. provided comparison of early and midterm results of
MIDCAB and off-pump CABG. Despite that their research was
a small-scale and included only 73 consecutive patients, the
authors concluded that despite higher technical difficulty, MID-
CAB procedures can be performed with similar safety results as
off-pump CABG procedures. No differences in terms of mor-
tality, repeat revascularization or recurrent angina are observed
[12]. A systemic review with meta-analysis was done by Deppe
et al. aiming to compare MIDCAB with percutaneous coro-
nary intervention (PCI) for single-vessel disease [13]. Analysed
postoperative outcomes included major adverse cardiac and
cerebrovascular events (MACCESs), all-cause mortality, myo-
cardial infarction and stroke. PCI of the LAD was performed
in 60.7% (n = 1751) and MIDCAB in 39.3% of patients (n =
1126). Pooled-effect estimates revealed an increased incidence
for MACCE:s after PCI 6 months after the procedure. No differ-
ences with regard to stroke, myocardial infarction and all-cause
mortality were observed between both revascularization strate-
gies. Patients after PCI had a shorter length of hospital stay. In
conclusion, the present systematic review underscores the su-
periority of MIDCAB over PCI for treatment of single-vessel
disease of the LAD [13].

To go back to the scope of our paper we would like to focus
on the EndoACAB procedure which is considered to be one of
the most common operations performed worldwide [5]. Its out-
comes are largely discussed by cardiosurgeons and specialists
[7]. As far as the operation is the permanent object of interest
for healthcare providers [9] it is worth mentioning the outcomes
and results of wide scope studies of several cardiothoracic refer-
ral centers.

Thomas A. Vassilliades and colleagues studied early and
long-term outcomes of EndoACAB based on the experience of
Emory University (USA) cardiothoracic department [10]. The
authors retrospectively studied medical reports of 607 patients
who were operated with EndoACAB [1]. They studied patient
characteristics preoperatively, by the end of early postoperative
period which was defined as 30 days after operation and long-
term outcomes on the basis of 18+16 month observation after
operation. Long- term outcome was collected after direct con-
sulting of patients in clinic, or telephoning, or interviewing pa-
tients’ cardiologist or family doctor. According to this retrospec-
tive study the preoperative characteristics of the patients were
as follows: mean age: 68.7 +10.3, female - 23%, male - 77%,
smokers - 28.2 %, average BMI - 29.76+2.1, diabetes mellitus
- 30.6%, arterial hypertension - 44.2%, chronic pulmonary dis-
ease - 19.1%, chronic renal disease - 3.1%, peripheral vessel dis-
ease - 7.3%, left ventricle mean ejection fraction - 0.48+0.048,
myocardial infarction preoperatively - 22.4%, intervention be-
fore EndoACAB: percutaneus coronary intervention - 38.9%,
CABG - 3.5%. Preoperative LAD lesion type A - 5.4%, type
BI - 16.3%, type B2 - 31.1%, type C - 45.3%. Single vessel
disease was present in 81.2%, the rest patients diagnosed with
the multiple vessel disease preoperatively (two vessels in 9.6%,
three vessels in 5.1%, main left - 4.1%)

Early postoperative characteristic were as follows: mortality
- 1% (6 cases), non-fatal myocardial infarction - 1.6%, stroke -
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0.6%, haemotransfusion - 10.7%, reoperation due to bleeding
- 1.6%, lung atelectasis or infection - 7.4%, drained hydrotho-
rax - 3.6%, pericarditis - 2.1%, wound infection - 0.5%, atrial
fibrillation - 19.6%, conversion to middle sternotomy — 3.6%,
surgical damage of internal thoracic artery - 1.8%, reinterven-
tion with stent insertion - 1.0%, reoperation - 0.5%.

Long-term outcomes were as follows: late mortality - 2%,
non-fatal myocardium infarction - 2.1%, stroke - 0.8%, rein-
tervention - 0.4%. Coronarography was done in 354 patients
(58.3%) in average of 18+17.1 months after EndoACAB. Con-
duit patency was accessed with FitzGibbon score: 335 patients
had FitzGibbon score A, 12 patients had FitzGibbon score B and
in 3 patients occlusion was diagnosed (FitzGibbon O). Five year
survival was 92.9%+2.4%.

The authors summarized that EndoACAB procedure offers
an appropriate and durable alternative to standard surgical re-
vascularization in selected patients. In addition they stated that
the eraly and mid-term angiographic results are comparable
with standard surgical revascularization, with the potential for
a shorter hospital length of stay and total recovery time. From
the opinion of authors early success depended on careful patient
selection and step-wise process of aqurinig the necessary skill
sets for the procedure.

Alan Soo and colleagues retrospectively studied a database of
British cardiothoracic referral hospital [2]. The results encom-
passed analyzed data of 15 years experience in EndoACAB. The
authors studied 475 patients from whom 88.5% were operated
with planned, 10.9% urgent and 0.63% emergent indication.
Overall mortality was 0.46% (2 patients). One patient was re-
operated for bleeding complication (0.2%). Other postoperative
complications were: pleural and pericardial effusion requiring
drainage, atrioventricular arithmias requiring pacemaker inser-
tion. In 37 patients (7.8%) need in EndoACAB switching to on
pump CABG emerged. Its most frequent reasons were damage
of internal thoracic artery and severe pleural adhesions. The
authors concluded that despite technically difficult operation
EndoACAB has few postoperative complications and it can be
applied in patients with single LAD lesion or in case of multiple
vessel disease where LAD stenting is possible.

Rashmi Yadav and colleagues from Brompton Royal Hospital
(London, UK) had published 10 years experience in EndoACAB
[3]. They aimed to compare the outcomes of EndoACAB and
CABG. In 209 cases outcome of EndoACAB were analysed.
Intervention was done on single vessel or multiple vessesl with
hybrid revascularisation strategy. Mean age of the patients was
61.840.73. Mean logistic Euroscore 1.98+0.12. The average
length of operation was 242.24+3.63 minutes and post opera-
tive length of stay 6.2+0.25 days. There was no mortality in the
EndoACAB group. The incidence of reoperation for bleeding
was 1.44%, renal impairment 0.48%, wound infection 0.48%
and neurological complications 0%. New onset AF occurred
in 11.5% of patients. Of these, 44 patients with a mean age of
63.2+1.4 underwent hybrid procedures involving PCI to the cir-
cumflex and/or right coronary arteries post-operatively. Satis-
factory patency of the LIMA to LAD graft was demonstrated in
all cases. There was no mortality, re-exploration for bleeding,
neurological complications, renal failure or wound infection in
this group. In comparison with a cohort of 100 patients who un-
derwent multi-vessel CABG via sternotomy there was no statis-
tically significant difference in mean logistic Euroscore between
the two groups (2.5+0.38 vs 3.1+0.34). Mortality rate in the con-
ventional CABG group was 1%, incidence of reoperation 3%,
neurological complication 2%, renal failure 2%, sternal wound
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infection 2% and new onset atrial fibrillation 18%. The mean
post operative length of stay in the hybrid group was 7.4+0.86
days vs 9.24+0.82 in the conventional. The authors concluded
that accorind the analysed data EndoACAB may be performed
safely with low mortality and morbidity. EndoACAB may form
a part of a successful minimally invasive strategy using a hybrid
approach to achieve multi-vessel revascularization.

Prof. Stuart J. Head, MD, PhD and colleagues reviewed stra-
tegic approaches of coronary artery revascularization [4]. They
assumed that despite the longer operation time of robotic-assist-
ed Endo-ACAB the comparison of early postoperative outcomes
of Edo-ACAB and traditional CABG is important.

According to the metaanalysis presented by the authors robot-
ic-assisted EndoACAB is a safe operation with only 2.5% risk
of urgent intraoperative need of switching from EndoACAB to
traditional CABG. Early postoperative evaluation 307 patients
revealed that in 95% of those 199 patients who had undergone
coronarography the LIMA-LAD anastomosis patency was ex-
cellent. Long-term observation showed that patency of LIMA-
LAD anastomosis after 8 years period was between 92-97%.

EndoACAB was performed in “Tbilisi Heart and Vascular
Clinic” for the first time in Georgia in November, 2015. The
operation was a novelty for Georgian scientific and medical
society therefore it was interesting to analyze and share its re-
sults for open publishing. Therefore we planned a retrospective
study to reveal preoperative characteristics of the patients as
well as intaoprerative and early postoperative complications of
the patients who underwent EndoACAB. Early postoperative
complications were studied in 30 days after operation. We also
were interested to compare our mortality rate and complications
associated with surgery with the same indices of international
centers.

Material and methods. For this reason we retrospectively
studied case reports of all patients who underwent EndoACAB
alone or with hybrid revascularization strategy from November
2015 till November 2017. Totally 162 patients were studied.

We focused on following measures: 1) patient characteristics
preoperatively: Age, gender, BMI, smoking status, presence
of diabetes mellitus, arterial hypertension, chronic obstructive
pulmonary diseases, peripheral vessel disease, ventricular func-
tion, presence of myocardial infarction preoperatively. 2) intra-
operative complications: Intraoperative mortality, ventricular
fibrillation, urgency for changing operation from Endo-ACAB
to CABG. 3) early post-operative complications: Intensity of
pain, hospitalization days, wound infection, CNS complications,
pneumonia, ventricular fibrillation and intrahospital mortality.
Early postoperative period was defined as 30 days after opera-
tion. Intensity of pain was measured with 10 score system. We
compared our mortality rate, surgery associated complications
like reoperation due to bleeding, convention to middle sternot-
omy and surgical damage of internal thoracic artery to similar
indices from studies published by Vassilliades, Soo and Rashmi
[1-3]. The results were statistically proven by statistical hypoth-
esis testing system — confidence interval 95% (CI 95%).

Results and discussion. Endo-ACAB was performed in 162
cases, 122 men and 40 women (female/male ratio 0,33). Mean
age of the patients 64,3+5 years. Mean BMI was 25+2.8. Among
patients 55% were smokers. The lethal outcome in early postop-
erative period was detected in 2 patients (1,2%).

In Endo-ACAB group single vessel grafting was made in 65
cases (40%) and in 97 cases (60%) hybrid revascularization
strategy was applied. None of the patients had myocardial in-
farction preoperatively.
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Regarding other patient characteristics in Endo-ACAB group
all patients had arterial hypertension: arterial hypertension grade
1 in - 7% arterial hypertension grade 2 in 30%, arterial hyper-
tension grade 3 in 63%, chronic obstructive pulmonary disease
was present in 12%, peripheral vessel disease in 7%, Mean ejec-
tion fraction was - 45,8%+3,4%, diabetis mellitus was present
in 32%, presence of myocardial infarction preoperatively — 0%.

No intraoperative mortality was detected. Intraoperative
switch from Endo-ACAB to CABG was made in 3 cases (2,5%):
in 2 cases because of diffuse pleural adhesion and in one case
due to ventricular fibrillation. Surgical damage of internal tho-
racic artery was seen in 2 cases (1,2%).

Early postoperative characteristics were as follows: inten-
sity of pain was 6+1 points out on 10 point scoring system,
hemotransfusion was done in 3%, hydrothorax was detected
in 7,5%, haemothorax — 1,2%, no surgical wound infection or
stroke, no pericarditis was detected, no reoperation due to bleed-
ing was seen. Other postoperative complications were pneumo-
nia - 1 case (0,6%), atrial fibrillation and flutter - 3 cases (1,9%).
Mean days of hospital stay was 4,8 days+1,2. Lethal outcome
was seen in 2 patients (1,2%).

We compared our mortality rate with lethal outcome reported
by Vassiliades et al, Soo et al and Rashmi. We have not found
statistically significant difference between our mortality rate
and results of these large- scale research done in state of the
art referral centers. As for the surgery associated complications
there was no statistically proven difference in reoperation due to
bleeding in our patients from the same results of these authors.
As for intraoperative urgency of convention to middle sternot-
omy we and Vassilliades had the same results, but Soo reported
significantly higher numbers and Rashmi reported significantly
lower numbers. Surgical damage of internal thoracic artery was
reported by Vassilliades et al and our group. No statistically sig-
nificant difference in this number was seen in these two studies.

All authors were reporting postoperative complications such
as stroke, atrial fibrillation, wound infection and hydro- or hae-
mothorax. We also focused on rare complications which were
presented only in single studies. For example only Vassilliades
et al reported cases of non-fatal myocardial infarction postop-
erativelly, need for reintervention with stent insertion and lung
atelectasis or infarction. Only Soo et al reported cases of severe
arythmias were pacemaker was inserted. We reported cases of
pneumonia which were no reported in other studies. The most
frequent complication documented in our clinic was hydrotho-
rax which was successfully treated.

Conclusion. According to our data Endo-ACAB with or
without hybrid revascularization strategy is successfully per-
formed in our clinic. No intraoperative mortality was docu-
mented. Our early mortality rate has no statistically proven
difference from other studies. We also analyzed surgery asso-
ciated complications and the results were excellent. The op-
eration is having few postoperative complications, the most
frequent of which is hydrothorax which is treatable condi-
tion. Therefore, we assume that the operation with its postop-
erative period is successful.
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SUMMARY

ENDO-ACAB EARLY POSTOPERATIVE PERIOD RE-
SULTS: ANALYSIS AND COMPARISON

!Oniani B., 'Shaburishvili T., 'Beselia K., 2Megreladze 1.

'Thilisi Heart and Vascular Clinic; *Thilisi State Medical Uni-
versity, Georgia

Endoscopic atraumic coronary artery bypass grafting (Endo-
ACAB) is a novel approach in the treatment of ischemic heart
disease compared to traditional coronary artery bypass grafting
(CABG). Analyzing the early and late outcome of EndoACAB
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is very important. EndoACAB was performed in “Tbilisi Heart
and Vascular Clinic” for the first time in Georgia in 2015.

The study aim was to analyze early postoperative period re-
sults and compare them with the research carried out at some
leading international cardiothoracic centers. 162 patients un-
derwent EndoACAB in 2015-2017. We studied preoperative
and intraoperative characteristics of patients as well as early
postoperative outcome. No intraoperative mortality was de-
tected. Lethal outcome in early postoperative period was seen
in 1,2%. Intraoperative switch from Endo-ACAB to CABG
was seen in 2,5%. Pneumon was diagnosed in 0.6%, atrial
fibrillation and flutter - 1,9%, no surgical wound infection
nor stroke was detected. mean days of hospital stay was 4,8
days+1.2.

There was no statistically significant difference in our results
and mortality rate compared to the results of foreign referral
centers. We assume that EndoACAB which is a novelty for
Georgian medical society is successfully implemented and its
early outcome is the same as operations performed in leading
international centers.

Keywords: EndoACAB, coronary artery bypass grafting,
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PE3VYJIBTATbI MUHUUHBA3ZUBHOI'O KOPOHAPHO-
I'O LI'YHTUPOBAHUS B PAHHEM ITOCJIEOIIEPALIU-
OHHOM IEPUOJIE: AHAJIN3 U CPABHEHUE

'Onnann B.TI., 'Iadypumsuiaun T.I1., 'beceans K.B.,
Merpeaanze U.U.

ITounucckasn Kaunuka cepoya u Kpo8eHOCHvIx cocy0os, >Tounuc-
CKULL 20CY0apCmeenHblil MeOuyuHcKkuil ynusepcumem, I pysus

DHAOCKONMYECKOE MaJOTpaBMAaTUYHOE LIYHTHPOBAaHHUE KO-
ponapHbix cocynoB (Endo-ACAB) mpu JieueHUN HIIEMAYECKON
OoJsie3HH cepaua sBseTcs 0osiee HOBBIM IOIXOJOM B CpaBHE-
HHU{ C TPaJULUOHHBIM LIYHTHPOBAHUEM KOPOHAPHBIX apTepuii
(CABG). B 2015 . B «Tounucckoit KIMHKKE cep/ia U KpoBe-
HOCHBIX cocyzoB» B I'py3un Bnepsbie nposeneHa Endo-ACAB
oreparysl.

Lenpro nccnenoBaHusl SIBUJIOCH CPABHEHHME IOJIYYEHHBIX B
Halled KIMHUKE PaHHUX IMOCTONEPALMOHHBIX PE3yIbTaTOB C
TAKOBBIMH BEIYIIMX MEKIYHAPOAHBIX KapAHOTOPAKAIBHBIX
LICHTPOB.

B 2015-2017 rr. Endo-ACAB omnepanus nposeneHa 162
nauueHtam. M3ydeHbl npegonepanuoHHbIe, HHTPAONEpallt-
OHHBIC M PAHHHUE MOCTONEPANIMOHHBIC XaPAKTEPUCTUKH MAIlH-
EeHTOB. B paHHeM nocronepanmoHHOM IMEPHUOAE JICTAIbHBIN
UCXO0/1 3a(MKCHPOBAH B JIBYX ClIydasix: HTOTOBas JICTAIbHOCTh
cocraBuna 1,2%. UuTpaonepanmonHass CMEPTHOCTh HE BBI-
sBiicHa. IHTpaomepanoHHO HEOOXOAMMOCTD MTEPEKIFOUCHUS
paboraromiero cepamna ¢ Endo-ACAB na CABG BbisiBiIcHa
B 2,5% ciyuaes, nueBMoHus - B 0,6% ciyuasx, GpuOpuuis-
st npencepauit — B 1,9%, ciaydyaeB MHCYNbTa M MHQEKIMHA
XUPYPru4ecKkux paH He BbisiBieHO. KomndecTBo nHel Ha-
XOKJICHHSI B TOCIIUTAJIC, B CpeAHEM, cocTaBuio 4,8+1,2 nH.
[losryueHHble aBTOpaMM pe3yibTaThl CTATUCTHYECKU HE OT-
JUYAFOTCSI OT TAKOBBIX MEKIYHAPOIHBIX pedepanbHbIX ICH-
TpoB. Ha ocHOBaHUU CyMMUPOBaHMSI MOTYUYCHHBIX PE3yJIbTa-
TOB Jienaercst BbiBoA, uTo onepauusi Endo-ACAB ycremno
BHEJIPEHA B KapJIUO-XMPYPTrUYECKyIO MPaKTUKY B [py3un u
[I0Ka3aJjia MOJ0XKHUTEIbHbIE PE3yIbTaThl.
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CORRELATION OF THERMAL PAIN PERCEPTION AND HOSTILITY
IN MALES AND FEMALES DURING PHYSIOLOGIC STARVATION

Gyvasalia T., Kvachadze 1., Giorgobiani T.

Tbilisi State Medical University, Department of Physiology, Georgia

The phenomenon of pain remains one of the most important
challenges in medicine and biology, which often causes disabil-
ity in humans and worsens the quality of life [3]. The pain is
a variable, subjective experience, and it is impossible to fully
understand it without getting to know the physiological mech-
anisms beyond sensory damage of the tissues [20]. There are
some gender differences in pain perception, particularly, females
tend to be more sensitive towards experimental pain [4,8,10]. In-
terestingly, the observed data is consistent for males throughout
life, but as for females, parameters vary according to the age and
ovarian-menstrual cycle (OMC) phases.

The women and men also differ in responses to the pain. For
example, females use analgesic agents and visit physicians more
frequently than males [7]. The intensity of pharmacological ef-
fect is also different. As the research data suggests, side effects
are much more common in male patients [16,17,19]. Psychoso-
cial factors, such as socially acquired role and actions are essen-
tial for determining how the individual will respond to the pain
according to sex [5]. Therefore, understanding the principles
and challenges of physiologic and psychosocial mechanisms in
pain perception can be valuable for managing pain and chronic
conditions associated with it.

Pain, cold and heat are distinct sensations, but it is proposed
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that pain and thermoregulation can be related to one other be-
cause of proximity between thermal and nociceptive pathways
in central and peripheral neural systems [9,16].

The bodies of peripheral sensory neurons are located in pos-
terior roots and trigeminal ganglion and determine the initiation
of action potential by pseudo-unipolar axons.

Cold perception is essential for survival. Extreme cold, as
painful sensation activates protective mechanisms. Cold percep-
tion depends on specialized peripheral sensory neurons, which
sense the temperature with free nerve endings. Special ion chan-
nels are described, which get activated when the temperature
decreases [9]. Activation of these channels results in membrane
depolarizations, origination of actional potential and perception
of pain by the neural system.

Extreme cold is perceived as pain, because drop in tempera-
ture below 200C causes irreversible damage of the tissues.

Since it is crucial to find the link between pain perception and
psycho-emotional condition of participants involved in experi-
mental studies, testing them using Buss-Durkee questionnaire
is suggested [6]. Data shows that in people with expressed hos-
tility, tolerance to the pain and pain-threshold are low and the
pain itself, is thought to be the direct cause of aggression [2].
On the other hand, in studies performed in 2010, high intensity
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of hostility, irritability and aggression are detected in patients
characterized with high threshold of pain tolerance [1,15,17].
Aggression alters some functions of autonomic nervous sys-
tem- increases the heart rate and blood pressure. To confirm that
aggression and autonomic functions are linked, an experiment
was carried out that showed that while playing video games in-
volving fighting/aggressive actions, heightened emotions were
detected [23].

According to some expert opinion, females experience nega-
tive emotions like pain-related fear [12,13,14], pain-related
anxiety [21,23] and depression more often than males. These
emotions play a significant role in determining sexual differ-
ences in pain perception. Some hypotheses suggest that psycho-
logical condition and anxiety disorder [23] in women, which in
turn warrants more frequent hospital visits, is the reason why
women are thought to have lower pain tolerance and increased
sensitivity to pain.

Imaging tools, particularly, Magnetic-Resonance Imaging
(MRI), allow researchers to detect the effect of negative emo-
tions on brain functioning. According to the data, periaqueductal
grey matter, amygdala, and insula play essential role in forma-
tion of pain and negative emotions.

Our study aims to assess correlation between pain perception
and indices of hostility in males and females (in the follicular
phase of OMC cycle).

Material and methods. The sample of this study included vol-
unteer students, ages 18 to 23. The main selection criterium for
participants was their health state; Those without chronic pain, ex-
cess body weight (assessed by BMI), cardiovascular, respiratory,
endocrine, etc. disorders were selected for participation in the study.
Prior to the start of the study, participants were given information
about their rights and written informed consent was obtained. Par-
ticipants were informed that they could refuse to take part in the
study at any stage. All procedures and protocol of the study were
approved by Tbilisi State Medical University Biomedical Research
Committee. The study was conducted in compliance with all re-
quirements and regulations of International Pain Association for
biomedical observation and experiments.

Ovarian-menstrual cycle of the women participating in the re-
search were evaluated using relevant questionnaires. All experi-
ments were performed in the follicular phase of menstrual cycle
(7-11 days of the cycle).

At this stage, study was conducted in starvation state- 10-12
hours after the last meal.

The study was performed in isolated, sound-proof space. The
proband (subject under observation/study) was placed in a com-
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fortable armchair. The duration of the study was approximately
1-1.5 hours. The height, weight, blood pressure, body mass in-
dex (BMI) and other measurements were recorded prior to the
commencement of the study.

Physiological Procedures: Thermal pain sensitivity was as-
sessed using computer-controlled tool Pain & Sensory Evalua-
tion combined system PATHWAY (Medoc, LTD, Ramat Yishai,
Israel), using which probands were given hot/cold stimuli; Si-
multaneously, thermal sensitivity and pain threshold were de-
tected. 30x30 flat probe was fixed at the palm of subject with the
rubber. The intensity from the baseline (comfort) temperature
32C, was getting increased by 1C in a second, until proband hit
the button for detecting heat/cold threshold and tolerance. The
maximal temperature was +55C, while the minimal was equal to
0C (to prevent tissue damage). The subjects of study were given
stimuli in the following sequence — four episodes for detecting
cold sensitivity, three episodes — for threshold to cold pain and
three- for heat pain threshold. Instruction of the procedure men-
tioned above was given to probands prior to the experiment.

For assessing psychological (psychophysiological) condition
of the study probands Buss-Durkee questionnaire was used,
which was created in 1957 by American psychologist A.Buss
and A.Durkee. The questionnaire aims to evaluate aggression
and hostility. The questions of the test first were designed to dis-
tinguish aggression from hostility. Hostility- as a secure verbal
reaction, which assists negative emotions and negative thoughts
about people and actions; Aggression- as a response, that can
sometimes be harmful. Later, these parameters were further sub-
divided — hostility into two subdivisions (suspicion, resentment)
and aggression into 5 subcategories (assault, verbal aggression,
irritation, negativism).

Currently, the questionnaire consists of 75 “yes” or “no” type
of questions and is designed for adults and adolescents above
the age of 15. The questionnaire is widely used as a psycho-di-
agnostic tool in European countries, for example, in Netherlands
and is acknowledged by Netherlands Tests Affair Committee-
COMAT (Bohn Stafleu Van Loghum , Buss-Durkee Hostility
Inventory-Dutch BDHI-D).

Results and discussion. The results presented in the study
of heat/cold pain threshold and heat/cold sensitivity were di-
vided into 3 groups, according to the low, medium, and high
temperature in females (Table 1) and males (Table 2).The
data coincides with the earlier parameters, where in females
threshold for cold/heat sensitivity in lower than in males and
where the females are more sensitive to the pain induced by
heat and cold than males [26].

Table 1. Distribution of thermal sensitivity and threshold in women

Low Temperature (°C) | Medium Temperature (°C) | High Temperature (°C)

Cold Sensitivity Threshold 20,5-22,8 22,9-25,4 25,5-27,8
Heat Sensitivity Threshold 32,8-35,1 35,2-37,6 37,7-41

Cold-induced pain threshold 2,5-7,6 7,7-14,2 14,3-20,7

Heat-induced pain threshold 36-41,5 41,6-46,2 46,3-50,8

Table 2. Distribution of thermal sensitivity and threshold in women
Low Temperature (°C) Medium Temperature (°C) High Temperature (°C)

Cold Sensitivity Threshold 22,3-24 24,6-26,8 26,9-29,2
Heat Sensitivity Threshold 34-36,7 36,7-38,9 39,2-41,3

Cold-induced pain threshold 1,7-8,2 7,9-14,8 14,8-21,8
Heat-induced pain threshold 38-41,6 42,8-47,5 47,6-52,1
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The data was analyzed using STATA software. Analysis of
Variance (ANOVA) test was used to derive correlations. The re-
sults are deemed to be significant when P<0.05 and F>1.

According to the data, in females significant positive correla-
tion was noted between heat-induced pain and assault (P<0,004,
F=7), inconsiderable positive correlation -between verbal hostil-
ity (P<0,3 , F =2.5), indirect hostility (P<0,3 F=3 ), negativism
(P<0,1, F=4) and heat-induced pain threshold (Fig. 1).
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LHPTH — low degree heat pain threshold; MHPTH- medium
degree heat pain threshold; HHTPTH — high degree heat pain
threshold

Fig. 1. Females, follicular phase of OMC: correlation be-
tween heat-induced pain threshold and assault, verbal, indirect
aggression and negativism

Among women, significant negative correlation was noted be-
tween irratibility and pain threshold, (P<0,003, F=9), insignifi-
cant correlation- between suspicion (P<0,1, F=6,95), resentment
(p<0,1, F=5,25) and pain threshold (Fig. 2).
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LHPTH — low degree heat pain threshold; MHPTH- medium
degree heat pain threshold; HHTPTH — high degree heat pain
threshold

Fig. 2. Women, follicular phase of OMC: Correlation be-
tween heat-induced pain threshold and irritability, suspicion
and guilt

Following was observed to be true between cold-induced
pain and different types of aggression: In females there
was significant positive correlation between cold-induced
pain and assault (P<0,02, F=5,35), insignificant correlation
between verbal hostility(P<0,1, F-3,45), indirect hostility
(P<0,1, F=2,5), negativism (P<0,2, F=4,8) and cold-induced
pain threshold (Fig. 3).

Among women, significant negative correlation was
found between resentment and cold-induced pain threshold
(P<0,001, F=6,20), insignificant negative correlation- be-
tween irritability (P<0,2, F=3,5) and suspicion P<0,3, F=2,5)
to the pain threshold (Fig. 4).
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Fig. 3. Females, follicular phase of OMC: correlation of cold
-induced pain threshold and assault, verbal hostility, indirect
hostility and negativism
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Fig. 4. Females, in follicular phase of OMC : Correlation
between cold-induced pain threshold and irritability, suspicion
and resentment

According to our data, assault (P<0,003, F=8,75), and heat-
induced pain had more significant positive correlation in males
than in females. Also, insignificant positive correlation was
found between verbal hostility (P<0,2, F-5,45), indirect hostility
(P<0,1, F=3,65) and negativism (P<0,1, F=4,25) on one hand
and pain threshold on the other hand (Fig.5).
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Fig. 5. Males: Correlation between heat-induced pain thresh-
old and assault, verbal hostility, indirect hostility and negativ-
ism
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In males significant negative correlation was detected be-
tween resentment (P<0,002, F=10,25) and heat-induced pain
threshold, insignificant correlation- between irritability (P<0,2,
F=5,2), suspicion (P<0,1, F=2,95) and heat-induced pain thresh-
old (Fig. 6).
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Fig. 6. Males: correlation between heat-induced pain thresh-
old and irritability, suspicion and resentment

According to our data, in males, cold-induced pain thresh-
old has significant positive correlation with assault (P<0,003,
F-6,55), verbal hostility (P<0,002, F=3,35), indirect hostility
(P<0,002, F=4,05) and negativism (P<0,003, F=4,85) (Fig. 7).
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Fig. 7. Males: Correlation to cold-induced pain threshold and
assault, verbal hostility, indirect hostility and negativism

Among males, insignificant positive correlation was found
between cold-induced pain and irritability P<0,2, F=6,35), sus-
picion (P<0,1, F=3,25) and resentment (P<0,2, F=5,65) (Fig. 8).
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Fig. 8. eMales: Correlation of cold-induced pain threshold to
irritability, resentment and suspicion
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Conclusion. According to our experiment, the findings about
gender differences of psychologic parameters and their linkage
to heat and cold sensitivity coincides with previous study results
[15], where pain threshold and tolerance to the pain are posi-
tively correlated with high degree of assault.

Our findings demonstrate thatpain perception by humans, be-
sides intensity of nociceptive stimuli, depends on psychophysi-
ologic parameters. The findings correlate with the data from
previous studies, particularly to the idea, that negative emotions
and different types of assault define individual correlates of pain
perception, pain threshold and tolerance to the pain [11,12,24].

It is quite clear that further research is warranted in order
to make evidence-based statements and recommendations for
clinical practice, including treatment protocols for pain man-
agement. It is quite possible, that in near future, assessing
psychoemotional condition will be one of the most impor-
tant tools in pain management. Besides, by evaluating psy-
choemotional parameters, it may become possible to predict
the probability of progressing acute pain into chronic pain,
which will be essential predictive information to decrease the
risk of disease chronization [22,24].
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SUMMARY

CORRELATION OF THERMAL PAIN PERCEPTION
AND HOSTILITY IN MALES AND FEMALES DURING
PHYSIOLOGIC STARVATION

Gyvasalia T., Kvachadze 1., Giorgobiani T.

Thilisi State Medical University, Department of Physiology,
Georgia

The phenomenon of pain remains one of the most important
challenges in medicine and biology, which often causes dis-
ability in humans and worsens the quality of life. The pain is
a variable, subjective experience, and it is impossible to fully
understand it without getting to know the physiological mecha-
nisms beyond sensory damage of the tissues. There are some
gender differences in pain perception, particularly, females tend
to be more sensitive towards experimental pain. Interestingly,
the observed data is consistent for males throughout life, but as
for females, parameters vary according to the age and ovarian-
menstrual cycle (OMC) phases.

Study aims to assess correlation between pain perception and
indices of hostility in males and females (in the follicular phase
of OMC cycle).

The sample of this study included volunteer students, ages 18
to 23. The main selection criterium for participants was their
health state; Those without chronic pain, excess body weight
(assessed by BMI), cardiovascular, respiratory, endocrine, etc.
disorders were selected for participation in the study. Prior to
the start of the study, participants were given information about
their rights and written informed consent was obtained. Par-
ticipants were informed that they could refuse to take part in
the study at any stage. All procedures and protocol of the study
were approved by Tbilisi State Medical University Biomedical
Research Committee. The study was conducted in compliance
with all requirements and regulations of International Pain As-
sociation for biomedical observation and experiments. Ovarian-
menstrual cycle of the women participating in the research were
evaluated using relevant questionnaires. All experiments were
performed in the follicular phase of menstrual cycle (7-11 days
of the cycle). At this stage, study was conducted in starvation
state- 10-12 hours after the last meal.

According to our experiment, the findings about gender dif-
ferences of psychologic parameters and their linkage to heat and
cold sensitivity coincides with previous study results, where
pain threshold and tolerance to the pain are positively correlated
with high degree of assault.

Our findings demonstrate that pain perception by humans, be-
sides intensity of nociceptive stimuli, depends on psychophysi-
ologic parameters. The findings correlate with the data from
previous studies, particularly to the idea, that negative emotions
and different types of assault define individual correlates of pain
perception, pain threshold and tolerance to the pain.

It is quite clear that further research is warranted in order
to make evidence-based statements and recommendations for
clinical practice, including treatment protocols for pain man-
agement. It is quite possible, that in near future, assessing
psychoemotional condition will be one of the most impor-
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tant tools in pain management. Besides, by evaluating psy-
choemotional parameters, it may become possible to predict
the probability of progressing acute pain into chronic pain,
which will be essential predictive information to decrease the
risk of disease chronization.

Keywords: thermal pain, gender differences in pain percep-
tion, sex differences in pain perception, pain emotions.

PE3IOME

B3AUMOCBS3b BOCIHPHUSITHSS TEPMHYECKOM
BOJIM U BPA’XKAEBHOCTH ¥ MY>KUUH U )KEHIIUH
B COCTOSIHUU ®U3UOTOI'MYECKOI'O I'OJIOJA

I'Bacanus T.M., Ksauanze U./J1., l'noproonanu T.H.

Tounucckuti 20cyo0apcmeenHblll MeOUYUHCKULL YHUgepcumen,
kagheopa ¢uszuonoeuu, I pyzus

@denomeH 00K OCTAeTCsl OfHOM M3 BaKHEHIIMX MpoliieM
MC/IMIIMHBI U GI/IOHOFHPI, KOTOpas 4aCTO BbI3bIBACT MHBAJINIU3a-
[MIO U yXy[IIeHHe KayecTBa u3HH. CyIIeCTBYIOT ONpe/eEH-
HBIC T'CHACPHBIC pa3jinivsd B BOCHPUATHU 60.]'[1/1, B 4aCTHOCTH,
JKCHIIIMHBI 60J'lee YYBCTBUTEJIbHBI K SKCHCpI/IMeHTaﬂbHOﬁ 60.]'[1/1.
WHTepecHO, YTO ONMCAHHBIC JAHHBIC y MYXKYMH OoJyiee WM
MCHEC CTaGHJ’[beI Ha MpOTAKECHUU BCEi JKU3HH, YTO KacacTcs
JKEHIIMH - TapaMeTpbl BAPbUPYIOT B 3aBUCHMOCTH OT BO3PacTa
¥ (a3 oBapuasibHO-MEeHCTpyasbHOro ukia (OMLI).

Ienbio MccIen0BaHMs SBUJIACH OL[CHKA KOPPEILSIIUN MEXKIY
BOCIIPUATHEM 00JIM U TIOKa3aTeNsIMU Bpa)l(}le6HOCTH Y MY>X4YUH
U JKSHIIMH B (OJUTMKYISIPHOM (aze oBapHaibHO-MEHCTpPyallb-
HOTO LIUKJIA.

B BBIOOPKY 1aHHOTO MCCIEA0BaHUS BOILIM CTYAEHTbHI-100pO-
BOJIBIBI B Bo3pacte 18-23 yiet. OCHOBHBIM KpUTEpUEM OTOOpaA
Y4aCTHUKOB 6])1.]'[0 COCTOSIHUE UX 30POBbA; I y4acTUs B UC-
CJIC/IOBAaHUM OTOOpaHBbI JnIa 6e3 XpPOHUYECKUX OO0Je3HeH, u3-
OBITOYHON Macchl Tena, oneHuBaeMoi o MUMT, cepaeuno-co-
CYIUCTBIX, PECIUPATOPHBIX, YHIOKPHUHHBIX HapyleHui. [lepen
HaJaJloM HCCJICI0BAaHMSI yYaCTHUKAM IPEIOCTaBICHA MOJIHAS
uHpopManus 00 UX MpaBax M MOJYYEHO MHCbMEHHOE MHDOP-
MHPOBaHHOE comriacue. YYacTHUKH IPOUH(OPMUPOBAHBI,
4TO MOT'YT OTKa3aThCsl OT y4acTHs B HCCJIEIOBAaHHHU Ha JIIOOOM
sTane. Bee mpouenypbl ¥ MPOTOKOJ HUCCIIEIOBAHUS O0OPEHBI
KomureroM OMOMEIMIMHCKUX HccaeaoBanuii  TOWIMcCKoOro
roCy/IapCTBEHHOTO MEAMIMHCKOro yHHBepcutera. Mccnenosa-
HHE IPOBOJINIIOCH C COOMIOCHUEM BCeX TpeOOBaHUI U MPaBUIT
MexyHapoJHOW accoluauy 00Iu Mo OMOMETUIIMHCKOMY Ha-
OJIFO/ICHUIO 1 DKCIIEPUMEHTAaM.

OML sxeHIIMH, y4aCTBOBABLIMX B MCCIICAOBAHUY, OLCHUBA-
JIM C TIOMOIIBIO COOTBETCTBYIOLIMX ONPOCHUKOB. Bee akcnepu-
MEHTBI IPOBOAMIUCH B (DOJUTHKYIISIPHYIO a3y MEHCTPYyalIbHOTO
mukia (7-11 qau). Ha aToMm sTane uccienoBanus NpoBOIUIUCH
B COCTOSIHUM (pU3HOJIOTMYECKOTro rojoza - crnycts 10-12 yacos
HOCJIe MOCIIEIHETO MpUeMa MHIIH.

CortacHO pe3yibTaTaM HCCIe0BaHusl, TI0Ka3aTeNn MOJOBBIX
pa3nw—mifl IICUXOJIOMYECKUX IMapaMeTpoOB U UX CBA3U C YYyB-
CTBUTEJIBHOCTBIO K TEIUTY U XOJIOY COINIACYIOTCS C JAHHBIMHU O
TOM, 4TO 00JIEBOH MOPOT U TOJIEPAHTHOCTH K OOJIN MOJIOKUTEIIb-
HO KOPPEJIHUPYIOT C BHICOKOH CTETICHBIO arpeCCHBHOCTH.

HOJ’[yLleHHbIe JIAHHBIC YKa3bIBAIOT, YTO BOCIIPUATUE Oonu ye-
JIOBEKOM, ITOMUMO MHTECHCUBHOCTHU HOLULECITUBHBIX CTUMYJIOB,
3aBUCHUT OT NICUXO0(U3HOIOrHYeCKUX apameTpoB. [Tony4yeHHble
Ppe3yJIbTaThl KOPPEIUPYIOT C AaHHBIMH HCCIICIOBAaHMIA, B YacT-
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HOCTH, O TOM, YTO OTPULATCIIbHBIC SMOLHUHN U PA3JINYHbIC THUIIbI
Arp€CCUBHOCTH OIPEACIIAOT MHAUBUYaJIbHBIE KOPPEIIATHI BOC-
pUsATHS 00K, GOJIEBOTO MOPOra M TOJIEPAHTHOCTH K OOJIH.

C uenpio pa3pabOTKH OOOCHOBAHHBIX PEKOMEHIALMHN st
KJIIMHUYECKOW TPAaKTUKH, BKJIIOYAsl MPOTOKOJbI JICUCHUs] OO,
HEOOXOIMMO MPOBEACHUE AalbHEHINNX HCCIeAoBaHnil. B Onu-
JKaiimeM OynylieM OLleHKa IICHX03MOLHOHAIBHOTO COCTOSHUS,
10 BCEH BEPOSATHOCTH, CTAHET OJHUM U3 BaXXHEHIINX HHCTPY-
MCHTOB ynpaBneHnﬂ 60J'[]>}O W IO3BOJIMT IIPOTrHO3UPOBATH BE-
POSITHOCTB MEPexo/ia 0CTPOH GO B XPOHUYECKYIO, UTO BECh-
Ma 3HAUYMUMO JIJISl CHIDKCHHS PUCKA XPOHHU3AIMHU 3a00ICBaHS.
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HEKOTOPBIE ACIIEKTbI BJUAHUS MAHAEMUUA COVID-19 HA ICUXUYECKOE COCTOSSHUE
JIOAEHU, KOTOPBIE ) KUBYT C BUPYCOM UMMYHOJIE®UILIUTA YEJIOBEKA

'Oropenxo B.B., ZKupuuenko A.TI., ’Kopunauxuii B.M., 'Tuennas O.H., “Tomax H.B.

TV «Jlnenponemposckas meduyunckas akaoemuss M3 Yipaunwi»; 2[nenpoeckuil MeOUyuHcKuil uHCmumym
MpaouyUOHHOU U HempaouyuoHHoU meduyunsl, *I'Y Hayuonanonwiti Hayunoiil yenmp «MAncmumym xapouonoauu
um. axao. HJ[. Cmpasxcecka HAMH Ykpaunwiy, Kues, *KHII «opoockas 6onvruya Ne2y», 3anopooicve, Ykpauna

[Ipobnema pacnpocTpaHeHHst KOpOHABHUpPYyCa 110 Ceil ICeHb aK-
TyallbHa ISl BCEX TPYIII HaceNeHus1, 6e3 UCKIIIoueHus. Bembim-
kxa nmagemuun COVID-19 mpuBena k 3HAYUTENTBHOMY IICHXHU-
YeCKOMy JaBJICHHIO Ha HaceleHHe B IIEJJOM U OCOOEHHO Ha
OOJBHBIX XPOHMYECKUMHU 3a00JI€BaHMSIMHU, TaK KaK HEraTHBHO
CKa3bIBAaeTCsl HA MX TICUXOAMOI[OHAIEHOM COCTOSTHUH ¥ TIPHBO-
JUT K Pa3BUTHIO HEBPOTHYECKHX peakuuii [8,10]. Jlromu, koto-
prie xuByT ¢ BUY (JIKB) siBnsitoTCst 0000 ySI3BUMOM TPpyIITIoN,
Tak Kak B ycnoBusax nanaeMun COVID-19 onu crankuBaroTcs
Cpa3y ¢ MHOTUMH TPYAHOCTSMH: (POPMHUPOBAHUEM AIANTHBHON
MOJIEJH M0 OTHOIIEHHUIO K CBOEMY 3a00JI€BaHHIO, COOMIONEHNEM
MOKU3HEHHOTO NPHUEMa BBICOKOAKTUBHOM aHTHPETPOBUPYCHOM
teparuu (BAAPT), sBieHusMHU CTUIMATH3aMK U ayTOCTUIMa-
TH3ALHUH, AUCKPIMHHAIINH, HEOOXOMMOCTBIO ITPEIOTBPAIICHHS
BTOPHYHBIX OCJIO)KHEHHUH, BOSHUKHOBEHHEM HOBBIX HH(MEKINI,
B ToM unciie COVID-19 [5,7].

YactoTa M BBIPaKEHHOCTh JAEMPECCHM U TPEBOKHOCTH Y
BUY-unpunupoBanusix B 4 pasza MPEBBIIIAET COOTBETCTBY-
IOLIME TOKa3aTesn 310poBOW momynsuuu [4,6], 4to, mo Bcei
BEPOSITHOCTH, OTYACTH CBA3aHO C TaKHMMHU JIMYHOCTHBIMHU Xa-
paxrepuctukamu JDKB, kak HU3Kast TOIEPaHTHOCTH K pycTpa-
LIUH, JKEJTAHUE TEPENIOKUTh OTBETCTBEHHOCTh 3a OMIMOKM Ha
OKPY>KaIOIHUX, OTCYTCTBHE PEMINTENbHOCTH U HHUIIMATUBHI TIPH
BBIOOpE COOCTBEHHOM CTPATErNU MOBEJCHHS, CHUXKEHNE YPOBHS
JINYHOCTHOW JKu3HecTorkocTu [3]. BbIsBICHO, 4TO OAMHOUE-
cTB0 BUY-HHGUIIMPOBAHHBIX SBISETCS CUMITOMOM TPEBOXKHO-
JenpeccuBHbIX paccTpoiicT y JOKB. OHo nposBiseTcs B BUIe
OTUY)XICHUS W conuanbHoW m3omsiuuu [2]. Ilepeunciennsie
ocobennoctu JOKB B ycnoBusax nmangemun COVID-19 moryt
CIoCcOOCTBOBATh PA3BUTHIO BBIPAKEHHOW Je3ajanTaluu JaH-

© GMN

HOH IpyINIbl MAUEHTOB, GOPMUPOBAHUIO KOPOHO(POOHH, COLIH-
aNbHOM M30MIAIMY, YCUIEHUIO Mep, HalpaBJIeHHBIX Ha OHoIo-
TMYECKOEe CaMOCOXPaHEHHMs, OCIAOIEHUI0 aJTbTPyHCTHIECKOTO
CTWJISL TIOBEJCHUS M JXe yTaUMBaHHIO MHGUIMPOBAHUA U HH-
(dhopmanum 0 KOHTaKTax ¢ HHPUIUPOBAHHBIMU.

CpaBHuBast KopoHaBupycHyto nadexuuo ¢ BUU-undeximeit
U JIPYTHMH COIMANBHO 3HAYMMBIMU HH(QEKIUSIMU, MOKHO BbI-
JenuTh o0ume GakTophl, HOBBILIAIONINE PUCK UX PACIPOCTpPa-
HEHMSI W 3aTpPyAHSIOINE BHeApeHue 3(P(EeKTHBHBIX Npodhu-
JAKTUYCCKUX MEPONpUATHH: 1) OTCYTCTBHE CIeHH(DUYECKHX
NPOQUIAKTUYECKUX CPEJICTB - BAKIMH; 2) HAIMYUE CTaauil 6ec-
CHMITOMHOTO HOCHTEIbCTBA, KOTJa MH(PUIMPOBAHHBIA MOXKET
OBITh MCTOYHUKOM PACHPOCTpaHEHUs] MHOEKIMH Mpu OTCyT-
CTBHM KJIMHUYECKHX HPOSBIEHUI; 3) moBeaeHYecKke (pakTopbl
(pUCKOBaHHOE TOBEEHHE), MPUBOAAIINE K SIUAEMUYECKOMY
pacrnpocTpaHeHunto; 4) CTUrMaTu3anus U AUCKPHUMHUHAINS HO-
cureseil nHpekui B o0mmecTse; 5) naHIeMUYECKUN XapakTep
pacrpocTpaneHnsi HMHQEKIUH, KOTOPBI MMEET 3HAUYUTENIbHOE
BIMSIHUE HA CHCTEMY 3[pPaBOOXPAHEHMS U HUMEET Cephe3HbIe
COIMANIbHbIE U YKOHOMHYECKUE MOCIEACTBUS Il 00IecTBa U
rocynapcrsa [1]. Ha3zBanubie o0mune (pakTopbl HEraTHBHO CKa-
3bIBAIOTCSl HAa ICHXO3MonuoHambHOM coctostuun JOKB n mo-
BBILIAIOT YPOBEHb MX 00LIel TpeBoxHOCTH. HenaBHue uccie-
noBanus [9] mokaszanu, uto cobmonenne BAAPT cpenu JDKB
YBEJIMYHBACT BepoOsTHOCTh He mHumposarbest COVID-19 ¢
HEMpONOPLUOHAIBHO BBICOKOH udactoToid. JIXKB, koTopwie He
npuauMaioT BAAPT wnu He umeroT noctyna K e€ noily4eHuro
B CBSI3U C KAPAHTUHHBIMU OTPAaHUIEHHSMH, MOT'YT UMETb TTOBbI-
nreHHbl puck 3apaxenuss COVID-19, BcnenctBue ocmadieH-
HOM HIMMYHHOM CUCTEMBI.

77



HOHI/IMaHI/Ie MOTCHIHUAJIBHOTO BJIMAHUSA IICUXOOMOLIMOHAJIb-
HBIX HapyleHUu# (TPEeBOXKHOCTb, HENpeccus, MOCTTpaBMaTu-
YECKUI CTpeccoBble paccTpoicTBa), cBsizaHHbIXx ¢ COVID-19,
oOmecomarnueckux npobiem cpemu JDKB, Ha ncuxuueckoe
3M0POBBC TAHHOW TPYIIIBI MAIIMEHTOB MOXET CIOCOOCTBOBATH
OINITUMHU3ALMU [poHecca UX ajanTalyvu U pecoluairu3alui B
JlajbHEHUIIeM.

Ienbio vccieoBaHusl SBISIETCS ONPECTICHHE BIUSHUS OT-
nenpHbIX acrnekToB nangeMun COVID-19 Ha ncuxuueckoe co-
CTOsIHUE JIIO[eH, KoTopble )uByT ¢ BUY.

Marepuan u metonbl. VccinenoBans! 146 manueHTOB c
Oonesusamu, oOycnoBienHsivu BUY (B20-B24 mo Mexny-
HAPOIHOW CTATUCTHYECCKOW Kiaccuukanuu OONe3HEH U Mpo-
61em 3apaBooxpanenus 10 npocmorpa - MKB-10), u3 nux 82
(56,16%) myxuus u 64 (43,84%) xxeH1uH B Bo3pacte ot 19 no
60 net, cpenHuit Bo3pacT KOTophix coctasisit 38,7 (8,69) ner -
M (SD). IIponomxkurensrocts BUY nudekiyn konedanach ot
1 mecsima 1o 23 neT u cocraBuia, B cpeaaem, 5,0 (0,3; 8,0) ner
- Me (25%; 75%). BonpHble HAXOAWINCH MO aMOyJIaTOPHBIM
Ha6J'l}O)IeHI/IeM B IIOJIMKJIMHUYCCKOM OTACJICHUU KOMMyHa.]'l])HO—
ro npeanpusTHs «JlHenponeTpoBCKUii 00IaCTHON LEHTP COLM-
aJbHO 3HAYUMBIX OoJe3Hel JIHEempomeTpoBCKOro 00JaCTHOTO
COBETa» B TeUCHHUE CEHTAOPs-oKTsI0pst 2020 1.

JI1st BBITOJIHEHUS TTOCTABJICHHON LM ObUI TIPOBENIEH aHO-
HUMHBIH ompoc JDKB ¢ ucrnosnp3oBaHueM C€aMOCTOSITENBHO
pa3paboTaHHOrO OMPOCHMKA, COCTOSIIEro U3 15 Bompocos: 4
OTKPBITHIX U 11 3aKphITBIX BOIPOCOB. Bce BOMpockl yCIOBHO
MIOJIECTICHBI HA YETBIPE TPYIIIHL:

1) obmume ceenenus o JIKB (Bo3pacr, mo, JyIMTEIbHOCTh Te-
yeHust BUY);

2) U3MECHCHUS TICUXUYCCKOTO COCTOSAHUSA, ITPOSABIAIOLINECS B
BUJC NOSABJIICHUSA TPEBOXKHOCTH, paCCTpOP’ICTB IMUIIIEBOI0 ITOBEC-
JICHUSI, THCOMHHUI;

3) cyObekTuBHOE oTHOIEHUE K manaemun COVID-19;

4) 0cOOCHHOCTH COOJIOACHNST KAPAHTHHHBIX OTPaHUYCHUI U
CPEACTB MHIUBUIYAJIbHOM 3allUThI.

C 1enbi0 MCCIICMOBAHHUSI TPEBOTH U OCHOBHBIX (DaKTOpPOB,
BIMSIONIMX Ha sMoImoHanbHOe cocTtosHue JDDKB, mcmomb3o-
Bayicsl UHTerpatuBHbIN TecT TpeBoxHOCTH (UTT) A.IlL. busioka,
KOTOPBIHA COCTOUT U3 15 yTBepKICHUH 110 LIKaJaM CaMOOLICHKH
TpeBoru — curyanuonHas (CT-C) u caMOOLieHKa TPEBOXKHO-
ctu — nmuHocTHast (CT-JI). [lIkansr pasnenensl Ha S5 cyOmIKai:
“amMoroHanbHbIi guckomdopt” (DI]), “acreHnYecKHi KOMIIO-
HeHT TpeBoxkHOCTH» (ACT), “pobduueckuit kommnonent” (GOB),
“TpeBoxHas oneHka nepcrekTusbl” (OI) n “counansHas 3a-
muta» (C3). s cTangapTu3anuu pesyabTaToB PeayCMOTPEH
MEePEeBO “CBHIPBIX” 3HAYCHUH INKAIBI OOLICH TPEBOKHOCTH H
BCIIOMOT'aTCJIbHBIX IIKAJI B 3HAUYCHUS IIKAJIbI CTaHaﬁHOB. OLleH—
Ka T10 IIKaje oOreil TpeBoru Hike 4 cTaHaliHOB COOTBETCTBY-
€T HHM3KOMY YPOBHIO TPEBOXKHOCTH, paBHas 4-6 cTaHaiiHam
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- HOPMaJIbHOMY YPOBHIO, OLIEHKa OT 7 CTaHAaWHOB W BBILIE I10-
3BOJIICT CYUTh O BBICOKOM YPOBHE TPEBOXKHOCTU W HAJIMYUU
Jle3a/lanTalyuy. YUuThIBas ONpPEAeSICHHbIE CI0KHOCTU IpH pado-
Te ¢ OJIAHKOBBIM METOZIOM B BU/y HAJIWYMsl Y NALMEHTOB JaHHON
KOTOPTHI SMOLIMOHATIEHOTO ¥ KOTHUTHBHOTO Je(HIMTA PAa3IMIHOM
CTEIEHU BBIPAKEHHOCTH, TaHHBIA TeCT ObUT HAMM HCIIOJIB30BaH B
BUJIE KOMIIBIOTEPHOM IPOrpaMMbl, CO3JAHHON B paMKaxX Hay4HO-
ro CoTpyaHHYecTBa ¢ Kadeapoil paanodIeKTPOHHOW aBTOMATHKH
JIHenpoBCKOro HALMOHAIBHOTO YHHMBEPCUTECTA. 3HAYUTEIBHBIM
MPEUMYILIECTBOM JJAHHOU IPOrPaMMBl SIBIISETCSI BO3BMOXKHOCTD €€
NPUMEHEHUs KaK B OHJIAi{H, Tak 1 B o(uiaiiH pexkuMax.

CrarucTideckyo 00paboTKy pe3ysbTaToB MPOBOIMIN C HC-
II0JIb30BAHUEM METOJIOB ONMCATE/IbHON M aHAJIUTUYECKOH cTa-
tuctuku B nporpamme STATISTICA 6.1 (StatSoftInc., Cepuii-
Hbllt Ne AGAR90O9E415822FA).

Pe3yabTarsl u 06cyxaeHue. BoriBieHo, 4ro yactoTa ycuie-
HUSI TPEBOTH 3a nocneanue noiuroga cpeau 146 JOKB cocraBu-
na 15,75% npu 95% AN (9,84-21,66), sBasisCh NpOsIBICHUEM
MIOBBIILIEHHOTO OOIIEro HaNpsKEHUS U TPEBOTH B CBA3M C IaH-
JIeMUeil, 4yTo B JajbHeileM MOXET INPUBECTU K CPhIBY MeXa-
HU3MOB aJIalTallid U Pa3BUTUIO0 HEBPOTHUECKUX PACCTPOUCTB
y JDKB (tabmuma 1). YactoTa HHCOMHHI ¥ PAaCCTPOMCTB M-
uieBoro nowejieHust cocrasuia 12,32% npu 95% (6,99-17,66),
YTO JIEMOHCTPUPYET HAJIMYUE CHMIITOM JCIPECCHU U TPEBO-
ru. OHaKo, CUMIITOM CHIDKEHMS Beca 3a IOCJICAHUE MOJIroaa
MOKHO pacLieHMBaTh U KaK IPOSBIEHHE AUCTpecca, U Kak pe-
synberar npuemMa BAAPT, a Takxke cobctBenHo BiausHue BIY
Ha oprann3Mm. Ocoboe BHMMaHHe oOpamaer Ha ceOs HaMYHe
naHndeckux arak y 15 (10,42%) pecroHieHTOB, KOTOpbIE PO-
SBJSUTUCH B BUZE IIU3010B OCTPOro 4yBCTBA CTpaxa, cepauedu-
€HM, HEXBAaTKH BO3/lyXa, CTECHEHUS B IPYJH, HAHUKU BO BpeMs
npocmarpusanus HoBocteid 0 COVID-19 min npu o6cyxieHun
HOBOCTEH.

PesynpraTsl ncciaenoBaHUS TPEBOTU JIEMOHCTPUPYET BbI-
COKUI YPOBEHb CPEIHEr0 3HAYCHMsI CUTYATUBHOW TpPEBOIH
- 7,8 (1,3) cranaiiHOB, IpY HOPMAJIBLHOM CpPEIHEM 3HAYEHUU
YPOBHS JIMYHOCTHOU TPEBOXKHOCTH - 6,4 (1,2) craHaliHOB (Ta-
onuna 2). [Ipu onenke cutyatuBHoi Tpesoru y JIDKB mpeo6-
nanaroT e€ NposBIeHHS B cepe COLUAIBHBIX KOHTAKTOB MM
¢ nonsiTkamMu JIDKB paccMarpuBarh conualibHYIO Cpelly Kak
OCHOBHOH MCTOYHUK TPEBOXKHBIX HANpsKEHUH M HEyBEepeH-
HOCTHU B ce0e. DTO NMPOCIISIKUBACTCS U B OLEHKE TMYHOCTHOM
tpeBokHocTr JIDKB, uto ykasbiBaeT Ha mpoOiIeMBbl IOCTpoOe-
HUSI MEKJIMYHOCTHBIX KOHTaKTOB. XapaKTepHO, 4TO (akTop-
Has CTPYKTypa CUTYallHOHHOH TPEBOTH OIpenessieTcs] Tak-
)K€ BBIPAKEHHBIM (POOMYECKHM KOMIIOHEHTOM M TPEBOXKHOM
OLIEHKOH mepcrekTHBbl. PoOUUYeCKuil KOMIIOHEHT yKa3bIBaeT
Ha Haju4Me OUlyLIeHWs] HemoHATHOH yrpossl y JDKB wniu
“XpOHHYECKHUX"’ CTPaxOB, KOTOPBIC BO3PACTAIOT P HEOIAro-
HIPUATHBIX 00CTOSTENIbCTBAX.

Tabnuya 1. Yacmoma pacnpocmpanenus cCumMnmomos ncuxudeckux Hapyuienus cpeou JDKB

CHUMNITOMBI IICUXUYECKHX Hapymennﬁ

YacroTa pacnpocTpaHeHUsi CHMIITOMOBYo
(95% JIH)

[ToBbIIcHHE TPEBOKHOCTHU 3a MMOCJICAHUEC 6 mecseB

15,75% (9,84-21,66)

HHcoMHuu 3a nocieanue 6 MecsieB

12,32% (6,99-17,66)

PaccrpoiicTBa numieBoro moBeIeHN 3a IMOCIeTHIE 6 MeCAIEeB

12,32% (6,99-17,66)

IToteps Beca 3a MOCIHEAHUE 6 MECALIEB

12,32% (6,99-17,66)

COVID-19 unu Bo BpeMst 00CyKICHHS HOBOCTEH

BO3HHKHOBEHHE 3MTH30/10B OCTPOrO YyBCTBA CTPAXa, CEPALEOUCHNs, HEXBATKN
BO3/lyXa, CTECHEHHs B TPY/IU, MAHUKK BO BPEMs ITPOCMATpa HOBOCTEH Mpo

10,42% (5,43-15,41)
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Tabruya 2. Cpednue nokazamenu CyOuWKaI UHMESPAMUBHO20 MECMA MPEBONICHOCMU (6 CIMAHAINAX)

Cpenuuii cranaiin M (SD)
Mxansr UTT
CT-C CT-J1
1.OMOoUMOHAIBHBIN THCKOMOPT 5,4 (2,3) 5,3(2,3)
2.ACTeHHYECKH KOMIIOHEHT TPEBOKHOCTU 6,4 (1,3) 5,1(2,2)
3.d0o0nYeCKHii KOMIOHEHT 7,5(1,3) 6,1 (1,3)
4. TpeBoxKHas OLICHKA N1EPCHICKTHUBBI 7,4 (1,2) 6.4 (1,9)
S5.CoumnanbHas 3anmMra 8,2 (1,8) 7,1 (1,4)
OOmwmii ypoBEHb TPEBOTH 7,8 (1,3) 6,4 (1,2)

Tabnuya 3. Cybvexmusnoe omnowenue JIDKB x nanoemuu COVID-19
U 0CODEHHOCIU COONIOOEHUS, UMU KAPAHMUHHBIX 02PAHUYEHUL

YTBep:xaenue

Yacrora no3utuBHOro oreera% (95% /JAN)

Cranu 1 Bbl YACTATH 00JIbIIIE BHUMAHUS CBOEMY (1)I/I3I/I‘IGCKOMy COCTOSITHUIO

B cBs3u ¢ COVID-19?

51,37 (43,26-59,48)

Ctporo Jm BBl TNPHUACPKUBACTECh CPEICTB JOMOJHHUTEIBHONH 3aIlIUTBHl OT

COVID-19?

72,6 (65,37-79,84)

Cuwnraere au BbI, UTO MECTA CKOIIJICHUA o HECYT YIpo3y [Jid Balllero SIIOPOBBSI?

63,01 (55,18-70,84)

[lepexxuBaere siu Bbl uTO MOkeTe 3apazurcst COVID-19?

52,74 (44,64-60,8)

Yacto nm BBl MHTepecyeTech HOBOM mHpopMmarmeil kacatenbHo COVID-19 B

YkpauHe u mupe

49,31 (41,14-57,47)

H Camou3onuuma
= [lncTaHUMMpoEaHle

ExenHeBHan geanHdexruna
BELLEi W NPESMETOE B AOME

Puc. Jlononnumenvhvie Memooul 3auumsl uiu cpedcmaea, komopwie ucnoavsyrom JIKB
¢ yenvio usdecanus unpuyuposaruss COVID-19

JlaHHbIE AQHKETHPOBAHMS MPOAEMOHCTPHPOBAHBI B TaOIHIE
3, u3 Kotopoii siBcTByeT, uto 75 (51,37%) JIKB cramm ynensats
Oorbllle BHUMAHUSI CBOEMY (PM3NUECKOMY COCTOSHHIO B CBSI3U
¢ COVID-19. Anamu3 otkpsiToro Bompoca «Kak nMeHHO, BBI
yaensere 00JbIIe BHUMAHKS CBOEMY (DPH3HIECKOMY COCTOSTHUIO
B cBs13u ¢ COVID-19y, BBISIBHII CIIEIyIONIHE BApHAHTEI OTBETOB:
CTpOro€e COOMIOICHNE TIPABMII JINYHOIN TUTHEHBI (YaCTOEe MBIThE
PYK), COOIONEHNE ANETHI, BHIOIHEHNE (DPU3HMUECKOI Harpy3Ku
(TocemeHne CIopT3a10B, GU3NIECKHE YIPAXHEHUS B JOMaIl-
HUX YCIIOBHSIX, YTPEHHSIS 3apsi/ika), IPHEM BUTAMUHOB.

BUY-nudunupoBaHHble CTPOro NPHUAEPKHUBAINCE CPEACTB
nonoiHuTeNnbHON 3ammTel o1 COVID-19 B 74,6% cmydasx
npu AN 95% (65,37-79,84). Bonpimast moJI0BHHA PECIIOHIEH-
ToB (n=92;63,01%) cunTamy MecTa CKOIUICHHS JIOCH yrpo30i
JUISL CBOETO 370POBBs. MOXKHO HPEIIOI0KHTE, YTO UMEHHO 3TO
yoexnerne JDKB nexxur B Mexanmsme (GpopMHpOBaHUS COIH-
aIBHOM M30JISIIIMHU U3-32 OIACEHUI BTOPHYHBIX 3a00JeBaHUN H
ocnoxkaennit BUY, xoropast B ycnosust mangemun COVID-19
YCHIMBAETCS, MPUBO/S K YXYALIIEHHIO ITPOIECCa Peconnam3a-
mun. [IpoBeneHHOE HCCIEOBaHNE TOATBEPANIIO, UTO (HaKTOp
oquHouecTBa Yy BUYU-nHOUIMPOBAaHHBIX BIMSET Ha BBIPaXKEH-
HOCTH TaKUX ()EHOMEHOB, KaK OTUY)KACHHE U COIMAIIbHAS H30-
JISIIUSL, 9TO KJIMHUYECKH IPOSIBIISCTCS B PAa3BUTUH TPEBOXKHO-
JIETIPECCUBHBIX COCTOSTHUHN. UyBCTBO OMHOUECTBA YCHIINBACTCS

© GMN

JIBOIMHOM CTHTMaTH3aIMeH, TUCTaHIIMIPOBAaHNEM, TUCKPIMHUHA-
et BUY-undumupoBanHbix B obmectse. B memom, mis JDKB
XapaKTepHBl 3aTPyIHEHHsS NPH COBIAJCHUH CO CTPECCOBOM
cuTyanueil u B OOJBIINHCTBE CIy9aeB OHU BHIOMPAIOT HENpo-
JIYKTHBHBIM CTHJIB: OTKa3 OT aKTUBHBIX JISWCTBHUIL, yxox B 0o-
JIE3HEHHBIC COCTOSIHMSI, CBSI3aHHBIE C MACCHBHOCTHIO YEIOBEKa,
MPaKTUYECKH, yXoJ B cebs. 30eranue JIOTHBIX MECT MOXET
OBITH BBI3BAHO HAIMYMEM HABSI3UMBBIX CTPAXOB M 00CECCHBHBIX
PacCTpOMCTB, YTO MOATBEPIKAACTCS PE3yIBTaTOM OIIpOCca, B KO-
TopoM Oorbmras monoBuHa JDKB yka3siBaina Ha 60s13HE 320071€Th
COVID-19 - n=77 (52,74%). YacToTa NOBBIIICHHOTO HHTEpECa
JIKB xacarensno COVID-19 B Ykpanne u mupe (49,31%) yxa-
3bIBaeT Ha 0c000€ BHUMAHKE JJAHHOTO KOHTHHT€HTA HACEIICHUS
K rpoGiieMaM, CBSI3aHHBIM C AIINIEMUOIOTHYECKOI CHTYyaIHeH,
U MIOUCKaM ITyTel MX IPEOOJICHUSL.

AHanm3 OTKpEITOTO Bompoca - «Kakue JomoimHuTeIbHEIE Me-
TOJIBI 3aIIUTHI WM CPEJCTBA BBI HCIIONB3yeTe, YTOOBI N30eXkarh
napumpoBanust COVID-19» nporeMoHCTpHpOBa BEICOKUI PO-
nent JDKB, koTopble MUHIMHU3HPOBAJIN CBOH COLMAILHBIE KOHTAK-
THI Iy TEM caMom3ossiu (60%) ¥ CTpOruM COOMIONIEHNEM JIHCTaH-
v (75%). Beisieiiena Ternentms JOKB nesunduimposars cBou
BEIIN M TIPeIMeTH JoMantHero obuxoxa (10%), Takoe moBeneHue
yKa3bIBaeT Ha HAJIMYHE HaBS3UMBBIX CTPAXOB U MBICIICH KacaTelb-
HO Bo3MokHOTO nHHImpoBanust COVID-19 (puc.).
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JIOTIONTHUTEIBHBIMUA METOAMH 3aIUThI, KOTOPBIC MPEUMY-
IIECTBEHHO HCHONB3yIoT BUY-uHpUIMpOBaHHbIE B yCIOBHSX
HaH/JIEMHUU KOPOHABHUpYCa, SIBISIFOTCS OercTBo-n3deraHue, auc-
TaHIMUPOBAHUE, KOHPDPOHTAIHS, KaK KOIMMHI-CTPATETUH B CJIO-
JKUBLICHCS CTPECCOBOM CUTYalM, YTO CIIOCOOCTBYET YXyJLle-
HUIO TIpoliecca afanTaluy Wik YCUICHHIO €€ IPOSIBICHUH.

BruiBoasl. 1. [Tangemus COVID-19 okazana cyiiecTBeHHOE
BIIMSIHUE Ha Ticuxudeckoe coctosiuue JOKB, ycunusas nezanan-
TaIMIO B MHTEPUHIUBUAYaTbHBIX U MHTPAUHIUBUIYaTbHBIX OT-
HOIICHHSIX.

2. [Tangemust COVID-19 BiusieT Ha ICUXMYECKOE COCTOSIHUE
JDKB, uto mposBisieTcss B yCUJICHUM WHTEHCUBHOCTU TPEBOX-
HO-JICIIPECCUBHOM CHUMIITOMATHKH, BBICOKOM YpPOBHE CHTYya-
tuBHOU TpeBoru y JOKB, B cTpykrype xotopoil npeodnanator
«COIMAJIbHBIC PEAKIMK 3aIIUTHD, POOUICCKUN KOMITIOHCHT U
TPEBOXHASI OI[CHKA MEPCIICKTUBBI.

3. Cpeau JDKB BbISBIEHBI CHUMITOMBI, YKa3bIBAaIOLIME HA
paccrpoiictBa aganrauuu: y 10,42% pecrioHIEHTOB IPOCMOTP
Hooctell ipo COVID-19 unu nx o6cyxzieHue mpoBouupyer
SMHU30/BI OCTPOTO YyBCTBA CTpaxa, CepIUeOUeHUs, HEXBATKH
BO3J/1yXa, CTECHEHHUE B IPYy/AH, TAHUKH.

4. Cpemu JDKB naOmronaeTcst 000CTpeHHE BHUMAHUS Ha Pa3-
JIMYHBIX OLIYLIEHHSX CBOETO (PM3MIECKOTO COCTOSIHUS B CBSI3H C
COVID-19 (51,37%) u ctporoe coOtoaeHne mpaBuil IpOTUBO-
BUpYCHOH 3auuTsl (72,6%).

5. bonpmmnerBo JDKB wucnonb3oBaiiv Takue KOMUHTOBBIE
CTpaTeruu B IPOLIECCE aJaNTaluy K yCJIOBUSAM MaHAEMHU KO-
pOHOBHUpYCa, KaK AUCTAHLUUUPOBAHUE, OErcTBO-U30eraHue, yTo
CHOCOOCTBYIOT YCHJICHHIO COLMAIbHON M30JIALMU U YXY[AIIAaeT
MPOIECC PECOLUATH3AIINHI.

6. UccnenoBanue 0coOEHHOCTEH IICHXO03MOLMOHAIBHOIO CO-
crosiaus JOKB cnocoOcTByeT onTHMMU3alMy OpraHU3alud Me-
JIMKO-COLIMAJIBHOM IOMOIIM B YCJIOBUSIX CIIOXKHBILIEHCS CUTya-
uun naagemun COVID-19.
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SUMMARY

SOME ASPECTS OF THE IMPACT OF THE COVID-19
PANDEMIC ON THE MENTAL STATE OF PEOPLE
WITH THE HUMAN IMMUNODEFICIENCY VIRUS

10gorenko V., ’Kyrychenko A., ’Kornatsky V., 'Gnenna O.,
“Tomakh N.

!GU “Dnepropetrovsk Medical Academy of the Ministry of Health
of Ukraine”; *Dniprovsky Medical Institute of Traditional and Al-
ternative Medicine; SGU “National Scientific Center Institute of
Cardiology named afier Academician N.D. Guard of the NAMS of
Ukraine ”, Kiev, KNP «City Hospital No. 2», Zaporozhye, Ukraine

The purpose of this article is to study individual aspects of the
impact of the COVID-19 pandemic on the mental state of PLHIV.

The study covered 146 patients with HIV-related diseases
who attended the outpatient department of the communal en-
terprise “Dnepropetrovsk Regional Center for Socially Signifi-
cant Diseases of the Dnepropetrovsk Regional Council” during
September-October 2020. HIV-infected were interviewed using
a self-developed questionnaire. We used integrative test of anxi-
ety by A.P. Bizyuk to investigate anxiety.

The frequency of increased anxiety over the past half year among
respondents is 15.75%; frequency of insomnia, weight loss, eating
disorders - 12.32%; In 10.42% (n=15) cases, PLHIV had episodes
of acute feelings of fear, palpitations, shortness of breath, chest
tightness, panic while watching news about COVID-19.

A high level of average value of situational anxiety among
PLHIV was revealed - 7.8 (1.3) stanins - M (SD), in the structure
of which “social defense reactions”, a phobic component and
anxious assessment of prospects prevail.

74.6% of HIV-infected strictly adhered to additional protec-
tion against COVID-19; 63.01% - considered crowded places a
threat to their health; 52.74% were afraid to get sick with CO-
VID-19; 49.31% - had an increased interest of PLHIV in CO-
VID-19 in Ukraine and the world. The respondents used the fol-
lowing additional methods of protection: self-isolation (60%),
strict adherence to distance (75%), disinfection of their belong-
ings and household items (10%).

The mental state of PLHIV during the coronavirus pandemic
indicates the presence of symptoms of distress: the manifesta-
tions of anxiety-depressive disorders, insomnia have increased,
a fixation has appeared on their physical condition, social iso-
lation and distancing have increased. Further research into the
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characteristics of the psychoemotional state of PLHIV will help
improve the organization of medical and social assistance in the
current situation of the COVID-19 pandemic.

Keywords: HIV-infected, coronavirus, anxiety-depressive
disorders.

PE3IOME

HEKOTOPBIE ACIIEKTbI BJIMSIHUSA TTAHAEMHWU
COVID-19 HA IICUXHUYECKOE COCTOSIHUE JIIO-
JEW, )KUBYILIIAX C BUPYCOM UMMYHOJE®HIIN-
TA YEJIOBEKA

'Oropenxo B.B., Kupuuenko A.I., Kopuauxuii B.M.,
Tuennast O.H., ‘Tomax H.B.

TV «/{uenponemposckas meduyunckas akaoemust M3 Vipau-
HoLy, 2[Henposckuil MeOUYUHCKULL UHCIUNMYN MPaouyUOHHOU
u nempaouyuonnou meouyunsl, I'Y Hayuonanonolii nayyunbviil
yenmp «HMucmumym xapouonoeuu um. axao. H J{. Cmpasicecka
HAMH Yxpaunoery, Kues, *KHII «[opoockas bonvruya Ne2y,
3anopoocve, Ykpauna

Lenblo wuccienoBaHus SBIACTCS OIPECICHUE HEKOTOPBIX
acriextoB BusaHKA nangemun COVID-19 Ha ncuxuyeckoe cocTost-
HHE JIFOZIeH, JKMBILMX C BUPYCOM HMMYHOIE(DHIIMTA YEIOBeKa.

HccnenoBansl 146 maryeHTOB ¢ 0Oo0je3HsAMHU, 00YyCIOBIEH-
HeIME BIIY, koTOpBIE MOCeIany NOIUKINHUYECKOE OTACICHUE
KOMMYHaJIbHOTO TpeanpusTust «JlHenponeTpoBckuil obnact-
HOW LIEHTP COLMAIBHO 3HAYMMbIX OonesHel J[Hempomerpos-
CKOTO O0JIACTHOTO COBETa» B TeUEHUE CEHTAOps-oKkTsiopst 2020 T.
Cpenu mozeit, xuBmux ¢ BUY (JIXKB), npoBeaeH aHOHUMHBIH
OIPOC C HCIOJIB30BaHUEM CAaMOCTOSITEIBHO pa3paboTaHHOIo
onpocHuka. s uccienoBaHust ypoBHS TPEBOI'M HCIIOJIB30BaH
MHTErpaTuBHbIN TecT TpeBokHOCTH A.Il. bustoka.

YacTtoTa ycuJeHUS TPEBOTM 3a IOCIEIHUE HONroja Cpenu
pecrionieHTOB cocraBuia 15,75%; yacrora MHCOMHMIA, CHHU-
JKEHHsI Beca, pacCTPOMCTB MUIIEBOrO noBeaeHuss — 12,32%; B
15 (10,42%) ciydasx HaOIIOAAIUCH U301l OCTPOTrO YyBCTBA
cTpaxa, cep/edrueHne, HexBaTka BO3/lyxa, CTSCHEHHE B TPYIIH,
HaHuKa Bo BpeMs pocMoTpa nudopmaunu o COVID-19.

BbIsiBIIEH BBICOKMI YPOBEHb CPEJHEr0 3HAUCHMS CUTYaTHB-
Ho# TpeBory - 7,8 (1,3) cranaiinoB - M (SD), B cTpyKType Ko-
TOPOH MPeodIIAIA0T “‘COIMATbHBIC PEAKIINH 3alIUThI”, hodude-
CKHI KOMIIOHCHT ¥ TPEBOXKHAS OIICHKA TTEPCIICKTHUBBI.

74,6% BUY-uHUUMPOBAHHBIX CTPOrO HPHICPIKUBAIUCH
cpenctB gononaHuteabHor 3amutel or COVID-19; 63,01%
- CYMTAJIM MECTa CKOIUICHMS JIOAEH yrpo30i AJs CBOEro 370-
poBbst; 52,74% - Gostuck 3a6ometh COVID-19; 49,31% - ume-
sin noBbieHHbI uHTEpec Kk COVID-19 B Vkpaune u mupe.
PecrioHzeHTbl HCIONB30BANM  CICIYIOUIME JIONOJHUTEIIbHbIE
METO/IbI 3auThl: camou3zossims (60%), ctporoe cobmoaeHue
muctannuu (75%), ne3suH(EKIns CBOMX BEIICH M MPEIMETOB
nomartnero oouxona (10%).

W3zyuenune ncuxuueckoro cocrosiuus JOKB 3a Bpems nanne-
MHH KOPOHaBHPYCa BBISIBHIO HAJIMYME CUMIITOMOB JIUCTpEcca:
BBIPAKCHHOCTh IIPOSIBICHUN TPEBOXHO-IENPECCUBHBIX pac-
CTPOMCTB, MHCOMHHH, (DUKcaIMs Ha CBOEM (DU3HMYECKOM COCTO-
SIHUU, ycymel-me COL[Ha.]'IbHOi’I U300/ U JUCTAaHIUPOBAHUA.
Bonee yrmyGneHHoe HMccinenoBaHue OCOOCHHOCTEH ICHX03MO-
1oHanbHOro coctostHus JOKB momosker ynmy4muTs opranusa-
LIUI0 MEIMKO-COLIMAIIHON TTOMOIIY B YCIOBUSX CIOKUBIIEHCS
cutyauun nangemun COVID-19.
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ARV DRUG RESISTANCE MUTATIONS AMONG A6 SUBTYPE PLWH IN KAZAKHSTAN

"Nurzhigitov N., 'Sanaubarova A., 2Nugmanova Zh., ’Ali S., ’Akbay B.

IS. Asfendiyarov Kazakh National Medical University, Department of Epidemiology with HIV course, Almaty;,
’Nazarbayev School of Medicine, Nur-Sultan; ’Kazakh Scientific Center of Dermatology
and Infectious Diseases, Almaty, Kazakhstan

According to antiretroviral therapy (ART), which has
transformed HIV infection from fatal to chronic [1], the life
expectancy of HIV-infected people, including PLHIV over
50 years of age, is increasing in all countries of the world. In
2019, there were approximately 2.9 (2.6-3.1) million people
living with HIV in low- and middle-income countries aged
50 and over. And in high-income countries, approximately
30% of the total adult population living with HIV is 50 years
of age or older [2]. At the same time, it has been shown that
the life expectancy of HIV-infected individuals, even those
receiving ART for a long time, is still significantly shorter
than that of uninfected people [3-5]. Despite the undoubted
benefits, combination ART does not fully restore health. A
number of epidemiological, clinical and pathogenetic data in-
dicate that HIV-infected individuals, despite receiving ART,
are at higher risk of certain age-associated diseases, and this
risk is partly due to irreversible HIV-associated immunologi-
cal dysfunctions [6]. For reasons that are not yet understood,
the life expectancy of HIV-infected people receiving ART for
a long time is significantly shorter than that of uninfected
people [7-9].

The Joint United Nations Program has established a 90-90-
90 strategy that targets to reduce the number of new HIV in-
fections to 500,000 per year by 2020 [10,11]. To achieve this
ambitious goal, 90% of all people living with HIV (PLWH)
will know their HIV status, 90% of all people with diagnosed
HIV will receive sustained ART and 90% of all people receiv-
ing ART will have viral suppression i.e. viral load <1000 cop-
ies/mL, leading to reduced viral load at individual and com-
munity level [12]. To effectively achieve the 90-90-90 target,
it is imperative to control the development of ART resistance
by maintaining adherence to treatment among patients re-
ceiving ART. During replication, HIV produces a high rate
of mutational variants that pose challenges to achieving ef-
fective ART therapy and viral suppression [13,14]. Factors
that give rise to ART resistance mutations (ARTRM) include,
sub-optimal treatment adherence, duration of viral replication
maintained during incompletely suppressive therapy, effect of
ARTRM on drug susceptibility and virus replication, and the
ease of acquisition of a particular ARTRM. All ARTRMs can
be classified as primary ARTRMs that directly weaken drug
susceptibility or accessory ARTRMs that either contribute to
the fitness of variants carrying primary ARTRMs or to further
reduction in susceptibility to ART [15]. ART resistance can
be caused by the presence of acquired drug resistant (ADR)
mutations in treatment-experienced patients and/or trans-
mitted drug resistance (TDR) mutations in treatment-naive
PLWH [16,17]. Among populations receiving NNRTI-based
ART, the reported levels of NNRTI and NRTI resistance are,
respectively, 50-97% and 21-91%, respectively [18].

Among PLWH, factors contributing to the development
of ARTRM represent barriers in achieving the 90-90-90 tar-
get. The Department of Health and Human Services (DHHS)
and the World Health Organization (WHO) have established
HIV regimens that include a variety of antiretroviral therapy
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(ART) medications for the treatment of HIV infected peo-
ple. Common drug combinations include nucleoside reverse
transcriptase inhibitors (NRTIs), non-nucleoside reverse
transcriptase inhibitor (NNRTI), protease inhibitor (PI), and/
or integrase inhibitor (IT) [19,20]. In accordance with WHO
recommendations, the Ministry of Health in Kazakhstan has
authorized a clinical protocol for HIV treatment. According
to this protocol, ARV treatment should be administered no
later than 14 days from the date of diagnosis, regardless of
the clinical stage of the disease or CD4 cell count.

The aim of the study was to analyze drug resistance mutations
in 676 patients (52% men and 48% women) with HIV infection
of subtype A6 living in different regions of Kazakhstan.

We analyze associations between ARTRMs and the fac-
tors, such as CD4 count, viral load, ART, and infecting HIV
subtype, that may be associated with and contribute to the
development of ARTRMs.

Material and methods. This was a retrospective study for
which HIV pol sequences from 676 PLWH with A6 subtype
receiving ART were analyzed. All the patients were registered
with Kazakh Scientific Center of Dermatology and Infectious
Diseases, Almaty, Kazakhstan. Blood samples from the par-
ticipants were collected between 2017-2020, and analyses for
CD4 count, viral load were performed using, respectively,
BD FACS Count Reagent KitTM (BD Biosciences, San Jose,
USA), AmpliSens® HIV-Monitor-FRT kit (Amplisens, Mos-
cow, Russia).

The mRNA from the blood samples was purified using
Ribo-zol-C Kit (InterLabService, Moscow, Russia) and used
for RT-PCR, followed by sequencing of HIV pol gene, using
AmpliSens® HIV-Resist-Seq (Amplisens, Moscow, Russia),
and Applied Biosystems® Genetic Analyzer 3130 (Applied
Biosystems Inc, Foster, USA). The FASTA format file with
sequences was uploaded to the HIVdb Program provided by
the Stanford HIV Database [1-3], and the drug resistance mu-
tations, and scores of resistance for ARV drugs, were ana-
lyzed for each patient.

Results and discussion. Study participants comprised al-
most equally of males and females, 52% and 48%, inhabiting
different regions of Kazakhstan, including Akmola, Almaty,
Aktobe, Atyrau, East Kazakhstan, Karaganda, Kostanay, Ky-
zylorda, Mangystau, North Kazakhstan, Pavlodar, Turkistan,
West Kazakhstan, Zhambyl regions. All participants were
ARV-experienced individuals, with 18%, 48%, and 24%
under the treatment for, respectively, less than 3 years, 3-5
years, and 6-8 years (Figure 1A). The subtype A6 was pre-
dominantly represented in 56% participants, while 42% were
infected with CRF_02 AG (Figure 1B).

