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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
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui 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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JUXTA-ARTICULAR ADIPOSIS DOLOROSA IN LIPEDEMA PATIENTS

Wollina U.

Stadtisches Klinikum Dresden, Department of Dermatology and Allergology, Germany

Painful disorders of subcutaneous adipose tissue are often
misdiagnosed as obesity or lymphedema. The most common
disorders of this kind are lipedema and Dercum’s disease, both
affecting the body symmetrically.

While lipedema is a disorder almost exclusively affecting
women after puberty, Dercum’s disease may affect both males
and females. It has its peak occurrence in the 3" and 4" decade
of life [1,2].

Dercum’s disease has been classified by Emma Hansson et
al. [3] into:

I. Generalized diffuse type with diffusely widespread painful
adipose tissue without clear lipomas,

II. Generalized nodular type with general pain in adipose tis-
sue and intense pain in and around multiple lipomas,

III. Localized nodular type with pain in and around multiple
lipomas, and

IV. Juxta-articular type with solitary deposits of excess subcu-
taneous adipose tissue [3]. Type IV may occur asymmetrically.

Lipedema is a disorder with autonomous adipose tissue growth
limited to the extremities but leaving hands and feet unaffected.
Three stages of the disease have been differentiated (Table) [4].
There are several morphological subtypes of this disease:

Type I: Pelvis, buttocks and hips

Type II: Buttocks to knees

Type III: Buttocks to ankles

Type IV: Arms

Type V: Lower legs [5].

Table. Lipedema stages

Characteristics

Smooth skin surface, homogenous increase in
subcutaneous adipose tissue, hypothermia of
skin surface

Irregular skin surface, nodular development
in the subcutaneous adipose tissue

Tender subcutaneous nodules, marked in-
crease in circumference with loose tissue,
bulging protrusion of subcutaneous adipose
tissue at inner thighs, knees, and elbows

Stages

Stage 1

Stage 2

Stage 3

The bulging protrusions of inner knees may be misjudged
since this phenomenon can be a symptom of coexisting juxta-
articular adiposis dolorosa (Dercum’s disease type 1V). The
following are important aspects pertinent to various levels of
disease:

1. Both disorders have a different pathogenesis and run a dif-
ferent course.

2. Treatment may be different, although both seem to benefit
from tumescent liposuction.

3. In Germany, currently, women with lipedema stage III can
undergo a therapeutic liposuction covered by regular insurance.

We investigated patients with confirmed lipedema for coexis-
tence of juxta-articular adiposis dolorosa of the medial aspects
of the knees.

© GMN

Material and methods. We investigated 297 female patients
treated at our special outpatient clinic for lipedema and lymph-
edema, established at the Department of Dermatology and Al-
lergology, Stidtisches Klinikum Dresden.

Inclusion criteria were confirmed diagnosis of lipedema ac-
cording to the criteria of Buck and Herbst [6]. Patients with
coexistent lymphedema have been excluded. Patients with sym-
metrical lipomatosis have not been considered.

Juxta-articular adiposis dolorosa of the medial knees have
been diagnosed according to Hansson et al. [3]. Generalized
overweight or obesity and chronic pain (>3 months) in the af-
fected adipose tissue have been major criteria. Juxta-articular
adiposis dolorosa does not present with bruising from minor
trauma or cool superficial skin temperature, while both symp-
toms are characteristic for lipedema.

Pain was assessed on a 10-point visual analogue scale.

Results and discussion. We observed a coexistence of both
lipedema and juxta-articular adiposis dolorosa in 13 patients ex-
clusively with type Il and type III lipedema (Fig. 1). Five patients
had a lipedema stage 11, and eight patients — stage III lipedema.
There was a combination with type IV in four patients. The mean
age was 70.1+12.4 years in contrast to lipedema patients without
juxta-articular adiposis dolorosa (46.0+17.2 years). The patients
reported a medical history of >10 years. The median pain score
for juxta-articular adiposis dolorosa was 7.5+2.6, while the me-
dian pain score for lipedema patients without coexisting juxta-
articular adiposis dolorosa was 7.842.0. The difference did not
reach statistical significance.

While bulging with formation of creases was observed in li-
pedema type II and type 111, the protrusion in juxta-articular adi-
posis dolorosa was often more tender on palpation. They were
limited to the inner knee (Fig. la& b).

(a) Dype 11 lipedema with juxta-articular adiposis dolorosa on
the right inner knee. Bulging of the inner knee is clearly visible.
The left leg is only affected by lipedema.



(b) Stage III lipedema with bulging of the lateral knees.

Fig. 1. Different clinical presentations of advanced juxta-ar-
ticular adiposis dolorosa and lipedema (Informed consent was
obtained)

In contrast to lipedema, bruising was not observed on these
lesions. Hypothermia of skin surface (upper legs in lipedema)
was not seen in juxta-articular adiposis while it is a diagnostic
criterion in lipedema. Asymmetric involvement was observed in
2 patients with juxta-articular adiposis dolorosa (Fig. 1a).

Treatment: Conservative treatment with complex deconges-
tive treatment — manual lymph drainage and flat-knitted com-
pression garments — was inappropriate to improve the clinical
symptoms [7].

In eight patients, we performed modified dermolipectomy
procedure by Kim et al. [8] described elsewhere in detail [9].
The following adverse events were recorded: seroma formation,
allergic contact dermatitis to wound dressings and temporary
tissue hardening (each occurred in one patient).

Dermolipectomy resulted in improved mobility, reduced pain
(mean pain score reduction 4.142.1) and improved appearance.
The follow-up was 5+2 years. No recurrence of juxta-articular
adiposis dolorosa was observed.

Histopathologic evaluation of the removed subcutaneous
adipose tissue revealed a large lobular structured adipose tissue
with broadened fibrous septae, increased vascularity, and some
CD34-positive myofibroblasts. We also identified podoplanin-
negative lymphangiectasia.

Microcannula liposuction under tumescent anesthesia was
performed in five patients with improvement of pain and mobil-
ity. Due to fibrotic tissue remodeling liposuction was hampered.
No adverse reactions were observed.

Since the diagnosis of Dercum’s disease and lipedema is clini-
cal, the differentiation of both disorders can become a challenge.
There have been various attempts to define criteria for the dif-
ferentiation of Dercum’s disease and lipedema.

Beltran and Herbst [10] investigated patients suffering ei-
ther from lipedema, Dercum’s disease or both. The lipedema
patients had significantly greater weight including body mass
index (BMI), gynoid distributed nodular subcutaneous adipose
tissue and fibrotic tissue, than patients with Dercum’s disease.
Pain perception was higher in the group with Dercum’s disease
and fibromyalgia, migraines, and lipomas were more prevalent.
On the other hand, diabetes mellitus type II was less prevalent,
and bruising was more common among women with lipedema.
Hypothermia of the upper legs is characteristic for lipedema
only. Using bioimpedance measurements, a higher intercellular
water content was recorded among lipedema patients, but not in
patients with Dercum’s disease [11].

For juxta-articular adiposis dolorosa Hoffa’s inflammatory
hyperplasia of intraarticular adipose tissue is an important dif-
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ferential diagnosis. Hoffa’s fat pad is a structure located within
the fibrous joint capsule of the knee joint, but outside the sy-
novial cavity. Hoffa’s disease is thought to be induced by re-
peated minor trauma. Pain is experienced on the medial part of
the knees [12].

Here we observed juxta-articular adiposis dolorosa in 4.4%
of patients with confirmed lipedema. This is less than the 11.3%
reported by Beltran and Herbst [10]. However, these authors did
consider all types of Dercum’s disease while we focused only
on type IV. The clinical findings characterized juxta-articular
adiposis dolorosa as circumscribed tender and painful lesions,
without bruising and crease formation, and without hypothermia
of skin surface — in contrast to lipedema.

In the current medical literature, microcannula liposuction in
tumescent anesthesia is known to be effective in both disorders
[13-17]. Surgical removal of affected adipose tissue has been
shown to improve pain in Dercum’s disease [9,18]. Dermolipec-
tomy, in contrast to liposuction, has a risk of relapse in lipedema
patients.

Juxta-articular Dercum’s disease can be treated by both meth-
ods, i.e. liposuction and dermolipectomy. In case of longstand-
ing disease, fibrotic tissue remodeling can hamper liposuction.
In contrast to lipedema, no relapse of the disease has been ob-
served after dermolipectomy. However, liposuction is less in-
vasive and offers a shorter downtime compared to dermolipec-
tomy. Financial considerations also influence the choice of the
method, leading to a higher number of dermolipectomies.

Conclusions. Lipedema and juxta-articular adiposis dolo-
rosa can be coexistent in the same patient. Both disorders of
subcutaneous adipose tissue show some peculiarity. Treatment
differs, but surgical interventions are useful, in case conserva-
tive approaches do not improve symptoms and progression of
disease is noted. In contrast to lipedema, where microcannula
liposuction in tumescent anesthesia is the gold standard in surgi-
cal treatment, both liposuction and dermatolipectomy are effec-
tive in juxta-articular adiposis dolorosa.

REFERENCES

1. Herbst KL. Rare adipose disorders (RADs) masquerading as
obesity. Acta Pharmacol Sin. 2012;33(2):155-172. doi: 10.1038/
aps.2011.153. PMID: 22301856; PMCID: PMC4010336.

2. Wollina U. Lipedema - an update. Dermatol Ther.
2019;32(2):¢12805. doi: 10.1111/dth.12805. PMID: 30565362.
3. Hansson E, Svensson H, Brorson H. Review of Dercum’s
disease and proposal of diagnostic criteria, diagnostic methods,
classification and management. Orphanet J Rare Dis. 2012;7:23.
doi: 10.1186/1750-1172-7-23.

4. Reich-Schupke S, Schmeller W, Brauer WJ, Cornely ME,
Faerber G, Ludwig M, Lulay G, Miller A, Rapprich S, Richter
DF, Schacht V, Schrader K, Stiicker M, Ure C. S1 guidelines:
Lipedema. J Dtsch Dermatol Ges. 2017;15(7):758-767. doi:
10.1111/ddg.13036. PMID: 28677175.

5. Schmeller W, Meier-Vollrath 1. Das Lipddem: neue
Moglichkeiten  der  Therapie. Schweiz Med Forum
2007;7(6):150—155.

6. Buck DW 2nd, Herbst KL. Lipedema: A relatively com-
mon disease with extremely common misconceptions. Plast
Reconstr Surg Glob Open. 2016;4(9):e1043. doi: 10.1097/
GOX.0000000000001043. 7. Heinig B, Wollina U. Komplexe
physikalische Entstauungstherapie. Hautarzt. 2015;66(11):810-
818. doi: 10.1007/s00105-015-3674-1.

8. Kim DI, Huh S, Lee SJ, Hwang JH, Kim Y1, Lee BB. Exci-



GEORGIAN MEDICAL NEWS
No 7-8 (316-317) 2021

sion of subcutaneous tissue and deep muscle fascia for advanced
lymphedema. Lymphology. 1998;31(4):190-4. PMID: 9949391.
9. Wollina U, Heinig B, Langner D, Nowak A. Juxta-articular
adiposis dolorosa (Dercum’s disease type IV): report of four
cases and treatment by dermolipectomy. Wien Med Wochenschr.
2015;165(17-18):374-377. doi: 10.1007/s10354-015-0378-1.
10. Beltran K, Herbst KL. Differentiating lipedema and Der-
cum’s disease. Int J Obes (Lond). 2017;41(2):240-245. doi:
10.1038/ij0.2016.205. PMID: 27857136.

11. Crescenzi R, Donahue PMC, Weakley S, Garza M, Donahue
MJ, Herbst KL. Lipedema and Dercum’s disease: A new applica-
tion of bioimpedance. Lymphat Res Biol. 2019;17(6):671-679.
doi: 10.1089/1rb.2019.0011. 12. Larbi A, Cyteval C, Hamoui M,
Dallaudiere B, Zarqane H, Viala P, Ruyer A. Hoffa’s disease: a
report on 5 cases. Diagn Interv Imaging. 2014;95(11):1079-84.
doi: 10.1016/j.diii.2014.06.009. PMID: 25018130.

13. Baumgartner A, Hueppe M, Meier-Vollrath I, Schmeller
W. Improvements in patients with lipedema 4, 8 and 12 years
after liposuction. Phlebology. 2021;36(2):152-159. doi:
10.1177/0268355520949775. PMID: 32847472.

14. Sandhofer M, Hanke CW, Habbema L, Podda M, Rapprich S,
Schmeller W, Herbst K, Anderhuber F, Pilsl U, Sattler G, Sand-
hofer M, Moosbauer W, Sattler S, Schauer P, Faulhaber J, Maier
S, Barsch M, Mindt S, Halk AB. Prevention of progression of
lipedema with liposuction using tumescent local anesthesia: Re-
sults of an International Consensus Conference. Dermatol Surg.
2020;46(2):220-228. doi: 10.1097/DSS.0000000000002019.
15. Wollina U, Heinig B. Treatment of lipedema by low-volume
micro-cannular liposuction in tumescent anesthesia: Results in
111 patients. Dermatol Ther. 2019;32(2):¢12820. doi: 10.1111/
dth.12820.

16. Hansson E, Manjer J, Svensson H, Brorson H. Quality-of-
life in patients with Dercum’s disease -before and after lipo-
suction. J Plast Surg Hand Surg. 2012 Sep;46(3-4):252-6. doi:
10.3109/2000656X.2012.698417. PMID: 22909243.

17. Wollina U, Goldman A, Heinig B. Microcannular tumescent
liposuction in advanced lipedema and Dercum’s disease. G Ital
Dermatol Venereol. 2010;145(2):151-9. PMID: 20467389.

18. Opoku-Agyeman JL, Coffua L, Simone J, Hanley T, Beh-
nam A. Exophytic adiposis dolorosa (Dercum’s Disease) of the
thigh: a case report. Cureus. 2020;12(3):¢7282. doi: 10.7759/
cureus.7282. PMID: 32300502; PMCID: PMC7159143.
19.Held JL, Andrew JA, Kohn SR. Surgical amelioration of
Dercum’s disease: a report and review. J Dermatol Surg Oncol.
1989;15(12):1294-6. doi: 10.1111/j.1524-4725.1989.tb03150.x.

SUMMARY

JUXTA-ARTICULAR ADIPOSIS DOLOROSA IN LI-
PEDEMA PATIENTS

Wollina U.

Stadtisches Klinikum Dresden, Department of Dermatology and
Allergology, Germany

Both lipedema and juxta-articular adiposis dolorsa are pain-
ful disorders of subcutaneous adipose tissue. We investigated
297 female patients with lipedema treated at our department for
the presence of juxta-articular adiposis dolorsa. Occurrence of
both disorders was identified in 4.4% of lipedema patients. The
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common presence of both disorders was observed only in more
advanced lipedema (grade II and III). Juxta-articular adiposis
dolorosa of the knees is seen exclusively on the inner knees, and
it presents neither bruising nor creases or hypothermia. Choices
of surgical treatment are either microcannula liposuction or der-
molipectomy. Recurrences have not been observed.

Keywords: Adipose tissue, pain, lipedema, juxta-articular
adiposis dolorosa, treatment, surgery.

PE3IOME

OKOJIOCYCTABHOI1 AJINTIO3 DOLOROSA Y TTAIH-
EHTOB C JIUNEJIEMOIA

Boasmna Y.

Topoockas borvnuya Jpezoena, denapmamenm 0epmamonouu
u annepeonocuu, I'epmanust

Jlunenema, Takxke Kak U okojocycraBHOU aaumo3 dolorsa siB-
JSIIOTCST OOJIC3HEHHBIMU HApPYLICHUSIMH MOJKOKHOH JKMPOBOM
tkanu. O6cnenoBano 297 MalueHToK C JUIMEIEMOMN, JICUNBIIMX-
Csl B IeNIapTaMeHTe ISPMaTOJIOTHH 1 QJUIEPrOJIOTUH, Ha HAJTNYHE
okosiocycraBHoro aauno3a dolorsa. Hannune agunosa dolorsa
BBIABIICHO Y 4,4% OOJIbHBIX JIMIIEAEMON Ha OoJiee MO3/IHUX CTa-
musix 11 u 11 crenenu. OkonocycraBhoi aaumno3 dolorosa 00-
JIaCTH KOJICHHOTO CycTaBa HaONOIAaeTCs HMCKIIOUHTENIBHO Ha
BHYTpeHHel obnactu xojeH. CHHSIKOB, CKJIaJIOK Win obractei
KO)KHOTO TOKPOBa C NMOHMKEHHOW TeMIepaTypoid OObIYHO HE
HaOromaeTcsi. BeIOOp METOIOB XMPYPrHUYCCKOTO JICUCHHS Orpa-
HHUYEH JIMIOCAKIUeH C MOMOIIBI0O MUKPOKAHIOIH HIIH JAEPMOJIH-
MOKTOMHUEH. PenininBoB He HaOJIOATIOCK.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

POJIb UHTPAOIIEPAIIMOHHOM JEBUTOMETPHUU B BLIGOPE TAKTUKH
XUPYPITHYECKOI'O JJEYEHMS BOJIBbHBIX CAXAPHBIM JJMABETOM
C XPOHUYECKON KPUTUYECKOW UIIEMUEN HUKHEA KOHEYHOCTH

'Munenxo C.H., 'Cy660tun B.1O., *ParymiHiok A.B., *TIpucsizkua H.P., * Xanumosckuii B.51.
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CormacHo nporao3y BeemupHoit Opranuzanmu 3apaBooxpa-
HEHUSI, KONMNYECTBO OONBHBIX CaXapHBIM ANA0ETOM Ha IIAHETe
B 2025 1. cocTaBUT 0KOJI0 366 MJITH. JIHII, U3 HUX 85% - manueH-
THI C caxapHbIM Auabetom tuma 2 [1,3,4].

OKKJTIO3MOHHO-CTEHOTHYECKOE MOpakeHHe mnepudepuye-
CKUX apTepuil y OONBHBIX CaxapHbIM IHA0ETOM pPa3BHUBACT-
cs Ha 10-15 jer panbiue, 4eM y OOJBHBIX OOMUTEPUPYIOIIUM
aTepocKiIepo3oM Oe3 nmadera, MpoTeKaeT ObicTpee, UMeeT 00-
Jiee 370Ka4eCTBEHHOE TEUEHHE W Yallle NMPHUBOAUT K TSHKEIBIM
SI3BEHHO-HEKPOTHUECKUM MOPAXKEHNSIM cTONBI. OCOOEHHOCTHIO
JTMabeTUIeCKOTO MOPaKEHUSI apTePUaTbHOTO PyCla SBISETCS
Hamune AuabeTHuecKol MMKPOAHTUOMATHU M HefipomaTtuu, a
TaKK€ MHOTOYPOBHEBOTO OKKITIO3MOHHO-CTEHOTHYECKOTO IPO-
Lecca B apTepusaX CPeAHEero W Majoro Kaaudpa: OeApeHHOH u
MIOIKOJICHHOH apTepuu, OEPIIOBBIX U CTOMOBBIX apPTEPUIX, KOTO-
PBIi IPUBOAMUT K XPOHUYECKON KPUTUUECKON UILIEMUU HIXKHUX
koHeuHocreit [10].

VY 6onee uem 70% OGONBHBIX CaxapHBIM JHA0ETOM pa3BHBa-
I0TCS OCIIOKHEHHUS, B TOM YHCIIE CHHIPOM JTHA0ETHIECKOH CTO-
ITBI - CIIOXKHBIH KOMILIEKC aHATOMO-(yHKIIMOHATBHBIX H3MEHEHUH
B TKaHSX HIDKHEH KOHEUHOCTH Ha (OHE AUAOCTHIECKOH MUKPO- 1
MaKpOAaHTHONAaTHH, HelpomaTuu u ocreoaprpomaruu [12,13].
ArpeccuBHasi HHPEKLHS, YaCTO PE3UCTEHTHAs K aHTHOMOTUKOTE-
parnmy, IMMHYHOZIETIPECCHST M TsKENasl COMyTCTBYIOIIAs MTATONO-
TUst IPUBOASAT K TToTepe KoHeuHOCTH (18%), a B HEKOTOPBIX CITyda-
51X (8%) — K cMepTH B TeYEHUH TIEPBOTO roza 3adosesanus [2,5,8].

YV GONBHBIX caXxapHBIM AMA0ETOM THIA 2 ¢ XPOHHUYECKOH KpH-
TUYECKOH HIIeMHEl HI)KHEeH KOHEYHOCTH Ha ()OHE COYCTAHHOTO
OKKITFO3HOHHO-CTEHOTHYECKOTO TOpaXeHHsl OePEHHOTo apre-
PHANTBHOTO CETMEHTAa M apTepuil MOAKONECHHO-OEpPLOBOTO CeT-
MEHTa HEOOXOAMMBI CIOKHBIE TAKTHUECKHUE PELICHHS; TPHMe-
HEHHE CTAaHJApPTHBIX METOJOB apTEPHANBHBIX PEKOHCTPYKIIHH
9acTo sBIsIeTCA HEI(DPEKTHUBHBIM M NPHUBOAUT K aMITyTalllH
KOHEYHOCTH [9].

B wmarepuamax TASC II (Trans Atlantic Inter-Society
Consensus, 2007) nmpuBeIeHbI peKOMEHIAINH 110 BEIOOPY METO-
Jla BOCCTAHOBJIEHHSI MPOXOAUMOCTH apTePHANbHOTO pycia Co-
OTBETCTBEHHO MPOTSKEHHOCTH U aHATOMUYECKON JIOKAIH3ALUH
OKKITFO3HOHHO-CTEHOTHYECKOTO TOpayKeHHs. [l OKKII03MOH-
HO-CTEHOTHYECKOTO MOPAKeHUsI THMA «A» TOKa3aHO BOCCTa-
HOBJICHHE TIPOXOAMMOCTH apTePUAIbHOTO pyclia C MOMOIIBIO
9HJ0BACKYIISIPHOTO BMeIIaTenbeTBa. [1pu nopaskennu tuma «By
1 «C» BbIOOP METOMIA 3aBUCHUT OT OOIIET0 COCTOSIHUS OOJIBHOTO,
TSDKECTH COITYyTCTBYIOIIMX 3a00JICBaHMN M PHUCKA 3aTIaHUPO-
BaHHOTO BMEIIATENbCTBA. [Ipy HU3KOM pUCKe MPeIIOYTEeHHE OT-
JTaeTCsl OTKPBITOH ONepanuy, IPH BEICOKOM PUCKE - SHIOBACKY-
JISIPHOMY BMEIIATENbCTBY, OHAKO PE3YIbTaThl TAKXKE BO MHOTOM
3aBHUCAT OT OIBITA XUPYPra U pe3yabTaToB MPUMEHEHUS M OT-
KPBITBIX U YHJO0BACKYISIPHBIX MeToauk. [Topaxkenne tuma «D»
00BIYHO TpeOyeT OTKPBITON XUpyprudeckoit onepaunu [ 14].

TpaanMOHHBIM MOAXOAOM K JIEYEHHIO XPOHUYIECKOH KPHTH-

10

YeCKOl MIIEeMUH HIDKHEH KOHEUHOCTH SIBISIETCS OTKPBITAs ap-
TepHanbHas PEKOHCTPYKINS, OAHAKO 3TOT METOJ TOKA3aH JIHIIb
MAMEeHTaM C aJeKBAaTHBIM BOCIIPUHHMMAIOIIUM apTePHATbHBIM
PYCIIOM MOJKOICHHO-0epLIoBOTO cerMeHTa. OKKII03HOHHO-CTE-
HOTHYECKOE MOPAKEHNE apTEPHil MOJKOTIEHHO-OEPI[OBOTO CeT-
MEHTa IPHU caxapHOM auabdete BcTpeyaercs B 20 pas yarie, 4em
mpu atepockiiepo3e O6e3 caxapHoro auadera. CieqoBaTesibHO,
BO3HUKAET MOTPEOHOCTh BOCCTAHOBJIECHHS TPOXOJUMOCTH apTe-
puii moaxoneHHo-6epoBoro cermenta [11].

B nacrosiiee BpeMsi CTaHAAPTHBIM METOJIOM PEKOHCTPYKTHB-
HOH onepanuy ¢ Lelblo PEeBaCKYISIpU3alUi HUKHEN KOHEUHO-
CTH y OOJNBHBIX C XPOHHYECKOH KPUTHYECKON HIIIEMUEH HUKHEH
KOHEYHOCTH, OOYyCIOBIEHHONW OKKIIIO3HOHHO-CTEHOTHYECKUM
MopakeHneM MH()PaNHTBUHAIBHBIX apTepuil ABIAETCS OTKPHI-
TO€ XMPYPTUUECKOE BMEIIATENbCTBO - UIyHTHPOBAHUE MM JH-
naprepakromus. Hapsiny ¢ onpeneneHHBIMY IPENMYILECTBAMH,
TaKMMH KaK XOPOIIHE OTAANEHHBIE PE3yNbTaThl, OTpaboTaHHAs
TEXHOJIOTUSI BMELIATENbCTB, OTHOCUTENBHO HU3Kasi CTOMMOCTD
PacXOfHBIX MaTepHanoB, OTCYTCTBUE HEOOXOAMMOCTH IpUMeE-
HEHUsI JOPOTOCTOSIIIEN ammaparypsl, TaKHe OMEpaluud UMEIOT
PSIL HEOCTATKOB: OOJbINAsl OMEPAIMOHHAs TPAaBMa, BBICOKMIT
PHCK MHTpPa- U TOCTONEPAHOHHBIX OCIOXKHEHHH, HEOOXOMH-
MOCTB OOIIET0 HApKO32a WIM HEHPOAKCHATLHOM aHEeCTE3UH, 1~
TEJIFHOE BpEeMsI BMEILIAaTeNILCTBA [6].

Pemennem mpoGneMel XHUPYPrUYECKOTO JICYEHHsS OOIBHBIX
caxapHbIM THA0ETOM C XPOHHYECKOH KPUTHYECKOW HIIeMHEH
HIDKHEH KOHEYHOCTH Ha (JOHE COUYETAaHHOTO OKKITIO3MOHHO-CTe-
HOTHYECKOTO TTOpaXKeHHs OeIPEeHHOTr0 apTepuaIbHOrO CerMeH-
Ta U apTepHil MOAKOIEHHO-0EPIIOBOTO CETMEHTA SIBISAETCS BBI-
TIOJTHEHUE JIByXypPOBHEBOTO IIYHTUPOBAHMS JNHUOO THOPHIHOM
PpeBacKyIsIpU3aIMy, KOTOpasi 3aKTI0YAeTCsl B MIPOBEACHUH TPa-
JULMOHHONW XUPYPru4eckoi onepanuu B COUETAaHUM C SHAOBA-
CKYJISIDHBIM BMEILIATEIbCTBOM. JIByXypOBHEBasi OTKPHITas apTe-
pHanbHas PEKOHCTPYKIHS C OHOBPEMEHHBIM BMEIIATEILCTBOM
Ha apTepusx OeIPEeHHOTo apTepPUaILHOTO CETMEHTA U apTepHsIX
TIOIKOJIEHHO-0EPIIOBOTO CErMEeHTa, KaK albTepHATHBA THOPHUI-
HOU PEBACKYISPU3ALMHN SBISACTCS AMUTEIBHBIM U TEXHUYECKH
CIIO)KHBIM BMEIIATEIbCTBOM, KOTOPOE COMPOBOXKAACTCS 3Ha-
YUTEIBHBIM KOJINYECTBOM OciokHeHu# [15]. Takum oOpazom,
BBIOODP TAKTUKH XUPYPTHIECKOTO JEUEHUST OOIBHBIX CaXapHBIM
JIa0eTOM C XPOHUYECKOH KPUTHUCCKOM HIIEMUEH HIKHEH KO-
HEYHOCTH Ha ()OHE COYETAHHOTO OKKIFO3HOHHO-CTEHOTHYIECKO-
TO TIOpakeHHUsI OEPEHHOTO apTEPHANBFHOTO CETMEHTA U MOJIKO-
JICHHO-0EPLIOBOTO CETMEHTA SIBISICTCS aKTyaJlbHOW MpoOIeMoit
COBPEMEHHOMN COCYAMCTON XUPYPTHUU.

Llens mccnenoBaHus - aHAIN3 PE3YNbTaTOB XUPYPTHUECKOTO
nedeHns: OONBHBIX CaXapHBIM AMA0ETOM ¢ XPOHHUECKON KPUTHU-
YEeCKOW WIIeMHEW HIKHEH KOHEYHOCTH Ha ()OHE COUCTAHHOTO
OKKJIFO3HOHHO-CTEHOTHYECKOTO TIOPaXKEHHsI OEeIPEeHHOro ap-
TEPHANTBHOTO CETMEHTa M TOAKOIEHHO-O0EpIIOBOTO CErMEHTa C
YUETOM JAHHBIX HHTPAONIEPAIMOHHON 1€ONTOMETPUH.
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Marepuai u metoabl. [IpoBenen aHanu3 pes3yabTaToB XH-
pyprudeckoro nedeHus 97 OOJIBHBIX caxapHBIM ITHa0eTOM THIIA
2 ¢ XpOHUYECKOW KPUTHUYECKOH UIIEMHEH HIKHEH KOHEYHOCTH,
00yCIIOBIICHHOH OKKIIO3MOHHO-CTEHOTHYECKHM TOPaKEHHEM
Oe/lpeHHOTO apTepUaTbHOTO CETMEHTa M apTephil ITOJKOIEH-
HO-0epIIOBOTO cerMeHTa cmycTs | mecs u 12 mecsieB mociue
onepanuu. Bee manumentsl npoxoaunu jedenue B Llentpe co-
CYIUCTOW XUPYPIUU KIWHIYEeCKOH OonpHuUIBI «Deodanms» [o-
CyIapCTBEHHOTO yIpaBieHus AeiaaMu B TeueHne 2014 —2018 rr.
MyxunH - 54 (55,7%), xwenmuH - 43 (44,3%), Bo3pact — 56-90
JIeT, CpeHuid Bo3pacT - 73+4,6 netT. BceM OOIBHBIM BBITIOITHEHO
Oe/lpeHHO-TIOIKOJICHHOE IITYHTHPOBaHNe 0e3 BMEIIaTeIbCTBA Ha
apTepusiX MOAKOIEHHO-0epPIIOBOTO cerMenTa. B cooTBeTcTBNE C©
pe3yabpTaTaMi MHTPAOTIEPAIINOHHON JeONTOMETPHH MalHeHTHI
paszenensl Ha Tpyniy 1 - 32 GOJBHBIX ¢ IeOUTOM ITyHTa Ooiee
60 vur/muH, rpymy 2 - 35 00bHBIX ¢ 1eduToM mryHTa 30-60 M/
MuH, Tpyniy 3 - 30 6ompHBIX ¢ nebuTtoM mryaTta 30-60 Mi/MuH.
JIMarHoCTHKY MPOBOAWIM IO pa3pabOTaHHOMY aNTOPUTMY 00-
CIIe/IOBAHNS:

1. AHamHe3, KJIMHHYECKOEe M JIabopaTopHOe O0OCIeoBaHHUE:
JUTUTETIHHOCTD 3a00JIEBaHMs, TIEPEMEKAIOIIAsAC XPOMOTa, 00Jh
B COCTOSTHHUH MOKOSI, HATMYHE ¥ XapaKTep HEKPO30B, ITyTbCAIlUH
Ha MarucTPalbHBIX apTepHsaX, H3ydeHHe JaOOpaTOPHBIX MOKa-
3aTenieil U TeUCHHsI COIMYTCTBYIOUINX 3a00IeBaHHH.

2. HennBa3uBHOe oOcreioBanue:

- OmIpefeseHHe CeTMEHTAPHOTO JABICHUS Ha OEpIOBBIX apTe-
PHUAX W MHJEKCAa PETHOHAPHOTO CHCTOIMYECKOTO JaBICHUS Ha
apTepusIX CTOII C MOMOIIBIO TIOPTATUBHOTO yIBTPA3BYKOBOTO all-
mapara «Super Dopplex» (Kurait);

- YIBTPa3BYKOBOE HCCIEOBaHME NepH(pepHIecKuxX apTepHuit
¥ BEH HIDKHHMX KOHeuHocTeil Ha ammapate «Flex focus» BK
Medical ([larus), ymeTpa3sByKoBOE HCCIIEIOBaHUE CEpLA, DKC-
Tpa- ¥ UHTPAaKpaHUAIBHBIX apTepuii Ha armmapare «EUB 7500»
Hitachi (SImonwust);

- ONpesieJIeHHe MapUuaabHOTO NapieHus kuciopoaa TcpO, B
TKaHIX CTOIBI ¢ moMomIpio anmapara « TCM-400» Radiometer
Copenhagen ([anmus);

3. MuBa3uBHBIE 00CienOBaHUsA: apTepuorpadus BBIIOIHSIACH
¢ omoIbio anruorpaduaeckoit cucteMsl «Euroampli ALIEN»
nmpousBoacTBa EUROCOLUMBUS SRL (Uranmus).

Bcem 97 manmeHTaM BBITIOTHEHO BOCCTAHOBIIGHHE MPO-
XOIUMOCTH OEIPEeHHOT0 apTepUaNTbHOTO CETMEHTA METOAOM
OeIpeHHO-TIOIKOJICHHOTO IIYHTHpoBaHus. B rpymme 1 BBI-
nonHeHo 26 (81,25%) mryHTHpOBaHUI BBIIIE MIETH KOJISHHO-
ro cyctasa u 6 (18,75%) - HIDKe IIenn KOJIEHHOTO CyCTaBa;
B rpynme 2 BeimonaHeHo 27 (77,14%) mryHTHpOBaHUI BBIIIE
IIETTH KOJIEHHOTO cycTaBa 1 8 (22,86%) - HMKe e KOJICH-
HOTO cycTaBa; B rpymnme 3 - 24 (80,0%) mryHTHpOBaHHI BBIIIE
e KoJeHHoro cycrasa u 6 (20,0%) - HIDKe Ieau KOJIeH-
HOTO cycTaBa. [Ipy BBITTONHEHUH IIyHTHPOBAHHS BBIIIE MIETH
KOJICHHOTO CyCTaBa NCIOIb30BaTH CHHTCTHYECKUIT TNIeTEHBIH
mpoTe3 guamMerpom 6 MM. IIpu BBITONHEHUH IIYHTHPOBAHHS
HIDKE IIETH KOJCHHOTO CycTaBa MCIIONB30BaNN KOMOWHHUPO-
BAHHBII LIIYHT, COCTOSIIMN U3 CEIMEHTA INOAKOXKHOM BEHBI U
CHHTETUYECKOTO MIETEHOTO MpoTe3a AuaMeTpoM 6 MMm. Juc-
TaJbHBIM aHACTOMO3 (POPMHUPOBAIH METOIOM KOHEI] ITyHTa B
00K apTepuH C MOAKOJICHHON apTepHH BEINIE MM HIDKE IENN
KOJIEHHOTO cycTaBa. [IpokcumanbHbBIi aHACTOMO3 (OPMHUPO-
BaJIi METOJIOM KOHEIl IIyHTa B OOK o0mieil OexpeHHoi apTe-
pUH ¢ TIpUMEHEHHEM pa3pabOTaHHON METOAMKH AOCTymHa K
Hell (mareHT Ykpaunsl Nel14969) [7].

JleOuT mIyHTa OMpeneNsId CISIyIOmMM 00pa3oM: Mmocie
BKJTIOYEHHSI KPOBOTOKA B IIYHTE M CTAOMINM3AINH CHCTOIHYE-
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CKOI'0 apTepHabHOro AasjieHus B mpeaenax 120-140 mm pr.cT.
BBINOJIHSJIN ITyHKLHUIO IIYHTa aHruorpadudeckoi unioit 18 G
JuinHOM 70 MM Ge3 MaHIpeHa 1 BBOIMITH 20 MJT KOHTpacTa « Yiib-
TpaBucT 370», pa3BEACHHOTO (U3HUOJIOTHUCCKUM PACTBOPOM
1:1, co CKOPOCTBIO, KOTOPAsk UCKIIIOYAsIa MEePENOIHEHHE IIYHTa
1 cOpoc KOHTpacTa B IIyOOKyI0 OSIPEHHYIO apTepHIO U BETBU
obrieit 6eapenHoi aprepun. [lox peHTreH-KOHTPOJIEM OIpe-
NS BPeMsi, B TeYEHHE KOTOPOTO BECh KOHTPACT MPOXOIMIT
3a JUcTanbHbI aHactomo3. Ilocne ynaneHus UIvbl OTBepcTUE
B LIyHTe 3ammBaiu I[1-00pa3HbiM mBoM HUTBIO Prolene 5-0 ¢
aTpaBMaTUYECKON KOJIIOLIEH UIJION.

Bcem manueHTaM, y KOTOpPbIX B TCUCHUE IoJa BO3HUK TPOM-
603 30HBI apTePUATBHON PEKOHCTPYKIMH, BBIIIOIHEHA OBTOP-
Has orepauus B Bue ruOpuaHoi pesackymnapuzanuu. [Ipoxonu-
MOCTbH HIYHTA BOCCTAHOBJIMBAJIU METOAOM TpOM63KTOMHPI: moJ
UHTPAONICPALITUOHHBIM YJIBTPA3BYKOBBIM KOHTPOJIEM BBIACIISAIN
€ro CerMeHT JUIMHOW 5-7 cM B cpexHell Tperu Oexmpa. LlyHT
paccekan IMOIEePeyHO Ha 2 OKPYKHOCTH, Jajiee ¢ IMOMOIIbIO
kareTepoB Doraptu auamerpom 2-5 F BBINOIHSUIIN JUCTAIbHYIO
¥ POKCUMAJIbHYIO TPOMOIKTOMUIO JI0 MOSIBJICHUS ITyJIbCHPYIO-
IEr0 aHTETPAJHOrO U aJIEKBaTHOIO PETPOrpajHOrO KPOBOTOKA.
Breinmonssiiu aHmorpa(bmo IYHTa JUCTAJIBHO U TPOKCUMAJILHO
JUISL OTIPE/ICIICHNST BO3MOXKHOTO HAJMYMSI OCTaTOYHBIX TPOMOO-
TUYCCKUX MACC WM I'HIepIruiasui HCOMHTHMbBI B aHAaCTOMO3aXx.
B cnyqaﬂxE Korga HaXOAHJIM OCTAaTOYHBIC TpOM6bl B LIIYHTE UJIA
IAnepIuIasuio HECOMHTUMbI B aHAaCTOMO3aX, a JIMKBUAWPOBATb
9TH SIBJIICHUS C MTOMOIIIBIO KateTepoB DorapTu HE MpeacTaBis-
JIOCh BO3MOXKHBIM - HCIIOJIB30BaIM Kosbllo BonbMapa momxo-
qsiero quamerpa Ha npoBogHuke 0,035>) 1moa peHTreHOBCKUM
koHTposieM. [locne BoccTaHOBIIEHHS HPOXOAMMOCTH OelpeH-
HO-TIOJKOJICHHOTO IIIYHTa 3aOJIHSIA €r0 pacTBOPOM rerapuHa
1:200, a oTBepcTHE B HEM 3alnBaiK HUTBIO Prolene 5-0 ¢ atpas-
MaTu4YecKoi kosouiei umioi. [locne BKiIrOUeHUsI KPOBOTOKA B
IIYHTE BBINOJHSUIM €ro IyHKLHIO aHrnorpaduueckoi HIion
18G mmuHo#t 70 MM Ge3 MaHApCHA, Yepe3 METAUTHUECKHUIT MPo-
BOJIHUK B IIYHT BBOJAUJIM UHTPOAIOCED 6F ¥ BBINIOJIHSIIM aHTHO-
rpadHIo MOAKOICHHO-0SPIIOBO-CTOITHOTO CErMEHTa, JJIsI BBIIOJI-
HEHUS KOTOPOH MCIONB30BaIN 15 MJI KOHTPACTHOIO BEIIECTBA
«YnwrpaBuct 370», pa30aBIeHHOT0 (HU3UOIOTHYECKUM PACTBO-
pom 1:1. TMocne anrnorpaduu BBITOIHSUTH OAJUIOHHYHO aHTHO-
IUIACTUKY C BOCCTAHOBJIIEHHMEM MarucTpajbHOI0 KpPOBOTOKA U3
IIO/IKOJIGHHOH apTepuu B OelpeHHbIC apTepuy ¢ NPUMEHEHUEM
ruzipoduiibHbIX npoBogHKkoB 0,035 u 0,014 u OamIoHHBIX
kareTepoB nuameTpoM 2,0-4,0 mm. Ilocne GannoHHOHM aHruo-
IJIACTUKU BBIIIOJIHSJIN KOHTPOJIBHYIO aHFHOl"pa(bl/lI'O, yaasiun
MHTPOAIOCEp W 3allMBaJM OTBepcTHEe B LIyHTe [I-00pasHbIM
mBoM HUTBIO Prolene 5-0 ¢ aTpaBmaTn4eckoil Koomen Iou.

Pesynabrarel u o0cy:xkaeHue. IlepBuuHas NpOXOAUMOCTb
30HBI APTEPUAIBHON PEKOHCTPYKLMHU Y MALMEHTOB B rpymnie 1
ciycrst 1 mecsiy cocraBuia 93,75% (30 u3 32), yepes 12 mecs-
ueB - 78,13% (25 u3 32); B rpynre 2 - cinyctst 1 Mecsiiy cocTaBu-
na 82,8% (29 u3 35), uepe3 12 mecsiues - 68,57% (24 u3 35); B
rpynne 3 - ciycta 1 Mecsn cocraBuia 46,66% (14 u3 30), uepes
12 mecsnes - 23,33% (7 u3 30).

Tpom0603 30HBI apTepUaIbHONH PEKOHCTPYKLHMU B TEUCHHUE
rofa auarsoctuposad y 41 (42,27%) u3 Bcex 97 OGONbHBIX, U3
HUX B TEYCHUE IIEPBOI0 MECALA MOCIIC NEPBUIHOIO HIYHTUPO-
BaHUA y 26 (63,41%), a B TeueHue nociuenyommx 11 mecsues
HaOmonenus - y 15 (36,59%).

[Tpu HOBTOPHOM BMEIIATENILCTBE 110 TOBOJY TPOMOO03a 30HBI
apTepUaIbHON PEKOHCTPYKIMHU B BUJIE TMOPHIHON PEBACKYIIs-
pU3aLKy BTOpPUYHAs IPOXOAUMOCTh B TeueHHe 12 mecsleB co-
craBuna 78,05% (32 u3 41 G6onbHbIX). BoccTaHOBUTH OTTOK OT
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TIO/IKOJICHHOH apTepHu B OJHY OEpPIIOBYIO apTEPHIO C HOMOIIBIO
rHOpHIHON peBacKyisipu3anuu yaaioch y 28 (68,29%) 6oimb-
HbIX U3 41, U3 HUX B TedeHue 12 mec. perpom003 30HEI AP 0T1-
Mmeuaiicst y 8 (28,57%) OonbHBIX, BTOpHYHAS TPOXOIUMOCTH B
teueHue 12 mec. cocraBuna 71,43% (20 u3 28 GonpHbIX). Boc-
CTaHOBUTH OTTOK OT ITOAKOJICHHON apTepHH B JIBe OSPIIOBEIC ap-
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TEPUH C HOMOIIBIO THOPUIHOM PEBACKYIAPU3ALMH YAAI0Ch Y 13
(31,71%) GonbubIx U3 41, U3 HUX B TeueHue 12 mec. perpomb03
30HBI apTEPHAIBLHON PEKOHCTPYKIMH oTMedancst y 1 (7,69%)
00JIbHOTr0, BTOPHUYHAs IPOXOAUMOCTD B TeueHue 12 mec. cocra-
Buna 92,31% (12 u3 13 GonpubIx). [TocneoBaTeabHOCTD ITANOB
XUPYPrUYeCKOro JieueHus OOJIbHBIX IIPUBE/ICHA HA PHC.
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BinsiHue ajieKBaTHONW €MKOCTH ITyTeil OTTOKA MOIKOJIEHHO-
0epIIeBOrO CerMeHTa U MpOrHo3 IPOXOAMMOCTH OEAPEHHO-I0]-
KOJICHHOTO LIYHTA NPU OKKJIFO3HOHHO-CTEHOTHYECKOM IOpaxe-
HUU apTepuil MOJKOJICHHO-O0EpPIIOBOr0 CErMEHTa, OCOOCHHO Y
GOJIbHBIX CaXapHBIM 1Ha0ETOM, JUINTEIBHOE BPEMs IUCKYTUPY-
€TCsl MHOTUMU UccliefioBaTelsiMu. [l peleHust 3Toro Bonpoca
pa3paboTaHO MHOXECTBO METO/UK, KOTOPbIE OCHOBBIBAIOTCS Ha
aHaJIM3e PEe3yJIbTaTOB YIbTPA3ByKOBBIX MCCIIEOBAHUM, MaTeMa-
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THYECKOM aHAJIM3€ aHTHOIPAMM, allapaTHbIX METOIaX OIpe-
JICJICHUsI €MKOCTH BOCIIPUHUMAIOLIETO apTepPUaIbHOIO pycia.
Hamu pa3paboTaH OpUrHHAJIBbHBIH METOJ ONPEAENICHHS E€MKO-
CTH apTepHii BOCHPHHHUMAIOLIETO Pycia B MOJIKOIEHHO-0epIio-
BOM CEIMEHTE M HPOrHo3a (QYHKIMH OeApEeHHO-IIOIKOIEHHOTO
IIYHTA TIPU OKKJIFO3HOHHO-CTEHOTUYECKOM OPaXKEHUH apTepuid
HOJKOJICHHO-0epPIIOBOr0 cerMenTa. J{is onpeieseHus: TaKTHKU
XUPYPrUYECKOTO JICUCHHs Y MAlEHTOB C COYETAaHUEM OKKIIIO-
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3MOHHO-CTEHOTHYECKOTO MOPAXKEHUsT OEAPEHHOr0 apTepHalib-
HOTO CErMEHTa M apTepuil IMOJIKOJIECHHO-OEpIIOBOrO CErMeHTa
HEoOXOAMMO BBINIOJHEHHE HHTPAONEPALMOHHON 1eOUTOMETpUH
c ompeneneHueM aebuTa LIyHTa. DTa METOJMKA MO3BOJISET
ONpeaACIUTh BO3MOXXHOCTH XHUPYPIrAU4C€CKOro BOCCTAaHOBJICHUS
HPOXOIMMOCTH OCSIPEHHOTO apTEePUaIbHOIO CerMeHTa 0e3 BMe-
II1aTeJbCTBA HAa apTEpUsX IOAKOIEHHO-OepIOBOrO CErMEHTa
1100 yCTaHOBUTH MOKA3aHUs K OTCPOYCHHOM MIIN HEOTIIOKHOI
PEKOHCTPYKIMHU apTepUii IOIKOJIIEHHO-0EPIIOBOIO CEIMEHTA.

Cuntaem, 4to mpu gedurte myHTa >60 MI/MUH MOXHO Orpa-
HUYHUTHCSL BBIIIOJIHEHUEM PEKOHCTPYKLIUHM OCIPEHHOro apre-
pHaNbHOrO cerMeHTta 0e3 BMEIIATeNIbCTBA Ha apTEePHUsiX MOAKO-
JICHHO-0epLIoBOro cerMenTa, npu aeoure urynra 30-60 miu/mMuH
BMELIATENILCTBO Ha apTEPHSIX MOAKOJICHHO-0EpLOBOTO CErMEHTa
MOYXHO OTCPOYUTH U BBIIIOJIHUTH BTOPBIM 3TAIloOM, a Ipu }ICGI/ITG
myHTa <30 MiI/MHH TpeOyeTcst OTHOMOMEHTHAs! PEKOHCTPYKIIHS
apTepHii MOAKOIEHHO-0epIIOBOrO CEIMEHTA Iy TeM BBIITOIHEHUS
THOPUIHON peBACKYIAPU3aLUU WIN JIBYXYypPOBHEBOI OTKPBITOM
apTepHaAIbHON PEKOHCTPYKLIUH.