ART distribution. The Ministry of Health in Kazakhstan has
established a clinical protocol (protocol Ne97, 11.06.2020) for
HIV treatment with two types of ARV cocktails; preferable
and alternative. The preferable is a combination of two NRTIs
and INIs, whereas alternatives consist of two NRTIs’ and one
NNRTI. Among our study participants with A6 subtype, 49%
were taking the ARV treatment consistent with this clinical pro-
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tocol (Table 1). Out of 676 (with A6 subtype), 287 (42.4%) pa-
tients were taking the alternative ARV cocktail, TDF FTC EFYV,
while 71 (10.5%) and 68(10%) were on the cocktails, AZT 3TC
EFV and AZT 3TC NVP. Only 13 (1.9%) patients were under
the preferable treatment (TDF FTC DTG). The rest were taking

other types of cocktails (Table 1).
CD4 count and viral load. We found that, from 676 patients
with A6 subtype, 199 (29.4%) the study participants exhibited

low CD4 cell count (below 200 cells/mm3), while 342 (50.6%)
and 135 (20%) showed, respectively, medium (200-500 cells/
mm3) and high (above 500 cells/mm3) CD4 count (Table 1) at
the time of enrolment. Further, 27 (4%) participants had unde-
tectable viral load (below 400 copies/ml), while 219 (32.4%),
232 (34.3%), and 198 (29.3%), showed, respectively, low
(<1000 copies/ml), medium (10,000 — 100,000 copies/ml) and
high (above 100,000 copies/ml) viral load (Table 1).

Duration of ARV treatment Subtypes
800
60
= 48 600 56.6
-
=5 z
o 18,2 = 200
R 20 2
10 . l 5.2 28 £ 0 0.08 07
0 - — A6 B CRFO1_AE CRF02_AG CRFO7_BC
<3 years 35y 6-8y 9-11y 12-15y
Figure 1A Figure 18
Fig. 1. Distribution of study group with respect to: (4) Duration of ARV treatment, (B) Subtypes
Table 1. Association between CD4 count (cells/mm3), Viral load (copies/ml)
and the type of ARV cocktail among A6 subtype participants
ARV clas- | ARV Number | CD4 count V(‘cr:l i'::}d
sification cocktail of PLWH | (cells/mm?) nll)l)
Low | Medium | High U“:l‘:::“' Low | Medium | High
Only NRTI Ai?CTC 1725%) | 4% | 8(23%) (3;% ) |00 | 9@ | sl | 305%
A%F]];;TC 3 (0.4%) 1(0.5%) | 1(0.3%) (0;%) 1(3,7%) | 0(0.00%) | 2(0.9%) | 0(0.00%)
ABC3TC 0 0
TDF 1 (0.15%) 1 (0.5%) (0.00%) | (0.00%) 0(0.00%) | 0(0.00%) | 0(0.00%) | 1(0.5%)
e | 304%) | 00000%) | 309%) (00000% )| 0(0:00%) | 0(0.00%) | 3(13%) | 0(0.00%)
NRTI ABC3TC 15 3
NRTI EFV (al- 23 (3,4%) 5(2,5%) @4%) | (2.2%) 1(3,7%) | 5(2,3%) | 9(3,9%) 8 (4%)
NNRTI ternative) ’ ’
ABC 3TC o o o 0 N o o o
NVP 10 (1,5%) 2 (1%) 8(2,3%) (0.00%) 0(0.00%) | 2(0,9%) | 2(0.9%) 6 (3%)
AB]'ECF;\3/TC 1 (0.15%) 0(0.00%) | 1(0.3%) (o.o%%) 0(0.00%) | 0(0.00%) | 1(0.4%) | 0(0.00%)
Ail;prC 68 (10%) 22 (11%) (93;%) @3 192%) 2(7,4%) | 19 (8,7%) | 23 (9,9%) | 24 (12,1%)
AZT 3TC o o 39 13 0 o 25 o
EFV 71 (10,5%) 19 (9,5%) (11.4%) | (9,6%) 6(22,2%) | 24 (11%) (10,8%) 16 (8,1%)
Aé’{ri»/TC 1(0,15%) 0(0.00%) | 1(0,3%) (0'0(:)%) 0(0.00%) | 0(0.00%) | 0(0.00%) | 1(0,5%)
D4EtF3\;FC 1 (0.15%) 0(0.00%) | 1(0.3%) (0.0%%) 0(0.00%) | 1(0.5%) | 0(0.00%) | 0 (0.00%)
TDF FTC o N 1 0 0 o o N
ETR 3 (0.4%) 2 (1%) (0.03%) | (0.00%) 0(0.00%) | 1(0.5%) | 1(0.4%) 1 (0.5%)
TDF FTC
140 59 91 102
_ 0 0 0 0
EFV (al 287 (42,4%) | 88 (44,2%) (40.9%) | (43.7%) 10 (37%) (41,5%) (44%) 84 (42,4%)
ternative)
TI?\IFVI;TC 9 (1,3%) 4 (2%) 5(1,5%) (0'0%%) 0(0.00%) | 2(0.9%) | 1(0.4%) 6 (3%)
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TDF FTC o o 0 2 o o o o
RPV 2 (0,29%) 0 (0,00%) (0.00%) | (1,5%) 0(0.00%) | 1(0.5%) | 1(0.4%) | 0(0,00%)
NRTI ABC 3TC N N o 1 o o o N
NRTI PI DRV 13 (1,9%) 3(L,5%) | 9(2,6%) (0.5%) 1(3,7%) | 4(1,8%) | 2(0.9%) 6 (3%)
ABC 3TC o o 10 7 o o o o
LPV/r 24 (3,6%) 7 (3.5%) 2.9%) | (5.2%) 13,7%) | 9(4,1%) | 8(3,4%) 6 (3%)
ABC FTC o o N 0 0 N o o
LPV/r 2 (0.29%) 0(0.00%) | 2(0.6%) (0.00%) 0(0.00%) | 1(0.5%) | 1(0.4%) | 0(0.00%)
AZT 3TC N o 26 15 o o 26 o
LPV/r 53 (7,8%) 12 (6%) 7.6%) | (11.1%) 1(3,7%) | 14 (6,4%) (11.2%) 12 (6,1%)
D4t 3TC o o o 0 0 o o o
LPVir 1 (0.15%) 0(0.00%) | 1(0.3%) (0.00%) 0(0.00%) | 1(0.5%) | 0(0.00%) | 0 (0.00%)
D4t FTC N o N 0 0 o o o
LPV/r 1 (0.15%) 0(0.00%) | 1(0.3%) (0.00%) 0(0.00%) | 0(0.00%) | 1(0.4%) | 0(0.00%)
TDF 3TC N N N 0 o o o N
LPV/r 2 (0.29%) 1(0.5%) | 1(0,3%) (0.00%) 0 (0.00%) | 0(0.00%) | 1(0,4%) 1 (0.5%)
TDF FTC 7 |
_ 0, 0 0, 0, 0, 0
DRV .(al 10 (1.5%) 2 (1%) 2.05%) | (0.5%) 1(3,7%) | 2(0,9%) | 2(0.9%) 5(2,5%)
ternative)
TDF 3TC 0 0
_ 0 0 ) ) 0 0
DRV Fal 1 (0.15%) 1 (0.5%) (0.00%) | (0.00%) 0(0.00%) | 0(0.00%) | 1(0.4%) | 0(0.00%)
ternative)
TDF FTC 0 N 14 10 o o o o
LPV/r 31 (4,6%) 7 (3,5%) @1%) | (7.4%) 1(3,7%) | 14(6,4%) | 8(3,4%) | 8(4,04%)
AZT 3TC o 0 N 2 o o o 0
DRV 6 (0,9%) 3(1,5%) | 1(0.3%) (1,5%) 0(0.00%) | 2(0.9%) | 3(1,3%) 1 (0.5%)
NRTI ABC 3TC 0 0 N 2 o o o 0
NRTI INI DTG 16 (2,4%) 9 (4,5%) | 5(1,5%) (1.5%) 0(0.00%) | 6(2,7%) | 4(1,7%) 6 (3%)
AZT 3TC o o N 0 o N o o
DTG 2 (0.29%) 0(0.00%) | 2(0.6%) (0.00%) 0(0.00%) | 2(0.9%) | 0(0.00%) | 0 (0.00%)
TDF
FTC DTG 0, 0, 0, 2 0, 0, 0, 0,
(prefer- 13 (1,9%) 6 (3%) 5(1,5%) (1,5%) 2(7,4%) | 8(3,7%) | 1(0.4%) | 2(1.01%)
able)
ABC FTC 0 N 0 0 o o o 0
DTG 1 (0,15%) 0(0.00%) | 1(0,3%) (0.00%) 0(0.00%) | 0(0.00%) | 0(0.00%) | 1(0,5%)
Total 676 199 342 135 27 219 232 198
(100%) (29,4%) | (50.6%) | (20%) (4%) (32,4%) | (34,3%) (29,3%)
) . Antiretroviral drug resistance
Drug resistance mutations P[
27,3
=0 - Among our study group, fewer patients were found resistant
E iz 9,8 to PI than those to NRTI or NNRTI (Figure 3 and Figure 4). Out
c 12 [ L8 L6 of 676 participants with A6 subtype, there were three (0.4%)
onlyPl  only NRTI only NNRTI Pland NRTI Pl and NNRTI NRTIand patients with high level resistance to FPV/r and one (0.1%) each

NNRTI

Fig. 2. Drug resistance mutations among PLWH: (24) A6
subtype

Occurrence of drug resistance mutations. Based on analysis car-
ried out using the Stanford HIV database, total 1193 sequences,
out of 676 participants with A6 subtype, 263 (38.9%) showed the
presence of drug resistance mutations. Specifically, the distribution
of various types of ART resistance was: 8 (1.2%) PI, 189 (27.9%)
NRTI, 66 (9.8%) NNRTI, 13 (1.9%) PI and NRTI, 11 (1.6%) PI and
NNRTI, 169 (25%) NRTI and NNRTI (Fig. 2A).
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for ATV/r, LPV/r, NFV and TPV (Figure 3A). Intermediate re-
sistance for IDV/r one(0.1%), LPV/r two(0.4%) and for NFV
five(0.7%) patients. Low-level resistance was found for NFV
five(0.7%), for DRV/r, FPV/r, SQV/r among two (0.3%), and
for IDV and TPV/r in one (0.1%) patient. Some patients also
showed potential low-resistance to the above-mentioned Pls
(Figure 3A).

In this context, when opposed to a wild-type virus, "suscep-
tible" implies no evidence of decreased ARV susceptibility. "Po-
tential low-level resistance" implies presence of mutations that
suggest previous ARV exposure or of mutations that are associ-
ated with drug resistance only when they occur in the presence
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of other mutations. "Low-level resistance" is used to describe
mutations that confer lower ARV susceptibility in vitro, or muta-
tions that lead to poor virological response to ARV treatment in
a patient. "Intermediate resistance" signifies a high probability
of a drug's activity being decreased, whereas '"high-level re-
sistance" means the expected level of resistance is close to that
seen in viruses with the highest levels of in vitro drug resistance,
or that clinical evidence exists showing that patients infected
with viruses with such mutations have little to no virological
response to ARV treatment [15,16].

NRTI

We found 124 (18.3%) patients with high level resistance to
FTC or 3TC, while 63 (9.3%), 62 (9.1%), 26 (3.8%), 23 (3.4%),
and 12 (1.8%) were found resistant to, respectively, ABC,DDI,
D4t, TDF, and AZT (Figure 3B). Other levels of resistance were

observed among the participants as follows: Intermediate: D4t
(6.1%), ABC (3.7%), DDI (3.1%), TDF (4.9%), AZT (1.3%),
FTC and 3TC (0.9%); low-level: ABC (7.2%), DDI (4.6%), D4t
(1.9%), AZT (0.7%), TDF (2.8%), 3TC and FTC (0.9%), po-
tential low-level: DDI (3.5%), D4t (0.6%), AZT (0.4%), TDF
(0.3%) (Figure 3B).

NNRTI

Among the study participants, different levels of resistance
to NNRTI were observed as follows: High level: NVP (30.2%),
EFV (29%), RPV (10.2%), DOR (6.2%), ETR (3.2%) (Figure
3C); intermediate: DOR (9.3%), ETR (7.1%), RPV (1.9%),
NVP (0.7%), EFV (1.3%); low-level: RPV (9%), DOR (3.1%),
ETR (1.9%), EFV (0.7%), NVP (0.1%), potential low-level:
ETR (9.8%), NVP (0.7%), RPV (0.9%), EFV (0.7%), DOR
(1%) (Figure 3C).

- 15 103 1.03 o 1.03
3 1 = 0.7 0.6 D7 0.7
& 0.3 3 Y. 0. 3
% 05 I0 001 5. 00 ID oy I).D.D.l I0 .%,1 lrJ,1 lD 60-1 |7.10 )
O — e — = — L
ATV DRV FPV IDV LPV NFV sQv TPV
Pl
m Potential low-level resistance m Low-level resistance
® Intermediate resistance m High- level resistance
A
» 20 18.3 18.3
9.3 9.1
= ¥ 5 6
= 10 : 4 : o -
> o S 39, 0.0 A48 DD.EU.‘I u,;,l.Sl%'S go.m.;l 02838
= 0 m ml- —— — = 55 [ m
ABC Dol AZT FTC DAT 3TC TDF
MNRTI
W Potential low-level resistance ® Low-level resistance
M Intermediate resistance M High- level resistance
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R 10 g Tl 0.70713 19 32 070107 09 gg 19
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NMRTI

m Potential low-level resistance

B Intermediate resistance
C

Low-level resistance

| High- lavel resistance

Fig. 3. Antivetroviral drug resistance of A6 subtype participants:

(4) PI - /r: ritonavir-boosted ATV: atazanavir; DRV: darunavir; FPV: fosamprenavir; IDV: indinavir; LPV: lopinavir;

© GMN

NFV: nelfinavir; SQV: saquinavir;, TPV: tipranavir.

(B) NRTI - ABC: abacavir;, AZT: zidovudine; D4T: stavudine; DDI: didanosine; FTC: emtricitabine;

3TC: lamivudine; TDF: tenofovir disoproxil fumarate.

(C) NNRTI - DOR: doravirine; EFV: efavirenz; ETR: etravirine; NVP: nevirapine; RPV: rilpivirine
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Analysis of DRMs associated between ART components with
PI, NRTI and NNRTI

PI

In our work on mutations, we found that among 676 patients
with the A6 subtype, who were taking cocktail NRTI NRTI PI
frequent mutations PI major and PI accessory were M46I, 1501V
and L33F, L10F, for cocktail NRTI NRTI NNRTI mutations of
PI were M46l, K43T, 150D, L89V. ARV cocktails AZT 3TC
LPV and TDF FTC EFV showed combinated mutations for PI,
NRTI and NNRTI. M46I is nonpolymorphic PI major mutation,
primarily by IDV, NFV, FPV, ATV and LPV, in ARV- naive pa-
tients M46] occurs in about 0.1% to 0.4% of viruses, with the
highest prevalence occuring in CRFO1_AE, occurs in about 20%
of Pl-treated patients, increses PR catalytic efficiency, associat-
ed with reduced susceptibility to ATV, FPV, IDV, LPV and NFV
[4,5]. L33F nonpolymorphic PI accessory mutation that occurs
in up to 1.0% of subtypes A6, CRF02_ AG viruses from ARV-
naive patients, in combination with other Pl-resistance muta-
tions it is associated with reduced susceptibility to each of the
PIs [5]. L89V is an accessory mutation selected by IDV, NFV,
FPV and LPV, DRV. K43T PI- selected accessory mutation as-
sociated with reduced susceptibility to TPV [6].

NRTI

Among HIV infected 676 participants frequent mutations
NRTI were A62V, M 184V, K65R and D67N. We also found that
A62V occurs for all types of ARV cocktails, frequency 78.3%.
A62V is an accessory mutation that often uccurs with K65R or
QI15IM [7]. M184V causes low-level resistance to ABC and
DDI, also found in most patients with virological failure on
3TC or FTC. K65R is selected by TDF, ABC and D4T, DDI and
rarely 3TC. K65R + M184V appear sufficient to abrogate the
NRTI activity of a regimen comprising ABC, TDF or D4T plus a
cytosine analog suggesting that despite the relatively low-levels
of reduced susceptibility associated with K65R and highly clini-
cally relevant [7,8].

NNRTI

We found also that, NNRTI’s frequent mutations for A6
subtype patients were K103N (33.6%), G190S(23.1%) and
E138A(15.5%). K103N mutation selected in patients receiving
NVP, EFV and reduces them. According to the RPV package
insert, the presence of E138A prior to the therapy may reduce
the antiviral activity of RPV [9,10]. A98G selected in persons
receiving NVP and EFV and in vitro by NVP. G190S is the most
commonly occuring NNRTI- resistance DRM in subtype A6 vi-
ruses from the countries of the former Soviet Union because the
wildtype glycine in this lineage CGC requires just a single G-to-
A mutation for G190S to develop [11-13].

In this study we analyzed 676 blood samples of HIV posi-
tive patients with A6 subtype, receiving ART from all regions
of Kazakhstan to determine drug resistance mutations and their
association with factors including CD4 count, viral load, ART
components and HIV subtypes.

Subtype A6 evolved as an indigenous HIV variant in former
Soviet Union countries and is still predominantly prevalent in
this region, including Kazakhstan [21,22]. It is now known that
certain ARTRMs are more prone to be found by particular sub-
types. Some studies revealed that subtypes may have association
with ARV therapy response [23]. No such reports are available
about the prevalence of ARTRM, or their association with the
HIV variants prevalent, in Kazakhstan. A 2007 study reported
that majority of HIV subtype A sequences derived from Rus-
sia and Kazakhstan patients carried a secondary mutation, V771,
and two additional silent mutations, in protease. This frequency
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has been defined as “V771 haplotype” and has been found in 47
(58.7%) of A subtype sequences, implying a common origin of
these circulating variants [24]. In agreement with this observa-
tion, among our patients, 93 (15%) carried the V771 mutation
in protease, with 89 (96%) of them infected with subtype A6
subtype.

ARV distribution

Preferable or alternative ARV cocktails are prescribed for
HIV positive patients in Kazakhstan [25]. Among out study par-
ticipants with A6 subtype, 42.4% were receiving the alternative
cocktail, TDF FTC EFV cocktail, while 10.5%, 10%, respective-
ly, AZT 3TC NVP, AZT 3TC EFV, which were neither prefer-
able, nor alternative (Table 1). It is known that stavudine (D4T)
and zidovudine (AZT) are not recommended as first-line therapy
in the US and Europe. Likewise, in Kazakhstan, AZT and D4T
are not included to the list of recommended drug combinations
in clinical protocol for HIV treatment. However, in most coun-
tries of Asia, the most prescribed first-line regimens still contain
either D4T or AZT, since they more affordable [26,27].

The occurrence of drug resistance mutations

NNRTI, NRTI+NNRTI, and NRTT (Figure 2A). Recent stud-
ies report that rates of ARV resistance rise with time on ARV
[28].

We found that in our study cohort, some particular mutations
occurred frequently, namely, NRTI accessory A62V (78.3%)
and this non- polymorphic mutation that often occurs in com-
bination with the multi- NRTI resistance mutations K65R or
Q151M, also widespread in subtype A viruses in former So-
viet Union countries including Kazakhstan [29]. NNRTI major
K103N (33.6%) nonpolymorphic mutation selected in patients
receiving NVP and EFV, it reduces them susceptibility by about
50 and 20- fold. NRTI major M184V (34.5%). M184V is an
NRTI mutation known to occur frequently among ARV expe-
rienced individuals and this mutation is selected by 3TC/FTC
and reduces susceptibility to these drugs > 100- fold and also
causes low-level resistance to ABC, DDI, in contrast increases
susceptibility to AZT, D4T and TDF [30].

Drug resistance scores

Among our patients, we found that levels of resistance to
NRTI and/or NNRTI were higher than resistance to PI (Figure
3), that may be explained by the fact that the majority of pa-
tients were under the ARV treatment for subtype A6 participants
in such combination as NRTI NRTI NNRTI (70.2%), where-
as 21.33% of PLWH were taking NRTI NRTI PI, only NRTI
(3.45%) and NRTI NRTTI INI (4.74%) (Table 1).

A major reason for the development of ARV resistance muta-
tions is insufficient adherence to the ARV regimen. This can be
associated with difficulties to access healthcare, stigmatization
of HIV, and a shortage of medications due to prohibitive cost or
other factors [31,32]. The development of ARV resistance mu-
tations makes it difficult to maintain suppression of viral load,
posing a health challenge for the patients while simultaneously
making them a risk for onward HIV transmission [33].
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SUMMARY

ARV DRUG RESISTANCE MUTATIONS AMONG A6
SUBTYPE PLWH IN KAZAKHSTAN

"Nurzhigitov N., 'Sanaubarova A., 2Nugmanova Zh., ?Ali S.,
3Akbay B.

IS. Asfendiyarov Kazakh National Medical University, Depart-
ment of Epidemiology with HIV course, Almaty; *Nazarbayev
School of Medicine, Nur-Sultan; 3Kazakh Scientific Center of
Dermatology and Infectious Diseases, Almaty, Kazakhstan

The Department of Health and Human Services and the World
Health Organization (WHO) have established HIV regimens
that include a variety of antiretroviral therapy (ART) medica-
tions for the treatment of HIV infected people. The Ministry of
Health in Kazakhstan has authorized a clinical protocol (Ne97,
11.06.2020) for HIV treatment in accordance with WHO rec-
ommendations. For HIV treatment two types of ARV cocktails
are recommended: preferable and alternative. The preferable
is a combination of two NRTIs and INIs, whereas alternatives
consist of two NRTIs” and one NNRTI. According to this pro-
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tocol, ARV treatment should be administered no later than 14
days from the date of diagnosis, regardless of the clinical stage
of the disease or CD4 cell count. The aim of the study was to
analyze drug resistance mutations in 676 patients (52% men and
48% women) with HIV infection of subtype A6 living in differ-
ent regions of Kazakhstan. ARV therapy was received by 18%
of patients for less than 3 years; 48% - for 3-5 years; 24% for
6-8 years. The preferable ARV therapy was received by 49%
of patients; 42.4% of patients received alternative therapys;
8.6% of patients took other types of cocktails. It was con-
cluded that the main reason for the development of mutations
of resistance to ARV drugs is insufficient adherence to the
ARV therapy regimen. This may be due to difficulties in ac-
cessing medical care, stigmatization of HIV and a shortage of
medicines due to exorbitant costs or other factors. The devel-
opment of mutations of resistance to ARV drugs makes it dif-
ficult to maintain viral load suppression, creating a problem
for the health of patients and at the same time increasing the
risk of further HIV transmission.
Keywords: HIV, antiretroviral drug resistance.

PE3IOME

MYTAIIUM YCTOWYABOCTU K AHTHUPETPOBH-
PYCHBIM ITPEITAPATAM Y JIUL, ’KUBYIIUX C BUY,
C IIOATHUIIOM A6 B KASBAXCTAHE

"Hyp:xururos H., 'Canay6aposa A., ’Hyrmanosa K.,
2Amm C., 3Ak6aii b.

!Kazaxckuil HayuoHAbHbIl MEOUYUHCKULL YHUSCPCUMEN UM.
CJI. Acghenousiposa, xagheopa snudemuonocuu ¢ BUY, Amma-
mol, *Hazapbaesckuil meouyunckuii uncmumym, Hyp-Cyiman,
SKasaxckuil HayuHblll YeHmp 0epMamono2u U UHQEKYUOHHbIX
oonesnet, Aimamel, Kazaxcman

MHUHHCTEPCTBO 3/PaBOOXPAHECHUSI U COLMAIIBHBIX CIYKO H
Bcemupnast opranusanus 3apaBooxpanenus (BO3) paspabo-
Tanu cxembl JedeHust BUY, Bkiovaronue pasjinyHble aHTH-
perpoBupychsle npenapatsl (APBT, APT) ana neuenus BNY-
UH()UIUPOBAHHBIX JIFONCH. B COOTBETCTBHU C PEKOMCHIAIIUAMHE
BO3, MunucrepctBo 3npaBooxpanenusi Kasaxcrana paspabo-
TaJIO KJIMHUYECKHH npotokoi (Ne97, 11.06.2020), cormacHo Ko-
topomy APB-tepanuio (APBT) cinenyer HazHauaTh He MO3HEE
14 nHe# ¢ maThl MOCTAHOBKM JHMArHo3a, HE3aBHCHMO OT KIIH-
HAYECKOM cTamuu 3a0osieBaHus uin kojamdectBa CD4-KieTok.
JleyeHne pexoMeHI0BaHO MHPOBOXUTH IByMs Turnamu APB-
KOKTEHJIeH: NpeanouTUTEeNIbHBIN U ajabTepHaTUBHbIN. [Ipenmo-
4TUTEIbHBIN - KoMOuHanus 1ByX NRTI u INI; ansrepHatuBHbIHI
cocrout u3 AByX NRTI u ognoro NNRTIL.

Iens wuccrnenoBaHust - aHanuM3 MyTalMi JeKapcTBEHHOM
ycroiunBocTu 676 nauueHToB (52% myxuuH 1 48% >KEHIMH)
¢ BUY-undexuueii nonrrna A6, IPOKXUBAIOIINX B Pa3HbIX pe-
ruoHax Kazaxcrana.

APB-tepanuto nonyuanu 18% nanueHToB B TeUCHUE MEHEe
3 nmer; 48% - B Teuenue 3-5 ner; 24% - B TeueHue 6-8 et
[Ipeanoururensuyto APB-tepanuto momyuanun 49% mnanuen-
TOB; 42,4% NauueHToB - aJbTePHATUBHYIO. 8,6% IpUHUMAIIN
JIpyrue Buabl KOKTeinei. Jlenaercs BEIBOI, YTO OCHOBHOIL IpU-
YUHOM pa3BuUTHs MyTauui ycroitumBoctu k APB-mpenaparam
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SBJISETCS HEJJOCTATOYHAs! MPUBEPKEHHOCTh CIIEIOBAHUS PEXKU-
My APB-tepanum, 4To, 10 BCeil BEPOSTHOCTH, CBSI3aHO C TPYI-
HOCTAMH JIOCTyNa K MEIUIMHCKOI MOMOIIM, CTUTMaTH3aluen
BHWY n HexBaTKoil ekapcTB BBUAY HX BBICOKOW CTOMMOCTH.
Pa3Butre mytanuii ycroitunBoctu k APB-npenaparam 3atpyn-
HsIET TOJ/IEp>KaHNE TTOAABIEHNST BUPYCHON HArpy3KH, co3aaBas
HpoOJIEMBbI IS 3710POBbS NALMEHTOB M IIOBBIIIAET PUCK JAlIb-
Heimel nepenaun BUY.
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MHUHEPAJIBHAS IVIOTHOCTDb KOCTHOM TKAHU 1 METABOJIMYECKHUE INOKA3ATEJIN
Y JETEHU C IIEPEJIOMAMMU JUIMHHBIX KOCTEHN

Ymapos ®.X., Maranos 3.M.

IV “Pecnybnuxanckuil cneyuanu3upos8antviil HayyHO-NPaAKMU4ecKull MeOUYUHCKULL YyeHmp mpasmamono2uy u opmoneouu”’
Munucmepcmea 30pasooxpanenus Pecnyonuku Y3oexucman, Tawkenm, Pecnyonuka Y36exucman

Merabonudeckre HapyLIeHHs! CKeleTa MO CBOEH 3HAYMMOCTH
3aHUMAIOT OJTHO U3 BEMYIIUX MECT IO MOKa3aTelsiM IPUPOCTa TIa-
TOJIOTUH. B HacTosee BpeMst M3yUEHUIO OCTEOIIOPO3a, KaK OTHOM
13 CaMbIX aKTyaJIbHBIX TPOOIEM COBPEMEHHON TPaBMAaTOIOTHH H
OpTOMENNH, TOCBAIIEHO MHOKECTBO HccnenoBanuil. Hapsiny ¢ omn-
TUMH3aLHeH OTpeOneHns Kaablus Y JAeTel, 3HaYNTebHOE BHH-
MaHHE YAEeISIeTCsl JOCTaTOYHOMY CTaTycy BUTaMuHa D.

Buramua D mnoapnepkuBaeT QopmMupoBaHHE M OOMEHHBIE
MIPOLIECCHI B MBIIIEYHON 1 KOCTHOH TKaHSX, a €ro Ae(HIUT CO3-
JaeT MPeapacrloNoKeHHOCTh K mageHusM [12,13], uro moBsI-
maeT puck nepenoma. Ha ¢one Huskoro craryca BuramuHa D
HapyIIaeTcsl pereHeparnus Koctu [7].

IIpob6nema nedeHus nepeaoMoB Ha (POHE OCTEOTIOPO3a H OCTe-
OTIEHNH JIOCTATOYHO aKTyallbHa KaK y B3POCTbIX, TaK U y A€Tel.
B cBs13u ¢ 5TUM 117151 CBOEBPEMEHHOMN TUArHOCTUKH OCTEOIIOPO3a
y AeTeit, B 0COOEHHOCTH C HU3KO’HEPreTH4eCKHMH MeperoMa-
MH JJIMHHBIX KOCTEH, HEOOXOIMMO COBEPIIEHCTBOBAHHE METO-
JIOB OLIEHKH MUHepanbHO# miotHocTH Koctu (MIIK) ¢ nenbro
pansero BeigBieHus uaMenenuit MIIK s mpenynpexnenus
TIOBTOPHBIX MEPETIOMOB, a ISl BEpU(PUKAIINH BBISIBICHHOH Ia-
TOJIOTHH — COBEPILIECHCTBOBAHUE OMOXUMHYECKUX METOMOB, OT-
pakaromuX MPOIECCh OCTEOPenapau U KOCTHOI pe3opOimy,
a TaKKe MCCIIeIOBAaHUE MOJIEKYIIPHO-TEHETHUYECKHX MapKepOB
KOCTHOTO MeTabonu3Mma. AJEKBaTHas Tepamus OCTEOoIlopo3a,
€CTEeCTBEHHO, HEBO3MO)KHA Oe3 yTouHeHus ero npuduH. Ha oc-
HOBE aHaJIM3a Pe3yIbTaTOB KOMILIEKCHOTO 00CIe10BaHUs JeTeH
U TIOJPOCTKOB HEOOXOAMMO BepU(DHULIUPOBATH NEPBUUHBIA HIIH
BTOPHYHBIN OCTEOIIOPO3, OCTEOMAILIINIO, pa3paboTrars audde-
PEHIMPOBAHHYIO TAKTUKY XHPYPTHUECKOTO JIEUEHHS IEPETIOMOB
JUIMHHBIX KOCTeH B ycIoBusAX cHxeHHOI MITK.

HUccnenosanus Crabtree N.J. et al. [10] mokasanu, uto mepe-
JoMBI TpuBOAAT Kk HapymeHuto MIIK u pa3BuTuio octeoneHnn
HE TONBKO B TPABMUPOBAHHOM KOCTH, HO M IPYTHX KOCTSX CKe-
JIeTa, YTO HETaTUBHO OTpaXkaeTcs Ha Imporuecce GOpMUPOBaHUS
MMKa KOCTHOM Macchl y AeTel.

[To mannsvm Di lorgi N. et al., Bo BceM Mupe perucTpupyercst
3HAYUTETbHAs] PACTIPOCTPAHEHHOCTh OCTEONEHUYECKOTO CHH-
JpOMa Cpeiu MPaKTHUECKU 3[J0POBBIX JAeTel, KOTOphle B aHAM-
He3e JJaKe HEe UMEIOT COIMYTCTBYIOIIEH XPOHUYECKON coMaTHue-

CKOH marojyioruu. B cBs3u ¢ 3TUM, 0c000e BHUMaHHE YIACISIIOT
(hOpPMHPOBAHUIO MIMKA KOCTHOM MAacchl y eTeil u pakTopos, Ha-
pymatomux 3toT npouecc [11]. O6men3BecTHBIM ABIAETCS, YTO
80% mpupocTa MUKOBOM KOCTHON MAacChl MPOUCXOAUT B IETCKOM
U TIOJPOCTKOBOM Bo3pacTe. HenocTaToyHoe HAaKOIUIEHHE MTHKA
KOCTHOM Macchl P BBICOKHX TEMIIaX POCTa CKeJleTa y JeTei B
pa3IuYHBIE TIEPUOABI PA3BUTHS SBISETCS NMPUUNHON yBenIHde-
HHS TIEPEIOMOB B JIETCKOM BO3pacTe, 4TO MOKa3aHO B paboTax
Mansuesa C.B. ¢ coasr. B 2015-2016 rr. [4,5].

Ilo maHHBIM MHOXECTBa aBTOPOB, SBISAIOIIUXCS BEAYLIUMH
B M3ydeHHH naHHOH martonorun, MIIK sBisercs oqHuM U3 oc-
HOBHBIX MTOKa3areael MpoYHOCTH KOCTH. OOBEKTUBHYIO OILIEHKY
KOCTHOM MAacchl JAl0T METOAbI KOCTHOH JE€HCUTOMETPUH, KOTO-
PBI€ SBIIAIOTCS «30J0THIM CTaHIAPTOM» IUAarHOCTUKHU H PAHHETO
BBISBJICHUS OCTEONEHUH U ocTeonoposa [1,2].

Lenb uccnenoBanuss — ONPENEaUTb y JI€TEN U MOAPOCTKOB
C MeperoMaMH ATMHHBIX KOCTEH HCXOJHBIE MOKA3aTe MHHE-
pabHOM MIOTHOCTU KOCTH M OLIEHUTh CTaTyCc BUTamuHa D.

Marepuajg M MeroAbl. V3yueHbl JaHHbIE KIMHUYECKHX,
PEHTTEHONOTHYECKUX, AEHCUTOMETPUUECKHX U Ta00PaTOPHBIX
METOJOB HcClleoBaHus 156 OONBHBIX eTel ¢ HU3KOIHEPreTh-
YEeCKUMU TiepesioMamMu U 18 meTeit ¢ BHICOKOIHEPreTHYECKUMU
nepesioMaMy JAJIMHHBIX KOCTel B Bo3pacte oT 6 no 18 jer, Ha-
XOJMBIIUXCS Ha 00CIEN0BAaHUHU U JICUEHUU B KIMHUKE JETCKOM
TpaBMaTooruu Pecry6arkaHCKOTO CHEUaIn3upOBaHHOTO Ha-
YUHO-IIPAKTUYECKOTO MEIMIIMHCKOTO IIEHTPa TPAaBMATOIOTUH
u opronenuu MHUHHCTEpPCTBA 3ApaBoOXpaHeHUs PecrmyOnuku
V36ekucraH.

W3 174 nereli, manpuukoB - 132 (75,9%), neBouek - 42
(24,1%), 91 (52,3%) Obimu B Bo3pacte 6-10 net, 83 (47,7%) —
11-18 net. M3 cerMeHTOB Hale BCEro Mopakanach IIedeBast
kocTh — 68 (39,1%) u npeamneuse — 60 (34,5%) (Tabnuma 1).
Ilo mexanm3my TpaBmbl y 156 (89,6%) GonbHBIX HaOMIOAATNCDH
HU3KO’HEPreTHYECKUe IMEepeIoMbl (MaJeHue ¢ BBICOTBHI COO-
ctBeHHOro pocta) n'y 18 (10,4%) 60nbHBIX HAOTIOAATIH BBICOKO-
SHEPreTHYECKUE TIEPEIOMBI, CBA3aHHBIE C MAJEHHEM C BBICOTHI
1 aBTOAOPOXKHOM TpaBMoOii. Pacnipenenenue netu mo moiy, Bo3-
pacTy, MEXaHU3MY TOTy4YeHHOH TPaBMbI U TOBPEKICHHBIM CET-
MeHTaM Ha (one camkenHoit MIIK mpexacrasneno B Tadnuie 1.

Tabnuya 1. Pacnpedenenue oemeii (%) no nouy, 603pacmy, Mexanusmy mpagmvl U XapaKmepy no6pelcoeHus

Hon Bospacrt MexaHu3M TpaBMbl CermeHTbI
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132 42 91 83 156 18 20 68 60 6 20
(75,9%) | (24,1%) (52,3%) (47,7%) (89,6%) (10,4%) | (11,5%) | (39,1%) | (34,5%) | (3,4%) | (11,5%)
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Jletn B Bo3pacte oT 1 10 5 5eT B McClenOBaHUE HE BKJIO-
YCHbI, TaK KaK aHaJIU3 JIMTEPATYPHBIX HCTOYHHUKOB I10Ka3all,
4TO YaCcTOTa IHEPEeIOMOB HUMeJNa TEHJCHIMIO K POCTY M JOCTH-
raja MakCUMaJbHBIX TTOKa3aTeneil y aeTeit B mpermybepraTHOM
U 1mybepTaTHOM Bo3pacTe, Korja HaOIIofaeTcsl MaKCHMaIbHOE
cHwkenue MIIK [6]. KputepusMu uckitoueHus MalueHToB U3
MCCIICIOBAHUS CITY)KMITH TAKXKe FOCITUTAIN3AINS O3/IHEE CYTOK
OT MOMEHTAa TPaBMbI, IPUCYTCTBUE COUYCTAHHBIX l'IOBpC)K):leHI/Iﬁ
JApYTrux OpraHoB U CHUCTEM WJIM HAJIMYUE OCTPBIX WU XPOHU-
4eCKHUX 3a00JIeBaHNil CepAeUHO-COCYANCTOM, ABIXaTEIbHOM, TH-
HIEBAPUTEIHLHON MJIM MOYEBBLICIUTEILHON CHCTEM.

B xiiHMKe OOJILHBIM TPOBOMIIN AUArHOCTHYECKUE MEPOIIPHSI-
THS, BKJIFOUAsA KIMHUYCCKHUEC U 61/IOXI/IMI/I'~lCCKl/Ie AHAJIN3bI, 4 TAKXKE
JIMHAMHYECKYIO PEHTTeHOrpaHIo MOPAKEHHBIX KOHEIHOCTEH.

MIIK oneHuBaim METOAOM JBYX?HEPreTHUECKOH peHTre-
HOBCKOM a0COpOLMOMETpHH Ha KOCTHOM jaeHcuTomerpe DMS
STRATOS (®panuust) ¢ npUMEHEHHEM eBpa3uiickoll HopMa-
TUBHOW 0a3bl NaHHBIX. VCHOnb30BaaM MEAHATPUUECKYIO IPO-
rpammy onieHkr MIIK Ten mo3BOHKOB Ha ypOBHE MOSICHUYHOTO
orzena no3Bonounuka (LI — LV, ¢poHTanbHas mpoekius)
MPOKCUMAIBHOTO OTaeNa OeapeHHoi koctu (mporpamma Dual
Hip) Ha yposue mieiiku 6expa Neck n noaseprenbHoit obnacTy.

Onenky MIIK npoBoguian 1o noxasarento Z-KpUTepusl Ha
HUCCIICJOBAHHBIX YPOBHAX CKEJICTA, YUYUTBIBAS PA3HULLY MEKAY
MIIK o00cie10BaHHOTO TMAlMeHTAa M CPEAHECTATHCTHYCCKON
HOPMOM JUIs 3/10pOBBIX JIETEH U MOAPOCTKOB TOT'O K€ BO3PACTa U
nona. O6cnenoBaHue AeTel NPOBOIUIIM 10 OIepaLiy.

Craructrueckass 00paboTKa pe3yiabTaToB IH(PPOBBIX MOKa-
3aTerneil mpoBeeHa ¢ MPUMEHEHHEM MaKeTa MPHUKIAAHBIX MPO-
rpamm Microsoft Excel u Stats of Statistica v6.0. Pasnuuus mo-
Kasaresiel cunranu goctoBepubiMu mpu p<0,05.

Pe3yabTarsl M 00cyxkaeHue. YIoO0HOH Ui aHanIM3a IHOKa-
3aTeneil KOCTHOM JIEHCUTOMETPHH, B TOM YHCIIE U Y JIeTeH sIB-
nsiercst Kiaaccuukanys, npuHstas MexIyHapoaHbIM o0re-
CTBOM KJIMHHYecKoil nencuromerpun (International Society for
Clinical Densitometry — ISCD) [9].

B pexomennanusax MexxayHapoaHoro o0mecTBa o KIMHAYe-
CKOH JICHCUTOMETPUHU YyKa3aHo, 4To nokaszarean BMD u BMC
no pesynsraraMm DXA y neTeil ¥ mogpoCTKOB MOTYT OBITh Olie-
HEHBbI KaK HU3KUE pu 3HaueHuu Z-kputepus <-2 SD B cooTBeT-
CTBHH C BO3pacToM H mojioM peberka [7]. [Tokazarenu meHee -2
SD cnenyer Bepudunnponars kak «uuskas MIIK otHOcHTenB-
HO BO3pacTa» JIM0O «HMKE OKUIAEMON HOPMBI 110 BO3PACTY»;
IOKa3aTelu oT -2 10 1 - «B mpezpenax oxXugaeMoi BO3pacTHOM
HOPMBI».

YV 00cnenoBaHHBIX OOJBHBIX MOKa3aTeNd JEHCUTOMETpUYe-
cKkoro oocnenoBanus cienyromue: y 97 (55,7%) 6onbHbIX netei
¢ mepejaoMaMu BbIsBIeHa ocTeorneHus, y 19 (10,9%) OonbHBIX
— 0CTeOonopo3, y octaibHbIX 58 (33,3%) OONMbHBIX MOKa3aTeIn
MIIK cooTBeTCTBOBAIN HOPMAJIbHBIM 3HAYCHUSM.

IIpu npoBeneHUN JEHCUTOMETPUUYECKUX UCCICAOBAHUN MBI
IPUIEPKUBAIIUCH pEeKOMeHIanuil MexyHaponHoro oouie-
CTBa KJIMHUYECKOU JCHCUTOMETPHHU, B KOTOPBIX YKa3aHO, YTO
¢daxt cumwxenns MITK HeoO0X0qUMO yUUTHIBATh TOJBKO IPH
HaJIM4uHn I/I3MeHeHHI\/'I, KaKk MUHUMYM, B JIBYX HUCCJICTOBaAHHBIX
pernoHax ckeiera.

Yro kacaercs JICUCHMS, B YCJIOBUAX CTallMOHapa B MOMCHT
NOCTYIUICHUS INaleHTa IPOBOANUIN OAHOMOMCHTHYIO PYUHYIO
PENO3ULUI0 KOCTHBIX OTIIOMKOB U PIMMO6I/I.]'II/133.L[I/I}O TUTICOBOM
muHOH. B mocienyromem onpenensiach JalbHeWIIas TaKTU-
ka jedeHus. [Ipyu HanuuuMu mokazaHWil K MPOBEICHUIO Orepa-
TUBHOT'O JICYHCHHSA HUCIIOJIB30BaJIM MaJIOTPaBMaTUYHbBIE METO/bI
orepanuii — 3aKpbITasi PErNO3UIMs U OCTEOCHHTE3 alnapaTtoM
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WnuzapoBa, ukcanusi CNUIAMHU, ITACTHYHBIMU CTCPIKHSIMU.
Bce NManMuCHTHI l'IOJ'Iy'-{a.]'lI/I CHMHTOMaTquCKy}O TEparuro, I1po-
BOJIMJIMChH €XKEIHEBHBIC OCMOTPBI U nepeBsa3ku. Cpok rocnura-
JIM3AIMU COCTABIISLI, B cpeaHeM, 1043 koiika/mHei.

Bcem 00ibHBIX TPOBEACHBI Ja0OPATOPHBIC HCCIICIOBAHUS
MapKepoB KOCTHOro merabonusma. [Iporpamma uccienoBaHus
peann3oBaHa C NPUMEHEHHEM METOAOB JIabOpaTOpHOW [Ha-
THOCTHKHM Ha TIEPBbIE CYTKH I0CJIE MOCTYIJICHHS B CTAlMOHAP.
Marepuasiom Cy’Kuiia BEHO3Hasi KPOBb MMAIIMEHTOB, 3a0paHHast
13 JIOKTEBOM BEHBI yTPOM HATOIIAK. M3yueHne OCHOBHBIX IO-
Kaszaresjield MUHEpaJbHOrO 0OMeHa NMPOU3BOAMIN Ha OCHOBAHUH
OJZIHOKPAaTHOTO HCCJICHOBAaHHMSI B CHIBOPOTKE KPOBH KOHIICH-
Tpauu# o01ero Kaabius, pochopa U aKTUBHOCTU MICTOUHON
(docdarassl. [TapamienbHO MPOBENCHO HCCICIOBAHUE KPOBH C
LIEJIBIO ONpEeJiesIeHUs YPOBHS BUTaMuHa D.

W3BecTHO, UTO KaJbLUil UrPaeT 3HAYMMYIO pojb B IpoLecce
MUHepanu3anuy 1 GpopmupoBaHus ckenera. Buramun D pery-
JIUpyeT OOMEH Kajblis, OKa3blBAaeT BIMSHUE HA CTPYKTYpPHO-
(YHKIMOHAJIBHOE COCTOSIHME KOCTHOW TKAHH W SIBIISICTCS PEry-
JISITOPOM MUHEPAJILHOTO 0OMEHa B opranusme [7].

Ha namem marepuane y oOcieayeMbX OONIBHBIX C IHepesio-
MaMHU JUIMHHBIX KOCTeﬁ aHaJIn3 COACPIKaHU BUTaMHUHA DB ChbI-
BOPOTKE KpOBHU Iokazai, 4to y 7 (5,3%) mansunkoB u 4 (9,5%)
JICBOYCK €r0 TI0Ka3aTeNn COOTBETCTBOBAIN HOPMAJIbHBIM 3HAUe-
HISIM, y 36 (27,2%) manbuukoB u 12 (28,6%) neBodek BbIsSBICHA
HEJI0CTaTOYHOCTh BUuTaMuHa D, y 84 manpunkos (63,7%) u 26
(61,9%) neBouck — nepunut, y 5 (3,8%) MambInKOB — BBIPaXKCH-
Hbli neduuut Butamuna D (tabnuna 2). Jeduuur ButamuHa
D moxeT ObITh CBsI3aH € IUETOH, B KOTOPOIl MaJlo IIPOLYKTOB,
6oratbix BuTamMuHOM D. IlosmydeHHbIe HAMU JJaHHBIC COBIAIAIOT
¢ uccienoBaHusAMM BuTaMuHa D y netelt YkpauHsl, IO JaHHBIM
HPOBEJICHHOIO AMHAEMHOJIOTHUECKOTO HCCIISOBAHUS TOJBKO
4% nerelt uMenu HOpMaJbHBIN cTaTyc BuTamuHa D [8].

[Tpu ananu3e naHHBIX OMOXMMHYECKOTO HCCIIEA0BaHUS YPOBHEH
ob1ero Kanmbiust, pocdopa U aKTUBHOCTH HIETOUHOM (ocharasbl
YCTaHOBIICHO, YTO YPOBEHb KaibLus y 69 (52,3%) MasisuukoB u 24
(57,1%) neBouek ObUT B Mpeneiiax HOPMAIbHBIX 3HA4YCHHUH, y 61
(46,2%) manpurka u 17 (40,5%) neBodyek ObLT HIKE HOPMBI, T10-
BBILLICHHBIC 3HAYCHHs1 YPOBHsI Kanblius Haomonamucs y 2 (1,5%)
MansarkoB 1y 1 (2,4%) neBouku (tabmuist 3,4).

IMokazarean Qocdopa y 125 (94,7%) manbunkoB u y 40
(95,2%) neBouek cOOTBETCTBOBAJ HOPMAJIbHBIM 3HAYCHUM, Y 4
(3%) manbuukoB U 'y 2 (4,8%) neBOUECK ITOT 11OKA3ATEIb TOBBI-
mieH, y 3 (2,3%) ManbuMKOB — IOHMKEH.

VYposens menouHoit Gocdaraser y 119 (90,2%) MansankoB u
y 40 (95,2%) neBouex ObLI MOBBILIEH, U TOJIBKO y 9 (6,8%) Maiib-
yukoB u'y 2 (4,8%) oH cooTBeTCcTBOBAN HOpME, Y 4 (3% ) MaIbum-
KOB YpOBEHb Lie104Hol (ocdarassl Obi1 nonwkeH. [lenounas
(docdarasza MO3BOSIET KOCBEHHO OIICHUTH OCTEOOIACTUICCKYHO
AKTUBHOCTB U €€ MOBBIIICHNE B CBIBOPOTKE KPOBH MOXKET OTpa-
JKaTh Mporeparuio 0cTeo0aacToB U nporece GopMUPOBAHUS
OpPraHMYEeCKOro MaTpukca KoctH [3].

[Mony4enHble TaHHBIE TO3BOJISIOT ClIEIaTh BBIBOJ 00 M3MeHe-
HHSX OCTEO0IaCTUUECKONW aKTUBHOCTH B IKCIIEPUMEHTAIbHBIX
cepusiX, T.e. KOCBEHHO OLICHHTH Ipoluecc (HOPMHPOBAHHS Op-
FaHUYCCKOTI0 MaTrpuKcCa Ipu BOSMEUICHUU KOCTHBIX jle(beKTOB.
OOIUM TIPU3HAKOM JUISl BCEX TPYIIT ObLIO 3HAYMTEIHHOE YBE-
JIMUCHHUE MTOKa3aTeNei menouHoit Gocdarassl B mociaeoneparm-
OHHBII TIEPUO ¥ HA MEPBOW HEAee AUCTPAKIMH, YTO, IO BCEH
BEPOSITHOCTH, SIBJISICTCS CIICACTBUEM aKTHBHOM Iposndepanuu
octeobsacToB B 3TOT nepuo. Haubosiee cxoxell Oblia AMHAMU-
Ka aKTUBHOCTH 111es104HO# pocdarassl wis [ u 11 cepmit, [T u IV,
a paznuuns Makcumaibibl 1t [ u 11 [T u IV.
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Tabnuya 2. Hexoonsle noxkazamenu sumamuna D y 0emetl ¢ neperomamu OnunHulx kocmetl Ha gone crudicennou MITK

Butamun D (majnbuukm) Buramun D (neBoukn)
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7 (5,3%) 36 (27,2%) | 84 (63,7%) 5(3,8%) 4(9,5%) 12 (28,6%) 26 (61,9%) 0 (0%)

Tabnuya 3. Hcxoouvie noxkazamenu Kanvyuti-ghocgpoprozo oomena y demetl
¢ nepenomamu OMUHKHBIX Kocmell Ha QoHe cuudicennou MITK (manvuuxu)

Kanbnmii oou. Docop lesounas ¢ocharaza
E = o m E P =
e GE 5 aF 5 =3 5
h A o 3 L= 4
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c e
69 (52,3%) 2(1,5%) | 61 (46,2%) | 125(94,7%) 4 (3,0%) 3(2,3%) 9 (6,8%) 119 (90,2%) | 4 (3,0%)

Tabnuya 4. Hcxoonvle nokazamenu kanvyuii-pocghoproeo ooMmena u wenourou Gochamasvl
y Oemell ¢ neperomamu OTUHHbIX Kocmell Ha (hore crhudicennoi MITK (Oesouru)

Kanbuuii o0mmii Dochop Ilesounas ¢gocdaraza
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24 (57,1%) 1(2,4%) | 17 (40,5%) 40 (95,2%) 2 (4,8%) 0 (0%) 2 (4,8%) 40 (95,2%) | 0(0%)
Ha ocuose uccienoanus MIIK u naboparopHsix mokasare- BriBoabl.

JIeH alMeHTaM Ha3Hayally Mpenaparhbl Kajabuusd U BuTamuHa 1.
Jletu ¢ 1MarHo30M 0CTEOOopO3a JOIOTHUTEIBHO HAIIPABIEHBI K
9HJIOKPUHOJIOTY, HE(POJIOry U TacTPOIHTEPOJIOTY ISl HCKITIO-
YEHUs! IPOSIBJICHUS] BTOPMYHOI'O OCTEOIIOPO3a U CBOEBPEMEHHO-
r0 NaTOr€HETUYECKOro JICYCHUs B Cllydae IMarHOCTUPOBAHHOM
narosioruu. [1Jist BBISIBICHUS] CEMEHHBIX CIy4aeB OCTEONopo3a u
UCKJIFOYEHHsSI T€HETHUYECKOM MPeapacoiKeHHOCTH K 3aboie-
BaHUIO TIPOBEJICH OIPOC POAUTENICH JAETEH, Y KOTOPBIX BBISIBICH
ocreornopo3s. s koutposst 3a cocrosinuem MITK pekomennoa-
HO | pa3 B rogy neTsiM poxoauTts odcienoBanue. [IpenioxeHs
PEKOMEHAIMY 110 TIUTAHUIO U 00pa3y JKU3HU.

Takum 00pa3om, MONTy4YCHHBIC JaHHBIE — HHU3KHil YyPOBEHb
Kasbiys y 46,2% manbaukoB Uy 9,8% JieBoUYeK Hapsi1y € MOBbI-
IICHHON aKTHBHOCTBIO 111es104HOM (pocdarassl y 90,2% manbun-
KOB 1 95,2% neBo4ex CBUIETENbCTBYIOT O HAPYIIEHUH KOCTHOTO
oOMeHa MoCJie TPaBMBI, a BBISIBICHHbIH y 63,7% MalbduKoB U y
61,9% neBouek aeduut ButamuHa D MoguepKUBACT aKTyallb-
HOCTb CYIIECTBYIOLIEH POOIEeMbI U TpeOyeT MPOBEACHHUS Jallb-
HEHIINX MCCIICI0BAHUM, NOCBAIIEHHbBIX H3YYEHUIO OCTEOIICHUH
U 0CTEOIIopo3a y JeTel ¢ Leblo NPOQHUIAKTUKU PELHIUBOB Y
JIETEeH ¢ HU3KOAHEPIeTUYCCKIUMH MEePeIOMaMu JJIMHHBIX KOCTEH.

© GMN

1. JIleueHne HU3KOPHEPTETUUECKHUX TIEPEIIOMOB AITHHHBIX KOCTEH
y IeTelt, BO3HUKIINX Ha GoHe cHkeHHor MIIK, sBnsrores on-
HOW W3 aKTyaJlbHBIX MpoOieM AeTcKoil TpaBmaronorud. Ilpu
n3y4eHuu JeHcuroMmerpuueckux nokaszarened MIIK u nanubx
OMOXMMHUYECKHX HCCIIENOBaHMI MapKepoB KambLuit-pocdop-
HOTO OOMEHa, IIEeNIOYHOH (ocdarassl u craryca BUTaMuHa D y
Goree OMOBUHEI ETEH C MepeIoMaMy ATHHHBIX KOCTEH BBISB-
JICHBI MI3MEHEHHUS 9THX TOKa3aTeneil.

2. Huzkas MIIK, Hanmnume rumoBuramuHo3a D y nereit ¢ Hu3-
KODHEPreTHIeCKIMH NEePEIOMaMH, YIUTHIBAs 3HAUMMOCTD ITHUX
MoKa3aTelael ISl CpalleHHs IMepenoma, TpeOyroT KOPPEeKIHH
BBIIBIICHHBIX HapylIeHWH: BbIOOpa Ooree Mmamsmux MeTOIO0B
JIeUeHHNs], HA3HAUCHNUS aJIeKBaTHOH MEIMKaMEHTO3HON TeparuH,
JTUHAMHUYECKOTO HaOmoneHus 3a d(GEKTUBHOCTBIO HAa3HAYCH-
HOM Tepanuu, a y AeTed ¢ MOATBEP)KIECHHBIM JUarHo30M OCTe-
onopo3 — uccnenoBanusd MIIK B nuHamMke M KOHCYJIbTallMU
CIEIMAINCTOB Y3KOrO MPOGUIIS JUIs UCKITIOUYCHUS! BTOPUIHOTO
0CTEoropo3a.

3. IomydeHHsle nabopaTopHbIC NaHHBIE — HHU3KHH ypOBEHBb
KanpLus y 46,2% mansaukoB U 9,8% neBodek, HapsIy C TOBBI-
MIEHHON aKTHBHOCTEIO menodHoi ¢ocdarasst y 90,2% mamsan-
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KOB 1 95,2% neBouek, CBUAETEIbCTBYIOT O HApyLUIEHUH KOCTHO-
ro oOMeHa nocie TpaBMbl, a BBIABICHHBIH y 63,7% MaJIbdMKOB
ny 61,9% nesouek nepuuut ButamuHa D, cBUieTenbCTBYET 00
aKTyaJbHOCTH CYIIECTBYIOIIEH MpoOIeMsl u TpeOyeT mpoBesie-
HUS JaJIbHEHIINX yITyOJICHHBIX UCCIIEA0BAHMM, TOCBSIICHHBIX
U3yueHUIO (AaKTOPOB PHCKA, MPUBOSMIMX K OCTCONCHUH H
0CTEOIOpPO3Y Y IeTeH C LebI0 NPOMHUIAKTUKY HU3KOIHEPIeTH-
YECKHUX MEPETIOMOB.
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SUMMARY

MINERAL DENSITY OF BONE TISSUE AND METABOL-
IC INDICATORS IN CHILDREN WITH FRACTURES OF
LONG BONES

Umarov F., Matanov Z.

SO «Republican Specialized Scientific and Practical Medical
Center of Traumatology and Orthopedics» of the Ministry of
Health of the Republic of Uzbekistan, Tashkent city, The Repub-
lic of Uzbekistan

Objective - determine baseline bone mineral density in chil-
dren and adolescents with low-energy fractures of long bones,
assess vitamin D status.

The data of densitometric and laboratory methods of inves-
tigation of 174 sick children with fractures of long bones at
the age from 6 to 18 years were studied. Of these, there were
132 boys (75,9%), and 42 girls (24,1%). Bone mineral density
(BMD) was assessed by the method of dual-energy X-ray ab-
sorptiometry on a DMS STRATOS bone densitometer (France)
using the Eurasian regulatory database.

Of 174 children with low-energy fractures of long bones, 97
patients were diagnosed with osteopenia, 19 - osteoporosis, and
the remaining 58 patients had BMD values that corresponded to
normal values. Low calcium levels in 46.2% of boys and 40.5%
of girls, along with increased alkaline phosphatase activity in
90.2% of boys and 95.2% of gitls, testified to impaired bone
formation processes. When analyzing the content of vitamin D
in the blood, 27.2% of boys and 28.6% of girls were found to be
deficient, 63.7% of boys and 61.9% of girls were deficient, 3.8%
of boys were severely deficient in vitamin D. At the same time,
5.3% of boys and 9.5% of girls had normal vitamin D values.

Low bone mineral density, the presence of hypovitaminosis
D in children and adolescents with low-energy fractures, given
the importance of these indicators for fracture healing, require
correction of the identified disorders: the choice of more sparing
treatment methods, the appointment of adequate drug therapy,
dynamic monitoring of the effectiveness of the prescribed ther-
apy, and in children with a confirmed diagnosis of osteoporosis
- studies of bone mineral density in dynamics.

Keywords: children, bone mineral density, low energy long
bone fractures, vitamin D deficiency, osteoporosis.

PE3IOME

MUHEPAJIBHASI INIOTHOCTh KOCTHOM TKAHU U
METABOJIMYECKHUE IIOKA3ATEJIM ¥V JIETEM C IIE-
PEJIOMAMMH JUIMHHBIX KOCTEMR

Ymapos ®.X., Maranos 3.M.

'V “Pecnybauxkanckuil cneyuanu3upos8anuvlil HayuHO-NpaKmu-
yecKull MeOUYUHCKUL YeHmp mpasmamonoz2uy u opmoneouu”
Munucmepcmea 30pasooxpanenuss Pecnyonuku Y30exucman,
Tawxenm, Pecnybnuka Y36exucman

Lenb uccnenoBanus - ONPeAETUTb y A€TeH U MOJPOCTKOB C
HHU3KOYHEPTeTHUECKUMH TIePEIOMAMH JUTMHHBIX KOCTEH MCXOJI-
HBIE TTOKA3aTeNT MHUHEPAIbHOW IUIOTHOCTH KOCTH M OLEHHTH
craryc ButamuHa D.
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W3ydeHbl JaHHbIE IEHCUTOMETPUYECKHUX M J1abOpaTOPHBIX
nokasaresneil y 174 GonbHBIX JeTell ¢ HU3KOIHEePreTHYSCKUMHU
nepesioMaMy JAJIMHHBIX KOCTeH B Bo3pacte oT 6 no 18 sner. U3
HUX MaJpuuKoB 06110 132 (75,9%), nesouek — 42 (24,1%). Mu-
HepaJIbHYI0 IUIOTHOCTh KocTHOM Tkanu (MIIKT) ounenuBamu
METOJIOM JIBYX?HEPIeTH4eCKOH PEeHTIeHOBCKOH abcopOuuoMeT-
puu Ha KocTHOM zeHcutomerpe DMS STRATOS (®panuus) ¢
IPUMEHEHHEM €BPa3HiCKON HOPMATUBHON 0a3bl JAHHBIX.

W3 174 neteit ¢ HU3KOAHEPreTUIECKUMHU TIEPEIOMaMU JUTMHHBIX
KocTel y 97 BbIsBIICHA OCTEOIEHUs, Y 19 — ocTeornopos, y ocTaib-
HbIX 58 OonbHbIX nokazaresn MITKT 6bun B Hopme. Huskuii ypo-
BeHb Kajblus y 46,2% mansaukos 1y 40,5% neBouek, B codyeTa-
HHH C MTOBBIIICHHOM aKTUBHOCTBIO I1e/I04HO#M (octarassr y 90,2%
MaJIBIUKOB U 95,2% neBodeK, CBUICTENBCTBYIOT O HapyLICHUH

npoueccoB KocreodpazoBanus. [lpu aHanmse conep)kaHus BUTA-
MuHa D B cbIBOpoTKe KpoBH y 27,2% MaisuukoB Uy 28,6% neBo-
YeK BBIABIICHA HEIOCTATOYHOCTh, Y 63,7% ManbsunkoB 1y 61,9%
JeBoYeK - ehuimT, y 3,8% MaJIBUMKOB - BHIPKCHHBIH JeDUIUT
ButamuHa D. V 5,3% mansunkoB 1y 9,5% neBouek mokasaresb
BuTamMuHa D ObLT B HOpME.

Huskas MIIKT, nannuue runosuramunosa D y nereit u nox-
POCTKOB C HU3KOOHEPTeTUUECKUMHU IePeIOMaMH, YIUTHIBAsI 3HA-
YUMOCTb ITHUX ITOKa3aTeliel sl CpaleHus epeioMa, TpeOyroT
KOPPEKIIMH BBISBICHHBIX HAPYyLICHHUI: BEIOOpa Oosiee Mmaasmnx
METOJIOB JICUEHHSI, HA3HAUEHUS aJICKBATHON MEIMKaMEHTO3HOMN
Tepanuy, JAHAMHYECKOr0 HaOIMIoACHUs 32 3(P(PEKTUBHOCTHIO
HAa3HAUCHHOM Tepamnuu, a y JeTel ¢ NOATBEPKICHHBIM JHArHO-
30M ocreonopo3sa — uccieaoanre MIIKT B nunamuke.
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THE EFFECT OF ENTERAL LACTOFERRIN SUPPLEMENTATION IN PREVENTION
OF MORBIDITY ASSOCIATED WITH IMMATURE DIGESTIVE TRACT
IN PREMATURE INFANTS: PROSPECTIVE COHORT STUDY

Dobryk D., Dobryk O., Dobryanskyy D.

Danylo Halytsky Lviv National Medical University, Department of Pediatrics Ne2, Ukraine

Prevention of necrotizing enterocolitis (NEC), late infectious
complications, including late-onset sepsis, and other diseases as-
sociated with disorders of postnatal adaptation of the immature
digestive tract, is one of the most pressing problems of neonatol-
ogy of the 21% century. These morbidities are especially danger-
ous for premature babies with very low birth weight (<1500 g) at
birth. The incidence of NEC in this population of infants reaches
8-10% [1] with a mortality rate of 30-50% [2]. Neonatal sepsis
is diagnosed in 20-36% [3, 4] of premature babies, leading to
death in 20% of children who became ill [5]. In addition to high
mortality, these diseases significantly increase the risk of other
serious complications of preterm birth, such as bronchopulmo-
nary dysplasia (BPD), intraventricular hemorrhage (IVH), reti-
nopathy of prematurity (ROP), etc. [6].

Although the pathogenesis of NEC remains incompletely
understood, it is known that the occurrence of this disease is
associated with immaturity of the digestive tract (insufficient
local immunity, increased permeability, reduced motility, and
excessive inflammatory response), enteral nutrition, insufficient
intestinal blood supply, as well as abruption of the physiologi-
cal formation of intestinal microbiota [7,8]. Besides NEC, these
factors may play a role in the pathogenesis of other diseases, pri-
marily sepsis, due to the entry of microorganisms into the blood-
stream through the affected intestinal mucosa [9]. It should also
be noted that one of the leading mechanisms of severe neonatal
diseases, including NEC, ROP, BPD, and CNS lesions (IVH and
periventricular leukomalacia (PVL)) in premature infants, is
oxidative stress [10,11].

An important prevention strategy for these diseases is consid-
ered to be immune nutrition, one of the components of which
may be lactoferrin (LF) supplementation [12]. LF is a polyfunc-
tional iron-binding glycoprotein that in the largest amounts is
present in breast milk and plays a key role in innate immunity.
The ability of LF to bind iron molecules prevents the growth and
reproduction of numerous pathogens, which causes a wide range
of bactericidal, antiviral, and antifungal activities of this bio-
logically active glycoprotein [13]. Since ferric iron promotes the
formation of active oxygen molecules [10,14], LF potentially
reduces the effects of oxidative stress, which may be an impor-
tant mechanism for preventing major complications associated
with preterm birth, including neuroprotection [10]. The immu-
nomodulatory properties of LF are determined by its ability to
bind to pathogen-associated molecular patterns (PAMPs), in
particular lipopolysaccharides (LPS) of gram-negative bacteria
[15]. The formation of such bonds blocks the binding of LPS to
Toll-like receptors 4 (TLR4) and L-selectin, thereby preventing
the occurrence of the excessive inflammatory response [16]. LF
is also able to stimulate the processes of proliferation and differ-
entiation of the epithelium of the small intestine, which in turn
affects its mass and length, as well as the production of digestive
enzymes in it [17, 18]. The described properties allow consider-
ing LF as a potential modulator of postnatal adaptation of the
digestive tract in premature infants and, as a means for the pre-
vention and treatment of diseases associated with its disorders.

The results of the first randomized clinical trials of LF per-
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formed by Manzoni et al. indicated a significant reduction in the
incidence of late-onset sepsis (LOS) and NEC in preterm infants
[19,20]. At the same time, the power of these studies was insuffi-
cient to detect a statistically significant decrease in the frequency
of NEC [19,20]. The results of 6 randomized trials involving
about 1,000 preterm very low birth weight infants, summarized
in the Cochrane systematic review in 2017, showed a reduction
of the incidence of LOS and NEC in the infants, who received
LF, however, without significant impact on overall mortality
[21]. These findings substantiated the need for new large-scale
multicenter randomized trials. The ELFIN study [22], which in-
volved 2,203 preterm VLBWI, found no significant reduction
in the incidence of late-onset infections in infants who received
LF. Similarly, the results of the LIFT study [23], which involved
1,542 infants from the same population, showed no significant
differences in the NEC stage II-III and LOS occurrence, as well
as in overall mortality and morbidity. However, the results of the
Cochrane systematic review and meta-analysis published in 2020
[24], as well as the findings of a special sequential meta-analysis
performed by Yao Gao et al. [25], indicated a possible reduction in
the incidence of LOS in preterm infants who received LF prophy-
lactically, but no effect on the incidence of clinically apparent NEC
and overall mortality. This gave rise to a new wave of discussions
about the effectiveness of LF in premature infants.

This study was aimed to evaluate the effect of prophylactic
enteral administration of bovine LF on the incidence of severe
neonatal diseases and the overall mortality of premature infants
with gestational age (GA) < 32 weeks.

Material and methods. A prospective cohort study includ-
ed 126 preterm infants with a gestational age of < 32 weeks,
a birth weight of < 1,500 g, who were admitted to specialized
neonatal units of the Lviv Regional Clinical Hospital within 72
hours of age. An additional inclusion criterion was a tolerance
of minimal enteral feeds (MEF). Exclusion criteria: the presence
of significant congenital malformations, the need for total par-
enteral nutrition, the presence of complications and conditions
at the time of involvement in the study, which significantly re-
duce the chances of survival (e.g., IVH grade 3-4), and the lack
of informed parental consent. The study was approved by the
Ethics Commission of Danylo Halytsky Lviv National Medical
University. Appropriate written informed consent was obtained
from all parents whose children were involved in the study.

Atotal of 126 preterm infants were enrolled in the study. 9 pa-
tients (2 in the lactoferrin group and 7 in the control group) died
at <7 days of age and were excluded from the final analysis. The
final cohort included 117 preterm infants, 27 of whom were ran-
domized to receive LF (lactoferrin group), and 90 infants were
included in the control group. The randomization phase of the
study was completed prematurely due to the sudden cessation
of lactoferrin supplies to Ukraine. After that, all hospitalized pa-
tients who met the inclusion criteria were consistently included
in the control group. 4 patients (1 from the lactoferrin group, 3
from the comparison group) were transferred to another institu-
tion for surgical treatment, 3 of them (1 from the LF group, 2
from the control group) — due to confirmed NEC.
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Table 1. Definition and diagnostic criteria of LOS (European Medicines Agency consensus criteria and the predictive model) [29]

Late-onset sepsis (LOS) — diagnosed after 72 hours of life for the first 3 months (89 days). Caused mainly by hospital pathogens.

e Diagnostic criteria for late-onset sepsis:
e Increased incidence of apnea and/or bradycardia
e Unstable body temperature

e Feeding intolerance and/or bloating.
e Decreased urine output <1 ml/kg/h.

e Increased serum C-reactive protein (CRP) > 15 mg/1.
e Lcukocyte index > 0,2.

e Metabolic acidosis (BE > -10 mmol/l).
And/or positive blood culture obtained after 72 hours of life.

e Need to increase the % of oxygen in the inhaled mixture or use respiratory support

e Signs of decreased peripheral perfusion (symptom of “white spot” longer than 3 s, marble pattern of the skin)
¢ Hypotension (with the clinical need to prescribe additional fluid or inotropes)
o Signs of tactile hyperesthesia, lethargy or muscular hypotension

e White blood cells <4 or > 20 x10°1 or thrombocytopenia < 100 x10%/1.

e Decreased glucose tolerance (glucose level <2.2 or >10 mmol/l)

Randomization was performed using a computer-generated
sequence of random numbers. LF was administered in the first
72 hours of life after inclusion in the study at a dose of 100 mg
once daily enterally (with breast milk or formula) until reach-
ing postmenstrual age (PMA) 36 weeks or discharge (at least 4
weeks). A suspension of bovine LF “Lactoferyl” produced by
LLC “EcoKids” was used, 1 drop of which contained 10 mg
of LF. Infants in the control group received standard treatment.

The primary study outcome was the occurrence of LOS. The
secondary outcomes were the incidence of necrotizing entero-
colitis (NEC), retinopathy of prematurity (ROP), severe brain
injury, bronchopulmonary dysplasia (BPD), and overall mortal-

ity. Age of achieving full enteral feeds, duration of antibacterial
therapy, length of stay in NICU, and the total duration of hos-
pitalization were compared between the groups as well. NEC
was diagnosed according to Bell criteria, modified by Kleigman
[26]. LOS was diagnosed based on the prognostic model of the
European Medicines Agency (Table 1). The diagnosis of BPD
was made according to the criteria of the National Institute of
Child Health and Human Development [27]. All infants in-
volved in the study underwent brain ultrasound screening. The
severity of IVH was classified based on the criteria, proposed
by Papile et al. [28]. All patients were also screened by a pedi-
atric ophthalmologist. Standard protocols of respiratory support,

Table 2. Demographic and baseline clinical characteristics

LF group (n=27) Control group (n=90) P

Birth weight, g (860}0(19153’80,0)' (870,(1)5(3)00,0) 0.80
Gestational age, weeks 28,5 (27,0-31,0) 29,0 (27,0-30,0) 0,72
Gestational age < 28 weeks 9 (33,3)* 26 (38,9) 0,66
Males 13 (48,1) 52 (57,8) 0,37
Multiple pregnancy 9 (33.3) 20 (22,2) 0,24
Mother's age, years 29 (22-36) 30 (27-35) 0,47
Antibacterial treatment during pregnancy 2(7.4) 18 (20) 0,12
Any antenatal steroids during pregnancy 17 (62,9) 67 (74,4) 0,25
Full course of antenatal steroids during pregnancy 16 (59,2) 55(61,1) 0,66
C-section 14 (52) 50 (55,5) 0,73
Intubation after birth 17 (62,9) 52 (59,7) 0,63
APGAR score <7 at 5 min 18 (66,6) 68 (75,5) 0,39
APGAR score <4 at 5 min 0(0) 2(2,3) 0,79

Age of admission, hours 6 (2-10) 23 (5-44) < 0,005
Surfactant 16 (59,3) 65 (72,2) 0,39
Intubation and mechanical ventilation required 14 (51,9) 43 (47,8) 0,71
Secondary intubation required 7(25.9) 15 (16,7) 0,28
Umbilical vein catheter 6(22,2) 3(3,3) 0,001
Any postnatal steroids 3(11,1) 6 (6,8) 0,47
Blood transfusions 14 (51,9) 46 (51,1) 0,95

notes. 1 — here and below data is presented as the median, in parentheses - the upper and lower quartiles; 2 — here and further the
number of cases is indicated, in parentheses — the percentage of the total count
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ensuring stable hemodynamics, parenteral and enteral nutrition,
prescribing antibiotics and antifungal medications, correction of
anemia, metabolic disorders, etc. were used in the NICU. All
children were being continuously monitored for vital signs.

Statistical analysis of the obtained data was carried out with
the application of standard descriptive and comparative meth-
ods using the y*> and Mann-Whitney criteria, as well as Kaplan-
Meyer survival analysis. Nonparametric data are presented as
medians (lower and upper quartiles) unless otherwise indicated.
All results were considered significant if p <0.05.

Results and disdussion. The groups did not differ signifi-
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cantly in demographics and the frequency of perinatal risk fac-
tors, but infants from the LF group were admitted to the units
significantly earlier (Table 2). Also, an umbilical vein catheter
was used in this group more often (Table 2). MEF were intro-
duced on the first day of life, but somewhat sooner in the lac-
toferrin group. At the same time, the duration of MEX did not
differ between the groups. The proportion of infants fed with
both formula and breast milk was not significantly different in
the groups, although breastmilk was introduced sooner in the
lactoferrin group. The numbers of feeding intolerance episodes
were similar in both groups (Table 3).

Table 3. Enteral nutrition

LF group (n=27) Control group (n=90) P
Age of MEF introduction, hours 7 (6,0-11,0)" 10,0 (6,0-16,0) 0,02
Duration of MEF, days 3,0 (2,0-5,0) 3,0 (2,0-5,0) 0,75
Infants fed only with formula 17 (63)? 48 (53,3) 0,55
Infants fed with formula and breast milk 10 (37) 42 (46,7) 0,55
Age of breast milk introduction, days 14,0 (12,0-23,0)! 22,5 (16,0-30,0) 0,15
Episodes of feeding intolerance 1,0 (0-2,0) 1,0 (1,0-3,0) 0,44

notes. 1 — here and below the data is presented as the median, in parentheses - the upper and lower quartiles; 2 — here and further

the number of cases is indicated, in parentheses — the percentage of the total count; MEF — minimal enteral feeds

Table 4. Main neonatal morbidity

LF group (n=27) Control group (n=90) P
LOS
All infants 8(29,6)! 28 (22,2) 0,85
<28 weeks 3(30,8) 14 (48,8) 0,29
>28 weeks 5(27.,8) 14 (22,2) 0,62
NEC Bell's stage 11+
All infants 4 (14,8) 5(5,6) 0,11
<28 weeks 2(22,2) 3(12) 0,43
>28 weeks 2 (11,1) 2(3,1) 0,17
Overall mortality
All infants 5(18,5) 6 (6,7) 0,06
<28 weeks 3(30,8) 5(14,6) 0,39
>28 weeks 2 (11,1) 1(1,6) 0,06
Severe ROP treated surgically
All infants 3(11L,1) 7(7.,8) 0,59
<28 weeks 2(22,2) 5(19,2) 0,84
>28 weeks 1(5,6) 2(3.1) 0,63
IVH grade 3-4
All infants 5(18.5) 8(9,1) 0,17
<28 weeks 3(33.3) 5(19,2) 0,39
>28 weeks 2 (11,1) 3(4.8) 0,33
PVL
All infants 3(11,1) 2(2,3) 0,05
<28 weeks 2(22,2) 1(4,0) 0,10
>28 weeks 1(5,6) 1(1,6) 0,35
All BPD
All infants 4 (14,8) 23 (25,6) 0,25
<28 weeks 3(33.3) 15 (57,7) 0,20
>28 weeks 1(5,6) 8(12,5) 0,41
Medium and severe BPD
All infants 13,7 6 (6,6) 0,57
<28 weeks 1(11,1) 3(11,6) 0,97
>28 weeks 3(4,7) 0,35

notes. 1 — here and further the number of cases is indicated, in parentheses — the percentage of the total count
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Table 5. Secondary outcomes

LF group Control group
(n=27) (n=90) P
Achievement of full enteral feeds, days®

All infants 14 (10-17) ! 19 (13-32) 0,007

<28 weeks 16,5 (15,0-18,0) 34 (19,0-43,0) 0,02

>28 weeks 13 (8-17) 18 (12-27) 0,03
Duration of AB treatment, days®

All infants 23,5 (18-32) 31,5 (22,5-36,5) 0,16

<28 weeks 35 (29-40) 52 (38-70) 0,13

>28 weeks 28 (18-34) 32 (23-38) 0,22

Duration of NICU stay, days®

All infants 9 (5-25) 12 (7-32) 0,35

<28 weeks 28 (16-38) 45 (29-62) 0,21

>28 weeks 8 (3-11) 10 (6-15) 0,41
Duration of hospitalization, days®

All infants 61 (48-72) 69 (50-89) 0,22

<28 weeks 74 (68-89) 98 (83-109) 0,048

>28 weeks 57 (45-66) 61,5 (47-74) 0,33

notes: 1 — here and below data is presented as the median, in parentheses - the upper and lower quartiles;
a — the data is shown for infants who survived and were discharged from the institution

Prophylactic LF supplementation did not reduce the incidence
of LOS and major morbidities classified as secondary outcomes,
as well as overall mortality. However, the frequency of PVL
was higher in the lactoferrin group (p=0.05). The analysis in
the subgroups also showed that the incidence did not decrease
with the prophylactic use of LF, regardless of gestational age
(Table 3). A comparative analysis of survival by Kaplan-
Meyer showed earlier deaths in the lactoferrin group com-
pared to the control group (Fig. 1). The LF supplementation
was associated with a significantly faster achievement of full
enteral feeds and a shorter duration of antibacterial therapy,
as well as the total length of hospital stay (p>0.05) and the
length of stay in NICU (p>0.05). Subgroup analysis showed
a significantly faster achievement of full enteral feeds in the
lactoferrin group regardless of gestational age. Also, a shorter
length of stay in NICU, general hospitalization, and use of
antibacterial therapy was observed among extremely prema-
ture infants in the lactoferrin group (Table 5).

. Group

= []Lactoferrin
_[|control

~+ Discharged

| -+ Discharged

Cumulative survival

T T T T T T T T T T T
000 2000 4000 6000 80,00 10000 12000 140,00 18000 180,00 20000

Length of stay. days

Fig. Kaplan-Meyer comparative analysis of survival in groups
(F-Cox test p = 0.049)

The results of the study did not show a reduction in the mor-
bidity associated with gastrointestinal immaturity and overall
mortality in infants who received supplemental LF. However, a
lower incidence of LOS was observed in infants <28 weeks of
GA in the lactoferrin group, but the difference from the control
group was not significant. The data obtained coincide with the

© GMN

results of LIFT and ELFIN [30,31] and differ from the results of
the study by Manzoni et al. [19,20], the first study by Ochoa et
al., conducted in Peru [32], and the study by Sherman et al. [33],
which showed a significant reduction in the incidence of LOS
and NEC in infants receiving LF. It should be noted that Ochoa
et al. performed the second clinical study of the effectiveness of
prophylactic LF published in 2020, which did not reveal a de-
crease in the incidence of LOS among infants receiving LF [34].

The positive effect of enteral LF on the faster achievement
of full enteral nutrition was associated with a reduction in the
total duration of hospitalization only in the subgroup of infants
with GA <28 weeks. A similar trend was observed in the study
by Sherman et al. [33], in which the authors found a shorter pe-
riod to achieve full enteral feeding in infants fed with formula
supplemented with LF. Infants who received LF in a study by
Ochoa et al. [34], required a shorter duration of parenteral nutri-
tion and fewer days of NPO.

Higher mortality rates, the incidence of NEC and PVL in
the lactoferrin group were associated with a cluster of NEC
cases in infants who were sequentially recruited into this
group during several days according to a randomization plan.
The rapid course of the disease led to severe CNS damage and
death, which could affect the differences between the groups,
especially given the small number of patients in the lactofer-
rin group. We reviewed the incidence of NEC in infants <
32 weeks of gestation admitted to our units in the calendar
years of 2018-2020, finding the rates were not significantly
different over these longer sample periods. Also taking into
account the fact that in previous randomized studies, includ-
ing the last 2, which involved 3745 patients [22,23], no such
associations were found, this effect in our study can be consid-
ered as a random one.

Our study has certain shortcomings, the main of which was
the unexpected change in its design and loss of power due to
the unavailability of the study medication, which suddenly
arose at the onset of the SARS-CoV-2 pandemic. According-
ly, the number of infants in the lactoferrin group was much
smaller than in the control group. Also, to provide a power of
80% of the effect of reducing the incidence of LOS by 20%,
the required sample should be 620 patients, 310 in each group.
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A feature and strength of this study was its implementation in
a country with a lower middle income. The prevention of late
infections is especially important in such settings, and prophy-
lactic LF supplementation is considered to be an affordable and
effective mean of implementing the preventive strategy. In par-
ticular, a decrease in the incidence of LOS in infants receiving
LF was observed in studies conducted in India and Peru [32,35].

It is possible, that the clinical effectiveness of enteral LF sup-
plementation may vary from the type of enteral nutrition of pre-
term infants, the breastfeeding. In the LIFT study, which showed
no effect of LF in reducing the incidence of NEC and LOS, as
well as overall mortality, 94% of infants were fed exclusively
with breast milk. Unfortunately, the relevant data are not de-
scribed for the ELFIN study. In contrast, in a study by Manzoni
et al., less than 30% of infants were fed exclusively with breast
milk, and it did find the reduction of the incidence of NEC
and overall mortality among infants receiving LF [20]. Sub-
sequently, Manzoni et al. found that LF was more effective in
formula-fed infants than in infants receiving breast milk [36],
which was also confirmed by studies of Sherman and Ochoa
[33,34]. Given the early transfer from the obstetric hospitals,
we began to feed our patients with formula with a gradual
transition to partial or complete feeding with breast milk, as
soon as it became possible. At the same time, the vast major-
ity of infants in both groups were fed with formula, which
does not explain the lack of effectiveness of LF due to the
effects of breastmilk feeding.

One of the possible future directions of the clinical LF inves-
tigation is to study the feasibility and effectiveness of its sup-
plementation to infants who do not receive maternal or donor
milk, as well as in the settings of low-income countries with
higher infectious morbidity. Also, the study of the effect of LF
supplementation on the formation of the microbiota of the diges-
tive tract in premature infants remains relevant. Thus, Sherman
and co-authors found that the use of Tal-lactoferrin reduced the
abundance of Enterobacter and Klebsiella bacteria but increased
the abundance of Citrobacter [37].

Conclusions. Enteral supplementation with LF at a dose of
100 mg/day did not reduce the incidence of LOS, NEC, ROP,
severe CNS lesions, and overall mortality in preterm very low
birth weight infants enrolled in our study. However, patients
who received LF supplementation were more likely to achieve
full enteral nutrition faster, and the most immature of them (with
GA of <28 weeks) were more likely to be discharged from the
hospital faster. Enteral supplementation with LF was also asso-
ciated with a shorter duration of antibacterial therapy and length
of stay in NICU.
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SUMMARY

THE EFFECT OF ENTERAL LACTOFERRIN SUP-
PLEMENTATION IN PREVENTION OF MORBID-
ITY ASSOCIATED WITH IMMATURE DIGESTIVE
TRACT IN PREMATURE INFANTS: PROSPECTIVE
COHORT STUDY

Dobryk D., Dobryk O., Dobryanskyy D.

Danylo Halytsky Lviv National Medical University, Department
of pediatrics Ne2, Ukraine

Premature infants are at high risk for diseases associated with
impaired adaptation of the immature digestive tract, such as nec-
rotizing enterocolitis (NEC) or late-onset sepsis (LOS), as well
as severe neonatal morbidities associated with these diseases.
This study was aimed to evaluate the effectiveness of prophylac-
tic enteral use of bovine lactoferrin for the prevention of severe
neonatal diseases in premature infants.
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The prospective cohort study included 117 premature in-
fants with gestational age (GA) of <32 weeks, a birth weight
0f'<1,500 g, and an age of <72 hours. 27 infants who were re-
ceiving enteral feeds were randomized to receive lactoferrin
at a dose of 100 mg/day until postmenstrual age (PMA) of 36
weeks or discharge (at least 4 weeks). 90 infants formed the
control group and received standard treatment. The primary
outcome was the incidence of LOS, the secondary outcomes
were the incidence of necrotizing enterocolitis (NEC), reti-
nopathy of prematurity (ROP), severe brain damage, bron-
chopulmonary dysplasia (BPD), overall mortality, as well as
the age of achieving full enteral feeds, duration of antibacte-
rial therapy, length of stay in NICU and the total length of
hospital stay.

Enteral lactoferrin supplementation did not reduce the inci-
dence of LOS (29.6% in the lactoferrin group against 22.7% in
the control group; p=0.85), NEC (5.6% vs. 1.8%, respectively;
p=0.11) and overall mortality (18.5% vs. 9.1%, respectively;
p=0.06), as well as the incidence of severe intraventricular hem-
orrhages (18.5% vs. 9.8%, respectively; p=0.17), PVL (11.1%
vs. 2.2%, respectively; p=0.17) and BPD (14.8% vs. 25.6%, re-
spectively; p = 0.25). Infants receiving lactoferrin were achiev-
ing full enteral feeds significantly faster compared to the con-
trol group (14 (10-17) days vs. 19 (13-32) days, respectively;
p=0.007). The total length of hospital stay of infants with GA
<28 weeks in the lactoferrin group was significantly shorter
compared to the control group (74 (68-89) vs. 98 (83-109) days,
respectively; p=0.048).

Enteral lactoferrin supplementation at a dose of 100 mg/day
does not affect the main morbidity and mortality of prematurely
born infants with GA < 32 weeks but may facilitate significantly
faster achievement of the full enteral feeds and the reduction of
the length of hospital stay in the tiniest infants.

Keywords: bovine lactoferrin, preterm infants, late-onset
sepsis, NEC, immune nutrition.

PE3IOME

IODOEKTUBHOCTb SHTEPAJIBHOI'O ITPUMEHE-
HUsA JAKTO®EPPUHA C IEJbIO INPO®UIIAK-
TUKNU BO3HUKHOBEHUSI 3ABOJIEBAEMOCTH,
CBSI3BAHHOM C HE3PEJOCTHIO IHUIIEBAPHU-
TEJBHOI'O TPAKTA Y HEJOHOWLIEHHBIX JE-
TEW: MPOCINEKTUBHOE KOTOPTHOE UCCJIE]IO-
BAHUE

Hoopuxk J1.C., loopsinckmii /L.A., loopuk O.A.

Jb606CKULl HAYUOHANBHBIU MEOUYUHCKULL YHUBEPCUMEN UM.
/. I'anuykoeo, kagheopa neduampuu Ne2, Yrpauna

IpesxaeBpeMEHHO POXICHHbBIC MJIAICHIIBI UMEIOT BBICOKHIl
PHCK BO3HMKHOBEHUsI 3a00JI€BaHUi, CBI3aHHBIX C HaPYIICHHs-
MM aJIalTallii HEe3PEeoro MUIIEeBapUTEIbHOIO TPakTa (HEKpo-
TH3UpYIOLUH dHTepokouT - HOK win no3auuii HeoHarabHbIN
cericuc - [THC), a Taioke Tskenol HEOHATAIbHON MaTOJIOTUH,
CBSI3aHHOM C 3TUMHU 3a00JICBAHUSIMH.

Ienbro uccneoBanus siBUIACH OLEHKA 3()(EKTHBHOCTH IIPO-
(DUITAKTHYECKOTO DHTEPAJIBHOIO MPUMEHEHHS! OBIYBErO JIAKTO-
(dbepprHa B MpO(UITAKTHKE TSHKENBIX 3a00JICBaHMI HEOHATANb-
HOTO IIePUOJIa y IPESKACBPEMEHHO POXKICHHBIX MIIA/ICHIICB.

B mpoCrneKTHBHOM KOTOPTHOM HCCIIEIOBAHUH TPUHUMAIIH
yuactue 117 npexaeBpeMeHHO pOAMBLIMXCS AETEH CO CPOKOM

100

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

recraiuu (CI') <32 nenenu, Maccoii Tena npu poxkaeHuu <1500 r
U B Bo3zpacTe <72 yaca. 27 MiIafieHI[aM, KOTOPbIX KOPMUJIM 3H-
TepalbHO, PAaHIOMU3UPOBAHHO Ha3HAYAIIH JIAKTO(GEPPHH B 03¢
100 Mr/cytT 10 MOMEHTa JOCTHIKCHHUs MOCTMEHCTPYaJIbHOIO
Bo3pacra (IIMB) 36 Hex. v BBIMKMCKU U3 cTAalMOHapa (HE Me-
Hee 4 Hell.). 90 milafieHIeB, 0IyYaBIIke CTaHJapTHOE JICUCHHUE,
COCTAaBWIIM KOHTPOJIBbHYIO Tpymmy. OCHOBHBIM KpUTEpUeM (-
¢dexruBHOCTH ObLTA YacToTa Bo3HHKHOBeHUs [THC, BropuuHbI-
MU KPUTEPUSAMHU SBISUINCH YacToTa pazButusa HOK, perunona-
THU HEAOHOUICHHBIX, TAMXKEIJIOr0 IMOPaXXCHUA MO3ra 1o JaHHbIM
HelpocoHorpaduu, 4acToTa U TSHKECTh OPOHXOJICTOYHOU IHC-
razuu (BJIJ]) B mocTMeHCTpyanbHOM BO3pacTe, CMEPTHOCTb, a
TaKOKe BO3PACT K MOMEHTY JOCTIIKEHHS OJIHOTO 00beMa dHTe-
pajJbHOTrO IMUTAaHUA, HPOAOJIKUTEIBHOCTh aHTH6aKTepI/IaﬂbHOﬁ
TCparunu, l'lpe6]>IBaHI/Iﬂ B OTACJICHUH HHTeHCHBHOﬁ TEparu u
o01I1ast TOCHHUTATH3ALHS.

DHTepanbHOoe NpUMeHeHHe JakTopeppuHa B go3e 100 mr/cyt
HE BJIMSIET Ha OCHOBHYIO 3200JICBAEMOCTh M CMEPTHOCTB Ipe-
JKIACBPEMEHHO poxieHHbIX MianeHueB ¢ CI'<32 wen., ogHako
COIPOBOXKIACTCSI JIOCTOBEPHO 00J€e CKOPBIM JOCTHKECHHEM
HOJIHOTO 00BEeMa SHTEPAIBLHOTO MUTAHUS M COKPAIICHUEM IIPO-
JOJDKUTEIBHOCTH 00111l rocIiTann3anny y MiiaIeHIIeB.
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BOJIE3Hb 'MPIIITPYHI'A Y IOAPOCTKOB

Topbariok O.M., boanap O.B., "Momortos A.A., *Kypuio I.B.

'Hayuonanvnuiii ynueepcumem 3opasooxpanenus Yepaunot um. ILJI. lynuka, Kues;
2ByKoGUHCKUTL 20CYOapCMEEeHHbLI MeOUYUHCKULL YHusepcumem, Yepnosybl;
3SKHII «I'opoockas demckas KiuHuueckas 6onvruya 2. Jlbeosay, Yrpauna

Hapymenne nedexarmu y netei siBiseTcs: OHON U3 aKTyalb-
HBIX IPOOJIEM HEANATPUH U JIETCKOW XUPYPruu. 3aiepikka cTyia
MOXKET HaOJIIOAThCs KaK MPH (PYHKIIMOHAIBHBIX PacCTPOHCTBAX
JKEJIYIOYHO-KHUILIEUHOTI'0 TPAKTa, COMATHUECKOM MaTOJIOrUHU, TaK
U IpU BPOKAEHHBIX AHOMAJIMSIX PAa3BUTHs TOJCTON KHUILKH.
Bonesup I'mpumpynra (BI') — BpoxkJeHHast aTOIOTHI, XapakK-
TEPU3YETCsl OTCYTCTBUEM TaHIVIMEB B MEXMBILIICYHBIX M HOA-
CJIM3UCTBIX HEPBHBIX CILICTCHUSIX (QraHININO3) TOJICTOH KUILKH,
YTO NMPUBOIUT K OOCTpyKIMH KumiedHuka [13,15]. Aranmmos
- XOJMHAPrUYecKas TUIEPUHHEpBALHs, 1eGUIUT obecrnedeH s
HEPBOB HUTPUA-OKCUJl CHUHTETA30i, HapyIIEHUs MHTEPCTULIU-
albHBIX KIETOK Kaxais, KoTopble UIparoT 3HaYUMYIO POJb B
peryisuuy MOTOPUKHU JKEIyA0YHO-KHIIEYHOIO TPaKTa, B COBO-
KyIHOCTH SIBJISIIOTCSI IIATOTCHETUYECKUM MEXaHH3MOM OOJIe3HH
Tlupunpynra [8,12,14].

BI' B GONBIINHCTBE CIIy4acB BBISBISICTCS B IIEPBBIE MECSILIBI
U TozBl XM3HU pebeHka. [TorToMy BOIpOCH! IaToreHesa, aua-
THOCTHKH ¥ JICUCHHUS 3a00JIeBaHMsI pa3pabOTaHbl IeinaTpamMu 1
JETCKUMU XUpypramu. ¥ B3pocCibIX U IeTel CTapllero Bo3pacra
BI" sBnsiercs peaxoit naronorueil. B nuteparype onucansl eau-
HUYHBIE CITy4au 3a00JIeBaHMs Y TIOJPOCTKOB U B3POCIIBIX MallU-
€HTOB. DTOT KJIMHUYECKUI BapUaHT BPOXKAECHHOI IaTOJIOIUy,
IIPU KOTOPOM 3aIlOpPbl MOSABJISIIOTCS B IIOJPOCTKOBOM BO3pacTe 1
IIOCTEIICHHO IIPOrPECCUPYIOT, IIPEJICTABIISIETCS KaK «JIaTeHTHbII
BapuaHT Oose3Hu ['mprmnpyHra y B3poCibiX» M Majlo H3BECTCH
neTckuM xupypram [2]. Hecmorpst Ha TO, YTO B NMOHUMaHUH
JTHONATOTeHEe3a U JISUeHHs] 00JIe3HN [ MpIIIIpyHTa JOCTUTHY ThI
3HAUUTEJbHbIE YCIIEXHU, BOIPOC AUArHOCTHKY U JICUCHUS JeTei
CTaplIero Bo3pacra ¢ 9TOH MaTonorueil no ceil AeHb OCTAaeTCs
AKTYyaJIbHBIM.

Tepmun “adult Hirschsprung’s disease» 00bIYHO npHMeEHSET-
cs B citydasix BI' y manuenToB crapuie 10 ner [4]. [Ipyrue aBro-
pal [7] MCIIONB3YIOT ATOT TEPMUH IPUMEHUTEIBHO K ALlUEHTaM
crapuie 18 ner. Ilepsblii 3an0KkyMeHTUpOBaHHbIH cityuail BI™ y
B3pociioro omucan J.D. Rosin B 1950 1. y 54-neTHEero My >x4uHsI
C KOPOTKUM araHnIMOHApHBIM cerMeHToM [17].

Miyamoto M. et al. [11] npoBenu MeTaaHaNINU3 aHTIOSA3bIYU-
HOM suTeparypsl 3a S0-1eTHUI nepron u onucanyu 229 ciyuyaen
BI' y B3pocibix. Cpenu HUX Myx4uH ObUIO B 3 pasa Goublue,
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4yeM JKEHIIUH, BO3pacT BapbUpoBal B mpeaenax or 10 mo 73
neT, cpeaHuit Bozpact cocraBui 24,1 . OCHOBHBIM CHUMIITOMOM
OBUN JIMTENBHbIE 3aII0pPbl, HAYaBIIHECs eIle B ISTCKOM BO3pacTe
1 00JIM, aCCOLMUPYEMBIE C TTAIIBITMPYEMBIMY KaJIOBBIMH MaCCaMU.
Yacrora nedekaryy coctaBmiia ot 1 paza B HElemo 1o 2 pa3 B Me-
csitl. Bee manpeHTsl peryisipHO MPUMEHSUTH CIa0UTeNbHbIE Cpel-
cTBa U KIM3MBL Y 46 (20%) manueHToB HPPUTOCKOITHS BHISIBIIIA
KOPOTKHE ¥ YIBTpakopoTkue hopmsl BI.

Beimonsennsiit R. Doodnath u P. Puri [10] meTtaananus, ko-
Topblil oxBaTbiBal nepuoa ¢ 1950 mo 2009 rr., sxirouan 490
ciy4yaeB BI' y B3pociubix, u3 Hux 341 (69,5%) myxuuna, 129
(26,4%) wenumH u 20 (4,1%) manmMeHTOB, MOJ KOTOPHIX HE
o6o3naueH. Y 390 (79,6%) OOJbHBIX UMEIa MECTO PEKTaTbHAsS
JoKanM3anys araurmosa, y 60 (12,3%) — pexrocurmoniHast, y
2 (0,4%) — cybroransnas, y 2 (0,4%) — ToTanpHOE MOpaKeHHe
TOJICTON KUILIKH.

Jlannbie o Bcrpeyaemocty bI™ y B3poCIIbIX JIHI B JIUTEpaType
npezacTaBieHbl BecbMa ckyqHo. ComtacHo A.M. Amunesy [1],
pacrpoctpaneHHcTh bI' cpeau nun B Bo3pacre ot 10 1o 73 ner
coctaBisieT 5-7%, a 1o JaHHBIM JPYT'HX aBTOPOB — OOJBIINH-
cTBO marueHToB ¢ bI' 6buti Mostorke 30 J1eT, COOTHOIICHUE MY K-
YMH K JkeHIuHam — 4:1 [19-21].

MasnousyuenHocTs npobnembl BI' y monpoctkoB u nereit
CTaplIero BO3pacTa JUKTYeT HEOOXOIMMOCTh OoJiee yriryOieH-
HOT'0 M3y4YEHHsI ITOrO BOIIPOCa.

Lenb nccnenoBanus - IpOaHATM3UPOBATH KIMHUYECKHE IPO-
sIBJIEHMs1 Oonie3Hn ['MpImpyHra y aeTei crapiuiero Bo3pacra st
pa3paboTKu aJIcKBaTHOM JIeueOHON TAKTHUKH.

Marepuaa u Meroanl. B uccienosanue BKiIo4eHO 26 je-
TeH, MPOXOMUBIIMX JICYCHHE B XHUPYPIUUCCKHX OTICICHHSIX
Kuesckoit ropozckoii nerckoii 6opuuIpl Nel (n=11), O6nact-
HOHM JIeTCKOM KIMHHYecKoil OonbHuIBI I. YepHoBUBI (n=8) M
Toponckoii neTckoit KiMHIYeCcKoi 6onbHUIIbI I. JIbBOBa (n=7) ¢
6one3nbio ['MpHmpyHra, y KOTopbIx 3a00j1€BaHUE BIIEPBBIC AHa-
rHOCTUPOBaHO B Bo3pacte 10 jer u crapiue.

Cornacuao knaccudpukanun @onna OOH B obmactu Hapoao-
HacesieHus [6], obceioBaHHbIe TeTH M MOAPOCTKU OBUTH pac-
MIpeJIeJICHBI B Clieayolue Bo3pactHble rpynmnsl: 10-14 ner (pan-
HHH MOIPOCTKOBBIH Bo3pact) — 17 (65,39%) naunentoB u 15-17
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net (cpeHuit ToapoCcTKOBbIM Bo3pact) — 9 (34,61%) nmauuen-
TOoB. ManpunkoB 6bu10 19 (73,08%), neBouek — 7 (26,92%).

C uenpl0 yCTaHOBJICHHUS AMAarHo3a MPOBEJCHO PEHTIEHO-
norudeckoe obcienoBanue ToiucTol Kumku, Y3 opranos
OPIOLIHO¥ TMOJIOCTH U TOJICTOM KUIIKH, PEKTOPOMaHOCKOIIHS,
MOpP(OIOTHYecKoe HCCIIeA0BaHUE KIMHUYECKOTO OHOIICHii-
HOrO MaTepualia, UMMYHOTHCTOJIOTHYECKOE HCCIIe0BaHNE
CIM3UCTON MPSAMON KHMIIKH Ha alleTHIXOIHHAcTepasy (AXD).

Hcmonb30Banbl OOIICIPU3HAHHBIC IS JaHHBIX MEIHKO-
OHMOJIOTHYECKUX MCCIEAOBAaHHH METOJbl CTATHCTHUKHU; BBHIY
MaJIOYMCICHHOCTH BBIOOPKH U MpeoOiaaHus aHaTn3a Kade-
CTBCHHBIX, & HE KOJMYECTBCHHBIX IMPU3HAKOB IPUMEHAINCH
HENapaMeTPUUYCCKUE CTATHCTHYCCKUE MeTonbl. LludpoBbie
JIaHHBIC MPEICTABICHBI B A0COFOTHBIX BETHYHMHAX (N) U MPO-
LIEHTHOM cooTHOUEeHUH (%).

PesyabTarsl U o0cy:kaeHue. B coorBeTcTBUM ¢ aHaTO-
MHuueckol kinaccuduxanuein y 6 (23,08%) maumeHtoB gua-
HOCTHPOBAaHA HaJaHalbHas (KOPOTKas) 30HA araHminosa, y
15 (57,69%) — pexranbnas ¢popma BT, y 5 (19,23%) - pexro-
curmonuas popma BI. Knunuyeckue npossiaenus 3aboie-
BaHMUA OGyCJ’lOBJ’leHbI OTCYTCTBUEM IIEPUCTAJIBTUKHU B 30HEC 110~
PAXECHUA U UBMCHECHUSAMU B BBILICPACIIOJIOXKECHHBIX OTACIAaX
TOJICTOM KHINKH. B KIMHUYECKOW KapTHHE Mpeobiananu 3a-
nopsl, koTopele y 20 (76,92%) nauneHToB BO3HUKIN B paHHEM
JIETCKOM Bo3pacte. MeTeopusM, 0011 B )KMBOTE, HHTOKCHKALIKS,
Hajn4ne (exasoM, yBeIMUeHUE KUBOTA OOBSICHSIIOTCS 3a1epiK-
KO KaJIOBBIX Macc B KHUILEYHHMKE. Y BCEX IALMEHTOB NpHMe-
HAJIMCh KOHCEPBATHMBHBIC METObI JICHCHHSA 3ariopoB, OJHAKO
3anopbl ObUTH CTOMKMMH. OCOOCHHOCTBIO TEUCHHUS MATOJOTUH
y JeTed crapliero MOAPOCTKOBOIO BO3pacTa ObUIO HaJIMYKE
JJIATEIIbHBIX TIEPHUOI0B OTHOCHTEIIBHOM KOMIICHCAIluH (byHK—
IIMY KUILIEYHNKA U OTCYTCTBUE TUapeu. Y MOAPOCTKOB JTUTEIb-
HOCTb 3aII0pOB 3aBHCUIIA OT yXO/1a 32 PEOCHKOM U PEryJIsIpHOCTH
KOHCEpPBATHBHBIX JIedeOHbIX MeponpusThii. OOBIYHO MPU KOM-
NEHCUPOBAHHBIX COCTOAHHAX 3aI10PbI IMTPOJOIKAKOTCA 3-4 JHS,
JUTATEITLHBIC 33JICPIKKH OMOPOKHCHUHN OBIBAIOT BCE PEIKE BBUIY
TOTO, YTO POAUTEIIN IIPUMEHAIOT HGOGXOJII/IMLIG MEPBI, CAaMOCTO-
STEJBbHBIN CTYJ ObIBAaC€T PEAKO. Y HEKOTOPBIX JeTeil KoHcepBa-
THUBHOE JICUCHHE HEe OOCeCleurBaeT MOJHOE OYMIICHHE KHIIIeY-
HHKA, YaCTh KaJIOBBIX MAacc 3aJepiKMBAETCs, YTO CIOCOOCTBYET
00pa30BaHUIO KaJIOBbIX KAMHEH.

OCHOBHBIMHU KJIMHUYCCKUMH MPOSABICHUSAMU 60)’[63[—[1/[
l'upmmnpyHra y ucciaegyeMblX HOAPOCTKOB U JI€TeH SBIAINCH:
croiikue xpoHudeckue 3anopsl — 26 (100%) nanueHToOB; yBe-
nuyenue xuBora — 19 (73,08%) namueHTOB; MeTEOpU3M — 22
(84,62%); dekanomsr — 6 (23,08%) manuentor. Kiaunuue-
CKasl KapTuHa HaXOAUTCs B l'lpﬂMOf/i 3aBUCHUMOCTH OT IJIMHBI
araHNIMOHAPHOI 30HBI.

HO)IpOCTKH C XpPOHHUYECKUMH JJIUTECIIBHBIMU 3aIll0paMu I10-
CTyIaJId B CTAllMOHAP B CyOKOMIICHCHPOBAHHOM HIIN JE€KOM-
IECHCUPOBAaHHOM cocTOssHUU. CyOKOMIIEHCHPOBAaHHOE Tede-
HHe 3a00sieBaHMs 00BIYHO HAONIOATIOCh PU KOPOTKOM 30HE
BbI' - 21 (80,77%) nmanuent. CaMOCTOSATENBHBIN CTyd y 3THUX
JleTedl OTCYTCTBOBaJ 5-6 IHEH, NpUMEHEHHE CIaOUTEIbHBIX
CPEICTB M KJIN3M ObUI0 HEI(D(PEKTUBHBIM, COCTOSHHE IMallH-
E€HTOB TpeOOBaJIO MPOBEICHUS MHTCHCUBHBIX MEPONPUATUH
[0 ONOpOXHEHHIO KuiedHuka. 5 (19,23%) nmanueHToB I10-
CTYyIIWJIM B CTAllMOHAP B JACKOMIICHCUPOBAHHOM COCTOSHUU
(YHKLIMHU TOJCTOW KHMIIKH — OTCYTCTBHE CaMOCTOSTEIBHOTO
cTylla B TeueHue 7 U Oosiee JHEH, MHTOKCUKAIHS, acHMMe-
TpHA XKUBOTA 3a CUCT 3allOJIHECHHUS KUIIKH KaJIOBbIMU Macca-
MU U KaMHSIMH, BUAMMAs IepuctayibTuka (puc. 1).
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Puc. 1. Acummempus srcusoma (npu Kanioeom 3aeane) y nayu-
enmku 3., 18 nem

Jluarnoctuka BI' y nmereii crapiuero nogpocTKoBOro Bo3pacra
SIBISIETCSI CIIOYKHOM 3a71aueid, MalueHTsl TpeOyroT Ooee Tiiareib-
HOTO U TOJIHOTO 00CIIeIOBAHNSI, BKIIFOYAIOIIET0: U3YUeHHE CeMei-
HOrO aHaMHe3a, aHaMHe3a 3a0O0JIeBaHusl, HACIISACTBEHHOMN Mpe/-
PacIOIOKEHHOCTH; ONPEIENICHHe OCOOCHHOCTEH KIMHUYECKOM
KapTUHBI ¥ TCUCHHUSI 3200JICBaHMS ¢ HCKITFOUYCHHEM COMATHYCCKOM,
TIICUXO-HEBPOJIOTMYECKOH M SHIOKPUHHOM IaTOJOTHH; OLIEHKY
xapakTepa U I()HEKTUBHOCTH KOHCEPBATHUBHBIX MEPOIPUSITHIL;
naboparopHoe 00ceI0BaHke, PEKTOPOMAHOCKOITHIO, UPPHUIOCKO-
THIO, KOJIOHOCKOITHIO, MOJTHOCIIOWHYIO OHOIICHIO HPSIMOW KHILIKH
no CeeHcoHy ¢ Mopgonorudeckoil Bepudukanmeil auartHosa;
AXD- Tect B GuonTare CIM3UCTON 000IOUKH NPSIMOM KHIITKH.

W3ydeHne aHaMHECTUYECKHMX JAHHBIX BBISIBWJIO, 4YTO y 2
MaJIBYMKOB C peKTanbHO# popmoii BI' aHasornunoe 3aboseBa-
HHE OTMEYajoCh y Marepeil, KOTopble OBbUTH MPOONEPUPOBAHBI
no noBoxty BT, y 1 neBouku ¢ bI” ananornuxoe 3a0oeBaHue BbI-
SIBJICHO U y cTapiiero opara.

VY 15 (57,69%) nanneHTOB OTMEYAIOCh OTCTaBaHUE B (husu-
gyeckoM pas3Butuy, y 13 (50%) - anemus, y 10 (38,46%) nereit
— IIMCTHast uHBasus, y 7 (26,93%) — anHoManuu pa3BUTUS MOYe-
BBIJCIIUTEIBHOI CHCTEMBI. 2 ieTelt ObuTH ¢ cuHapomMoM JlayHa.

0O0630pHas peHTreHorpadus y BCeX MAIMEHTOB BhISIBUJIA BBI-
COKOE CTOSIHHE KYIOJIOB auadparmbl, pa3ayThie ra3oM IETIH
TOJICTON KHIIKH, y 6 JIeTei — KaJlOBble KAMHU B MPSIMOM M CHT-
MOBHHOH Kuike. «CUMITOM TPYObI» - TMIEPIHEBMATH3HUPO-
BaHHAas HErayCTPHUPOBAHHAsSI TOJICTAsI KUILKA C THIIONEPHCTAIIb-
THKOH, BeIsBIEH Y 15 (57,69%) obcnenyembIx AeTei.

OCHOBHBIM JTMArHOCTHYECKUM MEPOINPHUSITHEM IIPU XPOHU-
YECKHUX 3alopax OCTAeTCsl KOHTpAcTHasi uppurockonus. Uppu-
TOCKOIHSL SIBJISICTCSI OOIIENPU3HAHHBIM CTAHIAPTHBIM METOJIOM
JIMarHOCTHKH XPOHMYECKHX 3allOpPOB y IMAlMEHTOB CTapIIEro
MOJPOCTKOBOro Bo3pacta [15], 1aeT BO3MOMXKHOCTh OLEHHTH
JUIMHY MOPa)KeHHOTO CerMEHTa, TPAH3UTOPHOM 30HBI, CTENEHb
PaCIIMPEeHUs BBILICPACHIOIIOKEHHBIX OTIEIOB TOJCTOM KHII-
KU, TI03BOJISIET ONPEACIUTh TOHYC U TOJIIUHY CTEHKH TOJICTOM
KMIIKH, CTEICHb U NMPOTSHKEHHOCTh MerakosioHa [4,13]. Iloaro-
TOBKA TOJICTOW KHIIKH K PEHTTEHKOHTPACTHOMY HCCIISIOBAHHIO
BKJIIOYACT JMETY, OurCTHTeIbHbIe Kian3Mbl ¢ 1% NaCl, unoraa
TpaHCaHaJIbHYIO (parMeHTALHUIO U YaJeHHe KOIIPOJIHUTOB C IO-
MOLIBIO Ba3eJIMHOBBIX KJIU3M HJIH PEKTOPOMAaHOCKOIINHU (pHUC. 2).

KoHTpacTHYIO cMech MMOAaBalii B KUIIKY HEOOJIBLUINMH I1Op-
LUSIMH, 3aII0JIHAS BCe ee OTAebI ocTenenHo. Kumka uceneno-
BaJIaCh B PA3JIMYHBIX MMPOCKLUSIX. ATaHIJIMOHAPHAS 30HA JIerdye
BBISBJISLIACH B OOKOBOM U MOITyOOKOBO# mpoeKIusx. OIeHUBAIH
CTEIEHb 3AIIOJHEHHUS KUILIKH, JIOKAJTM3ALHIO 30HbI CY)KSHUs 1 €€
HPOTSHKEHHOCTD, CTENICHb PACIIMPEHHS U JUIMHY TOJICTOM KHIII-
KU, HAJIMYKE IPYTUX MaTOJIOTHH (OIyX0ib, CTPUKTYPBI).
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Ta6/luz4a 1. Penmeenonocuueckas Xapakmepucmuka jokaiuzayuu aeaHaﬂuouapHod 30Hbl

KonuvecTBo MalMeHTOB

®opma bI'
abc. %
HanananpHas 6 23,08
PexranpHas 15 57,69
Pexrocurmouninas 5 19,23
Bcero 26 100

Ta6/luua 2. Penmeenonozuueckas xXapamepucmuxka npomsdoNCeHHocCmu pacilupeHHblx 0moeno6 moicmou KUKu

KoauyecTBO manueHToB

Buj pacummpenust b, %
Merapextym 14 53,85
JleBoCTOpOHHUI MerakoIoH 10 38,46
CyOTOTanbHBIN METaKOJIOH 2 7,69
Bcero 26 100
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Puc. 2. Konponumvr npu 6onesnu l'upwunpyrea

Koporkue (opmbl araHninos3a Jiydiie BBISBISIOTCS C [IOMO-
IIbI0 TMPHULEIBHOIO MOJIUIO3UIOHHOTO PEHTICHOIOIMYECKO-
r0 WCCIIE[OBAHMS NMPSIMON KHIIKH, IIPU KOTOPOM BBISIBIISIETCS
IUIaBHBII Iepexo] HOPMaJIbHON MO pa3MepaM IpSIMOH KHIIKH
B paCLIMPEHHYI0 CHIMOBHIHYIO. [IpH pPEHTI€HOIIOrHYeCKOM
00CIIe/IOBAHIH ONPEISIISUIN BEJIMYUHY PETPOPEKTAIBHOTO MPO-
CTPAHCTBA, KOTOPOE y BCEX MALUEHTOB ObUIO PACLIMPEHO 10
1,5 cMm (B HOpMe ero BennuuHa cocrasisier 0,1-0,5 cM) u pekro-
CHUTMOUJIHOE OTHOIICHHE, KOTOPOE Y BCEX 00CIIEayeMbIX ObLIO
MeHblie 1, uTo xapakrepusyer Oosie3nb [mpmnpynra. Y3U
IPSMON KHUIIKH BBISIBUJIO CY)KEHHBIM NPOCBET U YTOJILEHHYIO
PUTHAHYIO CTEHKY IpsAMoOW kumku. [Ipu pexropomaHOCKONUU
CKJIQJIKU TPSIMOM U CUTMOBHJIHOM KHILIKU CIVI&XKEHBI, BCTpEUa-
F0TCsI (DEKAJIOMBI.

Uppurorpadust noxrsepauia auar€o3 oonesnu [upumpynra
y BCeX 00CJeayeMbIX MAlMeHTOB HAIMYHEM araHrIMOHAPHOM
30HBI C CyIpPacTeHOTHYECKUM pacuupeHueM. Haubomee va-
croit popmoii BI' y monpocTkoB siBisieTcst pexTaibHas Ghop-
ma—5 (17,69%) nanueHToB ¢ MerapekTymoM (tabmnuisl 1, 2).

KoHTYpBI Cy)KEHHOTO OT/ieJla POBHBIE, YETKUE, MPOCIISIKHBA-

Puc. 3. Makpockonuueckue uzmeHenus moicmou KUWKU npu
bonesnu ['upunpynea

I0TCsl Ha BCeM NPOTSHKEHHMH, puruansle. Gopma aranrimmoHap-
HOT'0 CerMEHTa OOBIYHO LMJIMHAPUYECKas ¢ BOPOHKOOOPa3HbIM
pacuIMpeHueM MPOKCUMAJIBHO U JIyYllle ONpPEAENseTCs Mocie
OIOPOXKHEHMS KUIIKH. PaciipenHas 30Ha aTOHUYHAs, HE HMe-
€T raycTp, IUIOXO ONOPOXKHACTCS, BU3YAIU3UPYIOTCS YTONIICH-
HblE CKIAJKH CJIM3MCTOW M PAaCIIMPEHHbIE MEKCKJIaJI0uHbIe
MPOMEXYTKH (puc. 3).

Jist ynyainenust unentudukanun bBIT ucnons3oBanu pexro-
CUTMOUJIHBIN UHICKC, npeaiokeHnbid L. Pochaczevsky B 1975
rofly — OTHOILCHUE HanOOJIBLICro AUaMeTpa NPSIMON KHUIIKH K
HanbosbLIeMy AUaMeTpy curMoBuaHOM kumikH [16]. TIpu BI' on
3HaunTeabHO MeHbIe 1 [11] (Tabnura 3).

Kraccuueckoe Mopgoornyeckoe HCCleIOBaHUE KIMHHYE-
CKOro Marepuaia (IOJHOCIOWHbIE OMONTAThl IPSIMON KHIIKH),
SIBJISIIOIEECs] CBETOBOM MHKPOCKONHEH € OKpackod Ouorra-
TOB T€MaTOKCHJIMH-203UHOM, BBISIBHJIO OTCYTCTBHE T'aHIVIMEB B
HEPBHBIX CILICTCHUSIX MOICIU3UCTOTO U MEXKMBIILIEYHOTO CIIOCB
KHUILIEYHOW CTEHKHU Y BCEX MAllUeHTOB.

Bnepsbie rucroxumuueckoe uccienopanue Ha AXD, kak
JIONOJIHUTEINIBHBIA MeTO/ moATBepxkacHust b, npousseneHo

Tabnuya 3. Penmeenomempuueckue noxkazamenu y nayueumos ¢ bI'

dopma GoJ1e3HH Haubonbmmuii xuamerp Hauboapmmuii tuamerp PexTocurmounaubIit
I'upmnpysra rectum (cm) CUIMBI (cM) HH/IEKC
HaJaHanbHas (n=2) 8,5+0,82 9,34+2,0 0,91+0,18
pexranbHas (n=5) 8,45+2,21 11,35£1,65 0,74+0,24
pexTocurmonHas (n=6) 8,63+3,11 12,45+1,95 0,69+0,22
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W. Meier-Ruge B 1972 roxy. Aranrimo3 KHIIKA UMEET Xapak-
TEpHOE MOBBILICHUE aKTUBHOCTH AXD B MapacuMIaTHYeCKUX
BOJIOKHAX COOCTBEHHOM IUIACTHHKHU CIM3UCTOH oOomouku [1].
He}lOCTaTKOM TMCTOXUMHUYCCKOI'O HMCCJICAOBAHUA 6HOHTaTOB
CIM3UCTOM 000I0UKH NpsiMOi KUK HAa AXD sIBIseTCS Kaue-
CTBEHHBIN XapakTep MCCIIEAO0BAHUS, YTO 00YyCIOBIUBAET CyOb-
C€KTUBHOCTb OLICHKH, IMO3TOMY TOJIBKO PE3KO ITO3UTHUBHBIC WJIU
PE3KO HEraTUBHLIC PE3YNbTAThl UMECIOT JUArHOCTHYCCKYIO LIEH-
HOCTB [9]. YuacTku cnu3ucToit 0001049KH 3a0upanu Ha ypoBHE
5 u 10 cM ot aHanmbHOrO oTBepeTHs. YpoBeHb AXD y Bcex 00-
CJICAYEMBIX NMAUCHTOB OBLT l'IOBbII_I_[eHHbIIjI, 4YTO MNOATBEPKIAACT
nuarHo3 6onesnu ['mpimnpysra. Bo Bcex ciyuyasx oTMedanuch
MHOXE€CTBECHHbIC HCPBHbBIC BOJIOKHA C BbICOKHUM YPOBHEM aKTHUB-
HOocTH AXD 1 OTCYTCTBHEM I'aHIVIMO3HBIX KIICTOK.

HabGnromaemble OIPOCTKH MPOXOAMIN KYPChl KOHCEpPBATHB-
HOW Teparuu: SJICKTPOCTUMYJIAIMS KUIICUHHKA, OO mac-
CaK, Maccaxx repeHeil OPIOUIHON CTEHKU U MOSCHUYHOIO OT-
Jiena, eKEIHEBHbIC KIM3MBI, auetoTepanus (yrnorpelneHue B
JIOCTAaTOYHOM KOJIMUECTBE BOJIbI M OOraTol KJIETYATKOW IMHIIH),
KOMIUIEKC BHTaMHUHOB, OJIHAKO IOJIOKHTENIBHBIA d(PPEKT KOH-
CepBaTHBHON Tepanuy ObUT BpEMEHHBIM.

Bce nmern Obuim mpoornepoBanbl 1o moBogy BIT B cyOkom-
NEHCUPOBAHHOM WJIM JCKOMIICHCUPOBAHHOM COCTOSTHUM [3,5].
[IpousBeneHO OMHOATAIHOE TPAHCAHAIBHOE IHIOPEKTAIbHOE
HU3BEACHUE TOJICTON KHMILIKU C AUCCEKLMEH MPSMON KHUILKH TI0
meroarke CeHcoHa mu6o Coae-bosest ¢ 1amapoCcKomnyecKoi
Buanoaccuctenuue y 7 (26,92%) nanuenton. Y 9 (34,62%)
IMMalMEHTOB oI€panurs NpoBOAXUIaCb OTKPBITbIM METOAOM C UC-
nonb3oBanueM Metonuku Coase-bones. ¥V 6 (23,08%) naruen-
TOB ¢ HajaHaabHOU opmoii BI' mpousseneHa chuHKTEpOTOMUS
no Lynn, y 4 (15,38%) - mepBbIM 3TaroM Xupypruieckoro BMe-
marenbcTBa Obuta KojdocToMus. IToka3aHHSIMH K BBIBEICHHIO
}IByXCTBOHbHOﬁ pa3;[en1/1Tean0i«'1 KOJIOCTOMBI ABHUJIMCH TAXKEIIOC
COCTOSIHHME Tal[MEHTa, IEKOMIICHCALUS HKEITyT0YHO-KHIIIEYHOTO
TPaKTa ¥ HEBO3MO)KHOCTb a/ICKBATHON MOJITOTOBKH KHIICUHHUKA
K pajuKaJbHOMY BMEULIATCIbLCTBY. nOCﬂeOHepaLlHOHHbIX XH-
PYPruuecKUX OCIOKHEHUH He OTMeUeHO. B oTnaneHHOM nepu-
oze, crycTs | rox mociie oneparuu, HabMIOIaIoCch KajaoMmasa-
Hue B 5 (19,23%) u cTeHo3 aHacToMo3a - B 2 cayuasx. Kypcer
HOCJICONEPALMOHHBIX KOHCEPBATUBHBIX MEPONPHUATHI OKa3aIH
HOJIOKUTENBHBIH 3 QekT. Bee et BbI3I0pOBe.

BbiBobl. Y jereli crapuioro rnoapocTKOBOrO Bo3pacrta 00-
JIC3Hb anmnpyﬂra HMECT JIATCHTHOC TCUCHUE C JJIMTCIbHBIMU
neprosaMy KOMITCHCAIIMK KuieuHoi ¢yukiwu. [Ipeobnamgaet
pexranbHas Gopma maronoruu (57,69%).

OCHOBHBIMHU MCTOAAaMHU OMWMArHOCTUKHU SABJIAOTCA aHaMHE3,
OLIEHKa 0COOCHHOCTEH KIMHUYECKOTO TeUCHHs MaTOJIOTHH, Hp-
PpHUrocKoITHst, MOP(HOIOrHIECKOe HCCICIOBAHUE TTOTHOCIONHBIX
OMONTATOB MPSMOIl KHUIIKHA U IMMYHOTHCTOXMMHUYECKOE HCCIIe-
JIOBaHHME CIIM3UCTOM NMpsIMOH KUk Ha AXD.

84,62% nereit NOAPOCTKOBOTO BO3pacTa MEPEHECIU one-stage
surgery 0e3 MOCJICONepaLUOHHbIX OcnoxkHeHui. 15,38% nauu-
CHTOB MMEJTH [OKa3aHHs K HAJIOXKEHUIO KOJIOCTOMBI.
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SUMMARY
HIRSCHSPRUNG’S DISEASE IN TEENAGERS
!Gorbatyuk O., 2Bodnar O., 'Momotov A., *Kurylo H.
IShupyk National Healthcare University of Ukraine, Kiev; *Bu-
kovinian State Medical University; *Lviv City Children’s Hospi-
tal, Ukraine

Aim - based on the clincal experience of monitoring and treat-
ment of teenagers with Hirschsprung’s disease (HD), to study

clinical aspects of the disease in older children and to establish
an adequate diagnostic and treatment policy.
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The paper is based on the analysis of the results of ex-
amination and treatment of 26 children with Hirschsprung’s
disease, who were first diagnosed with the disease at the age
of 10 years and older. There were 19 (73.08%) boys and 7
(26.92%) girls. The following diagnostic methods were used:
X-ray examination of the large intestine, ultrasonography of
the abdominal organs and the large intestine, rectosigmoidos-
copy, morphological examination of biopsy material, immu-
nohistological examination for acetylcholinesterase (AChE).
Nonparametric statistical methods were used due to the small
sample and the prevalence of the analysis of qualitative rather
than quantitative criteria.

Hirschsprung’s disease in older children has a latent course
with long periods of functional compensation. The rectal
form of pathology predominates (57.69%).

The main diagnostic methods are anamnesis, features of the
clinical course of the pathology, irrigoscopy, morphological
examination of full-thickness rectal biopsies and immunohisto-
chemical examination of the rectal mucosa for AChE.

84,62% of teenagers underwent one-stage surgery without
postoperative complications; 15,38% of patients had indications
for colostomy.

Keywords: Hirschsprung’s disease, teenagers, diagnostics,
treatment.

PE3IOME
BOJIE3Hb 'MPLIIIPYHTA ¥ IIOAPOCTKOB
Top6arok O.M., 2boanap O.B., 'Momotos A.A., *Kypuiio I'B.

'Hayuonanvhwiil ynueepcumem 30pasooxpaneHis Ykpaumol um.
I1JI. Ilynuxa, Kues, *Bykosunckuii 20cyoapcmeenbiii meou-
yunckuil ynusepcumem, Yepnosywi; *KHII «[opoockas oem-
ckas Kaunuyeckas boavnuya 2. Jlveosa», Vipauna

Llenp uccienoBaHus ONPEACIUTh KINHUYECKHE TPOSIBICHHS
Oose3Hu ['MpLINIpyHra M afeKBaTHYIO AMAarHOCTHYECKYIO U Jie-
4eOHYIO TAaKTHKY Y JIeTeil CTapiiero Bo3pacra.

[Tpoananu3upoBaHbl pe3yJbTaThl 00CIEIOBAHNS U JICUCHHS
26 neteii ¢ 6onesnsto ['mpumpynra (bI'), y kotopsix 3abo-
JIeBaHUE BIIEPBbIE AMATHOCTHUPOBAaHO B BospacTe 10 jeT u
crapue; MajapdukoB - 19 (73,08%), nesouexk — 7 (26,92%).
JluarHo3 yCTaHOBJIIEH Ha OCHOBAaHHHM PEHTTEHOJIOTHYECKO-
ro o0cienoBaHusl TOJICTON KUIIKH, Y3U opraHoB OpromiHOiM
HOJIOCTH M TOJICTOM KHUIIKH, PEKTOPOMAHOCKONUH, MOpdoIo-
T'MYCCKOI'o MCCICA0BAaHUA KIMHHYCCKOTO 6HOHCHﬁHOFO Mare-
pHuasia, IMMYHOTHCTOJIOTHYECKOTO UCCIICIOBAHMS Ha alleTHII-
xonuHacTepasy (AXD). Ucnonp3oBaHbl HemapaMeTpHuecKue
CTAaTUCTUYCCKHUC MCTOAbI M3-3a MAJIOYUCICHHOCTH BbI60pKI/l
U npeoOiialaHus aHalnu3a KaueCTBEHHbIX, a HE KOJHYECTBCH-
HBIX IIPHU3HAKOB.

bonesnp ['mpmmpyHsra y pereil crapIioro Bo3pacTa MMeEeT
JIATCHTHOEC TCYCHUE C MJIUTCIIbHBIMU NIEPUOJaMH KOMIICHCALIUX

© GMN

kunedHoi ¢pynkunu. [IpeobnanaeT pexraibHas Gpopma 1naroso-
ruu (57,69%)

OCHOBHBIMH METOJaMU AHWArHOCTUKHU SABJIAIOTCI aHAMHE3,
0COOCHHOCTH KJIMHUYECKOTO TEYCHHs MATOJOTHH, UPPUTOCKO-
111, MOP(OJIOTMIECKOE HCCIISJOBAHUE ITOJTHOCIOMHBIX OHOTITa-
TOB HpﬂMOﬁ KUMKW 1 UMMYHOTUCTOXUMHUYCCKOE UCCIICA0OBAHNUE
CJIM3UCTON NpsAMOH KUIIKK Ha AXD.

84,62% nereil NoxpOCTKOBOIO BO3pacTa IEpeHecIn one-stage
surgery 0e3 MOCJICONepalMOHHbIX ocaokHeHni. 15,38% naru-
€HTOB MMEJIH 1I0Ka3aHHs K HAJIO)KEHUIO KOJIOCTOMBI.

A9boydy
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COMPARISON OF LONG-TERM CLINICAL RESULTS OF MICRODEBRIDER
AND COLD BLADE ADENOIDECTOMY

12Shkorbotun V., 'Liakh K., "?Shkorbotun Y.

IState Institution of Science “Research and Practical Center of Preventive and Clinical Medicine
"State Administrative Department, Department of miniinvasive surgery, Kyiv;
2Shupyk National Medical Academy of Postgraduate Education, Department of Otolaryngology, Kyiv, Ukraine

The issue of surgical treatment of patients with nasopharyngeal
hypertrophy (adenoid vegetation) is topical, taking into account
the high prevalence of this pathology and the consequences that
it causes in young children. In preschool and early school age, pa-
thology of the pharyngeal tonsil is about 75% in the structure of
ear, nose and throat diseases [11,14]. Swollen pharyngeal tonsil
(adenoid vegetation) is found in 34.46% of children and adoles-
cents and causes difficulty in nasal breathing, recurrent diseases of
the upper respiratory tract, impaired function of the auditory tube,
rhonchopathy, obstructive apnea, etc. [3,11,12].

Cold blade adenectomy under endotracheal anesthesia is the
most common surgical intervention in pediatric otolaryngology.
The results of this surgery are not always satisfactory for both
the patient and the surgeon. That happens because of high risk
of the disease recurrence and possible development of gross scar
changes in the nasopharynx [3,10].

Methods of surgical treatment of pharyngeal hypertrophy are
evolving with the development of modern medical technolo-
gies. An integral part of modern surgery is the visual control of
the process of adenoids removal with a nasopharyngeal mirror
or endoscopes [7, 8, 13]. Modern shaver techniques are used
for the removal of adenoids from the arch of the nasopharynx.
These techniques allow reducing the duration of surgery due to
the evacuation of the removed tissue and blood outside the sur-
gical field [13, 15]. One of the most popular devices based on the
shaver technique is the microdebrider, which has a wide range
of blade angles allowing to choose the best option in each case.

There was a significant decrease in the frequency of residual
adenoid tissue and, therefore, no possibility for the development
of recurrences [9]. However, there is no clear opinion on the
clinical efficacy of shaver adenectomy. Therefore, it is neces-
sary to compare the clinical efficacy of endoscopic adenectomy
with the help of microdebrider and the cold blade technique of
removing lymphoid tissue from the nasopharynx.

The aim of the study -to study the clinical efficacy of aden-
ectomy with a microdebrider and compare it with the classical
technique (cold blade) in long-term period of observation.

Material and methods. At the Surgical Center of the State
Scientific Institution “Scientific and Practical Center for Preven-
tive and Clinical Medicine” of the State Administration of Af-
fairs we developed and applied the technique of modified micro-
debrider adenectomy, which combines the benefits of cold blade
adenectomy and microdebrider technique [4,5].

To study the efficacy of the proposed method of treatment,
we conducted a comparative study of long-term results of endo-
scopic microdebrider adenectomy and cold blade adenectomy.

We conducted a prospective analysis of the results of aden-
ectomies performed in 2014-2015 in 228 children. It took time
from January 2016 to December 2017 (the observation period
was 12-24 months). The main group consisted of 203 children
who had endoscopic microdebrider adenectomy through the oral
cavity. The control group included 25 children who experienced
the traditional technique of removing adenoid vegetations (with
the help of cold blade) under endoscopic control.
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The distribution of patients into groups was random. The
groups were also randomized by age and gender. The mean age
of children in the main group was 4.7+0.5 years, in the control
group it was 4.6+0.9. The proportion of boys in the main group
was 54.2%, and 53.8% in the control group.

To determine the results of the surgery, we conducted a telephone
survey and questioned the parents whose children were operated
on. In case of complaints the operated children were examined, tak-
ing into account the results of the direct clinical examination of pa-
tients who addressed the doctor themselves because of complaints
or for the purpose of prophylactic examination.

For the survey we used a questionnaire developed by us. It
has a four-point score system, it is based on the questionnaire [2]
with additions allowing to increase the sensitivity of the study
and simplify the statistical analysis of the obtained data.

The questions were divided into the main clinical manifesta-
tions of hypertrophy of adenoid vegetations, which were based
on determining the severity of six major clinical symptoms that
are indicative of surgical treatment of adenoid vegetations. We
evaluated a child’s nasal breathing, hearing acuity, frequency
of acute respiratory infections, manifestations of otitis, rhinosi-
nusitis, thinophonia and rhonchopathy. The grading scale had 4
points. Deterioration of the assessed trait (increased rhonchopa-
thy, rhinophonia, relapse of diseases) after the surgery corre-
sponds to 1 point, no changes - 2 points, moderate improvement
after the surgery - 3 points, pronounced improvement - 4 points.
In addition, the presence or absence of each of the above symp-
toms in the preoperative period was noted. Thus, the mean num-
ber of points was calculated for each of these clinical symptoms.
The average score was separately analyzed for individuals who
noted complaints for each of these symptoms.

The functional state of the auditory tube was evaluated by tym-
panometry in the preoperative period in all patients with clinical
signs of impaired function. This procedure was repeated in the
postoperative period (3-4 weeks after surgery) in the same pa-
tients and in other children who had corresponding complaints.
We used the AZ 226 Interacoustocs impedance audiometer. The
following indicators were analyzed: tympanometric curve type,
peak pressure, pressure gradient.

Endoscopic examinations were performed under local anas-
thesia with a 0 © endoscope 3.0 mm in diameter. We documented
the presence of lymphoid tissue in the nasopharynx, its size and
localization, the condition of the tubular rollers and nasal shells.

In the course of study, we interviewed parents of 203 children
of the main group. In addition to the growth of adenoid vegeta-
tions, 62 (30.5%) of them were also diagnosed with hypertrophy
of the palatine tonsils, 29 (14.3%) had secretory otitis before the
surgery, 52 (25.6%) children had auditory tube dysfunction, 39
(19.2%) had 2-3 episodes of acute otitis, 12 (5.9%) had hyper-
trophy of the lower nasal shells, and 7 (3.4%) of them had re-
current rhinosinusitis (the computer tomography did not reveal
changes in the ostiomeatal complex and sinuses). We also ex-
amined children of the control group (n=25): 8 (32.0%) of them
had tonsils hypertrophy, 3 children (12.0%) had secretory otitis,
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5(20.0%) of the examined had auditory tube dysfunction, and 5
(20.0%) of them had acute otitis in medical records.

The structure of performed surgical interventions in the in-
terviewed patients. All 228 patients underwent adenectomy; 61
(30.0%) children of the main group and 8 (32.0%) children of
the control group underwent adenectomy combined with tonsil-
lotomy; 29 (14.3%) children of the main group and 3 (12.0%)
children of the control group had adenectomy with tympano-
puncture of the tympanic membrane. Radio wave vasotomy of
the posterior ends of the lower nasal shells was performed in 12
(5.9%) children of the main group and in 2 (8.0%) children of
the control group.

Statistical processing of the data obtained during the study
was carried out using the SPSS statistical analysis package. The
obtained data were processed by methods of variational sta-
tistics with calculation of statistical significance of differences
between control and main groups with the help of parametric
methods (t Student test) and nonparametric statistical analysis
(criterion %2). The confidence interval (CI) was calculated by
the method of Wilson with continuity correction and accepted at
95%, the marginal risk of error was less than 5% (p<0.05) [1].

Results and discussion. During the telephone survey, 99.2%
of parents of children in the main group and 100% of parents
of children in the control group noted difficulty in nasal breath-
ing before the surgery and its improvement after surgery. In this
case, the proportion of patients who had a significant improve-
ment in nasal breathing (4 points) in the long-term observation
period was significantly higher in the group with endoscopic
shaver adenectomy compared with traditional method of ad-
enoids removal (P <0.05). At the same time, the total number
of positive long-term results (“slightly improved” + “signifi-
cantly improved”) in both groups did not differ significantly and
amounted to 99.01% (CI was 96.1; 99.8) in the main group and
96.0 % (CI was 77.7; 99.8) in the control group.

However, the parents of patients who noted that the nasal breath-
ing “slightly improved” immediately after surgery, stated that there
was a more pronounced effect with a tendency to gradual decrease
in the process of a child’s growing-up in all cases. It is obviously
related with the concomitant pathology, in particular vasomotor
rhinitis. It should be noted that the number of patients of the main
group who showed a pronounced improvement of nasal breathing
was 22.02% (P <0.05) higher than in the control group; the propor-
tion of patients whose respiration “improved insignificantly” was
significantly lower and amounted to 8.99% (CI - 5.88; 14.44) and
28.0% (CI - 12.9; 49.6) (P <0.05), respectively.

The data obtained from the survey of parents of the children
after adenectomy in the long-term observation period, are pre-
sented in Table 1.

Table 1 shows that before adenectomy, the proportion of chil-
dren with auditory function impairment in both groups was not
significantly different and amounted to 82 (40.4%) in the main
group and 11 (44.0%) in the control group. When interviewing
parents in the long-term postoperative period, we noted that au-
ditory function improved in 37.4% of 40.4% of patients in the
main group who had hearing impairment before the surgery and
in 28% of 44.0% of patients in the control group. At the same
time, patients who underwent shaver adenectomy did not com-
plain about hearing impairment, whereas in the control group, 1
(4%) child had hearing impairment.

The reasons for hearing impairment before adenectomy were
different: 29 patients in the main group (14.3%) and 3 (12.0%)
in the control group had secretory otitis (tympanogram type
B). Other patients had auditory tube dysfunction confirmed by
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tympanometry data performed immediately before the surgery
(tympanogram type C).

All children with moderate secretory otitis (29 children in the
main group and 3 in the control group) were performed aden-
ectomy together with tympanopuncture with aspiration of the
contents and administration of an intratympanic solution of
dexamethasone. Control tympanometry in these patients was
performed 2 and 4 weeks after the surgery. There was no fluid in
the tympanic cavity and pressure normalization in it in all cases.

During long-term observation period, there was recurrence of
secretory otitis after acute respiratory infection in 6 (20.7%) of
29 patients of the main group and in 1 of 3 patients of the control
group. Normalization of auditory tube function was achieved in
all patients with the help of medical therapy. All children who
complained of impaired hearing or noticed other problems with
ears, were endoscopically examined for recurrent adenoid veg-
etation. There were no signs of recurrence of adenoid growths
and deforming scar changes of the tubular rollers and lateral sec-
tions of the nasopharynx in any children of the main group dur-
ing endorinoscopy. But there were remains of lymphoid fibroid
in peritubular compartments in the child of the control group,
who had the recurrence of secretory otitis.

The children of the main and control groups who had no
otologic complaints before adenectomy did not report any
signs of impairment of auditory tube function during the ob-
servation period.

Analyzing the frequency of acute respiratory infections devel-
opment in children after adenectomy we noticed a significant
decrease in the frequency of their occurrence, especially in chil-
dren of the main group. The proportion of patients with frequent
acute respiratory infections practically did not differ in the main
and control group patients before surgery (102 (51.23%) and 13
(52.0%) patients, respectively. After the surgery, the parents of
the main group children noted the decrease in the incidence of
acute respiratory infections in 173 (84.33%) (CI 78.5; 83.9) chil-
dren compared with 15 (60%) (CI - 38.9; 78.2) children of the
control group (P<0.05). Such results can be explained by the fact
that before the surgery, the parents did not consider this problem
significant and drew attention to it because their children were
rarely ill. The number of parents who noted a significant improve-
ment of this characteristic was higher in the main group.

Recurrences of acute ear inflammatory diseases were in
medical records of 41 (20.2%) patient of the main group and 4
(16.0%) patients of the control group before adenectomy. After
the surgery, all patients of the main group reported improve-
ments (37 of them (18.23%) had a “significant improvement”),
3 patients (12.0%) of the control group had improvements, and 1
child had episodes of otitis and sinusitis ater the surgery.

8 patients of the main group had recurrence otitis before and
after surgery. 7 children had otitis on the background of the
acute respiratory infection during the first 6 months after aden-
ectomy. In the control group, 1 of 2 children had an episode of
otitis after surgery.

4 patients with allergic rhinitis in anamnesis had complaints
about “stuffing” of the nasal cavity with profuse mucous dis-
charge and sneezing which periodically renewed after adenec-
tomy, but during the remission period the breathing was com-
pletely restored. At the endorinoscopic examination the signs of
recurrence of adenoid vegetations were not revealed and further
treatment was carried out by an allergist.

All patients who had complaints at the time of the surgery
and those who complained after adenectomy were examined by
an otolaryngologist with endoscopic study of the nasopharynx.
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Table 1. Survey results of children after adenectomy in long-term observation

Number Evaluation of the surgery effectiveness in points;
of people Number of people who noted dynamics of the characteristics
- - marking these . . 3 points 4 points
Clinical characteristics characteristics “1 pomt” . 2 points . “q little “much Total
before surgery worse no change better” better”
abs (%) abs (%) abs (%) abs (%) abs (%) abs (%)
1 2 3 4 5 6 7
Main o 0 2 18 183 203
group 201 (99.01%) (0%) (0.99%) (8.87%) (90.02%)* (100%)
Nasal breath 95% CI 86.1; 99.81 0;2.31 0.27;3.52 5.49; 13.87 84.99;93.73
asal breathin
£ Control 25 0 1 7 17 25 (100%)
group (100%) (0%) (4%) (28%) (68%)* ’
95% CI 83.42; 100 0; 13.32 0.21;22.32 12.87;49.6 46.45;84.27
Main 82 o o 30 46 203
group (40.39%) 0 (0%) 127 (62.56%) (14.78%) (22.66%) (100%)
Auditory 95% CI 33.64;47.51 0;2.31 55.48;69.16 10.34;20.59 17.22;29.16
function Control 11 1 0 4 3 0
group (44.0%) (4%) 17 (68.0%) (16.0%) (12.0%) 25 (100%)
95% CI 25.02;64.73 0.21;22.32 46.45;84.27 5.25;36.92 3.15;32.34
Main 0 0 N 91 82 203
Acute respiratory group 104 (51.23%) (0%) 30 (14.78%) (44.83%) (40.39%)** (100%)
infection 95% CI 44.15; 58.26 0;2.31 10.34;20.59 37.91;51.95 33.64;47.51
(more than 5 Control 13 1 9 8 7 25 (100%)
times per year) group (52%) (4%) (36%) (32%) (28%)** °
95% CI 31.75; 71.66 0.21;22.32 18.71;57.38 15.73;53.55 12.87;49.6
Main 41 0 0 4 37 203
Secretory otitis group (20.2%) (0%) 162 (79.8%) (1.97%) (18.23%) (100%)
(more than 3 95% CI 15.04; 26.52 0;2.31 73.46; 84.96 0.63;5.3 13.31;24.38
episodes per Control 4 1 . 3 2 .
year) group (16.00%) (4.0%) 19 (84.0%) (4.0%) (8.0%) 25 (100%)
95% CI 5.25;36.92 0.21;22.32 54.48; 89.84 0.21;22.32 1.4;27.5
Main 152 0 o 13 o 203
group (74.9%) (0%) >1(25.12%) (6.4%) 139 (68.47%) (100%)
Rhonchovath 95% CI 68.23; 80.57 0;2.31 19.43;31.77 3.59; 10.94 61.53;74.7
onchopa
paty Control 19 1 6 3 15 25 (100%)
group (76.0%) (4%) (30%) (12.0%) (60.0%) ’
95% CI 54.48; 89.84 0.21;22.32 10.16; 45.52 3.15;32.34 38.89; 78.19
Main o 0 o 37 N 203
aroup 138 (67.89%) (0%) 65 (32.02%) (18.23%) 101 (49.75%) (100%)
Rhinonhoni 95% CI 58.5;71.95 0;2.31 25.76; 38.98 13.31; 24.38 42.7; 56.81
inophonia
P Control 16 2 9 3 11 25 (100%)
group (64.0%) (8.0%) (36.0%) (12.0%) (44.0%) ’
95% CI 42.62; 81.29 1.4;27.5 18.71; 57.38 3.15;32.34 25.02;64.73

note: (CI) 95% is confidence interval; *, ** is significant data difference (P <0.05)

of lymphoid tissue in the peritubular compartments and 1 child
(14.3%) had them in perichoanal area. Therefore, the incidence
of residual lymphoid tissue in patients with complaints of nasal
breathing or auditory function in the long-term observation was
significantly higher by 66.3% (P <0.05) after cold blade adenec-
tomy. The size of the detected “residues” of lymphoid tissue of
the adenoid vegetations in the control group was not large and
did not cause mechanical impact or occlusion of the nasopha-
ryngeal lumen for breathing.

Thus, endorinoscopy was performed for 39 (19.2%) patients of
the main group and 7 (28.0%) children of the control group. In
the main group, there were no cases of clinically significant re-
currence of adenoid vegetations during endorinoscopy but 2 pa-
tients (5.1% (95% CI 0.9; 18.6) from the examined had individ-
ual granules that visually resembled lymphoid tissue and were
localized in the area of the nasopharynx arch and did not affect
the nasal breathing. During endorinoscopy 5 (71.4% (95% CI —
30.26; 94.89) from 7 children of the control group had residues
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Table 2. Average adenectomy efficacy in long-term observation (12-24 months) based on patients’parents survey results

Total sample Patients who had complaints of adenectomy
o Number Average Significa Number of Average Significance
Clinical Group of of number of nce of atients/ people number of of
characteristics patients | observations points differences | P beop points differences
n M=m p n (%) M=+m p
. main 203 3.89+0.02 201 (99.01%) 3.91+0.02
Nasal breathing p<0.05 p<0.05
control 25 3.64+0.12 25 (100%) 3.64+0.12
. . main 203 2.60+0.06 82(40.39%) 3.49+0.07
Auditory function p>0.05 p<0.05
control 25 2.36+0.15 11(44.0%) 2.91+0.26
Acute respiratory main 203 3.26+0.05 104 (51.23%) 3.79+0.05
infection (more than p<0.05 . p<0.05
5 times per year) control 25 2.84+0.18 13 (52%) 3.47+0.18
Secretory otitis main 203 2.38+0.05 41 (20.2%) 3.90+0.05
(more than 3 p>0.05 . p>0.05
episodes per year) control 25 2.244+0.14 4 (16.00%) 3.50+0.33
main 203 3.43+0.06 152 (74.9%) 3.914+0.02
Rhonchopathy p>0.05 p>0.05
control 25 3.2840.2 19 (76.0%) 3.74+0.13
. . main 203 3.18+0.06 138 (67.89%) 3.73+0.04
Rhinophonia p>0.05 p>0.05
control 25 2.92+0.22 16 (64.0%) 3.56+0.19

In the survey, we also evaluated the indicators that indirectly
reflected the degree of occlusion of the nasopharynx by adenoid
vegetation, such as rhonchopathy and rhinophonia. Initially,
about 75% of patients in both groups of children complained
of rhonchopathy (74.9% in the main group and 76.0% in the
control group). As a result of the surgery, improvement on the
aforementioned characteristics was noted in all operated patients
of the main (74.9+6.4%) and control (76+19.2%) groups. The
distribution of patients in groups according to the degree of
improvement on the basis of “rhonchopathy” was as follows: a
significant improvement was noted in 68.23% of children after
endoscopic shaver adenectomy and 64.0% of patients after en-
doscopic surgery performed with cold blade, but a significant
difference between them was not reached.

Similar data were obtained as to the effect of adenectomy on
speech of children. It was found out that speech disorder was char-
acteristic (according to the parents) for more than 60% of patients
(138 (67.9+6.7%) children of the main group and 16 (64.0+18.2%)
children of the control group). All children with these complaints
reported improvement after adenectomy, both in the main and in
the control groups with a more pronounced effect in patients after
shaver adenectomy compared to the cold blade one: 49.8% (95%
CI: 42.7; 56.81), vs. 44.0% (95% CI: 25.02; 64.73), respectively.

The results of the survey generally reflected the high effi-
ciency of endoscopic adenectomy, but it should be noted that
the higher efficiency was in surgeries performed with the shaver
technology, in particular with the use of microdebriders.

Thus, significantly better results of the treatment of patients
with the use of microdebrider were obtained in such indicators
as restoration of nasal breathing and normalization of audito-
ry tubes function. In particular, the proportion of patients who
showed significant improvement in these indicators (4-point
assessment) differed from the control group by 22.02% and
10.06%, respectively (P <0.05). In addition, 1 child after a cold
blade endoscopic adenectomy had a decrease in auditory func-
tion with the development of secretory otitis. We observed the
growth of lymphoid tissue in the area of the tube rollers in this
patient during endorinoscopy.
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This area of the nasopharynx is one of the most difficult to re-
move adenoid vegetations, with the help of traditional methods,
even with endoscopic surgery, which is confirmed by endori-
noscopy data in the long-term observation period after adenec-
tomy. That is why, residual hyperplasia of lymphoid tissue after
removal of adenoid vegetations was found to be much more
frequent (71.43%) with endorinoscopy in the postoperative pe-
riod. It should be noted that the residual lymphoid tissue in the
peritubular compartments was more often found even in cases
where the adenectomy was performed with cold blade under the
control of the endoscope, whereas after the microdebrider ad-
enectomy there was no clinically significant residual lymphoid
tissue in the specified area.

The above trends are also confirmed by the analysis of average
score evaluation of the effectiveness of adenectomy (Table 2).

The data presented in table 2 shows that patients in both groups
had significant (p<0.05) difference between the indicators on the
signs of “violation of the nasal breathing” and “frequency of
acute respiratory infection” in favor of a more pronounced ef-
fect in individuals after endoscopic microdebrider adenectomy.
Significantly better results of microdebrider adenectomy were
observed in terms of “auditory function state” after the surgery
(p<0.05), especially in the patients of the main group who had
complaints about auditory function before the surgery.

The average results by the number of points in the operated
patients according to the criteria “otitis frequency”, “rhonchopa-
thy”, “rhinophonia” proved the high efficiency of both methods
of adenectomy, which were studied and showed no significant
difference of indicators between the groups.

Conclusion.

1. Endoscopic microdebrider adenectomy is an effective and
safe method of treatment for children with adenoid hypertrophy.
2. Endoscopic microdebrider adenectomy can significantly im-
prove long-term adenectomy results, in particular the efficiency
of restoration of nasal breathing, and reduce the incidence of
acute respiratory infection, compared to the traditional adenec-
tomy by 22.02% and 25.22%, respectively.

3. The performance of endoscopic microdebrider adenectomy
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with tympanopuncture allowed achieving better results in the
auditory function by 16.6%.

4. The efficacy of endoscopic microdebrider adenectomy in the
remote postoperative period is not inferior to the effectiveness of
cold blade endoscopic surgeries by the criteria of “rhonchopa-
thy”, “rhinophonia”.

REFERENCES

1. Gribovskii AM, Unguriany TN. Analis biomeditsinskich dan-
nych s ispolzovaniem dannych paketa statisticheskikh program
SPSS. Arkhangelsk: Izdatelstvo Severnogo gosudarstvennogo
meditsinskogo universiteta, 2017:1-293 s.

2. Rusetskii Tulu. Funktsionalnaia organosokhraniaiushchaia en-
doskopicheskaia adenotomia: avtoreferat dis.kand. med. Nauk.
Samara,2003:1-21s.

3. Rusetskii Iulu, Latysheva EN, Spiranskaia OA, Maliavina
US. Chirurgicheskoe lechenie adenoidov. Russkii meditsinskii
zhurnal, 2015;6:339-341.

4. Shkorbotun VO, Liakh KV, Shkorbotun YaV Modyficovana
videoasystovana adenotomiia u ditei z vykorystanniam kuto-
vogo mikrodebridera. Zhurnal vushnykh, nosovykh I gorlovukh
khvorob 2011; 3-c: 237-238.

5. Shkorbotun VO, Liakh KV, Shkorbotun YaV Sposib likuvan-
nia gipertrofii glotkovogo mygdalyka. Patent na korysnu model
N108402 Ukraina, PKA61B 17/00.; zaiavl.10.02.2016; opublik.
11.07.2016, Biul.N13.

6. Adedeji T, Amusa Y, Aremu A. Correlation between adenoi-
dal nasopharyngeal ratio and symptoms of enlarged adenoids
in children with adenoidal hypertrophy. // Afr J Paediatr Surg.
2016;13(1):14-19.

7. Akhter MB, Siddiqui MM, Rabbani MG, Talukder SI, Al-
Robbani AM Tonsillectomy, Adenoidectomy and Adenotonsil-
lectomy Operation.// Dinajpur Med Col J. 2015;8(1):15-20.

8. Das, A. T. Combined Conventional and Endoscopic Micro-
debrider-Assisted Adenoidectomy: A Tertiary Centre Experi-
ence. // Journal of Clinical and Diagnostic Research. 2017;Vol-
11(2):MC05-MCO07.

9. Ferreira MS, Mangussi-Gomes J, Ximendes R, Evangelista
AR, Miranda EL, Garcia LB, et al. Comparison of three differ-
ent adenoidectomy techniques in children - has the conventional
technique been surpassed? // International Journal of Pediatric
Otolarhingology 2018;104(1):145-149.

10. Kim B, Lim H, Lee S, Hwang Y. 3D-structural change of
nasopharynx following adenoidectomy: 10- year serial data in a
single hospital. // European Archives of Oto-Rhino-Laryngolo-
gy 2020;277:1391-1395.

11. Pereira L, Monyror J, Almeida FT, Almeida FR, Guerra E,
Flores-Mir C et al Prevalence of adenoid hypertrophy: A systematic
review and meta-analysis. Sleep medicine reviews.2018 Apr.

12. Ryczer T., Zawadzka-Glos L., Czarnecka P, Sobczyk K.
Bleeding as the main complication after adenoidectomy and ad-
enotonsillotomy//NewMed. 2015;19(4):125-129.

13. Schupper A, Nation J, Pransky S. Adenoidectomy in Chil-
dren: What Is the Evidence and What Is its Role? / Current Oto-
rhinolaryngology Reports 2018;6:64—73.

14. Surov A, Ryl I, Bartel-Friedrich S, Wienke A, Késling S.
MRI of nasopharyngeal adenoid hypertrophy. // The Neuroradi-
ology Journal 2016;9(5):408-412.

15. Yang L, Shan Y, Wang S. Cai C, Zhang H. Endoscopic as-
sisted adenoidectomy versus conventional curettage adenoidec-
tomy: a meta-analysis of randomized controlled trials. Springer-
plus. 2016;5:426.

110

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

SUMMARY

COMPARISON OF LONG-TERM CLINICAL RE-
SULTS OF MICRODEBRIDER AND COLD BLADE
ADENOIDECTOMY

2Shkorbotun V., 'Liakh K., "2 Shkorbotun Y.

!State Institution of Science “Research and Practical Center
of Preventive and Clinical Medicine” State Administrative De-
partment, Department of miniinvasive surgery, Kyiv, *Shupyk
National Medical Academy of Postgraduate Education, Depart-
ment of Otolaryngology, Kyiv, Ukraine

The advantages of endoscopic shaver adenectomy are safety,
accuracy of tissue removal, and low relapse rate. However, there
is a lack of information about long-term clinical results of this
method in the literature that arose a necessity of conducting such
a study.

The objective of the study - to consider the clinical efficacy of
shaver adenectomy in the long-term observation period after the
surgery (12-24 months).

The study presents a comparison of the long-term results of
endoscopic modified microdebrider adenotomy (EMMA) (a
variant of shaver transoral combined adenotomy developed by
the authors) in 203 children and the cold blade adenectomy (25
children). Evaluation of the results was carried out according to
the survey of parents and clinical examination of children 12-24
months after the surgery.

According to the survey, EMMA was 22.02% more effective
according to the “restoration of nasal breathing” criterion and
by 22.5% by the “frequency of acute respiratory infections”
criterion in comparison with the cold blade adenectomy. The
implementation of this technique in combination with tympano-
puncture in children with secretory otitis on the background of
pharyngeal tonsil hypertrophy allows achieving better results in
the restoration of auditory function by 16.6%.

Endoscopic modified microdebrider adenectomy is an effec-
tive and safe method for treating children with adenoid hypertro-
phy, which, according to the results of a long-term observation,
allowed achieving a better level of nasal breathing and reducing
the frequency of acute respiratory infections compared with cold
blade adenectomy.

Keywords: adenectomy, adenotomy, adenoid hypertrophy,
shaver adenectomy, long-term result, microdebrider, compari-
son.

PE3IOME

CPABHEHUE OTJAJEHHBIX PE3YJIBTATOB MHUKPO-
JEBPHIEPHOM Y KJIACCHYECKO AJJEHOTOMHM

L2[IIkopOoTyn B.A., JIax E.B., "“IlIkop6oryH 51.B.

'Tocyoapcmeennoe nayunoe yupesxcoenue «Hayuno-npakmu-
yecKull yeHmp npoQuUAAKMUYecKoll U KIUHUYECKOU MeOUYUHbl»
Tocyoapcmeennozo ynpaenenues denamu, Hayunviii omoen ma-
nounsasuenou xupypeuu, Kues; *Hayuonansnas meduyuncras
akademus NocieouniomHoz2o oopasosanusn um. I1.J1. [llynuka,
Kageopa omopunonapureonocuu, Kues, Ykpauna

K npeumyniectBaM 5HIOCOKIUYECKON IIEHBEpHON aJieHo-
TOMHH OTHOCSITCSI G€301TaCHOCTh, TOYHOCTh yAAIeHHs TKAaHU H
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HHU3Kasg 4acToTa peuuauBa, OJHAKO OTHAJICHHBIC KIIMHUYCCKUE
Pe3yJIbTaThl 3TOr0 METO/Ia B JIUTEpaType CKYAHO MPECTaBICHbBI
u Hy)l()la}OTCﬂ B U3YYCHHUU.

Llenb uccnenoBaHus - ONPEASIUTh KIMHHYECKYTO A deKTHB-
HOCTb IICHBEPHOH aJICHOTOMHUU B OTJAJICHHOM IEPUOJIE MOCIIe
BMerarenbeTBa (12-24 mecsuen).

[IpoBeneHo cpaBHEHUE OTAAJICHHBIX PE3YJIbTATOB pas3pa-
0OTAaHHOTO aBTOpaMU BapHaHTa IICHBEPHOI TpaHCOPAIBLHOM
KOMOWHHMPOBAHHOW aJICHOTOMHH - 3HIOCKOIMHYECKOH MOJIH-
¢unmpoBanHoi MukponeOpunepHoii anenoromnn (OMMA) y
203 nereit ¢ onepanMsIMH MO KJIACCHUECKOW MeTonuke (n=25).
OlieHKa pe3ynbTaToB MPOBECHA 110 JTaHHBIM OIIPOCa POAUTEIICH
U KIIMHUYECKOTo 00cienoBanus aerei ciycts 12-24 Mecsina 1no-
CJIe BMEIIATEeNbCTBA.

YcTaHOBIIEHO, YTO, COITIACHO pE3yJIbTaTaM aHKETUPOBAHUS,

OMMA cnycrst 12-24 mec. Ha 22,02% 6onee 3ddekTuBHa 10
KPUTEPHUIO «BOCCTAHOBJICHHE HOCOBOTO JBIXaHHs» B CPABHEHHN
C aJICHOTOMHEN KJIacCHYeCKuM criocooom u Ha 22,5% - 1o rmo-
Ka3aTesio0 «4acToTa OCTPBIX PECHHPATOPHBIX 3a00jeBaHui». Y
JIeTell ¢ CeKPETOPHBIM OTHTOM Ha (hoHE rMIepTpOGUHU TIOTOU-
HOFI MUHJAJIMHBI BBIIIOJIHCHUEC ﬂaHHOﬁ METOAUKHU B COUCTAHUU
C TVIMHaHOHyHKuHCﬁ ITO3BOJISICT JOCTHUYb Jyqmumx pe3y.anaTOB
BOCCTAHOBJICHUs CITyX0BOH (pyHKImu Ha 16,6%.

DHockonuyeckas MoAU(GUIUPOBaHHAS MUKpOAEOpuaepHast
agieHOTOMHS - 3((GEKTUBHBIN W 0E30MACHBIA METOM JICUCHUS
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!Ghibradze G., 'Vadachkoria Z., 'Dzidziguri L., *Mikadze M.,’Modebadze 1., 2Rusishvili L.,’Dzidziguri D.
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Self-generation and transmission, as well as realization of ge-
netic information in eukaryotic cells, is known to be regulated
by exogenous and endogenous factors. Due to the regulatory
importance of growth factors, any type of disruption of their
activity initiates a pathological process in the body. Therefore,
the study of growth factors and their mechanisms of cascading
action remain the topical problems in biology and medicine. In
this point of view, special attention should be paid to the study of
protein factors expressed in tissue at different stages of benign
vascular tumor - Hemangioma - formation, which play a leading
role in the process of angiogenesis. Vascular tumors classified
by the World Health Organization vary considerably in preva-
lence. In particular, compared to malignant forms (such as Hem-
angiosarcoma, Kaposi’s sarcoma and Hemangioendothelioma),
a more common is benign vascular tumor Hemangioma, whose
prevalence frequency is 10-12% in the population of Caucasian
children [2, 3]. Several forms (capillary, cavernous, and mixed)
of Hemangioma have been described in the children, and the
phases of their formation (proliferation, plateau, and involution)
as well as signaling pathways of their regulatory factors are well
studied [7, 10, 14, 15, 19]. For example, one of the central fac-
tors involved in angiogenesis is vascular endothelial growth fac-
tor (VEGEF, a highly specific mitogen) that promotes the prolif-
eration of endothelial cells, their migration, and the formation of
new blood vessels [18, 20]. It participates in both physiological
and pathological processes in the body, which is why control-
ling its secretion allows you to manage the course of pathologi-
cal processes [9]. At the same time, we must bear in mind that
these processes have not yet been fully explored and their ac-
tive research is still ongoing [16]. There is no consensus on the
origin of Hemangiomas, which makes it difficult to classify and
separate them from other forms of vascular tumors [8]. Since
there is no unified theory about the origin of Hemangiomas, its
treatment is also complicated. Aside from that, the modern ther-
apeutic approach mainly involves the inhibition of angiogenesis
factor receptors using synthetic drugs, which in some cases are
accompanied by side effects [13]. That is why the search for
new ways of therapeutic approaches continues to this day. In this
regard, it is important to identify endogenous factors that inhibit
cell proliferation and to determine their potential for therapeutic
use. One of the factors inhibiting cell proliferation is identified
in the cells of almost all mammals. Both eu- and prokary-
otic cells have been shown to contain thermostable protein
complexes (TPC), whose low-molecular-weight component
(12-17 kDa) has the ability to decrease mitotic activity of the
tissue by inhibiting of transcription [6]. Comparative analysis
has shown that the complex of similar proteins isolated from
Hemangioma has a different, in particular minor, content of
a low molecular weight component [17]. It was interesting
to study the possibility of using this factor for therapeutic
purposes. We investigated the effect of thermostable protein
complex from chicken liver immobilized in neutral ointment
on the proliferation of liver cells in adolescent white rats. It
is established that the protein complex retains its ability to
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inhibit cell proliferation. In view of all the above, it was in-
teresting to study the effect of the thermostable protein com-
plex on experimental models of Hemangiomas. We turned
our attention to the chicken comb, which is the well-proven
example of Hemangiomas experimental models [1].

The aim of the work was to study the action of thermostable
protein complex isolated from adult chicken liver on the growth
of adolescent chicken comb.

Materials and methods. Experimental Animals and Model

Adult and adolescent (40-day-old) chickens as well as adult
white rats were used as subjects in the experiments. Tissue sam-
ples were taken from adult chicken comb (experimental model
of Hemangioma), adult rat pancreas, and postoperative mate-
rial of capillary Hemangioma received from Zhvania Pediatric
Clinic.

Experimental groups

We divided the birds into 2 groups: I - control group and
II - experimental group. The experimental group was injected
of aqueous solution of thermostable protein complex (200 pg)
from adult chicken liver in the comb daily, while the control
group was given the same amount of distilled water, for 22 days.
On the 22nd day of the injections, comb biopsy material was
taken to prepare histological slides.

Alcohol extraction of thermostable protein complex

To obtain a thermostable protein complex, we used the
Bullow alcohol extraction method [4]. The cleaned chicken liver
tissue washed in saline, weighed and added cold distilled water
in a ratio of 1/8. The suspension was homogenized in a Downs
type homogenizer. The homogenate was rapidly frozen in liquid
nitrogen and allowed to thaw completely at room temperature.
The resulting liquid sample was filtered through a quadrilateral
bandage and was added 96° alcohol to a final concentration of
50°. The mixture was placed at +4°C for one hour, and then cen-
trifuged at 600g for 10 minutes on a K-23 centrifuge. The result-
ing precipitate was removed from the supernatant and was added
96° alcohol in such an amount that the final concentration was
81°. The mixture was kept at +4° C for one hour and centrifuged
in the same manner. The obtained precipitate was dissolved in
water and boiled at +100°C (water bath) for 20 minutes, then
centrifuged at 600g for 10 minutes. The supernatant was frozen
in liquid nitrogen and lyophilized in an adsorption-condensation
lyophilizer. The protein in the obtained powder was determined
by the commonly accepted Lowry method [11]. Similarly were
isolated protein complexes from adult rat pancreas and postop-
erative material of capillary Hemangiomas.

Native protein electrophoresis in polyacrylamide gel

Native protein electrophoresis was performed using the Da-
vis method [5]. Acrylamide gel with a concentration gradient of
10-25% was used. The gel samples were solved in a buffer (0.5
M Tris HCI pH-6.8; 50% glycerol; 0.05% bromophenol blue)
and put 20 pl of solution per sample in the gel pockets. Their
electrophoretic separation was performed with power - 14 mA,
voltage - 100V. At the end of the process the gel was stained with
a solution of silver nitrate.
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Gel staining with silver nitrate

Silver staining was performed according to the method of
Nesterenko [12]. The gel was treated with a mixture of 60 ml
50% acetone and 1.5 ml 50% trichloroacetic acid for 5 minutes
and then kept in distilled water for 5 minutes. Then gel was
treated with 50% acetone for 5 minutes and then with sodium
thiosulfate solution (100 pul of 10% Na2S203 x 5SH20 + 60 ml of
distillate) for 1 minute. Consequently, this gel was treated with
silver nitrate solution (0.8 mL 20% AgNO3 + 0.6 mL 37% form-
aldehyde + 60 mL distillate) for 8 min and then with mixture of
sodium carbonate and sodium thiosulfate (1.2 g Na2Co3 + 25
mkl 37% formaldehyde + 25 ul Na2S203 + 60 ml bidistilate)
until staining. Reaction was stopped with 4% acetic acid solu-
tion. Between each procedure, gel was rinsed with the distilled
water 3 times for 3-5 seconds.