VY GonbHBIX Ipymnsl 1 npu gedure mryHra >60 Mi1/MUH, KOTO-
PBIM BBIIIOJIHEHO M30JMPOBAaHHOE BOCCTAHOBJICHHE POXOIMMO-
cTH O€IPEHHOT0 aPTEPHATBHOTO CErMEHTa, IIPOXOMMOCTD 30HBI
apTepHaIbHOM PEKOHCTPYKLMHU B TeueHHEe 12 Mec cocTaBMia
78,13% 1 1oCcTOBEpHO HE OTIMYATACh OT PEe3yJabTaToOB THOPHI-
HOH PEeBaCKYJISIPU3ALUM - IPOXOAUMOCTh 30HBI apTepUAIbHOM
peKOHCTpYKIMHU B TeueHue 12 mec cocrasuia 78,05% (p>0,05).

B ciyyae Tpom003a 30HBI apTepUATIbHON PEKOHCTPYKLUH J10-
ITOJIHCHUEC T'pOM63]CTOMI/IH U3 IIyHTAa, BOCCTAHOBJICHHUEC Maru-
CTPaJILHOTO KPOBOTOKA 3 TOJIKOJICHHOW apTepHy B B¢ OepLIOBbIC
apTepuH METOI0M OaJUIOHHOW aHTMOTLIACTUKHU MOKA3bIBACT I0CTO-
BEPHO JIy4IIIyI0 BTOPHYHYIO TIPOXOJMMOCTb O€IPEHHO-TIOIKOJICH-
HOro I1yHTa crycts 12 mec. (92,31%) B cpaBHEHHH ¢ BTOPUYHOM
HPOXOIMMOCTBIO OEIPEHHO-TIOIKOICHHOTO IIyHTa CIiycTst 12 Mec.
II0CJIE BOCCTAHOBJICHHS MarkCTPaIbHOIO KPOBOTOKA U3 TTOAKOJICH-
HOM apTepuu B onHy OeproByto apreputo (71,43%), p<0,05.
BoiBoabl.
1.Ilpu codeTaHMH OKKJIIO3MOHHO-CTEHOTHUYECKOTO IOpake-
HUsl OCIPEHHOr0 apTepHalbHOrO CerMeHTa M apTepuil Moi-
KOJIGHHO-OEepIIOBOTO CEIrMEHTa PEKOHCTPYKLUUS OeIpeHHOro
apTepHaIbHOTO CErMEHTa 0e3 BMELIATesIbCTBA Ha apTepHax
HOJIKOJICHHO-0EpILIOBOro CerMeHTa TpeOyeT BBIOIHEHHUS HHTpa-
OIepPaIMOHHOM IeOUTOMETPUH C OIpe/ieIeHHEM AeOnTa IIyHTa.
2. nTpaonepaunonHas JeOUTOMETpUS C ONpEACIEHHEM Je-
Outa mryHra siBisiercss dQQEeKTUBHOIl TMarHOCTHYECKOH MeTo-
JIMKOH, KOTOpasi Mo3BoJIsieT chopMyanpoBath IuddepeHupo-
BaHHBIN MOAXO/ K TAaKTHKE XUPYPrHUECKOTo JIeUeHUsI OOIBbHBIX
caxapHbIM JMa0ETOM THIIA 2 ¢ XPOHUYECKOI KPUTHUECKOU HIlIe-
MHUeil HIKHEeH KOHEYHOCTH, 00y CIIOBJICHHOM OKKIIFO3UOHHO-CTe-
HOTHYECKHM MOPaKEHHEM OeIPEHHOT0 apTepUaIbHOIO CErMEH-
Ta M apTepHii MOJIKOJICHHO-0EPIIOBOrO CErMeHTa.

3. [lokazaresnem, pu KOTOPOM BO3ZMOYKHO BOCCTAHOBIICHHE TTPO-
XOAMMOCTH OEPEHHOr0 apTepHajIbHOrO CerMeHTa 0e3 BMella-
TENbCTBA HA apTepHUsIX IOJKOJICHHO-OEPLIOBOIO CErMEHTa, SB-
nsiercst ebut mrynta >60 mu/muH; npu neburte myHra 30-60
MJ'[/MI/IH BBIITOJIHEHUE PEKOHCTPYKIUU apTepHﬁ ITOAKOJICHHO-
OepLEeBOr0 CErMEeHTa MOCJIE BOCCTAHOBJICHHS IPOXOJUMOCTH
Oe/IpeHHOT0 apPTEPHAIILHOTO CEIMEHTa MOKHO OTCPOYHTH U BbI-
HOJIHUTH [UIAHOBO BTOPBIM ATAIloM; 1pu aebure mrynra <30 mir/
MHH TpeOyeTcss OJHOMOMEHTHAsI PEKOHCTPYKLUsS OeIpeHHOro
apTepUaIbHOr0 CErMEHTa M apTepuil MOAKOJIEHHO-0epLoBOro
CErMeHTa IyTeM BBIIOJIHEHHMsS I'MOPUAHON peBacKysspU3aLUu
WIN JIBYXypPOBHEBOI OTKPBITOI apTepualibHON PEKOHCTPYKIUH.
4. T'ubpuaHas peBacKyyspu3aIs sBIsieTcs 3PHEKTHBHBIM METO-
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JIOM BOCCTAHOBJICHHS KPOBOOOPAILIEHHST Y OOJIBHBIX CAXapHBIM 1~
a0eToM ¢ XpOHMYECKON KPUTHUECKOM UIIeMHEeH HIKHEN KOHEYHO-
CTH, 0OYCIIOBIICHHOI COYETAHHBIM OKKJIFO3MOHHO-CTEHOTHYECKUM
MOpaXeHHEM OEIPEHHOr0 apTepHaIbHOIO CErMEHTa W apTepuid
TIOJIKOJICHHO-0EPIIOBOTO CErMEHTa: MPOXOMMOCTh OSIPEHHO-TIO-
KOJICHHOTO IIyHTa B TedeHue 12 mec. cocraBuia 78,05% u gocro-
BEPHO HE OTIIMYAIIACH OT PE3yJIBTATOB PEKOHCTPYKIUH OCIPEHHOTO
apTepuaIbHOro CerMeHTa y OOJIBHBIX IPYIIBI | IIpy eOuTe IIyHTa
>60 MJT/MHH; TPOXOIUMOCTh OSIPEHHO-TTOAKOIICHHOTO IITYHTA B TE-
yenue 12 mec cocrasmia 78,13% (p>0,05).

5. Ilpu TpoM603€ 30HBI apTEpUAIBHON PEKOHCTPYKLHH, TPOM-
O9KTOMHUSI M3 IIyHTA, JONOJHEHHAs BOCCTAHOBICHHEM Ma-
TUCTPAJIBHOIO KPOBOTOKA M3 MOJKOJCHHOI apTepud B B
OeploBbIE apTepUH METOIOM OAJUIOHHOW aHT'MOIUIACTUKH, JIe-
MOHCTPHUPYET JOCTOBEPHO JIYYILIyI0 BTOPUYHYIO IIPOXOAUMOCTE
OepeHHO-TIOAKOICHHOrO IIyHTa crnycts 12 mec. (92,31%) B
CpaBHEHHMH C BTOPUYHOH MPOXOAMMOCTBIO O€IPEHHO-IIOIKO-
JICHHOTO LIyHTa ciycTs 12 Mec. mocje BOCCTAHOBICHUS Maru-
CTPaJIbHOIO KPOBOTOKA M3 ITOAKOIICHHON apTepUH B OJHY OepIIio-
By10 apreputo (71,43%), p<0,05.

JIMTEPATYPA

1. bencman B.M. Xupyprust THOHHO-HEKPOTHYECKUX OCIIOKHE-
HUN AUabeTHUYECKOM CTOombl. PyKoBOICTBO /st Bpadei. — BTo-
poe riepepaboTaHHOE U JOMOIHEHHOE n3nanue. — M.: Meamnpak-
THKa, 2015. — 496 c.

2. Byxapun O.B., I'muubypr A.JI., Pomanosa 10.M., DabPeru-
cran .M. Mexanu3Mbl BbUKHBaHUs OakTepuil. — M.: MenuiuHa,
2005. - 367 c.

3. l'ancran I'.P., Tokmakosa A.1O., Eroposa JI.H., MuTtum B.A.,
IMacxanosa 10.C., Aunudepos M.b., Komensruna E.1O., YnoBu-
yenko O.B., I'ypsesa U.B., beperosckuii B.b., Epomkun U.A.,
Epomenko A.B., Epomenxo A.B. Kinnnueckue pekomeHganuu
10 THArHOCTHKE U JICUCHUIO CHHPOMA AUA0CTHUYCCKOM CTOITBI //
Paunsbl u paneBbie nHdekimn. — 2015, — Ne 3. — C. 63-83.

4. Nasunenko O.I1. Cunapom auabetudeckoit cromsl. Ero poss
¥ MECTO B COBpeMeHHOH anaberonoruu (0030p ureparypsr) //
Menuuuna 1 odpazoBanue B CHOUpPHU: IEKTPOHHBIN JKypHa.
—2014. - Ne 5 [DnextpoH. pecype]. — Pexxum mocrtyma: http://
www.ngmu.ru/cozo/mos/article/annotacy full.(03.03.2016).

5. UmmyHoOOTUS: CTPYKTYpa ¥ QYHKLHUH UMMYHHOM CHCTEMBI /
[on pen. P.M. Xaurosa. — M., 2013. — 280 c.

6. HuxynsnuxoB I1U, beiait AH, Parymuiok AB, JIukcynos
AB. Oco0eHHOCTH XMPYPrHYECKOM TaKTUKU NPH MHOIOYpOB-
HEBBIX OKKJIIO3UOHHO—CTCHOTHYCCKHUX IMOPAXKCHUAX 66}1p€HH07
0epLOBOro apTepUalIbHBIX CErMEHTOB. XapbK XUPYpr MIKOJA.
2015;3(60):148-51.

7. IlatenT Ha none3Hyto mozpenb Ne 114969 Vkpauna, MIIK:
A61B 17/00 Cnocob Xupyprudeckoro nocrtyna k oOiei Oe-
JPEHHOM apTepuu y 60JIBHOIO HIIEeMHYECcKoil (opMy CHHIpOMa
cronel quadernka / J{unenko CH; 3asBuTENb U IaTeHTOO0 A 1a-
tenb JAunenko C.H.- Neu2016 10742 3asei. 26.10.2016; omy6u.
27.03.2017, Bron. Ne6.

8. Abdulrazak A., Bitar Z.1., Al-Shamali A.A., Mobasher L.A. Bac-
teriological study of diabetic foot infections // J Diabetes Complica-
tions. —2005. — Vol. 19, N 3. — P. 138-141.

9. Armstrong EJ, Ryan MP, Baker ER, Martinsen BJ, Kotlarz
H, Gunnarsson C. Risk of major amputation or death among pa-
tients with critical limb ischemia initially treated with endovas-
cular intervention, surgical bypass, minor amputation, or con-
servative management. J] Med Econ. 2017;20(11):1148-1154.
doi:10.1080/13696998.2017.1361961

13



10. Chawla A, Chawla R, Jaggi S.Microvasular and macrovas-
cular complications in diabetes mellitus: Distinct or continuum?
Indian J Endocrinol Metab. 2016 Jul-Aug; 20(4):546-51.doi:
10.4103/2230-8210.183480

11. Das SK, YuanYF, Li MQ. Predictors of delayed wound
healing after successful isolated below—the—knee endovascular
intervention in patients with ischemic foot ulcers. J Vasc Surg.
2018 Apr;67(4):1181-90. doi: 10.1016/j.jvs.2017.08.077.

12. Dyck PJ. Detection, characterization and staging of poly-
neuropathy: Assessed is diabetics // Muscle Nerve. — 1988. —
Vol. 11. — P. 21-32. 54. IDF “Diabetes Atlas” — 5th ed. — Up-
date, 2012. [electronic resource]. - URL: http://www.idf.org/
sites/default/files/IDFAtlasSE Det ailed Estimates 0.xls, free
(07.06.2013).

13. Lepédntalo M., Apelgvist J., Setacci C., Ricco J.B., de Do-
nato G., Becker F., Robert-Ebani H., Cao P., Eckstein H.H., De
Rando P., Dichm N., Schmidli J., Teraa M., Moll F.L., Dick F.,
Davies A.H. Chapter V.: Diabetic foot. // Eur J. Vasc Endovasc
Surg. — 2011. — Vol. 42, Suppl. 2. — S. 60-74. doi: 10.1016/
S10785884(11)60012-9.

14. Norgren L, Hiatt WR, Dormandy JA, Nehler MR, Harris KA,
Fowkes FG; TASC II Working Group. Inter-society consensus for
the management of peripheral arterial disease (TASC II). J Vasc
Surg. 2007;45(Suppl S):S5-S67. doi:10.1016/j.jvs.2006.12.037

15. Takayama T, Matsumura J S. Complete Lower Extremity
Revascularization via a Hybrid Procedure for Patients with Crit-
ical Limb Ischemia. Vasc Endovascular Surg. 2018 May; 52 (4):
255-261. doi: 10.1177/1538574418761723.

SUMMARY

VALUE OF INTRAOPERATIVE DEBITOMETRY IN
SELECTING OF SURGICAL TREATMENT TACTICS
FOR PATIENTS WITH DIABETES MELLITUS WITH
CHRONIC CRITICAL ISCHEMIA OF THE LOWER
LIMB

'Didenko S., 'Subbotin V., ’Ratushniuk A., ’Prysyazhna N.,
“Khalimovskyi B.

!Clinical Hospital «Feofaniya» of State Directorate for Affairs,
Kyiv, *State Institution “National Institute of Surgery and Trans-
plantology n.a. O. Shalimov of the National Academy Medical
Scienses of Ukraine”, Kyiv; SShupyk National Medical Academy
of Postgraduate Education of the National Academy of Medical
Sciences of Ukraine, Kyiv; *Utility company “Consulting and
diagnostic center of the Dnieprovskyi district”, Kyiv, Ukraine

Aim - analyze the results of surgical treatment of patients with
diabetes mellitus (DM) with chronic critical lower limb isch-
emia (CCLLI) against the background of the combined stenotic-
occlusive lesions (SOL) of the femoral arterial segment (FAS)
and popliteo-tibial arterial segment (PTAS), considering the data
of the intraoperative debitometry (ID).

The results of surgical treatment of 97 patients with dia-
betes mellitus with CCLLI caused by combined SOL of FAS
and PTAS arteries after 1 month and 12 months of treatment
were analyzed. All patients were treated at the Vascular Sur-
gery Center of the Clinical Hospital “Feofania” of State Di-
rectorate for Affairs, Kiev, Ukraine during 2014 - 2018yrs. All
patients underwent femoro-popliteal bypass grafting without
intervention on arteries of PTAS.According to the obtained
results of the ID, the patients were divided into groups: group
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1 - 32 patients with a debit of the shunt (SD) greater than 60
ml/min, group 2 - 35 patients with SD 30-60 ml/min, group
3 - 30 patients with SD lesser than 30 ml/min. In case of the
femoro-popliteal shunt (FPS) thrombosis, performed repeated
surgery as a hybrid revascularization (HR) - thrombectomy
from the shunt and endovascular balloon angioplasty of the
arteries of PTAS.

The primary patency of the arterial reconstruction zone of the
patients from group 1 after 1 month was 93.75% (30 of 32), after
12 months - 78.13% (25 of 32); group 2 - after 1 month it was
82.8% (29 out of 35), after 12 months - 68.57% (24 out of 35);
group 3 - after 1 month it was 46.66% (14 out of 30), after 12
months - 23.33% (7 out of 30).

Thrombosis of the femoropopliteal shunt (FPS) within 12
months was diagnosed in 41 (42.27%) of 97 patients, within
these patients 1 month after primary shunting in 26 (63.41%),
and during the next 11 months in 15 (36.59 %)cases.With re-
peated intervention on thrombosis of FPSin form ofHR, second-
ary patency within 12 months was 78.05% (32 of 41 patients).
Restoration of the outflow from the popliteal artery in one of the
tibial arteries by HR was possible in 28 of 41 (68.29%) patients,
within 12 months rethrombosis of the arterial reconstruction
zone occurred in 8 patients (28.57%) - with secondary patency
after 12 months of 71.43% (20 of 28 patients). The restoration
of the outflow from the popliteal artery into two tibial arteries
by HR was possible in 13 of 41 (31.71%) patients, from them
rethrombosis of the FPS within 12 months occurred in 1 patient
(7.69%) - the secondary patency within 12 months was 92.31%
(12 of 13 patients).

In the case of combined SOL of FAS and arteries of PTAS,
reconstruction of FAS without intervention on the arteries of
PTAS requires performing of ID with determining of SD.

Performing of ID with determining of SD is an effective di-
agnostic technique that allows to formulate a differentiated ap-
proach to the tactics of surgical treatment of patients with diabe-
tes mellitus with CCLLI, caused by the SOL of FAS and PTAS.

The indicator which allows to restore the patency of FAS
without intervention on the arteries of the PTAS is SD>60 ml/
min; with SD 30-60 ml/min, the reconstruction of the arteries
of the PTAS after the restoration of the patency of FAS can be
delayed and performed as elective surgery at the second stage;
with SD<30 ml/min, simultaneous reconstruction of FAS and
PTAS arteries is required by performing HR or two-stage open
arterial reconstruction.

The HR is an effective method of blood circulation restora-
tion in patients with diabetes mellitus with CCLLI, caused by a
combined SOL of FAS and PTAS, and according to the results:
the patency of the FPS within 12 months is 78.05% and does
not significantly differ from the results of FAS reconstruction in
1st group of patients with SD>60 ml/min - where patency of the
FPS within 12 months is 78.13% (p>0.05).

In case of thrombosis of the FPS, thrombectomy from the
shunt, supplemented by the restoration of the magistral blood
flow from the popliteal artery into two tibial arteriesby the
method of balloon angioplasty, demonstrates reliably bet-
ter secondary patency of the femoropopliteal shunt after 12
months - 92.31% in comparison with the secondary patency
of the FPS within 12 months after restoration of the magistral
blood flow from the popliteal artery into one tibial artery -
71.43% (p<0.05).

Keywords: Intraoperative debitometry, shunt debit, diabetes
mellitus, chronic critical ischemia of the lower limb, hybrid re-
vascularization.
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POJIb UHTPAOIIEPALIMOHHOM JEBUTOMETPUU B
BBIBOPE TAKTUKH XUPYPITHYECKOI'O JIEYEHUS
BOJIbHBIX CAXAPHBIM JUABETOM C XPOHHUYE-
CKOM KPUTHUYECKOW WIIEMHWEN HMKHEHN KO-
HEYHOCTH

'Munenxo C.H., 'Cy660Tun B.IO., ’Parymniok A.B.,
‘Mpucsizkna H.P., * Xagumosckuii B.51.

!Knunuueckass  bononuya «@Deoganuny Tocyoapcmeennozo
ynpasnenus Oenamu, Kues; ‘[ocydapcmeennoe yupexcoenue
«Hayuonanvuvlii uncmumym xupypeuu u mpaHcnianmonocuu
um. A.A. Ularnumosa Hayuonanonotl akademuu MeOUYUHCKUX
nayx Vipaunoiy, Kues; *Hayuonansuuiil ynueepcumem 30pago-
oxpanenust Yepaunot um. ILJL lynuka. Kues; *Kommynanshoe
npeonpusmue “‘KoncynbmamueHo-0uaeHOCIMU4ecKutl  yeHmp
/lnenposckoeo paviona», Kues, Yxpauna

Llens nccnenoBanms - aHANMN3 PE3YIBTATOB XHPYPTHUECKOTO
nedeHns OOTBHBIX CaXapHBIM JHA0ETOM C XPOHHIECKOH KPUTH-
YEeCKOW WIIeMHel HIKHEW KOHEYHOCTH Ha ()OHE COUETaHHOTO
OKKJTFO3HOHHO-CTEHOTHIECKOTO TTOpayKeHHs OepeHHOro apre-
PHATBHOTO CETMEHTa M apTepHil MOAKOJICHHO-OepIIoBOTO cer-
MEHTA C YUeTOM JAHHBIX HHTPAONICPAIMOHHON 1eONTOMETPUHL.

IIpoananm3upoBaHbl pe3ynbTaThl XHUPYPTHIECKOTO —Jiede-
HUs 97 OONBHBIX caxapHBIM TUa0eTOM THIA 2 ¢ XPOHUUYECKOM
kputndeckorr mmemueil HmwkHeH kKoHewHoctHn (XKMHK), 00-
YCTIOBICHHOH COYETaHHEM OKKIIO3MOHHO-CTEHOTHYECKOTO TI0-
paxenus (OCII) Genpennoro aprepuanbHoro cermenta (BAC)
u aprepuii mogkoneHHo-6epuosoro cermenta (I16C) cnycrs 1 u
12 mecsieB mocie ornepanuy. Bee manueHTsl poXoAnIn Jiede-
Hue B LleHTpe cocynncToi Xupypruu KIMHAYECKOH OONbHUIIBI
«Deodannsay [ocymapcTBeHHOTO ympaBieHHs JeIaMH B Tede-
Hue 2014 - 2018 rr. boIbHBIM BBITOTHEHO O€APEHHO-TIONKO-
JICHHOE LIyHTHpOBaHWe Oe3 BMerarenbcTBa Ha aprepun [1BC.
CoracHO TOIy4eHHBIM pe3ylbTaTaM HHTPAOTIEPAIIMOHHOM Jie-
ouromerprnn (/1) manueHTs! pa3neneHsl Ha 3 TPYIIBL: TpyIa
1 - 32 GonbHBIX ¢ feduToM mryHTa (J11I) 6omee 60 Mi/muH, Tpymna
2 - 35 6ompubix ¢ AU 30-60 min/muH, rpynma 3 - 30 GOIBHBIX C
J1I menee 30 mur/muH. [Tpu TpomMG03e OepeHHO-TTOAKOIEHHOTO
IIyHTA BBIMONHSIIN MOBTOPHYIO ONEPANNIO B BUE THOPHIHON
peBacKyIIpH3alMi — TPOMOIKTOMHH U3 IIIYHTA B COUCTAHHU C
9HJIOBACKYISIPHOW OanmoHHOH aHrmorutactukoi aprepuii [16C.
[Ipn coveTaHHWH OKKIIO3HOHHO-CTEHOTHYECKOTO ITOPayKCHHS
BAC u aprepuii [1IBC pexoHCTpyKIUst OEAPEHHOTO apTepuatb-
HOTO CerMeHTa 0e3 BMEIIaTeNbCTBA Ha apTePHAX MOIKOICHHO-
0epIIoBOr0 cerMeHTa TpeOyeT BBITOIHEHHs WHTPAOIIePaIlHOH-
Holi nedutomerpuu ¢ onpeneneanem 111

W] c onpenenenneM neOuta mryHTa siBIseTCs 3P PEKTUBHOMN
JMarHOCTHYECKOW METOIMKOM, KOTOpask TO3BOJSAET CHOPMYITH-
poBath quGepeHIIMPOBAHHBIN ITOAXO0/ K TAKTHKE XHUPYyprHUIe-
CKOTO JIeueHHs1 OONBHBIX caxapHbM nuadetom ¢ XKMHK, o0y-
CJIOBIICHHOW OKKITIO3MOHHO-CTEHOTHYECKHM MopakeHneM bCA
u aprepuii [1B5C.

Tloka3zarenem, mpu KOTOPOM BO3MOKHO BOCCTAHOBIICHHE TIPO-
xomumoct BCA 6e3 BMemarenscTBa Ha aprepusix [1bC, sBms-
erca JUI >60 mu/mun; npu L 30-60 mMa/MHH BEITOTHEHHE
PEKOHCTPYKINH apTepUil TTOIKOJIEHHO-0EPIIOBOTO CETMEHTA IO~
CJIe BOCCTAHOBIICHUS TIPOXOAMMOCTH OSIPEHHOTO apTepHAIBHO-
TO CerMEHTa MOJKHO OTCPOYUTH U BBINTOJTHUTH TIIAHOBO BTOPBIM
sraroM; mipu LI <30 mu/mMuH TpeOyeTcs OTHOMOMEHTHAs pe-
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KOHCTPYKLMsI apTepuil OeIpeHHO-IIOJKOICHHOTO U IOIKOJIEH-
HO-0EpLIOBOr0 CErMEHTOB ITyTEM BBINOJIHEHUS] THOPUIHOI pe-
BACKYJISIpU3aLlMU UM ABYXYPOBHEBOW OTKPBITON apTepHaIbHON
PEKOHCTPYKIIUH.