Fixation and embedding in paraffin

Biopsy materials were fixed in formalin (4% solution ph 7.2-
7.4 for 2 days). After fixation, the tissue sections were dehydrat-
ed by passing through increasing alcohol concentration baths
(70%- 30 min, 80%- 30 min, 96%- 30 min.). Then, tissues were
placed in acetone three times for 20 min each, acetone-benzene
(1:1) for 30 min, benzene three times for 20 min each. Then
samples were immersed into paraffin-wax mixture (58-60 °C),
three changes - 1 hour each. Tissues were embedded into paraf-
fin blocks. Tissues were sectioned by Leica microtome (thick-
ness of sections -5um) and stained using standard protocol of
Hematoxylin and Eosin (H&E). Tissue samples were studied
under the light microscope (Zeiss Primo Star, Germany).

Results and discussion. At the initial stage of the study, we
isolated TPC from adult chicken liver cells using the standard
method of alcohol extraction and performed a comparative anal-
ysis of its components, for which we used the polyacrylamide
gel electrophoresis method [5]. As a control, we used a set of
well-known marker proteins (molecular masses in the range of
245-11 kDa) and protein complexes isolated from intact rat pan-
creas and capillary Hemangioma.

kDa
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Fig. 1. A comparative study of the components of the ther-
mostable protein complex isolated from adult chicken liver, us-
ing native protein electrophoresis in a polyacrylamide gel; 1 -
Marker proteins (11 — 285 kDa), 2 - TPC isolated from cells of
adult chicken liver, 3 - rat pancreas TPC; 4 - capillary Heman-
gioma TPC

The image clearly shows that, like the pancreatic TPC, a
low-molecular-weight subfraction (rangel2-17 kDa) was
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identified in the thermostable protein complex isolated from
adult chicken liver, that is similar to protein complexes iso-
lated from Hemangioma tissues as previously described.

We used adolescent chickens (2-month-old males) to study
the effects of TPC isolated from adult chicken liver on the
growth of chicken comb. We divided the chickens into 2
groups: I - control group and II - experimental group. The
experimental group was injected with 300 ul of TPC (200 ng
of TPC / 300 pl of water) in chicken comb daily, while the
control group was injected with the same amount of distilled
water, for 22 days. On the 22nd day from the start of the in-
jections, chicken comb biopsy material was taken to prepare
histological slides. Studies have shown that changes in the
size and color of chicken comb in the experimental group
were noted as early as two weeks after chicken liver TPC
injections. These changes were evident in photographs taken
on the 20th day (Fig. 2). Figure 2 C and D clearly show
that typical capillary staining is also not seen around the
eye and neck areas of the study objects at 22 days (Fig. 2
C and D).

The change in the comb color of the study group animals
may be due to a reduction in the number of capillaries in the
chicken comb skin and / or a cessation of their growth.

Therefore, in parallel, we conducted a quantitative analysis
of blood vessels in the skin on histological slides. For this
purpose, we used paraffin slices stained with hematoxylin-
eosin and evaluated the quantitative changes in the capillaries
in the richest papillary layer of skin dermis.

Fig. 2. Impact of adult chicken liver TPC on adolescent chick-
en comb. Control (4, B) and experimental (C, D) animals on the
20th day after start of TPC injections

Studies have shown that the number of capillaries is signifi-
cantly reduced in the thin layer of the dermis, immediately under
the epidermis (Fig. 3).
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Fig. 3. Effect of TPC isolated from adult chicken liver on the number of capillaries in the skin of adolescent chicken comb

The histoarchitectonics of skin from chicken combs: A, B —
control group; C, D - experimental group; 1 - epidermis layer, 2 -
vascularized connective tissue (derma), capillaries are indicated
by the arrows (A, C - X400, B, D - X1000, H&E). E — Diagram
shows decreased number of comb capillaries after injections of
TPC (p>0,05).

Based on the results we can conclude that, the thermostable
protein complex of adult chicken liver has the ability to inhibit
capillary growth of adolescent chicken comb.
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SUMMARY

DEVELOPMENT OF NEW APPROACHES TO THE
TREATMENT OF HEMANGIOMAS IN EXPERIMENT

!Ghibradze G., 'Vadachkoria Z., 'Dzidziguri L.,
Mikadze M., 2Modebadze 1., >Rusishvili L., 2Dzidziguri D.

!Thilisi State Medical University, Department of Children and
Adolescent Maxillo-facial Surgery and Surgical Stomatology,
Department of Anesthesiology and Reanimatology, *Ivane Ja-
vakhishvili Thilisi State University, Faculty of Exact and Natu-
ral Sciences, Division of Biology, Department of Morphology,
Georgia

The aim of the study was to determine the endogenous fac-
tors regulating angiogenesis and develop new approaches to the
treatment of uncontrolled growth of capillaries.

The effect of a cell proliferation inhibiting thermostable pro-
tein complex (TPC), isolated from adult chicken liver, on an ex-
perimental model of Hemangioma (adolescent chicken comb)
was studied. It has been proved that thermostable proteins iso-
lated from the liver of adult chicken have the ability to inhibit the
growth of adolescent bird comb. In particular, it has been shown
that daily TPC injection (200 pg) into the comb of animals of the
experimental group for 22 days causes visible changes in the color
and size of the comb. To explain the changes in typical skin red-
ness and the comb size, quantitative changes in capillaries in highly
vascularized papillary layer of the dermis were assessed using his-
tological assessment.

Based on the results we can conclude that, the thermostable pro-
tein complex of adult chicken liver has the ability to inhibit capil-
lary growth of adolescent chicken comb.

Keywords: hemangioma, thermostable protein complex
(TBC), chicken comb.

PE3IOME

PASPABOTKA HOBBIX IOAXOA0B K JIEYEHUIO I'E-
MAHI'MOM B SKCIIEPUMEHTE

Tudpanze I.B., 'Bagaukopus 3.0., ! I3ux3urypu JI.B.,
“Mukanze M.A., *Mopnedanze W.IL., *Pycumsuiaun JL.O.,
3unzurypu J1.B.

"Tounucckuii 2ocyoapcmeennviil. MeOUYUHCKULL YHUGEpCUmen,
Oenapmamenm 4eroCmHO-TUYeol Xupypeuu U XupypeuiecKoul
CMOMamono2uu 0emcKo2o u NOOPOCMKOB020 803pacma, denap-
mamenm awecmesuonocuu u peanumamonoeuu, >Tourucckuil
eocyoapcmeennviil ynusepcumem um. He. [ocasaxuweunu, ga-
KY/IbImem mouHbIX U eCMeCcmeeHHbIX HAYK, Oenapmamennm 6uo-
noeuu, kageopa mopgonozuu, I pysus

Ienbio UcCle0BaHUS SIBUJIOCH M3yYEHHE DH/IOTCHHBIX (ak-
TOPOB, PETYJIUPYIONIMX aHTMOTEHE3, U pa3pabOTKa HOBBIX MO/
XO/IOB K JICYCHUIO HEKOHTPOIMPYEMOT0 POCTa KaIHJLISIPOB.

Ha skcnepumenTansHON MOENT reMaHTHOMBI (TpeOeHb Kyp)
H3y4YeHO JEHCTBHE TEPMOCTAOMIBHOTO OEIKOBOTO KOMILIEKCA
(TBK), Topmo3s11ero pa3MHOKEHHE KIETOK. YCTaHOBJIEHO, YTO
TEPMOCTAOWIIbHBIE OCIKM, BBIIECICHHBIC M3 TEYEHH B3POCIbBIX

© GMN

Kyp 00JaJaloT TOPMO3SIMM BIMSHHEM Ha POCT uX rpedHs. B
YaCTHOCTH, MIOKA3aHO, YTO B TeueHue 22 qHel exXeTHEBHAS HHb-
exuust TBK (200 Mxr) nTunam rpynisl HCCIeI0BaHUS BBI3bIBACT
BBIPAXKCHHBIC U3MEHEHUS LIBETA U pa3Mepa IpeOHsl.

C uenblo OOBSICHEHUSI MEXaHM3Ma M3MEHEHHI XapaKTepHO-
ro KpacHOro OKpaca U pa3Mepa I'peOHs Ha THCTOJOIMYECKHX
npenaparax caMoro 0oraroro KpOBEHOCHBIMHU COCYAAaMH  CJIOS
SHHUJEPMHCA - COCOYKOBOIO CJIOS, OLICHEHB! KOJIMUECTBEHHbBIC
M3MEHEHUS KallWUIIPOB.

YCTaHOBIIEHO, YTO B COCOYKOBOM CJIO€ 3MUAECPMHUCA KOJInYe-
CTBO KalMUIAPOB 3HAUUTENBbHO YMeHbIIaeTcs. Ha ocHoBaHuu
TOJIyYEHHBIX PE3YJIbTaTOB JIEJaeTCsl BHIBOJ, YTO TEPMOCTAOMIIb-
HbIl OCJIKOBBIM KOMILJICKC MMEUCHH B3POCIBIX IBIILIAT 00Ia1aeT
CHOCOOHOCTBIO MHIMOMPOBATh POCT KaMJUIIPOB T'PeOCLIKOB
MOJIOJBIX LIBIILIIAT.
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MICROSCOPIC CHANGES OF THE KIDNEY IN EXPERIMENTAL HYPERHOMOCYSTEINEMIA
ON THE BACKGROUND OF HYPER- AND HYPOTHYROIDISM
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Hyperthyroidism and hypothyroidism can cause various
metabolic changes, including metabolic disorders of sulfur-con-
taining amino acids, can also increase the risk of cardiovascular
disease, renal dysfunction and kidney failure [2].

Recent studies have shown that hypothyroidism is associ-
ated with increased serum creatinine, decreased glomerular
filtration rate, and an increased risk of chronic kidney disease.
It has been hypothesized that hypothyroidism may alter renal
function through effects on cardiac output, intrarenal hemody-
namics, and the renin-angiotensin-aldosterone system, as well
as structural changes, including decreased renal-to-body weight
ratio, reduced tubular mass, and altered glomerular architecture.
Hypothyroidism is more common in patients with chronic kid-
ney disease. Conversely, hypothyroidism is also considered as a
risk factor for suppressed renal function [10]. Recent data have
shown a direct link between hypothyroidism and a decrease in
glomerular filtration rate and an increase in chronic kidney dis-
ease [18].

Meanwhile, the pathophysiological mechanisms of renal dys-
function in hyperthyroidism, the nature of structural changes in
the renal parenchyma and the dynamics of changes in the ho-
meostatic functions of the kidneys induced by excessive secre-
tion of iodothyronines, remain poorly understood [23]. It was
found that changes in the transport of sodium ions in the kid-
neys, induced by hyperthyroidism, persist for a long time even
after normalization of thyroid status, and prolonged administra-
tion of thyroxine to rats leads to severe structural damage to the
glomerular and tubular components of the nephron [15].

Homocysteine (HCy) is a sulfur-containing amino acid that is
an intermediate product of methionine remethylation. Hyperho-
mocysteinemia (HHCy) is a well-known independent risk factor
for atherosclerosis and coronary heart disease [11]. Recent stud-
ies have shown that the level of HC in the blood was elevated
in patients with hypothyroidism [24]. However, the potential
pathophysiological mechanism underlying the increase in HCy
levels in thyroid hormone deficiency has not been fully clarified.
It has been hypothesized that elevated HCy may be associated,
at least in part, with renal impairment, as HCy level is negatively
correlated with renal function in the general population [9].

The aim of the study was to establish changes in the structure
of the kidney under the conditions of HHCy, hyper- and hypo-
thyroidism and their combined effects.

Material and methods. The experiments were performed
on 50 outbred white male rats weighing 180-200 g. Rats were
kept at standard daylight on a normal diet. All studies were con-
ducted in compliance with the requirements of humane treat-
ment of experimental animals, regulated by the Law of Ukraine
“On protection of animals from cruel treatment” (Ne 3447-1V
0f 21.02.2006) and the European Convention for the protection
of vertebrate animals used for experimental and other scientific
purposes (Strasbourg, March 18, 1986).

All animals were divided into 6 groups: st - intact rats. This
group of animals was injected intragastrically with 1% starch so-
lution; 2-a - animals with thiolactone HHCy, which was caused
by intragastric administration of HC in the form of thiolactone
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at a dose of 100 mg/kg body weight in 1% starch solution once a
day for 28 days. The dose, routes and duration of administration
of HCy-thiolactone are borrowed from the literature and did not
cause death of animals [21]; 3-a - animals with hyperthyroidism,
which were daily injected intragastrically with L-thyroxine at a
dose of 200 pg/kg in 1% starch solution [13]; 4-a - animals with
thiolactone HHCy, which were daily administered intragastri-
cally daily for 21 days L-thyroxine at a dose of 200 pg/kg in
1% starch solution; 5-a - animals with hypothyroidism, which
were daily administered intragastrically mercazolyl in 1% starch
solution at a dose of 10 mg/kg body weight [13]; 6-a - animals
with thiolactone HHCy, which were administered daily for 21
days intragastrically mercazolyl at a dose of 10 mg/kg in 1%
starch solution.

Animals were removed from the experiment 24 hours after
the last administration of the selected substances.

Collection of material for microscopic examinations and its
processing was performed according to the generally accepted
method [7]. Pieces of kidneys were fixed in 10% neutral for-
malin solution, dehydrated in alcohols of increasing concentra-
tion, embedded into paraffin blocks. The sections cut at 4-5 um
thickness, were stained with hematoxylin-eosin [7]. Histologi-
cal specimens were examined using a MIKROmed SEO SCAN
light microscope and photo-documented using a Vision CCD
Camera with an image output system from histological speci-
mens.

Results and discussion. Microscopic examination of the
kidney of intact white rats revealed that the organ has a typi-
cal structure of the parenchymal organ. Externally, the kidney is
covered by a fibrous capsule, which is formed by dense fibrous
connective tissue. The stroma of the organ is formed by thin lay-
ers of loose connective tissue with a dense network of hemocap-
illaries. The parenchyma of the organ is formed by a specialized
epithelium that forms the nephrons and the system of collecting
tubules. Nephrons are formed by the renal corpuscles and the
system of convoluted and straight tubules. The renal corpuscle
includes a knot of capillaries (glomerulus), a double-walled
Shumlyansky-Bowman’s capsule, and a mesangium. The cap-
sule of the renal corpuscle passes into the convoluted part of the
proximal tubule, which is lined with a single layer of columnar
epithelium and has an indistinct, slit-like lumen. The cytoplasm
of epitheliocytes is oxyphilic, in the center of each cell there
is one round nucleus. The distal tubule on histological slide is
less common and has a clear lumen lined with a single layer of
cuboidal epithelium with a round nucleus located in the center
of a cell and a light oxyphilic cytoplasm (Fig. 1).

A microscopic examination of the kidney of white rats under
the conditions of a simulated HHCy revealed lesions of both the
glomerular component of the kidney and damage to the tubular
epithelium and dyscirculatory disorders in the vascular system
of the organ. Vascular disorders main sign is poor blood supply
to the vessels of the kidney. In arteries and veins the wall is thin
with its moderate hypostasis, and thrombi are observed in their
lumens. Vessels with sharply expanded, blood-filled lumens and
the prominent intracapillary aggregation of erythrocytes are
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found in the interstitium of a microcirculatory bed, some ves-
sels are with a sludge phenomenon. There is perivascular edema
with moderate focal lympho-histiocytic infiltration. Renal cor-
puscles are heterogeneous in size, there are large hypertrophied
malpighians bodies with a slit-like lumen and local fusion of the
capsule layers. Also there are renal corpuscles with unchanged
histostructure and single small hypotrophied ones with compact-
ed vascular glomerulus and dilated urinary space of the capsule.
The glomerular network is blood-filled, with the enhanced ag-
gregation of erythrocytes in their lumens and stasis. In the wall
of the capillaries there is a focal and slight desquamation of the
endothelium, moderate hyperplasia of the basement membrane.
In the mesangium — there is an edema, also slight proliferation
of mesangiocytes is present (Fig. 2).

Fig. 1. Histological organization of the kidney cortex in rats
of intact group. Renal corpuscles, proximal tubules, distal tu-
bules, hemocapillaries of the peritubular blood network. Hema-
toxylin and eosin (H&E) staining. x 200

In the proximal convoluted renal tubules epithelial cells have
signs of pronounced dystrophic changes. Swelling, hypertrophy
and destruction of the brush border are observed in epithelio-
cytes. There is also desquamation of the epithelium and obtura-
tion of the tubules lumen by it (Fig. 2).
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Fig. 2. Histological changes of the kidney of animals under
conditions of hyperhomocysteinemia.

Dyscirculatory disorders: stasis in the vessels of the venous
bed, aggregation of erythrocytes in the lumens of the glomeruli
capillaries and peritubular blood network, edema of the mesan-
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gium, dystrophic changes of the renal epithelium. Hypertrophied
and atrophied renal corpuscles. Staining with hematoxylin and
eosin (H&E). x200

In the group of animals with experimental hyperthyroidism
circulatory disorders are also established, manifested by uneven
blood supply to the vessels of the cortex and medulla of the or-
gan, especially the capillaries of the vascular glomeruli of the
renal corpuscles. Vessels of venous type are blood-filled, with
insignificant edema of the wall and stasis in their lumens. Arte-
rial vessels have a spasmodic lumen, their wall is thickened. In
the interstitium of the parenchyma significant edema with mod-
erate lympho-histiocytic infiltration and diffuse increase in the
number of activated fibroblastic series cells.

The lumens of the afferent and efferent arterioles are blood-
filled, with moderate edema in their wall. The capillaries of the
vascular glomeruli are dilated, in their lumens there is increased
aggregation of erythrocytes. In the wall of hemocapillaries there
is a significant thinning or swelling of the basement membrane.
In the mesangium there was edema with a moderate increase
in the number of mesangiocytes. The urinary space increases
moderately between the parietal and visceral layers of the Shum-
lyansky-Bowman’s capsule. The diameter of all types of tubules
and the diameter of their lumens increase. The cytoplasm of the
epitheliocytes of the nephron tubules is oxyphilic, there is mod-
erate edema, nuclei are dark, compacted, basophilic. At the api-
cal pole of the epithelium of the proximal tubules there are signs
of granular dystrophy in the form of homogeneous fine-grained
eosinophilic granules (Fig. 3).
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Fig. 3. Microscopic changes of the kidney of animals under
the conditions of simulated hyperthyroidism. Deformed renal
corpuscles, stasis in the capillaries of the vascular glomerulus
and microcirculatory bed vessels of the interstitium. Destructive
changes of the renal epithelium. Staining with hematoxylin and
eosin (H&E). x 200

Histological examination of the kidneys of experimental ani-
mals under conditions of simulated hyperthyroidism and HHCy
showed a greater degree of dystrophic changes in the structural
components of the organ compared with previous observation
groups.

The revealed signs of vascular insufficiency in the kidneys are
manifested by a sharp dilation and blood-filled lumen of the ves-
sels of the venous bed, a significant thinning and reorganization
of their wall (edema). In the cortex of the renal parenchyma, this
causes the formation of single local hemorrhages. Extravasate
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is pale pink, in its center there is hemolysis of erythrocytes, and
on its periphery a large number of leukocytes and macrophages
- histiocytes. The vessels of the arterial bed have a thickened
wall and a spasmodic lumen. There is stasis in the lumens of
some arteries.

There is moderate perivascular edema with significant fo-
cal lympho-histiocytic infiltration and an increase in diffusely
located activated fibroblasts in the interstitium of the renal pa-
renchyma due to increased permeability of the walls of the mi-
crocirculatory bed vessels. Deformation of renal corpuscles was
observed. In some cases - focal (local) thickening and destruc-
tion of the capsule outer layer of the renal corpuscle, there is a
narrowing of the urinary space in the capsule. Glomerular capil-
laries are blood-filled, their lumens are significantly expanded,
and the wall is thin. Due to the increased permeability of the
filtration barrier in the mesangium, there is significant swelling
of it (Fig. 4).
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Fig. 4. Microscopic changes of the kidney of animals under
the conditions of simulated hyperthyroidism and hyperhomo-
cysteinemia. Stasis in the capillaries of the vascular glomerulus
and vessels of the microcirculatory bed of interstitium, blood-
filled veins, deformed renal corpuscles with edema of the me-
sangium, dystrophically altered epitheliocytes of the tubules,
dilated lumens of the distal tubules. Staining with hematoxylin
and eosin (H&E). x 200

In cross section, the diameter of the tubules themselves and the
diameter of their lumens increases. The cytoplasm of the renal epi-
thelium of all types of tubules is oxyphilic, there is swelling of it,
nuclei are dark, hyperchromic. The epithelium of the proximal tu-
bules is characterized by signs of granular and hydropic dystrophy.
In the proximal tubules there is a significant thickening of the base-
ment membrane, focal desquamation of epitheliocytes, their exfo-
liation into the lumen and deposition of eosinophilic protein masses
in the lumen of some proximal tubules.

Microscopic examination of the kidney under the conditions
of simulated experimental hypothyroidism revealed changes in
the cells of the filtrative and reabsorptive components of the or-
gan nephrons. At the same time in the parenchyma of the cor-
tex there are nephrons with unchanged histoarchitectonics and
nephrons with deformed renal corpuscles and destructive chang-
es in the tubular system.

The capillaries of the glomerular network is determined by
blood-filling, increased aggregation of erythrocytes, stasis. In
the wall of hemocapillaries the basement membrane is thick-
ened. Between the loops of the capillaries there is well defined,
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expanded mesangial matrix. The area of the urinary space be-
tween the parietal and visceral layers of the capsule is moderate-
ly reduced. Epithelium of the outer layer is flattened, basement
membrane is thickened. Among the epithelium there are single
cells with pyknotic nuclei.

Pronounced dystrophic changes are observed in the epithe-
lium of the proximal and distal tubules. In cross section, the
diameter of the proximal tubules increases, but their lumen is
narrowed. In the cytoplasm - moderate edema with pronounced
vacuolation, nuclei are basophilic, compacted. On the apical
pole of the epithelium of the proximal tubules, fragmentation
and desquamation of the brush border are observed (Fig. 5). The
basement membrane of the tubules is thickened.

b B &l e e Lol
Fig. 5. Microscopic changes of the kidney of animals un-
der conditions of experimental hypothyroidism. Destructively
changed renal corpuscles, renal tubules. Erythrocyte aggrega-
tion, stasis in the lumens of capillaries of the glomerular net-

work and interstitial vessels. Staining with hematoxylin and
eosin (H&E). x 200

Histological study of the kidneys of animals under the com-
bined effects of hypothyroidism and HHCy revealed the most
significant destructive-degenerative changes in the filtration and
reabsorption apparatus of the organ on the background of signifi-
cant vascular disorders. The walls of blood vessels are thickened
with pronounced edema, their lumen is dilated and blood-filled.
There are mixed thrombi with hemolysis of erythrocytes in the
lumen of individual arteries and veins. Stasis and the enhanced
intracapillary aggregation of erythrocytes and thrombocytes,
considerable perivascular hypostasis is found in the vessels of
the microcirculatory bed. Lympho-histiocytic infiltration, edema
and inflammation, local hemorrhages are observed in the inter-
stitium (Fig. 6 A, B). Extravasate is pale pink with hemolysis of
erythrocytes in the center and lympho-histiocytic infiltration on
the periphery of hemorrhage.

In the renal corpuscles there is an increase in number of glom-
eruli and a decrease in the urinary space of the Shumlyansky-
Bowman’s capsule. The mesangium is characterized by edema
and infiltration by neutrophils, monocytes and lymphocytes. Nu-
merous vacuoles are present in the cytoplasm of mesangiocytes,
the cytoplasm is brightly oxyphilic. Adhesions between the
capillaries of the glomerulus and the inner layer of the capsule
are present. The phenomenon of sludge (increased aggregation
of erythrocytes) is found in the lumens of the capillaries of the
glomerulus. Endotheliocytes are flattened, the basement mem-
brane is hyperplastic, brightly oxyphilic.
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Damage to the epithelium in the tubular system are mani-
fested by cell hypertrophy, loss of the brush border, edema and
vacuolization of the oxyphilic cytoplasm, nuclei are basophilic,
compacted. There are some areas with desquamation of the epi-
thelium and obturation of the lumen of the tubules by it (Fig.
6 A). The basement membrane of the tubules is significantly
thickened, homogeneous.
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Fig. 6. Microscopic changes of the kidney of animals under
the conditions of simulated hypothyroidism and hyperhomocys-
teinemia.

A. Dilated, blood-filled lumens of the vessel, epithelial dystro-
phy, leukocyte infiltration. Staining with hematoxylin and eosin
(H&E). x 400.

B. Hemorrhage in the renal parenchyma, deformed and de-
structively altered renal corpuscle, nephron tubular dystrophy.
Staining with hematoxylin and eosin (H&E). x 200

The results of the study of the kidneys at the HHCy are con-
sistent with the available data from the literature sources. Mi-
croscopic examination of the kidney under experimental HHCy
in rats showed damage to both the glomerular component of the
kidney, damage to the epithelium of the tubules and dyscircula-
tory disorders in the vascular system (focal and slight desqua-
mation of the endothelium, minor hyperplasia of the basement
membrane). In the proximal convoluted renal tubules, epithe-
lial cells have signs of pronounced dystrophic changes (edema,
epithelial cell hypertrophy). The high prevalence and severity of
HHCy in patients with chronic kidney disease is an important
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prognostic value as a risk factor for cardiovascular disease [6].
Menon V and others [17] found that HHCy is a risk factor for
chronic kidney disease. In experimental work, it was found that
HHCy causes acute interstitial nephritis and glomerular damage
to the kidneys [19]. Hyperthyroidism had a destructive effect on
kidney tissues, and circulatory disorders (uneven blood supply
to the vessels of the cortex and medulla of the organ) were estab-
lished. Significant edema with moderate lympho-histiocytic in-
filtration and diffuse increase in number of activated fibroblastic
cells were found in the interstitium of the parenchyma. Lumen
and diameter of all types of tubules were increased; there was
moderate edema, nuclei in the cytoplasm of epitheliocytes of
nephron tubules were dark, compacted and basophilic. Recent
studies have shown that hyperthyroidism leads to increased renal
blood flow and glomerular filtration rate [3]. The authors found
that thyroid hormones increase cardiac output due to the positive
chronotropic and inotropic effects, which leads to a decrease in
vascular resistance and increases renal blood flow. Dizaye K.
et al. [4] found that in patients with hyperthyroidism, the glo-
merular filtration rate increases by approximately 18-25%, not
only due to increased renal blood flow but also to activation of
the renin-angiotensin-aldosterone system, and causes afferent
arterial vasodilation and efferent arterial vasoconstriction, and
as a consequence, leads to an increase in filtration pressure. In
patients with hyperthyroidism, serum creatinine, as an inverse
marker of glomerular filtration rate, is significantly reduced not
only by increasing glomerular filtration rate but also by reduc-
ing total muscle mass [8]. Hyperthyroidism increases cellular
metabolism, which leads to an increase in cystatin, the level of
which correlates poorly with the glomerular filtration rate, in-
creased N-acetyl-B-D-glucosaminidase due to destruction of the
glomerular basement membrane and damage to the tubules [12].

We found that under conditions of simulated hyperthyroidism
and HHCy, there is a greater degree of dystrophic changes in the
structural components of the kidneys compared with individual
HHCy or hyperthyroidism. The revealed signs of vascular insuf-
ficiency in the kidneys were manifested by a sharp expansion
and blood supply to the lumen of the venous bed vessels, sig-
nificant thinning, edema and the formation of single local hem-
orrhages. Deformation of renal corpuscles was observed, there
was a narrowing of the urinary space in the capsule. It is possible
that these changes are the result of impaired metabolism of HCy.
In study [21], it was found that patients with acute renal fail-
ure have a number of disorders of folic acid metabolism, which
play a key role in the remethylation of HCy, due to disruption
of folic acid transport and decreased plasma folic acis conjugate
activity. In a study [1], it was found that the use of folic acid
helps reduce the negative effects of HHCy among patients with
chronic kidney disease. The authors suggest the use of folic acid
with or without methylcobalamin supplements as an appropriate
adjunctive therapy in patients with chronic kidney disease.

We have shown that experimental hypothyroidism caused
destructive changes in the cells of the filtration and reabsorp-
tion components. The parenchyma of the cortex had nephrons
with unchanged histoarchitectonics, deformed renal corpuscles
and destructive changes in the tubular system. Capillaries were
blood-filled, the enhanced aggregation of erythrocytes and sta-
sis are defined, and in a wall of microvessels, the basement
membrane is thickened. Between the loops of the capillaries
expanded mesangial matrix is well defined. The area of the uri-
nary space between the parietal and visceral layers of the cap-
sule is moderately reduced. Pronounced dystrophic changes are
observed in the epithelium of the proximal and distal tubules.
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It is clear that renal dysfunction associated with hypothyroid-
ism is a consequence of the direct effects of thyroid hormones
on the cardiovascular system (increased peripheral resistance
and decreased myocardial contractility and stroke volume) and
metabolism (hyperlipidemia), as well as indirect effects through
paracrine or endocrine mediators, such as insulin-like growth
factor 1 and vascular endothelial growth factor [16, 20]. Hypo-
natremia is the most common disorder in patients with hypothy-
roidism and is found in 45% of cases of hypothyroidism with a
concomitant increase in creatine levels and in 25% with normal
creatinine levels. Those changes are apparently associated with
a decrease in glomerular filtration rate, which leads to a decrease
in water delivery to the distal segments of the tubular canals.
Another possible mechanism of hyponatremia caused by hypo-
thyroidism is a disorder similar to the syndrome of inappropriate
vasopressin secretion [14]. It has been found that normalization
of thyroid hormone levels (levothyroxine replacement therapy)
in patients with hypothyroidism and chronic kidney disease can
significantly improve the rate of glomerular filtration of the kid-
neys in children with hypothyroidism, but normalization of this
process is slow and sometimes partial [5].

The combined effect of hypothyroidism and HHCy caused the
most significant destructive-degenerative changes in the filtra-
tion and reabsorption apparatus of the organ on the background
of significant vascular disorders. Mixed thrombi with hemolysis
of erythrocytes were found in the lumens of individual arter-
ies and veins. Hemorrhages in the renal corpuscles were de-
tected, an increase in number of glomeruli and a decrease in
the urinary space of the Shumlyansky-Bowman’s capsule were
detected. The mesangium is characterized by edema and infil-
tration by neutrophils, monocytes and lymphocytes. It is obvi-
ous that HHCy causes a toxic effect on the epithelium of the
tubular system, manifested by cell hypertrophy, loss of the brush
border, edema and vacuolization of the oxyphilic cytoplasm, its
dystrophy, compaction of basophilic nuclei. Lympho-histiocytic
infiltration, edema and inflammation were found in the intersti-
tium, local hemorrhages occurred. It was found that the base-
ment membrane of the tubules was significantly thickened and
homogeneous.

Conclusion. Microscopic studies of the kidneys showed
that under the conditions of simulated HHCy, hyper- and hy-
pothyroidism, and especially with their combined effect, there
are significant disorders of the vascular bed with remodeling
of the vessel wall, formation of sludges and thrombi, mostly in
glomerular capillaries and capillaries of peritubular blood net-
work. Increased permeability of vascular walls is accompanied
by edema and lymphohistiocytic infiltration of the cortex and
medulla of the organ. On the background of hemodynamic dis-
orders, there are significant destructive and dystrophic changes
in the epitheliocytes of the renal corpuscles of the Shumlyansky-
Bowman’s capsule, the proximal and distal tubules of the neph-
ron, the filtration and reabsorption apparatus of the organ. The
most pronounced changes in the structure of kidney tissue occur
in HHCy on the background of hypothyroidism.

REFERENCES

1. Cianciolo G, De Pascalis A, Di Lullo L, Ronco C, Zannini
C, La Manna G. Folic Acid and Homocysteine in Chronic Kid-
ney Disease and Cardiovascular Disease Progression: Which
Comes First? / Cardiorenal Med. 2017 Oct;7(4):255-266. doi:
10.1159/000471813..

2. Cotoi L, Borcan F, Sporea I, Amzar D, Schiller O, Schiller A, De-

120

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

helean CA, Pop GN, Borlea A, Stoian D. Thyroid Pathology in End-
Stage Renal Disease Patients on Hemodialysis. // Diagnostics (Ba-
sel). 2020 Apr 23;10(4):245. doi: 10.3390/diagnostics10040245.

3. den Hollander JG, Wulkan RW, Mantel MJ, Berghout A.
Correlation between severity of thyroid dysfunction and renal
function. // Clin Endocrinol (Oxf). 2005 Apr;62(4):423-7. doi:
10.1111/j.1365-2265.2005.02236.x.

4. Dizaye K, Mustafa ZA. The effect of eplerenone on the renin-
angiotensin-aldosterone system of rats with thyroid dysfunc-
tion. // J Pharm Pharmacol. 2019 Dec;71(12):1800-1808. doi:
10.1111/jphp.13168.

5. Elgadi A, Verbovszki P, Marcus C, Berg UB. Long-term effects
of primary hypothyroidism on renal function in children. // J Pe-
diatr. 2008 Jun;152(6):860-4. doi: 10.1016/j.jpeds.2007.10.050.
6. Gatt A, Makris M. Hyperhomocysteinemia and venous throm-
bosis. // Semin Hematol. 2007 Apr;44(2):70-6. doi: 10.1053/j.
seminhematol.2007.01.002.

7. Goralskiy, L.P., Homich, V.T., Kononskiy, O.I. Fun-
damentals of histological technique and morphofunctional
methods of research in norm and in pathology. Zhitomir:
Polissya. 2011.

8. Gunatilake SSC, Bulugahapitiya U. Coexistence of Primary
Hyperaldosteronism and Graves’ Disease, a Rare Combination
of Endocrine Disorders: Is It beyond a Coincidence-A Case
Report and Review of the Literature. // Case Rep Endocrinol.
2017;2017:4050458. doi: 10.1155/2017/4050458.

9. Hamed SA. Neurologic conditions and disorders of uremic
syndrome of chronic kidney disease: presentations, causes,
and treatment strategies. / Expert Rev Clin Pharmacol. 2019
Jan;12(1):61-90. doi: 10.1080/17512433.2019.1555468.

10. Huang CW, Li BH, Reynolds K, Jacobsen SJ, Rhee CM, Sim
JJ. Association between hypothyroidism and chronic kidney dis-
ease observed among an adult population 55 years and older. //
Medicine (Baltimore). 2020 Apr;99(17):¢19569. doi: 10.1097/
MD.0000000000019569.

11. Kim J, Kim H, Roh H, Kwon Y. Causes of hyperhomocys-
teinemia and its pathological significance. / Arch Pharm Res.
2018 Apr;41(4):372-383. doi: 10.1007/s12272-018-1016-4.

12. Kim, S.R., Lee, Yh., Lee, SG. et al. The renal tubular dam-
age marker urinary N-acetyl-p-d-glucosaminidase may be more
closely associated with early detection of atherosclerosis than
the glomerular damage marker albuminuria in patients with type
2 diabetes. // Cardiovasc Diabetol 16, 16 (2017). https://doi.
org/10.1186/s12933-017-0497-7.

13. Lin YH, Lin KH, Yeh CT. Thyroid Hormone in Hepatocel-
lular Carcinoma: Cancer Risk, Growth Regulation, and Antican-
cer Drug Resistance. / Front Med (Lausanne). 2020 May 22;7:
174. doi: 10.3389/fmed.2020.00174.

14. Lomenick JP, El-Sayyid M, Smith W1J. Effect of levo-thyrox-
ine treatment on weight and body mass index in children with
acquired hypothyroidism. // J Pediatr. 2008 Jan;152(1):96-100.
doi: 10.1016/j.jpeds.2007.06.006.

15. Long Y, Nie J. Homocysteine in Renal Injury. // Kidney Dis
(Basel). 2016;2(2):80-87. doi:10.1159/000444900.

16. Mazza A, Beltramello G, Armigliato M, Montemurro D,
Zorzan S, Zuin M, Rampin L, Marzola MC, Grassetto G, Al-
Nahhas A, Rubello D. Arterial hypertension and thyroid dis-
orders: what is important to know in clinical practice? // Ann
Endocrinol (Paris). 2011 Sep;72(4):296-303. doi: 10.1016/].
ando.2011.05.004.

17. Menon V, Sarnak MJ, Greene T, Wang X, Pereira AA, Beck
GJ, Kusek JW, Selhub J, Collins AJ, Levey AS, Shlipak MG.
Relationship between homocysteine and mortality in chronic



GEORGIAN MEDICAL NEWS
No 2 (323) 2022

kidney disease. // Circulation. 2006 Mar 28;113(12):1572-7.
doi: 10.1161/CIRCULATIONAHA.105.570127.

18. Pan Q, Gao S, Gao X, Yang N, Yao Z, Hu Y, Miao L, Chen
Z, Wang G. Relation of kidney function and homocysteine in
patients with hypothyroidism. // Endocr Connect. 2021 May
13;10(5):502-510. doi: 10.1530/EC-21-0069.

19. Pushpakumar, S., Kundu, S. & Sen, U. Hydrogen Sulfide
Protects Hyperhomocysteinemia-Induced Renal Damage by
Modulation of Caveolin and eNOS Interaction. // Sci Rep 9,
2223 (2019). https://doi.org/10.1038/s41598-018-38467-6

20. Sharma A, Mucino MJ, Ronco C. Renal functional reserve
and renal recovery after acute kidney injury. // Nephron Clin
Pract. 2014;127(1-4):94-100. doi: 10.1159/000363721. Epub
2014 Sep 24. PMID: 25343829.

21. Stam F, van Guldener C, Ter Wee PM, Jakobs C, de Meer K,
Stehouwer CD. Effect of folic acid on methionine and homocys-
teine metabolism in end-stage renal disease. / Kidney Int. 2005
Jan;67(1):259-64. doi: 10.1111/5.1523-1755.2005.00076.x.

22. Stangl GI, Weisse K, Dinger C, Hirche F, Brandsch C, Eder
K. Homocysteine thiolactone-induced hyperhomocysteinemia
does not alter concentrations of cholesterol and SREBP-2 tar-
get gene mRNAS in rats. / Exp Biol Med (Maywood). 2007
Jan;232(1): 81-87.

23. Zhang Y, Wang Q, Li Q, Lu P. Association between Hy-
perhomocysteinemia and Thyroid Hormones in Euthyroid
Diabetic Subjects. / Biomed Res Int. 2015;2015:196379. doi:
10.1155/2015/196379.

24. Zhou YF, Guan YF. [Hyperhomocysteinemia and kidney
diseases]. // Sheng Li Xue Bao. 2018 Dec 25;70(6):607-611.
Chinese.

SUMMARY

MICROSCOPIC CHANGES OF THE KIDNEY IN EX-
PERIMENTAL HYPERHOMOCYSTEINEMIA ON THE
BACKGROUND OF HYPER- AND HYPOTHYROIDISM

"Nechiporuk V., 2Nebesna Z., 'Didyk N., 'Mazur O.,
’Korda M.

National Pirogov Memorial Medical University, Vinnytsia; L.
Gorbachevsky Ternopil National Medical University of the Min-
istry of Health of Ukraine

Hyper- and hypothyroidism are two typical clinical conditions
that can cause a variety of metabolic changes, including im-
paired sulfur-containing amino acids metabolism, increased risk
of cardiovascular disease, renal dysfunction, and renal failure.
Hypothyroidism has been shown to be associated with increased
serum creatinine, decreased glomerular filtration rate, and an
increased risk of chronic kidney disease. At the same time, the
pathophysiological mechanisms of renal dysfunction induced by
excessive iodothyronine secretion are poorly understood.

The aim of the study was to establish the reorganization of
the kidney structural components under the conditions of ex-
perimental hyperhomocysteinemia (HHCy), hyper- and hypo-
thyroidism and their combined effects. Thiolactone HHCy was
simulated by administering to animals exogenous homocysteine
(HC) in the form of thiolactone at a dose of 100 mg/kg body
weight once a day for 28 days. Hyperthyroidism was simulated
by daily administration of L-thyroxine at a dose of 200 pg/kg on
21st day, hypothyroidism - daily administration of mercazolyl at
adose of 10 mg/kg on 21st day. Separate groups of animals were
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administered L-thyroxine and mercazolyl in parallel with HC.

A significant degree of dystrophic changes in the structural
components of the kidneys under conditions of simulated hy-
perthyroidism and HHCy was established. Signs of vascular in-
sufficiency in the kidneys were detected. Deformation of renal
corpuscles, single focal thickenings and destruction of the outer
layer of the renal corpuscle capsule were observed, there was a
narrowing of the urinary space in the capsule.

Microscopic study of the kidneys of animals under the com-
bined effects of hypothyroidism and HHCy revealed the most
significant destructive-degenerative changes in the filtration and
reabsorption apparatus of the organ on the background of signif-
icant vascular disorders. An increase in number of glomeruli and
a decrease of the urinary space of the Shumlyansky-Bowman’s
capsule were observed in the renal corpuscles. Podocytes under-
went significant destructive changes. Damage to the epithelium
in the system of tubules was manifested by cell hypertrophy.

Under the conditions of simulated HHCy, hyper- and hypo-
thyroidism, and especially with their combined effect, there are sig-
nificant disorders of the vascular bed with remodeling of the vascu-
lar wall. On the background of hemodynamic disorders, there are
significant destructive and dystrophic changes in the epitheliocytes
of the renal corpuscles of the Shumlyansky-Bowman’s capsule, the
proximal and distal tubules of the nephron, the filtration and reab-
sorption apparatus of the nephrons of the organ.

Keywords: hyperthyroidism, hypothyroidism, hyperhomo-
cysteinemia, microscopic changes, kidneys.

PE3IOME

MUKPOCKOIIUYECKHUE U3MEHEHUS ITOYKHU ITPU
3KCHEPUMEHTAJILHOM T'MIEPTOMOIIUCTEAHE-
MUU HA ®OHE I'IIEP- U TUIIOTUPEO3A

"Heunnopyxk B.M., *He6ecnas® 3.M., Tuapix H.B.,
"Ma3syp O.H., ’Kopaa M.M.

!Bunnuykuil HAYUOHATbHBIT MEOUYUHCKULL YHUBEPCUMEM UM.
H.U. upocosa,; *Teprononbckuil HAYUOHANbHBIL MEOUYUHCKULL
yrusepcumem um. U.A. Topbauesckoco MO3 Yrpaunwvt

Lesbio nccnenoBaHus SIBUJIOCH ONPEIEICHUE PEOpraHU3aLuu
CTPYKTYPHBIX KOMIIOHEHTOB IIOYEK IPU 3KCHEPUMEHTaJIbHOM
T'MIEPrOMOLIUCTEHHEMHUHY, TUIIEP- U TUIOPTHPEO3e U UX coue-
TAHHOM BO3JICHCTBUH.

TuonaxronoByto runepromouncrenHemuto (I'T'L) mogenupo-
BaJIM BBEICHUEM >KUBOTHBIM 3K30reHHOro romonucrensa (I'LT)
B BHUJE THOJAaKkTOHA B 103¢ 100 MI/Kr Macchl Teiaa OIUH pa3 B
CYTKHU B TeueHHe 28 nHel. [ uneprupeo3 MoaeapoBaiu myTem
©KETHEBHOTO BBeIcHUs L-TupokcuHa B 103¢ 200 MKI/KT B TeUe-
HUe 21 IHs, TUIIOTUPEO3 - ©XKEIHEBHOIO BBEJCHUSI MEPKa30IMnia
B 03¢ 10 mr/kr B Tedenue 21 aust. OTaeIbHBIM IPYyIIaM KUBOT-
HBIX BBOAMIN L-THpoKcHH M MepKazow napasuiensHo ¢ [T

VYcraHoBiIeHa 3HAYMTENbHASE CTENCHb AUCTPOPHUUISCKUX W3-
MEHEHHMH B CTPYKTYPHBIX KOMIIOHEHTaX IOYEK NPH CMOJEIIH-
poBanHoM runeprupeose u I'T'Ll. BoisiBieHsl npuszHaku cocynu-
CTOW HEJOCTAaTOYHOCTH B rnovkax. Habmonanace pedopmarus
IIOYEUHBIX TeJeL, CIMHUYHbIC OUaroBble YTOJIIECHHUS U AeCTPYK-
1M HapY’>KHOTO JIMCTa KAaIICyJbl ITOYEYHOTO TeJblia, CYXKEHHE
MOUEBOI'0 IPOCTPAHCTBA B Karcyle.

MHUKpPOCKONINYECKOE U3y4E€HHE OUKH )KUBOTHBIX B YCIOBHAX
COYETAHHOTO BIMsHUS runorupeosa u I T1] ycraHoBuio Han6o-
Jiee 3HaUUTENbHbIE JeCTPYKTUBHO-AECTCHEPAaTUBHBIC 3MEHECHHUS
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(GHUIBTPALIMOHHOTO ¥ peabcopOIIMOHHOTO arapaTtoB OpraHa Ha
(oHE 3HAYUTENBHBIX COCYIUCTBIX HapylIeHHH. B moyedHbIx
Tenblax HaOIIONANOCh YBEINUCHHE KIIyOOUKOB M YMCHBIICHUE
MO4YeBOro ImpocrpaHcTBa Karcynsl IllymisHckoro-boymena.
Bb]pa31/1Tem>H1>1e JACCTPYKTHUBHBIC HW3MCEHCHUS IPETEPIICBAIN
nofouuThl. [ToBpexkaeHNE STTUTENNS B CUCTEME KaHAJIBLIEB IPO-
SIBIISUIOCH THIIEPTPOGHEii KISTOK.

IIpu cmonenuposannoii I'T1l, runep- u runoTupeose u oco-
6eHHO IIPpU UX COYECTAHHOM BJIMSTHUU ITPOUCXOAAT 3HAYUTECIIbHBIC
paccTpoiicTBa COCYAUCTOrO pycila ¢ PeMOSIMPOBAaHUEM CTEH-
KU cocynoB. Ha ¢one HapyuieHus reMOANHAMHUKN [IPOUCXOIST
SHAYUTCIIbHBIC NCCTPYKTUBHLIC U JII/ICTpO(bI/I‘[eCKPle N3MCHCHMUS
SIUTECIIMOUUTOB IMOYECYHBIX TEJICLl KaIlCyJIbI HJyMJ'lS[HC](OFO—BO—
YMEHA, MNPOKCUMAJIbHBIX U JUCTAJIbHBIX KaHAJIbLIEB He(prHa,
(GHUIBTPAMOHHOTO U peabcopOIMOHHOTO anapara oprasa.
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POSSIBLE ROLE OF KISSPEPTIN IN TESTOSTERONE-INDEPENDENT REGULATION
OF SEXUAL MOTIVATION IN MALE RATS

'Tissen L., 'Magarramova L., 2Badrutdinov R., *Takeeva Z., 'Proshin S., 'Shabanov P.

!Institute of Experimental Medicine, Department of Neuropharmacology, St. Petersburg;
’St. Petersburg State Pediatric Medical University, Russia

Originally discovered like endogenous metastases suppres-
sors kisspeptins, are the group of neuropeptides produced from
its 145-amino acid polypeptide precursor encoded by the KISS1/
kiss1 gene, is a key regulator of reproductive function. Several
isoforms exist with a common RF-amide C terminus, including
kisspeptin (KP)-54, KP-14, KP-13 and KP-10 although there is
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some debate as to what extent each isoform is naturally pres-
ent [3,5]. Kisspeptin is the endogenous ligand for the kisspeptin
receptor (KISS1R) [6]. All of the isoforms have the ability to
activate the kisspeptin receptor due to a common C-terminal de-
capeptide sequence. It is known that kisspeptin, acting centrally
via the kisspeptin receptor, stimulates secretion of gonadotro-
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phin releasing hormone (GnRH). Loss of kisspeptin signaling
causes hypogonadotrophic hypogonadism in humans and other
mammals. Kisspeptin interacts with other neuropeptides such as
neurokinin B and dynorphin, to regulate GnRH pulse genera-
tion [11]. Kisspeptin also plays a role in sexual behaviour [1,
9]. Gonadally-intact testosterone-replaced male kisslr knock-
out mice fail to display an olfactory partner preference despite
normosmia, as evidenced by spending a comparable amount of
investigatory time with male and female mice [1].

The aim of this work is to study the effect of kisspeptin on male
rats’ sexual motivation and its dependence on testosterone levels.

Material and methods. In this study 50 copulation naive male
Wistar rats (100 days, 250g) were used, divided into 5 groups of
10 animals each. In the first group animals were intact, while the
remaining groups were administrated with hormonal and non-hor-
monal regulators of sexual behaviour. The experiments were done
in accordance with the local ethics committee’s requirements.

Substances. In the first experimental group, the animals re-
ceived GnRH analogue Buserelin acetate (Pharm sintez, Russia)
2 pg/ul intranasally 20 pl (10 pl per nostril) and saline intra-
peritoneally 200 pl. The second group received Kisspeptin-10
(Institute of Ultra Pure Biochemical Preparations, Russia) 0.15pg/
ul intranasally 20 pl (10 pl per nostril) and saline intraperitoneally
200 pl. The third group received saline intranasally 20 pl (10 pl
per nostril) and Kisspeptin-10 (Institute of Ultra Pure Biochemi-
cal Preparations, Russia) 0.15ug/ul intraperitoneally 200 pl. . The
fourth group received saline intranasally 20 pl (10 pl per nostril)
and Yoquimbine HCI (Zdorovie pharmaceuticals, Ukraine) 1mg/ml
intraperitoneally 200 pl. Control animals received saline intrana-
sally 20 pl (10 pl per nostril) and intraperitoneally 200 pl.

Behavioural tests. Open-field reward-proximity chamber
made of plexiglas was used for assessment of the appetitive be-
haviors for sexual reward. Open-field arena (85 x 35 x 50 cm
high) had a chamber over the transparent perforated wall made
of Plexiglas (15 x 35 x 50 cm high) which was mounted at one
end. The front perforated wall allowed the subjects to approach
and investigate (i.e., sniff) the animals (estrous female rat) in
the chamber but prevented tactile contact or copulation. On the
day before the appetitive behavior testing, all the subjects were
habituated for 30 min in the open-field arena.

Male’s behaviour was registrated on video in the dark room
with red light for 10 minutes. The open-field and stimulus-cage
were wiped clean with 3% hydrogen peroxide between subjects
to eliminate olfactory cues. As the measures of sexual incentive
motivation, for each animal, the time spent on sniffing the stim-
ulus-cage (sniffing time, i.e., nose-point within the perforated
wall) and latent time before it.

Testosterone analyze. Blood samples were collected at 30 min
following the substance administration from tail vein. Serum
where separated with centrifuge (8000 rpm). The samples were
frozen and stored at -800C until the ELISA was performed. Tes-
tosterone concentrations in serum were measured by solid-phase
ELISA using the Testosterone test system - EIA Kit (Alkor-Bio,
Russia), in full compliance with the manufacturer’s instructions.

GraphPad Prism v.5 and SPSS SigmaStat 3.0 software were
used for statistical processing of the obtained quantitative data.
Kolmogorov-Smirnov normality criterion was used to evaluate
the correspondence of random value distributions to Gaussian
ones. To compare control and experimental groups, the Wilcox-
on nonparametric criterion for paired comparisons and the meth-
od of single-factor dispersion analysis with subsequent multiple
intergroup comparisons by the Newman-Kales criterion were
used. The data are presented as “ mean = SD”.
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Results and discussion. The purpose of the first part of ex-
periment was to measure behavioural aspects of sexual motiva-
tion like number of trying to reach the female and latent time
before it. Intranasal administration of buserelin acetate didn’t
act on latent time before trying to reach the female (7,9+4,5 sec.
vs 8,0+4,5 sec. in control) and reduced the number of trying
(9,8+1,3 vs 13,243,0 in control). Intranasal and intraperitoneal
administration of kisspeptin-10 reduced latent time before trying
to reach the female (3,942,7 and 1.5+1,6 sec.) but only intrana-
sal administration induced the number of trying (19,5+3,0 vs
14,342,0). Yoquimbine HCI reduced latent time (4,2+2.7sec.)
and didn’t act to the number of trying (11,4+2,6) (Graph 1,2).
The second part of experiment included the quantitative deter-
mination of testosterone in blood serum. Buserelin acetate
increase testosterone level about three times (47,5+29,5
nmol/ml vs 14,5+6,2 nmol/ml in control). No significant dif-
ferences were found between testosterone level in rats after
kisspeptin-10 intranasal or intraperitoneal administration and
control animals (11,2+4,0 nmol/ml vs 13,1+4,0 vs 14,5+6,2
nmol/ml ). Yoquimbine HCI also didn’t act the testosterone
level (13,2+4,0 nmol/ml) (Graph 3).
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Graphl. The effects of buserelin, kisspeptin, and yoquimbine
on the latency before trying to reach the female
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Graph 2. The effects of buserelin, kisspeptin, and yoquimbine
on the number of tries to reach the female
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Graph 3. The effects of buserelin, kisspeptin, and yoquimbine
on the testosterone concentration in blood serum

A strong relationship between kisspeptin, GnRH and sexual
steroids has been reported in the literature. Since the initial ob-
servations describing an essential role for kisspeptin signaling
in puberty, it has emerged that kisspeptin neurons are also relays
of steroid feedback regulation to GnRH neurons. However, until
recently, the role of kisspeptin signalling outside of the hypo-
thalamus was largely unknown. The posterodorsal medial area
of the amygdala (MePD), where the kisspeptin-responsive neu-
rons were found, is particularly associated with pheromone-re-
lated reactions, which suggests that kisspeptin may affect sexual
behaviours [1]. Immunohistochemistry data regarding amygdala
kisspeptin neurons, identifying that they receive vasopressiner-
gic and dopaminergic inputs [8]. This is of functional relevance,
as it suggests interplay with key behavioural neuropeptides, im-
plicated in social behaviour and motivational [7].

Our results further support the idea of steroid independent
mechanism of kisspeptin effects. Low doses of buserelin acetate
can induce transitory increase of testosterone and may be helpful
to stimulate libido in some mammals [4, 9]. This study has been
unable to demonstrate that effect in rats after single administra-
tion of buserelin acetate.

Conclusion. Intranasal administration of buserelin acetate in-
creased concentration of testosterone but did not affect sexual
motivation in rats. Intranasal or intraperitoneal administration
of kisspeptin-10 didn’t act testosterone but increased sexual mo-
tivation. This study shows that some behavioral effects of kis-
speptin can possibly be realized independently of testosterone
concentration changes.
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SUMMARY

POSSIBLE ROLE OF KISSPEPTIN IN TESTOSTER-
ONE-INDEPENDENT REGULATION OF SEXUAL MO-
TIVATION IN MALE RATS

'Tissen 1., 'Magarramova L., 2Badrutdinov R., *Takeeva Z.,
'Proshin S., 'Shabanov P.

nstitute of Experimental Medicine, Department of Neurophar-
macology, St. Petersburg; *St. Petersburg State Pediatric Medi-
cal University, Russia

Kisspeptin is the peptide product of the KiSS-1 gene and en-
dogenous agonist for the Kissl receptor. It is known that kis-
speptin, acting centrally, stimulates secretion of gonadoliberin
(GnRH). Kisspeptin interacts with other neuropeptides such as
neurokinin B and dynorphin, to regulate GnRH pulse generation
and also plays a role in sexual behaviour. In this study 50 copu-
lation naive male Wistar rats divided into 5 groups received sa-
line, buserelin acetate (GnRH analogue) (20 pg), kisspeptin-10
(3 ng) intranasally, kisspeptin-10 (30 ng) intraperitoneally and
Yoquimbine 200 pg. Behavioural effects were registered in the
open-field reward-proximity chamber with the female in estrous
phase of cycle over the transparent perforated wall for 10 min-
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utes in red light. Blood samples were collected 30 min after the
substance administration from tail vein. Testosterone concen-
trations were measured using ELISA. All animal groups were
compared one to another by the ANOVA test and correspondent
“post hoc” paired tests of Newman—Kruskall- Wallis test and
Dunn’s test. Intranasal administration of buserelin acetate in-
creased concentration of testosterone but not affect sexual mo-
tivation in rats. Intraperitoneal administration of Kisspeptin-10
affect both of testosterone concentration and sexual motivation.
Intranasal administration of kisspeptin-10 didn’t act testosterone
but increased sexual motivation. This study shows that some be-
havioral effects of kisspeptin can possibly be realized indepen-
dently of testosterone concentration changes.

Keywords: kisspeptin, sexual motivation, buserelin acetate,
testosterone concentration changes.

PE3IOME

BO3MOXHAS POJIb KUCCIIEIITUHA B HE3ABUCHU-
MOWM OT TECTOCTEPOHA PET YJISILIAU CEKCYAJIb-
HOM MOTHUBAIIMA Y CAMIIOB KPbIC

"Tuccen M.IO., 'Marappamosa JI.A., *Bagpyraunos P.M.,
‘Takeena 3.X., TIpommnn C.H., 'Illaganos IL.]I.

!Hucmumym — 9KCnepumenmanvHoli — MeOuyuHvl, omaoeie-
nue neupopapmarxonocuu, Cankm-ITemepoype; >Canxm-
Ilemepbypeckuil 20cyoapcmeenHblil ReOUAMPUYECKUTE MEOUYUH-
cxul ynueepcumem, Poccus

KuccnenTus - nentuansiit npoaykt rena KiSS-1 u snporen-
HBIi aronuct perentopa Kissl. M3BecTHO, UTO KHCCIEHTHH,
JEUCTBYsI LIEHTPAIBHO, CTHMYJIHPYET CEKPELHI0 roHaxoinbe-
puna (GnRH), B3aumozneiicTByeT ¢ qpyruMu HeWponenTHIaMH,
TaKUMU KaK HEHPOKUHUH B ¥ AMHOPGUH, ISl pEryJIsLuH IyJib-
coBoii rereparun GnRH, a Taxoke UrpaeT onpenesieHHyo pojb
B PEryisiliuu 10JIOBOTO IOBEACHMS.

HUccnenosansl 50 camioB kpbic JuHun Wistar, He TOgBepr-
HINXCA KOIYJIAMH, pasACIICHHbIX Ha 5 rpynm v mnojydaBlinx
¢uspactBop, Oycepenun auerar (anamor GnRH) 20 mr, kuc-
cnentus-10 (3 Hr) unTpaHasanbHO, kuccnentuH-10 (30 Hr)
BHYTPHOPIOIMIMHHO U ioxuMOuH (200 Mr) BHYTpUOPIOLINHHO.

[MoBenenueckue pQPEKTsl PErucTpupoBatn B OSCKOHTAKT-
HOIT KaMepe OTKPBITOTO MOJIst C MPO3pavHoil epHoprpoBaHHOM
CTEHKOM MPH KPaCHOM CBETE C CAMKOI B 3CTpajbHOU (ase HUK-
n1a B TeyeHue 10 MUHYT.

O0pas3ipl KpoBHU 3a0paHbl ciycTst 30 MUHYT MOCIE BBEICHHS
IpernapaTroB U3 XBOCTOBOW BeHbl. KOHIEHTpaluu TeCTOCTEpO-
Ha ONpPEACIUINCH C MOMOIIBI0 MMMYHO(DEPMEHTHOTO aHAJH-
3a. I'pynmsl cpaBHUBAIKMCH APYT C IPYroM IIpU IOMOILM TecTa
ANOVA u napusix tecroB Hplomana-Kpyckonna Yomnuca u
Janna. MHTpaHa3aipbHOE BBEACHHE OycepesnHa arerara Io-
BBIIIAET KOHLEHTPALMIO TECTOCTEPOHA, OJHAKO HE BJIUSET HA
IIOJIOBYI0 MOTHBALMIO KpbIC. BHYTpHOpIOIIMHHOE BBEICHUE
kuccnenTuHa-10 BAMsET KaKk Ha KOHIIEHTPALUIO TECTOCTEPO-
Ha, TaK ¥ Ha I10JIOBYIO MOTUBaLUIO. VIHTpaHa3aabHOE BBEICHUE
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kuccnenTrHa-10 He BiIMsSeT Ha KOHLICHTPALMIO TECTOCTEPOHA,
OJIHAKO YCHJIMBAET IOJIOBYIO MOTHBALIHIO.

IMpoBeneHHOE HCCIIeOBAaHKE TIOKA3AJI0 HAJIMYHE CTEPOHTHO-HE-
3aBHCHMOTO MEXaHM3Ma peann3aiiu 3G (HEKTOB KUCCIICITHHA.
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FEATURES OF MORPHOLOGICAL RECONSTRUCTION OF PARADENTIUM
ON THE BACKGROUND OF SIX-WEEK OPIOID ACTION WITH FURTHER WITHDRAWAL
AND COMPLEX TREATMENT DURING FOUR WEEKS IN THE EXPERIMENT

'Fik V., 'Mykhalevych M., 2Matkivska R., 'Paltov Ye.

!Danylo Halytsky Lviv National Medical University, Ministry of Health of Ukraine;
0. Bogomolets National Medical University, Ministry of Health of Ukraine, Kyiv, Ukraine

Opioid analgesics due to their strong analgesic effect are
widely used in modern medical practice [7]. It is important, that
the duration of opioid analgesic use should be as short as pos-
sible to avoid mental and physical addiction, as well as the de-
velopment of drug tolerance and the risk of overdose. [5,7]. Ac-
cording to the professional medical literature, long-term use of
opioids leads to evidential changes in the organism [12], where
the pathology of the oral cavity, paradental tissues occupy a
leading place in individuals, who abuse with narcotic substances
[3]. Dental status in drug addicted people is overloaded by nu-
merous pathological conditions of the tissues of the tooth and
mucous membranes of the oral cavity, what complicates the dif-
ferential diagnosis and treatment [3,4,15]. In addition, despite
the improvement in dental health indexes in many countries, the
prevalence of paradentitis remains extremely high, there is no
standard treatment regimen today [2,14].

Taking into account the fact that the problem of drug addiction
is constantly growing, in dentistry, data on the condition of the
oral cavity organs, the structural components of the paradentium
under the influence of opioid agents, both in clinical and mor-
phological aspects, are extremely necessary. [13]. In this regard,
the introduction of etiopathogenetic treatment of paradental dis-
eases of various origins, including drug addiction is an urgent
problem of today [3,4,6,8-10]. Paying attention that the issues of
pathomorphogenesis and adequate treatment of dystrophic and
inflammatory processes that develop in the paradentium under
the action of opioid agents are still relevant, there is originated a
necessity to develop in experiment an optimal scheme of patho-
genetic complex treatment in such conditions.

The aim of the research is to study the features of microscopic
reorganization of paradental tissues under six weeks of exposure
to the opioid analgesic nalbuphine, its four-week withdrawal
and medicinal correction using pentoxifylline and ceftriaxone
in the experiment.

Material and methods. Research were performed on 22 non-
linear male rats, body weight 160-255 g, age 4.5—7 months. The
first group were included intact rats (10). In the second group,
animals (12) received intramuscular injections of nalbuphine
during the first six weeks, followed by four weeks of drug
withdrawal. The initial dose of the opioid analgesic nalbuphine
during two weeks was 0.212 mg/kg; on 3-4" weeks the dose
was increased to 0.225 mg/kg; along 5-6" weeks — 0.252 mg/
kg. In order to correct the pathological changes that occur at
the action of opioids in paradental tissues, on the background of
the abolition of nalbuphine it was used antihypoxic drug pent-
oxifylline and the antibacterial drug ceftriaxone. Pentoxifylline
was administered intramuscularly, daily from 7" to 10" week
inclusively at a dosage of 2.86 mg. Ceftriaxone injections were
performed during 11 days at the end of the experiment (9"-10"
weeks) at a dose equivalent to rats, which was 2.86 mg for one
rat weighting 200 g. The material was taken at the end of the
tenth week of the experiment. Animals were kept in standard
vivarium conditions and experiments were performed in ac-
cordance with international ethical principles approved by the
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General Assembly of the World Medical Association “About the
Humane Treatment of Animals” (2000), and according to the
decision of the Commission on Bioethics of Danylo Halytskyy
Lviv National Medical University (protocol Ne5 of 24.05.2021).
Before taking material, the animals were removed from the ex-
periment using diethyl ether. Amputated upper and exarticulated
lower jaws were used for histological examination. A complex
decalcification of the obtained fragments of the upper and lower
jaws was performed before making histological sections. Prepa-
rations for histological examination were prepared according
to the generally accepted method using hematoxylin, eosin and
azan dyes according to the Heidenhain method.

Results and discussion. On histological examinations of
paradental tissues of rats of the intact group it was noted that
the epithelium of the gums is evenly structured, with signs of
keratinization in the free part of the gingiva, the layers of cells
are stratified. The integrity of the epithelial attachment was pre-
served in the area of the bottom of the gingival sulcus. The con-
nective tissue of the mucous membrane of the gums and peri-
odontium is formed by bundles of collagen fibers of different
directions, vessels of the hemomicrocirculatory tract are with
moderate blood supply (Fig. 1).

g
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Fig. 1. Paradental tissues of intact rats. 1 - epithelium of the
gingival sulcus, 2 - the bottom of the gingival sulcus 3 - con-
nective tissue, 4 - bone tissue. Hematoxylin and eosin staining.
Magnification x40

Histologic examination in rats of the second group showed that
applied complex treatment with pentoxifylline and ceftriaxone un-
der conditions of four-week withdrawal of the opioid analgesic nal-
buphine, which was administered for six weeks at the beginning of
the experiment, contributed to the positive dynamics of structural
paradental tissue organization. However, complete recovery of the
morphological rearrangement of the components of the paraden-
tium in comparison with intact animals was not observed.

In the free and attached parts of the gums of white rats noted
uneven thinning of the epithelial plate, with a slight violation of the
stratification of cell layers. In some places, the phenomena of fo-
cal hyperkeratosis and desquamation were visualized (Fig. 2). This
indicated the initial stages of adaptive restructuring of the epithe-
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lial layer, which was a prerequisite for strengthening the potential
abilities of the oral mucose membrane under conditions of complex
drug correction. However, the thickening of the keratin layer at fo-
cal hyperkeratosis was accompanied by thinning of the granular
one, sometimes prickle layer as well in comparison with intact ani-
mals, which was due to delayed exfoliation and was manifested by
a decrease in the thickness of the epithelial plate. Intraepithelial in-
filtration was moderate, the contours of the basal membrane were
clearly visualized throughout (Fig. 2).

Fig. 2. Rat paradental tissues after ten weeks: six weeks of
opioid use, four weeks after its withdrawal and correction with
pentoxifylline and ceftriaxone.

A. 1 - thinning, desquamation of the epithelium, 2 - plethora,
stasis of its lamina propria. Hematoxylin and eosin staining.
Magnification x200

B. 1 - epithelium of the free part of the gums, 2 — reepithelializa-
tion in the area of the ulcer, 3 — moderate vascularization of its lam-
ina propria. Hematoxylin and eosin staining. Magnification x100

Prolonged action of the opioid analgesic during six weeks in
the initial stages of the experiment led to erosion and ulceration
of the epithelial layer. However, our complex drug correction
with the use of the antihypoxic drug pentoxifylline caused ulcer
healing, which was manifested on histological preparations by
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areas of reepithelialization (Fig. 2). In the place of healing of
ulcers the focal acanthosis was defined, which arose owing to
the strengthened proliferation of a prickle and basal layers of an
epithelial plate. However, on other areas the epithelial growths
were mostly short, broad, with rounded tips. In addition, new
ulcers or erosions were not detected in the epithelial plate of the
free and attached parts of the gingiva.

In the upper and middle thirds of the gingival sulcus there was
a slight thinning and exfoliation of the surface layer of the sulcu-
lar epithelium. In the lower third of the gingival sulcus were found
signs of fragmentary damage of the epithelial attachment at the
place of fixation to the enamel-cement border of the tooth, with
small areas of erosion. However, signs of diffuse destruction of the
connective part of epithelium of the gingiva and the formation of
deep paradental pockets were not observed (Fig. 3). There were
also no signs of pathological keratinization within the middle and
lower thirds of the epithelium of the gingival sulcus.

- o - o

Fig. 3. Rat paradental tissues after ten weeks: six weeks of
opioid use, four weeks after its cancellation and correction with
pentoxifylline and ceftriaxone.

A. 1 — exfoliation of the sulcular epithelium, 2 — moderate
edema of the lamina propria. Hematoxylin and eosin staining.
Magnification x200

B. 1 -focal disorganization of epithelial attachment, 2 —marginal
periodontium. Hematoxylin and eosin staining. Magnification x400
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In the connective tissue of the gingival mucosa was deter-
mined a slight swelling of the intercellular substance and mod-
erate perivascular infiltration. The structure of the bundles of
collagen fibers of lamina propria was partially restored, only in
some places observed their disorganization (Fig. 2, 4). In large
areas, the connective tissue papillae were mostly short and
smooth, with rounded tips.

In ahemomicrocirculatory channel of lamina propria of a mucous
membrane of gingiva a weakly positive dynamics was observed,
however, the expressed signs of hypervascularization on histologic
preparations were not visually noted also. Hemomicrovessels were
mostly moderately blood-filled, single small focal hemorrhages of
diapedetic nature were visualized. However, in some places the
phenomena of angiogenesis which were shown by formation of
capillary buds in the thickness of layers of lamina propria of a mu-
cous membrane of gingiva were noted also (Fig. 4).

Fig. 4. Rat paradental tissues after ten weeks: six weeks of
opioid use, four weeks after its cancellation and correction with
pentoxifylline and cefiriaxone.

A. 1 —connective tissue papillae, 2 - edema, infiltration of the lamina
propria. Hematoxylin and eosin staining. Magnification x200

B. 1 — angiogenesis in lamina propria; 2 — moderate infiltra-
tion of connective tissue. Hematoxylin and eosin staining. Mag-
nification x400
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In the fibrous connective tissue of the marginal and apical
periodontium signs of pronounced disorganization of the inter-
cellular substance and collagen fibers were not observed. Fibers
of circular ligaments were partially fragmented; the intercellular
substance of the marginal periodontium was moderately swol-
len. However, no diffuse destruction of the circular ligament
was observed (Fig. 3). Within the apical periodontium there
were phenomena of mucoid edema, which were manifested by
minor destructive changes in collagen fibers and intercellular
substance (Fig. 5).

Fig. 5. Rat paradental tissues after ten weeks: six weeks of
opioid use, four weeks after its withdrawal and correction with
pentoxifylline and ceftriaxone.

A. 1 — mucoid edema in the periodontium, 2 — small diape-
detic hemorrhages in the periodontium. Hematoxylin and eosin
staining. Magnification x100

B. 1 —mucoid edema, 2 — blood-filled vessels in the periodon-
tium. Hematoxylin and eosin staining. Magnification x400

In small areas areas detachments of collagen fibers of the peri-
odontium from the periosteum of the alveolar process there were vi-
sualized. Dense formed and soft unformed connective tissue of the
periodontium was moderately infiltrated, where it was dominated
by fibroblasts and fibrocytes. In the marginal and apical parts of the
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periodontium, moderately blood-filled vessels were noted, as well
as small focal hemorrhages of diapedesic nature.

However, the manifestations of impaired hemorheological
properties and permeability of vascular walls were not sys-
temic. The use of medicinal correction contributed to the
partial normalization of microcirculation. This was manifest-
ed by a decrease in signs of stasis in the lumen of blood ves-
sels, aggregation of erythrocytes and their adhesion, which
generally contributed to the reduction of swelling processes
in the periodontium (Fig. 5). At the microstructural level,
dense periodontal fusion with periosteum and tooth root ce-
mentum was detected.

As a result of our research, it was found that the positive
effect of the combined action of the medicines used in the
experiment led to a significant improvement in the morpho-
logical organization of paradental tissues during long-term
opioid action. At the same time, there is evidence that as a
universal non-specific criterion that occurs in paradentitis
and determines the direction of treatment, is the structural
and functional state of paradental tissues, including gingival
mucosa, which is associated with hemomicrocirculatory dis-
orders that can lead to tissue hypoxia and energy deficit [1].
Thus, in patients with generalized paradentitis with the use
of thiotriazoline, which has anti-ischemic and antioxidant ef-
fects, there was abserved a decrease in the edema process, the
appearance of epithelial cell regeneration and the restoration
of microcirculation [2].

In the complex therapy of drug addicted persons, including
those with opioid addiction, researchers point to the feasi-
bility of using medicines with antioxidant and anti-inflam-
matory properties, which contributes to the positive dynam-
ics in the structural rebuilding of paradental tissues [4,16].
In particular, such medicinal properties are inherent for the
pentoxifylline drug [11]. On the background of drug addic-
tion, including opioid abuse, along with the use of traditional
anti-inflammatory therapy, it is advisable to use antibacterial
drugs that have a direct impact on the development and pro-
gression of the inflammatory process [6 8,9]. Thus, the use
of pentoxifylline and ceftriaxone on the background of four-
week withdrawal of opioid, which was administered to rats
during six weeks, allowed to achieve the desired therapeutic
effect on the morphological rearrangement of the components
of the paradentium in the experiment.

Conclusions. The use of pentoxifylline and ceftriaxone af-
ter the period of 4-weeks withdrawal of opioid, which was ad-
ministered during 6 weeks at the beginning of the experiment,
prevented the rapid progression of inflammatory-dystrophic
process and caused a protective effect on paradental tissues.
Reepithelialization in the area of ulcers healing was noted in
the epithelial plate of the gums, and signs of focal hyperkerato-
sis and acanthosis were visualized, which was a prerequisite for
strengthening the potential of the oral mucosa under conditions
of complex medical correction.

The structure of the bundles of collagen fibers of the lami-
na propria of the gingival mucosa was partially restored, the
phenomena of angiogenesis were noted, which indicated the
activation of reparative processes in the connective tissue
of the paradentium. Signs of mucoid edema were observed
in the periodontium, indicating superficial connective tissue
damage, as well as reduction of stasis and erythrocyte aggre-
gation in the lumen of blood vessels, which improved micro-
circulation and gradually restored the structural organization
of paradental tissues.
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SUMMARY

FEATURES OF MORPHOLOGICAL RECONSTRUC-
TION OF PARADENTIUM ON THE BACKGROUND OF
SIX-WEEK OPIOID ACTION WITH FURTHER WITH-
DRAWAL AND COMPLEX TREATMENT DURING
FOUR WEEKS IN THE EXPERIMENT

'Fik V., 'Mykhalevych M., 2Matkivska R., 'Paltov Ye.

!Danylo Halytsky Lviv National Medical University, Ministry of
Health of Ukraine; >0O. Bogomolets National Medical Univer-
sity, Ministry of Health of Ukraine, Kyiv, Ukraine

This study aimed to research the features of microscopic re-
organization of paradental tissues under six-week exposure to
the opioid analgesic nalbuphine, and under the conditions of its
four-week withdrawal and medicinal correction with pentoxifyl-
line and ceftriaxone in the experiment. The study was performed
on 22 male rats, weighing 160-255 g, aged 4.5-7 months. Ani-
mals were administered nalbuphine for 6 weeks, with a gradual
increase in dose (0.212-0.252 mg/kg). after period of four-week
withdrawal of nalbuphine, a medicinal correction was performed
using pentoxifylline and ceftriaxone (2.86 mg). The complex
treatment made after 4-week period of opioid withdrawal, which
was administered to animals during 6 weeks, led to the heal-
ing of ulcers, which showed signs of reepithelialization. The
structure of collagen fibers of the lamina propria of the gingival
mucosa was partially restored, the signs of angiogenesis were
determined. Signs of mucoid edema and reduction of hyper-
vascularization, stasis, erythrocyte aggregation in the lumen of
blood vessels were observed in the periodontium, what helped to
improve microcirculation and restoration of the structural organiza-
tion of the paradentium. The use of pentoxifylline and ceftriaxone
after period of 4-weeks withdrawal of opioid, which was adminis-
tered for 6 weeks at the beginning of the experiment, prevented the
rapid progression of inflammatory-dystrophic process and caused a
protective effect on paradental tissues.

Key words: opioid analgesic, white rats, paradental tissues,
histological research, complex treatment.
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mem um. A.A. boeomonvya, Kues, Ykpauna

Lemnpio mccnenoBaHus SBUIOCH OMPENEIUTH OCOOCHHOCTH
MHUKPOCKOTIMYECKOW PEOpraHu3aliy MapoAOHTa TPH IIECTH-
HEJICIbHOM BO3/ICHCTBHM ONMHOHMIHOTO aHAJIBIeTHKA HAIOy(hUH
W TIOCNIE YETHIPEXHEIEIbHOW €ro OTMEHBI MEIHUKAMEHTO3HOM
KOPPEKINH MEHTOKCU(IUTMHOM U Te(pTPHAKCOHOM B IKCIIEPH-
MEHTE.
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HccnenoBanue npoBeneHo Ha 22 HENMHEHHBIX KpbICaX-CaM-
max, macco 160-255 1, 4,5-7 mecsueB. JKUBOTHBIM BBOIHIIH
HanOyuH B TeueHre 6 Helelb C MOCTENCHHBIM yBEIUYCHUEM
no3sl (0,21-0,252 mr/kr). Ha ¢oHe yeTbipexHeiebHO OTMEHBI
HanOyrHa NPOBOIMIM MEANKAMEHTO3HYIO KOPPEKIHIO IeH-
TokcupmuinaoM u nedrpuakconom (2,86 wmr). IlpoBenennoe
KOMIUIEKCHOE JieueHne Ha GoHe 4-He/lelIbHOM OTMEHBI ONTMOUI,
KOTOPBIH BBOAMIN >KUBOTHBIM B T€UeHHE 6 Helelb, 00yClIOBU-
JI0 3a)KMBJICHHE SI3B, YTO MPOSBUIIOCH B PEINUTEIN3AUY CIIU-
3UCTOH 000s104KH JeceH. CTpYKTypa KOJJIAareHOBBIX BOJIOKOH
COOCTBEHHOM IUIACTUHKHU CIIU3HCTOH 000I0UKH IECEH YaCTUIHO
BOCCTaHaBMJIaCh, HAOMIONAINCh NIPU3HAKU aHTHoreHesa. B me-
PHOIOHTE BH3YaJIM3UPOBAIUCH NMPU3HAKA MYKOHHOTO OTEKa U
YMEHBIICHHUS THIePBACKY/ISIPU3aLMK, CTa3a, arperaiy SPUTpo-
LIUTOB B MPOCBETE COCY/OB, YTO CIIOCOOCTBOBAJIO YIYUILICHHIO
MHKPOLIMPKYJISLMA ¥ BOCCTAHOBJICHHIO CTPYKTYpHOW opra-
HHU3alUU NapofoHTa. [IpuMeHeHne neHTOKCHGHUIMHA U Led-
TprakcoHa Ha (HoHE 4-HEeICTbHON OTMEHBI ONMUOWIA, KOTOPBIN
BBOJIMJIM B TeUCHHE 6 HEIENb B Haualie SKCIIePUMEHTA, IPEeIO0T-
Bpalaet ObICTPOE MPOrPECCUPOBAHNE BOCHAIUTEIBHO-TUCTPO-
(uueckoro nporecca u 0Ka3plBaeT IPOTEKTOPHOE JICHCTBHE HA
TKaHU [apOJIOHTA.
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GENDER RELATED DIFFERENCES IN SEX HORMONE-MEDIATED ANXIOLYTIC EFFECTS
OF ELECTROMAGNETIC STIMULATION DURING IMMOBILIZATION STRESS

'Bukia N., 'Butskhrikidze M., 'Machavariani L., > Svanidze M., > Nozadze T.

ILEPL Center for Experimental Biomedicine. I. Beritashvili, Thilisi; °I. Javakhishvili Thilisi State University, Georgia

Many physiological systems help the body to cope with stress
or to adapt. Proper activation of these systems is crucial not only
for an adequate response to a threat but also for return the body
to biological equilibrium after the stressor has been eliminated.
Consequently, many pathological conditions are characterized
by an inadequate or inappropriate response to stress| 3,4]. The
effects of stress rapidly activate the hypothalamic-pituitary-ad-
renal (HPA) axis, causing physiological changes through the se-
cretion of glucocorticoids [3,6]. Changes occur in the brain and
throughout the body. In response to HPA-mediated stress, activa-
tion of corticotrophin-releasing hormone (CRH) neurons in the
paraventricular nucleus of the hypothalamus (PVH), stimulates
the secretion of adrenocorticotropic hormone (ACTH) into the
pituitary gland. The ACTH in turn, elevates the glucocorticoid
synthesis and its release from the adrenal cortex. Corticosterone
levels are significantly increased in females compared to males
against the background of stressful effects. Besides the release
of ACTH is regulated by sex hormones — both estradiol and tes-
tosterone [9-11,13]. Thus the activation of the HPA axis depends
on both sex hormones and corticosterone. In male castrated rats,
the corticosterone content increases dramatically after stress.
Corticosterone content decreases in the presence of androgen
supplementation. A different picture is found in female rats. Af-
ter ovariectomy, the corticosterone content decreases after expo-
sure to the stressors and increases after estradiol administration
[12]. Estradiol disrupts GR-mediated negative feedback on the

HPA axis and interferes with GR expression and binding in the
pituitary and hippocampus [10,17].

EMS is noninvasive method for treatment of many neurode-
generative disorders [1,2,8]. The EMF is biologically active and
penetrates into the living tissue without any impediments. It is
unclear how the low-frequency EMS mediate effects on living
organism. The main goal was to study EMS effects on immobi-
lizing stress- induced behavior depending on sex hormone.

Material and methods. Experiments were conducting on intact
and gonadectomized rats both gender (n=32, 4-6 months old, 190-
220 g). The rats were group-housed (5 per cage) in standard box
cages on a 12-hour light-dark cycle. Food and water were available
ad libitum. Rats were randomly divided into two groups: gonadec-
tomized females (n=8) and males (n=8) and intact control females
(n=8) and males (n=8). Six rats from each group were immobilized.
Effects of EMS were studied in all group of rats.

For the development of moderate stress, the immobilization stress
was chosen. Immobilization procedure was carry out in plexiglass
box, equipped with a moving partition, with which was restrain the
animal. This model allow to adjust the duration of stress factor tak-
ing into account the specifics of the experiment. In our case, chronic
stress by a 10-day immobilization of 2 hours a day were chosen.
For repetitive EMS, the following parameters were used: 15000 Hz
frequency, 1,5 m/Tesla, during 20 min, 10 days.

Gonadectomy - Surgery was performed under ether anesthe-
sia, using standard procedures [14] (Pic.)

Pic. Steps of gonadectomy procedures in male (a) and female (b) rats. (Aymen Idris figures)
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Parameters of psycho-emotional behaviour was studied in the
Open - field test. The open-field chamber consists of an 80-cm
in diameter box. The floor of the apparatus composes 25 squares
(16 outer and 9 inner). A 150 W light bulb and the video cam-
era will positioned above the apparatus, illuminating the open
field and recording the rat’s behavior. After that animals will be
transferred to the center of open-field during 5 min for test-
ing. Number of crossed squares, head rising, vertical standing,
grooming frequency and duration, fecal boluses, urination were
measured. At the end of the test, the rat will be returned to its
home cage, and the open-field apparatus will thoroughly cleaned
with 30% ethanol.

Data reliability was assessed using parametric and non-para-
metric techniques, with the use of one- and two- way layout of
factorial analysis (ANOVA).

Results and discussion. Stressful experiences are associated
with anxiety disorders in humans. The stressogenic factors has
similar effects in rats. Anxiety can be measured using a classic
conflict test such as the Open Field Test (OFT). The OFT allows
to simultaneously measure rat’s movement and exploratory ac-
tivity, as well as judge the degree of anxiety [7]. For example, an
increase in the number of crossed squares, vertical stands, enter-
ing the center, an extension of the time spent in the central part
of an OFT, indicates an increase in motor-exploratory activity
and a decrease in anxiety.

Immobilizing stress changed motivational-emotional behav-
ior parameters in both I (intact) and II (gonadectomized) experi-
mental groups of adult female and male rats. Significant reduc-
tion in locomotor-research activity (from 50.25 to 32) (P<0.01)
and vertical stands (from 12 to 4.75) (P<0.01) was observed
in female rats after immobilization. In male rats, the number
of crossed squares decreased from 74.5 to 7.75 (P<0.01) and
the number of vertical standings decreased from 18.4 to 1.5
(P<0.01) (Fig. 1,2). Comparison of data from male and female
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rats revealed that intact male rats were characterized by in-
creased motor activity compared to females (P<0.01).

10 days after EMS, the number of crossed squares increased in
immobilized rats of both sexes, although in female rats this change
was more significant-the data almost returned to baseline. In par-
ticular, in female rats the number of crossed squares increased from
32 to 43.25 (P<0.01) instead of 50.25 which was observed in in-
tact rats. In male rats, the same data increased from 7.75 to 26.75
(P<0.01), instead of 74.5 in intact rats (Fig. 1).

After gonadectomy the number of crossed squares did not differ
from the same data in intact rats in the OFT. After immobilization
this rate decreased from 62 to 33.5 in females and from 76.25 to
37.5 males, respectively. In both cases the depression was statisti-
cally significant (P<0.01). On the background of the EMS the num-
ber of crossed squares decreased again compared with gonadecto-
mized non-stressed and immobilized rats (Fig. 1,2).

10 days after compliting of immobilization sessions, the num-
ber of crossed squares increased in gonadectomized rats of both
sexes. In contrast, EMS after the 10 days of immobilization
sessions significantly reduced the number of crossed squares.
By comparing the data of crossed square in gonadectomized and
intact rats was detected that under the condition of low content
of sex hormones, the effects of EMS on the motor activity of
rats is opposite to intact rats, which should be the result of sex
hormones action.

The number of head lifts did not change after immobiliza-
tion in female rats, but in male rats it dramatically reduced
from 9 to 1 (P<0.01). On 11 th day after immobilization,
the number of head lifts increased in male rats from 1 to
4 (P<0.01). The number of head-lifts was completely sup-
pressed after the EMS. Gonadectomy dramatically increased
the number of head lifts from 9 to 22.25 (P<0.01) in males
compared to intact rats. EMS reduced number of head lifts in
both groups of rats (Fig. 3,4).
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Fig. 1. Numbers of crossed square under different experimental design in both sexes
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Fig. 2. Numbers of crossed square under different experimental design in both sexes of gonadectomized rats
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Fig. 3. Head lifts under different experimental design in intact rats both sexes
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Fig. 4. Head lifts under different experimental design in gonadectomized rats both sexes
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Fig. 5. Vertical stands under different experimental design in intact rats both sexes

Vertical standing is an integral part of a rat’s motivational-
emotional behavior in the OFT. Vertical standing can be done
with or without a wall when the rat stands on its hind limbs and
tries to view the environment. Intact male rats have a high num-
ber of vertical stands compared to female rats (P<0.01) (Fig. 5).

After immobilization stress, the number of vertical stands (es-
pecially without a wall) was significantly reduced in male rats
compared to female rats from 12 to 4.75 (female) and from 18.4
to 1.5 (male). It should also be noted that the number of vertical
standing against the wall also reduced in female rats. Repeated
EMS for 10 days decreased vertical stands to zero (Fig. 6).

We think that vertical standing helps the animal to gather in-

© GMN

formation and develop a defense plan, to identify the threat in
new environment. Hippocampal special «anxiety cells» exit-
ing after threat detection, and help animal to avoid dangers
(in our case OFT) [12]. Therefore, decreasing in number of
vertical standing might due to by reduced hippocampal activ-
ity of this cells.

After gonadectomy, the number of vertical stands decreased
dramatically from 18.4 to 8.5 (P<0.01) in male rats. This data
had not changed in female rats. After EMS, no vertical stand-
ing was observed in immobilized rats of both sexes. A similar
tendency of changes was observed in gonadectomized rats of
both sexes.
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It is possible to assume that the EMS suppresses fear reac-
tions, decreased anxiety for the threat expectations, creating a
sense of security, which is also manifested by an increase in the
number of crossed squares, entering the center. Moving to the
center of the open field is only possible by suppressing the fear
response, since the rat, as a nocturnal animal, avoids lighted ar-
cas. The number of entrees to the center increased from 0 to 3 in
female rats and up to 2 in male rats. This fact can be explained
by the positive impact of EMS. The basis for such opinion is the
data where the number of vertical stands increased after 10 days
of rest in immobilized rats.

Rats grooming behavior, besides other biological functions
(e.g., cleaning and thermoregulation), can be elicited by arous-
ing experiences. At this time, self-regulating mechanisms are
activated. Consequently, prolonging grooming is perceived as a
process of engaging adaptive mechanisms in a stressful environ-
ment [5,15,16].

Immobilization stress decreased the number of grooming epi-
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sodes as well as the total grooming duration in female rats. The
grooming duration in male rats was significantly lower (10.75)
than that of female rats (21.5) (Fig. 7). It is possible to assume that
adaptive mechanisms are more pronounced in intact female rats
compared to male rats. After immobilization Grooming duration
dramatically reduced in both sex. Therefore, immobilizing stress
significantly reduced the involvement of adaptive mechanisms and
consequently leads to an increase anxiety in rats.

After EMS, the grooming duration increased only in female
rats. 10 days after immobilization (without EMS), total groom-
ing duration increased in female rats, but it did not reach the
basal level (P<0.01). EMS did not change the grooming dura-
tion in male rats.

The duration of grooming activity in gonadectomized female
rats was higher than that of males. After immobilization, the du-
ration of grooming was reduced in rats of both sexes. In both
cases (P<0.01). EMS did not affect on the duration of the groom-
ming (Fig. 8).
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Fig. 6. Vertical stands under different experimental design in gonadectomized rats both sexes
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Fig. 8. Grooming duration under the different experimental design in gonadectomized rats both sexes
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Rodent self-grooming motor behaviour and its sequencing are
regulated by the basal ganglia, especially the striatum and its
dopaminergic inputs. The hypothalamic—pituitary system also
modulates self-grooming. The several hypothalamic and pitu-
itary hormones, especially the stress-related peptides CRH and
ACTH, potently induce rodent grooming [4] The immobiliza-
tion induced reduction of grooming duration might be returned
to normal level due to the impact of EMS on the HPA axis. [16]
The anti-anxiety effects of low-frequency acoustic range EMS
may be involved the following mechanisms: alteration of the
neurotransmitters and receptors expression in the brain, acti-
vation of the thalamic-cortical pathway, remodeling synaptic
structure, inhibition of cytokines, and regulation of neuroendo-
crine systems [2,8].

We suggest that the reason for such a difference in the behav-
ior of male and female rats on immobilization may be the sex
hormones that trigger different behavioral activities. Besides, ef-
fects of EMS might be mediated by female sex hormones.

Conclusion. The adaptive mechanisms are more pronounced
in intact female rats than in male rats. The effects of EMS on the
motivational -emotional behavior of rats is associated with pe-
ripheral sex hormones. Without Peripheral sex hormones effects
of EMS on the behavioral activity of rats, is minimal. Therefore,
the effects of EMS on the motivational-emotional parameters of
rats induced by peripheral sex hormones.
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Rustaveli National Funding N FR-19-185.
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SUMMARY

GENDER RELATED DIFFERENCES IN SEX HOR-
MONE-MEDIATED ANXIOLYTIC EFFECTS OF ELEC-
TROMAGNETIC STIMULATION DURING IMMOBILI-
ZATION STRESS

'Bukia N., 'Butskhrikidze M., 'Machavariani L.,
2Svanidze M., 2 Nozadze T.

ILEPL Center for Experimental Biomedicine. 1. Beritashvili,
Thilisi; °I. Javakhishvili Thilisi State University, Georgia

Physical and psychological stressors activate the hypothalam-
ic-pituitary-adrenal axis (HPA). Elevated glucocorticoid levels
over a long time harm neurocognitive and neurobiological de-
velopment and cause deleterious effects. The effects of gluco-
corticoids depend not only on the concentration and duration of
action, but also on the period of life when the effect occurs and
gender. Electromagnetic stimulation (EMS) is a non-invasive
treatment for some neurodegenerative diseases. The main ob-
jective of the study was to investigate the therapeutic effects of
EMS on immobilization-induced depressive behavior (moderate
stress) depending on sex hormones in an open field test.

Experiments were conducted on rats both gender (n=36,
4-6 months old, 190— 220 g). The rats were group-housed in
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standard box cages (12-hour light-dark cycle, food and water were
available ad libitum). Female and male rats were divided into 2
groups: intact and gonadectomized (n=9 in each group). Six rats
from each group were immobilized 2 hours a day during 10 days.
Effects of EMS were studied in all group of rats. For EMS, the
following parameters were used: 15000 Hz frequency, 1,5 m/Tesla,
during 20 min, 10 days. Parameters of psycho-emotional behaviour
was studied in the Open - field test. Data reliability was assessed
using parametric and non-parametric techniques, with the use of
one- and two- way layout of factorial analysis (ANOVA).

Chronic immobilization for 10 days reduced the motor-explor-
atory activity in male rats compared to females. EMS restored
data to baseline in female but not male rats. Intact male rats had
a high number of vertical stands than females. Immobilization
stress significantly reduced these data in male rats compared
to females. Repeated EMS within 10 days reduced the vertical
stands to zero. In gonadectomized rats, immobilization reduced
the number of crossed squares. Against the background of EMS,
the number of crossed squares decreased again compared to
gonadectomized unstressed and immobilized rats. Against the
background of EMS, immobilized female rats showed a longer
grooming duration compared to males.

It was suggested that the adaptive mechanisms are more pro-
nounced in intact female rats than in males. The effect of EMS
on stress-induced motivational-emotional parameters of behav-
ior depends on peripheral sex hormones.

Keywords: electric-magnetic stimulation, immobilization,
gender, rats.

PE3IOME

IHOJIOBBIE 'OPMOHBI OITIOCPEAYIOT AHKCHOJIU-
THYECKHUN YOOEKT JJIEKTPOMATHATHOMN CTH-
MY/ IMPU1 UMMOBUJIN3ALIMOHHOM CTPEC-
CE: TEHJAEPHBIE PA3JIMYUST

'"Bykust H.I., 'Byuxpukuaze M.IL., 'MauaBapuanu JLU.,
Cpannaze M.JIx.,’Ho3zanze T.P.

!LEPL Ilenmp sxcnepumenmanshoti Guomeouyunvt um. 1. be-
pumaweunu, Tounucu, *Tourucckuil 20Cy0apcmeennvitl ynueep-
cumem um. Y. [icasaxuweunu, I pysus

Tlon nmeiictBueM (PU3MYECKHUX M TCHXOJIOTHYECKUX CTPECCO-
POB aKTUBHPYETCS TMIIOTaIaMO-THIIO(U3apHO-HAIOYCUHHKO-
Bast ocb (HPA). IToBbIleHHBIC ypOBHU INTIOKOKOPTUKOUIOB B Te-
YyeHHe JUTUTENILHOIO IIepuoia BPEMEHU HAaHOCAT Bpel HEHpOKor-
HUTHBHOMY M HEHPOOHOIOrMYECKOMY Pa3BHTHIO U BBI3BIBAIOT
naryOHbIi d¢Qext. DPPeKTsl NIIOKOKOPTUKOUIOB 3aBHCAT HE
TOJIBKO OT KOHIIEHTPALMU U IPOAODKUTEILHOCTH ASHCTBUS, HO
U OT MepUOoJa KU3HH U 10J1a. DJIEKTPOMArHUTHAS CTUMYJISALMS
(EMS) - HenHBa3UBHBIH METOJ JICUCHHSI HEKOTOPBIX Hellpoaere-
HEePAaTHUBHBIX 3a00ICBaHHIA.

Ienp nccnemoBaHust - OMPEACICHUE TEPANECBTUYCCKUX (-
(eKTOB HIEKTPOMATHUTHOW CTUMY/SILUSKM Ha JENPEecCHBHOE
IIOBE/ICHKE, BbI3BAHHOE MMMOOMIN3anueil (YMepeHHBIH cTpecc)
B 3aBUCHMOCTH OT ITOJIOBBIX TOPMOHOB B TECTE OTKPBITOTO MOJISL.

OmBITHI IPOBOJMIIN Ha Kpbicax oboero mojia (n=36, Bo3pact
4—6 mec, macca tena 190-220 r). Kpsic coneprkanu rpynmnamu B
cTaHAapTHHIX KieTkax (12-4yacoBOi LIMKI CBET-TEMHOTA, MHUIIA
M BOJIa IOCTYITHBI 0e3 orpannyeHuil. CaMKu U caMIIbl KPbIC pa3-
JIeJIeHbl Ha 2 TPYHIbl: MHTAKTHbIE M T'OHAJ3KTOMUPOBaHHbIE -
n=9 B kax10# rpymre. [To 6 KpbIC U3 KaKI0i TPyIITEl IMMOOWIIH-
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30BaJIv 2 yaca B jieHb B Tedenue 10 queil. Dpdexrsr EMS uzyuanu
Ha Bcex rpynmnax kpeic. s EMS ncnons3oBaiuch crnemyromye
napametpsl: yactora 15000 I'u, 1,5 m/Tn, B Teuenune 20 muH, 10
nueit. ITapameTpbl ICHX03MOLMOHAIBHOTO TTOBEICHHS U3Y4alIiCh
B TECTE OTKPHITOro Nois. J0CTOBEPHOCTh aHHBIX OLICHUBAIU C
MIOMOLIBIO NApAMETPUUECKUX M HENapaMeTPUYECKUX METOI0B
(akropHoro anaimza (ANOVA).

[TokazaHo, 4TO XpoHHYECKass UMMOOWIM3alKs B TeueHue 10
JHEH CHMXKAaeT ABUIATeIbHO-UCCIICIOBATEIbCKYI0 aKTUBHOCTh
y camIlOB KpbIC B CpaBHEHUU ¢ caMmkamu. EMS BoccranoBumia
JTAaHHBIE JI0 MCXOJHOTO YPOBHS y CaMOK, OJJHAKO HE Yy CaMILOB
KpbIC. Y MHTAKTHBIX KPbIC-CAMIIOB HAOJIIONAIOCH OOJIbIIE BEp-
THKAJbHBIX CTOCK B CPAaBHEHHMH C caMKamu. VIMMOOMIM3anoH-
HBIH CTpecC 3HAUUTEIbHO CHU3WJ TU JaHHbIE y CaMLIOB KPBIC
B cpaBHeHHHU ¢ caMmkamu. [loBropHas EMS B Teuenue 10 nneit
CHIKaJIa BEPTHKAJIbHbIC CTOMKU 10 HYyJs. Y TOHAJ3KTOMHPO-
BaHHBIX KPbIC MMMOOMIM3AIMS CHMIKAJIA KOJMYECTBO Iepece-
YeHHBIX KBaaparoB. Ha ¢pone EMS konn4ecTBO MepeceueHHbIX
KBaJpaToB CHOBA YMEHBIIWJIOCH B CPABHEHUM C FOHAJIKTOMHU-
POBaHHBIMU HECTPECCHUPOBAHHBIMU M HMMMOOHMIN30BAaHHBIMU
kpbicamu. Ha ¢one EMS uMMoOMIN30BaHHbIE KPBICHI-CAMKH
JIEMOHCTPUPOBANIN OOJIBILIYIO MPOJIOJDKUTEIBHOCT TPYMMUHTA
B CPaBHEHUU C CAMIIAMH.

Jlenaercs BBIBOX, YTO aJalTUBHbIC MEXaHM3MbI OoJiee BbIpa-
JKeHbl Y UHTAKTHBIX CAMOK KpBIC, UeM y caMIoB. Bo3neiicTBue
EMS Ha cTpecc-BbI3BaHHBIE MOTHBALMOHHO-IMOIIMOHAJILHBIC
napamMeTpbl MOBEACHUS 3aBHCUT OT Mepr(epUuecKrX MOJIOBBIX
TOPMOHOB.
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by (Sbogo 4-6 mgg, 190-220 g@., n=32). goAmoyggdo
domogligdgmo ogm  LEbEosMG Y@  gomogddo, 12-bss-
00560 Lobsmgnols s Lodbganols Ggg0ddo, bogggdo ©s
FJyomo dogfmwgdmesn ed libitum. dpgo®o ©s dsd@o
3000523980 ©o0gm 2 xR 06@s]H M0 s ymbog-
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boios 10 @Eols obdogenmdso, mgdo 2 Losmo. gdl-ols
35(0dgBMm 9ol Foddmsowagbos: Lobdomyg 15000 39@ 0,15 ¥/
HgLens, 20 §900, 10 ol aobdsgarmdsdo. goGmayggdols
glodm-93mEogmo  Jagge dgbfegeogro oym @os ggarols
B9LATo. Fmbsigdms Lobpmmds ggasbiws LHs@olBog-
Gop (ANOVA).
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dop 53 oMo 35dM 30M”M53396T0. 06@SJH YO oI go®-
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300mo3390Td0  0dmdogobsiosd  Fgedzods po@o-
389000800 3350053900l Aomgbmds. 9dL-ol gmbby
3005339000 335005390l Gomgbmds jgamsg dgd-
3OS amboegddmdodgdygm s@sLAMgboMmgdbya s
03md0@0bgdygm goMmopaggomsb  Jgosdgoom. gdl-ols
Qmbby 0dmdomobgdym Jpgod goMmsaggodo yoy-
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BUOMEXAHMNYECKASI OHEHKA HEPBUYHOI'O SHAOITPOTE3NPOBAHUSA
IIPU HECTABMWIbHBIX YPE3BEPTEJIbHBIX IIEPEJIOMAX

'Kan3wba A.W., *SIpecbko A.B., *KiiumoBunkuii ®@.B., ’Kau3zwoa M.A., 'Tlomopkanuy ILII.

'Tocyoapcmeennotl gvicuiee yuebHoe 3a6e0enue « YauceopooCcKull HAYUOHATbHbIL YHUBEPCUMEM Y,
2[ocyoapcmeentoe yupesxcoenue « Hncmumym namonoz2uu NO360HOUHUKA U CYCIMABO8
um. npop. M.U. Cumenxo HAMH Yxpaunwi», Xapvros; 3/Joneyxuii nayuonanshvii meouyunckuil ynugepcumem, MO3 Vkpaunol

CoBpeMEeHHBIN MOAXO0/ K XHPYyPrUYECKOMY JICUCHHIO OCTe-
OMOPOTHYECKX MEPEIOMOB BEPTENIbHOI 00JaCTH Y MAIIMEHTOB
MOXKUJIOTO U CTapyecKoro BO3PAcTa, HapsAy C OCTCOCHHTE-
30M, BKJIIOYAET MIPUMEHEHHE NMEPBUYHOTO 3HIOIPOTE3UPOBaA-
Hud [11,12]. IlepBuyHas apTpomIacTUKa, MpeqIaraeTcs Kak
aJIBTEPHATUBHOE BMELIATEILCTBO, B CIIy4asiX BHICOKOH cTemne-
HH BEPOSITHOCTH HECOCTOSATEILHOCTH OCTEOCHHTE3a MPH BbI-
HYXJICHHOM PaHHEM HarpyKeHHH ONEepPHPOBAHHOW KOHEYHO-
ctu [9,12]. Kax metox BbIOOpa, apTpOIIaCTUKA PEKOMEHIY-
eTcs MPU HEeCTaOMIIBHBIX MEPeIoMax, OTHOCSIIUXCSA K THIAM
31-A2u31-A3[10,12,17].

NMnnaHTanus GeApeHHOro KOMIOHEHTa SHIONpPOTe3a Co-
NpsDKEHa ¢ HEOOXOIMMOCTBIO BOCCTAHOBIICHHS MPOKCHMAIlb-
HOTO OTJeNa KOCTHO-MO3rOBOrO KaHaida M (uxcanueil or-
JIETBHBIX (PParMeHTOB CEPKIHKHOW MpoBoiokoit [4,14]. s
obecrieyeHss ONTUMAIBHOTO B3aMMOOTHOIICHHS MMILIaHTa C
MPOKCUMAIIBHBIM OT/AENIOM O€APEHHOH KOCTH M BOCCO3/IaHUS
OeapeHHOro odcera 00CYKIAIOTCS BAPHAHTHI BOCCTAHOBICHUS
OenpenHoro kanpkapa [16,20]. BoccraHOBnEeHHE MPOKCHMAITb-
HOTO OT/ie]Ia KOCTHO-MO3IOBOTO KaHasa MO3BOJISET TPUMEHSTD
KaK IIEMEHTHYIO, TaK M Oe3leMEeHTYI0 (HUKCAUI0 OeIpEeHHOTO
xomnoHeHTa [4,12]. Knnandyeckne HaOMIOICHUS MOATBEPIKaa-
10T BO3MOJKHOCTb PAHHETO Harpy:KeHHs IOBPEXKACHHOH KOHeu-
HOCTH TI0CJIC BBINOJHEHUS apTPOIUIACTUKH MPH HECTaOMIIbHBIX
OCTEOTOPOTHUECKUX TIepesioMax BepTenbHoi obmactu [9,18].

J1y1s GmoMexaHn4eCcKOM OIIEHKH CTa0MIBHOCTH (DPUKCALIUH UM~
IUIAHTA TIPEJICTABIIATCS 3HAYUMBIM UCCIIEJOBAaHHE BHYTPEHHHX

© GMN

HaIpsHKEeHNH, BO3HUKAIOMNX B KOCTHON TKaHH MTPOKCHMAIIbHO-
ro oTaena OeqPEeHHOM KOCTH, BOKPYT O€IpPEeHHOTO KOMIIOHEHTa
SHJIOMPOTE3a MPHU OMOpe Ha ONEPHPOBAHHYIO KOHEUHOCTH B 3a-
BHCHMOCTHU OT XapaKTepa PEeKOHCTPYKIIMH BEPTENbHON M MEX-
BEPTENBHOI 00macTu.

Lensp mccnenoBaHust — MyTeM YHCICHHOTO aHAIN3a HAa Ma-
TEeMaTUYECKOH MOJETH BBIIBUTH OCOOCHHOCTH M3MEHEHHH Ha-
MPSHKEHHO-e()OPMUPOBAHHOTO COCTOSIHUSI B ITPOKCHMAIIbHOM
otziene 6epeHHON KOCTH BOKPYT UMITTAHTHPOBAHHOTO OelpeH-
HOTO KOMIOHEHTA 3HOMPOTe3a MPH HAIMYHU UPE3BEPTENHHO-
TO TiepenoMa Ha (hOHE MHBOMIOTHBHOTO OCTEONOpPO3a B CBSI3H C
(hyHKIIMOHATBHOI HATrpy3KOi.

Marepuaa u MeToabl. VccienoBaHusi mMpoBefeHbI Ha Teo-
METPUUECKON Moenu «Ta3 — 0enpo», MOCTPOCHHONH Ha OCHO-
BE MOJIENH, pa3paboTaHHOW B jabopatopuu Ouomexanuku ['Y
«MHCTHTYT MaTONIOTHH MO3BOHOYHHUKA M CyCTaBOB WM. TPOQd.
M.U. Curerko HAMH VYkpauns» [3]. B coorBecTBHE ¢ Hame-
YEHHOH IIeNbI0 UCCIIE0BAHMS CO3AaHbI ABAa BApHAHTa MOJEIH,
MPECTABISIONINE YPE3BEPTENBHBIN IEPEIOM, COOTBETCTBYIIHIA
tuny 31 — A2 cormnacHo knaccudukamm AO [17] (puc. 1). Oba
BapHaHTa HCIIOIb30BAHBI IJIsI PACCUETOB HAMPsDKEHHO-Aedop-
mupoBaHHoro coctosaus (HAC), mpuMeHUTeNsHO K IMIUIAaHTa-
Uy OePEHHOTO KOMIIOHEHTa SHIO0MpoTe3a. B o0oux BapuaH-
Tax TTyOWHA TOTPY)KEHNsI IMIUIAHTa B KOCTHO-MO3TOBOH KaHa
Oblla OAMHAKOBA M COOTBETCTBOBANA TPHUHSITHIM NapaMeTpam
(puc. la). Ilpu pacueTrax y4TeHO yMEHBIICHHE MEXaHHYECKOH
MPOYHOCTH KOCTH B CBSA3U C OCTEOMOPO30M.
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Puc. 1. Pacuemnvle mooenu n1e6oil 6e0peHHOU KoCmu: @) Mooeb OeOpeHHOl Kocmu Oe3 nepeiomd, HeUu3MeHeHHAs KOCb,
6) MOOenb MHO200CKOIbYAMO20 YPE36EPMENbHO20 NEPENOMd, OCMEONOPOMUIECKAs KOCMb, UMNIAHMAYUs. SHOONPome3a

0e3 60CCMAHOBILEHUSL MENHCEEPMETBHOU 00ACMU U KATbKAPA, 8) MOOETb UPE36EPMENbHO20 NEPELOMA, OCIMEONOPOMUYECKAds KOCb,
UMNIAHMAYUsL SHOONPOME3A € NAACIMUKOU MEJICEEPMENbHOU 00IACIU U KATbKAPA KONbYEGUOHBIM MPAHCIIAHMAMOM

a

0 B

Puc. 2. Pacuemnas modens: a) Hanpagienue 0eticmeus CUil U 3aKpenieHue Mooenil;
6) KOHMPONbHBIE MOUKU 60 YPOHMATLHOM CeueHuu 6eOPeHHOU KOCML, 8) KOHMPOIbHbLE MOUKU HA HOBEPXHOCIIU OEOPEHHOU KOCIU

CormacHO yCIOBHSM MOJIETHPOBAHUS, KOCTHBIC ()parMeHTHI
BEPTENBHOM 00IacTH MPeIBAPUTENBHO COSTUHEHBI CePKIKHA-
MU [IBaMH C TIOCJIEAYIOIIEH IIeMEeHTHOU (prKkcanueil nMIuTanTa
B KOCTHO-MO3TOBOM KaHase. B mepBoM BapraHTe MMITITAHTAIHS
npom3BeeHa 0e3 BOCCTAHOBIICHUS MEKBEPTEIFHON 00NIacTH 1
OenpeHHoro Kanpkapa (puc. 10).

BTopoii BapraHT BKIIOUAET PEKOHCTPYKIMIO MEKBEPTEIbHON
00IacTH KOJIBLEBUAHBIM TPAHCIUIAHTATOM, B3ATHIM U3 OCHOBA-
HUS YAATI€MOTO MPOKCHMAIBHOTO (hparMeHTa B COOTBETCTBUH
¢ TIPEeUIOKCHHHBIM HaMH criocoboMm [ 1] (puc. 1B).

Jliis perieHys NOCTaBICHHON 3a1a4u UCIIOJIB30BAH METO KO-
HeuHbIX aneMeHToB (MKD) [15,22].

TocTpoenne mozeneii nmpoBoamichk B mporpamme SolidWorks
[13]. AHanu3 HaPsHKEHHOTO COCTOSIHYS IPOBOJIHJICS B IIPOTpaMMe
ANSYS Workbench. O6mtast Mmogens cocrout u3 1234567 xoned-
HBIX 2JIEMEHTOB. B KadecTBe OIEHKH HANpPSDKEHHOTO COCTOSTHUS
BBIOpaHBI HalpsDKEHHS 1o Musecy kak Hamboree MH(POpMATHB-
HBII BUJ] OOIIETO HAMPSDKEHHOTO COCTOSTHHS.
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Cxema Hnacpysicenus. B xadecTBe Harpy3ku BBIOpaHO neii-
CTBHE Beca Tena 0e3 HCcclelyeMOoi HIDKHEH KOHEYHOCTH (OTHO-
OTIOPHOE CTOSIHME), @ TAaKXKe ACHCTBHE MBIIIETHO-CBSI309HOTO
anmapara Mpy BepTHKAIFHOM MOJIOKEHNH Tenma. Hikuss mo-
CKOCTh JIEBOTO KOJIEHHOTO CycTaBa 3akperuieHa. CymMmapHas
Harpy3ka MpHBeZeHa K Ha0Opy paBHOACUCTBYIOMMX cril. Tod-
KH TIPUIIOKEHNST PAaBHOJACHCTBYIOIINX CHJI, UX BEINYUHBI M Ha-
MpaBJIeHUS B3ATHI U3 Juteparypsl [8] (puc. 2). Hampasienus
JEeUCTBUS CHJI M 3aKpeIIeHne MOJETH MPEICTaBICHBI Ha PHC.
2a. CpaBHUTEINIBHBIN aHAIN3 MPOBOIMIICS 10 3HAYCHUSM Hampsi-
JKEHHH B KOHTPONBHBIX TOUKAaX - Ha BHYTPEHHEH IMOBEPXHOCTH
KOCTH-MO3TOBOTO KaHajJa B MECTaX KOHTAKTa ¢ HOXKKOH SHIO-
mpote3a (puc. 20), a TakKe Ha HAPYKHOU MOBEPXHOCTH OeIpeH-
HOM KocTH (puc. 2B).

Ceoticmea mamepuanog. Ilpn IpoBeIeHUN PacuyeToB OIECHH-
BaJIM KOCTh KaK M30TPOTHBII MaTepuait. J{jis mpoBOIUMEIX pac-
4eTOB (M3MYECKHIE CBOICTBA yKAa3aHHBIX MATEPHAIIOB B3STHI U3
nmureparypsr [2,5-7,19,21].
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Tabauya 1. Ceoticmea mamepuanog, UCnoIb3yemblx 8 paciemax

Marepuau Monyas FOura E (MIla) Kos¢dpuuuenr Ilyaccona (v)
KoprukanpHas kocTh 12240 0,3
I'yOuaras xocTb 380 0,3
OcteonoporuuecKkasi KOpTUKaJIbHasl KOCTh 1500 0,3
Ocreonoporuyeckast ryoyaras KocTh 150 0,3
Xpsirg 5,58 0,45
CoeauHUTENbHAS TKAHb MEXKJy OTIIOMKaMU 1 0,45
JlerupoBanHas craib 210000 0,3
KocTHbIi memeHT 3,3 0,34

Hcmnonb3yemMble XapakTepucTuku: E — MOmyib yrpyroctu
(momyie FOnra) u v - xoaddumment [lyaccona npencTaBieHb
B Tabmmie 1.

PesyabTarsl u odcyxaenne. Ananuz H/[C mooenu 6e3 nepe-
10Ma Ol HeU3MEeHeHHOU KOCMHOU MKAHU Npu 0OHOONOPHOM
cmosHuu

Anamm3 HJIC nokasan, 4yTo B IaHHO# Mojenu Haubojee Ha-
MPSDKCHHOU sIBIIsieTCs1 OeipeHHast KocTh (puc. 3).

211,09 Max
15
135
12
10,5
9
‘ 7.5
6
45
3
15
3,2072e-12 Min
0

Puc. 3. Pacnpedenenue nanpsicenus no Musecy 6 pacuemnoi
Mo0enu Onisl He USMEeHeHHOU KOCmu

30HBI C TTOBBIIICHHBIM HaIllpsi’KEHHBIM COCTOSIHHUEM pacIio-
JIOKCHBI Ha IMOBCPXHOCTHU Me[[HaHBHOI;‘I u naTepanLHoﬁ CcTe-

a 0

HOK nuaduza OeApeHHOH KOCTH, a TakKe B 00JACTH INPOK-
CUMaJIbHOTO MeTadu3a 1Mo 3aJHe-MeIUalbHOW MOBEPXHOCTH
U HApY)KHOW MOBEPXHOCTH, JHUCTalbHEE OONBIIOrO BepTeia
(obmacth ckata Gombiioro Beprena) (puc. 4). Ha ypoBae ce-
penuHbl quadusa HaNpsoKeHUE Mo Musecy B 00JIacTH Melu-
aJbHOW MOBEPXHOCTH J0CTUTACT BenmuuHbl 16,2 MIla, B 00-
nacTH JiatepanpHoil — 14,3 MIla. B oGactu 3aiHe-Mennanb-
HO¥ MOBEPXHOCTH MPOKCUMAIBHOTO MeTadu3a ypoBeHb Ha-
npsbKeHHOTo cocTosiuus cocransier 11,2 Mlla, a nucransuee
GobIIoro BepTena 1o HapykHoO# nosepxuoctr — 13,5 MIla.

PaccmarpuBasi HanmpsKEHHOE COCTOSIHHE B CCYCHHH Oec-
JIIPCHHOU KOCTH BO ()POHTAIBLHOU MIIOCKOCTH — HA BHYTPCH-
HEH MOBEPXHOCTU OCAPEHHON KOCTH B MECTax KOHTAKTa C
JHJONPOTE30M (pHUC. 5), clleyeT OTMETUTh, YTO OCHOBHYIO
Harpy3ky HeCeT HMMIUIaHT. B KOCTHO#l TkaHu o0JiacTu ¢
MaKCUMAJIHBIM HaIPSIKCHHBIM COCTOSHHEM PaCIOJIOKEHBI
BJIOJIb 30HBI KOHTAKTa JHJIONPOTE3a C JaTepajbHONl CTEH-
KO KOCTHO-MO3IOBOI'0O KaHalla Ha YPOBHE IMPOKCHMAaJb-
HOTrO otnelia auadu3a U B MECTE KOHTAKTa JUCTAIbHOUH
YacTH HOXKH C MEIUAJIbHOM CTEHKOH KOCTHO-MO3IrOBOTO
kaHajna. B oGmacTu BXoma sHpompoTre3a B auaduU3apHYIO
yacTh KaHaja HampspkeHue 1o Mwusecy B JjarepajbHOM
CTEHKe JocTuraet Beaudunbl 7,6 MIla, a B o0imactu meau-
QJIbHOW CTEHKM Ha yPOBHE KOHUMKA HOXKH DHIONPOTE3a
— 10 MIla. B obnactn npoxcumManbHOTO MeTadu3a BOKPYT
MMILIAHTA YPOBCHb HANPSKEHHOTO COCTOSHHS B KOCTHOUH
TKaHU 110 3aJiHe-MeJUaJIbHON MMOBEPXHOCTH COCTABISET 2,2
MIla, no narepansuoit — 1,9 MIla.

211,09 Max

4.5

-

1.5

3,2072e-12 Min
0
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Puc. 4. Pacnpedenenue nanpaxcenus no Musecy 6 bedpennoii kocmu: a) nepeonas no8epXHOCMb,
6) MeOUANbHASL NOBEPXHOCHL, 8) 3A0HAL NOBEPXHOCb, 2) IAMEPAIbHAS NOBEPXHOCb
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Puc. 5. Pacnpeoenenue nanpsicenus no Muzecy 60 ¢pon-
ManbHOM ceveHuu 6eOpPeHHOU Kocmu

Ananuz H/IC modenu ¢ upezsepmenvHbim nepeiomom, ocme-
onopomu4eckoll KOCMHOU MKAHbIO, UMNIAAHIMUPOBAHHbIM Oe-
OpeHHbIM KOMHOHEHMOM 5HOOnpomesa 0Oe3 peKOHCMpYKyuu
MedrceepmenvHoll oonacmu npu 0OHOONOPHOM CIOAHUU

Kaxk u B nmpegsiaymieit Mmozeny, Hanbonee HanpsKEeHHBIM dJ1e-
MEHTOM SIBISIETCS OeIpeHHast KOCTb.

30HBI C TIOBBIIIEHHBIM HAMpPSKEHHBIM COCTOSHHEM pacHo-
JIOKEHBl Ha HapY)KHOH IMOBEPXHOCTH AMa(U3apHOTO OTAeNna
KOCTH B 00JIaCTH MEIUATBHOHN 1 JIaTepaJbHOM CTEHOK, a TAKKE
JUCTanbHee OOJBIIOTO BEpTeNa 0 JIaTepalbHON MOBEPXHOCTH
(puc.6). B obnactu MequanbHON CTEHKH AHadU3apHOTO OTAena
HanpspkeHne o Mmsecy nocruraet Benndussl 9 MIla, B o6ma-
cTH narepaibHoil — 6,9 MIla. B o6Gmactu mpokcHManbHOTO Me-
Tadu3a ypoBEeHb HANPSHKEHHOTO COCTOSAHHSA B KOCTHU IO 3aHE-
MeIHaIbHON MoBepXHOCTH cocTasisieT 8,3 MIla, mo HapyxHOMI
MMOBEPXHOCTH AUCTabHEE OombIoro Beprena — 12,8 Mra.

a 0

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

[Ipu paccMOTpeHUM HANpsDKEHHOI'O COCTOSHUSL B CEYCHUU
Oe/ipeHHON KOCTH BO (DPOHTAIBHOI IIIOCKOCTH (pHC. 7), OTMe-
4eHo, uTo xapakrep pacnpenenenus H/IC B cpaBHenuu c mpe-
JbLTyIIeH MOZIeIbIo (pHC. 5) U3MEHHUIICSL.

[Ipu ycnoBum 0cTeOnOpOTHYECKONH KOCTHON TKAHU OCHOBHYIO
Harpy3ky HeceT JHJOIpOTe3, a B BepxHeil yacTu auadusa Ha-
HPSDKEHHOE COCTOSTHUE HUDKE, YeM OTCYTCTBHH OcTeornoposa. B
KOCTHOM TKaHU 00JIACTH C MOBBIILIEHHBIM Harps»>KEHHbIM COCTO-
SIHUEM PacIOJIOKEHBbI B 00JaCTH BXOJa HOXKHU JHJONPOTE3a B
KaHaJ Ha YPOBHE IIPOKCUMAJIBHOTO OTAENa Anadu3a ¢ Jlarepaiib-
HOI CTOPOHBI M B MECTE KOHTaKTa KOHUMKA HOXKKHU YHJI0NPOTE3a
C MeIMaNbHOU cTeHKoM nuadusa. Tak, B 00671acTH BXOJa dHI0-
IpoTe3a B KOCTHO-MO3IOBOH KaHal HampspkeHue 1no Musecy B
koctu pocturaet Benuuunbl 13,5 Mlla, a B MecTe pacrooxe-
HUsI KoH4nKa HOoxkH — 13,8 MIla. [loBbicuics Takke ypoBeHb
HaIpsDKCHHOTO COCTOSIHUSL B 007acT MeTadu3apHOro oTaena:
Mo 3ajJiHe-MeIMaIbHON MOBEpXHOCTH OH coctaBui 14,7 Mlla,
o narepaibHoi — 6 MlITa.

Taxum 00pa3oM, B JaHHOH paccueTHOW Mojenu Haubosee Ha-
MPSDKCHHBIME 3JIEMEHTAMU SIBJISIFOTCSL SHIONPOTE3 U OCApCHHAS
kocTb. B 6enpenHoit koctr 30ub! ¢ noBbienHsM HJIC pacriono-
JKEHBI B Cpe/iHel yacTu auadusa 1o JaTepalibHOM U MeIHalIbHOM
MOBEPXHOCTH, a TAK)KE MOJ OOJIBIINM BepresnoM. BepxHsist yacTh
qraduza B CBSI3U C OCTEONOPO30M KOCTh HCHBITHIBACT MEHBIIYIO
Harpys3Ky B CPaBHEHHMU CO 310pOBOH KOCTHOM TKaHbtO. OCHOBHAs
Harpy3ka Ha KOCTb IepeiaeTcsi uepe3 dHaonpore3. BHyTpu Oe-
JIPEHHOI KOCTH Haubosiee HAIPSHKCHHBIMU SIBJISIFOTCSI YUacTKU B
olnacTu BXoZa 9HIONPOTE3a B KOCTHO-MO3TOBOM KaHal (IIPOKCH-
MaJIbHBIH oTaeN auadu3a) ¢ JaTepanbHOil CTOPOHBI M 00NacTh Ha
YPOBHE KOHYHMKA HOXKKH MMILUIAHTA — C MEUAIbHON. YPOBEHb Ha-
MPAKEHHOI'O COCTOSAHUSA B OTUX 0071aCTSAX ITOBLICHJICS.

739,79 Max
l 10
2

,5728e-12 Min
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Puc. 6. Pacnpedenenue nanpsicenus no Musecy 6 mooenu 6edpennotl Kocmu 0isi 0Cneonopomuyeckoll KOCMHOU MKAHU.:
a) nepeodmsist NOBEPXHOCIb,; 0) MeOUAbHAS NOBEPXHOCMb, 8) 3A0HSISL NOBEPXHOCMb, 2) 1amepalbHas NOBEPXHOCHb

739,79 Max
I 10
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7.5728e-12 Min
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Puc. 7. Pacnpeodenenue nanpsivicenus no Musecy 6o ¢pponmanvhom ceuenuu 6eopenHoll kocmu
(MoOenb He3 peKoOHCMPYKYUY MedceepmenbHol obracmi)
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Puc. 8. Pacnpedenenue nanpsiscenus no Muszecy 6 bedpennot Kocmu Ha MOOenu ¢ PEKOHCIMPYKYUel MelceepmenvHoll 0oaacmu
KONbYe6auoOHbIM MPAHCHAAHMAMOM NPU OCMEONOPOMUYECKol KOCIMHOU MKAHU:
a) nepeomsisi NOBEPXHOCMb, 0) MeOUAbHAS NOBEPXHOCMb, 8) 3A0HSIS NOBEPXHOCb, 2) 1AMepalbHas NOGEPXHOCHIb

Ananuz HJ/[C modenu ¢ upezsepmensHbim neperomom, ocme-
onopomu4eckoll KOCMHOU MKAHbIO, UMIIAHMUPOBANHbIM Oe-
OpenHbIM  KOMNOHEHMOM 2HOONpomesa ¢ PeKoHCMpYKyuell
MediceepmenbHoll 0bracmu KonbyeGUOHLIM MPaHCHIAHMAMoM
npu 00HOONOPHOM CINOSHUU

Jlnst naHHOM MOAENH, Kak U JJIs NPEAbIAYIIUX MOJEIeH, Hau-
Oornee HaMPsHKEHHBIM JIEMEHTOM SIBISAETCS OEpEHHAs KOCTb.
CoxpaHsieTcsl ¥ IPEKHUH MOPATOK PACHONOKEHNS 30H C TOBBI-
IIEHHBIM HANPSKEHHBIM COCTOSTHUEM Ha MOBEPXHOCTH KOCTH —
B 00JIaCTH MEIMAJILHOM U JIaTepaIbHOU MTOBEpXHOCTEH Aradu3a
1 AucTanbHee OONBIIOrO BepTena MO HAPYyKHOH MOBEPXHOCTH
(puc. 8). OTMEUYEHO HE3HAYUTEIHHOE CHIKCHHE HAIPSIKECHUS
o Musecy: B obnactu MeanansHo# crenkn — 8,9 Mlla (9 MIla
JUISL MOZIETTH PEKOHCTPYKIIUH), B 007aCTH TaTepanbHON CTEHKU —
6,7 MIla (6,9 Mlla nnst mozenu 6e3 peKOHCTPYKIIHH).

OCHOBHBIE M3MEHEHUSI 3aKITIOYACTCSl B MOHIDKEHUM HAamps-
JKEHHOTO COCTOSHHS Ha YPOBHE IMPOKCHMAIbHOTO MeTadu3a.
Ilo 3anHe-MenuabHON MOBEPXHOCTH YPOBEHb HANPSKEHHOTO
cocrosiHus coctasigeT 4,2 Mlla (8,3 MIla mnst monenu Ge3 pe-
KOHCTPYKILIUH), B 00JacT ckara 0oipuioro Beprena — 11,5 MIa
(12,8 MIla nnst mogenu 6€3 peKOHCTPYKLIUH).

AHanu3upys HanpsHKEHHOE COCTOSHHE B CEUCHUN OeIpEeHHOM
KOCTH BO (DPOHTATIBHOM IIIOCKOCTH, (pHUC. 9) cieayeT OTMETHUTb,
4TO Ha ypoBHe nuadusza xapaxrep pacupenenenus H/IC B cpas-
HEHHMHU C MOJENbI0 0e3 PEKOHCTPYKIMH MEKBEPTEIbHOM 00ma-
CTH, B IIETIOM, HE U3MEHMIICS.

B oGmactu koHTaKTa MMIUIaHTa C JaTepaltbHON CTEHKUOM
MPOKCUMAIIBHOTO OTHena Auadu3apHOil 4acTH KOCTHO-MO3-
TOBOTO KaHalla HampspKeHHe o Mu3ecy JTOCTUITIO BENNIHHEI
12,7 MIla (13,5 MIla nns monenu 6e3 peKOHCTpyKuuu). B
001acTH MeIUaNbHONW CTEHKH B MECTE KOHTAKTa C KOHYHKOM
HOXKH SHJIONPOTE3a, YPOBEHb HANPSIKEHUH OCTANCS MPEexK-
Huii — 13,8 MIla.

OCHOBHOE OTIMYME 3AKIIOYAETCS B MOHMKEHUH HAMPSDKEH-
HOTO COCTOSIHUSI B KOCTHOH TKaHM B OOIAcTH NMPOKCHMAIBHO-
ro Metapusa, BOCCTAHOBICHHOTO IYTEM PEKOHCTPYKIHMH C
HCTIONB30BaHUEM KOJBIEBUAHOTO TpaHCIUIaHTata. B obmactu
BXOZIa B KOCTHBI KaHaJ MO MeIUaIbHOMN MOBEPXHOCTH YPOBEHb
HanpsHKEHHOTO COCTOSIHUS MTOHU3MIICS Oojee ueM B ABa pa3 |
cocraBmi 6,3 MIla (14,7 MIla mna monenu 6e3 peKOHCTPYK-
uun). [lo narepanbHON MOBEPXHOCTH YpOBEHb HAIPSHKEHHOTO
cocrosiHus nonusuics Ha 18,4% u cocrasun 4,9 MIla (6 MIla
U1 Mozienn 0e3 PeKOHCTPYKIIHN).
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739,79 Max
B

[¥=]

- N W v

7,5728e-12 Min
0

Puc. 9. Pacnpeoenenue nanpsiycenus no Musecy 6o ¢gppon-
manvHom cevenuu 6edpenHoll Kocmu (MoOelb ¢ PeKOHCMPYKYU-
ell mMexceepmenvbHoll obnacmu)

Ha oCHOBaHMHM TIPOBEJICHHBIX PACYETOB YCTaHOBJICHO, YTO
BEJIMYMHA HANpsDKeHHs: 10 Musecy B GeIpeHHO#T KOCTH BOKPYT
UMIUIAHTA 3aBHCHT OT MHHEPAIbHOW IUIOTHOCTH KOCTHOM TKa-
HU. [{ng Mozeneil ¢ 0cTeonopoTHieckoif KOCTHON TKaHbBIO 3Ha-
YEHUSI HATIPSHKCHNS Ha TIOBEPXHOCTH KOCTH OBUIM CYIECTBEHHO
HIDKE, YeM B MOJeiH 0e3 OCTeonopo3a, 0COOCHHO Ha ypOBHE
muadusa (puc. 10). Ilpu sTom, Ha ypoBHe nuadu3a 3HAYCHUS
HAIPSDKEHUS UL MOJIETH 0e3 PEKOHCTPYKLHUH U ¢ PEKOHCTPYK-
el Me)XBepTeIbHON 00/1acTH OBUTH MPAKTUYECKH OIMHAKOBBI.
B obnactu mpokcUManbHOro Meradusa Ha MOBEPXHOCTH KOCTH
JUISL MOJIENN € PEKOHCTPYKIIMEIT MEeXKBEPTEIbHOMH 001acTH KOJIb-
LEBUHBIM TPAHCIUIAHTATOM 3HAYCHUs HANPSDKEHHs OKa3aJnCh
CYLLECTBEHHO HIKE, YeM ULl MOJIENHN 0€3 PEeKOHCTPYKIIHH.

Ha Mozensix Bo ()pOHTAIBHOM CEYEHUH, HA BHYTPEHHEH I10-
BEPXHOCTU O€IPEHHOI KOCTH B MECTaX KOHTAKTa C UMIUIAHTOM,
3HAYEHUS HAPSDKEHUS ISl MOJIENIEH ¢ 0CTEONnOpOTHYECKOH KO-
CTBIO 3HAYMTEIBLHO MPEBOCXO/IAT aHAJIOTMYHbIE TOKA3aTENH IS
Mozenu 6e3 octeornoposa (puc. 11).

Ha ypoBHe nuaduza s Moxeneil ¢ ocTeonopo3oM 6e3 pe-
KOHCTPYKLMH U C PEKOHCTPYKIHEHl MEKBEpTEbHOW 007IacTH
pa3nuuKs B 3HAYECHUSX HATPsHKEHUs ObUTH He3HaunuTeNnbHbI. Oc-
HOBHBIE Pa3JIM4Usi OTMEUEHBI B 00/1ACTH IPOKCUMAIILHOTO METa-
¢dusza. MakcumasbHble HAPsDKEHHsT COCPEIOTOYCHBI B 00JIaCTH
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Puc. 11. Beruuunwl Hanpsdicenus no Musecy — pponmanvroe ceverue 6e0peHHoll kocmu (KoHmpoavHvie mouku 1, 2, 3, 4)

Hanbosee pa3pymaeMoit pH Ipe3BEpTEIbHBIX MEPENIoMax, 3a-
JTHe-MeTMalTbHOM CTEeHKH MPOKCUMaTIbHOTO MeTadusa. Paccue-
TBI JUIA MOJETH C PEKOHCTPYKIHEl MeXBepTeabHOU oOmacTi
KOJBIIEBUTHBIM TPAHCIIAHTATOM JIEMOHCTPHPYIOT CHIDKCHHE
3HAUCHHI HAPSKEHHOTO COCTOSIHUS B 3TOH oOnacTu Oojee uem
B JIBa pasa.

3akiaiodyenue. [lna paccyeTHBIX MoJenel, MpeacTaBisio-
MHUX MMIDTAHTAIUI0 OeIPEeHHOT0 KOMIOHEHTa JHAOIPOTEe3a
IIpH HAIUYUU YPE3BEPTEIBHOTO IEeperaoMa, MpU 3aJaHHBIX
YCIIOBHUSIX HAarpy>KeHHs, Ha TMOBEPXHOCTH OCIPEHHONW KOCTH
BEIMUYNHBI HAMpsDKeHHs Mmuszeca HpH OCTEOMOPOTHUYECKUX
N3MEHEHHAX KOCTHOH TKaHW HMXE, 4eM IPH OTCYTCTBHH
octeomnopo3a. OOpaTHass 3aBUCHMOCTh OTMEUEHa MHpPU pac-
cyeTax Ha MOJEINSX B IONepeyHoM ceueHuu. Ha BHyTpeHHel
MTOBEPXHOCTH KOCTHO-MO3TOBOTO KaHala B MECTaX KOHTAaKTa
C UMIUTAHTOM, 3HAYCHNUS HANPSDKEHUH BBIIIE MIPH OCTEOTIOPO-
THYECKOM KOCTHOM TKaHu. Jlns mMonenelt ¢ ocreonopornye-
CKHM YpEe3BEPTEIbHBIM MEPEIOMOM H HMIITaHTHPOBAHHBIM
O6epeHHBIM KOMITOHEHTOM 9HAOTPOTE3a, MaKCHMaIbHbIE 3Ha-
YeHHS HANPSDKCHHS OMPEAEISIIOTCS B KOCTHOW TKaHU MPOK-
CHMaJbHOTO MeTadu3a, 0cOOEHHO B 00JacCTH pa3pylICHHOMN
3aJHe-MeANaNbHON cTeHKH. Moaenupyemast peKOHCTPYKIIHS
KOJBIIEBUHBIM TPAHCIIAHTATOM MEXBEPTEIbHONH 00IacTH
C BOCCTAaHOBJICHHEM KaJbKapa JEMOHCTPUPYET 3HAUHTEIb-
HOE CHIKEHHE HAINPSDKEHHOTO COCTOSHHS HAa YPOBHE IPOK-
CHMalbHOTO MeTadu3a B 30HE NPEUMYIIECTBEHHOTO pa3-
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pylLIeHUsT MeAHaNbHOM M 3aJHEM CTEHOK KOCTHO-MO3TOBOTO
KaHama. Pe3ynpTrarsl pacueToB MOATBEPKAAIOT BO3MOXKHOCTD
MIPUMEHEHHS EPBUYHOM apTPOILUIACTHKH MPH HECTAOMIBHBIX
OCTEOTOPOTHYECKUX MEepeToMax BEpTENbHONW 001acTH C 1Ie-
IBI0 PAHHETO BOCCTAHOBICHHS OMOPHOH (YHKIIMH MOBPEK-
JICHHOW KOHEYHOCTH. PEKOHCTPYKIINSA MEXKBEPTEIHHONU 00a-
CTH KOJNBIIEBHIHBIM TPAHCIUIAHTATOM CIIOCOOCTBYET JOCTH-
JKECHHUIO TIEPBUYHON CTaOMIBHOCTH OEIPEHHOT0 KOMITIOHEHTA.
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SUMMARY

BIOMECHANICAL EVALUATION OF PRIMARY RE-
PLACEMENT ARTHOPLASTY FOR UNSTABLE IN-
TERTROCHANTERIC FRACTURES

"Kanziuba A., *Yaresko A., *Klimovitskiy F., ’Kanziuba M.,
"Popurkanich P.

IState higher educational institution “Uzhgorod National Uni-
versity”; *State institute “Sytenko institute of spine and joint
pathology National academy of medical sciences of Ukraine”;
3Donetsk national medical university, Ukraine

Aim - to study peculiarities of changes of stress-strain state
in the proximal femur around the implanted femoral component
of hip prosthesis in case of inter—trochanteric fracture on the
background of involutive osteoporosis in connection with func-
tional loading by numeral analysis on a mathematical model.

Using program SolidWorks 2 variants of finite element mod-
els of inter-trochanteric fractures were built, including type
31-A2, with the implantation of the femoral component of hip
prosthesis - without restoration and with the restoration of the
intertrochanteric region and calcar with a ring-shaped graft. The
simulated load is single-support standing and the action of the
musculo-ligamentous apparatus in the vertical position of the
body. Stress analysis was performed at control points in com-
parison with the calculated data for the model with unaltered
bone tissue (without osteoporosis). In the presence of osteo-
porosis, the values of stresses in the bone in the places of
contact with the implant increase. For models with an osteo-
porotic inter-trochanteric fracture and an implanted femoral
component of hip prosthesis, the maximum stress values are
determined in the bone tissue of the proximal metaphysis,
especially in the region of the destroyed posterior and me-
dial walls. The simulated reconstruction of the intertrochan-
teric region with a ring-shaped graft with the restoration of
the calcar demonstrates a significant decrease in the stress
state at the level of the proximal metaphysis and in the area
of predominant destruction of the bone marrow canal. This
can contribute to the achievement of primary stability of the
femoral component of hip prosthesis.

Keywords: intertrochanteric fracture, osteoporosis, finite ele-
ment modeling, arthroplasty.
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BUOMEXAHMYECKAS OHEHKA TEPBUYHOI'O SHAOIMPOTE3UPOBAHUA
IIPU HECTABUWIBHBIX YPE3BEPTEJIbHBIX IIEPEJIOMAX

Kauswba A.W., 2SIpecbko A.B., *’Kinumouukuii ®.B.,
SKausio0a ML.A., 'Tlomopkanuny ILII.

Tocyoapcmeentoe gvicuiee yueOHoe 3a6edenue « YoceopoocKull HayUOHATbHBLIL YHUBEPCUMEM »;
2[ocyoapcmeentoe yupesicoeHue « IHCmunym namono2ui no360HOYHUKA u cycmasos um. npod. M.1. Cumenko HAMH Yxpaunwvly,
Xapvros, 3/loneyxuil nayuonanvusliil meouyurckutl ynusepcumem, MO3 Ykpaurwt

Ilenb MccneoBaHMS — MyTEM YHCICHHOTO aHalIn3a Ha Ma-
TEeMaTHYECKON MOJIETIM BBISBHUTH OCOOCHHOCTH M3MEHEHHUH Ha-
HPSUKEHHO-1e()OPMHUPOBAHHOTO COCTOSHUSL B MPOKCHMAIbHOM
orzese 6eApeHHOI KOCTH BOKPYT HMIUIAHTHPOBAHHOTO OepeH-
HOTO KOMITOHEHTA SHJIONPOTE3a MPH HAIMYMH YPE3BEPTEIbHO-
ro nepesoMa Ha ()OHEe HHBOJIOTUBHOTO OCTEOIIOPO3a B CBA3M C
(YHKIIMOHATBHOM HArPy3KOH.

B mporpamme SolidWorks mocTpoeHs! 1Ba BapnaHTa KOHEY-
HO DJIEMEHTHOW MOJENH Ype3BepTEIbHOrO Irepeioma tuma 31
— A2, IpUMEHUTETHHO K UMIUTAHTAINN OSIPEHHOTO KOMIIOHEH-
Ta YHAOMpPOTE3a — OE3 BOCCTAHOBJICHUS U C BOCCTAHOBICHHEM
MEXBEPTENbHOII 00JaCTH M KajJbKapa KOJBLEBHHBIM TPaHC-
iaHTaToM. MozienupyemMast Harpy3Kka — OJHOOIOPHOE CTOSTHUE
U JeificTBHE MBIIICYHO-CBSI304HOIO arnapara Mpu BepTHKAIb-
HOM TIOJIOXKEHUH TeNa. AHaIN3 HATIPSHKCHUH TPOBOAMIIH B KOH-

TPOJBHBIX TOUYKAX B CPABHEHHWH C PACCYCTHBIMHU JAHHBIMH IS
MOJIETIN ¢ HEM3MEHEHHOH KOCTHOH TKaHBIO (0€3 0cTeonoposa).

[py HamIYIMK OCTEONOpO3a yBEINUMBAIOTCS 3HAUCHNUS HATIPS-
JKEHUS B KOCTH B MECTaX KOHTAaKTa ¢ MMIUTAaHTOM. [l Mozenei
C OCTEOMOPOTHYECKNM UPE3BEPTENHHBIM MEePeIOMOM M MMILTaH-
THPOBAHHBIM O€IPEHHBIM KOMIIOHEHTOM »3HJOMPOTE3a MAaKCH-
MaJTbHBIC 3HAUESHNS HAMPSHKSHIS OTIPEIENISTIOTCS] B KOCTHOM TKaHH
MIPOKCHUMAIFHOTO MeTadm3a, 0COOCHHO B 00NACTH pa3pylICHHOH
3aqHell M MeIuabHOW CTEHOK. Mopenupyemas peKOHCTPYKIIUS
KOJTBIEBUIAHBIM TPAHCIUIAHTATOM MEKBEPTEIEHON 00IACTH ¢ BOC-
CTaHOBJICHHEM KaJIbKapa JEMOHCTPHPYET 3HAUUTEILHOE CHIDKCHHE
HaNpsHKEHHOTO COCTOSTHUS HA YPOBHE TIPOKCUMAIEHOTO MeTadu3a
1 B 30HE IPEUMYTIECTBEHHOTO Pa3pyIIEHHs KOCTHO-MO3TOBOTO Ka-
HaJja, 9T0 CHOCOOCTBYET JOCTIKCHHIO TIEPBUYHON CTAOMIBHOCTH
OePEHHOT0 KOMITOHEHTa SH/ONPOTE3a.
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IMPACT OF NON-CONTACT ELECTROMAGNETIC RADIATION ON LIVING ORGANS AND TISSUES

"Prosekov A., »*Vasilchenko 1., 2Osintsev A., *Braginsky V., 2Gromov E., *Vasilchenko N.

Kemerovo State University, Institute of Food Science and Technology, 'Department of Bionanotechnology;
’Department of General and Experimental Physics; *Department of Automation of Production Processes and ICS;
4 State budgetary institution of health care Regional Clinical Oncological Dispensary, Oncology Department No. 3

(Head and Neck Tumors), Kemerovo, Russia

The larynx is a complex anatomical and physiological com-
plex consisting of various tissue structures, with a developed
network of blood, lymphatic vessels, and nerves. The larynx is
an organ consisting of a cartilaginous skeleton, connected by fi-
brous ligaments and lined with a mucous membrane. The upper
2/3 of the epiglottis and the area of the vocal folds are covered
with stratified squamous epithelium, while the rest of the mu-
cous membrane is covered with multilayered ciliated epitheli-
um. The lamina propria of the mucous membrane is represented
by loose fibrous tissue, protein-mucous glands, and accumula-
tions of lymphoid tissue. All cartilages of the larynx, except for
the epiglottis, are hyaline. All muscles of the larynx are striated
and can contract both voluntarily and reflexively [1].

In 2017, 7,148 cases of newly diagnosed laryngeal cancer
were registered in Russia. In 2017, 9.52 cases per 100,000 popu-
lation were diagnosed in men, the average annual growth rate
was 0.1%, while the increase equaled minus 1.03%. In 2017, 0.65
cases per 100,000 of the population were diagnosed in women, the
average annual growth rate was 2.4%, and the increase equaled
25.22%. The average age of diagnosed men is 61.8 years, and the
average age of diagnosed women is 63.1 years. The number of
cases of larynx cancer rises sharply from the age of 50, reaching
the highest peak at 55-75 years. The mortality of patients within
a year since the diagnosis of laryngeal cancer in Russia in 2017
amounted to 23.0%. The average age of deceased men in 2017 was
64.2 years, and the average age of deceased women was 64.1 years.
Among all newly established diagnoses, stages I-II were found in
36.5% of patients, stage III in 43.2%, and stage IV in 18.7%. Only
5% of patients were diagnosed during preventive examinations [2].

There are exophytic, endophytic, and mixed forms of laryn-
geal tumor growth. The exophytic form of growth has the ap-
pearance of a papilloma, papillary growths, or a large, lumpy
formation on a broad base, growing into the lumen of the larynx.
The borders of the tumor are clear, the infiltration of the underly-
ing tissues is insignificant, and the course is favorable compared
to other types of cancer. An endophytic tumor infiltrates and
destroys tissues, while the mucous membrane can be slightly
changed. The infiltrate has no clear boundaries, ulcerates, and
early causes immobility of the affected half of the larynx. The
mixed form of the tumor combines exophytic and endophytic
growth. Exophytic cancer calculates slowly and forms metasta-
ses rarely and late. Endophytic forms of cancer are more aggres-
sive, and they metastasize early and often [2].

The well-known induction heating procedure is used to ef-
ficiently heat objects without contact with them and without
penetrating objects [1]. An indispensable material property of
such objects is their high electrical conductivity, which, as a
rule, is ensured by the manufacture of objects from ferromag-
netic materials. The use of induction heating in medicine and
other scientific and practical fields dealing with living biological
tissues has an important limitation. Organic tissues do not have
magnetic properties and have extremely low electrical conduc-
tivity. Therefore, direct induction heating directly to tissues is
practically impossible [2].

© GMN

Our study aims to create a laboratory unit for induction heat-
ing and assess how possible it is to use local induction heating in
solving problems related to biotechnology and medicine.

The study is based on the assumption that controlled non-con-
tact local heating of a selected small area of a significant array of
living tissues can be carried out by placing a special applicator
consisting of a polymer base and ferromagnetic particles inside
organic tissues [3]. When analyzing scientific literature and re-
search and technical patent documentation, we failed to find any
analogs of the proposed method for induction heating of mix-
tures of a polymer with ferromagnetic materials [4].

The developed method can be applied, in particular, for local
non-contact heating of selected fragments of frozen organic objects.
This will help to carry out sampling to study the properties of a
sample frozen for long-term storage without its complete thawing
and/or destruction. Besides, the developed method can be used to
create local intraoperative hyperthermia in combination with radia-
tion therapy in the treatment of cancer using induction heating of a
tissue-equivalent applicator [5-8].

Induction heating acts on the following types of tumors and tissues:

I. Epithelial tumors. (Benign: squamous cell papilloma,
oxyphilic adenoma. Malignant: intraepithelial carcinoma
(carcinoma in situ), squamous cell carcinoma; squamous cell
carcinoma; squamous cell non-keratinizing cancer; spindle
cell squamous cell carcinoma; adenocarcinoma; adenoid cys-
tic cancer; neuroendocrine cancer, mucoepidermoid cancer;
undifferentiated cancer).

II. Soft tissue tumors (Benign: lipoma, hemangioma, leiomy-
oma, rhabdomyoma, granulosa cell tumors, neurofibroma, neu-
rilemmoma (schwannoma), paraganglioma (chemodectoma).
Malignant: fibrosarcoma, rhabdomyosarcoma).

III. Tumors of bone and cartilage tissue. (Benign: chondroma.
Malignant: chondrosarcoma).

IV. Tumors of the hematopoietic and lymphoid tissues.

V. Tumors of mixed genesis.

VI. Secondary tumors.

VII. Unclassified tumors.

Tumor-like lesions. (1. Pseudoepithelial hyperplasia. 2.
Epithelial anomalies: keratosis-hyperplasia (keratosis without
atypia), dysplasia (keratosis with atypia) 3. Oncocytic metapla-
sia and hyperplasia. 4. Cysts 5. Intubation granuloma or contact
ulcer 6. Vocal fold polyps: fibrous, vascular, hyalinized, myx-
oid. 7. Amyloid deposits. 8. Infectious granuloma 9. Plasma cell
granuloma. 10. Stewart’s granuloma 11. Wegener’s granuloma.
12. Osteochondroplastic tracheopathy) [3, 4].

Material and methods. The developed method should allow
uniform heating of the polymer applicator as a result of the ab-
sorption of the energy of the alternating electromagnetic field
by ferromagnetic elements, which are evenly distributed in the
body of the polymer applicator [9].

The materials for building the applicator included a mixture of a
plastic polymer and a hardener. The plastic polymer was modified
by adding finely dispersed ferromagnetic particles and thoroughly
mixed. Since the further use of the polymer applicator will occur in
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the field of biotechnology and medicine, the material for the man-
ufacture of the applicator was Speedex putty silicone impression
mass, well-established in dental practice [10].

The high-frequency current required for induction heating of
the applicator was obtained in the course of experiments using a
laboratory inverter, schematically shown in Figure 1. Its princi-
ple of operation is as follows. Two powerful field-effect transis-
tors, functioning as the keys of the two arms of the power half-
bridge, receive a rectified stabilized voltage from a powerful
regulated mains electrical supply (laboratory autotransformer).
The transistors open and close alternately by a signal applied to
their gates from the driver. The switching frequency, and hence
the current frequency, is determined by the driver pulse genera-
tor (PG). The inductor (60 mm long air coil for 10 turns with a
diameter of 45 mm and a compensating capacitor connected in
parallel) is connected to the bridge through a matching trans-
former (not shown in Figure 1). The resonant frequency of the
inductor corresponds to the frequency of the PG due to the selec-
tion of the capacitance of the capacitor [11-13].
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Fig. 1. Schematic diagram of the laboratory unit

In the course of the experimental study, heating by induction
occurred in the frequency range of 120+60 kHz. Such a wide
range is determined by the need to adjust the resonant inductor
adequate to the specified parameters. Two important advantages
of the selected frequency range should be pointed out. Firstly, a
strong electromagnetic field in this range can be obtained using
common electronic devices. Secondly, the field of this frequency
range is hardly absorbed directly by organic substances, which
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means that the tissues surrounding the applicator will not be ex-
posed to excessive and unnecessary heating [14].

The power of the laboratory unit used to create an alternating
magnetic field was calculated from the values of the voltage and
current drawn from the electrical mains. The electronic part of the
unit allows switching currents up to 1 kW. However, with an in-
crease in power consumption (starting from 100 W), the need for
additional forced cooling of the heating coil of the inductor increas-
es. The experiments described below were carried out at two differ-
ent powers (20 and 40 W), not requiring coil cooling [15].

To test the possibility of induction heating, we made samples
of a polymer applicator of the approximately spherical shape of
the same size and 20 mm in diameter. When making prototypes, a
hole was formed in their central part for introducing a thermometer.
The function of ferromagnetic fillers was performed by (1) a mix-
ture of ultrafine powders of nickel (80%) and aluminum (20%) with
a particle size of 10-100 nm, (2) steel balls with a diameter of 0.5-1
mm, as well as (3) reduced iron in the form of small turnings with
a size of about 0.1x1x3 mm. The filler mass fraction varied in the
range of 10-60%. The composition of samples with different filler
mass fraction is presented in Table 1.

Without exception, all samples containing more than 50%
filler were difficult to mold, and many of them had defects in
the form of fractures. The least homogeneous samples were ob-
tained by mixing the polymer base with iron turnings, the un-
evenness of the shape and size of the pieces of which made it
difficult to uniformly distribute the filler. Even at mass fractions
above 30%, many samples contained protruding elements of the
iron turnings, which is unacceptable for medical use due to the
possibility of injury to tissues adjacent to the heated applicator.

The use of steel balls as a ferromagnetic filler gave satisfacto-
ry uniformity to the finished samples in the absence of traumatic
protrusions on the surface of the latter.

The highest degree of homogeneity of the finished samples
was, as expected, observed when using ultrafine fillers.

Results and discussion. Let us calculate the physical parameters
of the simplest model of the heated applicator. If, under the influ-
ence of induction heating, heat ¢, is released inside the applicator
per unit of time, while part of the heat g, is emitted by the surface of
the sample, then approximately we can assume that

g, =0(T-T,) , (1)
where T is the sample temperature; 7, is the ambient tempera-
ture; o is a constant proportional to the surface area, identical for
all samples. The excess of heat release over the loss of heat by
the sample leads to an increase in the temperature of the latter:

dT
q,—q, =(em +C2mz)z > (2)

where ¢; = 0.5 J—A and m, are the specific heat and mass of
the filler, respectlveeily, and ¢, = 1,5 ]— and m, are the same val-
ues for the polymer base. g

Table 1. Sample composition

Filler mass fraction, % Filler weight, g Polymer base weight, g Sample volume, cm?
10 0.59 5.34 4.19
20 1.31 5.22 4.19
30 2.18 5.08 4.19
40 3.27 4.90 4.19
50 4.67 4.67 4.19
60 6.53 435 4.19
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Expression (2), considering equality (1), is transformed into a
differential equation of the form:

dT
—+al =
a s, 3)
where =————— and S =L+aTO .
am, +c,m, om, +c,m,

The solution to this equation is well known. Given the initial
condition T(0) =T, , it takes the form:

T=T, +ﬁ(1—exp(—at)) @)

To establish the nature O?the dependence of the efficiency of
induction heat release ¢, on the size of the filler particles, let us
study a single spherical particle of radius R, located in an alter-
nating uniform magnetic field B =B, cosewr . At the initial stage
of calculations, it is advisable to consider the particle as a nonmag-
netic conductor. This assumption will help to avoid complications,
considering the violation of the uniformity of the magnetic field
near the curved surface of the ferromagnet, and exclude from the
calculations the work spent on remagnetization of the sample.

B(n)

Fig. 2. Calculation of heat release in the sample

Let us split the ball into disks of variable radius r,. Let us
select one of such disks of thickness dh at a distance / from
the center of the ball (Fig. 2). To calculate the amount of heat
released in the volume of this disk per unit time, we select in
it an annular segment of radius r and thickness dr. The electro-
motive force of the induction arising in this segment is directly
proportional to the rate of change of the magnetic flux passing
through it: D , ‘
g = 7 nr @B, sin wt

) &)

The intensity of the vortex electric field in the ring is described

by the following expression:
= 2i = lra)Bm sin wt
r ’ ©)

According to the Joule-Lenz law, the power of the heat re-

. E
leased per unit volume of the conductor w=—— . Therefore, for
P .
the heat released, on average, per unit time in the selected ring,
we obtain:

2 n2
AW = (w)dv = (w)-27r-dh-dr = %%dh Py (7)
)

Expression (7) considers the mean value of the sine square

<sin2 wt> :% over the period.
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The heat released per unit of time in the entire selected disk is
obtained through integration:
Ul ZBZ i ZBZ
dq =[dw _1moB, dh[rdr - LBy g
4P 16 p .®
Considering the obvious connection between r, and /4 (Fig.
2), let us determine the amount of heat released in the volume
of one ball:
1 7B % 2 1 7’ B
g = [ (R =W dh =R ()
6 p 15 p ’

Thus, if we assume that all ferromagnetic particles are in the
same conditions, for a sample with a volume of conducting par-
ticles V, the heat release will be:

282
3V3 g0 = V o°B, R
47 R 20 p (10)

Calculations indicate an increase in the efficiency of induc-
tion heating with an increase in the size of conductive particles.
Formula (10) serves as an extremely rough and approximate
estimate of the ongoing processes, since (1) the particles are
considered as isolated, which excludes their mutual influence;
(2) the particles are considered non-magnetic; (3) the skin ef-
fect that occurs when alternating current flows in a conductor is
not considered. However, the theoretically substantiated posi-
tion on the increase in the efficiency of induction heating with
increasing particle size is also confirmed by the experimental
data presented below.

Thus, at a power consumption of 20 W, the samples with the
nanodispersed filler practically did not heat up. An increase in
the power to 40 W led to noticeable heating only for samples
with a mass fraction of a filler of 60%. This is explained by the
formation of conglomerates of nanoparticles at their high con-
centration, which ensures their direct contact and thus increases
their effective size.

The data obtained in experiments with samples containing a
filler made of steel balls with a diameter of 0.5 mm heated at a
power consumption of 20 W are shown in Figure 3. With such an
inductor power, heating the samples to a hyperthermal tempera-
ture at ambient room temperature turned out to be possible only
for samples with a mass fraction of a ferromagnetic material
above 50%. Modeling parameters using formula (4): ¢ = 0.020
WI/K; g, = 0.150 W for a 20% mass fraction, g, = 0.225 W for a
40% mass fraction, and g, = 0.375 W for a 60% mass fraction.

4, = Ng, =

4 T T

Temperature, °C

! !
0 5 10

Heating time, min

Fig. 3. Experimental results and their model approximation
(solid lines). Heating power: 20 W. Filler: balls with a diameter
of 0.5 mm:0: 20% mass fraction; ©: 40% mass fraction; A:
60% mass fraction
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Table 2. Comparison of experimental and theoretical estimates for Figure 3

Filler mass fraction, %

q, values

Estimated from experimental data, W

Estimated using formula (10), W

20 0.150 0.150
40 0.225 0.374
60 0.375 0.748

The power of the generated heat does not increase in direct
proportion to the increase in the mass of the filler, as, in theory,
should follow from formula (10). A comparison of the g, values
obtained by approximating the experimental data with the val-
ues calculated using formula (10) is shown in Table 2.

The slower (in comparison with the theoretical prediction)
increase in the thermal power is mainly due to the significant
inhomogeneity of the magnetic field in the sample volume.

The data obtained in experiments with samples containing a
filler made of steel balls 1 mm in diameter are shown in Figure 4.

60) T T

Temperature, °C

Heating time, min
Fig. 4. Experimental results and their model approximation
(solid lines). Heating power: 20 W. Filler: balls with a diameter
of 1 mm: o: 20% mass fraction; o: 40% mass fraction; A: 60%
mass fraction

The results of the experiments indicate that when balls with a
diameter of 1 mm are used as a filler, all prototypes with a mass
fraction of balls exceeding 20% are steadily heated to a temperature
above 40° C even at a power of 20 W. The simulation was carried
out based on the parameter o = 0.020 W/K, as in the previous case.

Table 3 shows the ¢, values obtained for samples containing a
filler of balls with a diameter of 1 mm by approximating the ex-
perimental data with the values previously calculated using formula
(10). The discrepancy has narrowed slightly, but the empirical data
are still very far from those predicted using formula (10).

If we compare the data in Tables 2 and 3 from the point of
view of the dependence of the thermal power on the particle
size predicted using formula (10), we can find that the experi-
mental results do not agree with the predicted. The ratios of the

corresponding ¢, values for balls with a diameter of 1 mm and
0.5 mm for three different mass fractions are 1.78, 2.6, and 2.24
(on average about 2.2), while the calculated value according to
formula (10) should be exactly 4. This fits well with the above-
stated judgment about the extremely evaluative nature of formu-
la (10) derived based on several significant simplifications and
assumptions. On the other hand, the nature of the dependencies
revealed in the experiments is in qualitative agreement with the
conclusions following from formula (10). A significant scatter of
values may be initially conditioned by inaccuracy in tuning the
oscillatory circuit of the inductor into resonance with the master
oscillator. Even a slight detuning from resonance upon introduc-
ing samples with different ferromagnetic compositions can sig-
nificantly change the current in the coil and, consequently, the
magnetic field in the sample.

6 T T

50]

Temperature, °C
=

30

1 1
0 5 10

Heating time, min
Fig. 5. Experimental results and their model approximation
(solid lines). Heating power: 20 W. Filler: reduced ivon turnings:
0: 20% mass fraction; o: 40% mass fraction; A: 60% mass
fraction

The results of an experiment on heating samples with reduced
iron turnings as a filler are shown in Figure 5. The data are
generally similar to the previous series of experiments, but the
curves obtained indicate that the nature of heating corresponds
to the average effective size of particles, with a diameter slightly
larger than 1 mm. Curve modeling parameters using formula (4)
for Figure 5: 0= 0.020 W/K; g, = 0.483 W for a 20% mass frac-
tion, g, = 1.058 W for a 40% mass fraction, and ¢, = 1.521 W for
a 60% mass fraction.

Table 3. Comparison of experimental and theoretical estimates for Figure 4

q, values

Filler mass fraction, %

Estimated from experimental data, W

Estimated using formula (10), W

20 0.267 0.267
40 0.585 0.667
60 0.841 1.332
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Fig. 6. Experimental results and their model approximation
(solid lines). Filler: balls with a diameter of 0.5 mm; 40% mass
fraction: 0. heating power of 40 W, o: heating power of 20 W

To verify the dependence of the thermal power g, on the mag-
nitude of the magnetic field, another series of experiments was
organized at double power consumption. Figure 6 demonstrates
the dependence of the temperatures of samples with a 40% filler
mass fraction (balls with a diameter of 0.5 mm) on time for two
powers consumed from the electrical mains. Curve modeling
parameters using formula (4) for Figure 6: 0= 0.020 W/K; ¢, =
0.225 W for a heating power of 20 W and ¢, = 0.40 W for a heat-
ing power of 40 W. In this case, the experimental values differ by
almost two times, as expected following formula (10).

Conclusion. The results obtained fully prove the possibility of
contactless induction heating of non-conductive materials, in par-
ticular biological tissues, to hyperthermic temperatures. Hyperther-
mic temperatures will act on intraepidermal laryngeal cancer, which
usually develops against the background of atypical papillomas or
pachydermia, while clear morphological signs of the transition of
these processes to cancer in situ are often not found. Among malig-
nant neoplasms of the larynx, squamous cell carcinoma is the main
group (98%). Malignant non-epithelial tumors of the larynx occur
in 0.5-2% of cases. Therefore, the effect of hyperthermic tempera-
tures on epithelial tissues (skin and muscles) is most relevant [5].

We see the prospect of further development of studies in the
chosen area in the development and creation of an automated con-
trol system and long-term maintenance of the temperature of heated
samples at the target level. To do this, it is necessary to compare
various methods for controlling the thermal power: control of the
duty cycle of the master oscillator pulses, frequency shift near the
resonant frequency, periodic on/off switching of the master oscilla-
tor, etc. Besides, it is necessary to develop a technique and technol-
ogy for monitoring the uniformity of the sample temperature, which
is especially important due to the complexity of using conductors
in the induction heating zone. Finally, an important task for further
studies is the development of different inductors for different ap-
plications. We assume that an open external inductor with a ferrite
core may become the most probable model.
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SUMMARY

IMPACT OF NON-CONTACT ELECTROMAGNETIC
RADIATION ON LIVING ORGANS AND TISSUES

"Prosekov A., **Vasilchenko 1., 2Osintsev A., *Braginsky V.,
2Gromov E., *Vasilchenko N.

Kemerovo State University, Institute of Food Science and Technol-
0gy, 'Department of Bionanotechnology,; *Department of General
and Experimental Physics, *Department of Automation of Produc-
tion Processes and ICS; * State budgetary institution of health care
Regional Clinical Oncological Dispensary, Oncology Department
No. 3 (Head and Neck Tumors), Kemerovo, Russia

This study aims to create a laboratory unit for induction heat-
ing and assess how possible it is to use local induction heating in
solving problems related to biotechnology and medicine. This ar-
ticle contains a description of a method for non-contact local hyper-
thermal heating of biological tissues using inductive electromagnet-
ic radiation. The method is based on the introduction of a composite
material consisting of a polymer base and incorporated ferromag-
netic particles into living tissues. The authors present a simplified
mathematical model of physical processes occurring during the
heating of a polymer sample-implant. The results of mathematical
modeling are further used to approximate the data obtained in ex-
periments on a specially built laboratory unit.

The materials for building the applicator included a mixture
of a plastic polymer and a hardener. The plastic polymer was
modified by adding finely dispersed ferromagnetic particles and
thoroughly mixed. Since the further use of the polymer applica-
tor will occur in the field of biotechnology and medicine, the
material for the manufacture of the applicator was Speedex putty
silicone impression mass.

The authors have calculated the physical parameters of the
simplest model of the heated applicator. The nature of the depen-
dence of the efficiency of induction heat release has been estab-
lished. An increase in the efficiency of induction heating with an
increase in the size of electrically conductive particles has been
proven. Another series of experiments has been organized with
double power consumption.

The authors see the prospect of further development of studies in
the chosen area in the development and creation of an automated
control system and long-term maintenance of the temperature of
heated samples at the target level. To do this, it is necessary to com-
pare various methods for controlling the thermal power: control of
the duty cycle of the master oscillator pulses, frequency shift near
the resonant frequency, periodic on/off switching of the master
oscillator, etc. Besides, it is necessary to develop a technique and
technology for monitoring the uniformity of the sample tempera-
ture, which is especially important due to the complexity of using
conductors in the induction heating zone. Finally, an important task
for further studies is the development of different inductors for dif-
ferent applications. The authors assume that an open external induc-
tor with a ferrite core may become the most probable model.

Keywords: induction heating, hyperthermia, polymer matrix,
ferromagnetic filler.
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PE3IOME

BO3JEACTBUE BECKOHTAKTHOI'O 3JIEKTPOMAT -
HUTHOI'O MU3JIYYEHUSA HA KUBBIE OPIAHbBI U
TKAHU

TIpocekos A.IO., **Bacuabyenko M.JL., 2Ocunues A.M.,
SBparunckuii B.W., I'pomos E.C., 2Bacuiabuerko H.B.

Kemeposcxuii cocyoapcmeennviii ynugsepcumem, Hucmumym
nuwesblx HayK u mexroro2utl, 'kagpeopa buonanomexnonrocuil,
’kagpedpa obweti u sxchepumenmanvHou gusuku, *kagedpa as-
momamuzayuu npousgoocmeennvix npoyeccos u ACY; ‘I'bY3
«ObracmHoll KIUHUYECKUL OHKONO2UYECKULl OUCNAHCeP», OHKO-
noeuyeckoe omoenenue Ne3 (onyxonu 2onoewi u weu), PO

Llens rccnenoBanms - CO3aTh Ta00PATOPHYIO YCTAHOBKY IS
HHTYKIIHOHHOTO HarpeBa ! OLEHUTH BO3MOKHOCTH IPUMEHEHHS
JIOKaJIbHOTO MHIYKIIMOHHOTO HArpeBa MpH PeIIeHuH 3a1a4 Ono-
TEXHOJIOTUH ¥ MEUIHHBI.

[pencrapieno onmcanue crocoda 6ECKOHTAKTHOTO JIOKAIBHOTO
THTIEPTEPMHUIECKOTO Pa30rpeBa OMOIOTMUECKHX TKaHEH ¢ MoMo-
b0 MHIYKIMOHHOTO 3JIEKTPOMArHUTHOTO M3ydeHus. Crocod
OCHOBAH Ha BHEJIPEHWH B JKHBBIC TKAHN KOMITO3UTHOTO MaTepHa-
713, COCTOSIIIIETO W3 MOMMMEPHOH OCHOBBI M HHKOPIIOPHPOBAHHBIX
B He€ (eppoMarHUTHEIX YacTull. [IpencraBneHa ynpomieHHas Ma-
TeMaTH4IecKasi MOJIENb (PU3MUECKUX IMPOIECCOB, IPOUCXOMISIIIX
B XOJIe HarpeBa IOIMMEPHOTO 00pa3la-NMIUIaHTaTa. Pe3ymsrarer
MAaTeMaTHIeCKOTO MOJIETTMPOBAHUS B TATbHEHIIIEM HCTIONB3YIOTCS
JUTSL aTIPOKCHMAIINH JAHHBIX, MOMYYEHHBIX B OKCIICPUMEHTAX Ha
CIIEIMATIFHO CO3/IaHHOI JTaA0OPaTOPHOM yCTaHOBKE.