I'ubpunHas peBackyssipu3anus siBisiercss 3GpHeKTUBHBIM Me-
TOZIOM BOCCTaHOBJICHHsI KPOBOOOpaIIeHUsT Yy OOJNBHBIX caxap-
M 1uaderom ¢ XKUHK, oOycrnoBneHHol coueTaHHeM OK-
KJIIO3MOHHO-CTEHOTUYECKOTO MOPAXKEHHUS apTepHuil OeapeHHOro
U TOJIKOJICHHO-0EPI1I0BOrO CErMEHTA: MPOXOUMOCTh OCPEHHO-
MOZKOJICHHOTO IIIyHTa B TeueHue 12 mec. cocraBuia 78,05%
¥ JIOCTOBEPHO HE OTIMYAJIach OT PE3yJbTAaTOB PEKOHCTPYKLIUH
0e/-peHHOr0 apTEepUAIbHOIO CErMEHTa Y OOJbHBIX IpymIsl |
npu JAI>60 mu/MuH, IPOXOAUMOCTH OEIPEHHO-IIOIKOJICHHOTO
uryHTa B Teduenue 12 mec. cocrasuna 78,13% (p>0,05).

Ipu Tpom603e GeaPEHHO-TIOIKOJICHHOT'O HIYHTa, TPOMOIKTO-
MU U3 IIYHTA, AOINOJHEHHAsT BOCCTAHOBJICHUEM Maructrpajib-
HOTO KPOBOTOKA M3 IOAKOJICHHOW apTepuu B JBe OeproBble
apTepuu METOIOM 0aJNIOHHOW aHTUOIUIACTHKHU, IEMOHCTPUPYET
JIOCTOBEPHO JIYYIIYI0 BTOPUYHYIO MPOXOAUMOCTH OeIpeHHO-
IOZIKOJIEHHOTr O 1IyHTa ciyctd 12 mec (92,31%) B cpaBHEeHHH C
BTOPUYHON HPOXOJUMOCTBIO OEIPEHHO-IIOAKOJIICHHOTO IIyHTa
ciycrsi 12 mMec. mocse BOCCTAHOBJICHHSI MaruCTPaJbHOTO Kpo-
BOTOKA U3 IOJKOJICHHOH apTepuu B OHY OEpLOBYIO apTepHIO
(71,43%), p<0,05.
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USING THE METHOD OF PANCREATOGASTROSTOMY AT THE STAGE
OF RECONSTRUCTION IN PANCREATODUODENECTOMY

'Usenko A., *Vasiliev O., 'Tsubera B.

!National Institute of Surgery and Transplantology of the NAMS of Ukraine name after A.A. Shalimov, Kyiv;
’National Cancer Institute, Kyiv, Ukraine

The problem of malignant neoplasms of the biliopancreato-
duodenal area is becoming increasingly important due to the
steady increase in the incidence of this pathology. According to
GLOBOCAN 2020, pancreatic cancer in the structure of the to-
tal incidence in the world - ranks 12th and is 2.6%. Regarding
the structure of total mortality - 4.7%, ranking 7th among the
causes of cancer mortality in the world. The incidence of pan-
creatic cancer is 4-9 people per 100,000 populations. [1] High
prevalence and progressive growth of the disease cause diseases
of the biliopancreatoduodenal area an important medical, social
and economic problem. Given the data of many studies, it was
found that 90% of cases of pancreatic tumors are localized in the
proximal organ [2,3]

Pancreatoduodenectomy is a standard surgical treatment for
the pathologies of the pancreatic head and periampullary region.
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The intervention is technically complicated, traumatic, associ-
ated with considerable operative risk and post-operative mor-
tality. [4] Nowadays, advances in the visualization diagnostic
methods, surgical techniques and postoperative therapy have
decreased the mortality to 1-3%, but the postoperative mortality
is still relatively high, reaching up to 65% [5,6].

Since the first pancreatoduodenectomy, performed by profes-
sor Walther Kausch (1909) and up to the present, the main dif-
ficulty of this surgical intervention has been the pancreatodiges-
tive anastomosis failure [7,8].

The basic pathogenetical mechanism of the pancreatodiges-
tive anastomosis failure is represented by the local destructive
action of the pancreatic active enzymes in the suture region. The
subsequent leakage of pancreatic secretion and its accumulation
in the pancreatic stump region produces inflammatory foci with
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the following necrosis both in the gland itself and adjacent tis-
sues. This leads to such complications as the abdominal abscess,
erosive hemorrhage and sepsis [9].

Numerous specialized centers use pancreatojejunoanastomosis
as a standard method for the reconstruction [10]. Though, lately,
another method has been used more often as reconstruction, the
anastomosis between the stomach and the pancreatic stump — pan-
creatogastroanastomosis. The method was first described in 1946
by Waugh and Clagett (Mayo clinic) [11-13], nowadays being con-
sidered an alternative method to pancreatojejunostomy.

The goal of this study was to analyze the effectiveness of pan-
creatogastrostomy at the stage of reconstruction by assessing its
technical aspects and analysis of the frequency of postoperative
complications.

Material and methods. The study includes a total of 35
pancreatoduodenectomy patients followed by the reconstruc-
tion pancreatogastrostomy, during 2019-2020. The patients
were routinely hospitalized and examined according to the
standard protocols, using laboratory and instrumental diag-
nostic methods. The clinical data were obtained from the
medical records (Table 1). The data of each patient included
preoperative laboratory data, preoperative intervention, in-
traoperative data, duration of surgical intervention and the
blood loss. The post-operative data included complications,
pathological data and the survival data (Table 2). The ob-
tained data were analyzed using the statistical software (IBM
SPSS Statistics 21 for Windows), with the significance test
p=0.05.

Table 1. Pre-operative patient data

Characteristics Incidence (Number of patients, n=35)
Age 53.246.7
Gender: - males (%) 13 (37.2%)
- females (%) 22 (62.8%)
Jaundice (%) 29 (82.8%)
Pain syndrome (%) 33 (94.2%)
Weight loss (%) 28 (80%)
Diabetes mellitus (%) 9 (25.7%)
Etiology of the pathology:
- Cancer of the pancreatic head (%) 14 (40.2%)
- Cancer of the ampulla of Vater (%) 12(34.2%)
- Cancer of the duodenum (%) 3 (8.5%)
- Distal cholangiocarcinoma (%) 5 (14.3%)
- Chronic fibrous-degenerative pancreatitis (%) 1(2.8%)
Malformation biopsy (%) 6 (17.1%)
Endobiliary interventions (%): 16 (45.7%)
- endobiliary stenting (%) 11 (68.7%)
- Percutaneous transhepatic cholangiodrainage (%) 5(31.3%)
Table 2. Intraoperative data

Intraoperative data Value
Operative intervention duration(h) 7+£22
Blood loss(ml) 420+105
Pancreatic parenchyma structure:
- soft (%) 23 (65.7%)
- hard (%) 12 (34.2%)
Diameter of the main pancreatic duct (mm) 4+2.6

Surgical intervention was performed under general and epi-
dural anesthesia. After accessing the operating region surgically,
pancreatoduodenal mobilization and resection were performed,
which includes: cholecystectomy, general hepatic duct intersec-
tion, distal stomach and the duodenal loop resection, pancreatic
isthmus intersection and ulcinate process resection; as well as
standard lymphadenectomy (Fig. a).

The pancreatogastrostomy method according to C. Bassi [14],
modified by the surgeons of the clinic, was chosen. The pancre-
atic stump was mobilized to 3cm (Fig. b). Two gastrotomy inci-
sions were applied on the anterior and posterior stomach walls
(Fig. c-d). In order to increase anastomosis leak-proofness, the
posterior stomach wall incision should be 1/3 smaller than the
pancreatic stump diameter. At the distance of 1.5 cm from the
posterior gastrotomy incision, the purse-string suture Prolene
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2/0 was used on the stomach wall (Fig. e). After this, the gland
remnant was implanted into the gastric cavity with previous
main pancreatic duct stenting (Fig. f). The pancreatic stump
edge was sewn to the stomach wall using single-layer sutures
PDS 5/0, followed by the purse-string sutures. The anterior gas-
trotomy was the last to be sutured (Fig. g). The surgical interven-
tion was completed sequentially, performing hepatojejunoanas-
tomosis and gastrojejunoanastomosis on Brown.

It is worth mentioning that the method of pancreatogastrosto-
my is characterized by several technical advantages as follows:

- the anterior gastrotomy providing for wide examination field
for anastomosis and pancreatic stump effective hemostasis;

- the purse-string suture on the inner stomach side prevents
gastrocele development, which provides for the anastomosis
leak resistance.
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- common pancreatic duct stenting prevents the stomach con-
tent from the duct, which, in its turn, prevents acute postopera-
tive pancreatitis as well as helps to identify the duct in case of
the stump hemorrhage during endoscopic coagulation.

The average operative intervention duration was 6 hours,

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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ranging from 4 to 8 hours. The blood loss median value
equaled 400ml, ranging between 200-600ml. The pancreatic
parenchyma was soft in most cases, in 23 patients (65,7%).
The average diameter of the common pancreatic duct was
4+£2.6 cm.

h

Fig. 1. Method of pancreatogastrostomy: a - pancreatoduodenal resection. b - vobilization of pancreatic stump.
¢ - longitudinal gastrotomy in the posterior stomach wall and stump stenting. d - anterior gastrotomy.
e - posterior gastrotomy reconstruction with a pouch. f - implantation and attachment of the stump.
g - closure of anterior gastrotomy. h - relation between pancreatogastrostomy to portal vein

Postoperative period. Antibacterial therapy was represented
with the first- and second-generation cephalosporins,lg each
12 hours, during 3 days. The other administrations included:
proton pump blockers (pantoprasol), dosed as 80mg/day; and
octreotide, dosed as 0.3 mg/day during 3 days, depending on the
gland structure. In order to initiate gastro-intestinal motor ac-
tivity, metoclopramide, 10mg 3 times a day, was administered.
Low-molecular heparins were administered during all in-patient
stay. Infusion therapy was represented with balanced crystalloid
solutions (Ringer’s), 4ml/kg/hour, preserving the body liquid
steady volume. On the second postoperative day the X-ray of
the stomach was performed, nasogastric tube was removed on
the 3" postoperative day if gastric emptying was observed. If
water-soluble contrast left the stomach, on the 2" postoperative
day peroral feeding with liquid food was initiated. On the 5%
day the patient received complete nutritional ratio. Abdominal
drainages were removed on the 5" postoperative day, if amylase
concentration in them didn’t exceed blood plasma normal value
by more than 3 times.
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Results and discussion. Thirty-five pancreatoduodenecto-
mies with reconstructive pancreatogastrostomy have been per-
formed. The average patients age was 53.2 years. Men - 13,
women - 22. The study non-inclusion criterion was pancreato-
duodenectomy with vascular reconstruction. The most common
symptom was obstruction jaundice, observed in 29 (82.8%)
patients. In 9 (25.7%) cases diabetes mellitus was diagnosed.
11 (68.7%) patients underwent preoperative endobiliary stent-
ing, 5 (31.3%) - percutaneous transhepatic biliary drainage. The
pancreatoduodenectomy was performed with bilirubinemia not
exceeding 100 mcM /1. The most common determined pathol-
ogy was the pancreatic head carcinoma— 14 (40.2%) cases and
the ampulla of Vater carcinoma — 12 (34.2%). The other pa-
thologies were as follows: distal cholangiocarcinoma— 5 (14.3),
duodenal cancer — 3 (8.5%) and chronic fibrous-degenerative
pancreatitis -1 (2.8%) (Table 1).

Postoperative complications. Pancreatic fistula. In 2016 the
International Association of Pancreatology represented by the
International Study Group for Pancreatic Fistula (ISGPF) of-
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Table 3. Post-operative complications

Complication Incidence(number of patients, %)

Biochemical leakage 6(17.1%)
Pancreatic fistula:

-grade B (%) 3 (8.5%)
- grade C (%) 1 (2.8%)
Hemorrhage 4 (11.4%)
Postoperative gastroparesis: 5(14.2%)
Grade B 3 (8.5%)
Grade C 2 (5.7%)
‘Wound infection 4 (11.4%)
Pneumonia 1(2.8%)
Sepsis 1(2.8%)

fered new criteria of the pancreatic fistula classification. This
complication is classified in two groups: the biochemical leak
and the B/ C grade pancreatic fistula, which requires for postop-
erative correction [15].

Biochemical leakage was registered in 6 cases (17.1%), the
B grade pancreatic fistula — in 3 cases (8.5%), C grade — in 1
case (2.8%).

Biochemical leakage is defined by increased level of alpha-
amylase in the abdominal drainage liquid. It does not affect gen-
eral condition of the patient and does not require for the specific
treatment.

The B grade fistulac were manifested by liquid accumulation
in the pancreatogastrostomy region, which led to deterioration
in patients’ condition and body temperature increase to 39.5 C.
All patients were administered conservative therapy, in 2(5.7%)
cases ultrasound-guided liquid drainage was performed. One
patient developed grade C fistula which stipulated for necessity
of relaparotomy with additional abdominal drainage. It is neces-
sary to mention that all patients with pancreatic fistula signs had
soft structure of the pancreas, with the common pancreatic duct
diameter less than Smm.

The delayed stomach emptying was detected according to the
International Study Group for Pancreatic Fistula (ISGPF) guide-
lines [16].

The postoperative gastroparesis was observed in 5 (14.2%)
patients: grade A-3 cases, grade B-2 cases, grade C- no cases.
Followed by the stomach decompression and enteral feeding,
stomach emptying was normalized

The pancreatic stump hemorrhage into the gastric lumen was
registered in 4 patients (11.4%). No patient required for relapa-
rotomy, the hemorrhage was arrested by endoscopic argon-
plasma coagulation (ERBE 200 D) and conservative treatment.
(Table 3).

Pancreatojejunoanastomosis has been the most commonly
used method of pancreatoduodenectomy reconstructive treat-
ment [10]. Though, the reconstruction method is associated with
activation of the pancreatic proteolytic enzymes caused by the
aggressive intestinal liquid (bile, enterokinase, low pH), which,
combined with postoperative intestinal paresis, leads to anasto-
motic failure.

The anastomosis between the stomach and pancreatic stump
was first theoretically described by Tripodi and Sherwin in 1934.
In 1939 the method was additionally studied in the laboratory
by Glen and Pearson. The first successful pancreatogastroanas-
tomosis was clinically performed by Waugh and Clagett (Mayo
clinic) in 1946 [11,12,17].
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Recently, specialized surgical centers have more and more
often used pancreatogastrostomy during reconstruction, as the
reconstruction is characterized by several anatomical-physio-
logical and technical advantages [18].

Physiological advantages:

- The gastric juice pH does not provide for the trypsinogen
and other pancreatic enzymes activity, as they need alkaline pH .

- Pancreatic juice, when mixed with the gastric, is character-
ized by low activity, which decreases its aggressive properties
and prevents fistula formation.

- The gastric cavity pressure is much less than the duodenal
pressure(particularly in early postoperative period and in the pa-
resis period), which decreases the pancreatogastrostomy failure
risk.

Technical advantages:

- Close proximity of the pancreas and posterior gastric wall,
which significantly reduces the anastomosis load.

- The stomach wall is better suited for suturing due to its
width, elastic properties and perfect blood supply.

- The wide gastric lumen presents no difficulties during pan-
creatic implantation.

- Pancreatogastrostomy is located remoter from the basic ves-
sels, which decreases their erosion and intraperitoneal hemor-
rhage risk.

- The stomach content evacuation through nasogastric tube in
early postoperative period significantly reduces the anastomosis
suture load.

-Visual anastomosis control in the postoperative period is pos-
sible via the gastrofibroscopy.

- Performing pancreatogastroanastamosis decreases the num-
ber of anastomoses on a single duodenal loop.

In 2016 the meta-analysis of randomized controlled trials
was published, which compared pancreatogastrostomy with
pancreatojejunostomy on reconstructive stage of the PD, aimed
at the pancreatic fistula prevention. The sample of trials was
represented with 10 groups, which was equal to 1629 cases,
observed from 1995 till 2015. The study results showed a sig-
nificant difference in favor of pancreatogastrostomy. The values
of the clinically significant pancreatic fistula were 16.5% in the
pancreatogastrostomy group and 20.7% in the pancreatoenteros-
tomy group respectively [19].

Conclusions. Thirty-five cases of performing pancreatogas-
troanastomosis on reconstructive stage of pancreatoduodenec-
tomy have been analyzed.

Stage B pancreatic fistula was registered in 3 (8.5%) cases,
stage C — in one (2.8%) case.
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The postoperative gastroparesis was observed in 5 (14.2%)
patients: grade A - 3 cases, grade B - 2 cases, grade C - no cases.

The potential disadvantage of pancreatogastroanastomosis
is represented as the pancreatic stump small bleeding into the
stomach lumen, which was observed in 4 patients (11.4 %). This
hemorrhage could be stopped only by endoscopic argon-plasma
coagulation.

The pancreatogastrostomy method can be used irrelevant of
the pancreas parenchyma structure and the main pancreatic duct
diameter.
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SUMMARY

USING THE METHOD OF PANCREATOGASTROSTO-
MY AT THE STAGE OF RECONSTRUCTION IN PAN-
CREATODUODENECTOMY

'Usenko A., *Vasiliev O., 'Tsubera B.

!National Institute of Surgery and Transplantology of the NAMS
of Ukraine name after A.A. Shalimov, Kyiv, *National Cancer
Institute, Kyiv, Ukraine

The goal of this study was to analyze the effectiveness of pan-
creatogastrostomy at the stage of reconstruction by assessing its
technical aspects and analysis of the frequency of postoperative
complications.

The article represents results of the study held with a total
of 35 pancreatoduodenectomies performed, followed by recon-
struction pancreatogastrostomy. The average patients age was
53.2 years. Men - 13, women - 22. The study non-inclusion
criterion was pancreatoduodenectomy with vascular recon-
struction. The most common symptom was obstruction jaun-
dice, observed in 29 (82.8%) patients. In 9 (25.7%) cases
diabetes mellitus was diagnosed. Eleven (68.7%) patients
underwent preoperative endobiliary stenting, five (31.3%) -
percutaneous transhepatic biliary drainage. The pancreatodu-
odenectomy was performed with bilirubinemia not exceeding
100 mcM /1. The most common determined pathology was
the pancreatic head carcinoma— 14 (40.2%) cases and the
ampulla of Vater carcinoma — 12 (34.2%). The other patholo-
gies were as follows: distal cholangiocarcinoma— 5 (14.3),
duodenal cancer — 3 (8.5%) and chronic fibrous-degenerative
pancreatitis -1 (2.8%).

Biochemical leakage was registered in 6 cases (17.1%), the
B grade pancreatic fistula — in 3 cases (8.5%), C grade — in 1
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case (2.8%). The postoperative gastroparesis was observed in 5
(14.2%) patients: grade A-3 cases, grade B-2 cases, grade C no
cases. The pancreatic stump hemorrhage into the gastric lumen
was registered in 4 patients (11.4%). No patient required for re-
laparotomy, the hemorrhage was arrested by endoscopic argon-
plasma coagulation (ERBE 200 D) and conservative treatment.

The pancreatogastrostomy method can be used irrelevant of
the pancreas parenchyma structure and the main pancreatic duct
diameter.

Keywords: periampullary tumors, pancreatodigestive anas-
tomosis, biochemical leakage, pancreatic fistula, postoperative
gastroparesis.

PE3IOME

NPUMEHEHUE METOJA IAHKPEATOI'ACTPO-
CTOMUU HA 3TAIIE PEKOHCTPYKIIMU IIPU ITAH-
KPEATOAYOAEHOKTOMUU

"Veenko A.1O., BacuiibeB A.B., 'Ilyoepa B.U.

Tocyoapcmeennoe yupescoenue «Hayuonanbuvlii uncmunym
xupypeuu u mpancnaianmonocuu um. A.A. lanumosar» HAMH
Vkpaunwi, Kues; Hayuonanenvii uncmumym paxa, Kues,
Vrpauna

Llenp uccneoBanus - aHAM3 PE3yJIbTATOB NPUMEHEHHS Me-
TOZIa TIAHKPEAaTOracTPOCTOMUH Ha JTalle PEKOHCTPYKIMH ITyTeM
OLICHKH TEXHUYECKHX aCIEKTOB U ONpe/IeIeHIe YaCTOThI HOCIIe-
ONEPAIMOHHBIX OCJIOKHECHHUH.

B crarbe npoananusupoBaHbl pe3ynsratel 35 (13 MykuuH u
22 >KeHUIMHBI, CpeqHUN Bo3pacT 53,2 roma) maHKpeaToxyone-
HOKTOMUH C IPUMEHEHHEM METO/1a TAaHKPEaToraCTPOCTOMHUH Ha
PEKOHCTPYKTUBHOM 3Tare 3a nepuos 2019-2020 rr. Kputepuem
UCKJIFOYCHHSI M3 MCCIICIOBAHHS SIBUJIACH MAHKPEATOLYOICHIK-
TOMHS C COCYIUCTON pekoHCTpykuuei. Haunbonee pacnpocrpa-
HEHHOM CHMIITOMAaTHKOW SIBJSUIACH OOTYpalMOHHAs XKENTyXa -
29 (82,8%) nauuenros. B 9 (25,7%) ciny4asx AnarHocTUpOBaH
caxapHblii auaber. IIpenonepannoHHOe YHIO0OMINAPHOE CTEH-
TupoBaHue mnposeneHo 11 (68,7%) mamueHTaMm, YpecKoKHas
ypecrnieueHouHas xonanruoctomus - 5 (31,3%). Ilankpearony-
OJICHOKTOMMIO BBIIIOJIHAJIN ITPU I1OKA3aTEIIC 6HJ'[I/Ipy6I/IHeMPlH HC
Boiie 100 Mmxmoste/n. Haubosiee pacpocTpaHeHHOM MaToI0TU-
el SIBIIsIach KapIHOMA T'OJIOBKH TIOKEITYJ0YHOM Kee3bl - 14
(40,2%) cmy4aeB u OOJBLIOrO COCOUYKA JIBEHALATHIICPCTHOM
kuku - 12 (34,2%). OcranbHble cilydau: AUCTalbHAs XOJaH-
ruokapuuHoma - 5 (14,35%), pax ABeHaIATUIIEPCTHONW KHUILIKA
- 3 (8,5%) u xpornveckuii GuOPO3HO-ACTCHEPATHBHBIN MAHKPE-
arut - 1 (2,8%). CpenHee BpeMsi ONEpaTHBHOIO BMEIIATEIbCTBA
COCTaBHJIO 6 4acoB, KOJIEOIsICh B Iipesienax ot 4 1o 8 yacoB. Menu-
aHa kposonotepu coctauia 400 mi (200-600 mi). Ctpykrypa
HapEHXUMBI ITOJKEITY0YHOH 7Keje3bl B OOJIBIINHCTBE CIIy4acs -
23 (65,7%) 6buta MsirKoii. Jlnamerp o0IIero naHKpeaTn4eckoro
MPOTOKA COCTABUII, B CpeaHeM, 4+2,6 cMm.

buoxumuueckas HeCOCTOSTEIbHOCTh 3aUKCHpPOBAHA B
6 (17,1%) cnyuasx, MaHKpeaTHYECKUH CBUIL CTeNeHU B or-
meueH B 3 (8,5%) ciyuasx, crenenu C — B 1 (2,8%). Ilocie-
onepaLuoHHbI racrpocTas Habmonanca y 5 (14,2%) 60nbHbIX.
KpoBoTreuenue u3 KyJbTH HOMKETYJOUHON JKele3bl B MPOCBET
JKelyaka Bo3HUKIIO Y 4 (11,4%) nmanuenToB. Penanaporomus He
[pOBEJICHA HU B OJJHOM CJIyyae, OCTAaHOBKAa KPOBOTCUCHHS BbI-
HOJIHEHA C TIOMOUIBIO JHIOCKOIMMYECKOH aproHOIIa3MEeHHOM
xoaryssiuu (ERBE 200 D) u koHCepBaTHBHOI Tepanuu.
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Merton nmaHKpeaToracTpOCTOMHUM MOXKET OBITh HCIIOIb30BaH
HE3aBHCUMO OT CTPYKTYPbI TapPEHXUMBI ITOJDKEITYI0UHOMH JKelle-
3Bl U AMAMETPa [NIAaBHOTO NTaHKPEaTH4YeCKOro MPOTOKA.
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CPABHEHME YPOBHEI MAPKEPOB ITOBPEX/JIEHUS MUOKAPIA
N COCTOsIHUS KUCJIOPOAHOI'O BIOJKETA Y TAIMEHTOB
IIPU XUPYPTUYECKON KOPPEKIIMA HEJOCTATOYHOCTH MUATPAJILHOT O KITATIAHA
B 3ABUCUMOCTH OT CITIOCOBA KAPANOINPOTEKIINN

2Tonypos B.M., *Xapenko FO.A., 'Xapranosuu M.B., 'Mokpux U.FO., 3enenuyk O.B.