Marepunan 1S CO3AaHMS aNUINKaTopa BKIIIOYAll CMECh ILIa-
CTUYHOTO TIONMMepa M oTBepAuTens. IlmacTuumbii mommMep
MOAN(HITPOBAH ITOCPEACTBOM JT00aBICHHS MEITKOAUCIICPCHBIX
(heppOMArHUTHBIX YaCTHUII 1 THIATENbHO Mepementad. [Tockoms-
Ky JalbHeHIee HCIONb30BAaHNE ITOJMMEPHOTO aNIUIHKaTopa
TIaHupyeTcs B chepe OMOTEXHONOTHN M MEIUIIMHBI, MaTepHa-
JIOM JIJISl M3TOTOBJICHHS ANIUTIKATOPA MOCTYKHIIA CHITMKOHOBAS
cienodHasi Macca Speedex putty.

Paccunransl (usndeckne mapaMeTpsl MPOCTEHIIEH MOIETH
HarpeBaeMoro aniuInKaTtopa. YCTAHOBIICH XapaKTep 3aBUCHMO-
cTn 3Q(HEeKTUBHOCTH MHIYKIIMOHHOTO TEeIIoBBIAeneHus. Jloka-
3aHO TOBBIICHHE Y(P(YEKTHBHOCTH MHAYKINOHHOTO Harpesa
POCTOM pa3MepoB AIEKTPONPOBOAHBIX dacTHl. OpraHmu3oBaHa
emé omHa cepus SKCIIEPUMEHTOB — IIPH JABOHHON MOTpelise-
MO MOIIHOCTH.

[NepcriekTHBa MOCIEAYIONMIETO PA3BUTHS UCCIEAOBAHNI B BBI-
OpaHHOIT 00JacTH TMpEACTaBIsETCS B pa3pabdoOTKe M CO3JaHUHU
ABTOMATH3UPOBAHHON CHCTEMBI KOHTPOIS M JTUTEIHHOTO TTOA-
JiepKaHUs TEMIIEPaTyphl Pa30rPeBaeMbIX 00pa3IIOB Ha IIEIEBOM
ypoBHe. J{11s1 3Toro HeoOXOAMMO CPaBHUTH PA3NNIHBIE METOAN-
KH yTIPaBICHUS TEIUIOBOH MOIIHOCTBIO: YIIPABICHUE CKBAKHO-
CTBIO MMITYJTECOB 33/JaI0MIET0 TeHepaTopa, CMEMIEHNEe JaCTOTHI
BOJM3M PE30HAHCHOH, MEPUOANYECKOE BKIFOYCHHUE/BBIKITIOUC-
HHe 3ajatomero reaeparopa. Heobxomumo paszpaborars mMeTo-
UKy ¥ TEXHOJIOTHIO KOHTPOJS OAHOPOIHOCTH TEMIIepPaTypbl
o0pasma, 9To ABISETCSI 0COOCHHO 3HAYMMBIM B CHITY CIIO)KHOCTH
MIPUMEHEHUs TIPOBOJHUKOB B 30HE HHAYKIMOHHOTO Harpesa.
3HaunMOH 3a1adell NaNbHeHIINX UCCIeIOBAaHUN SBISETCS pas3-
paboTKa Pa3sNUYHBIX MHAYKTOPOB JUIS PA3HBIX BAPHAHTOB HX
HCTIOJIB30BaHUA. ABTOPHI IPEANONAraloT, 4YTo HauboIee Bepo-
SITHOM MOJIEIbIO MOXKET CTaTh OTKPBITHIN BHEIIHUN HHAYKTOP C
(heppHUTOBBIM CEpICIHIKOM.
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IN SILICO PROFILING OF THE NEW ALLOSTERIC MODULATOR OF AMPA RECEPTORS

IBrkich G., 'Pyatigorskaya N., 'Zyryanov O., !Melnikova T., *Tuaeva N.

![. Sechenov First Moscow State Medical University (Sechenov University);
2Serbsky Institute for General and Forensic Psychiatry, Moscow, Russian Federation

The modern computer-aided technologies (bioinformatics,
chemoinformatics, molecular modeling) are now widely used in
drug discovery and development. Compound TCT-9 was engi-
neered as a positive modulator of AMPA glutamate receptors
[1]. In accordance with the accepted scheme of studying po-
tential pharmaceutical substances, an experimental assessment
of the binding of the compound to the target was carried out
at early stages in development process. Physiological studies
have shown high positive modulatory activity of the compound
with respect to AMPA receptors in in vitro tests conducted by the

© GMN

electrophysiological patch-clamp technique [2]. The testing of the
TCT-9 using a model of freezing behavior in mice revealed a cog-
nitive stimulating effect, which is characteristic of drugs aimed at
enhancing the synaptic AMPA-mediated response [3]. The drug un-
der development, based on TCT-9, is intended for the treatment of
cognitive impairment in case of brain damage [4].

Currently pharmacological investigations during the drug de-
velopment process include secondary pharmacodynamic studies
[5]. Identification of molecular targets and elicitation of off-tar-
get effects at the early stage of preclinical studies makes it pos-
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sible to determine the activity profile and thus differentiate the
indications for the administration of drugs in the patient groups.
In addition, the ability of a drug to affect targets not directly re-
lated to the claimed therapeutic activity may be associated with
the development of side effects and, accordingly, safety. The
requirement to evaluate secondary pharmacodynamic effects is
reflected in the documents regulating the drug development [S].
In practice, it is not feasible to investigate the pharmaceutical
agent’s action against thousands of known molecular targets [6].

To find the most probable biological activities of the new
modulator of AMPA receptors TCT-9, which should be experimen-
tally evaluated, in silico studies of potential molecular targets, sig-
naling regulatory pathways, and pharmacological effects are nec-
essary. Biological activity spectra were predicted by applying the
computer program PASS (Prediction of Activity Spectra for Sub-
stances), which estimates probabilities for several thousand biologi-
cal activities [7]. Using computer program PharmaExpert [8], we
estimated the relationships between the actions of the TCT-9 on the
targets and induced pharmacological effects.

The aim of this study is to investigate the computer-aided
prediction of pharmacological activity and mechanisms of
action of TCT-9.

The relationships between glutamate signaling and synaptic
plasticity, involvement neuroplasticity network and associated
intracellular cascades induced by AMPA receptors activation
and corresponding pharmacological responses are out of the
scope of the present paper. The paper is devoted to the detection
of the secondary targets and possible therapeutic applications
related to them.

Material and methods. The first version of the computer pro-
gram PASS was developed more than thirty years ago as a com-
putational tool that must determine the most promising assays for
chemical compounds synthesized by USSR institutions [9]. The
main idea was to predict the probable biological activities based
on the structure-activity relationships for the training set containing
the data on known biologically active compounds. As an input, a
new compound structure is used, that allows applying PASS to the
virtual molecules before their synthesis. Its algorithm was perma-
nently advanced, and the training set was updated; thus, the number
of compounds in the training set increased from about 10,000 in
1989 to more than one million in 2019. In this period, the average
accuracy of prediction estimated in leave-one-out cross-validation
increased from 0.74 to 0.96 [7].

In this study, we used PASS version 2019 that estimates the
probabilities for more than seven thousand biological activi-
ties, including 506 therapeutic effects and 4,263 mechanisms
of action. PASS algorithm [10,11] is based on the “Three
Whales™: (1) qualitative representation of biological activity
(“active”/”inactive”) allows the integration of heterogeneous
structure-activity data in a single training set; MNA (Multilevel
Neighborhoods of Atoms) structural descriptors reflect the es-
sential features of the ligand-target interaction [12] while the
modified Bayesian algorithm provides the robust estimations
despite the incompleteness of the training set [13].

As the input data, PASS uses the structural formula’s informa-
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tion, presented as a MOL or SDF files for the analyzed structure
[14]. As an output, the user gets the list of predicted biological ac-
tivities with estimates of probabilities Pa belonging to the class of
“actives” and Pi belonging to the class of “inactives”. Probabilities
Pa and Pi may be also interpreted as the estimates of probabilities of
errors of the first and second kinds, respectively. Both probabilities
varied from zero to one; the higher is Pa values, the higher is the
chance to confirm the predicted activity by the experiment, and the
higher is the similarity of the analyzed compound to the compounds
included in the training set. Usually, researcher aims to discover
new biological activities for the studied chemical class. Thus, by
default, all activities that PASS predicts with Pa>Pi are considered
probable. However, depending on the task, a researcher may vary
the cutoff defined by (Pa-Pi) values [10,11].

PASS predictions are limited by the chemical-biological
space covered by the compounds from the training set [15]. The
biological side is limited by the list of predictable activities,
which is permanently expanded: PASS 2019 covers 8,054 bio-
logical activities. However, only 5,066 are included in the “rec-
ommended list” (activities that may be predicted with the best
accuracy). From the chemical viewpoint, predictions could be
obtained only for the molecules corresponding to the following
requirements: (1) each atom is denoted by the symbol of the cor-
responding element from the periodic table; (2) each chemical
bond is a covalent single, double, or triple bond; (3) the struc-
ture contains at least three carbon atoms; (4) the structure has a
single-component; (5) the net charge of the molecule is zero; (6)
the molecular weight of the compound is less than 1250 Da [7].

Since 1999 PASS predictions may be obtained using PASS
Online web-service via the Internet [16,17]. Several hundred
studies performed by PASS Online users are confirmed the pre-
dictions by the experiments; in part, these publications were
overviewed in [11].

Results and discussion. TCT-9 structural formula (Fig. 1)
and the PASS predicted secondary pharmacological effects and
mechanisms of action with Pa>0.3 are given below (Table 1).

(@]

>
O —
|

Fig. 1. 6-[4-methoxy-3-(1H-pyrazol-1-ylmethyl)benzyl]-1,11-
dimethyl-3,6,9-triazatricyclo[7.3.1.1]tetradecane-4,8, 1 2-trione
(TCT-9) structural formula

Table 1. Activity indicators Pa and Pi

Pa Pi Activity
0.603 0.009 Polarisation stimulant
0.470 0.095 Estrogen-related receptor alpha agonist
0.375 0.077 Bile salt export pump inhibitor
0.340 0.093 Autoimmune disorders treatment
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As one may see from these results, only four biological activi-
ties are predicted with Pa>0.3; thus, the TCT-9 molecule has a
relatively small similarity with the structures of the PASS 2019
training set.

Let us consider in detail the top two predictions:

e Polarization stimulant

e Estrogen-related receptor alpha agonist (estrogen-related
receptor alpha ERR-a is synonymous with steroid hormone re-
ceptor ERR1).

It can be expected that a substance stimulating the restoration
of a polarized state on the cell membrane (negative inside with
respect to the outside) after depolarization is able to modify the
efficiency of synaptic transmission in excitable tissues. Changes
in membrane potential provide transitions of ion channels from
open to closed state and back. It is associated with a change in
the membrane permeability, the appearance of transmembrane
ion currents, followed by the restoration of the initial membrane
charge. Really the TCT-9 is designed as a positive modulator of
the AMPA receptor (a subtype of ionotropic glutamate recep-
tors capable of passing positively charged ions). It is known that
the opening of the AMPA receptor ion channel contributes to
the integration of nerve messages. lonic current induced by the
binding of the ligand to the receptor followed by depolariza-
tion of the postsynaptic membrane modulates physiological re-
sponses. With significant depolarization of the cell membrane
the channel is inactivated. Under the action of an agonist, AMPA
receptor rather quickly passes into a desensitized state, which
is characterized by the inability of the receptor to return to an
activated (open ion channel) state, despite the presence of an
agonist. The physiological effect of positive modulators is as-
sociated with inhibition of the process of transition of the re-
ceptor into a desensitized state and, as an outcome, an increase
in the time of the active state of the receptor. The TCT-9 was
designed using the structure of two subunits of the glutamate-
binding domains of the AMPA receptor (Protein Data Base code
3KG2) [18]. Electrophysiological experiments have shown the
effect of the TCT-9 on the desensitization and deactivation of
receptors [2]. Allosteric binding of TCT-9 to glutamate recep-
tors of the AMPA type increases the amplitude and decay time
of responses to glutamate. It can be supposed that the ability
of the TCT-9 to affect the membrane polarization contributes to
the process of glutamatergic transmission. The potentiation of
synaptic transmission is observed under the combined activation
at the single glutamatergic synaptic input of a neuron and polar-
ization of the neuron membrane [19]. The affinity of the TCT-9
to AMPA receptors and the ability to impact on both deactiva-
tion and desensitization provides the effect of the compound on
the synaptic transmission and, as a result, neuronal plasticity,
stimulation of memory formation processes and improvement
of cognitive functions.

The mentioned properties of the TCT-9 allow one to consider
the compound as a promising nootropic drug.

With regard to possible secondary pharmacodynamic effects
the computer program PASS found out that TCT-9 exhibits ago-
nism towards the nuclear receptor for steroid hormone 1 - ERR1:
Pa 0,470/ Pi 0,095.The analysis of the relationship between the pre-
dicted by PASS effects on the targets and induced pharmacological
effects was carried out using the computer program PharmaExpert
[8], which contains data on more than 12,000 established relation-
ships between pharmacotherapeutic effects and the mechanisms of
action. PharmaExpert has displayed that the agonism of TCT-9 re-
garding ERR1 (synonymous with estrogen-related receptor alpha,
ERR-0) is realized in the following signaling pathways:
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- nuclear receptor transcription pathway

- PPARA activates gene expression

- transcriptional activation of mitochondrial biogenesis.

Indeed, ERR1 as a nuclear receptor is involved in the reg-
ulation of transcriptional processes. It is able to bind to the
ERRE enhancer element containing 5’-TNAAGGTCA-3" and
acts as a promoter. However, full ERR1 activity requires bind-
ing to a transcriptional co-activator PGC-1-alpha (Peroxisome
proliferator-activated receptor gamma coactivator 1-alpha,
PPAR-gamma coactivator 1-alpha, PPARGC-1-alpha) [20]. It
is known that the ERRalpha/PGClalpha complex is a regulator
of energy metabolism and mitochondrial biogenesis. The study
[21] showed its role in the regulation of the oxygen capacity
of skeletal muscles. During the transcriptional activation of mi-
tochondrial biogenesis, PGC-1-alpha does not bind directly to
DNA, but interacts with a number of other transcriptional mol-
ecules: nuclear respiratory factors (nuclear respiratory factor
NRF1 and NRF2). NRF1 and NRF2 together with PGC-1-alpha
activate the mitochondrial transcription factors TFAM, TFB2M,
TFBIM, MTRF1 [22] and the import of target proteins into the
mitochondrial reticulum. It is obvious that possible pharma-
cological results of the activation of mitochondrial biogenesis
include the actoprotective, antihypoxic, anti-ischemic action of
the compound that binds to ERR1. The listed effects of ERR1
modulators are described in literature [23]. The authors [24]
note the role of the TFAM gene and, accordingly, the mitochon-
drial transcription factor A, which activates transcription and is
involved in mitochondrial DNA replication.

TFAM is activated via NRF1 and corresponds to cell nucleus
receptors activated by the peroxisome proliferator upon trigger-
ing mitochondrial gene transcription and mitochondrial DNA
replication.

The PharmaExpert program indicates a possible activation of
the PPARA gene encoding the Peroxisome proliferator-activated
receptor alpha (PPARa). As follows from Figure 2, the activa-
tion of ERR1 upon binding to the transcriptional co-activator
PPAR-gamma coactivator 1-alpha stimulates PPARA and, ac-
cordingly, the expression of PPARa. PPARa is a type 2 nuclear
receptor. PPARA is directly involved in the regulation of 3-hy-
droxy-3-methylglutaryl-coenzyme A reductase, an enzyme that
regulates the rate of biosynthesis of cholesterol and nonsteroidal
isoprenoids. PPARa - receptor for lipid-lowering agents and
fatty acids regulates peroxisomal oxidation of fatty acids and
lipid metabolism. It is activated by endogenous oleylethanol-
amide and is involved in the regulation of satiety. The synthetic
PPARo agonists include fibrates, known drugs for the treatment
of dyslipidemias. PharmaExpert has predicted the antidiabetic
and antihyperlipidemic therapeutic effects of TCT-9 in relation
to PPARA. In addition, compound may be beneficial in modify-
ing the pathophysiology of Alzheimer’s disease by the involve-
ment of a nuclear receptor. The effect of estrogen receptors on
synaptic plasticity in neurodegenerative diseases is well known
[25]. There is a crosstalk between nuclear receptor ERR1 and
estrogen receptors at various levels, they are both interfere with
each other and share their target genes, coregulatory proteins,
ligands and binding sites [26]. ERR1 can actively influence the
estrogen response, and therefore ERR1 modulators are consid-
ered as a means of pharmacological regulation of estrogen status
[27]. So PharmaExpert program associates the therapeutic po-
tential for Alzheimer’s disease with the TCT-9 agonism toward
ERRI1 and the following activation of nuclear receptors. Taking
into account the proven properties of the TCT-9 to affect AMPA
receptor response, the value of modulation of glutamatergic
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transmission in neurodegenerative diseases, as well as the pre-
dicted agonism of the molecule to the ERRI1, it is advisable ex-
perimentally evaluate the binding of TCT-9 to this target and to
test it pharmacological action in an animal model of Alzheimer’s
disease. The rationality of testing the therapeutic potential of the
TCT-9 in relation to Alzheimer’s disease is also due to the infor-
mation about the prospects of modulating the PPARA response
in the treatment of this pathology [28,29]. In addition, according
to the literature, PPAR agonists suppress inflammation in the
central nervous system [30,31].
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Fig. 2. Involvement of the steroid hormone receptor ERRI in
the processes of mitochondrial biogenesis, lipid metabolism and
modulation of the estrogen response

ERRI - steroid hormone receptor; ERE - estrogen-related
response element; ERRE - estrogen-related receptor response
element; ER — estrogen receptor; PPARA- gene encodes Per-
oxisome proliferator-activated receptor alpha (PPARa); PGC-
1- alpha - Peroxisome proliferator-activated receptor gamma
coactivator 1-alpha; NRF1, NRF?2 - nuclear respiratory factors;
TFB2M, TFBIM, TEAM, MTRF1 - mitochondrial transcription
factors

Following Fig. 2, ERR1 interacts with transcriptional co-ac-
tivators: the cell nucleus receptor PGC-1-alpha, as well as the
enhancer estrogen-binding response element ERE and its recep-
tor ERRE. The nuclear factors NRF1 and NRF2 are involved in
the process of transcriptional activation, followed by stimula-
tion of the mitochondrial transcription factors TFB2M, TFB1M,
TFAM, MTRF1 [22]. Acceptance of PGC-1-alpha provides
PPARa production [32]. The affinity of the TCT-9 for the nuclear
receptor ERR1 following involvement of the PPARA response
and signaling pathways of mitochondrial biogenesis is the basis
for evaluating the antihypoxic, anti-ischemic, actoprotective,
antidiabetic, and antihyperlipidemic effects of the TCT-9.

The ability of synthetic ERR1 agonists to improve the uptake
of glucose and fatty acids by muscle cells has been shown [33].
Compounds interacting with ERR1 stabilized the active confor-
mation of the receptor and increased its transcriptional activity.
So, the modulators of ERR1 are considered as means of correc-
tion of metabolic disorders, including obesity and diabetes.
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Conclusion. In silico study has expanded the range of pos-
sible pharmacodynamic characteristics of the new allosteric
modulator of AMPA receptors. The prediction results are the ba-
sis for the experimental verification of the binding of TCT-9 to
the steroid hormone receptor ERR1 and the following study of
the drug activity in animal models of diseases.

The pharmacological profiling of the TCT-9 as ERR1 modula-
tor determinates its potential as an antihypoxic, actoprotective,
antidiabetic, and antihyperlipidemic agent.

At the same time, the compound properties as a modulator of
AMPA- and ERR1- receptors determine the appropriateness of
testing TCT-9 in animal models of neurodegenerative diseases.

The experimental studies might reveal the internal capabilities
of the drug being developed and expand the range of indications
for its use in neurological and geriatric practice (Alzheimer’s
disease) and, perhaps, in sports mgedicine as an antihypoxic and
actoprotective agent. The antidiabetic and antihyperlipidemic
therapeutic effects predicted by the PharmaExpert program al-
low the consideration of TCT-9 as a potential corrector of car-
bohydrate and lipid metabolism disorders, however that requires
experimental confirmation.

Financing. The reported study was funded by RFBR accord-
ing to the research project Ne 20-315-90034.
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SUMMARY

IN SILICO PROFILING OF THE NEW ALLOSTERIC
MODULATOR OF AMPA RECEPTORS

'Brkich G., 'Pyatigorskaya N., 'Zyryanov O., 'Melnikova T.,
*Tuaeva N.

I Sechenov First Moscow State Medical University (Sechenov
University); *Serbsky Institute for General and Forensic Psy-
chiatry, Moscow, Russian Federation

The aim of this study is to investigate the computer-aided
prediction of pharmacological activity and mechanisms of ac-
tion of 6-[4-methoxy-3-(1H-pyrazol-1-ylmethyl)benzyl]-1,11-
dimethyl-3,6,9-triazatricyclo[7.3.1.1]tetradecane-4,8,12-trione
(TCT-9).

The compound was designed for modulation of ionotropic glu-
tamate AMPA receptors, and its affinity for the receptor has been
earlier proven experimentally. A cognitive stimulating effect of
TCT-9 has been shown using a model of freezing behavior in
mice. The drug candidate TCT-9 is now under the development
process: it is intended for the treatment of cognitive impairments
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in case of brain injury. Following the existing requirements, the
present study was carried out in the framework of secondary
pharmacodynamic studies to determine possible off-target ef-
fects and interaction of the compound with regulatory signaling
and metabolic networks/pathways. In silico study of the TCT-
9 binding to pharmacologically significant targets and the new
AMPA receptor modulator’s effects on signaling pathways was
carried out by the analysis of structure-activity relationships.
Prediction of biological activity spectra was performed using
PASS (Prediction of Activity Spectra for Substances), which es-
timates the probabilities for more than five thousand biological
activities. The PharmaExpert program assessed information on
the belonging of the targets predicted by the PASS program to
the signaling and metabolic pathways. The prediction results are
the basis for the experimental verification of the binding of the
TCT-9 to the steroid hormone receptor ERR1 and further studies
of the drug activity in animal models of diseases.

Keywords: Secondary pharmacodynamic studies, (Q)SAR,
PASS, PharmaExpert, glutamate AMPA receptor.
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IN SILICO TPODPUJIMNPOBAHUE HOBOI'O AJIVIOCTE-
PUYECKOI'O MOAVYJISATOPA AMPA-PELIEIITOPOB

"Bpkuy L.E., TIsaturopckas H.B., '3pipsinos O.A.,
"Meabnukosa T.!., *Tyaesa H.O.

'@IAOY BO Ilepsvriit MTMY um. U.M. Ceuenosa Munzopasa
Poccuu (Ceuenosckuii Ynusepcumem); *Hnucmumym obweti u
cyoebnou ncuxuampuu um. Cepocroco, Mockea, PD

Lenbto wuccrnenoBanus SBUJIACh OLEHKA KOMIIBIOTEPHOI'O
HPOTHO3UPOBaHMS (HAPMAKOJIIOTHYECKOH aKTHBHOCTH M MeXa-
HU3MOB AEHCTBUSA coeauHeHus 6-[4-merokcu-3-(1H-nupazon-1-
wimMetin)oensmn]-1,11-mumernn-3,6,9-rpuasarpunukio[7.3.1.1]
terpaaekan-4,8,12-tpuon (TCT-9).

CoenuHenne pa3paboOTaHO Ul MOAYISILMU HOHOTPOITHBIX
nrytamatHbix AMPA-penenTopoB, €ro cpoacTBO K peLenTopy
paHee ObUIO JIOKA3aHO JKCIEPUMEHTalIbHO. KOrHUTHBHO-CTH-
myaupyroumit d¢dexkt TCT-9 nokasan Ha MOAETH 3aMHUPAHHS
y mbieit. Ipenapar-kanaunar TCT-9 Ha ceroguamHuil 1eHb
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HAXOIUTCS HAa CTAJUHU Pa3pabOTKH, OH MpeIHA3HAYCH IS JIcue-
HHSI KOTHUTHBHBIX HapyIICHUI IIPH YepeITHO-MO3rOBOIl TpaBMe.
Crieztyst CyILIECTBYIOIINM TPEOOBAHUSIM, HACTOSIIEE HCCIISI0BA-
HHUE MPOBEICHO B paMKax BTOPHYHBIX (hapMaKOAMHAMUYICCKHUX
MCCICIOBAHUN TSl OTPEICIICHNUS BO3MOKHBIX HEIECICBBIX (-
(eKTOB ¥ B3aMMOACHCTBHS COSMHEHUSI C PETYJSITOPHBIMH CHT-
HaJbHLIMU ¥ META0OJIMYECKUMU CETIMMU.
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Tbilisi State Medical University, First University Clinic, Department of Anesthesiology and Intensive Care, Georgia

The organism reacts similarly against the invading agent and
the invading microbes until any one of the processes becomes
dominant. Despite advances in modern medicine in the field of
aseptic, antiseptic, and antimicrobial therapy, sepsis, and septic
shock today stay conditions with a severe prognosis and pose
a threat to the health and lives of millions of people each year.

Septic shock is an acute pathophysiological condition char-
acterized by vasodilation, hypotension, decreased circulating
blood volume, tissue hypoxia, organ failure, and high lethality.

The causes of septic vasodilation, which can lead to vascular
smooth muscle dysfunction or selective vasomotor imbalance,
remain controversial. The latter may be caused by severe vaso-
relaxation and/or mild vasoconstriction.

In septic vasodilation, optimal pharmacological intervention
is needed. Literature data suggest that endotoxin-induced vaso-
dilation may be caused either by general vascular smooth muscle
dysfunction or by endothelium-dependent vasorelaxation [7].

Expected vascular response to shock when various vasocon-
strictors are used, requires further study of the therapeutic po-
tential of these agents. Because of all the above, it is of great
interest to study and compare the therapeutic effects of angio-
tensin-2 and already used catecholamine and non-catecholamine
vasoconstrictors in the treatment of septic shock.

The purpose of the review article is to evaluate the role of
angiotensin-2 and its correlation with markers of sepsis for ade-
quate management of septic shock-induced multiorgan dysfunc-
tion and arterial hypotension with ACE inhibitors.

In sepsis, angiopoietins have been associated with vascular
leakage, inflammation, and breakdown of the microvascular en-
dothelium. Angiopoietins (Ang-1 and Ang-2) are antagonistic
factors in endothelial cell activation. Ang-1 and Ang-2 compete
for a tyrosine kinase receptor Tie2 on endothelial cells. Ang-1
is constitutively released from pericytes. Ang-1/Tie2 binding in-
duces Tie2 phosphorylation and a quiescent of vascular endothelial
phenotype with upregulation of pro-survival and anti-inflammatory
proteins. However, activated/stimulated endothelial cells rapidly
release Ang-2, which binds to Tie2 and serves to destabilize endo-
thelial cell-cell junctions leading to decreased barrier function, tis-
sue edema, endothelial cell apoptosis, and increased inflammation.
High levels of Ang-2 released from stimulated endothelial cells are
found in the blood of trauma patients and are associated with endo-
thelial dysfunction and poor outcome.

Acute sepsis is characterized by relative hypotension as-
sociated with increased cardiac output, peripheral vasodi-
lation, and organ dysfunction. The activation of the renin-
angiotensin-aldosterone system (RAAS) is primarily related
to an increase in blood pressure, but recently the potential
anti-inflammatory effects of angiotensin 2 have aroused great
interest in to relation the association between angiotensin
2, organ failure, and mortality during septic shock. Renin-
angiotensin-aldosterone system agonists may be a new thera-
peutic target in the above-mentioned situations. There are 20
million cases of sepsis worldwide each year, with a mortality
rate of 35%, which equates to about 20,000 deaths a day. Sep-
sis is the second most common cause of death after cardio-
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vascular disease [4, 18].

Hypotension is a major sign of shock and is associated with
the functional failure of many organs. Vasoplegia - persistent
and irreversible hypotension - is considered a key aspect in
the pathogenesis of cardiovascular alterations, characterizes
septic shock, and is an important factor in inpatient mortality.
It is a form of vasodilatory shock characterized by decreased
systemic blood pressure despite increased cardiac output and
adequate recovery of fluid volume. At this time there is a
sharp decrease in systemic vascular resistance, which is the
result of vascular hyperactivity towards vasoconstrictors; de-
spite the high infusion of vasopressors, increased blood pres-
sure becomes impossible. Vascular hyporeactivity in patients
with septic shock is clinically confirmed by predominated
hypotension after the restoration of fluid volume despite an
increase in the concentration of endo- and exogenous cat-
echolamines and excess activation of the renin-angiotensin
system. Persistent and irreversible hypotension associated
with vascular hyperactivity is an important independent pre-
dictor of mortality during severe sepsis. Loss of control of
vascular tone occurs through a complex, multifactorial mech-
anism and implies a sharply disturbed balance between vaso-
constrictors and vasodilators.

According to numerous studies, short-term intraoperative
hypotension has been associated with acute damage to the
kidneys, myocardium, and a significant increase in the risk of
cardiovascular complications. Of course, the heart, kidneys,
liver damage is progressed under conditions of prolonged hy-
potension. In 57,000 noncardiac patients, the mean blood
pressure (MAP) during the intraoperative period was less
than 65 mmHg, which increased the risk of acute myocardial
and renal failure. Based on these and other studies, existing
international guidelines for the shock treatment recommend
maintaining a minimum mean arterial pressure not lower than
65 mmHg. Until now, moderate blood pressure level has been
normalized and maintained by proper infusion of fluids, as
well as vasopressors, specifically catecholamines and vaso-
pressin analogs. However, patients with sepsis have low ef-
ficacy concerning traditional therapy [14, 25].

There are three endogenous substances in the body (cat-
echolamines, vasopressin, and angiotensin) that maintain and
regulate blood pressure. Angiotensin-2 is a potential weapon
in anti-shock therapy. Angiotensin-2, a very effective sup-
pressant in case of vasodilatory shock, was used in its treat-
ment 50 years ago. Today interest in angiotensin-2 has been
resumed. A recent randomized controlled trial found that an-
giotensin-2 was shown to be effective in normalizing blood
pressure by reducing norepinephrine intake and increasing
the number of side effects associated with its use [8].

Angiotensin-2 is an octapeptide with potent vasopressor activ-
ity, but its action is terminated by the angiotensinases followed
by its breakdown, resulting in the production of angiotensin-3 in
erythrocytes and blood vessel walls. The half-life of angioten-
sin in the bloodstream is 30 seconds, although it lasts for 15-30
minutes in tissues.
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The renin-angiotensin system, in addition to regulating
blood pressure, participates in the homeostasis of fluids and
electrolytes, maintains vascular tone. Most organs contain the
tissue renin-angiotensin system; there is also an intracellular
renin-angiotensin system. The tissue renin-angiotensin sys-
tem is involved in the local regulation of the cardiovascular
system and inflammatory processes. It regulates vascular per-
meability, apoptosis, cell growth, migration, and differentia-
tion. The intracellular renin-angiotensin system is involved in
intracellular signaling pathways. The effects of angiotensin-2
are manifested with specific angiotensin (AT) receptors that
are localized to the cell membrane. There are several types
of angiotensin receptors: AT-1, AT-2, AT-3, AT-4, and MAS
receptors. The main physiological effect of angiotensin in
humans is realized by the AT-1 receptor, the concentration
of which is high in the kidneys, adrenal glands, lungs, heart,
brain, liver, vascular smooth muscle, pituitary gland, it con-
tributes to the maintenance stability of hemodynamic, as well
as the regulation of fluid and electrolytes. In healthy adults,
the AT-2 receptor is expressed in certain cell types and tis-
sues, such as vascular endothelial cells, certain areas of the
brain, adrenal glands, myometrium, ovaries, kidney, and heart
structures, as well as skin. It should be noted that the expres-
sion level of the AT-2 receptor is much lower than that of the
AT-1 receptor. AT-2 plays an important role in the mechanism
of both cell damage and repair. During mechanical injury
and ischemia increases AT-2 receptors level. Through AT-2
receptors angiotensin is involved in the secretion of catechol-
amines by the adrenal gland, for example during sepsis. The
main biological effects of the AT-2 receptor are agonistic to
the AT-1 receptor effects - they are characterized by antip-
roliferation, antivasodilation, and anti-inflammatory activity.

In general, AT-2 receptor stimulation involves inhibition of
the AT-1 receptor. For example, vasoconstriction induced by
AT-1 receptors is directed against vasodilation induced by the
action of angiotensin-2 AT-2 receptors. AT-2 receptor is also in-
volved in natriuresis, which also counteracts the anti-natriuretic
action induced by AT-1 receptor activation, which is highly
important in cardiovascular remodeling during myocardial in-
farction, hypertension, and stroke. The AT-2 receptor is also in-
volved in embryonic and neonatal tissue development, neuronal
regeneration, and cell differentiation.

The AT-4 receptor is activated by the metabolite of angio-
tensin-2 - angiotensin-4, which is involved in the regulation of
the extracellular matrix of the central nervous system, and also
modulates oxytocin secretion [10].

During sepsis develops dysregulation of the renin-angioten-
sin system, which physiological role is to maintain blood vol-
ume, blood pressure, and microcirculation. Stimulation of the
renin-angiotensin system during sepsis may be either enhanced
or lowered. Angiotensin-converting enzyme (ACE) stores and
functional activity of angiotensin-receptors are key factors in
achieving and maintaining hemodynamic stability.

AGE molecules are concentrated on the endothelial surface
of the lung lumen, which also includes the membrane cavern,
but also presents in endothelial and renal epithelial cells. As a
result, AGE is directly supplied to blood-borne substrates, rap-
idly converting angiotensin-1 to angiotensin-2. It is susceptible
to a variety of pathological processes affecting pulmonary blood
vessels [15].

Renin, angiotensin-1, angiotensin-2 are activated during
sepsis, although their content is variable, and low levels of an-
giotensin-2 in plasma may also be observed (for multifactorial
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reasons). In the case of ACE pre-treatment inhibition, angio-
tensin-1 is no longer converted to angiotensin-2. There is sci-
entific evidence that the AGE is potentially inactivated during
sepsis-induced by Gram-negative bacteria endotoxin. In diseas-
es involving the damage of the pulmonary endothelium, such as
acute respiratory distress syndrome and pneumonia, the activity
of the AGE changes in the early stages of the disease. As a result,
only a reduced supply of angiotensin-1 is converted to angio-
tensin-2, resulting in low levels of angiotensin-2. It was found
that in cases of low concentrations of angiotensin-2 and ACE,
more complications and a higher mortality rate were observed
[5,9, 16].

Angiotensin-2 has a vasodilator - nitric oxide antagonist activ-
ity; each of these compounds affects the formation and function-
ing of each other [2, 27]. Several studies have shown that sepsis
is associated with down-regulation of AT-1 receptors, which is
mediated by inflammatory cytokines, which in turn leads to the
release of catecholamines from the adrenal medulla and a de-
crease in aldosterone production [6, 22].

According to different studies, low Ang-1 levels at admission
were associated with poor outcomes and remained a signifi-
cant predictor of mortality throughout the 28-day period, while
Ang-2 levels correlated with disease severity along with organ
dysfunction and injury. Another study identified elevated Ang-
2 in patients with suspected infection within the first hour of
hospitalization. Ang-2 level correlating also with tumor necrosis
factor-a (TNF-a) and IL-6 levels (both pro-inflammatory mark-
ers seen in sepsis) gives the possibility to differentiate severe
sepsis. Using an in vitro sepsis model, inhibition of Ang-2 with
monoclonal antibodies has been shown to attenuate injury to the
microvascular endothelium, while Ang-2- mice exhibit greater
survival and less vascular inflammation. Overall, these studies
conclude that Ang-1 and Ang-2 levels may be potentially use-
ful biomarkers in patient prognosis and a valuable tool in early
decision therapies [1].

Over the years, analysis of blood cultures and leukocyte counts
has been used to assess the course of sepsis and septic shock,
with little application in clinical practice. Today the marker of
sepsis and severity of septic shock is procalcitonin (PCT), which
levels rise in critically ill patients. PCT was first described for
the diagnosis of sepsis in 1993. Since then, it has been widely in-
vestigated as a potential biomarker for sepsis and has been used
widely in Europe as a biomarker in the management of infec-
tion and sepsis. PCT’s value as a biomarker in the diagnosis and
prognosis of sepsis is ambiguous; it was suggested that initial
PCT levels are not reliable as a diagnostic biomarker, but that
serial PCT concentrations may have value in monitoring sepsis
outcomes. The concept of PCT clearance has been studied as a
potential prognostic biomarker in septic patients. In this regard,
studies have reported significant improvement in PCT clearance
in survivors compared to no survivors in both severe sepsis and
septic shock patients.

Some studies suggest that elevated blood lactate levels are
not always associated with hypoxia, but are associated with sep-
sis and irreversible shock. Monitoring the levels of these two
biomarkers and correlating them with angiotensin is the subject
of future research.

Treatment and management of decatecholaminized or refrac-
tory, shock in critical medicine today is a significant problem
and challenge [7, 17, 23].

The effects of angiotensin-2 in patients with hypotensive
shock. have been examined. Numerous studies have shown an-
giotensin-2 to be an effective vasopressor, but the side effects
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associated with its use are still being studied. For example, in
one study, angiotensin-2 was used intravenously to treat high-
volume shock. In hypotensive patients with distributive shock
who require vasopressors in high doses, the mortality rate is
high. In these patients, angiotensin-2 may show high efficacy
compared to catecholamine and non-catecholamine suppressor
therapy. It was shown, the administration of angiotensin-2 af-
fected the dose of norepinephrine required at a mean blood pres-
sure of 65 mm Hg. The study found that angiotensin-2 reduced
the dose of norepinephrine from 27.6 + 29.3 pg / min to 7.4 +
12.4 pg /min [5, 11, 19].

As it turned out, angiotensin 2 reversed sepsis-induced hypo-
tension by normalizing systemic and regional hemodynamic ef-
fects. In case of an overdose of ACE inhibitors, strong refractory
hypotension develops. Angiotensin-2 has been used in all cases
in combination with various medications (laxatives, intravenous
fluids, vasopressors, and naloxone) [20, 21].

It is physiologically logical that angiotensin-2 is a rational
treatment for hypotension induced by GF-inhibitors. An imme-
diate and critical need during vasodilatory shock is to achieve
hemodynamic stability and prevent multiorgan dysfunction,
which often necessitates the use of catecholamines and non-
catecholamine vasopressors. Compared with angiotensin-2
catecholamines showed relatively high efficacy and fewer side
effects [3, 24].

The renin-angiotensin system is known to play an important
role in maintaining hemodynamic stability, regulating vascular
tone, and homeostasis. Studies have shown that during sepsis
and critical regulation, physiological regulation is disrupted -
ACE activity is altered, angiotensin-2 production is reduced,
and angiotensin-2 receptor down-regulation develops. Recent
studies in randomly selected patients have shown that angioten-
sin-2 is a safe and effective treatment for the treatment of hypo-
tension in patients with refractory vasodilatory shock. It is also
of great importance in cardiogenic, distributive, and unclassified
shock [12].

Angiotensin 2, is the newest available vasopressor for the
treatment of vasodilatory shock. In the setting of high-dose va-
sopressors, exogenously administered synthetic angiotensin 2
significantly improved mean arterial pressure (MAP), decreased
background vasopressor dose, and lowered sequential organ
failure assessment (SOFA) scores in patients with refractory
septic shock [13].
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SUMMARY

THE ROLE OF ANGIOTENSIN -2 IN THE PATHOGEN-
ESIS OF SEPTIC SHOCK DURING MULTIORGAN DYS-
FUNCTION SYNDROME (REVIEW)

Rurua M., Machavariani K., Sanikidze T., Shoshiashvili V.,
Pachkoria E., Ratiani L.

Thilisi State Medical University, First University Clinic, De-
partment of Anesthesiology and Intensive Care, Georgia

Septic shock is an acute pathophysiological condition char-
acterized by vasodilation, hypotension, decreased circulating
blood volume, tissue hypoxia, organ failure, and high lethal-
ity. The causes of septic vasodilation, which can lead to vas-
cular smooth muscle dysfunction or selective vasomotor im-
balance, remain controversial. In septic vasodilation, optimal
pharmacological intervention is needed.

Expected vascular response to shock when various vaso-
constrictors are used, requires further study of the therapeutic
potential of these agents. Because of all the above, it is of
great interest to study and compare the therapeutic effects of
angiotensin-2 and already used catecholamine and non-cate-
cholamine vasoconstrictors in the treatment of septic shock.

Angiotensin 2, approved by the FDA in 2018, is the new-
est available vasopressor for the treatment of vasodilatory
shock. In the setting of high-dose vasopressors, exogenously
administered synthetic angiotensin 2 significantly improved
mean arterial pressure, decreased background vasopressor
dose, and lowered sequential organ failure assessment scores
in patients with refractory septic shock,

In the review, the role of angiotensin-2 and its correlation
with markers of sepsis for adequate management of septic
shock-induced multiorgan dysfunction and arterial hypoten-
sion with ACE inhibitors is evaluated.

Keywords: angiotensin-2, septic shock-induced multiorgan
dysfunction, arterial hypotension, ACE inhibitors.
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PE3IOME

POJIb AHTMOTEH3WHA-2 B IIATOTEHE3E CEIITH-
YECKOI'O IOKA NPU CUHAPOME IOJUOPIAH-
HOM TUCOYHKIIAH

Pypya M.P., MauaBapuanu K.111., Canukunze T.B.,
MommamBuiau B./L., [Taukopus J.A., Parnanu JL.P.

Tounucckuii 2ocyoapcmeenuvlil MeOUYUHCKULL YHUBepCumen,
Ilepsas yHnusepcumemckas KIUHUKA, OENApmamenm daxecme-
suu-peanumamonozuu, I pysus

IIpoBeneH aHanmM3 PETPOCTIEKTHBHBIX M TEKYIIUX HAyIHBIX
TUTEpaTypHBIX HCTOYHUKOB ¢ 2003-2021 rT. 0 ponu aHTHOTEH-
3WHa-2 B TAaTOT€HE3€ CENTHIECKOTO IIOKa IIPH CHHIPOME MONH-
OpTaHHOH THCHYHKITUH.

W3zyyeHne u cpaBHEHHE TeparneBTHICCKUX dPPEKTOB aHTHO-
TeH3MHA-2 ¥ yXe MPHMEHAEMBIX KaTeXOIaMUHOBBIX M HeKare-
XOJTAMHHOBBIX Ba30KOHCTPHKTOPOB MPH JEUCHNH CETNTHIECKOTO
II0Ka HA CETOMHSINIHHUN IeHb MIPEACTaBIsAET 0COOBI HHTEPEC.

AnrnorensuH-2, onoOpennsiii FDA B 2018 roxy, sBusercs
HOBEHIIINM JOCTYIHBIM Ba30IPECCOPOM ISl JISUSHHs Ba30AU-
JaTanuoHHOro moka. Ha ¢one BBICOKMX 103 Ba3ompeccopos
9K30T€HHO BBEJICHHBII CHHTETHUECKHH aHTMOTEH3WH-2 3HA4H-
TENBHO YIydIIaeT CPEeAHee apTepHalbHOE JaBICHHE, CHIDKACT
(hoHOBYTO 103y Ba30MpeccOpa U MOKA3aTENH MOCIeI0BaTeIbHON
OLICHKU OPTaHHOM HEI0CTATOYHOCTH Y MAIHEHTOB C pedpakTep-
HBIM CETITHYECKHUM HIOKOM.

B o0030pe mpoaHanuzupoBaHa POk AHTHOTEH3WHA-2 H €r0
KOPPETAIHs ¢ MapKepaMH CeTCHca I aeKBATHOTO JICUCHHS
TIONOPTAaHHON TUCHYHKIINH, BEI3BAHHON CENTHYECKHUM IOKOM,
1 apTepHaTbHON THIOTEH3H! C TIOMOIIBI0 HHTHOUTOPOB aHTHO-
TEH3MHITPEBPAIIAIOIETr0 (PepMEHTa.
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OCOBEHHOCTHU ITPABOBOI'O PEI'YJINPOBAHUSA
TPAHCIIJTAHTAIIMA OPTAHOB B PA3BUTBIX CTPAHAX

ICamcnn MLJL., ’Kynes 10. /1., *Tumym U.C., *Illaxman H.B., ‘Uépnuiii I.A., ‘bapanuyk B.B.
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Ha ceropnsimnuii geHb TPAaHCIUIAHTALMA KaK METOJ OKa3a-
HUSI MEMLUHCKON MOMOIIM HEPEAKO SIBISETCS €AMHCTBEHHOM
AJIGTEPHATHBOM COXPAHEHMIO YEJIOBEUECKOM JKU3HH U 3/10POBBS,
KaK HAaMBBICIIHX COI[MAJIbHBIX ueHHOCTeﬁ, IPOBO3IJIAILICHHBIX B
KoHcTuTynusix MHOTHX cTpaH Mupa. IIpu 3ToM TpaHcTnaHTaums
ABIACTCA ClICMAaIbHBIM METOIOM JICUCHUA, KOTOprP’I 3aKJIroya-
eTcs B Iepecajike aHaTOMMYECKOTO MaTepHraa oT JJ0OHOPa pelu-
MHMEHTy ¥ HAIpaBJIeH Ha BOCCTAHOBJIEHHE 3/10POBbs UEIOBEKA.
B TO € BpeMms, CTPEMUTENbHBIA CIIPOC HA YCIyTH IO TPaHC-
IJIAaHTAIIUK BBI3BIBACT HAJIUYHUE MHOTOYUCICHHBIX HapyLLIeHI/lI\/'I
npaB norpedureneil atux ycayr. Ilosromy peannzanus mpasa
Ha TPaHCIUIAHTALMIO HEBO3MOXKHA 0€3 HaJJIeXKallero MpaBoBo-
ro peryauposanus. K ToMy ke TOPropist opraHaMu M JpYTUMH
AHATOMUYCCKUMHU MaTe€puaiaMu Y€JIOBEKaA IPOAOJDKACT ABJIATH-
Cs1 BECOMOM COCTaBIIAIONIEH «YEPHOIrO PHIHKA» M, HECMOTPS Ha
YTOJIOBHYIO HaKa3yeMOCTb, UMEET TEH/IEHIIUIO K POCTY.

I/]HCTI/lTyT TpaHCIUIaHTAllU aHATOMUYCCKUX MaTCpUaJIOB B
OOJIBIINHCTBE pa3BUBAIONINXCA CTPaH SABIAETCA AOCTATOYHO
HOBBIM U Hec(hOpMHUPOBaHHBIM. [Ipo0IeMbl, BOSHHKAIOLIUE TIPU
NPUMEHEHUU TPAHCIUIAaHTAlUU, KaCaroTCs FOpUCHPYAECHIIUU, ME-
JMLMHBI, PETUTUH 1 3THKH. [103TOMY CyIIecTByeT noTpeOHOCTh
B 5()(EKTUBHOM IIPAaBOBOM PETYIMPOBAHUM NPUMEHEHHS 3TOTO
MeToza jeueHus. Peub MIET O HOPMAaTUBHO-IIPABOBOM, Opra-
HM3aLHOHHO-TIPABOBOM, (DMHAHCOBO-TIPABOBOM, CYOBEKTHOM,
OXpaHHOM, KOOPAHWHAIIMOHHOM U APYI'UX BO3MOXHBIX HaIllpaB-
JIEHHSIX IIPABOBOIO PEryJMpoBaHMs TpaHcIianTauuu. Hampu-
mep, npuHAThIH B 2018 rogy 3akon Ykpaunsl «O mpuMeHEHUH
TPaHCIUIAHTAIlMH aHATOMHUUYECKUX MaTepuasioB UYEIIOBEKY», HE
paspenmn Bcex MmpoOieM, CBA3aHHBIX C OKA3aHUEM MEIHIMH-
CKO}f MOMOIIM METOJIOM TpaHCIIaHTanuu. IlostoMy Ha cerof-
HSILIHUH JIeHb HE TPUXOAUTCS CYANUTH 00 YCIEIIHOH peann3a-
I[UU IPETYCMOTPEHHBIX 3THM 3aKOHOM MonoxkeHni. CI0KHOCTh
U HEOJHO3HAYHOCTh OOIECTBEHHOTO OTHOIIEHUS K METOMy
TPAHCIUIAHTAllMM B COBOKYIHOCTH C MPOOJIEeMaMy €€ MpaBoBO-
ro 00ecredeHust CBUICTENbCTBYET 00 aKTyallbHOCTH yKa3aHHON
npobnemaruky. [Ipy 3TOM MpoROMKAIOLIMIICA POCT POJIHU U 3Ha-
YeHMs] TPAHCIIIAHTAIMU KaK TIEPCIEKTHBHOTO METO/IAa OKa3aHHs
MEIULIMHCKON TTOMOILA Tpe6yeT COCPEIOTOYEHHSI BHUMAHUS HE
TOJIBKO Ha €€ IIPAaBOBBIX, HO U Ha OPTaHU3aAllMOHHBIX U OM03TH-
YeCKHX Bompocax [2].

© GMN

BeinensinoxenHoe 00yciaBiMBaeT MOTPEOHOCTh MHOTHX
CTpaH MUpa (0COOCHHO Pa3BUBAIOIIUXCS) B: 1) yCOBEPILIEHCTBO-
BAHUM NTPABOBOTO PETYITMPOBAHUS HEKOTOPBIX MPOLIETYP NPEIOo-
CTaBJICHUS YKa3aHHOI'O BHJa MellPIL[HHCKOFI IOMOIIU C YUETOM
TEHJEHUUH Pa3BUTUS OOIIECTBEHHBIX OTHOILICHUN M TOJIOXKHU-
TEIBHOTO OIBITA BEIYIIUX 3apyOekKHbBIX CTpaH; 2) HAayYHOM
0000IEHUH 1 CHCTEMATU3ALMU HMEIOIIET0OCs Ha CETO/IHS AMITH-
pHMYECKOro MaTepuaia; 3) MpoBeICHUH OLEHKH 3P ()EKTHBHOCTH
(YHKIIMOHUPOBaHUS CyOBEKTOB BIACTHBIX ITOJIHOMOYHI B 3TOH
cdepe. B pesynbrare BoeHHbIX JeiicTBuit B Cupun, Adranucra-
He, YKpauHe M JPYrux CTpaHax MOSBUIIOCH OOJIBIIOE KOJIUYe-
CTBO PAaHEHBIX M MOKAJICYCHHBIX JIIO/ICH, KOTOPBIM TpedyeTcs
Cpo4YHas IMOMOIb, B TOM YHCJIE U TPAHCIUIAHTALUA Pa3JINYHBIX
OpraHoOB. HexBatka OpPraHoOB JIs1 TPAHCIUIAHTAllMU B BOIOIOIIUX
CTpaHax SBJSIETCS OIHOM U3 BaXKHEHIINX MPpoOiIeM 31paBooXpa-
HeHus [1].

Llenpio nccnenoBaHus SIBISETCSl ONpeJeTeHHe BO3MOXKHBIX
CIOCOOOB YITY4IIICHHsI IPABOBOTO PEryIMPOBaHUs B 3TOH ce-
P€ Ha OCHOBAHUU HU3YyUYCHUS MOJOKUTECIBHOI'O OIbITa BEAYIINX
3apyOeKHBIX CTpaH B 00JacTH MPUMEHEHHS TPaHCIUIAHTALUH
U OCYILLIECTBJICHUS AEATENbHOCTH, CBA3aHHOH ¢ Hell. OCHOBHas
3a7ja4ya — MPOAHAIU3UPOBATh TO3UTUBHBII OIBIT IPABOBOTO Pe-
ryaupoBaHus TpaHciuiantanun B CIIA, FOsxHoit Kopee u Hc-
NaHUHM C 1EeJIBI0 JalIbHEHIIeH ero MMIUIEMEHTAIMH U TIPaKTH4e-
CKOT'0 MCIIOJIb30BaHUA B IPYTrUX CTpaHax MHUpa.

Matrepuan u MeTobl. MaTepuanoM UCCIe0BaHNS SIBUIIOCH
3akoHoaatenbcTBO CIIA, FOsxHo# Kopen n Mcenanum, perynu-
pyroniee BOIPOCHl TPAHCIUIAHTALMU, a TAKXKE TPYIAbl YUYEHBIX,
IOJINTUKO-ITPaBOBast l'ly6.]'lI/ILU/ICTI/IKa, AHAJIMTUYECKUE MaTepua-
a1, THTEpHET-pECypCBI.

21J'l$[ JOCTUIKCHMS LEJIU U PEIICHUA TOCTAaBJICHHBIX 3a1a4 Ipu-
MCHCHBI O6I_I.ll/le U creualibHbIC METOAbl HAYYHOTO ITO3HAHUS.
Tak, QUaneKTHYEeCKH METOJ MPUMEHEH I OOIIeH XapakTe-
PUCTHKHM IPABOBOTO PETyJIUpPOBaHMs TpaHCIUIAHTaLMU. MeTton
aHalM3a MO3BOJIMII U3YYUTh Hay4yHbIE Pa3pabOTKH yUEHBIX MO
TeMe uccreoBanns. CpaBHUTENBHO-TIPABOBOH METOJI TO3BOIHI
MPOAHATN3UPOBATh MOJIOKEHHS 3apyOekKHOI0 3aKOHOAATEIb-
CTBA, a TAK)KE BO3MOXXHOCTh HCIOJIb30BAHUS TO3UTHBHOTO 3apy-
0E)KHOTO OIBITA [IPaBOBOI'O PEryaIupoBaHus TPpaHCIUIAHTALIUN B
JApyrux ctpanax Mupa. C MoMoIIbI0 METoJa TeOPEeTHKO-ITPaBo-
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BOT'O IIPOTHO3UPOBAHMUS OIPE/ICJICHBI HAIPaBJICHUS YCOBEPIICH-
CTBOBaHMS 3aKOHOJATEJIbCTBA M AEATEIBHOCTH YIIOJHOMOYEH-
HBIX CYOBEKTOB B chepe NMPUMEHEHHUS TPAHCIUIAHTALMH U OCY-
IIECTBIICHUS ACATEIBHOCTH, CBA3aHHOI ¢ TpaHCIUIAHTALUEH.

Pe3syabrarsl 1 00cy:xaenue. HauaBmmcey kak cepus dKciie-
PUMEHTANILHBIX HccienoBaHuid B Havasie X XI Beka, TpaHCIuIaH-
Talysl OPraHoOB, TKaHEH, KJIETOK CTajla BCEMUPHOM MPaKTHKOMU,
KOTOpasi cracaeT MHOTME JKU3HH IPU OTCYTCTBHM aJIbTEpHATHU-
BBI B JICUCHUH.

CormacHo AaHHBIM [T1006abHON 00CEpBATOPHH TIO TOHOP-
CTBY ¥ TPaHCIUIAHTALUH, TPAHCIUIAHTAL[MOHHAS AEATEIbHOCTD
B MHpe exerogHo pacrer [5]. OgHako 3Ta IeATeNbHOCTh e1Ba
nokpeiBaet 10% wmwupoBoit morpedbnoctu [8]. Hampumep, B
2021 rogy B CIIA 106 772 uenoBek OXHIalH TpaHCILUIAHTa-
1mu oprana [17], B Pecrryonuke Kopen — 42 281 venosex [10],
B Coennnennom KoposnesctBe BenukoOpuranuu u CeepHoi
Wpnanaun — 5 883 [22]. Ilpu 3TOM pa3phIBbl MEKIY CIIPOCOM
U NPEIOKCHUEM IO TPAHCIUIAHTALMM Pa3JIMYHBIX CTpaHax
CYLIECTBEHHO OTIMYAJINCh. B HEKOTOPBIX pPEermoHax TpaHCIUIAH-
TaLMOHHAsL JISSITEJIHOCTh UMeeT o0liue 4epTsl. Tak, B cTpaHax
bmmxaero Boctoka K TakuM 4epraM OTHOCATCS HeaJleKBaTHas
npoduIaKTHYecKas MeMIMHA, HepaBHOMepHasi HH(pacTpykTypa
31paBOOXPAHEHNS, TUI0Xas OCBEIOMIICHHOCTh MEAULUHCKOIO CO-
001IIeCTBa M IMPOKOH OOIIECTBEHHOCTH O BaKHOCTH JIOHOPCTBA
U TPAHCIUIAHTALMU OPraHOB, TKAHEH M KJIETOK, a TaKoKe IIoXast
roCyapCTBEHHAs MOIIepKKa TpaHcIulanTaiwmit [21]. Kpome Toro,
Ha TPAHCIUIAHTALMOHHYIO AESTEIIbHOCTh B MUPE 3HAYUTENBHO M0-
Bisiia nasaemust COVID-19, 3acTaBUB COKpAaTUTh 3Ty JIEATENb-
HOCTb, YTOOBI COXPaHUTh PECYPChl U MUHHUMH3HUPOBAaTh PUCKHU €€
pacnpoCTpaHEHusl, YTO MIPUBEJIO K OTIOKEHUIO TJIAHOBBIX TPaHC-
IUTAHTALMH, 3aTPyIHEHUAM B IIPOBEICHUN CKPHHHUHTA JOHOPOB U
petieHToB. Tombko B 2020 romy miobaibHask TPaHCIUIAHTAITH-
OHHasl ACATEILHOCTh CHU3MIach Ha 18% [13].

OnHako, HECMOTPSI Ha CYILECTBYIOLIHE YCIOKHEHUS B chepe
TPaHCIUIAHTALMM, CJICIYyeT OCTAHOBUTHCS HAa XaPaKTEPUCTHUKE
TPaHCIUIAHTALMOHHOM NeSATeIbHOCTH B CTpaHax-IHUepax.

MupoBbIM JIuEpOM B 0OJACTH TPAHCIIAHTALIUU OPTaHOB,
TKaHen u kietok ssisiercst CIIA, rae ToHOpCTBO U TpaHCIUIaH-
Talysl OPraHoB, TKaHEHW U KIJIETOK CETOHS XOPOIIO YPEeryaupo-
BaHbl Ha 3aKOHOAATEIbHOM ypoBHe. DenepasbHble 3aKOHBI U
3aKOHBI LITATOB 00ECHEUYNBAIOT OE30IACHYIO U CIIPABEJIUBYIO
CUCTEMY pacIpeiesIeHus, pacIpOCTPaHEHUS U TPAHCIIAHTalluU
JIOHOPCKUX OpraHoB. Tak, 3akoH «O HallMOHAJILHON TpaHCILIaH-
Tauuu opraHoB» 1983 roma ObLT MPUHAT AJIS PEUICHUS IPO-
OseMbl eUIIUTa JOHOPCTBA OPTAHOB U C IIEJIBIO MOBBIIICHUS
9 eKTUBHOCTH HAMOHAJIBHON CHCTEMBI 3aKyIIOK, JOHOPCTBA
U TPAHCIUIAHTALUU ITyTE€M yBEJIMYECHUS JOCTYIHOCTH U JOCTY-
Ia K Oprasam JIOHOpPOB IS MALUEHTOB [16]. DTUM ke 3aKOHOM
B CIHIA ocHoBanbl CeTb 3aKyNOK M TPaHCIUIAHTALlUU OPTaHOB
(penepanpHoe arenTcTBO) W HaydwHbIil peecTp peLMIHEHTOB
TPaHCIUIAaHTALUH.

CeTb 3aKyIOK U TPAHCIUIAHTAL[M OPTaHOB IPEJCTABISET CO-
00i1 TrOCYIapCTBEHHO-YaCTHOE IMapTHEPCTBO, OOBEIUHSIOLICE
BCEX NMPOQECCHOHANOB, YYaCTBYIOIINX B CUCTEME JOHOPCTBA U
tpancruianTauuu CIIA. YneHnamu 3TOi ceTH SIBISIFOTCS BCE LICH-
Tpbl TpaHcmantauuu CIIIA, opraHuzanuu 3aKylnoK OpraHoB U
11a00PaTOPHH TUCTOCOBMECTHMOCTH, MEIULIMHCKHE/Hay YHbIC 1ICH-
TpPBbI, OOIIECTBEHHbIC OPraHN3aLMH, CYyOBEKThI IIPEIIPUHIMATEIIb-
CKOW JIeATENbHOCTH, IpaxkaaHe. OCHOBHBIMH LIEJISIMU JEATEIIBHO-
CTH 3TOTO areHTCTBA SBJIAIOTCS YBEIMYEHHUE KOJIMUECTBA U IOCTyIIa
K TPAHCIUIAHTALUSM, a TAKKe YIIydlleHUe BbDKMBAEGMOCTH HOCIIE
TPAHCIUIAHTALIMH, TTOBBIIICHNH OE30MIACHOCTH MAlMEeHTOB U (-
(eKTHBHOE YIIPaBJICHHE CUCTEMOI B 11e710M [ 18].
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CeTbl0 3aKyNOK U TPAHCIUIAHTALUK OPraHOB PYKOBOIHT He-
KoMMepueckas koproparus «O0beAnHeHHas! CeTh COBMECTHOTO
UCIIOBb30BAaHUSI OPTraHOBY, JIEWCTBYIOIAs] HA OCHOBAaHMU KOH-
Tpakra C MI/IHI/ICTepCTBOM 3ApaBOOXpaHCHUA W COLUAIIBbHBIX
cinyx0 CLHA. Tlonutuka pacnpeneneHuss OpraHoB AEIErHpo-
Bana Cosery aupektopoB CeTH 3aKyNnoK M TpPaHCIUIAHTALUH
OpraHoB, B COCTaB KOTOPOIl BXOASAT CHELHUAIHUCTHI MO TPAaHC-
IUIaHTAluH, ITallUCHThI, UX CEMbH, 6OJ'I]>HI/ILU>I, opraHusainuu 1o
3aKylKaM OPraHoOB M MPENCTaBUTENIH oOIiiecTBeHHOCTH. CeTh
3aKyIOK M TpaHCIUIaHTauuu opraHoB paszpenser CLIA na 11
reorpadMuecKuX pPeruoHOB, KOTOPBIC B CBOIO OYEPE/Ib ACISTCS
Ha 30HBI IPEJOCTABICHUS IIOKCPTBOBaHUN. Takue 30HBI — 3TO
omnpeseacHHas reorpaduueckas 0061acTh, 00CTyKUBaeMas HC-
KJIIOUMTEJILHO OJIHOM OpraHu3aluei 3aKyrnok opratos [3].

3a KOOpAMHALMIO TPHOOPETEHMS, XPAHEHHs U TPAHCIIOP-
TUPOBKHU OpPraHoB OT 60HbHI/ILL—)10HOpOB B LEHTPbI OTBEYAKOT
TeppUTOpHAIbHBIC Tozpa3aeicHus. Korjga opran cTaHOBUTCS
JOCTYIIHBIM, MCECTHasl OpraHusalys 10 3aKyIKE OpraHOB Ha-
NpaBisICT MEAUIUHCKYIO, COLHAJIbHYIO W I'€HCTUYCCKYIO HH-
¢dopmaruio B «O0bEAMHEHHYIO CETh COBMECTHOIO HCIOIB30-
BaHHsI OPraHoBY», KOTopasi (OPMHUPYET CIIMCOK MOTCHIHAIb-
HBIX IOJIy4areneld Ha OCHOBE TakuX (akTOpOB, Kak: rpyrrna
KPOBH, THII TKaHH, pa3Mep OpraHa, CPOUHOCTh MEJANIMHCKOM
MOMOIIH Uil OOJIBHOTO MAaIMeHTa, reorpaduueckoe paccro-
SIHUE MEX/Y IOHOPOM M perunueHToM. [Ipu sTom cHadaia
OpraH Ipeularaercsi LUEHTPY TpaHCIUIAHTAalMH ¢ Hanboiee
COOTBETCTBYIOIIUM KaHIAUAATOM. prnna CIICMaJINCTOB II0
TpaHCIUIaHTAlMKU pCIIacT, MPUMET JIM OHA MJIW OTKAXETCA OT
opraHa Ha OCHOBE€ YyCTAaHOBJICHHBIX MEAULIMHCKHUX KPUTECPUCB
U uHBIX (akTopoB. Eciau HeHTp TpaHCIUTAaHTAIL[MM OTKAa3bIBa-
€TCsI OT OpraHa, IPOUCXOAUT 0OpaleHUe B LIGHTP TPAHCIIIaH-
TalUK CJIEAYIOIIEro MalMeHTa U3 CIHMCKa ¥ MPOLecC AIUTCS
JI0 MOMEHTa HaxoxJeHus peunnuenta. CienoBaTeiabHoO, Cy-
IIECTBYET OIPE/e/ICHHBII MOPSJOK paclpe/ieIeHUs] OPraHoB,
KOTOpbIe IUIAHUPYETCsA TpaHCIUIaHTUpoBaTh. [Ipuuem s
Ka)kJI0OTO OpraHa CyIIECTBYET OTJIEIbHOE MPABHIIO.

KOOp):(I/lHaTOp TpaHCIUIaHTalMM B HEHTPE TPaHCIJIaHTAalluK
BHOCHT MEIMIMHCKYI0 MH(OPMALMIO KaXKIOT0 KaHAWAaTa Ha
TpaHCIUIaHTaluIo B 6a3y naHHbIX CeTH 3aKyIOK M TpaHCILIaH-
TalMK OPraHoB U B 6a3y naHHbIX OObEANHEHHOI CETH COBMECT-
HOI'O HCIIONB30BaHusl opraHoB. [Ipu 3ToM B 0ase y Kaxmoro
KaHMaTa Ha TPAHCIUIAHTALMIO OpraHa JIeJaeTcsl OTMETKA: KaK
«aKTUBHOIO» KaHAMJATa, KOTOPbIH MOXKET MOIYy4UTb OpraH B
nr000e BpeMsi, TaK U «HEaKTUBHOTO» KaH/AW/AaTa, KOTOPBIA CO-
NIaCHO MEIULMUHCKHUM ITIOKa3aTCJIsIM HENPUIOACH [Jid TpaHC-
IJIaHTAaluHu B Ol'[pe)le.HCHHbIl\/'l EpUo BPEMCHU. baza JAHHBIX
COIIacOBBbIBaeT MH(OPMAIMIO O JOHOPCKOM OpraHe ¢ MeJu-
HUHCKUMHU XapaAKTCPUCTUKAMU aKTUBHBIX KaHAUIATOB B CIIMCKE
OXHJaHUA. MectHas opranusanus 3aKyIKU OpraHoOB I1OJy4YaeT
IUIaTy 32 KOOPAMHALMIO MPOLecca TPAHCIIAHTALMU B COOTBET-
ctBuM ¢ 3akoHOM «O TpaHCIUIAHTALUK OPraHOBY» M 9TH COOPBI
OIIPENIeIISIFOTCSI KaK «Pa3yMHbIE TUIATE)KH, CBSI3aHHBIC C U3bSITH-
€M, TPaHCIIOPTUPOBKOii, 00pabOTKOM, COXPaHHOCTBIO, KOHTPO-
JIeM KayecTBa U XPaHEHHEM 4YeJIOBE4eCKoro opra€a» [16].

Hayunslil peecTp peLUNUEHTOB TPAaHCIUIAHTALMM OTBEYACT
3a MPeoCTaBIeHNE CTATUCTUYECKOH U PYroi aHaIuTHYeCKOH
MOAACPKKU JJIs1 CETU 3aKyIIOK M TpaHCIUIAHTAllUW OPraHOB,
OKa3bIBaeT AHAJIMTHYECKYIO MOMAEPXKKy [lemaprameHTy 3apa-
BOOXpaHeHUsI U couuanbHbiX ciyx0 CILIA B pasnuusbix coe-
pax, BKiIoudas (GOpMyIMpPOBAHUE U OLCHKY MOJIUTUKH, OLECHKY
9 PEeKTUBHOCTH CHCTEMBI, OCYIICCTBICHHE JKOHOMHYECKOIO
aHalin3a U MNOATOTOBKU MNEPHOIUYECKUX U CHELHHAJIBHBIX OTYEC-
ToB Juist Konrpecca [24].
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3HauYUMYIO0 POJIb B PA3BUTHH TPAHCIIAHTALIMOHHON JeATellb-
HOCTH urpaet (demepaibHOe 0OpaszoBanue, (eaepanbHas MOI-
JIepKKa U 3PPEKTUBHOCTh B CHCTEME OOHOBJICHHUS W TpaHC-
rtantauu opraHoB. B CIIIA npeficTByeT Xoporias OCBEIOM-
JICHHOCTb OOILECTBEHHOCTH O JIOHOPCTBE OPraHOB M TKaHEH,
(YHKIHOHHMpPYET pa3BUTasi CETh OOILIECTBEHHBIX OpraHM3alui,
AKTUBHO YYaCTBYIOLIMX B TPAHCIUIAHTAILIMOHHON JeSTEIbHOCTH
B rocymapcrse. Hampumep, HaumoHanbHBI LEHTp NOMOLIH
JKUBBIM TOHOPAM, SIBIISFOIIUICS OOIIECTBEHHON OpraHu3aIlnuei,
CYIIECTBYET JUIsl TOrO, YTOOBI MPEAOCTABISTE JOCTYI K TPAHC-
IUIAHTALUH TEM, KTO XOUeT CTaTh )KUBBIM JJOHOPOM, HO CTaJIKHU-
BaeTcs ¢ (PUHAHCOBBIMHU NPEISTCTBUSIMH, CBSI3aHHBIMU C 3THUM
IPOLIECCOM. DTOT LEHTP IOMOIaeT AOHOPaM C BO3MELICHUEM
KOMaHIMPOBOYHBIX PACXOA0B, yTPAYEHHBIX 3apIUIaT U PacX0ol0B
Ha conepxkanue [15]. OnHako BOIPOCH! CONEHCTBUS JOHOPCTBY
U 3alIUTHI XKHUBBIX JTOHOPOB, YCTpAaHEHHs 0apbepoB U JIHCKPH-
MUHAIMU B MEIUIIMHCKOM cTpaxoBaHuM 1o ced nenp B CLIA
OCTAaIOTCSl HEPEIIECHHBIMH.

Wntepecen onbiT Pecnyonuku Kopes, koTopast uMeeT camblii
BBICOKHII ITOKa3aTeslb B MHUPE 110 KOJIMYECTBY TpaHCILJIAHTa-
LMW MEeYSHU OT KUBOTO AoHOpa Ha | muH. yenosek [9]. Oc-
HOBHBIM 3aKOHOM, PETYJUPYIOLUIMM TPaHCIUIAHTALIMOHHYIO
JeATENbHOCTh B 9TOU CTpaHe, sBisAeTcs 3akoH «O BHYTpPEH-
HUX OpraHax W TpaHCIIaHTaUuu» [7], OPUHATHIA C LENbIO
yperyJaupoBaHus BOIPOCOB, KACAIOLIUXCS JOHOPCTBA Opra-
HOB, a TaK)Ke BOIPOCOB, HEOOXOIUMBIX 1JI1 BOCCTAHOBJICHHUS
U TpaHCIIaHTaluKu opraHoB. B omiuune ot CIIA, rae Boc-
CTAHOBJICHHE OpraHa paspellaeTcs ¢ MOMEHTa IOJIy4YeHUS
COINIacHs, @ HEKOTOPbIC OpraHbl HaxXOIATCA Ha MalIMHHON
nepdysun, noka He OyAeT OIpeAesICHO JIydllee pacupeaese-
Hue, B Kopee HU 0flMH OpraH He MOXKET ObITh IEPecakeH, eI
PELMITHCHT TPAHCIUIaHTaTa He BhIOpaH [7].

B Kopee 00m1b1110#1 akIEHT e1aeTcss Ha CeMbIO, YTO OTpaXka-
eTCs U Ha JOHOPCTBE OPraHoB. Tak, MMOXEepPTBOBAHUE OPraHOB
OCYILECTBIISCTCSA € COIVIACHS JIMLA WIIH YiIeHA CeMbU, BBIKUBIIIE-
IO C HaWBBICIIMM IOpHAMYECKUM npuoputeroM. Coracue 10-
HOpa NPeJOCTaBIIACTCA 10CIIE HOAUCAHUS JOKYMEHTOB HIIH 3a-
Belanusa. Hanpumep, npu 3aroaHeHNH 3asBIEHHS O JOHOPCTBE
Ha BOJUTEJICKOM YIOCTOBEPEHUH CTABUTCS 3HAK C yKa3aHUEM
oprasa, KOTOpbIi JIMIO XOUeT MokKepTBOBaTh. [Ipu 3TOM npuHu-
MaeTcsl BO BHUMAHUE COMIACHE CEMBH: €CJIM CEMbs HE COIVIacHa
C IIPEAOCTABICHHBIM COIVIACUEM JIMLA, UMEIOIIEr0 HaUBBICIINN
IPUOPUTET, U3bATHE OPTAHOB HE OcylecTBiIseTcs [7].

CooTBeTCTBHE peLUIIMEHTOB opraHoB B Kopee aBromaruue-
CKH orpeiessieTcsi UHYOPMALMOHHONW CUCTEeMOW TpaHCIUIAHTa-
IIUM OPTaHOB COINIACHO KPUTEPHSIM COOTBETCTBUS C yUETOM Ta-
KuX (paKkTOpOB, KaK: THII OpraHa, rpyIma KpoBH, pazmep opraxa,
paccTosiHME OT JOHOPCKOI'O OpraHa /10 MalueHTa, ypoBeHb CpoU-
HOIl MEIMIIMHCKO TIOMOIIH, BpeMsi ITPpeObIBaHUS B OYEPE/IH, BEC
HOJTyyaTess, BO3pacT MoydaTes.

B Kopee neiicTByer ciioxHas cuUcCTeMa OpPraHOB rocynap-
CTBEHHOW BIACTH, PA3JIMYHBIX YUPEKICHUH U OONbHUIL, yda-
CTBYIOIMX B TPAaHCILIAHTALlMOHHOW AedresnpHOCTH. s crpa-
BEUIMBOTO U 3P (HEKTUBHOTO PaCIIPEICIICHNSI OPTaHOB U IIPEIOT-
BPALICHUS TOPTOBJIM YEJIOBCUECKUMHU OpraHaMu IyTeM LIeHTpa-
JIM3alMU paclpesereHus opraHoB co3nana Kopeiickas cets no
oOmeHy opranamu. OHa 3aHMUMAeTCsl MPOABHKCHUEM KYJIBTYPBI
oOMeHa opraHaMH ITyTeM MOBBILICHHs HAlIMOHAIBHON OCBEIOM-
JICHHOCTH, HPOJIBIKCHHsI 00pa30BaTeNIbHBIX MPOEKTOB M IPH-
3HAHUS YBAKUTEIILHOTO BKJIa/a JOHOPOB OPraHOB, CIIOCOOCTBY-
€T CHpaBeUIMBOMY pAaCIpEC/ICHUI0 OPraHOB, OCYILECTBISAECT
yhnpaBJieHHe TpaHCIUIaHTauued opraHoB. Kopeiickas cerb 1o
0o0MeHy opraHaMH OTBEYAET HE TOJIBKO 33 PErHCTPALIUIO CIIHCKA
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OXXKWJAaHUA U TPaHCIUIAHTALUIO0, CTaTUCTUKY JAOHOPOB U PCLU-
IMEHTOB TPAaHCIUIAHTALMM, HO M 3a paclpelesicHHe OPraHoB,
COZICHCTBHE JOHOPCTBY, IPOBEICHUE KaMIIaHUM IOHOPCTBA Op-
raHOB, HAJ30p 32 OPraHU3ALUSAMM, PETUCTPUPYIOIIUMHI TPAHC-
IUIAHTAUIO OPTraHOB, MEAULIIMHCKUMU YUPCIKIACHUAMU, OIIpEaC-
JSIIOIIUMU CMEPTHOCTH MO3ra, OpraHu3alusiMy, 3aKynarouuMu
OpraHbl 1 MEAUIUHCKUMU YUPEIKACHUSMU 110 TPAHCIUIAHTAIIUU
opranoB. Kopeiickasi cerb 1o 0OMEHY OpraHaMH yIpaBisieT
opraHusanusimMu, 3aﬂeﬁCTBOBaHHbIMH B TpaHCIJIaHTAllHOHHOM
nporecce. Peur uper o0 opraHu3anusix, PerucTpPUpPYIOMINX
TpaHCIUIAHTAllUIO OPraHOB, MCIULUMHCKUX YUYPECKIACHUAX 110
TpaHCIUIAaHTallUu OpraHoB, MEAUIIUMHCKUX YUYPCIKIACHHUAX, OIpE-
JICJIAIOINX CMEPTh MO3ra, OPraHU3aLUsaX 3aKyIOK OpPraHoB U
nenrpax Kopeiickoit cetn oomena opranamu. Llentpsr Kopeii-
CKOIi ceTH 0OMeHa OpraHaMy CO3aHbI JUIsl YIPaBICHUs CyObeK-
TaMH ONPEACIICHUA CMEPTU MO3Tra, KOTOPbIE MOI'YT KOMIUIEKCHO
BBIITOJIHATD ACATCIbHOCTD, CBA3aHHYIO C JOHOPCTBOM OpPraHoB,
OIIpeJeJICHHEM CMEPTH MO3ra, BOCCTAaHOBJICHUEM U TPaHCILIaH-
Tauuei opraHos [23].

VYnpaBiieHue BONPOCAMHU JOHOPCTBA U TpaHCIJIaHTaLMEH
ocyiecTsisier Kopeiickoe areHTCTBO JOHOPCTBA OpraHoB Mu-
HHUCTEPCTBA 3/PABOOXPAHCHMSA M COLMAIBHOIO OOeCIedYeHUs.
KOTOpPOE SBJISIETCS HE3aBUCUMBIM YUPEKACHUEM 3aKyIOK Op-
raHOB, NOJIyYaIOIUM YBEIOMJIEHHE O CMEPTH MO3Ia WM Hero-
CpE€ACTBEHHO I/I)leHTH(i)I/ILlI/Ipy}OLU,I/IM UX, YyHIpasJII€T BCEM IIPO-
1IECCOM JIOHOPCTBA, HAYMHAs C MOMEHTA IOJy4YCHHUS COIVIAcHs
CEMbU Ha JIOHOPCTBO 0 3aKyIKH OPraHOB U MOJKIIOYEHHEM K
Ha3HaueHHOW OospHHuIe Kopeiickoil cetn 1o oOMeHy opraHa-
mu. B otirare ot nentpos Kopeiickoii cetn oOMeHa opranamu,
Kopelickoe areHTCTBO JOHOPCTBAa OPraHOB HE CBA3aHO HU C OJI-
HOH OonbHuLel. OgHaxo 6osnpHULBI B Kopee MOTyT 3aKIIIOUUTD
cortauieHus ¢ KopeiickuM areHTcTBOM JAOHOPOB OPraHoB AL
OCYHICCTBJIICHUA ACATCIIBHOCTH 110 BbISABJICHUIO CmepTeﬁ Mo3ra.
Takue yupexaeHus MOTYT yHpaBIATb YMEPLIMMHU JTOHOPaMH,
JIa’Ke €CIIM OHM He SIBIISIIOTCS OOJIbHULIAMMU I10 TPAHCIUIAHTallUuU
opranoB. Ilpu HacTyruieHMH cMepTH Mo3ra KOOPIMHATOp 3a-
Kynok Kopelickoro areHTcTBa JOHOPOB OPraHOB HAIpPaBIISACTCA
JUISL yIIpaBJICHUS ITOTCHIMAJIbHBIM JOHOPOM BMECTE C MEIULIUH-
CKUM nepcoHasioM GonbHuIbl. MMenno ot Kopeiickoro arent-
cTBa JIoHOpcTBa opraHoB Kopeiickast ceTh 10 0OMEHy opraHamu
noJry4aeT HH(POPMALHIO O JOHOPE, Y KOTOPOro KOHCTaTUPOBaHA
CMepTh MO3ra, CPaBHHBAeT 3Ty MH(POPMALMIO C OOIICHAIHO-
HaJIbHBIM CIIMCKOM OXHWJaHUA TpaHCIUIAHTalUuHu U BbIGI/lpaeT
HauOoJIee MOAXOIAIIEI0 U HEOTIIOKHOTO PELUITHCHTA.

C 2014 rona B Kopee neiictByer Kopeiickuii peectp TpaHc-
IUIAaHTAllMM OPraHoOB, OCHOBaHHBIM Kopeickum o001ecTBOM
TpaHcIulaTauuu 1 Kopeiickum HeHTpoM 1o KOHTpoITio 3abore-
BaHu# 710 2023 roma. DTOT peecTp OCYIIECTBISCT HAOTIOACHHUE
32 COCTOSIHUEM MAIMEHTOB IIOC/IE TPAHCIUIAHTALUU, aKKyMy-
JIMPYET NaHHbIC 00 OTACJIbHBIX INMalMCHTAaX, BKJIO4Yas JACMorpa-
(bH'-leCKI/Ie JIaHHBIC, COIIYTCTBYIOIIUE 33.60.]'ICBEIHI/I$[, UMMYHO-
CYIIPECCUBHBIC JIGKAPCTBEHHBIC CPEICTBA, IO3BOJSACT U3YUUTh
TEKYILYIO CUTYalNI0 U COPMHUPOBATH a€KBaTHYIO HAI[OHAIIb-
HYIO INOJIUTUKY TPAHCIUUIAHTAUU C YUETOM PE3YyIbTaTOB KJIMHU-
YECKUX MUCCIICAOBAHUM [yt nanueHTos [11].

Jlnst TpaHCcIIaHTaMOHHOM JesTenbHocTH B Kopee Xxapak-
TEpHBI TaKkhe O0COOCHHOCTH: 1) MOCTOSHHBIE Pa3pabOTKU HH-
HOBAallMOHHBIX METOHAOB TpaHCIUIAHTAllUU C HCIOJIb30BAHUEM
COBPEMEHHBIX TEXHOJIOTMi; 2) CyIIEeCTBOBAaHME IPOrPaMMbI
BEKJIMBOCTH JIOHOPOB M TMOJACPKKH MX CEMEH, SIBISIFOIICHCS
CBOCOOPA3HOW TMOJUTHKONW OCBEIOMIICHHOCTH OOIECTBEHHO-
CTH O JIOHOPCTBE YMEPILUMX OpraHoB M TkaHeil. CornacHo 3Toi
IporpaMMe CeMbsl JIOHOpa IOJIy4yaeT BCECTOPOHHIOI MOMOLIb
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BO BpeMsi norpebeHus (IpeoCcTaBIeHne KOHCYJIbTalui 1 O/~
JICPAKKH, MPOBEICHUE MEPONPHUATUI 110 PYKOBOICTBY OpraHM-
3aLlPleﬁ IIOXOPOH U BCEMU NPYIUMU IpoLEcCaMU, CBA3AaHHBIMU
C MOXOpOHaMM) W Tociie (MPEeRoCTaBICHUEe KOHCYJIbTALUN MO
TesieOHy, OCYIIECTBICHHUE JIMUHBIX ITOCCIICHHH, a TaKXKe HH-
JIMBHyabHOE PYKOBOJICTBO COLIMAJBbHBIM OOECIICUeHUEM, Op-
raHu3alus MEPONPHUATHI cpelu JOHOPCKUX ceMeil 1o mo4ura-
HUIO ¥ NTaMSTH JIOHOPOB) MIOKepTBOBaHMs [25]; 3) 3akperieHue
B 3aKOHOzarenbeTBe Kopen BO3MOKHOCTU MPON3BOAUTE OILIATY
pacxol0B Ha norpedeHue, MeIUIMHCKUE PACXObl U KOMIICHCA-
[IMM B TpefeNax rocyIapCTBEHHOro OIo/KeTa JOHOpaM opra-
HOB, 4JICHaM CE€MbU WJIM YLECJICBIIUM 4YJICHAM CEMBU; 4) H3-3a
JIEMCTBHS 3aKOHA «O XOCITMCHOM M MaJIJTHAaTUBHOM MEIUIIMHCKOM
IOMOIIU U PCUICHUAX O MOAACPKAHUHN NMALUCHTOB B KOHLE HUX
xu3Hm» [4] B Kopee BO3HMKIIA HACTOSATENbHAS TOTPEOHOCTh B
3aKOHOAATEC/IbHBIX U3MECHEHUAX, KOTOPBIC IO3BOJIAT BOCCTaHAB-
JIMBATb OpraHbl U TKAaHW MOCJIC MPEKPALICHUA JICUCHUA, TOAACP-
JKHUBAIOIIETO KHU3Hb.