TY «Hucmumym cepoya M3 Ykpa [lynuxa, Kues, Ykpauna
’Hayuonanbnas MeOUYUHCKast akademus ROCLeouniomno2o oopaszosanus um. ILJ1. [lynuxa, Kues, Ykpauna

IIpnoGpeTéHHble TOPOKU CepAlla, 10 TAHHBIM Pa3IHYHBIX
aBTOPOB, coCcTaBIIOT 2025% Bcex opraHudecKuX 3a00IeBaHuUM
cepaua y B3pocioro Hacenenus [ 1,10], cpenu HEX npeobagaeT
HEI0CTaTOYHOCTb MUTPaJIbHOrO KianaHa. OnepaTHBHbIE BMe-
LIaTeIbCTBA HA MUTPAJIbHOM KJallaHE [0 4acTOTE JOCTUTalOT
71,5 % onepanuii, IPEANPUHATHIX MO MOBOAY IPHOOPETEHHBIX
OPOKOB cep/ua [4].

Jlis BBIIOJIIHEHUS KapIAUOXUPYPrHYECKUX Olepauuil y ma-
IMEHTOB JTaHHOI KaTeropHy HEOOXOIMMO CO3JaHHE ONTHMAllb-
HBIX YCIIOBHH COXpaHEHHMs! CTaOMIBHOCTH KPOBOOOpAIIEHHUS, K
KOTOPBIM, B YACTHOCTU OTHOCHUTCS IOIAEPKAHUE MHOTPOIHOM
cnocobnoctn muokapaa (MCM). Hecmorpss Ha mOCTOSHHOE
YCOBEpPLICHCTBOBAHUE METOJOB AHECTE3UM U HHTCHCUBHOMI
Tepanuy, OOSCIIEUUBIINX HHU3KHE IT0KA3aTeNIM TOCIUTAIBHOI
neransHOCTH (0,4-2,4%), OCIONKHEHHUS BO BpeMsI KapIHOXHPYP-
FMYECKHUX Olepalyil y NallMEeHTOB ¢ MUTPAJIbHBIMU [IOPOKAMH
cepaua (MIIC) ocrarorcs. 3HaunMoe BIHSIHUEC Ha TOCICIHUI
[I0Ka3aTe/lb OKa3bIBAIOT UHTPAOICPALIMOHHBIC METO/bI 3aLUThL
MUOKapJa [2,4] 1 UHTpaonepaluOHHbIE METOIbl BU3yaIU3allul
COKPATHUTEIBHOH CIIOCOOHOCTH MHOKap/a.

Hacto BO BpeMs omepaluil Ha cepiue IepeKUMacTcs aop-
Ta M IPEKPaIaeTcsi KOPOHAPHBIH KPOBOTOK, YTO TpedyeT 3a-
LIUTHl MHOKap/a OT UIIEMUH. BOIBIIMHCTBO U3 COBPEMEHHBIX
METOJUK HHTPAONIEPalMOHHON KapAMONPOTEKLUY, BKIOYAs
KPOBSIHYIO KapANOIUIETHIO, 00eCIeUNBAIOT HATEXKHYI0 U 2 hex-
TUBHYIO 3aIUTy MUOKapa [5-7]. OnHako Bce METOAUKH, OCHO-
BaHHbIC HA KapJHOILUICTUYECKOH 3alllUuTe MUOKapAa, KOTOpbIE
TaK)Ke UCIIOJIB3YIOTCS B HACTOALIEE BpPEMsl, IOABEPratoT CepALe
T.H. «MaHJaTOPHO! MIIEMUM», KOIJa MUOKapJ JIUIIEH KOPOHAp-
HOTO KPOBOTOKa [9], 4TO B GOJBIIMHCTBE CIIy4acB IPHBOIUT K
HIIEMUYECKO-penep(y3HOHHOMY IOBPEKICHUIO B IIEPHOJ TI0-
CJle CHATHS 3aKUMa C a0PThl U BOCCTAHOBICHUIO KOPOHAPHOI'O
KpoBoTOKa [3,8].

YduThIBas BHIMICH3IOKEHHOE, BCe 00JIee CIOKHBIMHU CTaHO-
BATCS U TPeOyIOT COBEPIICHCTBOBAHMS CTPATETHN 3AIUTHI MU-
oxapzaa. O000mIast BEIIIEIPUBEACHHBIC (DAKTHI, CIICYET CIETIaTh
BBIBOJL O TOM, YTO BOIPOC ONTHUMAJIBHOH KapIUOOIPOTEKLUH
OCTAETCsl OTKPBITBIM, YTO MOATBEPKAACT AKTYalbHOCTb JAHHO-
IO UCCIICIOBAHUSL.

Lenblo uccnenoBaHus sBUIOCH CPABHEHHE YPOBHEH Map-
KEpOB IMOBPEXKICHUS MHOKapAa U COCTOSHUS KUCIOPOLHOIO
Oro/KeTa y MAIEeHTOB IPH XUPYPrUIecKOd KOPPEKIUH HEIo-
CTaTOYHOCTH MUTPAJILHOTO KJIallaHa B 3aBHCHMOCTH OT CIIOc00a
KapIUOIPOTECKIIUU.

Marepuaa u mMeroasl. O0cie0BaHO 85 MAIMEHTOB C He-
JIOCTaTOYHOCTBbIO MUTPAJIbHOIO KjalaHa B Bo3pacTte 56,2+4.5
r, nocrynuBiux B I'Y «Mucrutyt cepaua M3 VYkpauns»y amst
XHPYpPrUYecKoil KOPpEeKIUH Iopoka. Bce GombHBIE B MOMEHT
MOCTYIIEHHST OBUIM Pa3/eNICHBI C MOMOIIBIO IPOCTOH (DUKCH-
POBaHHOH paHIOMU3aLMU Ha 2 rpynnbl. bonbHBIM IpoBeacHA
orepanusi mpotesuposanusi MutpansHoro kiamaHa ([IMK) u
AaHEeCTE3HOJIOTHYECKOe O00ecHeueHne COIIAaCHO TpaauIiy-
OHHOU Meroguku, npunarod B I'Y «MucturyT cepaua M3
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YKpauHbl», pa3HULA 3aKIH0Yanach TOINbKO B METOAE Kapau-
ONPOTEKIHH.

Bonbubv I rpynmer (n=40) mpoBoamiachk Tepamusi M OIle-
paruBHOe BMmematenscTBo ([IMK) B cooTBeTcTBHU C JIOKANB-
HBIM IPOTOKOJIOM MHTPAONEPALMOHHON KapJHOIPOTEKLUU C
HCTIONB30BaHUEM KPUCTAUIOMIHONW KapAMOIUICTHH (PacTBOP
Bepumreiinepa) M TpaauIMOHHOW CHUMIIATOMUMETHYECKONH M
LY PETHUYECCKON Tepanuu.

Bomsrbv 11 rpynmsr (n=45) Teparmst ¥ onepaTHBHOE BMeIIa-
tenbeTBo [IMK npoBoauuck B COOTBETCTBUY € JIOKAJIbHBIM IIPO-
TOKOJIOM, a 3alIUTa MUOKApAa - ¢ IPUMEHECHUEM 3JIEKTPUYCCKON
(UOPMIITSIIIMY CepAIa X HHTCPMHUTTHPYIONIHX NepeKaThii aOPTHL.

Hcronb30Banu UCKYCCTBEHHYIO JJIEKTPHUYECKYI0 (GHOpHILIS-
LU0 JKEIYI0YKOB ¢ MHTCPMUTTUPYIOIUMHU IIEPEKATUIMU a0p-
THI B YCIIOBHAX yMepeHHOU rumotepmun (31-32°C) anmaparom
«Shtocer» (I'epmanust) mepeMeHHBEIM TOkoM dactoTroi 50 I'm,
HanpspkeHueM 12 B u cunoil Toxa 25 MA. Ha Beixoge u3 uc-
KyccTBeHHOTO KpoBooOpamennst (MK) corpeBanme 0OoipHOTO
MIPOXOIMWIIO ¢ MMHUMAJIBbHBIM I'PaJUCHTOM TEMIIEPATyphl, IpU
JOCTHKCHUU TeMmieparypsl Tena 34-35°C mpoBoaunu iiek-
TpudecKylo nepudprmusinuio sHeprueit B 10 [Ix. danee mociue
oxoHyaHus MK npoBoaunyu KOHTpOIb FeMOIUHAMUKY, JEKAHIO-
JLMI0, TeMOCTa3, ONTUMU3UPOBAIU CUMIIATOMUMETHYECKYIO
MOJJEPKKY B 3aBUCHMOCTU OT IIOKa3aTesled IeMOAMHAMMKH,
MOCJIONHO 3aKPbIBAIM PaHY.

IMpn noctymrennu B cranuonap, Beixoxe u3 VK (mepoy-
3HH), TIepe]] IIepeBoIoM B (OTAeIeHHe HHTEHCUBHOM Teparun)
OUT, npu nepesone w3 OUT mamumeHTam (UKCHPOBAIH ypo-
BEHb MapKepoB HoBpexaeHus Muokapaa (MIIM): Tpononnna
I (Tnl), ananmramuuoTpancdepassr (AJIT), acmapraramuHo-
tpancepassl (ACT), kpearnndocdoxunassl (KOK), KOK MB
¢pakmun (KOK-M®); moxasareneil KUCIOPOTHOTO OrOKeTa:
remonnobuna (Hb), remarokpura (Ht), catypanuu remornoou-
Ha KHCIOPOJIOM B apTepuanbHOl u BeHo3HoHU kposu (S O, n
S,0,), mapnmanbHOe NaBIEHUE KUCIOPONA B apTEpPUANbHON |
BeHOo3HOU kpoBH (p,O, u p O,); HATPHUIyPETUIECKOTO MENTHIA
(NTproBNP), nakrara. 3 CTaTHCTHYECKHX METOIOB HCCIIE-
JIOBaHMs UCIIOJIB30BAIM PACUET KPUTEPUs AOCTOBEPHOCTH - t
(«xputepuit CTBIONCHTa») U KOPPEIALOHHBIIN aHAIN3 C pacde-
ToM Koddunmenta koppesimu [Tupcona.

Pesyabrarsl u 00cy:xaenue. Konnenrpanus NTproBNP na
MPOTSHKCHUM UCCICIOBaHUs HE IIPEBbIIIANa Y BCEX MAllUEHTOB
123 nr/mii, 9TO COOTBETCTBYET Y/IOBICTBOPHUTEILHOMY YPOBHIO
(puc. 1), 1 y manueHToB 00€UX TPyI UMelIa OAWHAKOBYIO TEH-
JCHLUIO K IOHMKCHUIO, JOCTOBEPHBIX Pa3IMuuil MEXKIY IpyI-
IIaMU 110 3TOMY HOKa3aTeio He 3adukcupoBano. B obenx rpyn-
nax nepex nepesogom u3 OUT xonuentpauus NTproBNP yixe
OblIa JOCTOBEPHO HIDKE HCXOIHOI.

VYposuu apyrux m3ydenHsix MIIM (Tnl, AJIT, ACT, KOK u
K®KMB) y Bcex o0cne[oBaHHBIX TAIMEHTOB B TEUCHUE UCCIIE-
JIOBaHMs HE BBIXOJUIIY 3a IIPE/IeNIbl HOPMBI U HE IpeTepIIeBalu
CTAaTUCTUYCCKH 3HAYNMOM IMHAMUKH KaK IIPU CPABHEHUH MEX-
Jly dTaraMu, Tak ¥ Mex 1y rpynnaMu (tadmuma 1).
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Puc. 2. Coomnowenue KOKMB/KDPK npu ucnonvsosanuu
08YX Memo008 KapOuonpomeKyuu

Tabnuya 1. ¥Ypoenu Tnl, AJIT, ACT, KOK u KOKMB npu ucnonv3osanuu 08yx Memooos Kapouonpomexyuu

Jran
MIIM I'pynna
o onepanun Bsixoa u3 nepgysnu [epeBon B OUT MepeBon u3z OUT

I 0,20+0,07 0,21+0,08 0,20+0,07 0,18+0,06
Tnl, Hr/ma

I 0,19+0,07 0,20+0,07 0,17+0,06 0,17+0,06

I 20,249,6 20,0+9,5 20,949,7 20,7+9,6
AJIT, ME/n

I 19,4+8.9 20,4+8.9 20,4+8.,9 19,4+8.9

I 18,7+9,6 19,0£10,1 18,6+9.8 18,8+10,1
ACT, ME/n

I 20,3%11,2 20,7+11,3 20,5£11,2 19,8+11,2

I 104,1+40,3 107,7£39.9 107,4+41,3 107,2+43,2
K®K, ME/n

I 98,0+41,1 99,0+41,1 99,3+41,1 98,9+41,1

I 4,9+1.,8 5,3£2,1 5,6£2,0 5,6£2,0

K®KMB, ME/n
I 5,0£2,2 52422 4,9+2,3 5,0£2,5

Junamuka cootHomenusi KOKMB/KOK npu ucnosnb3osa-
HHUM JIByX METOJOB KapAHONPOTEKIMH MpEJICTaBICHA HA PHC.
2. B xaxxnoi U3 rpyni Mexxay sTanaMmu 10cToBepHbIX (p>0,05)
HM3MEHEHUH He 3ahuKCpoBaHoO, OJHAKO B | rpynme nepen nepe-
BozoM B OUT Benuunna cootrourexnss KOKMB/MB npebicu-
Jla HCXOIHBII ypoBeHb focToBepHO (p=0,03), Torna kak Ha 3TOM
ke stane Bo Il rpynmne npousonuio e€¢ camxenue (p=0,073), Tax
YTO MEXKAy IPYNNaMH pa3andue MPUOIN3UIOCH K JOCTOBEPHO-
My (p=0,07). K nepeBony n3 OUT craructuueckas 3Ha4YUMOCTh
pasnuuuii MeXIy TpyIIaMu HECKOJIBKO yBesnnumiacs (p=0,00).

Takum 00pa3oM, KOHLEHTpalus ucciaenoBaHubix MIIM y 06-
CJIe/I0OBaHHBIX OOJIBHBIX HE BBIXOAMIIA 32 MPEJIETbl HOPMBI, IIPH-
4EM CTATHCTUYECKU 3HaYMMask IMHAMUKa 3a()MKCUPOBAHA TOJIb-

Hb, r/n HE POz, MM pT. CT.

95 1

—_—— +33% gg
100 - - -
—=-E==1

ko B orHomeHun KoHueHTpamuun NTproBNP. CoorHomenue
KOKMB/MB, X0Ts 1 HAXOOUIOCH B TIpeesiaX HOPMBI B 00eHx
rpymnmnax o0cleIOBaHHBIX OOJIBHBIX, BCE JKe ¢ 3 JTara uccieno-
BaHWsI IMEJIO Pa3IHYHYI0 IHHAMHUKY, CHIDKasCh BO 1l rpymme u
MOBBIIAsACH B | Tpymmie. 13 BEIIEH3I0KEHHOTO CIIEAYET, YTO, TI0
BCEH BEPOSTHOCTH, IPUMEHEHHE JIEKTPUICCKON (PHOPMILTSIINI
IUTSL KapAMOTIPOTEKLIUH B MEHEE HETaTUBHO BIUSECT HA MHOKapI,
4eM KapAHOTLICTHSL.

J10CTOBEpHBIX pa3Muuii MEXIy TPYIIIAMH TI0 ITOKA3aTeIsIM
TeMUYECKOTO 3BEHA TPAHCIIOPTa KUCIOpOAa He HaOMIoNanoch
(puc. 3). B obeux rpymnmax Ha BbIX0O1€ U3 epdy3uu CoepKaHne
KHCJIOpOJa B apTepHaIbHOW KPOBH OCTOBEPHO CHH3HIIOCH B
CBSI3U C TEMOJIMITIOLIUEH U JJasiee CYIIECTBEHHO HE U3MEHSIIOCH.
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====Hb CPG ====Hb F ==#=Ht CPG =#=Ht F ====p02 CPG ====pO2 F =4=S02 CPG =#=S02 F

89% 0,14
Lo onepauvm Bebixoa u3
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——CPG ——F

Mepeson 8 OUT Mepesoa 13 OUT

Puc. 3. Jlunamuka nokasameneii cemuuecko2o 36eHa mpaHcnopma KUciopood y nayueHmos
€ HEOOCTAMOYHOCHIbIO MUMPATLHO20 KIIANAHA NPU eé KoppeKyuu ¢ nNpUMeHeHuem 08yx cnocobos Kapouonpomexyuu
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Puc. 4. Jlunamuxa noxazameneii mpancnopma u nompeoienus: KUuciopood y NayueHmos
€ HEOOCMAMOYHOCHIBIO MUMPATLHO20 KIANAHA NPU eé KOPPeKyuu ¢ NPUMEHeHUeM 08YX Cnocobo8 KapOUuonpomeKyuu

Nakrar,
MMOnb/n
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Puc. 5. lunamuxa yposus aakmama y nayuennos ¢ HedoCmanmoiHoCmvbio MUmpaibHo20 K1anana
npu eé Koppekyuu ¢ npUMeHeHuem 08yx cnocobos Kapouonpomexyuy

Tabruya 2. 3asucumocms yposus aakmama om CH u koaphuyuenma sxcmpaxyuu mxaHamu KUciopood
8 3a6UCUMOCIU OM CNOCObA KApOUONPOMeKYUU

Jranbl
Ioxa3zarean I'pynna
o onepanuu Broixox u3 nepdy3uu IlepeBox B OUT IlepeBoa u3 OUT
1 -0,41+0,13 0,42+0,13 0,35+0,14 0,39+0,13
CHu
11 —0,43+0,12 0,21+0,14 0,27+0,14 0,20+0,14
1 0,40+0,13 0,72+0,08 0,71+0,08 0,58+0,10
E
o II 0,50+0,11 0,72+0,07 0,70+0,08 0,54+0,11

Hcxonno AS |, u Ap,, B 00eux rpynnax He pasiandanuch. Ha
BbIxone u3 nepdysun (MK) B Ap,,, pasnnuunii Mexty rpynnamu
Ho-TpekHeEMy He Habmmonanocs, onnako AS , Bo II rpynne jo-
ctoBepHO (p<0,04), XOTsI KIMHUYECKU HE3HAYUMO, HIKE, YEM B
I rpynme. Ha nocnenyromux sranax u AS , u Ap,, Bo Il rpynme
OBUTH JIOCTOBEPHO HIKE, 4eM B | rpyrre, XoTsi HU B OJJHOU U3
TPYIII 3TH TTOKA3aTeNN HE BBIXOAUIIH 3a MPeieNibl HOpMBI. To ke
camoe MOXKHO ckaszath U 0 AC,. PaccunTanublii o npeabiry-
MM TIOKa3aTesisaM E ) cxoano B 00enx rpynmax He pasindan-
cs1, HO Ha Mocieayomux 3tanax Bo Il rpymnme oH 6611 10CcTOBEp-
HO (p<0,02) HIXKE.

Tpancnoprt kuciaopoaa Bo Il rpynne Ha Bcex sTamax, Kpome
HayaJlbHOTO, HemoctoBepHo (p>0,1) Bbime, uem B I rpynme, a
norpebaenue kucnopozaa Bo Il rpynmne — neocrosepno (p>0,2)
HIKe, 4eM B | rpymnme (puc. 4).

JluHaMuKa KOHIEHTpALUK JIaKTaTa B o0eHx rpynmax Obuia
cxoziHa, oiHako Bo II rpynme Ha BeIxoae U3 mepdy3un U nepen
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nepesBozgoM B OUT stot mokasarens 0611 gocToBepHO (p<0,03)
HIDKe, yeM B | rpymnme (puc. 5).

VYpoBeHb JaKTaTa KOPPETMPOBAN C CEPASYHBIM HHIEKCOM
(CH) u E, (tabmuaua 2). Ha Beixome u3 nepdysun (MK) cre-
neHb cBsa3u akTara ¢ CU Bo Il rpynme Oblia 3HAYUTETBHO, XOTS
M CTaTUCTHUYECKHM HE3HAUMMO, OJHAKO HMXKe, ueM B | rpymre.
Caasp koHueHTpauuu jakrara ¢ E , B obenx rpymnmax Obuia
OZIMHAKOBA U 0XMIaeMa.

Taxum 06pa3om, crocod KapAUOMPOTEKINH CYIIECTBEHHO HE
MOBIIUSIT HA TEMUYECKOE 3BEHO TPAaHCIOPTa KUCIOPOAa, JMHA-
MHKa KOTOPOTO OIpeNesiach FeMOJMIIONNEN, BO3HUKAIOIIEH
Bo Bpems UK. Bonee anexkBaTHbIM CHaOXeHUE TKAHEH KHCIIO-
POIOM OKa3a0Ch MPH UCTIOIb30BaHHUH HICKTPUUECKON HHOpHII-
JSIUM CepJIlla U MHTEPMHUTTUPYIOMUX TEPeXkKaTuil aopThl, YTO
TIOATBEPKIAETCA TOCTOBEPHO MenbMMu AS |, Ap, AC, E
U ypoBHeM jiakTara. KoHIleHTpalus 1aKkTaTa MeHbIIIe 3aBUCeNa
ot Benuuunel CU u, crnenoBarenbHO, ONPEAennach He COCTO-
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SHUEM MHUOKapJa, Ha KOTOpOE MOT IOBIHUATH CIIOCOO KapIuo-
IIPOTEKLIUH.

BruiBoabl. IlosyueHHble pe3ysbTaThl MO3BOJISAIOT CYIUTh O
CIIEAYIOIEM:

- Ha COCTOSIHUE MMOKapa CIOCO0 KapAHONPOTEKLHUH Cepl-
IIa HE MOBJMJI, XOTS TAaKkOW IIOKa3areslb, KaK COOTHOLICHUE
KOKMB/K®K 6but ke Bo Il rpynme, roe pasnnyaust ObLIH
OJIM3KM K JIOCTOBEPHBIM; Y OOJIBHBIX ITOH IPYIIIBI COCTOSHHE
MHOKapAa, oleHEéHHoe 1o ypoBHsAM MIIM, B MeHbIIEH cTeneH:
BJIMSIJI0O HA TEMOJMHAMHWYCCKUEC I10KA3aTCIn,

- Ha KUCJIOPOJHBIN OO/DKET HauOoJIblee BIMSHUE OKa3aia re-
MOJUITIOLMSA, OoJiee BhIpaXkeHHas B | rpyrine, oqHaKo Takue nokasa-
TEJIH, KaK ASOZ, Apoz, ACOZ, E02 Y YPOBEHb JIAKTaTa CBUIETEIILCTBY-
10T 0 OoJiee a/IeKBaTHOM CHAO)KEHNH TKaHEH KHCIopoaoM Ha (oHe
3aIUTBl MHOKapa C TOMOIIBI0 3JIEKTPUUCCKON (HUOPHILISIN
ceplilia U MHTePMUTTUPYIOIIX HEePeKaTHii aOPThL.

B nenom MOHO cka3ark, 4To 00a criocoda KapAnONpOTEKLIUH
HPUMEPHO B OJMHAKOBOW CTENEHH OTPaXKAIOTCs Ha (DYyHKIHO-
HaJIbHOM COCTOSIHUM CHCTEMbI KPOBOOOPAIICHHSI, OJTHAKO ITOJTY-
YCHHBIC peSyJ'[bTaTbl Hamero UCCacaoBaHus IO3BOJIAIOT Cy}lI/ITb
0 TOM, YTO KapIHOIPOTEKIHs C OMOLIBIO AIEKTPUIECKOH (Hu-
OpHILIALINK CepIla U UHTEPMUTTUPYIOLUIMX TE€PEkKaTHIH aopThI
SBJISIETCSI 00JIee MPEOYTUTEIBHOM.
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SUMMARY

COMPARISON OF LEVELS OF MYOCARDIAL INJURY MARKERS AND THE STATE
OF THE OXYGEN BUDGET IN PATIENTS WITH MITRAL INSUFFICIENCY
DURING SURGICAL CORRECTION, DEPENDING ON THE METHOD OF CARDIOPROTECTION

L2Todurov B., ?Kharenko Yu., 'Khartanovich M., '"Mokryk 1., ?Zelenchuk O.

!Heart Institute Ministry of Health of Ukraine, Kiev,
2Shupyk National Medical Academy of Postgraduate Education, Kiev, Ukraine

The aim of our study was to compare the levels of myocardial
damage markers and the state of the oxygen budget in patients
with mitral valve insufficiency during its surgical correction, de-
pending on the method of cardioprotection.

We examined 85 patients with mitral valve insufficiency
who underwent mitral valve replacement (MVR) surgery and
anesthetic management according to the traditional method, the
difference was only in the method of cardioprotection. In the I
group (n=40) crystalloid cardioplegia (Bernsteinder’s solution)
was used, in the II group (n=45) - electrical fibrillation of the
heart and intermittent clamping of the aorta. The level of mark-
ers of myocardial damage (MMD), indicators of the oxygen
budget, and lactate were recorded in the patients.

The method of cardioprotection of the heart did not affect the
state of the myocardium, although such an indicator as the ratio

© GMN

of CPK MB/CPK was still lower in II group. In addition, in pa-
tients of this group, the state of the myocardium had a lesser ef-
fect on hemodynamic parameters. The oxygen budget was most
influenced by the need for hemodilution, but indicators such as
ASO,, ApO,, ACO,, EO, and lactate levels indicate a more ad-
equate supply of oxygen to tissues against the background of
myocardial protection using electrical fibrillation of the heart
and intermittent clamping of the aorta.

Both methods of cardioprotection approximately equally af-
fect the circulatory system, however, cardioprotection using
electrical fibrillation of the heart and intermittent clamping of
the aorta is more preferable.

Keywords: myocardial damage markers, oxygen budget, mi-
tral valve insufficiency, cardioprotection, cardioplegia, electrical
fibrillation.
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PE3IOME

CPABHEHHE YPOBHEW MAPKEPOB IOBPEIE-
HHUSI MUOKAPIIA B COCTOSTHHSI KHCJIOPOJHOI'O
BIOJUKETA ¥V TIAIIMEHTOB IIPH XUPYPIMYECKOM
KOPPEKIIUA HEJOCTATOYHOCTH MHTPAJILHO-
I'0 KJIAITAHA B 3ABUCUMOCTH OT CIIOCOBA KAP-
JAOIPOTEKIINHA

2Toxypos B.M., *Xapenko F0.A., 'Xapranosuu M.B.,
"Moxkpuk U.10., "*3enenuyk O.B.

TV "Unemumym cepoya M3 YVrpaunwst”, Kues, *Hayuonanvnast
MEOUYUHCKAs aKademMusi NOCIeOUNIOMHO20 00pA308aHUSA UM.
11JI. Ulynuxa, Kues, Yxpauna

Ilenbto umccienoBaHusi SIBUWIOCH CpPaBHEHUE YPOBHEH Map-
KepOB TIOBPEKACHNS MUOKap/la M COCTOSHHS KHCIOPOIHOTO
Oro/KeTa y MAI[eHTOB MPH XUPYPTrHIeCcKON KOPPEKIUH HEIOo-
CTaTOYHOCTH MHUTPAJILHOTO KJIallaHa B 3aBUCHMOCTH OT CIIOc00a
KapANOTPOTEKIIHH.

O06cnenoBano 85 MaMeHTOB ¢ HEJOCTATOYHOCTHI0 MUTPAITb-
HOTO KJIaltaHa, KOTOPBIM MPOBEJICHA OTePaIys MPOTE3NPOBAHIS
muTtpansHoro kianana (IIMK) u anecreznonornueckoe odecre-
YEeHHEe COITACHO TPAJANINOHHOW METOAWKH, Pa3HHIA 3aKII0ua-
Jach TOJBKO B Meroze kapauonporekiuu. B 1 rpynme (n=40)
HCTIONB30BAIN  KPHCTAJUIOWAHYIO KapJHOILUIETHIO  (pacTBOP
Bepramreiinepa), Bo Il rpymme (n=45) - anekrpudeckyro ¢u-
OpHILIANNIO Cep/illa U MHTEPMUTTHPYIOIIHE MepeKaTHsI A0PTHI.
VY manueHToB (pUKCHPOBANN YPOBEHb MapKepOB MOBPEKICHHS
MHOKap/a, IToKa3aTesel KHCIOPOAHOTo OI0/KeTa, TaKTaTa.

Ha cocrostane Muoxapaa crmocod KapIuoNpoTeKINH cepAala
HE TIOBJIUSJI, XOTS TaKOW ToKa3arelb, kKak cooTHomeHne KOK
MB/K®K 6511 camket Bo 1l rpymnme. Y 6onpHbIX 1 Tpymmsr co-
CTOSIHIE MHOKap/ia B MEHBIIICH CTETICHN BIMSIIO HA TeMOJHHA-
MHUYECKHUe Mmoka3areny. Ha kucimopomHslid 0romKeT HanbobIee
BIIMSTHUE OKa3ana HEeOOXOIMMOCTh TeMOAWIIIONWH, OHAKO TaKhe
nokazareny, kak AS , Ap,, AC_, E, 1 ypoBeHb nakTara cBuse-
TENBCTBYIOT O OOJiee a/IeKBaTHOM CHA0KEHUH TKAHEH KHCIIOPOIOM
Ha (h)OHE 3aIUTHI MHOKap/ia ¢ MTOMOIIBIO EKTPUUECKO (PHOPHIT-
JISIIAH Cep/Ia M MHTEPMUTTHPYIONIHX MepeskKaThii aOPTHI.

Oba crocoba KapAHOMPOTEKIIMK MPUMEPHO B OIMHAKOBOM
CTENEHN OTPAXKAIOTCA Ha CHCTEME KPOBOOOPAIIECHHS, OIHAKO
KapANOMPOTEKIHS C MOMOIIBIO MEKTPHIESCKOH (GprOpHmsnm
cepAlia M WHTEPMHUTTHPYIOMNX MepekaThuil aopThl SBISETCS
Oonee MPEAMOYTHTENBHON y MAIMEHTOB C HEZOCTATOYHOCTHIO
MHTPATEHOTO KJIAMaHa.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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COMPARATIVE ASSESSMENT OF RISK-BENEFIT RATIO OF USE OF SILICONE BOUGIE VERSUS
ALTERNATIVE METHODS IN POSTOPERATIVE MANAGEMENT OF ESOPHAGEAL ATRESIA

Dzidzava Z., Giorgobiani M., Tsuleiskiri I., Zenaishvili B., Mosidze E.

Pediatric Privat Clinic, Thilisi, Georgia

Esophageal atresia is one of the most common congenital
pathologies. More specifically, the survival rate in developed
countries is 90%, while in developing ones it varies between 50-
80%. Such a low survival rate in less developed countries is due
to infection, poor postoperative care, lack of surgical experience
and a longer postoperative control of the patients.

There are five types of congenital esophageal pathologies with
or without fistula: esophageal atresia with distal tracheoesopha-
geal fistula, esophageal atresia without fistula, esophageal atre-
sia with proximal fistula, esophageal atresia with proximal and
distal fistula, tracheoesophageal fistula (H-type) without atresia.

Incidence of esophageal atresia occurs in approximately
1:5000 live births.

Flexible silicone bougie is used for esophageal dilation, as a
post-operative care procedure in treatment of esophageal atresia,
as a preventive measure against development of strictures The
procedure is known as being highly uncomfortable for patients
and parents alike, as well as carrying a high risk of damaging or
perforating the esophagus, and causing bleeding from the stric-
ture area. Its successful performance and mitigation of the risks
depend on surgical technique, use of postoperative H2 blockers
and postoperative care of the esophageal anastomosis.

Material and methods. We performed a retrospective study
of neonatal patients who were diagnosed and treated for esopha-
geal atresia with or without fistula.

Research was conducted on 28 patients: 12 male and 16 fe-
male with the following confirmed diagnoses: esophageal atre-
sia with distal tracheoesophageal fistula — 20 patients, esopha-
geal atresia without fistula (Long- Gap) — 2 patients, esophageal
atresia with proximal fistula — 3 patients, esophageal atresia
with H-type — 1 patient, esophageal congenital stenosis without
fistula or esophageal atresia — 1 patient, and esophageal atresia
with distal and proximal tracheoesophageal fistula — 1 patient.

All cases were managed at our clinic from May, 2017 to Sep-
tember, 2020 and were retrospectively analyzed taking into con-
sideration gestation age, birth weight, accompanying anomalies,
preoperative preparation, intraoperative technique and postoper-
ative period, use of Bougie in postoperative period, endoscopic
balloon dilatation and nutrition type.

Results and discussion: Several factors determined the best
outcome among patients with esophageal atresia:

1. Non-existence of accompanying pathologies.

2. Adequate pre-operative preparation.

3. Intraoperative intervention by a surgeon.

4. Rational post-operative management.

The strict observance of all above-mentioned conditions with-
out exclusion ensure a positive treatment outcome for the pa-
tients.

Application of esophageal Bougie serves as one of the inte-
gral components of managing the post operational period, and
was performed in all patients with the view of preventing the so-
called esophageal stricture within esophageal anastomosis. The
first Bougie application was performed on the 14" day after the
surgery, subsequently repeated in time periods determined by
the general condition of the patient, up to the age of 1 y.o. The
silicone bougie enabled us to avoid formation of the esopha-
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geal stricture. However, the close consideration was given to the
beneficial and adverse effects of the procedure while managing
the post-operative period in newborns treated for the esophageal
atresia. Namely, possible complications caused by conducting
it: perforation of the esophagus, esophageal stricture and bleed-
ing in other locations due to mechanical irritation, the stressful
condition for the patient and parents. Use of bougie in the adult
patients creates complications due to the developments in the
oral cavity (teeth), and thus is not recommended without the
mouth opening instrument, due to several anatomical, physi-
ological and stress related reasons, since there is a high risk
of developing the perforation of the stricture of the esophagus
and/or another part of the esophagus, after improperly carry-
ing out the procedure. This is determined by the peculiarity
of enlarging the bougie, characteristics of its structure, which
serves as the most significant challenge with the patient. It
should be mentioned that, in case of the perforation of the
esophagus, it’s essential to manage the patient in the inten-
sive care setting, which further creates challenges in terms of
the positive outcome of the general condition of newborns.
The risk of developing the internal hospital infections grows,
it becomes necessary to insert the nasogastric tube, which
should be carried out with control so that additional injury of
the esophagus does not occur.

Inhibitors of H2 receptors should be administered with the
view of lowering the acidity in the stomach. It is necessary to
place the patient on parenteral feeding (NPO), which continues
for 5-7 days (7 days in majority of cases).

Contrast imaging of the esophagus on day 7 after perforation,
must be performed for full assessment. If there is no leak of the
contrast substance determined, the decision will be made regard-
ing starting an intake of food and liquid.

The aim of our research was to focus on negative aspects of
the use of silicone bougie: esophageal bleeding, perforation, ir-
ritation of the esophageal anastomosis site, psychological stress
of patients and their parents.

Therefore, it is extremely important to provide adequate com-
plex post-operative management of esophageal atresia, which
serves as the significant cornerstone for achieving the maximum
outcome in terms of treatment and reliable functionality.

28 cases of newborns treated for esophageal atresia were
studied through retrospective research. All newborns were in-
vestigated according to the protocol defined in a pre-operative
manner. Intra-operative details were taken into consideration to
creating esophageal anastomosis, which serves as the essential
pre-condition in the postoperative management period of the
esophageal atresia so that the needed for use of silicone bougie
is avoided as much as possible.

Esophageal dilation with bougie has not been performed in
these 28 cases. Four patients had a lethal outcome during the
first three month after the surgery with the cause of death being
several concomitant pathologies such as duodenal atresia, small
bowel atresia, anorectal malformations, cardio-vascular anoma-
lies, infection.

The weight of patients under investigation varied between
900-3700 grams, while the gestational age was 31-40 weeks.
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Contrast investigation of the esophagus was carried out at the
post-operative periods of 7" and 14" day after the surgery, at the
ages of one month, three months, six months, one year, and then
annually until the age of five. Research results in the process
of investigation were analyzed by surgeon and radiologist, after
which decisions were made whether to conduct further steps of
investigations, such as:

1. Esophagoscopy — with the aim of ruling out esophageal re-
flux, as well as the cardia closure and assessing esophagitis.

2. Fibro-bronchoscopy — to rule out the recurrence of tracheo-
esophageal fistula.

Based on the contrast imaging results, 14 children were sus-
pected of esophageal stricture. In 10 patients the condition has
significantly improved within one month after the surgery. In
the remaining 4 patients it improved within three months after
the surgery. At the age of one year after the surgery, there were
no signs of stricture revealed by the contrast investigation of the
esophagus. As a result of contrast investigation, the esophagus
was presented within the x-ray boundaries, the diameter of the
esophagus corresponded with age norms. The existing contrast
was moving freely without delay.

It is noteworthy that by comparison to esophagoscopy, the
contrast investigation of the esophagus is more beneficial, in
terms of avoiding such complications as mechanical irritation
and injury to the esophagus, and mitigating risks of perforation
and bleeding from esophagus, especially in presence of reflux
esophagitis, which is a frequent adverse effect of dilation with
use of bougie. In addition, with improper use and irritation
caused by the silicone bougie there are risks of injury to other
areas of esophagus, developing esophageal diverticulum, oral
cavity irritation, damaging the epiglottis, vocal cords and larynx.
Irritation by silicone bougie may result the esophageal stricture.

In the authors’ opinion, in comparison to the use of bougie, the
contrast imaging of the esophagus has more beneficial aspects.
It is by far less stressful and uncomfortable for all involved —
the patient, parent and the physician. The risks of the esophagus
perforation, injury to the esophagus, its mechanical irritation are
kept to the minimum. The procedure enables to simply assess
the entire esophagus and its passability. It is carried out by a
surgeon at the radiology suite setting. The patient does not re-
quire sedation or anesthesia. The patient is placed on the 30-45
degrees inclined fluoroscopy table, in the Trendelenburg supine
position. Fluoroscope enables to visualize thoracic cavity on the
screen. 5 ml of the contrast Gastrografin is given to the patient
orally. The contrast passes the esophagus, the site of the esopha-
geal anastomosis. The entire esophagus, including the anasto-
mosis site can be easily observed.

Only one patient treated for esophageal atresia has developed
the esophageal stricture. The patient was born on the 32" gesta-
tion week with the weight of 1100 grams. Endoscopic esopha-
geal balloon dilation was performed. After having had recov-
ered from esophageal atresia, the patient underwent the Nissen
fundoplication procedure and 17 balloon dilations. Endoscopic
balloon dilations were repeated in maximum 1-month periods.

One patient presented with 7 cm gap between the proximal
and distal parts of the esophagus. Foker process was applied to
stretch the esophagus, with subsequent creation of esophageal
anastomosis. Alternatively, endoscopic balloon dilation was
needed due to the developed stricture, resulted in by ischemia.

Based on the results obtained by the conducted study, the use
of bougie for post-operative management of esophageal atresia
has been reconsidered as a procedure of choice, and since, has
been completely revoked at our clinic.
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Contrast research control proved to be sufficient in the post-
operative period to assess the esophagus stricture control.
Esophagoscopy was needed with one patient to determine the
need for Nissen fundoplication, for visualization of the existing
stricture and endoscopic esophageal balloon dilation.

We present that taking into consideration our study outcomes,
it can be concluded that in patients with esophageal atresia,
namely, during the post-operative management, the use of
esophageal bougie is not an essential. However, this does not
rule out the possibility of using the silicone bougie, as the sup-
plementary means during the other conditions, such as strictures
developed due to burns of the esophagus as well as tumor pro-
cesses of the esophagus, etc...

Based on all of the above, the contrast imaging of the esopha-
gus in the process of the management and observation of the
patient’s recovery is valuable and safe method, and mitigates
the risk of stricture development. It is less invasive and more
comfortable for the patients treated for esophageal atresia with
the view of achieving the sound and reliable outcomes.
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SUMMARY

COMPARATIVE ASSESSMENT OF RISK-BENEFIT RA-
TIO OF USE OF SILICONE BOUGIE VERSUS ALTER-
NATIVE METHODS IN POSTOPERATIVE MANAGE-
MENT OF ESOPHAGEAL ATRESIA

Dzidzava Z., Giorgobiani M., Tsuleiskiri I., Zenaishvili B.,
Mosidze E.

Pediatric Privat Clinic, Thilisi, Georgia

The aim of the present research is to assess the beneficial and
adverse effects of silicone bougie use in comparison to alternative
methods of post-operative management of esophageal atresia.

The study was carried on 28 patients treated at our healthcare
institution for esophageal atresia during the period from May,
2017 to September, 2020. As an alternative to the use of esopha-
geal bougie these patients were managed postoperatively, by uti-
lizing the contrast imaging of the esophagus on the 7" and 14
days after surgery, and at the age of 1, 3, 6 months and one year.
Unless the esophageal stricture has developed, the procedures
are repeated annually until the age of 5.
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The aim of utilizing the contrast imaging technique is to pre-
vent the stricture of the esophagus and recurrence of trachea
esophageal fistula.

Keywords: esophageal atresia with or without fistula, esoph-
ageal bouging, esophageal balloon dilatation, esophageal con-
trast imaging, tracheoesophageal fistula, silicon bouge.

PE3IOME

CPABHUTEJBHASI OLEHKA "IOJIL3A-PUCK" BY-
JKUPOBAHUS U IPYTUX METOJOB ITOCJIEOIEPA-
LIMOHHOT'O JIEYEHUS MMALIMEHTOB C ATPE3UEN
MUIIEBOJIA

J3unzasa 3.M., 'moproouanu M.ILI., Hyxeiickupu U.T.,
3enanmBuiu b.b., Mocuaze J.111.

Ieouampuueckas Ipusam Knunuka, Tounucu, I pysus

Lenbro HACTOSIETO MCCIEI0BAHMS SIBUIACHh OLICHKA MOJIOXKH-
TENBHBIX U OTPHLATEIBHBIX Y(P(EKTOB HCIOIb30BAHMS CHIIU-
KOHOBBIX 6y>1<ey”1 B CpaBHCHUU C AJIbTCPHATHBHBIMU METOAAMU
OCJICONEPALIMOHHOTO JICYUCHHS aTPE3UH THIIEBO/IA.

HccnenoBanye mpoBoaWIOCh Ha 28 MallMEHTaxX, MPOJIEYCH-
HBIX B HallleM JIEYEOHOM YUPEXkKJAECHHHU I10 MIOBOJY aTPE3UH IH-
meBoza B nepuox ¢ Mast 2017 ropa no cenrsadps 2020 roza. B ka-
YECTBE AJIBTEPHATUBBI UCITIOJIB30BAHUIO MUILIEBOIHOI'O 6y>|<a 3TH
MAIMEHTHI MOJTyYaly JeUYeHNe B MOCICONEPAlliOHHOM epHoe
C UCIIOJIb30BAaHMEM KOHTPACTHOM BU3YyaJIM3allM{ MUIIEBOAA HA
7-e u 14-e cyTku nocie onepauuu u B Bozpacre 1, 3, 6 mec u 1
roz. B ciydae, eciin He pa3oBBETCSl CTPUKTYpaA MHUILEBOA ITPO-
ey pbl TOBTOPSUIN €XKEr0HO 110 5 JIeT.

l'[pmmmaﬂ BO BHUMAaHHEC PE3YJIbTATHI IIPOBEACHHOI'O HUCCIIC-
JIOBaHUsI, CIEAYET 3aKIIOUHUTh, YTO Y MAUEHTOB C aTpe3nei -
IIEBO/Ia B ITOCJICONEPAIMOHHOM HEPHOJE UCIIONb30BaHue OyxKa
IMUIIECBO/JAA HE SABJISACTCS HCOGXO)IHM])IM.

I/ICXO}IS[ U3 BBILICHU3JIOKCHHOI'0, KOHTpaCTHasA BU3YyaJIu3alusa
MHIIEBOJIa B MPOILIECCe JICUCHHs] U HAOIIONCHNUS 32 BBI3IOPOB-
JICHHEM TMalueHTta sBisiercss 3(QQEKTUBHBIM M 0e30MacHBIM
METOZOM, CHUIKAIOLIUM PUCK Pa3BUTUS CTPUKTYpbl. OH MeHee
WHBA3MBEH U OoJiee yA00CH Ul MAIUEHTOB, MPOJICYCHHBIX 110
MOBOJlY aTpe3nH IMHUIIEBOJA, C LEJIbI0 JOCTHKEHUS HaIe)KHBIX
PpEe3yIbTaToB.
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9HIOCKOINMMYECKHI HEBPOJIN3 IVIEYEBOI'O CILIETEHHS
V MAIIUEHTA C IOBPEXXJIEHUEM BPAIIIATEJIbHOM MAHKETBI TUIEYA
U ITOCTTPABMATUYECKOM IJIEKCONATHEM (CTTYYAM U3 TPAKTUKH)

Bensik E.A., JIaszko @.J1., TIpuzos A.IL., JIazko M.®., 'Marnanepuasze W.T.

'@edepanvroe cocyoapcmeennoe agmoHoMHoe 00pa3068amenbHoe YupexcoeHue 8blcuteco 00pa308aHis
«Poccutickuil ynusepcumem opyscovl Hapodosy, Mockea, *Iopodckoe 6100dcemmoe yupescoenue 30pasooxpanenus
«lopoockas kaunuveckas bonvHuya um. byanosa B.M.» /lenapmamenma 30pasooxpanenuss Mockewl, Poccuiickas ®edepayuis

IIneueBoe cnerenne GOpMHUPYETCs NEPEAHHUMHU BETBIMH
4 HWKHUX IIEHHBIX U 1 TPyAHOrO CHMHHOMO3IOBBIX HEPBOB
(C5-C8, Thl). [loBpexaeHus mIe4eBOro CIUIETEHUS — yacTas
mpobnema, OCOOEHHO IOCJIE BBICOKOIHEPIeTHUECKUX TPAaBM
(3KcTpeMalibHbIe BUBI CIIOPTA, BOXKACHUE MOTOLMKIIA), YTO HE-
PEIKO COMPOBOXKIAETCS BBHIBUXOM TOJIOBKU IIEYEBOM KOCTH H
COITyTCTBYIOILMM HOBPEXIECHUEM B IIedeBoM cycrase [1,2]. B
MOCNIEIHEE BPEMSI HAMETUIICS POCT MOAOOHBIX MOBPEKACHHN.
[3,4] CyuiectBytoT pa3iuuHble KiIacCHUKALMN TOBPEIKICHUSI
MJIEYEBOTO CIUIETEHUS, CaMOM IOJHOM M LIMPOKO IpUMEHsE-
Mo# siBistercst kiaccudukamms R.D. Leffert, yuutsiBaromas
MEXaHH3M H YyPOBEHb MOBPEXKICHHS, U COMIACHO KOTOPOU BbI-
JIETISIIOT OTKPBITBIE, 3aKPBITHIE, HAAKIIOUUYHBIE U MOAKIIOUNY-
HbIE MOBpeXXAeHUs. [5]. B 3aBHCHMOCTH OT KIMHHYECKUX TPO-
SIBTIEHUH TSKEIble TTOBPEXKIEHUS ILIEUEBOTO CIUIETEHHs AENAT
Ha 2 Tpynmsl: BepxHuil mapanuy (romena—p0a) U HUKHUN
napanny ([exepun-Kimromnke). Jlerkue noBpexaeHus] NposiB-
JAI0T ce0st B Buae OO0NEBOro CHHIPOMA, OHEMEHUs, clabocTu
B obmactu pyku. KoHcepBaTuBHOE JieueHHE BKIIIOYAeT B ceOs
MenuKamMeHTo3Hyto Tepanuto, JIOK, ¢usnorepanuio, xuHe3u-
OTEHITPOBAHHE, MEKTPOMUOCTUMYISLUIO. OTKPBITOE XUPYP-
TMYECKOe JIeUeHHe BKIIIOYAaeT B ceOs HEBPONU3, LIOB HEPBOB
«KOHEL-B-KOHEI», IepeMeleHre HepBoB [6,7]. AnbTepHaTUBOM
OTKPBITOMY HEBPOJM3Y SABIISIOTCS MUHHMHBA3UBHbBIE TEXHOJIO-
ruu [8,9]. Pa3paboTka TeXHUKH SHIOCKOIMYECKOIO HEBPOIN3A,
COBMECTHO C BBINOJHEHUEM APTPOCKOIMHHU ILIEYEBOTO CyCTaBa
U yCTpaHEeHHEM BHYTPUCYCTaBHON MATONOTUH, TO3BOIUT YCKO-
PHUTh 1 MUHUMU3UPOBATh 00BEM BMEILATENbCTBA U YMEHBIINTH
BEPOSITHOCTh Pa3BUTHUSA MOCICONEpallMOHHOTO (prubpo3a. DHI0-
CKONMYECKas TEXHHKA M IONOJIHUTENbHAs THAPONpPEnapoBKa
TKaHe#, 3a cuér Kotopoil co3gaércs pabodee MPOCTPAHCTBO
JUIS MAHUTYJISLUM, TO3BOJISIOT MPOBOAUTH OIEpaIio B Oonee
mazsmeM pekuMe. OrpOMHBIM IPEUMYIIECTBOM SABIISETCS TaK-
K€ KaueCTBEHHOE M YETKOe, AaXke MPU OONBIIOM yBEINYEHUH,
n300paxkeHue (BIUIOTH 10 BacKy/IsIpu3aluu (haciuKyi1), KOTopoe
€031aéTcsl 3a CUET COBPEMEHHBIX ONTHYECKUX CUCTEM. Bpiie-
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U3JI0KEHHOE, SIBJISISl HAYYHON HOBU3HOM, OCITYKUJIO IPUUUHON
MPOBEJICHUS TAHHOTO UCCIIEI0BAHHS.