JIOHOPCTBO OpPraHoB M TPAHCIUIAHTAIUA OPIraHOB, TKaHEH
U KJIETOK OTIMYarTcsa B rocyaapcrsax EBpombsl. OTBeTcTBEH-
HOCTB 32 (JOPMHUPOBAHUE MOIUTUKH B Chepe 3ApaBOOXPAHCHUS,
OpraHU3alMI0 U OKa3aHUE MEIUIIMHCKOM TOMOIIM JIEXKUT Ha Io-
cynapcTBax-wieHax EBpocoroza. OHaxo BOIIPOCH! JOHOPCTBA U
TpaHCIUIAaHTALMKU OpraHoB EBpocor03 paspeuini nocpeacTBoM
3aKOHOJATEJIbCTBA, [UIAHOB JCHCTBUH M NMPOEKTOB, (UHAHCH-
pyeMbIMH BXOAALIMMH B HEro cTpaHami, a EBponeiickuii nap-
JIAMEHT NPHHS PE30JIOLNH, KaCaloIuecs JOHOPCTBA U TpaHC-
IUTaHTalM OPraHoB.

Cpenu crpan EBpocoro3a npuMepoM JUist HOAPAXKAHUS SIBJISI-
ercst McnaHckas Mozenb TPaHCIUIAHTALMM OPTaHOB M TKaHEH.
Vcnanust npomoikaeT ocTaBaThCs JIMAEPOM IO KOJIHUYECTBY
YMEpIIUX JIOHOPOB, YTO COCTABIsIET MOYTH S0 yesIoBEeK Ha MUJI-
JmoH Hacenenus [20].

B ocHOBe HCIAHCKOM CHCTEMBI TpaHCIUIAHTalUK JICKUT
NPUHIOUII COJTUAAPHOCTH U AJIBTPYHU3Ma, a XapaKTCPHBIMU Y€PTa-
MM SBJIAOTCS BBICOKOC Ka4€CTBO M KOOPpAMHAIUA CUCTEMBI 3/1paBo-
OXpaHEeHHs1, MPOPECCHOHATIN3M Bpadei, YCUIICHNE MOIUTHISCKOM
)41 }Opl/I}lI/ILleCKOﬁ MOAACPIKKH CIIEHUAJIMCTOB I1I0 TPaHCIUIaHTAlUU
¥ 3aKyIKaM OpraHoB, BHEIPEHHE KOMIUIEKCHOI IPOorpamMMbl 00pa-
30BaHUsI, TIOOMIPEHIE OOIIIEro OOIICHHUS, YIyUIICHHE CBA3CH ¢ 00-
HICCTBEHHOCTBIO, Pa3BUTUE BOSMEILICHUS PacXoa0B B 60J'lel/lLIaX,
BBICOKHH YPOBEHb HH(OPMHPOBAHHOCTH O JIOHOPCTBE OPraHOB
cpenu uctanues [6]. Hanpumep, BceM MEAMIIMHCKUM PabOTHUKAM,
3aICHCTBOBAHHBIM B TPAHCIUIAHTAIIMOHHOMN JIESITEIILHOCTH, TPE/I-
naraeTcsi 00yueHHe, HalpaBJICHHOE Ha MAKCHMU3ALIMIO JJOHOPCTBA
IIYTEM BBISIBJICHUSI [IOHOPOB, 06yl{e1-me ONpeACIICHUI0 CMEPTHU 110
HEBPOJIOTMICCKUM KPUTEPUAM, YIIPABICHUE JOHOPAMHU U OTKa30M
OT JIOHOPCTBA, MPABUIILHOE OOIIEHUE C CeMbeil, COOOIIeHNE 10~
XUX HOBOCTEH.

OCHOBHBIM 3aKOHOM B cdepe TpaHCIUIAaHTAlMd OPraHoOB,
TKaHeil u kietok B Mcnanun seisiercst 3akoH Ne 30/1979 «O6
U3BATUM M TPAHCIUIAHTALMU OpraHoB» [12], perynupyromuii
nepefady, U3BJICUCHHE, XpaHEHHE, OOMEH M TPAaHCIIAHTALHIO
YEJIOBEUECKHX OpraHoB B cTpaHe. OCOOCHHOCTBIO 3TOrO 3aKO-
Ha SABJISIETCS TO, YTO OH COCTOMT W3 7 CTarel, ycTaHaBIMBalO-
IUX OCHOBY [UIsl (QyHKIIMOHUPOBAHUS dPYEKTUBHOI CHCTEMBI
TpaHCIUIaHTaluX, B YaCTHOCTHU:

1) anerpyrcTuueckuil xapaxkrep noxeprsosanus (ct. 2). [Ipu
9TOM YETKO ONPEJeJICH U pa3rpaHudeH MOPAAOK IOIyUYEeHUs op-
r'aHOB OT JKUBOI'O U YMEPLIETO JOHOPOB. I[J'[ﬂ TOro, YTOOBI CTATh
JKUBBIM JIOHOPOM, JIMILIO JIOJDKHO NPONTH MEIUIIMHCKOE OCBU-
JIeTEeIbCTBOBAHHUE, ICHXOJOIMYECKHH TECT U IPedoCTaBUTh
INMCBMEHHOE CcoIlacue. YMEpPIIMH 310pOBbIN YEJIOBEK CUUTAECT-
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Cs1 JOHOPOM NP OTCYTCTBUM SIBHOTO OTpullaHus (CT. 5), HO Ha
IIPAaKTHKE U3bATHE HE MPOU3BOIAUTCS, €CIH €r0 POACTBEHHUKH
OTKa3bIBAIOTCS ATO caenath. B 1o xe Bpems 9 u3z 10 cemeit co-
IVIAIIAIOTCS OKEPTBOBATh OPraHbl YMEpLIEro POACTBEHHHKA
U TPU3BIBAIOT JPYTHX JIUL NPUCOCIUHUTHCA K KaMIIAHUM I10
TpaHCIUIaHTALlMK OPraHoB, Iponaranaupyemoil HanmonansHoH
opraHusanueil no TpaHciuianTanuu [14];

2) OTCYTCTBHE KaKOil-mnOo (hMHAHCOBOM KOMIICHCALIUH IS
JIOHOpa, a TaKKe IJIaThl PELIUIHEHTA 32 IEPECAKECHHBIN OpraH
(ct. 2). [TonapeHHbI opraH nepecaxuBaeTcs OeCIUIaTHO, He3a-
BUCHMO OT COLMAJIBHOTO WJIM SKOHOMHUYECKOTO COCTOSHMS IO-
JY4aloUlero ero nauueHTta. TpaHCIUIAaHTALUs OpPraHoB, TKaHEH
U KJIETOK, a TaK)Ke JajbHeillee JeueHne JIuLa, KOTopoMy ocy-
LIECTBIISUIM TPAHCIUIAHTALIMIO, OIUIauYuBaroTCsi HannoHanbHOM
CHCTEMOH 3IpaBOOXPAHEHUS U COOTBETCTBYIOILMMM aBTOHOM-
HBIMH OOIIMHAMH, IJIe IPOBOAATCS TPAHCIJIAHTALUN;

3) yBaXKeHHUE K BOJIE YMEPLIEIO OTHOCUTENBHO TOTO, CIEAYEeT
JIM JApUTh CBOM OpPIaHbl WM HET (CT. 5);

4) AUarHocTUKa CMEPTU NMPOBOAUTCS HE3aBHUCUMOH IPYIION
Bpadel, KOTopasi KOHCTaTUPYET CMEPTh MO3Ta U BbIIAET CBUJIC-
TEJILCTBO O CMEPTH, HOANHUCHIBAEMOE TPEMS BpauaMM, Cpeiu
KOTOPBIX OJIMH JOJDKEH OBITh HEBPOIATOJIOIOM MM HEHpOXH-
PYproM, a Takxe pyKOBOAUTEIEM CIIy’KObl COOTBETCTBYIOIIETO
MEJUIIMHCKOIO IIYHKTa WJIU €r0 3aMeCTHTeNEeM (CT. 5);

5) pacnpezneseHue UMEIOLUXCSl OPraHOB CPelu IMalMeHTOB,
HaXOJAIIUXCS B OUEpPEeNU, PEryaupyercs MEAULMHCKUMH KpU-
TEPUSAMH C YUETOM TEPPUTOPHAIBHOIO U KIMHUYECKOTO acleK-
ToB. [Ipu 3TOM IpeanodTeHre OTAAETC UMEHHO KIMHIUYECKOMY
ACIIeKTY, YYUTHIBAIOLIEMY COBMECTUMOCTD JOHOPA/PELMITHEHTa
U TSOKECTh MAlUEHTA;

6) SKCKJIIO3UBHOCTH LICHTPOB, YIIOJHOMOYEHHBIX OCYIIECT-
BJISITH TPAHCILIAHTALIMIO OPTaHOB U TKaHel (cT. 3) [12].

HanuoHanabHBIM = KOOPIAMHALMOHHBIM ~ OPIaHOM — CHCTEMBI
TpaHciaHtaiuu B Mcnanuum sBiserca HanuonanbHas opra-
HU3alUsl TPaHCIUIAHTALMH, Oarogaps ACATEIbHOCTH KOTOPOH
KOJINYECTBO JOHOPOB €XEr0AHO pacTeT. DTOT OpraH KOHTPOJIU-
PYeT BCIO IIPOLIEAYpPY TPaHCIUIAHTALUHU, YTOOBI rapaHTUPOBATh
CIpaBeUIMBOCTh U PABEHCTBO JIOCTYIIA K TPAHCIUIAHTALUHU, CO-
OTBETCTBUE KPHUTEPUSAM aJbTPyH3Ma, JOOPOBOJIBHOCTb M aHO-
HUMHOCTB NIOKepTBOBaHUi [19].

B Mcnanuu npaBUTENbCTBO BhIACIACT 3HAUUTEIbHBIE pecyp-
ChI Ha [IPOCBEIEHUE O0IIECTBEHHOCTH I10 JJOHOPCTBY YMEPILIHX,
a TaKKe Ha IPUEM U MOJJIEPXKKY II€pCOHaIa Ui BOCCTaHOBIIE-
HUsI OpPraHoB. B cTpaHe MMpPOKo pacpoCTpaHeHO OCyLIeCTBIIe-
HUE MPOTAraHIUCTCKON MM PEKJIIAMHOM ACSITeIbHOCTH T10 JI0-
HOPCTBY Y€JIOBEYECKUX KJIETOK U TKaHei. HecMoTps Ha TO, uTO
MAHJIEMHUsl CHU3WJIA AaKTUBHOCTb HCIIAHCKOW CHCTEMBI TpaHC-
IUTAHTALUH, CTPAHa CMOIJIA ITOCTEIIEHHO BO30OHOBUTH €S TEIb-
HOCTb B 9TO# cepe, MPOoAEMOHCTPUPOBAB YCTOWIMUBOCTD U CIIO-
COOHOCTH OBICTPOrO BOCCTAHOBJICHHSI CHCTEMBbI 3/IpaBOOXpaHe-
HUS B CJIOKHOM ATHUJIEMUOIOTMUECKON cuTyalunu. JlocTHKEeHUIO
TaKUX PEe3yJIbTaTOB TAKKEe CIIOCOOCTBOBAJIO BHEJPEHHUE IIaHA
PEKOHCTPYKIINH, pa3paboTanHoro HarronaapHOM opraHu3anu-
el TpaHCIUIaHTAlMK U aBTOHOMHBIMH OOLIIMHAMH.

[IpoBeneHHbIl aHAIM3 MPABOBOIO PETYIUPOBAHUS TPaHC-
IUIAHTALUK OPraHoB, TKaHEeH U KJICTOK B TAKUX BEAYILUX CTpa-
Hax mupa, kak CIIA, IOxuas Kopes u Vicnanus mo3BoJsier cie-
JIaTh CJICYIOLIME BHIBO/IBL: TPAHCIUIAHTAL[IOHHAS JIeATEIIbHOCTh
B MUpPE CETOJIHs B 3HAYUTEIIbHOM CTENICHU 3aBUCUT HE TOJIBKO OT
CHCTEMBI 37IPaBOOXPAHEHHsI B TOCYapCTBE U JOCTYIHOCTH Me-
JULIMHCKON IOMOIIY, HO M OT PEJIMTMO3HOIO WM COLUAIBHOTO
BOCIIPHUATHS, 3aKOHOJATENILCTBA O JOHOPCTBE OPTraHOB U POJIH
0OIIIECTBEHHOCTH B 3TOM cdepe.



GEORGIAN MEDICAL NEWS
No 2 (323) 2022

CrpaHbl MHpa OTIMYAIOTCS MEXAY CO0Oi HE TOJBKO CIO-
COOHOCTBIO 00ECIIEUUTh BCEX JIML HEOOXOAMMBIMU ISl TPaHC-
IUIAHTUPOBAHUS OpraHaMM, HO U HaJIWYMEM TOCYIapCTBEHHOM
HOJUICPXKKU M HHQPACTPYKTYPHI 31PaBOOXPAHEHHs, TOCTyNa K
ornpeieNéHHON TPaHCIUIAHTALINH, a TAKXKE YPOBHEM 0e30I1acHO-
CTH, Ka4eCTBa, 3PPEKTUBHOCTH JOHOPCTBA U TPAHCIUIAHTAIIUH.

Ha ¢opmupoBanue U peanu3anuio rocyaapCTBEHHOW IMONHU-
THKH B HCClieqyeMoll cepe BIMseT BBEACHHAS B TOCYIapCTBE
MOZEeNb COIIacus Ha TPAHCIUIAHTALMIO OPraHOB, TKaHEH U Kile-
TOK, HallpuMep MOJIeb npenonaraemoro cornacus (Mcnauus),
Mozenb napenus wiu noxeprsosanus (CLUA, Kopes). Mmen-
HO BBeJeHHas B McnaHuu Mozens npeanosaraéMoro Cornacus
Jlajla BO3MOKHOCTh CTaThb MUPOBBIM JIMIEPOM IO YMEPIIUM
JIOHOpaM, a BBEJICHHAsI MOJIEJIb AAPEHUS UM [10KEPTBOBAHUS B
Kopee nana BO3MOXXHOCTB CTpaHe CTaTh MUPOBBIM JILAECPOM 10
TPaAHCIUIAHTALMK [IEYCHHU OT XKHUBOTO JI0OHOpA.

Tocynapcreennas nonuruka CIIIA B obnacTu TpaHCIulaHTa-
[IUM OPTaHOB, TKaHEil M KJIETOK 0a3upyeTcsi Ha «MOJIEIH Jape-
HUSI WJIM TTOXKEPTBOBAHUS. DTO, MPEXK/IE BCETO, CBSI3aHO C TEM,
4TO 0OECIeueHNE pPeaTi3aliy IPaB 1 3aKOHHBIX HHTEPECOB Ue-
noBeka B CIIIA BcTpoeHBI B LIGHHOCTH M YOSKACHHUS, UMEIOT
BBICOKHMI IPUOPUTET, HaunHast ¢ KOHCTUTYLMU U OTpaxasch B
MHOI'OYMCIICHHBIX 3aKOHAX, PAa3JIHYHBbIX HOPMATHBHBIX aKTax,
CTaBSILMX IPHOPUTET aBTOHOMUHM JIMYHOCTH. Takoi HHIUBHITY-
aJIM3M XOPOLIO OTPAXKACTCA M B CUCTEME 3{PaBOOXPAHEHUS, YTO
MOYEPKUBAETCSl HONBITKAMU CIOCOOCTBOBAThH OPHUEHTHPOBA-
HHIO Ha MALUEHTOB, BBEACHHEM MH()OPMHPOBAHHOIO COIIACHS
Ha JIeYeHHe.

VYcTaHOBIIEHO, YTO B 3apyOeXkHBIX CTpaHax cdopMmuposa-
Ha d¢dekTrBHas HHPpACTPYKTypa B cepe TpaHCIUIAaHTALUH,
CO3J1aHbl OpPraHbl FOCYJapCTBEHHOI BIACTH, OCYILECTBIAIOIINE
KOOPJMHALIMIO IEATEIBHOCTH U YIPaBICHUE PacIpe/e/ICHUEM,
pacnpocTpaHeHueM U TpaHCIUIaHTalKeil TOHOPCKUX OpraHoB
(manpumep, CeTb 3aKyIOK U TpaHCIIaHTaluu opraHos B CLLA,
Kopeiickoe areHTcTBO JOHOPCTBA OpraHoB MUHHUCTEPCTBA 3/1pa-
BOOXPaHEHUS U COLMAIILHOTO obecnedenus, HaunonansHas op-
raHu3alys TpaHciulanTauuil B Mcnanun).

[Mpumepom aiist oJpaXkaHusi MHBIMKA CTPAaHAMH MOXKET OBITH
TaKOH [MO3UTHUBHBIH 3apy0eKHBII ONBIT OCYIIECTBICHHS TPAHC-
IUIAHTALMKU: JOCTYIHOCTh peructpauuu noHopos (CLIA, Kopes),
obmen nHpopmMarmei o nqoHopax u peuunuentax (CIIA), kyib-
Typa JOHOpcTBa opraHoB (VcmaHus), ocylecTBICHUE MpoIara-
JIICTCKOW M PEKJIAMHOM JIESITENIBHOCTH O JJOHOPCTBE OPTaHoB, ype-
I'yJIMPOBAHHON Ha 3aKOHOJATEIbHOM ypoBHe (Vcranus), HOCTOsH-
HOE TIOBBIILICHNE KBATU(PUKAIINKY MEIUIMHCKUX PAOOTHUKOB, OCY-
IIECTBILIOLIMX TPAHCIUIAHTALMOHHYIO JiedTenbHocTh (Mcnanus),
CYILECTBOBAHUE IIPOrPAMMBbI BEXKIUBOCTH JIOHOPOB U MOAAEPIKKU
ux cemeii (Kopes), Hannuue HOPM B 3aKOHOZATEIBCTBE O 3aILUTE
TpaB JKUBBIX 10HOPOB (Vcnanus, Kopes).
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SUMMARY

SPECIFIC FEATURES OF LEGAL REGULATIONS
OF ORGAN TRANSPLANTATION IN THE MOST DE-
VELOPED COUNTRIES

'Samsin 1., ’Kunev Yu., >’Timush I., *Shakhman N.,
“Chornyi H., ‘Baranchuk V.

'Khmelnytsky University of Management and Law named after
Leonid Yuzkov; *National Aviation University, Kyiv, *Kherson
State University, *Yaroslav Mudryi National Law University,
Kharkiv, Ukraine

The purpose of the article is to study the positive experience
of the most developed countries in the field of transplantation
and implementation of activities related to transplantation in or-
der to determine possible ways to improve legal regulation in
this area in Ukraine.

It has been concluded that the formation and implementation
of the state policy in the researched area is influenced by the
model of consent for organs, tissue and cells transplantation intro-
duced in the state, for example, the model of presumed consent
(Spain), the model of donation or deed of gift (USA, Korea). It has
been indicated that an effective infrastructure in the field of trans-
plantation was formed in foreign countries; state authorities were
created to coordinate the activities and manage the distribution, ex-
pansion and transplantation of “imported” organs.

It has been offered to introduce such a positive experience of
implementing transplantation into other countries of the world
as: the availability of donors registration (USA, Korea), the ex-
change of information about donors and recipients (USA), the
culture of organs donation (Spain), the implementation of pro-
paganda and advertising activities on organs donation regulated
at the legislative level (Spain), continuous professional devel-
opment of medical employees involved in transplantation ac-
tivities (Spain), the courtesy program for donors and support for
their families (Korea), legislative norms on the protection of the
rights of living donors (Spain, Korea).

Keywords: legal regulation, transplantation, a donor, a recipi-
ent, medical care with the use of transplantation, international
experience.

PE3IOME

OCOBEHHOCTH MPABOBOI'O PEI'YJIMPOBAHUSA
TPAHCIINTAHTALIUU OPTAHOB B PA3BBUTBIX CTPA-
HAX

!Camcun UJL, ’Kynes 10./1., *“Tumym U.C., *Illaxmaun H.B.,
‘Yépupiii I A., ‘bapanuyk B.B.

I Xmenvnuykuii ynusepcumem ynpaeienus u npasa um. Jleonu-
0a I03vrosa; Hayuonanvnolll a8UAUUOHHBLL YHUSEPCUMEN,
Kues, 3Xepconckuii 2ocyoapemeennuiil ynusepcumem, *Hayuo-
HanbHblll lopuduyeckull yHugepcumem um. HApociaea Myopoeo,
Xapvkos, Yrpauna

Lenpro mccnenoBaHus SBIACTCS N3YYEHHE MOTOKHUTEIBHOTO
OIBITa BEIYIIUX 3apyOeKHBIX CTpaH B OONACTH MPUMEHEHHS
TPAHCIUIAHTAIIMU U OCYIIECTBICHHS JIEATeIbHOCTH, CBSI3aHHOI
C TpaHCITAaHTAIWeH, AT ONpPEeNeNIeHUs] BO3MOXKHBIX CIIOCOO0B
YIydIISHHUS IPABOBOTO PETYIUPOBAHUS B 3TOII cdepe.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

CrenaH BBIBOJ, 4TO Ha (JOPMUPOBAHHE U peaTM3ALMIO TO-
CyIapCTBEHHOM MOJIMTUKH B HCCIEAyeMOil chepe BIMseT BBe-
JICHHas! B TOCYIAapCTBE MOAENb COIIACUS Ha TPAHCIUIAHTALIUIO
OpraHoOB, TKaHEH U KJIETOK, HapUMep MOJIEJIb IpeIoiaraeMo-
ro coracus (Mcnanus), Moaenb JapeHus Win M0XKepTBOBAHUS
(CILA, Kopest). Yka3zaHo, 4T0 B 3apyOeKHBIX CTpaHax cHOpMH-
poBaHa 3¢ deKTuBHAsT HHPPACTPYKTYpa B chepe TPAHCILIAHTAIINH,
CO3/1aHbI OPraHbl TOCYapCTBEHHOM BIIACTH, OCYIIECTBIIOINE KO-
OPIMHALIMIO JIEATEIbHOCTH U YIPaBJICHUE paclpelieleHueM, pac-
MPOCTPAHEHUEM U TPAHCIUIAHTALIMEH TOHOPCKUX OPTaHOB.

[IpeanoxxeHo B Apyrux CTpaHax MUpa BHEAPUTH TOT HO3U-
TUBHBII OIBIT OCYLIECTBICHUS TPAHCIUIAHTALMH: IOCTYITHOCTh
peructpanuu qonopos (CIIIA, Kopes), oomen undopmanueii o
noHopax u peuunuenTax (CILIA), kynpTypa JOHOPCTBA OPraHOB
(Mcnanus), ocyiiecTBICHUE MIPONAraHIMCTCKON U peKIaMHOM
JIESITENIBHOCTH O JIOHOPCTBE OPraHOB, YPEryIUPOBAaHHON Ha 3a-
KoHonarenbHoM ypoBHe (Mcrmanus), MOCTOSHHOE IMOBBILICHHUE
KBaJIM(UKALUH MEAULMHCKUX PAOOTHHUKOB, OCYIIECTBISIOMINX
TpaHCIUIAaHTALIMOHHYIO JesTenbHocTh (Mcnanus), cyiecTBoBa-
HHE [IPOrpaMMBbl BEKJIMBOCTHU JIOHOPOB U MOJAEPIKKU UX CeMeil
(Kopest), HaJimure HOPM B 3aKOHOJATEILCTBE O 3allUTE IPaB
*uBbIX 10HOpoB (Mcnanus, Kopes).

“gboydy

mGaobmms HASbL3sbBo3z00l  Lods@mengddogo @g-

39300l mogoligdy®gdgdo dbmgmonl §sdygsb Jg99-
69ddo

'0.bodb0bo, 20.396930, 20.8039T0, 36.95bdsbo, *a.hom@bo,
43.85006B9 30

bdgambogol @gmboe 0gbimgol Lob. ds@mgols ©s
Lods@mmols 9b0ggdlodgdo; 290mgbyamo  LosgsosiEom
960390 L0 9B 0; ‘bydlmboli LabyadFogm 9boggdlody-
B foo@mbansg Igo®mols Lsb. gMmgbygmo og@ooygeo
960390090, bo®gmgo, g3Go0bs

3320930L  30bobl FodmImawagbos Lobmgotgs@mgmols
§odygobo J3996900L godmawomgdol dgb{ogms G@obl-
3amobBoool godmygbgool Lggmmbs ©s B®Msbldansb-
B>305bmsb s 3530 gd g LsJdosbmdsTo,@oi Logyd-
geo© gbps ogoml  Lads®mengddogo Mgy si3ool
3599xmdglgosl o3 bgg®hmdo.

53BMM9d0  ©osliygghosb, MM o3 LygdmTo Lsbgen-
aFogm 3naoBogzol gm@domgdsls s Mgomobgosby
3099090l Lobgandfogm@o  ©spagbogo  ®msbbdmdols
dopgeo  m@asbmgools, Jimgoamgdols ©s PxMggool
BOSbL3@bHo(305bg, Jogomoms, bagsMoygom mobbdm-
b0l Imegano (gl3sbgmo),hydgools s dgdmFodmygamdols
dogeo (39, 3m@gs). bahggbgdos, mmd Lobmgomas®y-
0ol J399690do Hodmyogodgdygmos G@sbl3msb@seicools
bg9Omb 989]B 900 068OSLEAGYJAYGS, gJdbognos Lo-
bgad{ogm Js@mgol meyebmgdo, @mdgmgdoi sbmdz0g-
9396 Loddosbmdols 3mm@wobszosl s ©mbm@ygano
m@2bmgdols aobsfoamgdols, yogdgmgdols ©s G®SbL-
3ansbBoiools do@mmgsb.

doFmEgdgmos B@sbldmsb@oiools gobbm@Eogmgdols
V9900900 ©ogdomo  aodmLomgds: Embm®gdol @g-
30LA®s300l bgadobs{grmdmods (599, 3n®gs), 0bgm@-
o300l dodmigans mbm@gdols ©s Mg303096@ 9000
Ygbobgd (699), m@asbmms mbm®mdol g y@ @S
(9L356gm0), 3OM3sgobmo  ©s  Lomggamsdm s Jdo-



GEORGIAN MEDICAL NEWS
No 2 (323) 2022

o5bmdol  gobbm@Eogmgds  m@bmms  BA@sbL3asb@s-
300l Jglobgd, Lodo@magd@ogoe ©s@gygeodgdoeo,
OObL3@obHo00l  2obdobm@ogamgdgeo  dgwoiobols
399539000 ggo@og035300L Igdogo sdoagds (glids-

6900), ©MbmA ol mogobosbmdols ©s domo myxsbgdols
IbodEadkgmol 3Omy@msdol s@OLgdmds (3mMgs), 3m@Ebo-
0 EMbmMgdol B gdgdol wsEgol Logsbmbdwgdenm
beo®dgdol s@Lgdmds (gldsbgmo, 3m@gs).

MEXAYHAPOIHO-ITPABOBBIE, PETUOHAJIBHBIE 1 OTPACJIEBBIE MEJUILIUHCKHUE
CTAHJAPTBI B COEPE 3IPABOOXPAHEHUA: OIIBIT YKPAUHBI

"Myasip I.B., "’Kypageus S1.B., 2My3bika A.A., *Uepnsik E.JO., ‘Kaunnckas M.A., SOpioBckas N.T.

! Akademus mpyoa, coyuanvnvix omuowenutl u mypusma, Kues; “I'ocydapcmeennviii Hayuno-ucciedosamenscerkuil uncmuntym MBI
Vrpaunwi, Kues, > Xuenvnuyxuil ynueepcumem ynpasienus u npasa umenu Jleonuoa FO3vkoea; *Xapokosckuil HAyuoHa bHbill yHU-
sepcumem gnympennux 0ei, > Omrpoimblil MeXCOYHAPOOHDLIL YHUGEpCumem paseumusi yeiosexa « Vkpaunay, Kues, Ykpauna

B ycnoBusx pedopmupoBanust cepbl 31paBOOXpPAHEHUS
nepen YKpauHOW CTOMT HEOTIOKHAs 337a4ya yCOBEPILIEHCTBO-
BaTh HOPMATHUBHO-NIPABOBYIO 0a3y B cdepe 31paBOOXpaHEHHUS,
MIPUBECTH €€ B COOTBETCTBUE C TPEOOBAHHAMH MEXIYHapO.-
HO-TIPAaBOBBIX aKTOB, B YACTHOCTU MEKAYyHApOAHO-TIPAaBOBBIMH
CcTaHIapTaMu B cdepe 31paBooXpaHeHus. MexTyHapoTHbIi
CTaHAAPT BBHIPAXKAETCS B MEXKAYHAPOAHO-TIPABOBBIX HOPMaX,
KOTOPBIE PAa3BUBAIOT M KOHKPETHU3HPYIOT MPUHLHUIBI YBayKEHHS
rpakJIaHWHA HE TOJILKO B chepe 37paBOOXPaHEHHs], HO U APYTHX
chepax KU3HEIEATSTbHOCTH.

B poIHOUHOI KOHOMMKE CTaHAAPTHU3alMs BBIMOTHIET TPU
(GYHKIHMH: SKOHOMHYECKYI0 — ONTHMH3ALUSA PAacXonoB Gu-
HAHCOBBIX PECYPCOB TOCYAapCTBa Ha 3[paBOOXpAHEHHE Ha-
cesleHHs U cofeicTBre UX 3()GEKTUBHOMY HMCIOJIB30BAHUIO;
colManbHYI0 — BKIIOUEHHE B CTaHAApT MOKa3aTelned Kaue-
cTBa 00BEKTa CTAHIAPTU3ALMHU, CIIOCOOCTBYIOUINX YIIydIle-
HHUIO KaueCcTBa MEAMIMHCKON U (apMaIreBTHUYECKOH TOMOIIN
C y4eTOM COBPEMEHHOTO YPOBHS Pa3BUTUS HAayKH; KOMMY-
HUKaTHBHYIO — JOCTIDKEHHE B3aUMOIIOHUMAaHMA B 00ILIECTBE
mocpeAcTBOM oOMeHa HH(OpMaIMeld, BBIPaKCHHOH CTaH-
JapTHBIMH TE€PMHHAMH, €IUHBIMH MPaBUIaMHU AEATEIbHOCTH
U €IMHON TPAKTOBKOMN MOHSATHH.

Uro KkacaeTcs 3ApaBOOXPAaHEHHs, TO KPOME OIpPEeNeNICHUs
€aMoro CTaHAapTa, 3aBHCSILIETO OT €T0 HANpaBICHHs, yPOBHA
n obbeMa, OONbIIOe 3HAYEHHE MMEIOT acCTeKThl M MOKa3aTelH
kauectBa. CTaHIapThl B 3/PAaBOOXPAHEHHM OIPENEISIOT KaK
1 4TO HaJ0 AMArHOCTUPOBATh WM JIEYNTh, KaK OPraHU30BaTh
Mpo(UIaKTHYECKUH OCMOTp, KaKUM JOJDKEH OBITh PE3yIbTar.
ITosToMy BechbMa 3HaYMMO Ha JOKTPHHAIBHOM YPOBHE IIPO-
AHAJIM3UPOBATH UMEIOIIMECS MEIUIIMHCKHE CTaHAaPThI B chepe
37]paBOOXPAHEHMUs], KOTOPBIE BBICTYNAIOT CPEACTBOM ObOecreue-
HUS pealli3alliy IpaBa Ha OXPaHy 30POBbS.

Lenp uccnenoBanus — onpenenuTb 0COOEHHOCTH, MPOOIeM-
HbIE BOIIPOCHI, BOSHUKAIOLINE BO BPEMsI CTaHAAPTU3ALMH B Ce-
pe 3ApaBOOXPAHEHUS M 3HAYEHHE HTOTO Mpoliecca Al OXPaHbI
37I0pOBbS HACENEHHsT YKPAUHBI.

© GMN

OcHOBHas 3a7aua — OXapaKTePU30BaTh CTaHIAPTH3ALHUIO B
cdepe 31paBOOXPAHEHHsI KaK CPEICTBO OOECTEUeHUs peann3a-
I[UH TIpaBa Ha OXPaHy 3/0pPOBbs B YKpaHHE.

Marepuan u MeToAbl. Marepuaiom /j1sl BbISIBICHUS CyLTHOCTH
CTaHJAPTH3ALMK B cepe 3IPpaBOOXPaHEHHs ABISIOTCSA 3aKOHO/IA-
tenscTB0 EC, Vipaunsl, undopmarms BO3, cpencts maccoBoit
uHpopMmarmy, cyneOHas npaxTiuka EBponelickoro cyna no npaBam
YeNloBeKa, MOIUTHKO-NPABOBasl ITyONUIMCTHKA, AHAIUTHYECKUE
Marepuaibl, CIIPaBOUHbIE H3IAHUS U HHTEPHET-PECYPCHI.

MeTon0JI0r14ecKoii OCHOBOM HCCIIEI0BaHHUs SBISAETCSA CO-
BOKYITHOCTb OOIIEHAYYHBIX M CHEIHaTbHO-IIPABOBBIX METOIO0B
HayYHOTO ITO3HAHMUS, UCTIOIb30BaHHE KOTOPBIX 00YCIOBIEHO Iie-
110, 33/1a9aMH U 0COOEHHOCTSIMU NPEAMETA HAyYHOTO MOHCKA.
Tak, COMOIIOTMYECKUI U CTAaTUCTUYECKUH METOIBI UCIIOJIb30-
BaHbI AJ1s1 0000IIEeHNsT SMIIUPUYECKUX JaHHBIX CcTaThbU. biaro-
Japst JIOTHKO-CEMAaHTUUECKOMY METOY ONpeaeTIeHbl OCHOBHbBIE
KaTeropuy, CBA3aHHbIE CO CTaHAApTU3alLMell B cdepe 371paBo-
oXpaHeHHus. MeTopl aHaluM3a M CHUHTE3a HCMOIb30BaHBI MPU
OTIPEe/IeNICHUH MOHSTHS U CYIIECTBYIOMUX BHJOB MEAUIIMHCKIX
ctanaapToB. C MOMOIIBIO CPAaBHUTETBHO-TIPABOBOTO METOA H3-
yU€H 3apyOeKHBIH OIBIT MPABOBOTO OOECTIEYEHNsI CTaHJAPTOB B
ctepe 31paBOOXpaHEHHUS.

Pesyabrarel m o0cy:xkaenue. Ha ceromusmHuii OeHb B
YkpanHe OCHOBHOI Mpo0neMoli peasn3aluy IpaBa Ha OXpaHy
370pOBbsl HA HOPMATHBHO-NIPAaBOBOM YPOBHE SIBIAETCS HECO-
OTBETCTBUE KOHCTUTYLIMOHHOTO IIpaBa Ha 3IpaBOOXpaHEHHE
U MEIMIMHCKYIO TIOMOIIb OCHOBHBIM MEXIYHAapOJHO-TIPABO-
BBIM CTaHIApTaM, MOCKONBKY B MEXIYHApPOJHBIX JOrOBOPAX,
YYaCTHUKOM KOTODBIX SIBIISIETCS YKpauHa, 3TO MPaBO paccMa-
TPHUBAETCA TOpaszo MKpPEe U BKIIOYAeT B ceds coluanbHoe Oma-
TOIOJTy4Hre denoBeka. IIpy 3ToM UMEHHO IPHHIIUIIBI TPABOBOTO
obecriedeHNs pealu3aliy MpaBa Ha OXpaHy 3J0POBbs CO3AAIOT
YCIIOBHS M ONPEAEISIOT CTaHAAPTHI AT Pealu3aliy IpaBa Ha
OXpPaHy 3/10POBbS.

[To mHeHuI0 pa3paboTynkoB mpoekra 3akoHa YkpauHbsl «O0
YUPEKAECHUAX 3PABOOXPAHEHUS M METULUHCKOM OOCTyKHBa-
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HUW», CTaHAAPTU3ALUsI MEAULIUHCKON TOMOLIHM — 3TO AeATellb-
HOCTb, HalpaBJICHHAs HA JOCTHXKCHUE ONTHMAJIbHOW CTENEHH
YIOPAAOUCHNUS MEIULIMHCKOW IOMOILM IyTeM pa3paboTKu U
YCTaHOBJIGHHsI TPEeOOBaHMH, HOPM, IMPAaBUJ, XapaKTEPUCTHK,
yCIOBUIl MPOLYKLUH, TEXHOJOTHH, paloT, yciyr, NpUMeEHse-
MbIX B cdepe 3npaBooxpaHenust [20]. OCHOBHBIMU 0OBEKTaMH
CTaH/JapTH3AlMU B 3PaBOOXPAHCHHUHM SIBIISIIOTCS TIpaBa U 00s-
3aHHOCTH HACEJICHUS M MEAULMHCKUX paOOTHHUKOB, MEAUIMH-
ckass MH(OpPMALHUs M OTYCTHOCTh, YIpaBICHHE M OpraHu3a-
sl 3{PaBOOXPAHEHUs, KaJpbl, 00Opa3oBaHUE, JICKaPCTBEHHBIC
cpeAcTBa, MEAMIMHCKUE yciayru. llpusHakamu cTaHIapToB B
cthepe 3apaBOOXPAHCHUS SABJISIOTCS: 000CHOBAHHOCTh C Hayd-
HOM, MPAKTUYECKON U TEXHUYECKOW TOUKU 3pEHHUS; PeabHOCTh
CTaHIapTa, Koraa 00beM METUIIMHCKOW TOMOINH, TPEeOOBaHMUS
K Ka4eCTBY MEIUIMHCKOTO OOCITY)KHBaHHMS, COAEpIKAIIUecs B
CTaHJApTax U IPEIOCTABIAEMbIC KAXKIOMY MAIUEHTY, OIpeae-
JISIFOTCSI C YYETOM peaibHbIX (PUHAHCOBBIX, KaJPOBBIX, MaTEePH-
aJbHO-TEXHUYECKHUX, 00pa30BaTeNIbHbIX YCIOBHH B 31paBOOX-
paHEHUM; HA/Ie)KHOCTh, T.€. COOTBETCTBUE NPUHLUIIAM HAay4HO
000CHOBAHHOM MEIUIIMHCKOM NPAaKTUKU; HAJIUYUE CIUHCTBA
MHEHHH BBICOKOKBAIH(HUIMPOBAHHBIX Bpayell OTHOCHUTEIBHO
OIpeleNICHUs] CTAHAAPTOB; YEeTKasl OIPEAEICHHOCTb, T.€. CTaH-
JIapT JOJDKCH OBITh OTMHCAH C MOMOIIBIO TOYHBIX (HOPMATBHBIX
OIpeJeNICHUH, paclucal KTO KOHKPETHO U KaKylO 4acTb CTaH-
napra o0ecrne4ynBaeT; JeHCTBEHHOCTb, YTO O3Ha4yaeT HEoOXO-
JIUMOCTb IPOBEAEHUSI IIEPUOINUECKOTO aHAIN3a U [IepecMoTpa
paHee YCTAHOBJICHHBIX CTaHIAPTOB M pa3pabOTKy MexaHH3Ma
oOecredeHust Wi CTUMY/IMPOBAHUS BBIIIOJIHEHUS YCTAHOBIICH-
HBIX cTanaapTos [13].

Mex1yHapoaHbIi CTaHIapT B cepe 3ApaBOOXPAHCHUS UMEET
MHOT'0ACIIEKTHBIN XapaKTep U PeriaMeHTUPYETCsl OHOBPEMEH-
HO C PeryJIMpOBaHUEM OTHOLICHHI B cepe OXpaHbl OKPYKaro-
HIel MPUPOIHON Cpe/ibl, KOHTPOJIS 32 CAHUTAPHO-IIUICMUYEC-
CKOH CHUTyallMel, KauecTBa BBIITyCKAeMOIl MPOLYKIUU U JPYTHX
(aKTOpOB, BIUSIOIMINX Ha (PU3MOJOTMYCCKOC U TCHUXOJIOTHYC-
CKOE€ Ka4yecTBO XKM3HHU yenoBeka. K MexmyHapoaHO-IIPaBOBBIM
cTanzapTam B cdepe 34paBOOXpaHEHHs] OTHOCSTCS MEXKIyHa-
POZAHBIE aKThI U JOKYMEHTHI, OTBEYAIOIINE CIICAYIOIIUM IIPH3HA-
KaM: KacaroTcsl [IpaB 4YeJoBeKa B cepe 3paBOOXPAHEHUS U BO-
IPOCOB, CBA3aHHBIX C OOLIECTBEHHBIM 3I0POBBEM; 3aKPEIIICHBI
B MEXIYHAPOJHBIX YHUBEPCAIbHBIX JOKYMEHTaX; (UKCHPYIOT
MHMHHMaJIbHbIE CTAHAAPTHI — COJCPIKAHUE MM 00bEM IIpaB ue-
JIOBEKa U ITO3UTHBHBIE 00s13aTeNbcTBA rocynapcts. [Ipumepamu
TaKUX CTaHAAPTOB B cepe 31paBOOXPAHECHHS SIBISIIOTCS:

1. KoHBeHUHMs1 0 3amuTe NpaB U JOCTOMHCTBA YeJIOBEKA B
CBSI3U C NPUMCHEHHMEM JOCTIDKCHUH OMOJOTMH U MEIULIMHBL:
KouBenmus o npapax uesioBeka u ounomenuiune (nanee — Kon-
BeHIMs) [9], B KOTOPOIi MHTEPEChl U OJIaro OTACIBHOIO YesiOBe-
Ka IIOCTaBJICHbI BBIIIE HHTEPECOB OOIECTBA WK HAyKH (CT. 2).
[Tonoxxenuss KoHBeHIIMU rapaHTUPYIOT KaXIOMY I'pakKIAaHUHY
PaBHBIHM 1OCTYIl K MEAUIMHCKON IIOMOIIH, IPeJOCTaBIsAEMON B
COOTBETCTBUHU C MPOPECCHOHATBHBIMU TPEOOBAHUSIMHU M CTaH-
napramu [3]. OrmeruM, uyto KOHBEHIUS XOTs U MOJMUCAHA, HO
He patuduupoBaHa YKpauHOIi.

2. JlrobnuHCKast xapTus pehOpPMUPOBAHUS 3APABOOXPAHE-
uus [11]. E€ nensp — copmynnpoBaTh KOMIUIEKC MPUHIIUIIOB,
ABJISIIOLMXCA HEOTHEMJICMbIM 3JIEMEHTOM HBIHELIHUX CHUCTEM
37IpaBOOXPAHEHHUST WIIH JKE CIIOCOOHBIX YIYUIIHTh MEMIIHHCKOES
oOcirykuBanue B rocynapctBax EBpomnelickoro peruona. B Heit
OTMEUAETCs], YTO YIy4ILICHUE 30POBbs M KauecTBa XKU3HU Ha-
CeJICHUSI SIBJIAIOTCS 3HAUMMOM 3aa4eli 31(paBOOXpaHEeHHUS.

3. JluccaboHckas jaeknapauusi mo npasaM mnanuenrta [10],
npusstas B 1981 . B coorBercTBUM ¢ HEW KaKABIH MAIMEHT
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(Kpome mpouero) MMeeT MpaBo MOJy4yarh [OMOIIb OT Bpaya,
CBOOOZIHOTO OT KAaKMX-JIMOO BHELIHUX BO3JCHCTBUI IIPU HPH-
HATHH CBOMX KIIMHHUYCCKHX HJIM 3TUYCCKHUX peLLleHI/II\/'I U npaBo
Ha MNPUHATUE WJIK OTKJIIOHCHHEC ﬂyXOBHOﬁ, nJIn HpaBCTBeHHOﬁ
HOJUIEPXKKU. B pexmapanny oTpaXkeH TakKe MPUHIMIT yBajke-
HUS1 aBTOHOMMH JINYHOCTH. Tak, coriacHo 1. a) pazaena 10, npu
OKa3aHHWM MEJHMIMHCKOW IIOMOIIM CJIEAYeT yBaXkaThb UeNOBe-
YeCKOoe JOCTOMHCTBO U IPABO MMAIL[MEHTOB Ha HENPUKOCHOBEH-
HOCTh YaCTHOM JKU3HHU, a TAKIKEC UX KYJIBTYPHbIC U MOPAJIbHBIC
uennocru [10].

4. MexnyHapoIHble MEIMKO-CaHUTapHble npasuia [12].

PaccMOTpUM OCHOBHBIE CYIIECTBYIOIIHME MEXIyHapOIHbIC
CTaHIapThl B chepe 3ApaBoOXPaHEHHSI.

IIpaso na HenpukocHO6eHHOCMb YACHOU JHCUSHU U KOHDU-
OeHYUanrbHOCMb 3aKPEIUICHO B TAaKUX MEXAYHApOIHBIX CTaH-
Japrax B cepe 37paBOOXPaHEeHUs], KaK:

1. BeceobOmias aexnapanyst o OHOITHKE U IIpaBax 4esioBeKa - B
CT. 9 yKa3aHO, YTO HENPUKOCHOBEHHOCTh YaCTHO )KU3HU U KOH-
(UICHIMANBEHOCTD JINYHON MH(pOpPMAHUU TPeOyIOT YBa)KCHHs
[4]. Hexnapaius yHHKaIbHA TEM, YTO pErJIAaMEHTHPYET BCE CTO-
POHBI Me}ll/lL[I/IHCKoﬁ JACATCIIbBHOCTU U HAYYHBIX MCCHe):[OBaHHﬁ,
Kacarolyecs 4ejaoBeKa.

2. JluccaOGoHnckas pexnapamus [10] - B cT. 8 yka3aHo, 4TO
a) uHpOpMAaLHs, KAcaIoNasCcsi COCTOSIHUS 3[I0pPOBbSI MAlUeHTa,
MCIHUIIMHCKUX COCTOﬂHHﬁ, Jyar"osa, nmporaosa Wi JCYCHUA U
Ipyrasi audHas WH(GOpMAanus I0/DKHA ObITh KOH(GHICHIINAb-
HOIl nake mociie cmeptH; 0) KoHduaeHIMa bHas HHPOPMALHS
MOKET pa3mallaThcsl TOJIBKO B CIIydae, €CiM MalUeHT Mpeno-
CTaBUT HENOCPEACTBCHHOE COIVIACHE WJIM TaKoe pasIvialleHue
OpsIMO MPEyCMOTPEHO 3aKoHOM. MHdopmarino MoryT cood-
arh APYTUM JIMLAM, OKa3bIBAIOIIUM MEAUIUHCKYIO ITOMOILb,
HCKIIFOUUTEIIbHO IIPU HeO6XOJlI/IMOCTH, CCJIM MAIMEHT SIBHO HEC
JlaJl IPSIMOTO COIVIACHsl Ha PACKPBITUE CBEACHMIA; B) BCE UICH-
Tl/l(i)l/IKaLll/IOHHbIe CBCACHUA O INMALUECHTE NOJDKHBI XPAHUTBCA.
3amuTa JaHHbBIX OCYIIECTBISETCS B COOTBETCTBHHU C TIOPSIIKOM
UX XpaHCHHUS.

3. KonBeH1us 0 3a11UTe npaB v JOCTOMHCTBA YEJIOBEKA B CBSI-
31 C IPUMEHEHUEM JOCTHKECHUI OMOJIOTMH U MEAULIMHEI [9] - B
cT. 10 yka3aHo, 4TO y Ka)XJJ0ro rpakJJaHuHa €CTh IIPaBO Ha yBa-
JKCHUE YaCTHOM JKU3HH, OCHOBBIBAsICh HAa MH(POPMAIIMHU O ero/ee
COCTOSIHUH 3710pOBbS U B PETMOHAJIBHOM CTaHaapTe — EBponeii-
CKOH XapTHHM IpaB MaiueHTa [6] (B c¢T. 6 yka3aHo, YTO KaXKIbli
MMeeT MpaBo Ha KOHQUICHIMAIBHOCTD JIMYHOI nHpopMaimy,
BKJIrO4as PIH(bOpMaLlI/I}O O CBOEM COCTOSIHUM 340POBbs U NPEI-
moJrara€MbIX JUArHOCTUYCCKUX J'IH6O TEPANCBTUYCCKUX IPOLEC-
Jypax, B YaCTHOCTH 3aLIUTy ero/ee MpuBaTHOCTH BO BPEMsI IIPO-
BCACHUA NUArHOCTUYCCKUX OCMOTPOB, l'lOCeLIleHPIﬁ MCIHIINH-
CKHX Cl'leL[I/IaJ'II/ICTOB). ‘Vka3zaHHbIE JOKYMEHTBI YCTaHaBJIMBAIOT
CTaHAApThl JUIL HAMOHAJIBHOI'O IIPABOBOI'O PEryJIMPOBAHUIL.
Opnako mpoOiieMa HEHAJUIeKAILEro PeajbHOro MPaKTHYECKO-
ro obecriedeHus MpaB MALUCHTOB OOYCIIOBJIEHA OTCYTCTBHEM
OOIIECTBEHHOTO MOHMMAHUsI LIEHHOCTH HHpopMaiuu B chepe
3ApaBOOXPAaHCHNA U HE3aBHUCUMOCTBIO HAallMUOHAJIBHBIX IIPaBO-
BBIX TIOJIMTUK OTHOCHUTEJIBHO YCTKOI'0 PEryjnpOBaHUs KOH(bH—
JeHIMANbHOCTH MHpOpManuu B chepe 3ApaBOOXpaHEHMST Ha
3aKoHOJaTeNbHOM ypoBHe [1]. Ha ceroguamuuii aeHs npuxo-
JIUTCSI KOHCTATUPOBATh, YTO OT/EIIbHBIC TIpaBa B cepe 31paBo-
OXpaHCHUA ABJIAIOTCA ACKJIapaTUBHBIMU, UMCKOT BHYTPCHHHUE
HPOTHBOPEYHs, HECOBEPILCHHBI MEXaHW3M pealu3aluu, a
IIOTOMY HE B IIOJIHOI Mepe COOTBETCTBYIOT €BPOIICHCKUM CTaH-
JlapTaM, YTO MPUBOJIUT K BOSHUKHOBEHUIO OCHOBAHMMN ISl 00-
JKaJIOBaHHs PELICHUH HAllMOHAJIBHBIX CyIeOHBIX MHCTAHLHUH B
EBporneiickoM cyne no mpasam uesioeka [33]. Tak, B peuieHun
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atoro cyzaa no aeny «Cunoposa npotu Poccumny ykazaHo, 4ro
«3aIIUTa NePCOHATBHBIX JaHHBIX, BKJIIOYas MEIUINHCKYIO MH-
(dopmanuio, nmeet GyHIaMEHTaIbHOE 3HAUYCHUE JUTS OCYIIECT-
BJICHUS YEJIOBEKOM IpaBa Ha yBaKEHHUE €ro YaCTHOH M ceMeii-
HOH KU3HU, FapaHTUPOBAHHOIO B CT. 8 KoHBeHIMU. YBaxeHue
KOH(HICHIINATIBHOCTH JAHHBIX O 3/10POBBE SIBISETCS IKM3HEHHO
Ba)KHBIM MIPUHIIAIIOM B MPABOBBIX CHCTeMax Bcex JloroBapuBa-
tomuxcst Cropon KonBennuu. PasrianieHne Takux CBeACHHUN
MOKET peIlaIoIUM 00pa3oM IOBIUATH HA YaCTHYIO U CeMeid-
HYIO H3Hb YEJIOBEKa, a TAKXKE Ha ero COLUAIbHOE IOJIOKECHUE
U IPO(eCCHOHANBHYIO JIeSITeIbHOCTD, II0pPOoYa ero U ImojBepras
pucky octpakusma (cM. «3. mpotuB OurisHANNY, 25 denpas
1997, § 95-96) [31].

Ha nytu npubmmwkenus x crangapram EC no 3ammure nep-
COHAJIbHBIX JaHHBIX YkpauHa patuduipposaia KoHBeHIHO 0
3alUTe JUIl B CBSI3U C aBTOMATH3MPOBAHHOW 00pabOTKOM mep-
COHAJILHBIX JIaHHBIX U J{OTIOJHUTENBHBIN MPOTOKON K HeH [8],
a TaKxke npuHsuia 3akoH Ykpausbsl «O 3aluTe MepcoHaIbHbBIX
JaHHBIX» [29], comtacHO CT. 23 KOTOPOro HMOJIHOMOYHMS IO CO-
OJIIONICHUIO 3aKOHOJATEeNbCTBA O 3allIUTE NEPCOHAIBHBIX (B
YaCTHOCTH MEIMLMHCKUX) JaHHBIX BO3JIOXKEHBI Ha YIIOIHOMO-
yeHHOro BepxoBHo# Pansl Ykpaussl 1o mpaBaM 4ejioBEKa U
cynpl. OHAKO yYHMThIBas HECOBEPILECHCTBO YKPAMHCKOIO 3aKO-
HOJIaTeIIbCTBA, PETYIUPYIOIIETo cepy 31paBOOXPAHECHHS, B TOM
YHCIIE BOMPOC COXPAaHEHUS] MEAMUIMHCKON TaWHBI, HE Ka)KbIl
Bpay 3HAeT, KaKKMe UMEHHO CBEJCHHS SIBISIOTCS 00BEKTOM Ta-
KOi1 TaifHbI, HE TOBOPS yykKe 00 OCBEIOMIIEHHOCTH B IIPOLIEAYPE U
0COOCHHOCTSIX COOJIIOACHHMST TAlHBI U NPEAOCTaBICHUH HH(OP-
MalllH, COCTaBIIAIOIICH MEINIIMHCKYIO TalHy [35].

Ilpaso na xeanuduyuposaniyio MEOUYUHCKYIO NOMOUb TaK-
)K€ HPEeIyCMOTPEHO B MEXAYyHApOAHBIX CTaHIApTax B cdepe
3npaBooxpanenus [6,9,10] u peramentupoBaHo B 4. 1 ct. 6
OCHOB 3aKOHOJIATENILCTBA YKPaWHbI O 37paBooxpaHeHuu [14].
MpuHucTepcTBO OXpaHbl 310poBbs Ykpaussl (MO3 Ykpaus)
yrBepamiio CIpaBOYHHMK KBAIU(QHUKAIMOHHBIX XapaKTePHCTHK
npodeccuii pabdorHukoB. Beimyck 78. “3mpaBooxpanenue”
(CnpaBouHnuK) [5], re onpeaesnia OCHOBHBIC 33J1a4l U KBaJIH-
(uKannoHHbIC TPEOOBAHUS K MEAMIIMHCKUM paboTHUKAM. Taxk,
cornacHo CrpaBOYHUKY Bpay-IieAuarp, Cpeau Ipoyero, J0JKEeH
MPUMCHSATh COBPEMCHHBIC METOMABI MPOQHIAKTUKH, THATHO-
CTHKH, JICUCHHUS], PEaOUINTALMY U AUCIIAHCEPU3aLUU OOIBHBIX
JeTell 1 oApOCTKOB. J{0MKeH 3HATh KIMHUKY, METOABI podu-
JIAKTUKH, TMaTHOCTHKHU U JICUYCHHUS] OCHOBHBIX COMAaTHYECKHUX H
MHQEKIMOHHBIX 3a00JICBaHUM, MATOJOTMYECKUX COCTOSIHUH Y
JieTeil; CyObeKTHBHbIC, OOBEKTHBHBIC U CIICLHAIBHBIE METOJBI
o0cie/IoBaHys JIeTei, TPAKTOBKY JAHHBIX 9THX 0OCIIeIOBaHUIA;
COBPEMEHHYIO KJIaCCU(UKALHUIO IETCKUX 3a00JIeBaHuil; BOIIPO-
Chbl OPraHU3aLUK U 3a/1a4ll TUTHEHUYECKOTro 00y4eHHs U BOCIIH-
Tanus aered. OnHako CripaBOUYHUK HE OXBAaTHIBAET BECh CIIEKTP
npogeccuii, KOTOpbIe CErofHs MOJIB3YIOTCSI CIIPOCOM B cdepe
3IpaBOOXpaHeHus. B yacTHOCTH, peub UIET O KOCMETOIOTuYe-
CKHUX YCIIyTaxX, CBSI3aHHBIX C HA3HAUCHUEM MEJULIMHCKUX Iperna-
paroB u npuMeHeHHeM UHbeKLH. [10100HbIe yCITyTH OCyIIecT-
BIIAIOTCSI IIPU OTCYTCTBMM €IUHBIX IOCYJapCTBEHHBIX 00pa30-
BaTeJIbHBIX CTAHJIAPTOB IOJATOTOBKM KaIpOB Ul 9TOH cdepsl
U 3aKOHOAATEIbHOM 0a3bl, periaMeHTUPYIOILE AeaTebHOCTh
KOCMETOJIOTMYECKUX YUPEXKICHUN B YKpanHe.

Euie onHO 3HAYMMON COCTABISIIONICH MEXAyHApOIHO-TIpa-
BOBBIX CTaH/IAPTOB B cepe 3(paBOOXPAHCHHUS SIBISETCS UHPOp-
muposgannoe coenacue. KpurepusMu npaBoMepHOCTH COINIACHs
WIN OTKa3a MalMeHTa OT MEIUIIMHCKOTO BMEIIATEIbCTBA SIBIIA-
I0TCs1: MH(GOPMUPOBAHHOCTH, JTOOPOBOIBLHOCTh M KOMIETEHT-
HoCTh. Tak, B cT. 5 KOHBEHIMM O 3aliMTe MpaB U JTIOCTOMHCTBA
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YeJIOBeKa B CBSI3M C NPUMEHEHUEM IOCTHXKEHUI OMOJIOTHH U
MequuuHbI [9] ykazaHo, 4To Jr00as MEIUIMHCKAs NpoLexypa
MOJKET HPOBOAUTHCS TOJBKO MOCIIE TOTO, KaK IalMeHT CBOOOI-
HO TpenocTaBuT nHdopmuposanHoe cornacue. B ct. 43 OcHoB
3aKOHOJATENILCTBA YKPAUHBI O 3IPAaBOOXPAaHCHUH YKa3aHO, YTO
«cornacue HHYOPMHUPOBAHHOTO B COOTBETCTBUH CO CTaThei 39
HacTosAuX OCHOB IallUEHTa HEOOXOAMMO AJIsl IPUMEHECHHUS Me-
TOJIOB TMArHOCTHKH, NPOGHUIAKTHKY U JiedeHHsl. OTHOCHTEIILHO
namuenTa 0 14 nger (MaJoJIeTHEero NalMeHTa), a TakKe Maiu-
€HTa, IPU3HAHHOIO B YCTAHOBJICHHOM 3aKOHOM IOPSZKE HEZe-
€CII0COOHBIM, MEIUIMHCKOE BMEIIATEIbCTBO OCYIIECTBISIETCS
C comIacusl MX 3aKOHHBIX npencraButenei» [14]. OrcyTcrBue
TAKOI'0 COIVIACHsI IBJISCTCSA HApPYILIECHUEM MEXIyHApOAHBIX U OT-
pacieBbIX CTaHAAPTOB B OOJIACTH 3APABOOXPAHEHMS, yKa3blBa-
€T Ha HecoOIoieHNe NpaB NalMeHTa BO BpeMs MEAULMHCKOIO
BMEILIATENILCTBA M HEHAUICKAIee HCIOIHEeHHE IMpodeccHo-
HAJIbHBIX 0053aHHOCTECH MEIUIIMHCKUMHU paboTHUKAMU [36].

Wudopmanus, koTopas HOJDKHA ObITh NPEAOCTaBlICHA I1a-
LIMEHTY, COCTOUT M3 MEIUIUHCKOH MHPOPMALMK KaK TaKOBOW
¥ uH(OpMAlNK, KACAIOIEHCs MPEeIOKEHHOTO MEIHUIIMHCKO-
r'0 BMEILIATENbCTBA (HO HE METOAOB JICUEHHUS KOHKPETHOIO 3a-
6oneBanms). [TonyunB Takyro HMHPOpPMAIHIO, MALUEHT JOJDKEH
HOAINCATh JTOKYMEHT, YIOCTOBEPSIOIIUI ero coracue Ha Me-
JIMIUHCKOEe BMemareabcTBo. Hamnpumep, MO3 VYkpaunsl pas-
paboTan u yTBEpAMJI THUIOBYIO (GopMy HHGOPMHUPOBAHHOTO
corviacus MalyeHTa Ha NPOBEACHHE AUArHOCTUKU M JICUCHUS
COIVIACHO KJIMHUYECKOMY IIPOTOKOJY MEIUIMHCKOM MOMOIIH
«COVID-19» [17,25]. B unbIx ciy4asx st 0003Ha4EHHs CO-
D1acus HCIOJIb3YETCs CHELUAJbHO OIpe/esIeHHAs MPHKa30M
MO3 Vkpaunsr popma Ne 003-6/0 «MudopmuposanHoe mo-
OpOBOJILHOE COIVIacHE MalMeHTa Ha IPOBEICHUE IUAarHOCTUKH,
JICYCHMS] U TIPOBEJICHUsI onepalu u obezoonusanusy [7]. Ona
JIOJKHA COZIEPIKAThCsl, B YaCTHOCTH, B MEMLIMHCKON KapTe cTa-
[IMOHAPHOTO OOJBHOIO, a € KOMHS HPEJOCTABISATHCS MALUSHTY
U1 O3HAKOMJICHHUSI.

[epcrieKTUBHBIM HampaBiICHUEM OOECIHEeUEHHsI pealn3alnnuu
IpaBa Ha OXpaHy 3J0POBbS B YaCTU JOCTYyNa K MEIULUHCKUM
yciyraMm sIBJIsieTcsl pa3paboTKa U yTBEPIKACHHE e0UHO20 CIAH-
oapma 07 MEOUYUHCKUX PAOOMHUKO8, NPAKMUKYIOWUX meie-
meduyuny. Peub uaer o0 UCIONIBb30BaHUM TEICKOMMYHHKALIM-
OHHBIX U WH(OPMALMOHHBIX TEXHOJIOTHH JJIs KIMHUYECKHX,
MEIMIMHCKHX YCIyT B Pa3HbIX PErMOHAX CTPAHbI, B TOM YHCIIe
U ylaJeHHbIX, WIX JUIS IIOMOILY BpayaM B CIydae SKCTPEHHOU
CUTYyallMK ObICTPOTO pearupoBaHUs C ONpPeNesICHUEM IIPaBUIIb-
HOro auarxosa [2]. B eBponelickux cTpaHax ycCIEIIHOE pa3BU-
THE TeJIeMeaUIHbI Habmonaercst B Hopseruu, lanun, ['epma-
Huu, Dctonun, Ounmsaanu, Opanun u Urtanuu. B nocnen-
Hee BpeMs pacTeT cipoc Ha TeneMmenuuuny B Kanane, Kurae,
Snonun u CILA [2]. [IpaBoBoe peryaupoBaHue TeIeMeIULIIHbI
B YKpauHe periaMeHTHpoBaHo nprkazom MO3 Ykpauusr «O0
YTBEp)KJICHHH HOPMATHBHBIX JOKYMEHTOB I10 IMPUMEHECHHIO
TeJleMeIMIMHbL B cdepe 3apaBooxpaHeHus» [23], rae oHa
olpe/esieHa KaKk KOMIUIEKC JefiCTBUil, TeXHONOruil 1 Mep, Mpu-
MEHSIEMbIX [IPU OKa3aHUU MEIULIMHCKOM ITOMOILH, C UCIONb30-
BaHUEM CPEJCTB IUCTAHIMOHHOW CBSI3U IMOCPEACTBOM OOMEHa
3JICKTPOHHBIMHU COOOIICHUSIMH.

Kpome MexIyHapoqHO-IIPABOBBIX CTAaHIAPTOB B cdepe
3[[pPaBOOXPAHEHUS, CYLIECTBYIOT PErHOHAIBHBIC U OTPACieBbIC
MEJULMHCKHE cTaHaapThl. Tak, IpUMEpOM PErHOHAIbHOIO Me-
JIMIUHCKOTO CTaHuapra siBisercss EBporieiickas xapTusi mpas
naiueHTa, cojaepxkamas 14 npas. K HuM oTHOCATCS npaBo: Ha
NpOGHUIAKTHYECKUE MEPOIPHUSTHUS; JOCTYIHOCTh; HH(OpMa-
IIMIO; cornacue; CBoOOay BhIOOpa; KOH(HICHINAIBHOCTD; yBa-
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JKEHHE KO BPEMEHH MAlMeHTa; COOJIOICHNE CTaHAapTOB Kaue-
CTBa; 0€30MaCHOCTh; MHHOBAIMIO; U30EraHue, 10 BO3MOXKHOCTH,
cTpajgaHuii 1 60N, UHIMBUIYAIBHBINA [TOAXO0M K JICUCHUIO; T10-
Jlagy >kajio0bl; KoMIIeHcauuto [6].

K coxanenuro, B yKpauHCKOH MeIULIMHE OTMEYAETCsS HECO-
OiroieHre OOJBIIMHCTBA BBIIICYKa3aHHBIX TpaB. B kadectse
IpuMepa MOXKHO IIPUBECTH HapyLIeHUE IpaBa Ha JOCTYIHOCTb
NaJUTMaTHBHOM ITOMOIIM U IpaBa Ha M30€KaHHUE, [0 BO3MOXK-
HOCTH, CTpaJiaHuii U O0JIM, a TaKXKe MpaBa Ha COONIOICHUE
CTaHJapTOB KauyecTBa Takoi rmomoinu. Jloctyn K nmamiMarus-
HOW momouy B YKpauHe CEerofHs UMEIOT Toibko 15% man-
JIMAaTUBHBIX OOJBHBIX. B cTpaHe He XBaTaeT MajuIMaTUBHBIX
OT/CJICHHH, XOCIIUCOB U MPO(ecCHOHATHHOTO0 MEAUIUHCKOTO
nepcoHana [34], MO3 YkpauHsl He yTBEpUJ CTaHIAPThI Ka-
yecTBa [IpelocTaBiIeHus Takoi nomou. K Tomy xe neicTpy-
Io1asi B YKpauHe KecTKas CUCTeMa KOHTPOJSA 3a 000pOTOM
ONMOM/IHBIX aHAJIBIETHKOB JIeJIaeT HEBO3MOXKHBIM obecrede-
HHE HOPMaJIbHOTO, INBUJIM30BAaHHOTO JOCTYIA K aOCOIIOTHO
HEOOXOIUMBIM 00e300IMBAIONINM JIEKapCTBAM JUIsl JIIOJCH,
CTpaJarouMX OT HEBHIHOCUMOMW OouIH.

Ileproii oTpaciieBoii pa3pabOTKOH MEAMIIMHCKUX CTaHAAPTOB
B CHCTEME 3/IpaBOOXPAHEHMS CTpaHbl cTayiu «BpemeHHbIC OT-
pacieBble YHU(DHULIHPOBAHHBIE CTAHAAPTHI MEIUIUHCKUX TEX-
HOJIOTHI INarHOCTUKO-JIeue0HOT0 Mpoliecca CTalOHapHOI T10-
MOILM B3POCIIOMY HACEJICHUIO B JIeYeOHO-IIPOPHUIAKTHISCKIX
YUpeXICHUAX YKpauHbl U BpeMeHHbIX CTaHIapTOB 00BEMOB
JIUATHOCTHUYCCKUX HCCIICAOBAHUMN, JCUCOHBIX MEPONPUATHHA U
KpUTEPHUEB KauecTBa JeueHus aetei» [26]. B nacrosiuee Bpems
rOCyIapCTBEHHbIE COLANIbHbIC CTAaHIAPTHI U FOCYJapCTBEHHbIE
COLIMAJIbHBIC MAPAHTUH PEIIAMEHTUPOBAHBI 3aKOHOM YKPauHbI
«O rocynapCTBEHHBIX COLIMAIBHBIX CTaHIApPTax W rocynap-
CTBEHHBIX COLMAIbHBIX rapantusx» [18]. B ct. 14-1 3akona
VYkpaunbl «OCHOBBI 3aKOHOJATENbCTBA YKPAUHBI O 3JIPaBOOX-
paHeHUM» yKa3aHO, YTO OTPACIEeBBIMU CTaHAApTaMH B cdepe
30paBOOXPAHEHUS SABJIAIOTCS: CTaHAAPT MEIUIIMHCKON MOMOIIH
(MEIMUIMHCKUI CTaHAapT), KIMHUYECKUH MPOTOKOII, Tabesb Ma-
TEpUAJIbHO-TEXHUYECKOH OCHAIICHHS, JIEKapCTBEHHBII (Hopmy-
nsp [14]. B aToii cratbe yka3zaHO, YTO OTPACIEBBIMU CTaHIAP-
TaMH B cepe 34paBOOXpaHEHHUs SBISIOTCS U «JIPYrHe HOPMBI,
IpaBuiia 1 HOPMATHBBI, IIPEyCMOTPEHHbIC 3aKOHAMHU, PETYJIU-
PYIOLIMMH JEATEeIBHOCTD B cepe 3ApaBOOXpaHEHUs» U OTMe-
YEHO, YTO «COOJIIOJCHUE CTAHIAAPTOB MEIULIMHCKOW MOMOIIH
(MEIMIMHCKUX CTAHIAPTOB), KIMHUYECKUX MPOTOKOJIOB, Tabe-
JIel MaTepualbHO-TEXHUYECKOTO OCHALLCHUsI 0053aTeIbHO IS
BCEX YUPEIKICHHUI 3APaBOOXPAHEHNS, A TAKOKE ISl PUBHUCSCKUX
JIUL-NpeIpUHUMATEeNeH, OCYILIECTBISAIOINX X03HCTBEHHYIO
JIeSATEIIBHOCTD 110 MEAMIIMHCKOW TipakTuke [14].

IIpusenem npumep npotokona «OkazaHue MEJULIUHCKON IO-
MOILM JUIsl JIeueHus1 KopoHaBupycHoi 6onesun (COVID-19)»,
yTBepKAeHHbIH npukazom MO3 Vkpaunsr ot 02.04.2020
Ne 762 [25]. TIporokon pa3paboTaH B COOTBETCTBHH C 3aKO-
HOM YkpauHbl «O BHECEHUH M3MEHEHUH B HEKOTOPBIC 3aKOHBI
Ykpausbl 10 00€CIIEUEHHIO JICUCHHs] KOPOHABUPYCHOW O0JIe3HH
(COVID-19)» [16]. B npoTtokone yka3aHO, 4TO Ha MOMEHT €ro
YTBEP)KACHHSI OTCYTCTBYET CHELU(UUECKOE IPOTHBOBUPYCHOE
JeyeHue kopoHaBupycHoil Oone3nu (COVID-19), mporoxon
COZIEPKUT MH(POPMALHMIO O JISKAPCTBEHHBIX CPEACTBAX, 3aperu-
CTPUPOBAHHBIX C JPYTrHMMH [TOKa3aHMSIMU WM HE 3aperHCTpPH-
poBaHHBIX B YkpauHe. BriocieacTBuu MpuHAT OOHOBICHHBIN
IPOTOKOJ, KOTOPBIM PAa3peLICHO JICUCHHE BHE IPOTOKOIA U
IPUMEHEHHE He3aperuCTPUPOBAHHBIX JIGKAPCTBEHHBIX CPEIICTB
[17]. Onnako Bpauy mpuaercs Ha3HauaTh UX Ha CBOM PHUCK, 10-
CKOJIBKY, IIPUMEHSS JIEKAPCTBEHHBIE CPEACTBA, JaKe, KOTOPbIe
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y’Ke pa3pelleHbl, Bpad BCe paBHO pUcKyeT. OHU MOTYT ObITh BHE
MPOTOKOJIA, BHE PErucTpanuy (ecim Ha 3TO Jajl coriacue ma-
LIHEHT), MOCKOJIBKY BO3MOXHa (hU3HOTIOTHYeCKasi 0COOCHHOCTh
Wik crienupuueckas peakuusi opranusma. B urore Bpau Oymet
HECTH PHCK TaKOTO HEraTMBHOTO BIMSHUS M IOPUIANYECKYIO OT-
BETCTBEHHOCTb 3 JICUCHHUE TAI[HEHTA.

[MpumepHbIii Tabesb MaTepUATLHO-TEXHHYECKOTO OCHAIlle-
HUSl YYPESKIACHUN 37paBOOXpAaHEHHS W (U3HUUSCKUX JIHII-
HNpeANpHUHUMATEICH, OKa3bIBAIOUIMX IEPBUYHYIO MEIUIMH-
CKyI0 IOMOLIb, yTBepkaeH mnpukazoM MO3 VYkpaunbl oT
26.01.2018 Ne 148 (B pexn. ot 08.04.2019 Ne 797) [15]. dns
OTACIBHBIX BUAOB M COCTABISIOIINX MEIUIMHCKOW MOMOIIH
YTBEpPIKJICHBI Ta0eId MaTepHalbHO-TEXHHUYECKOro OCHAIlle-
HUSI, B TO BpeMsl KaK JApPYyrHe o cell JeHb He CTaHAapTH3H-
POBaHBI, BBUJly Y€ro KaueCTBO U KOJHUYECTBO HEOOXOIMMOTO
MEIUIMHCKOTO 000pyIOBaHHs CYIIECTBEHHO OTJIHYACTCS B
OTACIBHBIX MEIUIHUHCKUX YUPEIKICHUSX.

BpaueOHblii GpopMynsip OTHOCUTCS K OTpacieBbIM CTaHIap-
Tam B cdepe 3apaBooxpaHeHus. [IpumepoM Takoro craHumap-
Ta sBiseTcs locymapcTBEHHbIH (OPMYIsp JIEKapCTBEHHBIX
CPEICTB — PYKOBOJACTBO [0 PAL[IOHAIBHOMY HCIIOJb30BaHHIO
JICKapCTBEHHBIX CPEJCTB, COZEpPIKAIlee IEPeUeHb 3aperucTpu-
POBaHHBIX B YKpauHe JIEKAPCTBEHHBIX CPEACTB, KOTOPBIN BKIIIO-
YaeT KaueCTBEHHbIC, 3()(eKTHBHBIC, OE30MacHbIC, YIKOHOMHUYC-
CKH 11e1ecO00pa3Hble JICKapCTBEHHBIE CPEJICTBA, YTO J0Ka3aHO
JIOKa3aTeIbHON MEIUIUHON U MPAKTUKOW MEIULIMHCKOTO TpH-
menenus [29]. MO3 VYkpaunsl yrBepaui Ilonoxenune o I'ocy-
JapCTBEHHOM (DOPMYIISIpe JICKAPCTBEHHBIX CPEACTB, KOTOPHIM
YCTaHOBMIJI TPeOOBAaHUsI K CTPYKTYpe, COepIKaHHUI0, pa3pador-
Ke, TIepecCMOTPy U OOHOBJICHUIO [0CyIapcTBEHHOTO (GOpMyIIsi-
pa Kak OCHOBBI PErHOHAJbHBIX (OPMYISIPOB JIEKAPCTBEHHBIX
CPEICTB ¥ JIOKAJIBHBIX (DOPMYIISIPOB JIEKAPCTBEHHBIX CPEICTB
yupexaeHui 31paBooxpaHeHus. B Ilonoxenun orMedeHo, 4yTo
TocynapcTBeHHBINH (HOPMYIISIP COOTHOCHTCS € MEIUIIMHCKHMHU
CTaHIapTamMy, YHH(UIHUPOBAHHBIMHM KIMHHUYECKUMH IPOTO-
KOJIAMH MEJMLIUHCKOH MOMOIIH, YTBEP)KICHHBIMU MPUKA3aMH
MO3 VYkpauHsl, B yactd hapmakorepanuu. OnpeaeaeHbl TakKe
CTpyKTypa u cozepkanue [ocynapcrBeHnoro ¢popmyisipa [29].

B 2019 r. B coorBercTBUU cO cTatheil 14-1 OCHOB 3aKOHO-
JIaTeJIbCTBa YKpauHbl O 37ApaBooxpaHeHuu [14], Meroaukoit
co3znanusi HOpPMYIISIPOB JICKAPCTBEHHBIX CPEACTB U [lookeHus
o TocynapcTBeHHOM (GOpMyIIsIpe JEKapCTBEHHBIX CPEICTB, YT-
BepkAeHHBIX mpuka3zoM MO3 Vkpaunsl «O cozganun (Gopmy-
JSIPHOW CHCTEMBI 00eCIIeYeHHs JICKaPCTBEHHBIMH CPEACTBAMHU
yUpeXJIeHUH 3apaBooxpaneHus» ot 22.07.2009 Ne 529 [29],
BO ucnoiHenne Kouuenuuu pasButus (apManeBTHIeCKOro
CeKTopa OTpaciii 3ipaBooxpaHeHust Ykpaunbl Ha 2011-2020
roJbl, yTBepKIeHHON npukazoM MO3 Ykpauns! ot 13.09.2010
No 769 (B penakuuu ot 30.09.2013) [22], oTpaciieBoii mporpam-
MbI CTaHJAPTU3ALUHI MEIUIIMHCKOHM oMol Ha niepuo 10 2020
rofa, yreepkaeHHoi npukazom MO3 Ykpauns! ot 16.09.2011
No 597 (¢ mamenenusmu ot 23.05.2014 Ne 355) [21], ¢ uenbto
JaJbHEHIIero yCOBEPIICHCTBOBAHHUS TOCYIapCTBEHHOH (op-
MYJSIDHOM CHCTEMBI PallMOHAJIbHBIX, BBICOKOI()(GEKTUBHBIX M
9KOHOMHYECKH 11e71ec000pa3HbIX METO0B (hapMaKoTepariy Ha
MpUHLMIIAX J0Ka3aTelbHOH MenuuuHbl npukazom MO3 VYkpa-
uHbl 0T 22.04.2021 Ne 792 ytBepxaeH 13 Beimyck [ocynap-
CTBEHHOTO (hopMyIsipa JiekapcTBeHHbIX cpeacts [24]. Tocynap-
CTBEHHBIN (HOPMYISIP COAEPIKUT BCEOOIIyI0 HHPOPMALHIO, OC-
HOBHBIE pa3elbl U npunoxeHus. OCHOBHbBIE paszielibl Gopmy-
Jsipa CTPYKTYPUPOBAHbI MO TPYIIIAM JIEKapPCTBEHHBIX CPEICTB,
HNpUMEHSEMbIX B (DapMaKOTeparieBTHIECKOM JiedeHHH 00JIe3Hei
U COCTOSIHMH B COOTBETCTBHMH C HAlPaBJICHHUEM MEIMLHHBI, B
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KOTOPBIX MpeolbiagaeT KoHcepBaTHBHAs Teparnus. JlekapcTBeH-
Hble cpencTBa B [ocynapcTBeHHOM (opMynsipe cuCTeMaTH3M-
POBaHBI 110 MEXAYHApPOJHOMY HEMATCHTOBAHHOMY HAa3BAaHUIO.
Wudopmanus o 1eKapCTBEHHBIX CPEICTBaX, KOTOPbIE BKIIOUE-
Hbl B [OcynapcTBeHHbIi (hOpMyIIsip, MMOAAETCsl B COOTBETCTBUH
¢ dopmatoM (HOpMYISIpHOH cTaThu. VICTOYHUKOM HAIOJIHEHHS
(bopMyIsIpHOIA cTaThu sIBISIETCS AeicTBYIomas MHCTpyKius no
MCEIUIUHCKOMY IPUMCEHCHUIO OPUTMHAJIBHOI'O JIEKAPCTBEHHOI'O
CpPe/CTBA, 3apPErUCTPUPOBAHHOIO B YKpanWHe; MPH OTCYTCTBUH
perucTpauuy B YKpauHEe OpPUTHHAIBHOTO JIEKapPCTBEHHOIO
cpencTBa Hcnoib3yercs VHCTPYKIMsS TeHEepUYEecKOro JeKap-
CTBEHHOTO CPE/ICTBA, KOTOPOE MEPBBIM OBbLIO 3aperucTpupoBa-
HO B Ykpaute. QopMyIsipHble CTaTbu pa3padOTaHbl TOJIbKO Ha
MOHOIIpE€naparbl, MMOCKOJIbKY OHHU SABJIAIOTCA MPUOPHUTCTHBIMU
JUIs BKITFOUeHHMs B hopmyrisip [24].

Pervonanbublii  GopMynsip — mepedeHb JIEKapCTBEHHBIX
CpeICTB ¢ HauOOJbIIeH 0Ka3aTeabHOM 6a30i Mo ux dpdek-
TUBHOCTH, 663OHaCHOCTI/I U DKOHOMHYECKHU BBII'OJJHOMY HC-
II0JIb30BAaHUIO B JaHHOM peruoHe [29]. B n. 5 Ilonoxenus
0 pEeruoHaNbHOM (GOPMYJISIpe JICKApCTBEHHBIX CPEJCTB yKa-
3aHo0, 4T0 Pernonanbuelil popmyssip pazpabareiBaercs: Dop-
MyssipHbIM komuTeTtoM MO3 APK, cTpykTypHBIMH HOIpa3-
JIeJICHUSIMU 10 BOTIPOCAM 3paBOOXpaHEHus 00JacTHBIX, Ku-
eBckoil n CeBacTONOIBCKOM TOPOACKUX rOCaAMUHUCTPALU
Ha ocHOBe [ocymapcTBeHHOro (GopMyssipa JeKapCTBEHHBIX
CpE€ACTB B BUAC MEKAYHAPOAHbIX HECINAaTCHTOBAHHBIX Ha3Ba-
HUM JICKAPCTBEHHBIX CPEJICTB C yUETOM JICHCTBYIOIIMX OTpac-
JIEBBIX CTaHAAPTOB M IIPOTOKOJIOB Me}lI/ILIHHCKof/i IMOMOIIIHU H
UMeIoUInXcs pecypcos [29].

B 2009 roay yrBepxneno [lonoxeHue o jgokaabHOM Gopmy-
JSIpe JISKAPCTBEHHBIX CPEJCTB YUPEIKICHUS 31PABOOXPAHCHUS
[29] (nanee — [onoxenue), a B 2014 u 2020 ronax B HEro BHE-
CEHbI U3MEHEHHUs, CIIOCOOCTBOBABIINE YCUIICHUIO KOHTPOJIS 38
000poTOM JieKapcTBEHHBIX cpencTB. B Ilonokennn ykasaHo,
uto OCHOBOIT JI0KaIBHOTO (hOPMYIISipa JICKAPCTBEHHBIX CPEICTB
YUpEXICHHUs 3ApaBOOXpAaHCHMs sBisieTcs [ocynapcTBEeHHBIN
(bopmyisip ekapcTBeHHbIX cpencts [29]. JlokanbHblil Gopmy-
JSIp — 9TO HEpeYeHb JICKAPCTBEHHBIX CPEICTB C HanOOJIbLIeH
JIOKa3aTesIbHOM 6a30i 1Mo ux 3G PEeKTUBHOCTH, OE30MACHOCTH U
9KOHOMHYECKHU BBITOJHOMY HCIIOJIb30BAHHIO CPE/ICTB yUPEIK/Ie-
HUS 31paBooxpaHeHus [29]. B m. 5.2 [lonoxkeHus ykasaHo, 4To
JIOKQJIBHBIH (hOPMYJISIP COCTOUT U3 MEXKAYHApPOIHBIX HEIaTeH-
TOBaHHBIX Ha3BaHHWH 10 (papMaKOTEpareBTUUECKUM TpyIaM,
omnpezeneHHbIM B [ocynapcTBeHHOM (opMyIisipe JIeKapCTBEH-
HBIX cpezncTB. B cocras JlokanbHoro opmysisipa BXOIUT Takxke
a,]'l(baBl/lTHHﬁ yKasaTeyb JICKAPCTBEHHBIX CPEACTB 110 MEXKAYyHa-
POAHBIM HENIATCHTOBAHHBIM HAa3BaHUAM C COOTBETCTBYIOLIUM
yKa3aHHEM TOPIOBbIX Ha3BaHMM, OIPEAETICHHBIX 110 PE3ysbTa-
TaM 3aKynku [29].

Crnenyet oT™MeTHTh, uto B 2011 rony yrBepxaena OrpaciieBast
nporpamma CTaHJapTU3aluy MEIUIIMHCKON TTOMOLIH Ha MTePHOJL
10 2020 ropa [21]. ITo MHeHHIO ee pa3pabOTUMKOB, NMPOrpam-
Ma JI0JDKHA HalpaBJIeHa HA COBEPLICHCTBOBAHUC YIIPABJICHUS B
3paBOOXPAaHECHUH, O0ecleueHe OPHUEHTUPOBAHHOIO Ha Ialu-
€HTa KauecTBa, KIMHHYECKH d(P(PEeKTUBHON M Oe30macHoil Me-
JUIMHCKOM momoniy. Takylo 1eib, 1T0 MHEHHIO Pa3pad0TYnKOB
9TOM IporpaMMbl, MOXXHO JOCTHYb ITPHU YCJIOBUU NIPUMEHCHUS
€IMHBIX MOJXOIOB K JINIICH3UPOBAHUIO, CCPTU(DHUKAIINHI, aKKpe-
JUTAlUK ¥ aTTeCTaluy. B METOI0I0rn4ecKkoM IiaHe OCHOBOM
pa3paboTaHHON MporpaMMbl cTaja MeToauka pa3paboTKu U
BHEAPCHUSA MCAWIMHCKHUX CTaHIapTOB Me}lHHHHCKOﬁ IIOMOIIH1
Ha OCHOBE JJOKa3aTeIbHON MeANIMHEI [28] (nanee — Meroauka).
B Meronuke omnpeneneH MeXaHU3M pa3paOOTKU U BHEAPECHUS
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Hay4HO-00OCHOBAHHBIX MEIUIMHCKUX CTaHIAPTOB M YHH(U-
LIUPOBAHHBIX KIMHUYECKHX MPOTOKOJIOB NPEIOCTABICHUS Me-
JIMUMHCKONW ITOMOILM HAa OCHOBE JI0KAa3aTeJIbHOM MEIUIMHBL. B
KOMITJIEKT MEIUKO-TEXHOJIIOTHUECKUX JOKYMEHTOB BKJIFOYCHBI:
aJaNTUPOBAHHOE KJIMHMYECKOE PYKOBOACTBO (OCHOBA); CTaH-
JIapThl MEIMIMHCKON IMOMOIIHM, pa3paldarbiBaeMble B OrpaHU-
YEHHOM KOJIMYECTBE B COOTBETCTBUU C IPHOPUTETAMH CHCTEMBI
3[[paBOOXPAHEHUS IJIsl HauOosiee aKTyaJdbHBIX MEIULIMHCKUX
po0sieM; HOBBIH KIMHUYCCKUN MPOTOKOA METUIIMHCKOH TO0-
MOIIM, KOTOPBIH yTBEPIKAACTCSl IyTEeM BHIOOpA KIMHUYECKOU
YCTaHOBKH, HOUIeXKALIEH NPUMEHEHHUIO Ha TEPPUTOPUU YKpa-
UHbI, €€ TepeBoJa Ha YKPAaUHCKUU SI3BIK WM H3JIOKEHUS Ha
AQHIIMICKOM SI3bIKE WIIH SI3bIKE OPUIMHANA; YHU(DHIMPOBAHHBIH
KJIMHUYECKUH MTPOTOKOJ MEJIUIMHCKON MOMOILH, pa3padarbiBa-
€Mblii Ha OCHOBE CTaHJapTa MEIMIMHCKON nmomMouu (Kiaccuye-
CKuil croco0) WM Ha OCHOBE aJallTUPOBAHHON KIMHUYECKOH
YCTAHOBKHM NP OTCYTCTBUM CTaHAAPTa MEAUIMHCKON IOMOIIN
(IpsIMOI1 MM COKpALIEHHBIH c110c00).

B Meroarke pa3pabOTKH M BHEAPCHHSI MEAUIIMHCKUX CTaH-
JTapTOB MEIMLMHCKON MOMOILM Ha OCHOBE JOKa3aTesIbHON Me-
JTULUHBL o4epueHbl OCHOBHBIC ATaIbl pa3paboTKH MEJUKO-TeX-
HOJIOTMYECKUX JIOKyMEHTOB U yTBepxaeH [Topsaok o6paboTkn
MEJHKO-TEXHOJIIOTHUECKUX TOKYMEHTOB [28].

B 2012 r. npukazom MO3 YkpauHsl yTBepkaeHa: MeToauka
pa3paboTKM ¥ BHEIPEHUS] MEIUIMHCKUX CTAaHIapTOB MEIMIHH-
CKOM ITOMOIIM Ha OCHOBE JI0Ka3aTeJIbHON MEIUIIMHBI; MeToruka
pa3paboTKK CUCTEMbl MHINKATOPOB KaueCcTBA MEANLIMHCKOM MO-
motiy; [TonoxeHne o MyIBTHIMCHUILIMHAPHOM paboueil rpyrie
0 pa3paboTKe MEIULINHCKUX CTaHAAPTOB (YHUPUIIMPOBAHHbIC
KJIMHUYECKHE TIPOTOKOJIBI) MEJAMLIMHCKON TOMOIIM Ha OCHOBE
JI0Ka3aTeabHON MeauuHbL; [looxenne o peectpe MEeIUKO-TeX-
HOJIOTHYECKUX JJOKYMEHTOB IO CTAHIApTH3aLUU MEIULIUHCKON
nomory [28].

[IpuBenemM BuABI CTaHIAPTOB, KOTOPHIMHU CJIEAYET IOJIb30-
BAaThCSl IIPU OKa3aHMU MEIUIMHCKOH MOMOIIM, COIIACHO JAeH-
CTBYIOILIEMY YKPaUHCKOMY 3aKOHOJATENILCTBY: 1) KIMHUYECKU
MapILIpyT MNalUEeHTa — AJITOPUTM JIBIKCHUS MALEHTa 10 CTPYK-
TYPHBIM IIOJPA3/ACICHISIM YUPEXKICHUS 3APABOOXPAHEHUS WIN
Pa3INYHBIM YUPEXKICHUAM, KOTOPBIC BOBICUEHBI B OKa3aHUE MO~
MOIIY NIPU KOHKPETHOM COCTOSIHUHM WM 3a00J€BaHUHU; 2) YHU-
(UIMPOBAHHBIN KIIMHUYECKUH TPOTOKON; 3) HOBBII KIMHUYE-
CKUil IPOTOKOII.

AKIEHTUPYEeM BHUMaHUE Ha IPUHAJIC)KHOCTH YTBEPIKICHUS
JIOKYMEHTa, ero (opMe B ciydyae HOPMATHBHOIO 3aKpPEILICHUS
TpeboBanuii. Hampumep, KIMHHUYECKMI MapuIpyT MalUueHTa
pa3pabarbIBaeTcsi B IPOM3BOJIBHOM (opMe ¢ ydeToM 0COOeHHO-
CTEl COOTBETCTBYIOLIEIO YUPESIKIACHUS 3paBooxpaneHus. K-
HUYECKUH MapLIPyT CIYKUT HHCTPYMEHTOM BHEIPEHUs KIMHU-
YECKHUX IPOTOKOJIOB B MPAKTHKY IPU OKa3aHUM MEAULMHCKOH
oMol nanueHTaMm. HopMaTuBHO He YCTaHOBIICH CYOBEKT ero
yrBepkaeHus. CunraeM, 4TO UM JIOJDKEH OBITh PYKOBOJMTEIb
MeIy4perKACHUS.

HoBble KJIMHHYECKHE MPOTOKOJIBI MPEACTABISIOT co0O0il 1Ba
BUJ1a, KOTOPbIE OTIMYAIOTCS TOJX0I0M K 3aKIIIOUeHHUI0. Tak, HO-
BBl KJIMHUYECKUI HPOTOKOIN, yTBepkaAeHHbIE MO3 YkpauHsl
(epeBeneHHbII Ha TOCYAapCTBEHHBIN S3bIK), OyIET CUUTAThCS
HOPMaTUBHO-NIPABOBBIM akToM. OJHAKO TakKoil ke MPOTOKOI,
yTrBepkaeHHbIT MO3 VYKpauHbl IyTeM CCbUIKM Ha HMCTOYHHK
pa3MelieHuss WM MyOJIMKaluH, MPU W3JI0KEHUH JOKYMEHTa,
HallpUMep Ha AaHDIMICKOM s3bIKe, HE SBJISETCS HOPMATHUBHO-
IPAaBOBBIM AKTOM, IIOCKOJIBKY YTBEp)KICHHAs CCbUIKA Ha HC-
TOYHUK €r0 pa3MELICHUs He BJIAETCS HOPMOM IpaBa, a TakKe
OTCYTCTBYET IIE€PEBOJ €ro TeKCTa Ha TOCYIapCTBEHHBIN SA3bIK.
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[lepeBeneHHBIH U yTBEPXKICHHBIM T'€HEPaIbHBIM TUPEKTOPOM
y‘[pe)K)leHl/Iﬂ 3ApaBOOXpPaHCHUA NI jlpyFPIM yl'lOJ'lHOMO'-leHHblM
JIMLIOM B COOTBETCTBMU C yCTAaBOM HOBBIN KJIMHHUYECKUH Mpo-
TOKOJI OyJIeT HOPMaTUBHBIM aKTOM JIOKAJILHOIO Xapakrepa, 00si-
3aTCJIbHBIM Ul KOHKPETHOI'O YUPEKIACHUA 3APAaBOOXPAaHCHUA.
HOBbIe KIIMHUYECKUE TIPOTOKOJIbI, yTBep)K}leHHbIe IprUKasoM
3ApaBOOXpaHCHUA, HE SABJIAIOTCA JIOKAJIBbHBIMHU IIPOTOKOJIaAMH.
O)lHa](O OHH SABJIAOTCA HOPMATHBHBIMU ,JIOKyMeHTaMl/I JIOKaJIb-
HOTO Xapakrepa, cdepa JeUCTBUSI KOTOPBIX — KOHKPETHOE yd-
pexnenue 3npaBooxpanenus [30].

Ob6pariaeM BHUMaHUE, YTO CO3JaHUE JTOKAJIBHBIX IPOTOKOJIOB
HE MPEyCMOTPEHO B YUPEKICHUSIX 3PaBOOXPAHCHUS, HAYNHAS
¢ 2017 r. [28]. OaHako HaJIMYUE JIOKAJIBLHBIX KIMHUYECKUX TPO-
TOKOJIOB (MapLIPyTOB IAIL[MEHTOB) CONIACHO YHU(HIMPOBAH-
HBIM KIIMHUYCCKHUM ITPOTOKOJIAM U MEIUUMHCKUM CTaHAapTamM
B COOTBETCTBHU C NPO(QHIEM CTPYKTYpHOTO IOApAa3IeICHHs
npenycMorpensl B 11. 3.13 CtaHgapToB akKpeIuTaLUK 3aBejie-
HUH 37paBOOXpaHEHMs, YTBEP)KICHHBIX Ipukazom MO3 VYkpa-
uHbl, oT 14.03.2011 Ne 142 [32]. CienoBatenbHO, UMEET MECTO
HOPMAaTHBHAsI HEOPEICIICHHOCTb.

Takum 00pa3oM, OXpaHa 310POBbs U JKU3Hb TPAXKIAH SIBIIS-
I0TCs1 IPHOPUTETHOM Cepoii, B KOTOPOIi OCYILIECTBISICTCS a1am-
TalMsl 3aKOHOJATENbCTBA YKpauHbl K 3akoHonatenbcTBy EC B
pamkax mpouiecca uHrerpaimu Ykpaunsl B EC. B coorBercTBum
¢ 3akoHoM Ykpaunbsl «O0 OOlierocy1apcTBeHHOH MporpamMmme
aJlanTalyy 3aKOHOAATENbCTBA YKpauHbI K 3aKOHOATENbCTBY EB-
poreiickoro Coro3a» [19] amanTanus 3aKOHOIATENILCTBA YKPAUHbI
B cepe 31paBOOXPaHEHHS OCYIIECTBISIETCS KaK MePBOOYCPEIHOM
Tar BeinonHeHust OOIerocy1apcTBeHHON POrPaMMBl.

BriBog. B cratke mnpoaHanu3upoBaHbl MEXIyHapOIHbIE
CTaHIAPTHI B cdepe 3apaBooxpaHeHust: JIFOOIHHCKas XapThs 110
pedopmupoBanuio 3apaBooxpaneHus, KOHBeHINS 0 IpaBax de-
JI0BeKa 1 Onomenuuuue, JlnccaboHckas nexsiaparys o npasam
InmanueHTa, Me)l(llyHapO)lele MEIUKO-CAaHUTAPHBIC ITpaBHJIA.
OmnpeneneHbl OCHOBHbIE TPeOOBAaHUS W CTAaHAAPTHI, 3aKpe-
IUICHHbIE B MEXyHapOIHBIX aKTaxX: paBHbIA JOCTYI K MeIu-
[IUHCKOW MOMOIIH, KOTOpasi JOJDKHA MPEI0CTaBISTHCS B CO-
OTBETCTBUU C l'[pO(beCCI/IOHaHbelMl/I Tpe6OBaHI/I$[MH n CTaH-
JapTaMH; yBa)KeHHE K YeJIOBEYECKOMY JOCTOMHCTBY; obecrie-
YCHUEC IpaBa NMAMMCHTOB Ha HECIPHUKOCHOBECHHOCTH lla.CTHOI\/'I
JKHM3HH, a TAKXC UX KyJ'IbTyprIX U HPpaBCTBECHHBIX LleHHOCTeﬁ
IpU OKa3aHUHM MEIUIMHCKOW MoMoInu; obecredyeHue mpasa
Ha HEMPUKOCHOBEHHOCTh YACTHOM KU3HU M KOH(PHUICHIIHATb-
HOCTB; oOecreyeHue MpaBa Ha KBATH()UIUPOBAHHYIO ME/H-
[IMHCKYIO [TOMOIIb; HHPOPMHUPOBAHHOE COIIache Ha J00oe
MEJUIIMHCKOE BMEIIATeIbCTBO.

PaCCMOTpeHbI PETrUOHAJIBHBIE U OTPACIICBBIE MEIMIUHCKUE
CTaHAapThl B cdepe 3apaBooxpaHenus. JJokazano, uto pabora
0 CTaHAapTUu3alunu Me}lHuHHCKOi’I IIOMOIIX U MPUBEACHUIO €€
K TpeOOBaHMAM MEXIYHapOIHBIX CTAaHAAPTOB B chepe 3apaBo-
oxpaHeHus! B YKpauHe IPOIoDKaeTCsl, a COOMoaeHue patiudu-
LIUPOBAHHBIX YKPaMHON MEXIYHapOIHbIX CTAaHIApTOB B ITOU
chepe sBISIETCS] LENbI0 U MPOrPaMMHON YCTAHOBKOW JUIsl ee
YCHELIHOTro pe(hOPMHUPOBAHUSL.

YcTaHOBJIEHO, YTO OCHOBHBIMH OOBEKTaMH CTaHIapTH3ALNH
B cepe 31paBoOXpaHeHHs SBISIFOTCS IIpaBa ¥ 00s13aHHOCTH Ha-
CEJICHUSI U MEIULMHCKUX PaOOTHUKOB, MEIUIMHCKas HHDOp-
Manusa U OTYCTHOCTD, ynpaBneHne U opraHumsaunus 34paBOOX-
paHeHusi, Kaapbl, 00pa3oBaHue, JIEKapCTBEHHbIC CPECTBA, Me-
JAULHUHCKHE yCJ'lyFI/I. Bbl}le.ﬂeHbI MEPCIICKTUBHBIC HAIIPABJIICHUA
COBEpILCHCTBOBaHMsI (Pa3BUTHs) 3aKOHOAATENLCTBA B cdepe
3paBOOXpaHCHUA, K KOTOPbIM OTHECECHA IajulMaTHBHAsA I10-
MOILlb, TeJIEMeIUINHA, KocMeTonorus. Jlokasana menecoobpas-
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HOCTh Pa3pabOTKH CTAHAAPTOB ISl MEIUIIMHCKIX PaOOTHUKOB,
MPaKTUKYIONMX TeJIeMEIUINHY, KOCMETOJIOTHIO, a TaKXKe OKa-
3bIBAIOIINX l'la.]'lJ'll/laTPIBHy}O ITOMOIIIb.

AKLICHTI/IpOBaHO BHUMAaHUEC Ha TOM, YTO OIBIT Pa3BUTHUA 3a-
MaJHOCBPOIEICKUX CTpaH, MX BBICOKHE CTaHAApThl B cdepe
3[paBOOXpaHEHHs] 00ECIICUeHBI, TPEXK/IE BCEro, MaTepHaIbHbI-
MU HEHHOCTAMH, a IOTOMY HE MOFyT 6bITb B HCM3MCHHOM BHUJIC
MEepPEeHEeCeHbl Ha YKPaMHCKHE peajnu 0e3 ajanTaluy K HalHo-
HaJIbHBIM TpaauLUsIM.

JlokazaHo, 4TO B YKPaHHCKOI CUCTEME 3APaBOOXPAHEHUS OT-
MEYaIOTCsl MHOTOYHCIICHHBIE CTydan HeCOOIIONCHHUS U HapyIiie-
HHS TIpaB 4YeJOBEKa Ha 3[PaBOOXPAHEHHE, OINPE/ICNICHHBIX Ha
YPOBHE MEXIyHapOIHbIX CTaHAAPTOB, TPEOOBAHUI U TPABUIL.
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SUMMARY

INTERNATIONAL AND LEGAL, REGIONAL AND SPE-
CIALIZED MEDICAL STANDARDS IN THE HEALTH
CARE SECTOR: EXPERIENCE OF UKRAINE

"Muliar G., 'Zhuravel Ya., *Muzyka A., 3Cherniak O.,
‘Kachynska M., Orlovska I.

'Academy of Labour of Social Relations and Tourism, Kyiv;
State Research Institute of the Ministry of Internal Affairs of
Ukraine, Kyiv; 3Leonid Yuzkov Khmelnytskyi University of Man-
agement and Law; *Kharkiv National University of Internal Af-

fairs; *Open International University of Human Development

“Ukraine”, Kyiv, Ukraine

The purpose of the article is to study specific features, prob-
lematic issues that arise during standardization in the health care
sector, as well as the significance of this process for protecting
the health of the population of Ukraine. The materials for iden-
tifying the essence of standardization in the health care sector
were the legislation of the EU, Ukraine, as well as information
from the WHO, the mass media, the caselaw of the European
Court of Human Rights, political and legal publicism, analytical
materials, reference editions and Internet resources. The meth-
odological basis of the study is a set of general scientific and
special legal methods of scientific cognition, the use of which
is determined by the purpose, objectives and specific features of
the subject matter of scientific inquiry.

International, regional and specialized medical standards in
the health care sector have been analyzed. The main require-
ments and standards enshrined in international acts have been
highlighted. It has been established that the main objects of stan-
dardization in the health care sector are the rights and obliga-
tions of the population and medical workers, medical informa-
tion and reporting, management and organization of health care,
personnel, education, medicinal products, medical services, etc.
The expediency of developing standards for medical workers
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practicing telehealth, cosmetology, as well as providing pallia-
tive care has been proved.

Keywords: standardization, standards in the health care sector,
international acts, medicinal products, medical services, privacy.

PE3IOME

MEXAYHAPOJHO-IIPABOBBIE, PEI'MOHAJIbHBIE
N OTPACJIEBBIE MEJUINIUMHCKUE CTAHIAAPTHI B
COEPE 3IPABOOXPAHEHUSI: OIIBIT YKPAUHBI

"Myasip I.B., "Kypaseas 51.B., My3bika A.A.,
Yepusik E.XO., ‘Kaunnckast MLA., SOpiioBckas U.T.

!Akademusn mpyoa, coyuanvrvix omnowenuil u mypusma, Kues;
Tocyoapemeenoltl - HAYUHO-UCCIE008AMENbCKULL  UHCIMUMYM
MBI Vrpaunei, Kues; *Xmenonuyxuii ynusepcumem ynpaeie-
Hus u npasa umenu Jleonuoa FO3vrosa; *Xapwvrosckuil nayuo-
HaMbHbIL yHUGEpCUmem erympenHux oei, *Omrpulmolil medic-
OVHAPOOHbIIL YHUGEpCUMem pa3eumus 4enoseka «Yxpaunay,
Kues, Yxpauna

Ienb uccrenoBanms — ONpeIeIuTh 0COOCHHOCTH U ITPOOIIeM-
HbIE BOIIPOCHI, BO3HHUKAIOIIME BO BPEMsi CTaHAapTH3aLMHU B c(e-
pe 31paBOOXPAaHEHUs M 3HAYEHHE ITOTO Ipoliecca A OXPaHb
37I0pOBBS HACEJICHHSI.

MaTepI/IaJ'IOM JUISL BBISIBJICHUS CYIIHOCTU CTaHAApTU3aAlUU
B chepe 3IpaBOOXpAHCHHUS SBISIOTCS 3aKOHOMATebCTBO EC,
Vkpaunsl, nadopmanus BO3, cpencrea maccoBoit nudopma-
1My, cyaeOHasi npaktuka EBporeiickoro cyna mo mpasam ue-
JIOBEKA, IIOJIMTUKO-ITpaBOBasi l'[y6J'lPlLIPICTl/IKa, AHAJIUTUYCCKUC
MaTrepuabl, CIPaBOYHbIE U3JaHUS U UHTEpHET-pecypchl. MeTo-
JI0JIOTMYECKON OCHOBOM HCCIICIOBAHUS SIBIISCTCSA COBOKYITHOCTh
OGI_LleHay'-{HbIX U CIICHUAJIBHO-IIPABOBbIX METO/I0B HAYYHOTO I10-
3HaHUSI, UCIOJIB30BAaHUE KOTOPBIX 00YCIIOBIICHO 1EJIbI0, 3a/1aua-
MH ¥ 0COOCHHOCTSIMHU TIPEAMETa HayYHOTO ITOUCKA.

HpOaHaJ’lI/I?;I/IpOBaHI)I MEXKAYHAPOAHBIC, PErMOHAJIBHBIC U OT-
pacieBble MEAULIMHCKHE CTaHIAPThI B chepe 3ApaBOOXpaHEHHSI.
BbIHCHeHbl OCHOBHBIC TpC6OBaHI/Iﬂ U CTaHHapThbl, 3aKPCIJICH-
HBIC B MCXKIYHAPOAHBIX aKTax. yCTaHOBJ'leHO, 4YTO OCHOBHBIMHU
0o0BeKTaMM CTaHIapTH3ALUK B cepe 30paBOOXpAaHEHHs SIBIIS-
I0TCs1 TIpaBa M 00SI3aHHOCTH HACEJICHHSI M METUIIMHCKUX paboT-
HHMKOB, MEIUIMHCKasT MHOPMALIUSI ¥ OTYETHOCTD, YIIPaBJICHHE
37IpaBOOXPAHEHHUEM U €ro OpraHu3alys, KaJpbl, 00pa3oBaHue,
JIEKapCTBEHHBIE CPEACTBA, MEIMLUHCKHE yciyrd. JlokasaHa
1eJIeCO00Pa3HOCTh Pa3paboTKU CTAHIAPTOB IS MEAUIIUHCKUX
PpabOTHUKOB, MPAKTHKYIOIINX TEIEMEAUINHY, KOCMETOJIOTHIO, a
TAKXE OKa3bIBarOIUX MNAJJIMATUBHYIO ITIOMOIIb.
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MPOTUBOJAENCTBUE KOPPYIIIIUU ITPU TOCYIAPCTBEHHBIX 3AKYIIKAX
JIEKAPCTBEHHBIX CPEJICTB
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3HaYMMOCTb cepbl 3PaBOOXPAHEHHS] KaK COCTABIISIOIICH
OOIIIECTBCHHOM JKU3HU U 310POBbs, a TaKXKe KaK COLMAIBLHOM
LICHHOCTH HE BbI3bIBaeT coMHeHHH. COCTOsIHME 3]I0pOBbsI Ha-
NPSIMYIO CBSI3aHO C HOJIHOTOW J>KMU3HEACSTEIFHOCTH YeJIOBeKa
M YCIICIIHBIM Pa3BUTUEM JIF000T0 rocyaapctsa. [Ipu aTom 3Ha-
YHUTEJIBHBIN ylepO MoKa3aTessiM 3J0pOBbsl HAHOCSAT HE TOJBKO
3aboeBaHums1, HO ¥ Koppymuus B chepe 3xpaBooxpanenust. [Ipe-
JKJIE BCETO, OTO KACACTCsl PA3JIMYHBIX KOPPYIIIMOHHBIX PUCKOB H
NIPOSIBIICHUI KOPPYILIMK BO BPEMsI FOCYAapCTBEHHBIX 3aKyIIOK
JIEKapCTBEHHBIX CPEICTB, YTO HEraTUBHO OTPa)KaeTCsl Ha ITOKa-
3aTeNsIX KaK OOIECTBEHHOI0, TaK U JINYHOTO 310POBbSI.

Bo mHOrom mpouemypa rocyJapcTBEHHOH 3aKyNKd JieKap-
CTBEHHBIX CPEICTB HalpaBjieHa HA MHHHMH3ALMIO KOPPYILH-
OHHBIX PUCKOB. OIHAKO HEPEIKO €€ pean3alys OPOXKAAET SIB-
JICHUSI, IMEIOLINE KOPPYIIIMOHHBIC TIPU3HAKH HJIM CO3JAOLINe
MIPEIIOCBUIKHI JUIsl BOZHHKHOBEHUS KOppynuuu. [IpuHuMas Bo
BHHMAaHHUE, YTO KOPPYILHMS BO BPEMs FOCYIAPCTBEHHON 3aKyII-
KH{ JICKapPCTBEHHBIX CPEACTB HAHOCHUT CYIIECTBEHHBIN Bpe/ Ha-
LMOHAIBHBIM CHCTEMaM 3[paBOOXPAHEHHMsI, LeJIeco00pa3HbIM
SIBJISICTCSl OCHOBATEJIbHBIA HAy4YHbBIH aHAJIM3 BO3MOXKHBIX KOp-
PYILMOHHBIX PUCKOB M HPOSIBICHUH C LEJIbI0 KOHCOIUAALNN
YCWIIMH JUIsl UX JaJbHEHIIe MUHUMH3aLHHd U OKOHYATeIbHOIO
TIPEOIOTICHHSI.

Lenb uccnenoBanust — KOMIAapaTUBHbIN aHAJIM3 pacpoCTpa-
HEHHBIX TPOSIBJICHUH KOPPYIINH U KOPPYILHUOHHBIX PUCKOB BO
BpeMsl FOCYIapCTBEHHBIX 3aKYIOK JICKAPCTBEHHBIX CPEACTB B
VYkpanHe u 3apyOeKHBIX TOCYAapCcTBaX Ui MOMCKa 3(hHEKTHB-
HBIX ITyTeil IPOTHBOACHCTBHS TAKUM CITyJasiM.

OCHOBHBIMH 33/1a4aM¥ HCCJICIOBAHUS SIBIISIIOTCSI CPABHEHUE
MpoLeayp TOCYAapCTBEHHBIX (MIyOJIMYHBIX) 3aKyIOK JieKap-
CTBEHHBIX CPEJICTB, OIpE/eIeHHe OCHOBHBIX KOPPYILIMOHHBIX
PHCKOB M TIPOSIBJICHHH BO BpEeMsl UX pealIM3alliM, OLCHKA Ha-
HOCHUMBIX VIMH yIPO3, a TaKKE BBISIBICHHE IyTeH MPOTHBOACH-
CTBHS TAKUM CIIy4asiM C y4eTOM HAlMOHAJIBHOTO U 3apyOe)KHO-
TO OIBITA.

Marepuan M MeToabl. DMIIMPUYECKOH OCHOBOM wHccie-
JIOBaHUs CTAJIM IOJIOXKEHMSI 3apyOeKHOr0 3aKOHOAATENbCTBA,
HalMOHAJBHBIX HOPMaTHBHO-NIPABOBBIX aKTOB B c(epe 3apa-
BOOXpaHEHUs. TeopeTHueckoll OCHOBOW BBICTYNAOT HCCIENO-
BaHMSI, MOCBSILEHHBIC PA3JIMYHBIM aCIeKTaM MPOTHBOACHCTBHS
KOppynuuu B cdepe MEAMIMHBI, ClIoco0aM HEJOIyLICHUs |
MHHUMH3AIUY CTydaeB KOPPYNIHOHHBIX NPOSIBICHUMH, YCOBEp-
LICHCTBOBAHUIO MEp MPOTUBOJICHCTBUS KOPPYILUH BO BpeMs
TOCYJapCTBEHHBIX 3aKYNOK JIEKAPCTBEHHBIX CpelICcTB. Bbibop
METOJIOB HCCIIeI0BaHMs 00yCIIOBIICH LIEJIbIO0, 3a/la4aMK U Hpe-
METOM Hay4dHOi ctarby. [Ipy 3TOM BO BpeMsi HAyYHOTO ITOHUCKA
MIPUMEHSUINCh KaK OOILIEHAay4HBbIe, TaK U CIICIIHAIbHBIE METOMBI
nccienoBanus. Hampumep, koMmmapaTtHBHBII METOZ IO3BOJIMI
CPaBHUTH MAacIITa0bl pacIpOCTPAaHEHMs NCCIIeayeMOil podiie-
MBI B OTAENIBHO B3ATHIX rocynapcrBax. CpaBHUTEIBHO-IIPABO-
BOW METOJ| CIIOCOOCTBOBAJI PACCMOTPEHHIO MEKITYyHAPOAHBIX H
HalMOHAJBHBIX HOPM, CBSI3aHHBIX C IIPOTHBOIEHCTBHEM KOp-
PYILUH BO BPEeMS TOCYJapCTBEHHBIX 3aKyIOK JICKAPCTBEHHBIX
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cpencTB. MeTox CHCTEMHOTO aHak3a MO3BOJIMI BBISIBUTH OC-
HOBHBIE NIPUYMHBI ¥ (aKTOPBI, CIIOCOOCTBYIOIINE BO3HUKHOBE-
HHIO KOPPYIIIMOHHBIX PHCKOB BO BPEMsI TOCY/IapCTBEHHBIX 3a-
KYIIOK JIEKapCTBEHHBIX CpelcTB. DopMabHO-TIPaBOBOH METOJ
HCIIOJB30BANICS TIPU U3YUCHUH MEKIyHApPOAHBIX JTOKYMEHTOB
U aHAJUTHYECKUX OTYETOB O pealn3aliy HPOTHBOACHCTBHS
KOPPYNIHOHHBIM IPOSIBJICHHUSM BO BPEMsi FOCYAaPCTBEHHBIX 3a-
KyIIOK JIEKAPCTBEHHBIX CpeACTB. MeTosl (hopMaIbHON JIOTHKH
HCIIOJIE30BAHbI IPH ONPE/ICICHU OCHOBHBIX ITyTEH U MEXaHH3-
MOB TIPOTUBOJICHCTBHS KOPPYILIUH BO BPEMsI TOCYIapCTBEHHBIX
3aKyIOK JICKAPCTBEHHBIX CPEICTB B COBPEMEHHBIX YCIOBHSIX.

Pesynbrarel um obcyxaenue. Baxuelieil cocrasisromeit
HaLMOHAJIBHON CHCTEMBI 3paBOOXPAHEHUs JUIsl JTI000T0 U3 ro-
CyIapCTB MHpa SIBISICTCs oOecrieueHre HaceleHus 3()QeKTUB-
HBIMH 1 0€30IMaCHBIMH JICKAPCTBEHHBIMH CPEICTBAMH, a TaKXKe
NPOAYKIMeH MEIUIMHCKOrO Ha3HaYeHHs. JTO KacaeTcs apma-
LEBTHYECKOH ITOJICP)KKU B OOBIYHBII IIEPHOJ, IPEIOCTABICHHS
OT/ICNILHBIM T'PYIIIIaM HACEJIEHHs )KU3HEHHO-HEOOXOANMBIX Jie-
KapCTB, 00ECIIeUeHNs HACEICHHs BaKIIMHAMH U JIEKapCTBEHHbI-
MH CpPEJICTBAMH B HEPHOA DIUIEMHUYECKUX (ITaHIEMHUYECKHX)
yrpos.

Tema Koppynuuu B MEIMIIMHCKON cdepe sSBIseTCs: HEHOBOM
U JIABHO MPE/CTaBIIsIeT COOO0M MpeMeT HayYHBIX HCCIIE0OBaHMN
YUYeHBIX MHOTHX cTpaH. CyIIecTBYIOT HCCIEJOBaHUs, H3yda-
IOIUE MOJIOKUTENBHBIA OIBIT pealn3alnul aHTUKOPPYIIMOH-
HOH HOJINTUKH ¥ BO3MOXKHOCTH €r0 IMPUMEHEHHs B HEKOTOPBIX
crpanax. Tak, B.W. Tepemeukuii u B.W. dembsinuyk [6] npo-
QHAJIM3UPOBAIIY OPTraHU3ALUOHHYIO CTPYKTYPY CICHHAIH3HPO-
BaHHBIX aHTHKOPPYILIMOHHBIX WHCTHTYLMH, 3aKOHOAATEIILCTBO
HEKOTOPBIX 3apyOe)KHBIX CTPaH M METOMbl peaM3aluy HOJIH-
THUKH B c(hepe NMPOTUBOACHCTBUS KOppynuuu. B HayuHO# my-
OMKaIMK KOJUIEKTHBA aBTOPOB [12], mocBsieHHOW npodieme
KOPPYMNIHY U YCHICHHUIO aHTUKOPPYIIIMOHHBIX YCHIINH B chepe
31paBooxpaHeHuss Bo Bpems manaemun COVID-19, paccmo-
TPEHBI KOPPYIIMOHHbIE MPOSBICHUS HAa PA3IMYHBIX YPOBHSIX:
OT OBITOBOr0 (MOIICHHMYECTBO M pacTpara JEKapCTBEHHBIX
CpPeICTB, KyMOBCTBO) JI0 TrocynapcTBeHHOro (danbcupurarnms
rOCY/IapCTBEHHBIX KOHTPAKTOB, HEIPO3PAayHOCTh B yIIpaBlie-
HHH, 370ynoTpedieHue BiacTbio). [Ipu 9ToM Kak B OOBIYHBIH,
TaK ¥ B YPE3BBIYAIHBIN MIEPUOJ FOCYIAPCTBEHHBIE 3aKyIIKH JIe-
KapCTBEHHBIX CPEJCTB SIBIISIOTCS HEOTHEMJIEMOH 4acThio (ap-
MaleBTHYECKOI MOIep)KKU HacesneHusl. Bmecte ¢ Tem oTa nie-
STEIBHOCTh YaCTO COINPOBOXJIACTCS KOPPYNIIHOHHBIMU PUCKa-
MH, BO3PaCTAIOIIUMHU POIOPLHOHAIEHO Harpy3Ke Ha CHCTEMY
31paBooOXpaHeHus. HecoMHEeHHO, yrpo30if U BBHI30OBOM JUIsl Ha-
[MOHAJILHBIX CUCTEM 3/IPaBOOXPAHEHHS B ITOCIIEIHHIE TOIbI CTa-
sa nangemuss COVID-19, npuneciias He TOJIbKO 3HAYUTEIIbHBIC
YTpaThl CPEAN YEIOBEUESCTBA, HO U JICCTPYKTUBHO ITOBJIMSIBILAS
Ha MHOTHE YKOHOMHYECKHE, MOIUTHYECKHE, KYJIBTYPHBIE H CO-
[HaJIbHBIE COCTABIISIONINE O0IIECTBEHHON JKU3HU.

[ToTpeGHOCTE B JIEKApCTBEHHBIX CPEACTBAX, MEIUIUHCKOM
NPOAYKIMH ¥ HajJIeXkalleM KOJIMYEeCTBE BAaKI[MH BbI3Baja He-
00XOIUMOCTh 00Jice 3HAYMMOrO MPUCYTCTBHUS TOCYAapCcTBA HA
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(hapManeBTHUECKOM PBIHKE, alipoOaliy HOBBIX MPOLEAYP U T10-
psAAKa IPOBEICHUS T'OCYJApCTBEHHBIX (IIyOJIMYHBIX) 3aKyIOK,
BHEPEHHS CHIOCOOOB NMPEAOTBPAILCHUS] 1 MUHUMHU3AINN KOP-
pynuuu. B 9TOM acriekTe HEKOTOpbIe YUEHbIC YKa3bIBaIOT, YTO
KOPPYIILMS ¥ Ype3BbIYaliHbIe CHTYyalld IONUTHIBAIOT JAPYT
Jpyra, Hopox/jas emie OOJbIINNA KPU3KC. YBETHYCHUE KOJIHYe-
CTBa CPEJCTB, HEOOXOMUMBIX JJIsi OOPHOBI C YpPE3BBHIYANHBIMU
CUTYalUsIMH, HNOTPEOHOCTh B CPOYHOM IPEIOCTABICHUH II0-
MOIIY WJIM TaKeTOB YKOHOMHUYECKHX CTHMYJIOB, @ TaKKE PHUCK
HENPaBOMEPHOI0 BJIMSHMS HA IOJMTHYECKHE MEphl CO3MAIOT
UJeajbHbIe YCIIOBUS JJIS KOPPYILHUH, YBEIUUUBAs PUCKH €€
BO3HUKHOBEHMS, U, B TO )€ BPEeMsI, 0CJIA0JIsIsl HATNYUE MIPEIOT-
Bpamaonmx mexanusmoB [10]. Tlo pesynasratram omnmcaHus
100 KOppYHIIMOHHBIX CXeM B pernoHax Ykpaussl 3a 2020 rox
B cepe 3aKyIOK UMEIIH MECTO CJISYIOIIIE CXeMBbI: a) 3aKyIKa
TOBApOB U YCIIYT 110 3aBBILIEHHBIM IIeHaM. [IpenocraBnenue He-
3aKOHHBIX ¥ HEOOOCHOBAHHBIX MPEHMYILECTB IIPU IPOBEICHUH
TEH/ICPOB; 0) GOPMUPOBAHHE TEXHUYCCKUX 3a/1au JUIS TCHC-
POB TI0J] KOHKPETHOTO YYaCTHHKA; B) 3aKyIKa HEHY)XKHBIX, He-
11e71eco00pa3HbIX padoT, TOBApOB U YCIIyT; T') 310ynoTpedieHe
OIO/KETHBIMH CPEACTBAMH ITPU MPOBEJICHNUH 3aKyIIOK TOBAPOB U
yCIIyT, HalpaBJIeHHbIX Ha npenorspaiieHue COVID-19 [7].

Crnenyer ykasaTb, 4YTO IPOBEAEHHE TOCYIApPCTBEHHBIX 3a-
KyIIOK B YKpauHE BO MHOI'OM YPEryJIMpOBaHO 3aKOHOM «O
nmyOIMYHBIX 3aKynkax» or 25.12.2015 Ne 922-VIII [5]. Hns
oOecrieueHs] KOHKYPEHTHOH Cpefibl B YKpauHE CcO3/1aHa 3JIeK-
TPOHHAsI CHCTeMa MyOIMYHBIX 3aKyloK ProZorro, raromas Bo3-
MOXKHOCTh TOCYJapCTBEHHBIM M KOMMYHAJIBHBIM 3aKa3dHdKaM
O0OBABIIATH TEHIACPHl HA 3aKyINKy TOBApPOB, Pa0dOT M YCIYT AJIS
HY’KJI TOCYIapcTBa JIMOO TepPUTOPUAIIBHON OOIIMHBI, TaK KaK
y4acTue B OTKPBITON TEHAEPHOM IpoLeype NO3BOJISET CO3AaTh
paBHBIE YCIIOBHS VISl TOTSHIMAIBHBIX [TOCTABIINKOB.

B aroit cBazu U.C. [lemueHko oTMeYaeT, YTO aKTUBHOE HC-
HOJIb30BAHUE  YUPSIKACHUSIMU  3/IPAaBOOXPAHCHUSI  CHUCTEMBI
JNIEKTPOHHBIX 3aKynoK ProZorro, xoTtopas XapaKTepu3yercs
OTKPBITOCTBIO M «IPO3pPAauHOCTBIO», HpencraBisiercs dddex-
THUBHBIM MEXaHH3MOM OCYIIECTBICHUS MYOIHYHBIX 3aKYHOK H
npenynpexaeHus koppymnuuu [1].

Jloxumuman Kimp Konep u Jletinpe {umanuecko uccienys
KOPPYIILMOHHBIE PUCKU B chepe rocynapCTBEHHBIX (apMares-
THUYECKHMX 3aKyIOK, OTMEYAlOT HEOOXOJMMOCTh BHEJPEHUS OT-
KPBITBIX KOHTPAKTOB M JICKTPOHHBIX 3aKYIOK IS [IOBBILICHHS
HPO3PAaYHOCTH U MOAOTYETHOCTH, KaK d(PPEKTHUBHBIX Mep Mpo-
TUBOAEHCTBUS KOppynuuu. [Ipu 3TOM ydeHble OTMEYaroT 10JI0-
JKUTEJIbHBIN ONBIT (PYHKIIMOHUPOBAHUS YKPAUHCKOH CHCTEMBI
AJIEKTPOHHBIX 3aKyNOK ProZorro, a Takke YMIMHCKON CUCTEMBI
3aKynok (apmanesruyeckux npernaparoB CENABAST [9].

K nosio)uTensHbIM MOMEHTaM B aclieKTe MMPOTHBOJCHCTBUS
KOPPYIILIMU BO BPEeMsi TOCYJapCTBEHHBIX 3aKYIOK JICKapCTBEH-
HBIX CPEICTB CJIEAYeT OTHECTH Ha4alo (pyHKIIMOHUPOBAHUS IO-
CYapCTBEHHOTO MpeAnpuaTus « MeauHCKue 3aKynKy YKpa-
unb. C 25.10.2018 roga sTa opraHuzanus sBJISETCS SAUHOM,
obecrieunBaroIeil IEeHTPaIN30BaHHYIO 3aKyNKy KaueCTBEHHBIX
JICKapCTB M MEIUIMHCKUX H3JCIHUI 3a CYeT rocynapCTBEHHO-
ro Orompkera. KiroueBbiM 3aanueM rocrpennpustas «Menu-
[IMHCKHE 3aKYIKH YKpauHb» CTajgo (OPMHUPOBAHUE MPO3pad-
HOM, 2()QEeKTHBHOI, KOHKYPEHTHOIl M DKOHOMHOW KacaTeJIbHO
CpPEJIICTB HAJIOTOIIATENBIINKOB CHCTEMbI MyOINYHBIX 3aKYIOK
TOBapOB MEIUIIMHCKOTO Ha3HaYeHUs [2].

Opnnako nportuBozeiicteue nangemun COVID-19 3auacrtyio
TpeOyeT CO CTOPOHBI TOCY/IapCTBa ONEPATUBHBIX JICHCTBHM, YTO
BJIeYeT 3a co00il co3maHue ocoObIx mpouenyp. Hampumep, B
VYkpaune Takue Mepbl Haluu orpaxenue B [Tocranosnenuu Ka-
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ounera MunuctpoB ot 22.09.2021 Ne 1012 «Hekotopbie BOnpochl
3aKYIKH JICKAPCTBEHHBIX CPEACTB, HEOOXOMUMBIX JUIS OCYIIECT-
BJICHUSI M€, HaIIPaBJICHHBIX Ha MPEIOTBPAILCHIE BOSHUKHOBEHUS
1 pacIpOCTPAaHEHHUS, JTIOKAIU3ALMIO 1 JTUKBUALIUIO BCIIBILLIEK, S1IH-
JeMuii ¥ naHaemMuii octpoit pecriuparoproit 6omnesan COVID-19,
BbI3BaHHOU KOopoHaBUpycoM SARS-CoV-2» [3]

Ccputasicb  Ha  JaHHble — opranusauuu  Transparency
International, Huno [IxamapamBuiu [8] momdyepKuBacT, 4To
OZIHOM U3 Hambosee Ys3BUMBIX cdep A KOPPYILHUH BO Bpe-
Ms nangemun COVID-19 sBnsiercst 3aKynka BaklIMH U MaTe-
pHanoB, 4to 00yCIOBIEHO OeCHpeneEeHTHOCThI0O MaclTaboB
IIPOMU3BOJICTBA, PACHIPECIICHHS U PACIPOCTPAHEHUS BaKILUH OT
COVID-19 no Bcemy mupy. [Ipu 3T0M Bo3pacTaroT pucku mnorma-
JIaHUsI Ha PHIHKU COBITA HEKAYECTBEHHBIX U (alibCUPUIIPOBAH-
HBIX BaKIMH, KPaXH BaKLHMH HPH HX PaCIpPEIeICHUH, YTEUKH
9KCTPEHHOr0 ()MHAHCHUPOBAHUS, NPEAHAZHAUYCHHOIO Ul pas-
paboTKU M paclpoOCTPAaHEHHs BAKIMH, HETIOTH3M, (haBOPHUTU3M
U IpoYMe HeraTUBHbIC ABJICHUS. be3ycnoBHO, ¢ 3TUM cienyeT
COIVIACUTHCS, OAHAKO HANpalIMBaeTCs BOIPOC: KaK BO3ZHUKACT
KOPPYIILHS BO BpeMsl FOCYJapCTBEHHbIX 3aKyIIOK C UCII0JIb30Ba-
HHUEM 3JIeKTPOHHOH cucTeMbl?

OTBeuast Ha TOT BOINPOC, CIEAyeT OOpaTUTh BHUMAHHE Ha
TO, YTO IOJYYMBIIAss MHOXKECTBO IOJOKUTEIBHBIX OT3BIBOB
Kak B YKpauHe, TaK U 3a pyoexom cucrema ProZorro Bce xe He
SIBJISIETCS. U/ICAJIBHOM U OCTAaBIJIET MECTO Ul BO3HMKHOBEHUS
KOPPYILMOHHBIX PUCKOB. TakK, reHepasbHbII JUPEKTOP rocy-
napcrenHoro npeanpusitus «[IPO30OPPO» B. 3agBopHblii cam
MePeUNCIsieT CYILECTBYIOIUE CXEMbl B IOCYIapCTBEHHBIX 3a-
KyInKax: 1) HCIIOJIb30BaHNE CIAPPUHT-TIAPTHEPOB, I11€ YYaCTHU-
KU TEHAEPHOM 3aKyNKH JOrOBapUBAIOTCS MeX 1y co0oit o mobe-
JIe WM 7K€ BOBCE HE SIBJISIOTCA KOHKYPEHTaMHU IPH IPOBEICHUN
TOPIrOB; 2) 10MYCK KOMIIAHUH-HAPYIIUTEIbHUL] TEHICPHBIX IIpa-
BUJI M OIITPa)OBAaHHBIX AHTHMOHOMOJIBHBIM KOMUTETOM YKpa-
UHBI, K Y4aCTHIO B TOprax; 3) BBIUTPBILL CBSI3aHHBIX KOMIIaHUH,
KOTOpbIEe NPHHAMJIEKAT OIHOMY JIMIy WJIM WIEHaM OIHOHU ce-
MbH. [IpoBepUTh CBA3aHBI JIN KOMIIAHUU MEXy COOO0I BO3MOXK-
HO B EIMHOM rocyzapcTBEHHOM peecTpe FOpHUAMYECKUX JIHLL,
OJJHAKO 3aKyMIUIMKaMH y4acTHe TaKMX KOMIIaHWH B TOprax 3a-
YacTyl0 He OTKJIOHsETCs; 4) modena GUKTUBHBIX HPEANPUATHI,
r7e HeT HeOOXOMUMOTO 00OPYIOBAHHUS U IITaTa PabOTHHUKOB, &
OIIBIT AEATEIBHOCTH 110 CHELUAIBHOCTH 3a4acTyi0 OTCYTCTBYET,
YTO MOPOH HE «CMYILAeT» 3aKa3uuka; 5) apoOseHHe 3aKyIokK,
KOTOpO€E MPOBOAUTCS C LIEJIBIO COKPALLCHUS NOauu JTOKYMEH-
TOB YYaCTHMKaMH JIMOO K€ HEIONYIIEHUs N0 MPUHATHUS yda-
CTHS B TOprax 3apyOeKHBIX HPEANPUATHH; 6) AUCKPUMHUHALU
YYaCTHHKOB, CYIIHOCTb KOTOPOH COCTOMT B HMCKYCCTBEHHOM
YCTQHOBJIEHUM TPeOOBaHMM, MPUMEHUMBIX K €AUHCTBEHHOMY
YYaCTHUKY TOPIOB, YTO aBTOMATHYECKH CYXAeT KOJIMYECTBO
JKEJAIOIINX [IPUHATH ydacTHe B TeHAepe; 7) u30HpaTeabHOCTD
IIpU ONpelesieHUH 1noOenuTesnel, Koraa 3aKa3uuK M0-pasHoOMY
OLICHUBACT YYACTHUKOB TEHAEPOB IIPH OJMHAKOBBIX HAPYyLICHU-
SIX, OTKJIOHSISI OHUX U MPHU3HABas MOOEIUTEISIMU IpyTuX [4].

OOparasi BHUMaHHE Ha IEPEYHCIICHHbIC KOPPYMIMOHHbBIC
CXEMbI BO BpeMsl FOCYIapCTBEHHBIX 3aKyIIOK C HCIIOIb30BaHUEM
CUCTEMBI JICKTPOHHBIX 3aKYIOK, OCTAETCSI TOJIBKO IPEAIOo-
JKMTh MacLITaObl KOPPYILMOHHBIX MPOSIBICHUH 0€3 ee UCIHOJb-
3o0BaHus. Tak, no manHbIM Yrpasienuss OOH no HapkoTHkam
u npectynsoctu (YHIT OOH) npumepno 10-25% npouenros
BCEX CPEICTB, IOTPAYEHHBIX Ha MEIULIMHCKUE 3aKYIIKH BO BCEM
MHpe, TepstoTcs u3-3a Koppynuuu. B Esponeiickom Coroze 28%
cllydaeB KOppPyIHU B chepe 31paBOOXPAHEHHs OTHOCSTCS He-
MOCPEICTBEHHO K 3aKyINKe MEIUIHCKOr0 000pyHIoBaHusI. DTH
(Pl OTHOCSTCSI K «OOBIYHBIMY» YCIIOBUSIM U HE YYUTHIBAIOT
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Tabauya. I'ocyoapcmeennvie 3aKynKu 1eKapCmeeHHbIX CPeOCma: KOPPYRYUOHHbBIE PUCKU U MePbl NPOMUB0OeUCIBUS

Craaus 3aKynKH IposiBieHust KOppynuuu Meps! npoTuBoAeiicTBUSA
1. PaBHBII U TOTHOIICHHBIN TOCTYI K HH(POPMAIHH, Kacaro-
mieiicss KpUTepHeB MPOBOIMMOTO TEHAEPA;
2. IIpenocraBnenne BCeM yIOTHOMOUYSHHBIM yYaCTHUKAM
BO3MO)KHOCTH TIPUHSTH YJacTHE B TEHAEPE;
1. danscuduKays TUNA WK KoaudecTBa | 3. MOHUTOPHHT M aHAIIU3 PBIHKA JEKAPCTBEHHBIX CPEICTB, UX
JIEKapCTBEHHOTO CPEJICTBA; CTOMMOCTH, Ka4eCTBA M JOCTYITHOCTH;
2. Co3naHue UCKYCCTBEHHBIX Iperpan it | 4. AHanu3 peIHKa AU OTpeNieNieHHs SKOHOMUYECKH Hanbosee
YYaCTHUKOB TEHZEPA, PACIINPEHHE HITH BBITOJHOTO MPEUIOKEHNS U IPOBEACHHE MTPEIBAPHTEIBHBIX
COKpAIIIEHNE TAKOTO CITHCKA; PBIHOYHBIX KOHCYITBTAIlNH ¢ BO3MOKHBIMH TTOCTABIHKAMT;
3. TenaepHbIe TPEITOKEHUS, COCTABICH- 5. IIpoBepka HaIeKHOCTH MOTEHIIHANBHBIX TOCTABIINKOB
ToxroToska HBIE B M10J1b3y KOHKPETHOTO ITOCTaBIIHKA Ha TpeMeT NO3UTUBHON UCTOPHH TI0 IOTOBOPAM MOCTaBKU
WITH TIPEJICTABISIEMOTO UM MEAUIIMHCKOTO ¥ OTCYTCTBHSA Y HUX (DAKTOB MPUBIECUCHHS K IOPUANIECKON
npernapara; OTBETCTBEHHOCTH 3@ KOPPYTIHOHHBIE NN CBSI3aHHBIE C KOP-
4. [lognenka TOKyMEHTALINH; pynuueit nefcTBus;
5. JleHesxHOE BO3HArpa)xXIeHHE HET0OPO- 6. OTcyTcTBHE KOH(IMKTA HHTEPECOB (MHBIX CBS3€i) MEXKIY
COBECTHBIMHU MOCTABIIUKAMH JIOJKHOCT- MOTEHIUATBHBIM MTOCTABIINKOM U JOKHOCTHBIMU JINLAMU
HBIX JIMI OPTaHU3aIMHU 3aKyIIINKA; 3aKa3umKa;
6. [Ipobrnenue 3aKymKH. 7. IIpoBepka Ha IpeAMET OTCYTCTBHUS Yy NOTEHIIMAIBLHOTO T10-
CTaBIIMKA (haKTOB HAPYIIECHNS MTPABII KOHKYPEHIINH 1 UCKa-
JKEHHS PE3yIBbTaTOB TEHAEPOB;
8. Hannume cucTeMbl BHEITHETO HAA30pa 32 COOMIONEHIEM
MPaBHJI TOCYIaPCTBEHHBIX 3aKyTIOK.
1. IIpoBenenue TeHaepa MO BAUSHUEM 1. Obecneyenue Mpo3pavyHOro U OTKPHITOTO MpoIiecca MpoBe-
HETPaBOMEPHOH BHITO/IBI; JICHUSI TeH/Iepa C MCTIOIb30BaHHEM NH()OPMAIIMOHHO-KOMMY-
2. IIpoBeneHne TeHaepa MO/ BIUSTHAEM HHUKAIMOHHBIX TEXHOJOTHUI;
JIaBJIEHHS CO CTOPOHBI PyKOBOJACTBA Opra- | 2. YuacTHe MeXIyHapOIHBIX OPTraHU3aluii B chepe 3apaBo-
Saxyna HH3AIMN 3aKa391Ka; OXPAHEHUS U MIPOTHBOJACHCTBUS KOPPYTIIHN;
3. Viyuienne u3 Buaa KOH(QINKTOB HHTE- 3. CBoeBpeMeHHas peakIysl Ha MOTEHIUAIBHBIE U IBHBIE
PECcoB, KOTOPBIE MOTYT OKAa3aTh BINSHUE KOH(IMKTHI HHTEPECOB. MeXaHU3MBbI pa3pelnieHns TAKuX KOH-
Ha Pe3ylbTaThl TEHIEPa; (IIUKTOB;
4. HeobocHoBaHHAs TUCKBaTH(DUKAIHSA 4. YcTaHOBIIEHHE YETKUX M MPO3PAYHBIX TPABHII IPOBEICHHS
OT/IENbHBIX yYACTHUKOB; TOCYAapCTBEHHBIX 3aKYIOK 3a CYET OFOMKETHBIX CPEJICTB
1. O6HaponoBaHKue HHGOPMAIMHU O IIPOBEICHHOH MpoLeaype
1. danscupuIupoBaHHBIE CUETA; TOCYAapCTBEHHOMN 3aKyIKU M JIOTOBOPE MOCTABKH JIEKap-
2. 3aBBIIICHHBIC KOHTPAKTEI; CTBEHHBIX CPEJICTB;
TlocraBka 3. [lepenncanHble yCIIOBUSI KOHTPAKTA; 2. OT4ETHOCTH U OTKPBITOCTH JUIsL OOIIECTBEHHOTO KOHTPOJIS;
4. Hapyuienue CpoKoB U yCJIOBH 110- 3. [IpoBenenue oUITMATTBHBIX ayIUTOB;
CTaBKU 4. HezaBucumas oneHka 3(pQeKTHBHOCTH ¥ KOHTPOJIb COOIIIO-
JICHUSI YCJIOBUH IOCTABKHU.

MHOJKECTBa 00CTOATENbCTB. JJIsl MpemoTBpameHust ToJ00HBIX
CUTyallMii M TapaHTUPOBAHUS HAWIYYIIMX YCIOBUH NPH IIPO-
BEJICHUH 3aKyMOK HEOOXOMMO 00eCIIeUnTh OONBIIYIO TPO3pad-
HOCTH B TaKUX MPOLIEILYPaX.

[maBHBEIM 00pa3oM 3TO MOXKET OBITh JOCTHUTHYTO TP COOIIO-
JeHnH OayaHca MEXJIy OIEepaTHBHOCTHIO IIPOBEACHUS 3aKyITKH
JIEKAaPCTBEHHBIX CPEJICTB, COXPAaHEHUEM aHTHKOPPYIIIMOHHBIX Mep
1 3QPEKTUBHOCTBIO pearnpoBaHusl Ha BO3HUKAOIINE yrpo3bl. Ot-
JIeNTBHBIE M3 TAKUX Mep JIOJDKHBI BKITIOYATh B ce0sl: BBIIEIICHHE pe-
CYpCOB JUTsI IPOBEICHHUST BRIOOPOYHBIX POBEPOK KA4eCTBA IIOCTAB-
JSIEMBIX TOBapOB U YCIIYT, MOOIIPEHHE TPaXkIaHCKOro 00IiecTBa
u npencrasureneit CMU k mpoBeeHUI0O MOHUTOPUHTA IIpoLiecca
3aKyIIKH ¥ OOBSIBIICHUE O TIIATEIFHOM ay/IiTe TPAH3aKIHiA, IMEB-
IIMX MECTO BO BpeMsl ISUCTBUS Upe3BbluaiiHo cutyaruu [10].

W3ydas necTtpykTHBHOE BIMsHHE Koppynuuw, TapuH Buan
MIPUXOUT K BBIBOJY, YTO OHA BMECTE C OTCYTCTBHEM IIPO-
3payHOCTH M TOJOTYETHOCTH B MEIUIMHE IMOAPHIBACT 3/10PO-
BbE, OTPaHUYMBAS PABHBIH JOCTYN K MEAUIMHCKHM yCIyram
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n ¢unaHcoBoi 3ammre. OOpaTHas TPONOPIHMOHAIBHOCTH, MO
MHEHHIO JKCIIEPTa, COCTOUT B TOM, YTO B CTPAaHAX C OOJIBIIMM
YPOBHEM KOPPYIIIIMU HACEJICHHE B MEHBIICH CTEIICHH YIOBIIET-
BOPEHO KAauyeCTBOM MEIUIMHCKUX yciyr. [Ipn aToM Koppymims
HAHOCHUT BPeJl HE TOJBKO 37I0POBBIO, HO U €r0 AeTePMUHAHTAM:
Ka4ecTBY BOJIbI, CAHUTAPHBIM HOpPMaM, TPOJYKTaM IHTAHUS U
yCIIOBUAM npoxkuBaHus [11].

[Tpunumast 3a ocHoBy npemoxkeHHyro [bxuuan Kimvp Konep
n Jletinpe [lnmandecko [9] Tabnuily KOpPYHIIHOHHBIX PUCKOB IIPH
MPOBEJICHUH ITyOJIMYHBIX TOPTOB, HAMHU OIpPE/IENICHB OCHOBHEIE
MPOSIBIICHUSI KOPPYIILIMY U MEPBI MPOTUBOCHCTBHUSI BO BPEMsI TOCY-
JIAPCTBEHHBIX 3aKYIIOK JICKAPCTBEHHBIX CPEICTB (Tabmuma).

BeiBon. Koppymniust siBiIseTcss akTyaabHON MpoOiIeMoit aist
cepbl TOCYIapCTBEHHBIX 3aKyIOK, OJHAKO KOPPYIIIMOHHEIE
PHCKH CYIIECTBEHHO BO3pPACTAalOT BO BpeMs JCHCTBHS UPE3BBI-
yaifHeIX cuTyauuil, Hanpumep, nmanaemun COVID-19. Tocy-
JTApCTBEHHAs 3aKyITKa JICKAPCTBEHHBIX CPEACTB SIBISIETCS Upe3-
BBIYAI{HO 3HAUMMON ¥ BMECTE C T€M, JIOBOJILHO ITOJIBEPKEHHON
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TaKUM pUCKaM IpoLeaypod. Yrpo3bl, Hecyliue B cebe MposiB-
JICHHs KOPPYIILMU BO BPEMsI TOCYAAPCTBEHHBIX 3aKyIIOK JIEKap-
CTBEHHBIX CPEJICTB, OTPAXKAIOTCS HE TOJIBKO Ha SKOHOMHUKE CTpa-
HBI, HO ¥ Ha [I0KA3aTeJ X 00LIeCTBEHHOTO 310POBbsI HACSIICHUS,
€ro TPYAOCIIOCOOHOCTH U JKU3HECSITEIbHOCTH B 1IEJIOM.

3HaYMMOCTh PacCMaTPUBAEMOTO BOIIpoca 00yClIaBIMBaeT He-
00XOIMMOCTb COOMIOCHUs OajlaHca MEXy OIlepaTHBHOCTHIO
IIPOBEJICHUS 3aKyIIKHA JICKAPCTBEHHBIX CPEICTB, COXpPaHEHUEM
AQHTUKOPPYILUOHHBIX Mep M 3((PEKTHBHOCTBIO pearrpoBaHHs
Ha BO3HHUKAIOIHE YTPO3bI.

[ITupoxoe ocBelieHUe MPOLEAYP FOCYIAPCTBEHHBIX 3aKYIIOK
JIEKapCTBEHHBIX CPE/ICTB C UCIIONB30BAaHUEM CHCTEM DJICKTPOH-
HBIX TOProB B COBOKYIIHOCTU C OTKPBITOCTBIO M IOAOTYCT-
HOCTBIO TaKOM JACATCIIBHOCTH, CIIOCOOHBI BBICTYIIUTL HaJJjIe-
KalMMU MHCTPYMEHTAMU B HEAONYILIECHUU KOPPYIIIUOHHBIX
HpOﬂBHeHI/II\/'I. 3HAaYUMBIM MOMEHTOM SIBJISIETCSI TAKIKE y4€eT BO3-
MOXKHBIX IPOSIBIICHHI KOPPYNLUHM Ha KaXKI0H cTaauu rocynap-
CTBEHHOM 3aKYIIKH, 9YTO IO3BOJISIET CKOHLCHTPUPOBATL YCUIINA
Ha Mepax NPOTHBOACHCTBHS U HAUICKALICH PeaKiuu rocyaap-
CTBa Ha IIPOTHUBOIIPABHBIC ICHCTBUS.
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SUMMARY

COUNTERACTION TO CORRUPTION DURING PUB-
LIC PROCUREMENT OF MEDICINAL PRODUCTS

!Lohvynenko B., *Podoliaka A., *Domin Yu., ‘Kolesnikova I.,
SSalaieva K.

!Dnipropetrovsk State University of Internal Affairs; Interre-
gional Academy of Personnel Management, Kyiv; *Advocate,
Kyiv; *Yaroslav Mudryi National Law University, Kharkiv;
SKharkiv National University of Internal Affairs, Ukraine

The purpose of the article is to carry out a comparative analy-
sis of common manifestations of corruption and corruption risks
during public procurement of medicinal products in Ukraine
and foreign countries in order to find effective ways to coun-
teract to such cases. The materials of the research were the pro-
visions of foreign legislation, national regulatory legal acts in
the health care sector. Theoretical basis of the article is research
focused on various aspects of combating corruption in the field
of medicine, ways to prevent and minimize cases of corruption
manifestations, improvement of anti-corruption measures dur-
ing public procurement of medicinal products. The authors of
the article have used comparative, comparative and legal, his-
torical and legal, formal and legal methods, methods of formal
logic, method of system analysis. It has been concluded that the
problem of corruption is not new for public procurement area.
However, corruption risks increase significantly during emer-
gency situations. Public procurement of medicinal products is
an extremely important and at the same time rather prone pro-
cedure to such risks. Threats of corruption manifestations dur-
ing public procurement of medicinal products affect not only the
country’s economy, but also the indicators of the public health
of the population, its working ability and vital function in the
whole. The importance of the studied issue determines the need
to strike a balance between the promptness of conducting the
procurement of medicinal products, the preservation of anti-
corruption measures and the effectiveness of response to emerg-
ing threats. Wide coverage of procedures of public procurement
of medicinal products with the usage of electronic trading sys-
tems together with the demonstrativeness and accountability of
such activities, can act as appropriate tools to prevent corruption
manifestations. Taking into account the possible manifestations
of corruption at each stage of public procurement is an important
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matter. It allows us to focus on counteraction measures and the
proper response of the state to illegal actions.

Keywords: corruption, medicinal products, government pro-
curement, public purchase of medicinal products carried out by
entities linked to the State, legislation in the health care sector,
anti-corruption measures

PE3IOME

MPOTUBOAEWCTBUE KOPPYNIIMUA TIPH TOCY-
JAPCTBEHHBIX 3AKYIKAX JEKAPCTBEHHBIX
CPEJICTB

Ulorsunenko B.A., 2[loxoasika A.M., }Iomun FO.M.,
‘Konecnnxona M. A., SCanaeBa K.A.

! Ilnenponemposckuil 20Cy0apCmeeHHblll YHUBEPCUMEN GHYMpPEeH-
Hux Oen; “Medicpeuonanvhas akademus ynpasneniisi NepcoHaiom,
Kues, 3Aosoxam, Kues, *Hayuonanvisiti opuoudecKutl yHueepCu-
mem um. fApocnasa Myopoeo, Xapuvkos, *Xapokosckuil Hayuonaio-
Hblll yHUSEpCUmem Hympennux oeln, Ypauna

Lenp uccnenoBanus - KOMIApaTUBHBIN aHAJIN3 pacnpocTpa-
HEHHBIX MPOSIBICHUI KOPPYILUH ¥ KOPPYIILHOHHBIX PUCKOB BO
BpeMsl TOCYIApCTBEHHBIX 3aKYIOK JICKAPCTBEHHBIX CPEICTB B
VkpauHe U 3apyOeKHBIX roCyAapcTBax [Uisl moucka (dexTus-
HBIX IIyTeH NPOTUBOACHCTBUS TAaKUM CIIy4asiM.

MarepuanoM HUcciIe0BaHus SIBUINCH ITOI0XKEHNS 3apyOeKHOIO
3aKOHOJIATEIbCTBA M HAIIMOHAJIBHBIX HOPMATUBHO-TIPABOBBIX aK-
TOB B cepe 3mpaBooxpaHeHus. TeopeTHUeCKo OCHOBOW CTaThu
SIBISIIOTCSL MICCJIGOBAHMS, MOCBSILICHHBIC PA3JIMYHBIM acHeKTaM
HPOTHBOICHCTBUS KOPPYIIMH B cdepe MeIMIMHBI, CIocodaM
HEJIONYLICHUS, MUHUMHU3AlUK CITy4aeB KOPPYILMOHHBIX MPOSIB-
JICHUH M yCOBEPILEHCTOBAHMSI MEpP MPOTHBOICHCTBHUSI KOPPYIILIHH
BO BpEMsl TOCYJapCTBEHHBIX 3aKYIIOK JICKAPCTBEHHBIX CPECTB. B
CTaThe HCIIONIB30BAINCH KOMIIAPATHBHBIM, CPaBHUTEIBHO-IIPABO-
BOM, HCTOPUKO-TIPABOBOMA, (POPMATLHO-TIPABOBOI METOJIbI, METOIBI
(opMaIbHOM JIOTUKH U CHCTEMHOTO aHAJIH3a.

CrenaH BBIBOJ, YTO NPOOIIeMa KOPPYIILUH HE SIBIISICTCS] HOBOM
Jutst cephl roCyAapCTBEHHBIX 3aKyoK. OJHAaKO KOPPYHIMOH-
HbBIC PUCKHU CYIIECTBEHHO BO3PACTAIOT MPU YPE3BbIYAWHBIX CH-
Tyauusix. [ocyaapcTBeHHast 3aKylKa JISKAPCTBEHHBIX CPEICTB
SIBJISIETCS] BECbMa 3HAYMMOM U TO/IBEPIKEHHON PHUCKaM MPOLE/IY-
poii. Yrpo3sl, Hecylue B ceOe MPOsIBICHUS KOPPYIILIUU BO Bpe-
MsI TOCY/IapPCTBEHHBIX 3aKyIOK JIEKapCTBEHHBIX CPEACTB, OTpa-
JKAIOTCsl HE TOJIBKO Ha 9KOHOMHUKE CTPaHbI, HO U Ha MOKa3aTesiX
OOIIECTBEHHOT'O 3710POBbsI HACEJICHHSI, €r0 TPYIOCIOCOOHOCTH
U JKH3HENSSITeIbHOCTH B LEJIOM. 3HaYMMOCTh paccMaTpHBaec-
MOTr0 BOIIpOCa JUKTYET HEOOXOIUMOCTh coOitoneHus OanaHca
MEX/Iy ONEepPaTHBHOCTBIO MPOBEICHHS 3aKYIIKH JIEKapCTBEHHBIX
CPEJICTB, COXPAHEHUEM aHTHKOPPYILIMOHHBIX Mep 1 A deKTuB-
HOCTBIO pearupoBaHusi Ha BO3HHKaromue yrpossl. lllupoxoe
OCBELIEHUE MIPOLEAYP FOCYIapCTBEHHBIX 3aKYIOK JIEKapCTBEH-
HBIX CPEJICTB C UCIIOIb30BAaHUEM CHCTEM JJIEKTPOHHBIX TOPTOB B
COBOKYITHOCTH C OTKPBITOCTBIO U MOAOTYETHOCTBIO TAKOM Jiesi-
TEJILHOCTH CIIOCOOHBI BBICTYITUTh HA JIC)KALUMH HHCTPYMEHTA-
MH B HEJOIMYLICHNH KOPPYMLIUOHHBIX MPOSIBICHUN. 3HAYUMBIM
MOMEHTOM SIBJISICTCSI YUeT BOSMOXKHBIX ITPOSIBICHUI KOPPYIILIUH
Ha KaXJOW CTauu roCylapCTBEHHON 3aKyIKH, YTO MO3BOJISAET
CKOHLICHTPUPOBATh YCHJIMS Ha Mepax MPOTUBOJACHUCTBUS U HaJl-
Ne)Kallei peakuy rocyapcTsa Ha IPOTUBOIPABHbBIE ISHCTBHSI.
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THE SHORT- AND LONG-TERM IMPACTS OF INTRAOSSEOUS CATHETERIZATION TRAINING
ON MEDICAL STAFF’S READINESS TO STABILIZE CRITICAL PATIENTS
AT THE PEDIATRIC EMERGENCY DEPARTMENT

Kikodze N., Nemsadze K., Anuoluwap O., Enoch O., Intskirveli M.

David Tvildiani Medical University, Thilisi, Georgia

Administration of fluids and drugs to pediatric patients during
resuscitation necessitates frequent use of intravenous access.
However, establishment of an intravenous access can be time
consuming, challenging, and difficult in critically ill pediatric
patients. Depending on the situation, techniques like umbilical
catheter placement, venous cut-down, central venous catheter-
ization are not an option. A rapid and effective alternative route
for infusion of fluids and drugs in the emergency care of pediat-
ric patients is the use of intraosseous (IO) line [2,8,9]. The bone
marrow spaces inside the bone cavity are not collapsible unlike
veins, making it readily available for use. Also, fluids, resuscita-
tion drugs and blood products given through this route would go
rapidly into the central circulation at about the same rate as an
intravenous access [4,5,8,10].

The American Heart Association (AHA), the UK resuscitation
council and the International Liaison Committee on Resuscita-
tion (ILCOR) have widely accepted and approved the use of the
intraosseous line as a first line method of resuscitation in cardiac
arrest and first or second line in peri-arrest situation. It was dis-
cussed to transfuse fluids, blood products and a variety of drugs.
[1,3,11]. Despite these indications, the use of intraosseous ac-
cess is not a prominent feature in actual emergency cases and
studies describing its use across diverse emergency department
and hospital settings are blurry, particularly from low and lower-
middle-income countries.

All emergency physicians are required to attend these voca-
tional training programs with some frequency every 2 years or
once every 3 years. Also, international conferences or congress-
es held in emergency care include practical training courses in
intraosseous injection. Because of this, a doctor or resident who
is less proficient in this methodology is empowered to demon-
strate practical skills in this methodology.

To our knowledge, the use of intraosseous access has not been
established in Georgia and it’s not readily used in the settings of
either pediatric or adult emergency care.

Therefore, the groundwork should be laid in Georgia for the
introduction of bone injection methodology as an alternative
way when peripheral vein catheterization is not possible. As it
is accepted in the Western countries medical systems — by con-
ducting practical classes at conferences and congresses. Also,
at this stage, BLS, ACLS, ATLS and PALS courses are being
established in Georgia, part of which is the training in intraosse-
ous injection techniques.

The main purpose of study at this stage was to determine the
need for repeated training for staff. A further aim was to divide
trained physicians into two conditional groups: the first group
who use this methodology after training and the second group
who do not to use it in the practice.

Material and methods. To achieve our study purpose, a to-
tal of 16 doctors from emergency departments of two pediatric
clinics in Georgia were trained in theoretical and practical skills
of intraosseous catheter placement, contraindications, and cath-
eterization techniques.

The aim of the training was for the physicians to gain the com-
petence to successfully administer an 1O infusion if IV access
failed in an emergency.

In brief, the curriculum of this training contains the following:

(1) A short interactive lecture in 1O access: guidelines, algorithm,
indications (failed IV access or resuscitation), contraindications
(e.g. nonintact bone), location for 10 puncture (e.g. proximal
part of tibia).
(i1) Practice: skill stations with a plastic bone, an 10 set per
each participant and one instructor per four participants. After
demonstration every participant administers a full IO infusion
including fixation technique.

The handling of the 10 needle is crucial for success. Each
participant received feedback after practical demonstration of
the skill.

Staff testing was conducted before the start of the training.
Relevant post-testing was also conducted after the training ses-
sions. As can be seen from the pre-test and post-test results
(short-term), the training was successful. Physicians have mas-
tered new theoretical and practical skills (Table 1).

The average time for the procedure is about 2 minutes when
performed by experienced medical personnel with a suitable de-
vice like EZ-10 [5,7,13] This technique, in capable and skillful
hands, can attain relativély quick resuscitation but it’s not with-
out risk of life-threatening complications.

Most of the doctors in this study were female, one was male.
Most were over the age of 40, with medical experience of 2 to
5 years working as a pediatric emergency physician. Five of
these physicians actively used the appropriate methodology in
the management of severe patients when peripheral venous cath-
eterization was impossible and complete indication was intraos-
seous catheterization (Table 2).

Table 1. Paired Samples Statistics Pre-test and the first Post-Test Comparison

Mean N Std. Deviation Std. Error Mean Sig.
Pre-test 7.62 26 4.500 .882 .001
PostT 13.88 26 5.309 1.041
Table 2. Paired Samples Statistics Pre-test and Long-term Post-Test Comparison
Mean N Std. Deviation Std. Error Mean Sig.
Pre-test 7.62 26 4.500 .882 .024
LT Post-Test 9.65 26 5.051 991
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We used paired sample t-test to compare pre- and post-test
scores among groups, as well as independent sample t-test to
compare scores among participants who performed the proce-
dure between the post-test and the long-term post-test and those
who didn’t perform it (Fig.).

Statistical calculations were performed by SPSS.

Results and discussion. Exam scores differed statistically
significantly between the pre (mean:7.62, SD:4.5) and post-test
(mean:9.65, SD:5.05) groups (p<0.001), as well as between the
post-test and long-term control post-test groups (mean:13.88,
SD:5.3) (p<0.05). Test scores, as could be expected, decreased
on average over time.

While the first post-test results didn’t differ statistically sig-
nificantly (p=0.521) the results of the second post-test (long-
term) differred statistically significantly between the groups
of 5 physicians who had practically performed the procedure
between the post-tests, and those who didn’t perform the proce-
dure (p<0.001).

20—

Testresults

Fig. Pre-test vs short term post test vs long-term post test

We suggest that if the methodology is used by a physician,
the need for active repetitive training in practice every two years
will suffice.

If physicians do not apply this methodology in practice, this
practical skill and theoretical knowledge will lead to repeated
trainings every 6 months. An interesting link was also found be-
tween medical experience and the age of physicians using this
methodology.

We observed that the younger the doctor and the less clini-
cal experience he has, the more easily and often they use the
intraosseous catheterization method. The IO route is reemerging
in pediatric emergency care due to its effectiveness, also its ease
and practical use. It is generally acknowledged as an adequate
“plan B” in emergency situations where the use of peripheral IV
access has failed usually after 3 attempts or about 90 seconds.

One of the major advantages of the intraosseous route is that
its technique requires little or no experience to acquire expertise,
it is readily accepted and frequently used by medical personnel
trained in it [9]. The limiting factor of use of this route would be
lack of training and low indication in the neonatal critical care
life support guidelines. In this case, there is high focus on the
use of umbilical venous access alone [6,9,12]. This study is to
help pave way for further research work and consequent use of
this method in emergency care of critically ill pediatric patients.

© GMN

The emergency medical personnel should become more
skilled in a technique that will enhance their ability to resuscitate
critically ill pediatric patients who in the past would have suf-
fered debilitating consequences due to lack of establishment of
intravenous access [12,15]. Comprehensive application of this
technique in prehospital setting and emergency unit will ben-
efit pediatric patients with shock, status epilepticus and those in
need of fluids. It would invariably help decrease the mortality
rate in these patients [12,14,15].

The convenience and preference of use of the intraosseous
access is vast, the most important being its ease of use and how
fast it is. Its low rate of complication is a very valid point and the
increase in risk of the complication has been shown to be pro-
portional to the length of keeping the catheter in place [8,11,16].
This is the reason why the most optimal amount of time for
placement is less than 24 hours or as soon as venous access can
be achieved [17].

Conclusion. One of the major advantages of the intraosse-
ous route is that its technique requires little or no experience to
acquire expertise, it is readily accepted and frequently used by
medical personnel trained in it [9]. The limiting factor of use of
this route would be lack of training and low indication in the
neonatal critical care life support guidelines, as in our case. In
this case, there is high focus on the use of umbilical venous ac-
cess alone [6,9,12].. This study is to help pave way for further
research work and consequent use of this method in emergency
care of critically ill pediatric patients, which requires training
and repeated training sessions.
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SUMMARY

THE SHORT- AND LONG-TERM IMPACTS OF IN-
TRAOSSEOUS CATHETERIZATION TRAINING ON
MEDICAL STAFF’S READINESS TO STABILIZE CRITI-
CAL PATIENTS AT THE PEDIATRIC EMERGENCY DE-
PARTMENT

Kikodze N., Nemsadze K., Anuoluwap O., Enoch O.,
Intskirveli M.

David Tvildiani Medical University, Thilisi, Georgia

The introduction of intraosseous injection methodology is
very important in critically ill patients, with whom peripheral
venous catheterization is impossible and there is not enough
time to access a central vein due to a life-threatening condition
of the patient.

To carry out the relevant methodology in Georgia, for the first
time in 2016 and then in 2017, the USA Mayo Clinic Emergency
Care Physicians held trainings in Intraosseous Catheterization,
which included both theoretical (indications, contraindications,
complications, etc.) and practical trainings (techniques for using
a special tool on manikin bone).A team of emergency physicians
from two Pediatric Clinics of Georgia was later selected to un-
dergo the above-mentioned training (theoretical and practical).
Both teams were tested before and after the training. The results
were compared. For two years, a certain number of physicians
performed appropriate manipulation in patients.

The aim of our further study was to determine whether phy-
sicians possessed theoretical and practical skills two years af-
ter training. Doctors were divided into two groups: those who
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performed this manipulation during this period and those who
did not. The results of the testing ahve shown the need for peri-
odic intraosseous catheterization training so that physicians who
have not practiced this manipulation would not lose the relevant
skills and perform this manipulation safely when needed.

Keywords: Intraosseous Access, Intraosseous access training,
intraosseous catheter, pediatric emergency care, intraosseous
line, pediatric resuscitation, vascular access.

PE3IOME

KPATKOCPOYHOE U JOJTI'OCPOYHOE BJIUSAHUE
OBYUEHUSABHYTPUKOCTHOMKATETEPUZALIAU
HATOTOBHOCTBMEJUIUHCKOI'OIIEPCOHAJIA
CTABUJIN3UPOBATh NAIIMEHTOB B KPUTHYE-
CKOM COCTOSIHUU B IEJUATPUYECKOM OTJE-
JIEHUU HEOTJOXHOM MOMOIIH

Kuxonze H.P., Hemcanze K.I1., Anyaaysan O., EnouT.,
HNnukupsenu M.

Meouyunckuit ynueepcumem um. [asuoa Teunouanu, Tounucu,
I py3us

V Ts0keno00bHBIX, s KOTOPBIX KareTepu3anus nepudepu-
YECKUX BEH HEBO3MOXKHA M HET BPEMEHHM Ha JIOCTYII K LIEHTPallb-
HOI1 BeHE B CBSI3U C OITACHBIM JJIsl JKH3HU COCTOSIHHEM IAllUeHTa,
HE00X0IMMO BHEAPEHHE METOIUKH BHYTPHUKOCTHBIX HHBEKIIUIL.
Jli1s ocBOEHMS COOTBETCTBYIOLIEH MeToon0ruu B [ py3un Briep-
Bble B 2016 1, a 3aTem B 2017 1. Bpauu CKOPOH MOMOIY KITHMHUKH
Mbiio (CLLA) npoBenu TPEHHHIH IO BHYTPUKOCTHOH Karere-
pU3aLny, KOTOpble BKIIOYAIN KaK TEOpeTHYeCKue (II0Ka3aHus,
HPOTHBOIIOKA3aHUsI, OCIIOKHEHHUS), TAK U MPAKTHYCCKUE 3aHsI-
TSl (TIPUEMBI MCIIOJIb30BaHHs CIELHATbHOI0 MHCTPYMEHTA Ha
KOCTH MaHEKeHa). Il IPOXOoXKAEHUsI TEOPETHYECKOro U IpaK-
THYECKOTO 00y4eHus ObLIH co3anbl 2 KoMaH sl O0e KOMaHIbI
IIPOTECTUPOBAHBI 10 U MOCIIE TPEHUPOBKU. Pe3ysbTarsl cpaBHU-
BAJINCh. B TeueHue qByX JIeT ONpeseIeHHOe KOJIMYECTBO Bpayeii
IIPOBOIMIIN COOTBETCTBYIOIINE MAHUITYJIALMHU C ALIUEHTAMHU.

Lenpro nanpHelIIero ucciaeaoBaHus ABUIOCH OIpeAeICHUe
- 00J1a1a10T JIM Bpayd TEOPETUYECKUMHU U NPAKTUYECKUMHU Ha-
BBIKAMU CITYCTS J[Ba T0/Ia 110CJIe 00y4eHHMSI.

Bpaun ObuiM paszesneHbl Ha [BE TPYIIIbI: BBIIOIHSBIINC
JaHHYI0O MaHWIYJSILUIO B 3TOT IIEPUOJ M HEBBINONHsBIINE. Pe-
3yJIBTaThl TECTUPOBAHHMSI TOKA3aJId HEOOXOJUMOCTh [IEPUOANYe-
CKOro 00y4eHHs BHYTPHUKOCTHOH KaTeTepu3aluy C LEJIbI0 CO-
BEPILCHCTBOBAHHSI HEOOXOIMMBIX HABBIKOB.
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