Cnyuau uz npakmuxu. Ilarpent 3., 60 yet, MyX41Ha, HOIY-
YHJI TPAaBMY B PE3yNbTaTe MaJeHus Ha JIEBYIO PyKY, IPH 3TOM He
MPOU30IIIO MEPETOMa IIIEUEBOM KOCTH U BBIBUXA FOJIOBKH IlIe-
ya. [Tocne TpaBMbI OSBHUIICS O0JIEBOH CHHAPOM B 00JaCTH ILIe-
Yya ¥ BEpXHEl KOHEYHOCTH. 3aTeM MalMeHT OTMETHII MOSBICHUE
OHEMEeHUs, O0JIEBOr0 CHHAPOMA B 00IACTH IJICYEBOTO CycTaBa U
MOCTENEHHOE MTporpeccupoBanue ciadoctu B kuctu. Obparan-
Csl 32 HOMOIIBIO K CHELMAIMCTaM PAa3HOTO NPOQUIISL: TeparesT,
HEBPOJIOT, TpaBMaronor-opromnes. IIpoxoaun Kypcsl KOMIIIEKC-
HOT0 KOHCEPBAaTUBHOIO JiedeHus, ofgHaKo 6e3 apdekra. Crycts
10 mec. mocne TpaBMbI oOpartuiics B [opoackas KIMHUYECKast
OonpHMLa uM. BysHosa B.M. 3a momomsto. Knnanuecku BbI-
sIBJIEHa TUTIOTPO(US MBIIIL B 001aCTH JIEBOM BEpXHEN KOHeu-
HOCTH U JIEBOTO ILIe4eBoro cycrana (Puc. 1).

[TanmeHT mpeabsaBis *kano0bl Ha 00Nk B 00JACTH JIEBOTO
IUICUEBOTO CyCTaBa M, B MEHBIICH CTENCHH, B 0ONACTH JIeBOI
BEpXHEH KOHEYHOCTH, Ha TUIECTE3UI0 B 00JACTH JICBOH Ku-
ctu. OH oTMedan «OOJe3HEHHYIO Ayry» OTBeAeHHs, Jobe-test
OB MOTOKUTEIBHBIM. AKTUBHBIN 00BbEM JIBHKEHHI: CrubaHe
160°, orBenenue 100°, Hapyxxnast porauus 30°, BHyTpEeHH:S
poTauus — 10 ypoBHS Aroguubl. [laccuBHbIN 00beM IBHKEHUI
— nonuelid. Ilo mkane BAI (Bu3yanbHas aHajmorosas IIKaja)
MHTEHCHBHOCTb 0OJIEBOTO CHHJpPOMA Y TAIMeHTa OlleHeHa B 9
6amutoB. CTenieHp napesa B JI€BOM BepXHel KOHEUHOCTH OLleHe-
Ha B 3 6ayuta no mkase Brad-dora. Heliponaruueckuit xapakrep
6omn nonTBepkaEH mikanoit PainDetect, cocraBun 30 6amnios.
[Tarment oOcnenoan: MPT mieueBoro cycraBa, BBISIBUIIO IIPU-
3HAKM TEHOCHHOBHTA CYyXOXXMJIMS AJTMHHOW TOJOBKH OHIlErca,
OTPBIB CYXOXKWJIMs HaaOoCTHOM Mblibl; MPT meitHoro orne-
Ja MO3BOHOYHHMKA MATOJNIOTMH HE BBIIBHIIO; CTUMYIALHOHHAS
3JIeKTpOHEepoMuorpadus HepBOB JIEBOH BEpXHEH KOHEUHOCTH
MOKa3aja MepBUYHO-aKCOHATbHOE MOPAKEHNE MOAKPHUTBLIOBO-
TO M MBIIIEYHO-KOKHOTO HEPBOB, C HAYAJIbHBIMHU TPHU3HAKAMH
BTOPHYHON JIEMUEITMHU3ALNN, CHIKEHNE aMIIUTyabl 10 70%);
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Puc. 2. Cxemamuunoe usoﬁpaofcenue pasmemxku anamomuue-
CKUX OpUueHmupos obnacmu nieuesoeo cycmaea

VY31 neBoro miedeBOro CIUIETEHHs IMOATBEPIMIIO CHABICHHUE
cruteteHns pyoroBeiMu TKausmu [10,11]. YunTeiBas anamues,
orcyTcTBHE 3(P(deKTa OT KOHCEPBAaTUBHOW TEpaIWH, IPHHSITO
pelieHre 0 HeOOXOANMOCTH XHPYPTHUSCKOTO BMENIATENbCTBA
— SHI0OCKOMHMYECKOTO HEBPOJIH3a JIEBOTO INICYEBOTO CIUICTEHHS,
apTPOCKOIINHY JIEBOTO TIEIEBOTO CyCTaBa.

OpuruHaNbHAs XHPYpPrUYecKasi TEXHUKA. XHPYpPrUuecKoe
BMEIIATEIECTBO BEIMOIHSIOCH B ITOJOXKEHHUH TTAI[HEHTA «IUISIK-
HOE KpPEecIIo)» IMOojl KOMOMHHPOBAHHOM aHECTe3MeH: YHI0Tpaxe-
QJIBHBIA HapKO3 M MPOBOAHHUKOBAs OJIOKaIa IIIEUEBOTO CIIIETe-
Hus [12]. Bo Bpems oneparun mpuMeHsIach KOHTPOJIHpyeMast
THIIOTEH3HsI — CUCTOINYECKOE JIABICHHE JIePKAIOCh Ha YPOBHE
90-100 mm. pr. c1. [13,14]. Mcnonb3oBanack HeOONbIIAst OCceBast
TpakIys 3a BEPXHIOI0 KOHEYHOCTh. BMemaTenscTBO BBITION-
HSUIOCH Ha BORHOH cpene ((PU3MONOrHYECKUil pacTBOp) ¢ HC-
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Puc. 3. Hcnonvzyemvle docmynvl 60 epems onepayuu. A —
Cmanoapmuwiil 3a0nutl 0ocmyn. B — Ilepedne-napyoicrulii 00-
cmyn. C — Ilepeonuii docmyn. D — I[lepeone-meduanvhviii 0o-
cmyn. E — Jlamepanvuwiii mpancnekmopanvhviii docmyn. F
— MeouanvbHbiii mpancnekmopanbHulil O0CHyn

TIOJTE30BaHAEM apTPOCKOIIIeckoi momitsl. CriepBa Ipon3BeTN
pa3MeTKy aHaTOMHUYECKHX OPHEHTHPOB MapkepoMm (Puc. 2) u
apTpocKonuIecKux noctynos (Puc. 3).

Camy omeparuio MOXXHO YCIOBHO pa30OHWTh Ha 4 dSTama: a)
COOCTBEHHO apTPOCKONHUS IUICYEBOTO CyCTaBa, YCTpaHEHHE
BHYTPHUCYCTaBHOH MATOJIOTHH; 0) penu3 B 001aCTH MOUIONATOY-
HOU MBIIIIBI, BU3YaJIH3aIHsl KIIOBOBHIHOTO OTPOCTKA, HEBPO-
JIM3 aKCWJIAPHOTO HEpPBA; B) penm3 B 0OJACTH Mo TpymHOI
MBIIIIBI, OTCEYSHNE €€ OT KIFOBOBHIAHOTO OTPOCTKA; T) TOCTYII
K IUICYEBOMY CIUIETCHHUIO, BU3yalH3alUsl eTo CTPYKTYp, HEMo-
CPEIICTBEHHOE BEHITTOTHEHUE HEBPOIIH3A.

ApTpockonus TIEYeBOro cycraBa. IlepBbIif dTam Havamm C
BBITTOJTHEHNUS KJTACCHYECKOTO 3aHETO JIOCTYIIA B TICUYEBOI Cy-
CTaB 4epe3 «MATKYIO TOUKy» [15]. Bemmonnen ocMoTp BHYTpH-
CYCTaBHBIX CTPYKTYp: (HOPO3HO-XPSMIEBON TyOBI, CyXOXKIIIHS
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JUITMHHOM TOJIOBKH JIBYIJIABOW MBIIIIBI TUIeYa, CYyXOXKHIMH Bpa-
IATEJIbHOM MaHXETbI, CYCTABHOTO OTPOCTKA JIONATKH U T'OJIOB-
K1 1ieueBoit koctu (Puc. 4).

Puc. 4. Buympucycmasnas apmpockonuueckas kapmuna. 4 —
Cyxoorcunue ONUHHOU 20106KU O8Y2NABOU MbLUUYbL NIeud C A6le-
HusiMu menocunoguuma. B — Bepxuuii omoen pubposno-xpsiwye-
6oul 2ybul ¢ Oecenepamusnvimu usmenenusimu. C — Cycmasnou
ompocmok nonamku. D — I'onoska abnsmopa

b)
Puc. 5: a) Apmpockonuueckas kapmuna oOmpbléa CyXoxHCuus
naoocmuou moiwysl. b) Cocmosinue nocie peguxcayuu cyxo-
JHCUNUSL K 20108KE NIEUEBOU KOCIU

BeIsiBIICHBI yMEPEHHbIE IPU3HAKK apTpo3a | CT., SIBJICHUS CH-
HOBMTA, IPU3HAKN TEHOCUHOBUTA CyXOXKWJIHS JJIMHHOM TOJIOB-
KU Ounernca, JereHepaTuBHbIe U3MEHEHUs nepenHei puopos-
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HO-XPSILEBOH T'yObl; OTPBIB CYXOXHIIUSL HAJIOCTHOW MBIIIIBI OT
Oyropka ruieueBoii koctu. Yepes craHJapTHBIN MepeHuil mopT
BBINOJHMIN TEHOTOMMIO CyXOXKHIMs Ounernca, AeOpHIEMEHT
y4acTKOB (pMOPO3HOIL I'yObI C JereHepaTHBHBIME H3MEHEHHSIMH,
CaHALMIO CyCTaBa, YAaCTHYHYIO CHHOBAKTOMHIO, pe(HKCALIHIO
CYXOXKMJIHSL HAJIJOCTHOM MBIILIIBI OJHOPSAAHBIM LIIBOM IPH I1OMO-
I SKOPHBIX (ukcatopos (Puc. 5).

Jlanee npu nomoluy wieiiBepa u abiasaTopa NPOU3BEIIH yale-
HME TKaHEH POTaTOPHOr0 MHTEPBAJa, BBINOJIHWIM YCTAHOBKY
HepeiHe-HapyKHOTO T10pTa, YTOObI 3aTeM IEPEeBECTH TyIa ap-
TPOCKOII U IIPUCTYIIUTH KO BTOPOMY ITaIly.

Penn3 B 001acTH MOIONATOYHOM MBIIIIBI, HEBPOJIU3 AKCH-
JISIPHOTO HepBa. BhINOIHMWIN yaeHne COeIMHUTEIbHbBIX U BbI-
PaXEHHBIX PYOLIOBBIX TKAHEH BOKDPYI' CYXOXMIIUS MOJUIONATOY-
HOM MBIIIILIBI, TAKKE OTCEKIN KOPAKO-aKPOMHUAJIBHYIO CBSI3KY U
BBIJICIIMIIN HWKHIOIO U JIATEPAJIbHYIO OBEPXHOCTH KIIOBOBH/I-
HOTO OTPOCTKA, BBIIOJIHMIN PEln3 B 00MACTH 0ObEAMHEHHOTO
CYXOXKMIIMSl KOPOTKOM TOJIOBKM JIBYIJIABOM MBIIIIBI ILICYA U
KJIIOBO-IUICYCBON MBILIIBI. 3aT€M BBINOIHWIM PENU3 KIepeau
U KHHU3Y OT CYXOXWJIHs HOIUIONIATOYHOW MBIIIIbEI U BBIACIINA
HOJMBIILICYHbIH HEPB, OCBOOOMB €r0 OT OKPY’KAIOIINX PyOLOB
u cracek (Puc. 6).

Puc. 7. A — Manas epyonas mvuuya nocie omceuenus. B —
Kniososuonwiii ompocmok. C — Kuposasi kniemuamka 6 cghop-
MUPOBAHHOM «OKHEY Ol O0CMYNA K CHIIeMeHUI0

Penu3s B obmactu masnoi I‘pyﬂHOﬁ MbIIIbI, OTCEYCHUE €€ OT
KJIFOBOBUIHOT'O OTPOCTKA. 3arem IEpEBEIIN KaMEpy B nepezumi«'l
IIOPT, BBIITOJIHUIN JIOTIOJIHUTEIIbHBIN HepeﬂHe-MeﬂHaﬂLHLIﬁ J0-
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C .
Puc. 8 a,b,c. Dnoockonuueckasn kapmuna nieveoco cniemenus. A — Jlamepanvhvlil nyuox.
B — [ooxkmouuunas apmepust. C — 3a0nuil nyuok

CTyII, Yepe3 KOTOPBIi BBOMMJIM MHCTPYMEHT. BhIIenuiu KiroBo-
BU/IHBIN OTPOCTOK, BBINOIHHIIM BEPXHUN M MEIUABHBINA PEIH3BI,
JIOWJIS1 10 MecTa MPUKPETUICHHS Maoi rpyaHoi Meims! (Puc. 7).

Jlanee BBIMOJHIIN OTCEYCHHE MAJION TIPYAHOM MBIIIIBI OT
MEIMANBHOTO Kpasi KIFOBOBHIHOIO OTPOCTKA MPH TTOMOIIH
abusTopa, YTOOBI CO3/1aTh «OKHOY JUTs IOCTYIIA HEMOCPE/ICTBCH-
HO K IJICYCBOMY CILICTCHHUIO.

JlocTyn K IUICYCBOMY CIUICTCHHIO, HEMOCPEICTBEHHOE BbI-
MOJTHEHHE HEBPOJIH3a.

Hcronb3ys IOMOIHUTEIBHBIE TPAHCIICKTOPAIbHbIC TOCTYIIBI
(MeManbHBIA [JIsl KaMepBbl U JIaTepalbHbIi IS HHCTPYMEHTA),
BBITIOJIHUIIM JIOCTYII K IJICYEBOMY CIUIeTeHHUI0. Jljist 3TOoro orBe-
I MEAMATIBHO OTCEYCHHYIO MANYIO TPYIHYHO MBILIIY U BU3ya-
JIM3UPOBAJIN PYOILIOBO N3MEHEHHYO KUPOBYIO TKaHb B KOTOPOI
U pacroaranoch IJIeYeBOe CIUIeTeHHe. B 31oii 30He paboraiu
MPEJIEIBbHO aKKypaTHO, MPEHMYILECTBEHHO TYIIO», HCIIONb3YsI
MMOOYEPETHO 00TYPaTOp, abJSTOP B PEKUME KOATYIISAIMH, [ICH-
Bep («OTBOpa4YMBash» €ro OT OMACHBIX 30H). YIIYOHBIIHCH Ha
HEOOXOIMMOE PACCTOSHNE, BU3YaIN3HPOBAIH HEPBHBIC MYyYKH,
OKpYKeHHbIC criaiikamu. [Tocie pasziesieHus Craek, onpenesu-
T JIATEpabHBIHA MyYO0K, 3a/IHUIl Ty9YOK IJICYCBOrO CIUICTCHHS,
MOKITFOYNYHYI0 apTEpPHI0, YETKO OMPEIECNsisl e¢ MylIbCalUo
(Puc. 8 a,b,c).

Pasnenus criaiiki Kepean U K3aau OT CIUICTCHHS, TPOJABUHY-
JIHCH TIIYOXKe U OTPE/ICITUITH HEH3MCHEHHYO J)KHPOBYIO TKaHb, B
KOTOpPO# pacrojarajics MeIHaibHbIi my4ok. [TonHoe 0cBOOOXK-
JICHHUE HEPBHBIX CTPYKTYP OT CHACK MOCTYKHUIO KPHTEPUEM BbI-
TIOJTHEHHUSI TIOJTHOLICHHOTO HEBPOJIH3a U 3aBEPIICHHUS OIICPALIHH.
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Knunnueckuit pesynsrat. [lanuent yxe Ha cienyromuii 1eHb
MociIe ONepaluy OTMETHIJI CHIDKEHHE OOJICBOTO CHHIpPOMA B
00JIaCTH TUICYEBOTO CyCTaBa, IOBBIIIEHHE CHIJIBI B KHCTH. [lo-
CJICOTICPAIIIOHHBIC PaHbl 3QKWINM TEPBHYHBIM HATSHKCHHEM,
Bkl CHATHI Ha 12 cyTtku. B mocneomnepaiioHHOM nepuoje
MIPOBOJIMIINCH TIEPEBSI3KH, aHaJbIeTHYecKas, MeTaboIdecKasi,
COCYIHCTas, HeHpOTpONHas 1 BUTaMUHOTepanys. [larueHT Ha-
YaJl MMaCCHBHBIC M AKTHUBHBIC JIBIKCHHUS B IUICUCBOM CYCTaBe U
JI®K coyctst 4 Henenu nociie oneparuu. KocklHOYHAS HMMOOHU-
JIU3anus OpoBoauiIach B TeueHue 4 Henenb. Crycts 6 Mecsues
oCJIe OTEePaIvi Ha KOHTPOJIBHOM OCMOTPE OTMEUEHO COXpaHe-
HUE HE3HAUUTEIBHOTO OOJICBOTO CHHAPOMA B 00nacTH ruieda (2
Oamia mo mkane BAIL), BoccTaHOBIICHHE YYBCTBHTEIEHOCTH
W CHWJIBI B BEepXHEH KOHEYHOCTH W KHCTH (5 6ayutoB Mo IIKaje
Brad-dora). [TanmenT nponomkaer NpoxXoauTh peadUINTaNOH-
HBIH TPOTOKOJ.

3axumouenne. PaspaboraHHass TEXHUKA 3HIIOCKOMUYECKO-
TO HEBPOJIM3a IUICYEBOTO CIUICTCHHS B IOJOXKEHHHU IMAlUeHTa
IJBSDKHOE Kpeciio» sIBIsieTCsl ymoOHOHM, 3(h¢eKTuBHON, BOC-
MPOU3BOJUMON AJILTEPHATUBOW OTKPBITOMY XHPYPTHUCCKOMY
BMEIIATEILCTBY, 00J1a/1aeT PSIOM IPEHMYILIECTB: 3HAUYUTEIHHO
JMYYIIUM KOCMETHYCCKUM PE3yJbTaTOM, MEHBIIEH TpaBMaThu-
HOCTBIO M KPOBOIOTEpEii, Ooiiee JIErKMM MOCIICONepaiHOHHBIM
BOCCTAaHOBJICHHEM, ITO3BOJISIET OJHOMOMEHTHO YCTPAaHHTh BHY-
TpUCyCTaBHYIO Tatojoruro. s omepammu TpeOyercst cTaH-
JApTHOE apTPOCKOIUYEcKoe 00opyaoBanue. [laHHas MeTOANKA
MOXET OBITh PEKOMEH/IOBaHA K M3YUYCHHIO ¥ BHEJIPCHHIO B IIPaK-
THKY TPaBMaTOJIOTOB-OPTOIIE/IOB M HEHPOXUPYPTOB.
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SUMMARY

CLINICAL CASE OF ENDOSCOPIC BRACHIAL
PLEXUS DECOMPRESSION IN A PATIENT WITH
ROTATOR CUFF RUPTURE AND POST TRAUMATIC
PLEXOPATHY

12Belyak E., ?Lazko F., ?Prizov A., ?Lazko M.,
"Maglaperidze 1.

!Peoples’ Friendship University of Russia, Moscow; *Moscow
City Clinical Hospital after V.M. Buyanov, Moscow, Russia

Posttraumatic brachial plexopathy — is an actual problem,
which is usually seen after shoulder area trauma and is often
accompanied with intraarticular pathology. In case of failed con-
servative treatment, open brachial plexus decompression is an
effective procedure, however, it is pretty traumatic and is ac-
companied by number of complications and recurrences, what
explains the necessity of development of low-traumatic, miniin-
vasive alternative techniques.

Purpose - develop a new mini-invasive endoscopic technique
of brachial plexus decompression.

The new technique of fully endoscopic brachial plexus de-
compression was developed and presented in a 60-years old
male patient with posttraumatic plexopathy and rotator cuff tear.
Short-term clinical results were followed-up. The patient had a
severe neuropathic pain syndrome in shoulder area before the
surgery, there were neurologic impairments in upper extremity.
The aspects of surgical technique are represented step-by-step.

According to VAS scale the severity of pain syndrome in the
patient before the surgery was 9 points, 6 months after surgery
decreased to 2 points. Patient underlines the regression of neu-
rologic problems, increasing of strength in the hand. The pre-
liminary results do let us characterize the developed technique
of endoscopic brachial plexus decompression as a low-traumatic
and effective alternative to open decompression, which elimi-
nates pain syndrome and promotes early restoration of normal
function of arm in patients with post-traumatic brachial plexus
pathology, and which can be easily combined with intra-articu-
lar pathology treatment — rotator cuff rupture suturing.

Keywords: brachial plexus, axillary nerve, endoscopic decom-
pression, neuropathic pain syndrome, shoulder joint, rotator cuff.

PE3IOME

SH/I0CKOINMWYECKHIA HEBPOJIM3 IIJIEYEBOI'O CILIE-
TEHUSI ¥ NALMEHTA C NOBPEXIEHUEM BPALIA-
TEJBLHOI MAHJKETBI IIJIEYA U ITOCTTPABMATHYE-
CKOM IVIEKCOITATHEM (CJTYUYAM U3 IIPAKTHUKHN)
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ITocTTpaBMaTHyecKkas IUICKCOIATUS IUIEYEBOrO CIUICTCHUS
— aKTyajJpHas TmpobiemMa, KOTopas 4acTo BCTPEYAeTCs MOCie
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TpaBMbI OOJIACTH IUICYCBOTO CYCTaBa W HHOTJA COYCTACTCS C
BHYTPUCYCTaBHOM natosorueit. [1pu Oe3ycnenHocT Koucepsa-
TUBHOTO JICUCHUSI, METOJNKA OTKPBITOTO HEBPOJIM3a MJICUCBOTO
cruteTeHus 3G dexTrBHa, OHAKO, 00JICe TPaBMAaTHYHA, COTTPOBO-
JKIIACTCSI PSIOM OCIIOKHEHHH U PELUIUBOB, YTO 00yCIIaBINBACT
HEOOXOAMMOCTh Pa3pabOoTKH MaJIOTPAaBMATHYHBIX MHUHUUHBA-
3UBHBIX AJIBTCPHATUB.

Llens uccnenoBanus - paspaborka u 3pdekTuBHOCTH HO-
BOH MaJIOWHBA3UBHOM YHI0CKOTIMYECKON METOAMKH HEBPOJIU-
3a TJICYEBOrO CIUICTCHHUS.

Pa3paborana u mpejncraBieHa METOIUKA JHIOCKOIHYECKO-
ro HEBPOJM3a IIICUEBOTO CIUICTEHMs, KOTOpas IpEeMeHeHa Y
nanuenTa 60 JIeT ¢ MoCTTpaBMAaTUYECKON IJIeKConaTuei u Io-
BPEKICHUEM BpalllaTesIbHOW MaHXeThl 1ieda. OTCIeKeHbl
paHHME KIMHUYECKUE pe3yJbTarbl. Y MalMeHTa JI0 OlepalnH
IPUCYTCTBOBAJ TKENBIN HeliponaTnyeckuil 00J1eBOi cHHAPOM

B 00JIacTH IUIeYa, UMEJIUCh HEBPOJOTHUECKHE PacCTPOICTBA B
BepxHell koHeuHocTH. [loaTanHo npuBeneHa TEXHUKA XUPYPru-
YECKOT0 BMEIIATeIbCTBA.

CornacHo mkane BAII nHTeHCUBHOCTH 60JIEBOIO CUHAPOMA
y MaIyeHTa 10 Oofepannu coctaBuia 9 6ayios, CIycTs 6 mec.
1I0CJIe OllepallMi YMEHBIINIACh U cocTaBuia 2 6asuia. [lanuent
OTMEYaeT PerpecCHpOBaHUE HEBPOJIOTHYECKUX PACCTPOMCTB,
YBEJIMYEHUEC CUJIbI B KUCTH.

[Tomy4eHHBII pe3ynbTaT I03BOJIIET OXapaKTepU30BaTh pa3pa-
OO0TaHHYIO TEXHUKY XHPYPrHYECKOro BMEIIATENbCTBA KaK MaJlo-
TPaBMaTHYHYIO ¥ dQ()EKTHBHYIO aJbTepPHATHUBY OTKPHITOMY He-
BPOJIN3Y, CIIOCOOCTBYIOLIYIO YCTPAHEHHIO OOJIEBOrO CHHAPOMA
¥ paHHEMY BOCCTAHOBJICHHIO ()YHKIUH BEpPXHEil KOHEYHOCTH Y
MALMEHTOB C TOCTTPAaBMATUUECKOW IUICKCOMATHEHl IIeueBOro
CIUICTeHUsI, KOTOPYIO MOJKHO COYETATh C JICYCHHEM BHYTPHUCY-
CTaBHOM NATOJIOTUH — IIBOM Pa3pbIBa BpaIlaTeIbHON MaHKETHI.
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PAHHSASA PEABMJINTAIIUSA BOJIBHBIX ITOCJIE OITEPATUBHBIX BMEIIATEJIBCTB
HA JIMCTAJIBHOM OT/IEJIE INMIEYEBOM KOCTH

Hdyoosuk C.JI., boaus A.H.

Ooecckuil HAYUOHATbHBIL MEOUYUHCKULL VHUBepcumem, Yxkpauna

JleueHne BHECYCTAaBHBIX IIEPEJIOMOB JHCTAIBHOTO OTHAENA
IIEYEBOW KOCTH MO CEH ICHb OCTAETCS aKTyalbHOU MPOOIEeMOi,
CBSI3aHHOM, NMPEXIE BCETO, C COXPAHEHUEM (DYHKIIMHU JTOKTEBOTO
cycraBa. Cpean BceX MEeperoMOB KOCTEH CKeleTa OHM 3aHHMa-
10T 2%, a B CTPYKType BCEX MOBPEXKCHUI B 001aCTH JIOKTEBOTO
cycraBa — 30% [4.,9]. HecMoTpst Ha 3HaYNTENBHBIE TOCTIKCHHS
MEJHIIHBI, OTMEYaeTCs OTCYTCTBHE €IMHCTBA B3MISIOB Ha Jie-
YEHHE IIePeIOMOB HIDKHEH TPeTH IJIeUeBOil KOCTH.

MsHeHHe 0 TOM, YTO BEIyIINM METOJOM JICICHHS [IePEIOMOB
JTAaHHO JIOKaJIM3aIMK SIBIISICTCSI XUPYPTUUSCKUH, B COBPEMEH-
HOH JIUTEpaType MoABepraeTcsi COMHEHHUI0. be3ycaoBHO, MOXKHO
MOJTyYHUTh YAOBICTBOPUTEIBHBIA PE3yIbTaT KaK KOHCEPBAaTHUB-
HBIM, TaK M ONEPaTUBHBIM JIedeHHEM. TeM He MeHee, orepa-
THUBHOE JICUCHHE YMEHBIIACT PUCKK HecpameHui (8,7% mnpotus
20,6%), nenpaBuiabHbIX cpamenuit (1,3% mpotus 12,7%), ne-
BpOIIATHIO JTydeBoro Hepsa (2,7% mpotus 9,5%), ogHaxo 10ms
TeTepPOTONMYECKONH OCCH(UKAMM M MECTHBIX OCIIOKHEHUH
(ocTeomMueNnT) yBenUUuBaeTcs, cocraBisst 8,8% u 2,9%, coot-
BETCTBEHHO [4,6,13].

OyHKIMOHANBHBIE OTPAaHUYEHHS MOCNIE KOHCEPBAaTHBHOTO M
OIIEPaTHUBHOTO JICUCHUS IEPETOMOB JTAHHOTO OT/IeIa OTMEUaIOT-
csi B 41,3% cpenu MOCTTpaBMAaTHUECKUX OCIOKHEHHH, TIPHBOMS
K HNEepBUYHON MHBAJIMIHOCTH BCIEACTBHE TpaBM. B cTpykType
MepBUYHON MHBanMuaHOCTH mpeobmamaer III rpymma — 88,3%,
mipu 3ToM 80,7% COCTABISAIOT MY>KIHHBI TPYAOCIIOCOOHOTO BO3-
pacra (94,5%) [5,10].

Ilo nanubIM nuTEpaTypHI [3,4], HE3aBUCUMO OT CrIOcO0a Jie-
4eHHs OOTBHBIX C AUCTATBHBIMHU IIEPEIIOMAMH IUICYEBON KOCTH,
OCIIOKHEHHsI cOCTaBILIIOT 35 — 48% ciydaeB. Cpean 3TuX TO-
BpEXKJIEHUH HEMOCPEACTBEHHOW MPUYUHON OCIIOKHEHUH SIBIIS-
eTcsl pa3BUTHE KOHTPakTyp B 12,7 — 59,6%, oceBbix nedopma-
uuii — 8,3%, Murpanys UMIDIanToB — 3,3%.

Jlo mosiBIeHWs MHHHMAaJbHO HHBA3HMBHOTO HAKOCTHOTO
octeocunre3a (MIPO) naubonee wacto (75,6%) mcmomab3o-
BaJICsl METOJ OTKPBITON PENO3UINU U BHYTpEHHEH puKcanuu
mnactuHamu (ORIF). MIPO ummeer mpeunmymiecTtBa ¢ Koc-
METHUYECKOH TOYKM 3PEHHUs, OAHAKO HE yaydmaeT (QyHKIHO-
HaJIbHBIE UCXOABI JICUCHHS. BHYTPUKOCTHBII OCTEOCHHTE3 HA
CETOTHSIIHUN EHb HE SBISCTCS OOLICTIPHHATHIM B CBS3H C
QHATOMUYECKHMHU 0COOEHHOCTSIMH AUCTATBHOTO METadTU(H-
3a TUIEYEeBOM KOCTU (KOPOTKHI U TUIOCKUIT (pparmeHT) [6,14].
OcHoBHoli anbrepHatuBoii ORIF sBiseTcss 4ypecKOCTHBIH
octeocunre3 (UKO). Koncencyc mo moBoay ONTHManbHOTO
METO/ia JICUEHHUSI OTCYTCTBYET, MOCKOJIBbKY IPEJCTaBICHHEIC
METOANKH UMEIOT CBOM IPEUMYIIEeCcTBA U HEAOCTaTKH [1].

Brlmen3nokeHHOe CBUAETENBCTBYET O BO3MOXKHOCTH BBI-
0opa MeToza JEYCHHSI B 3aBHCHMOCTH OT TSDKECTH IOBPEXK-
JIeHUsI 1 0COOCHHOCTEH ManuenHTa, a TakkKe OT OCHAIICHUS,
3HAHUIl ¥ IpeANoYTeHNH crienuanucTa. B mporecce neuenus
OOJNBHEIX C IUCTAIBFHBIMU IIEPEIIOMaMH MJICUSBON KOCTH BO3-
HUKaeT IMPOTHBOPEUNE BO B3MIAAAaX HA MOCICONEPAMOHHOE
BEICHUE, C OAHOM CTOPOHBI, CBA3aHHOE C HEOOXOANMOCTEIO
nMMoOunu3anuu koneunoctu nmocne ORIF, a ¢ npyroit — pan-
HUX IBIDKCHHWH, HAIPAaBICHHBIX HAa BOCCTAHOBIIECHHE (yHK-
UM JOKTEBOTO CyCTaBa B KpaTdalIIMe CPOKH. YUHUTHIBAS
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HeOIaronpuaTHbIC Pe3yabTaThl, HHBATHIU3AIMIO AI[EHTOB,
JaHHas mpobiieMa MMeeT He TOIbKO MEAMIIMHCKOE, HO U CO-
nuanbHoe 3HayeHue [3,7,12].

Lens nccenoBanus — pa3padboTaTh ONTHMAIBHBIN 00BEM Jie-
4eOHBIX MEPONPHUATHH Ha dTarax MEIUIIMHCKON peadHInTanuy
OOJIBHBIX C TIEPEJIOMAMH ANCTAIBHOTO OT/ElNa IICIeBON KOCTH
JUISL BOCCTAHOBJICHUSI JIBUTATEIBHBIX OTPAHWYEHHH JIOKTEBOTO
CycTaBa I0CJIe YPECKOCTHOTO OCTEOCHHTE3a.

Marepuaa u MeTofbl. B TeueHne mocaeaHuX ABYX JIET MOX
HaOIIoZIeHNeM HaXOAWIHCh 47 MalUeHTOB C BHECYCTaBHBIMH
JUCTATIBHBIMH TIEPEIOMaMH IuIedeBol koctu. M3 obmero umc-
na 60IBHBIX B Bo3pacte oT 20 10 68 IeT Jnia My>KCKOTO T1ojia
COCTAaBWIIM 28 YeloBEeK, )KCHCKOTO — 19, KOTOphIe TOCHHTAIH-
3UPOBAHbI B KIIMHUKY B YPIEHTHOM NOPSIAKE. Y MOCTPaJaBIINX
OTMEUCHBl YHHJIATepalbHbICe MOBPEKACHMS IICUYCBOH KOCTH
(mpaBoii — 24, neBoii — 23). KonndecTBO OTKPBITHIX MEPEIOMOB
I-1I crenenn no mikane Gustilo & Anderson (1976) ormeuanuch
B 5 (11%) HabmoneHusx, TpaBMaTHIeCKast HeHpomaTHs Ty4eBo-
ro HepBa - y 2 (4%) GONMbHBIX.

Jlnst 00BeKTUBHU3AIMHN TIPOBOIMMOTO KIMHHYECKOTO UCCIIeNI0-
BaHMS U CPAaBHUTEIBHOTO aHAIN3a (PyHKIMOHAIBHBIX PE3yllb-
TaTOB JICUCHMs MAMEHTOB pPa3/eNIIN HA TPYIITy PETPOCIICK-
THUBHOTO HAOIIOAEHMS — CPAaBHEHUs (KOHTPOJIbHASI) U TPYIHITY
MIPOCIICKTUBHOTO HAOIIONEHHS — HCCICIOBaHUS (OCHOBHAS).
I'pynmer He UMeNH CTaTUCTHYECKN JOCTOBEPHBIX Pa3NIMYHi 11O
BO3PACTHBIM [IOKa3aTeNsIM, TIOJIOBOH IPHHAUISKHOCTH U Xapak-
Tepy noBpexaeHui. [l o6enx Tpynn JUarHoCTHIECKUE METo-
JIBI ICCIIEAOBAHMS IPAKTHYECCKU HICHTUYHBI, OJHAKO JIeUueOHbIe
1 peabMINTAIOHHBIC MEPONPHUATHS UMEIH IPHHIUIHATBHBIC
OTIIMYHS:

- MalUeHTaM TPYINbl cpaBHEHUsS (n=26; 14 myxuuH u 12
JKEHIIMH; CpeqHUil Bo3pacT — 35,2 JeT) mpoBeieHa OTKPHITAs
PeTIO3UIHS U BHYTPEHHSISI (PUKCAITHS, COINIACHO CYIIECTBYIOIINX
meronuk AO/ASIF.

- MaMeHTaM TPYMIbl uccaenoBanus (n=21; 12 My»x4us u 9
JKEHIIMH; CPEAHUH Bo3pacT — 31,9 jeT) BBHINOIHEH MaJlOWHBA-
3UBHBIA OCTEOCHHTE3 C IPUMEHEHUEM, Pa3padOTaHHOTO HAMH,
CTEP’KHEBOTO BHEIITHETO YCTPOHCTBa [2].

Xapaxrep AUCTANBHBIX MEPEIOMOB IICUCBOH KOCTH, COTIIac-
HO MexnyHaponHoit kaccudukammu AO/OTA, npeactasieH B
Tabmune 1, u3 KOTOPOH CIeyeT, 9TO BEINOIHEHHBIC OIEepaTHB-
HBIE TOCOOHS B TOCTAaTOYHO} CTEIICHU COMOCTABHUMBI B ITPOLICHT-
HOM COOTHOIIECHHH! U MOTYT OBITh IOABEPTHYTHI CPAaBHUTEIBHO-
My aHaimmu3y. OnepaTHBHBIC BMEIIATEIILCTBA C UCTIONB30BAHUEM
pasnmusbx mwactud LC-DCP aiist HakoCTHOTO 0CTEOCHHTE3a B
TpyIIIe CPaBHEHNUS OBIIN MIPOJIOHTUPOBAHEI IO PA3INIHBIM IIPU-
YiHaM B TeueHue 7—14 cytok (B cpennem, 10,2 mHei).

B mocneonepannoHHOM meproie Kype BOCCTaHOBHUTEIBHOTO
JIeYeHHsI TIPETyCMaTpUBall CTAHAAPTHYIO CXeMy MPO(HIAKTHKH
OCJIOKHEHHH, CBA3aHHYIO C BOCCTAHOBJICHHEM (DYHKIIUH JIOKTE-
BOTO CyCTaBa, pPabOTOCTIOCOOHOCTH MBI, (DYHKIIUH caM000-
CIIy’KUBAaHUsI U TOATOTOBKU K MPOJOJDKCHHUIO MPodeccroHalb-
HOHU JeATeITbHOCTH.

B rpynme uccnenosanus Beimonaer YKO B cpoku ot 2 10 5
CYTOK IIOCIIC TPaBMbI (B CpemHeM, cmycTs 3,7 mHsi). Peabumu-
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Tabnuya 1. Pacnpedenenue 601bHbIX NO TOKATUZAYUU NEPENOMOE
QUCManbHO20 OMOeNA NAeHeBoll KOCHU CPeou KIUHUYECKUX SPYIN

Tunsl nepe;ioMoB — cerment 12
KinHuyeckue rpynmnsi Hroro
A B C
CpaBHeHUs 16 9 1 26
HccnenoBanus 12 7 2 21
abc. 28 16 3 47
Bceero
% 59 34 7 100

TAIMOHHBIC MEPOIPHUSITUSL Y OOIBHBIX Pa3pabOTaHbl U YCIOBHO
pasaesneHsl Ha 3 Tarna, KOTOpble OCYLIECTBILUIN, COONII0ast Me-
TOJMYCCKIE MPHUHIIHIbI, TAKUE KaK PAHHEE HAYallo, HEIPEPhIB-
HOCTb M KOMIUIEKCHBIN xapaktep. [yt maccuBHOW pa3paboTku
JIBIDKEHHH B JIOKTEBOM CyCTaBe B PAaHHEM IIOCJICONIePALIHOHHOM
nepuoze ucnonb3oBanu ammapar «Kinetec” (I'epmanust). buo-
MeXaHH4Yeckoe O0OCIieJOBaHUE (aHTYIOMETpHUs) Al OIpese-
neHust 00bEMa JIBIDKSHUH B JIOKTEBOM CYCTaBe OCYILECTBIISUIN
o B.O. Mapkcy [8] ¢ momoiisio pazpadoraHHoro Ha kadeape
midpoBoro yriomepa-poraromerpa. IlosydeHHbIe MOKa3aTesu
crubaresibHO-pa3rudaTeNbHbIX JIBIDKSHHH B cycTaBe ObLIM CO-
NIOCTaBUMBI C IAHHBIMH CTaHAAPTHOTO yrioMepa (KpoMe pora-
LMOHHBIX).

AHanM3 CPaBHUTEIBHBIX MCXOJOB JICUEHMs IIPOBOIMIN, HC-
MoNB3ysl MKajidy ouneHku kiuHuku Mayo Elbow Performance
Score (MEPS) [11], mo 0CHOBHOMY MOKa3aTEII0 - aMILUIUTY/a
JIBHYKEHHH B JIOKTEBOM CyCTaBe.

CrarucTHiecKylo 00pabOTKy IMOJTyYeHHBIX JAaHHBIX MPOBO-
QMM HelapaMeTPUYECKUM METOIOM C HCIIONB30BAaHHUEM IIPO-
rpammbl IBM SPSS Statistics 20 /151 OLIEHKH 9aCTOTBI Pa3BUTHSI
KOHTPAKTYP I1OCJIE IPUMEHEHHS JIBYX BHIOB OCTEOCHHTE3a IIPH
JICYCHHUH M1EPEeJIOMOB JAHHOH JIOKAIN3aINH.

Kinnuudeckue n OMoMeXaHH4eCKHe MCCIICIOBAHUS BBINOTHE-
HBI COIVIACHO JTHUKE, U3JIOKEHHOH B XeJIbCHHKCKON BecemupHoit
MEeJULMHCKOM acconnanyi. [1pu rocnuTannzanyuy HHPOpMaLHs
0 LeJsIX NPOBEICHHS MCCIICIOBAHUS U TOCIEAYIONee HCIOJb-
30BaHHE PE3yJIbTAaTOB OblIa JOBEJECHA JI0 PECIIOH/ICHTOB, ITOJY-
YEeHO MH(OPMHUPOBAHHOE COIIACHE B €TI0 YYACTUH.

Pe3yabTarsl U 06cy:kaenue. Pe3ynsTaTsl OLEHKH KIMHUYE-
CKOTO MaTepuajia B 3HAYMTEIBHON Mepe 3aBHCEIH OT I0CIIeOo-
NIePallMOHHOTO BEICHMSI M peadbmiuTanun 00ibHbIX. OLEHeHBI
OmKaiie pe3yJabTaThl JICUCHHUS B KaKIOH U3 KIMHUYCCKHUX
rpymrn, B cpoku or 4 1o 6 mec. (B cpeanem, 4,5 mec.) mocie
TpaBMbl. KOHTpOJIBHBIN OCMOTp 10 3 Mec. NPOBOAMIM €XEMe-
CSYHO MyTEM aKTHBHOTO BBI30BA.

KiMHHKO-CTaTUCTHYECKUIT aHAIN3 [TOKa3all, YTO B TPYIIIe
CpaBHEHUSI OTMEUEHBI pa3yIn4Ms IOoKa3aTelel, Kacawoumecs
IIOCJICONIEPALIMOHHOTO BEICHUS IMAalMEHTOB M XapaKTepu3y-
omue 00bEM IBHKEHUI B MOBpexIEHHOM cycTase. [Ipexne
BCErO, MO TEM HJIM MHBIM MPUYMHAM WHTECHCHUBHAS W IJIAHO-
MepHas peaduinTaIys He IPoBOAMIachk. BHemHs s pukcanus
runcoBoil muHoit (18 HabmroneHuit — 69%) ocyniecTBIsIAC,
B cpenHeM, 25,1 aHeit, a y octanbHbIX (8 HaOmroaeHui — 31%)
cocraBuna 13,8 nHell. MI3BecTHO, 4TO Ba’KHOCTh Hauaja pe-
a0MIUTAalNU 3aKJII0YaeTCsl B NMPAaBHIBHOW HMMMOOMIN3ALMH
JIOKTEBOTO CYCTaBa B IIOJIOKEHHUH ITOJHOTO MM MAaKCHMAJIbHO
BO3MOXKHOTO pa3rubanus cpasy mnocie onepanuu [4]. [Tossi3-
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Ka CHUMaJIach IPH BBIIIOJHEHUH IEPEBSA30K, BO BPEMs KOTO-
puix Jeuebnyto ¢puskyiastypy (JIOK) B 82% ciyuaeB Hauu-
HaJIM C aKTHUBHO-TIACCUBHBIX ABIIKCHHH, OCYIIECTBISIEMBIX
caMHM ITallMeHTOM B Ipejesax 00bEMa, BHI3BIBAIOLIETO yMe-
pennyto 6omb. MuTencuBHocTh JIOK ompenensiiach caMum
HalMEeHTOM M NPOBOJMIIACH, B cpexHeM, ¢ 17,3 nHs B Tede-
HHUE 15 MUHYT U /10 HECKOJIBKHX 4acoB B cyTkH. [1o BpemeHn
9TO COBINAJAJIO CO CHATHEM LIBOB M YMEHbILICHHEM Ooieil B
ornepupoBaHHOH KoHeuHOoCTH. Kpome oOe3bonmBaromeil u
NPOTHBOBOCHAIMTEIBHON TEpanmuy C IMEpBBIX JTHEH Iocie
orepanuu B 76% HaOIONEHUH Ha3HAYAIHCH MEIHUKAMEHTO3-
HBIE CPEJICTBA, IIOBBILIAIONINE PEreHePaTHBHbBIE CII0OCOOHOCTH
TKaHei, a TaKke Tepamnys, HallpaBJIeHHas Ha yJIy4lIeHHEe yC-
JIOBUH MUKPOLMPKYJISIIUN U OOMEHHBIX IPOIIECCOB B TKAHSX
Ha CTOPOHE MOBPEKACHHUS (MATHUTOTEPAIHIO, dIeKTpodopes,
¢donodopes). Cpenuuii cpok npeGbIBaHUS B CTALIMOHAPE CO-
craBun 18,2 cytok. [locne mpekpamieHUs UMMOOMITH3AIUN
HAlMEHTHl IOJIyYadd DJIEKTPOCTUMYJSILIMIO MBI IUIeYa
no ounosusipHoi Meroauke u npononkwin JIOK tompko 17
(65%) OONBHBIX, KOTOpBIC BBHIIOJIHSUIM YHPaXHEHUs Oosee
AKTUBHO U C JIONIOJHHUTEIBHBIM yYCHIHEM.

[Mpu3HaKu KOHCONWAAIMU KOHCTaTHPOBAaHBI PEHTICHOJOIU-
YECKH M KJIMHHYECKH mocie onepaiun y 19 (79%) 6onbHbIX,
B cpenmHeM, crycTs 3,8 mecsiies, y 5 (21%) nanueHToB — ciy-
cts 5,2 mecsiieB. Cpe/ii TaHHOM rpyMIibl OONMBHBIX HAOIHOIATH
8 (30%) ocCOKHEHUIT: Cilydyad HECpPAIICHHsI IICYCBOU KOCTH
BO3HUKIIM y 2 TAIlMEHTOB, IOBEPXHOCTHON HHpeKmu —y 1, re-
TEPOTONNYECKON OCcCH(UKALUK — Y 2, STPOTeHHAst HEHPOIIaTHsI
JIy4eBOro Hepsa —y 3.

B rpynre uccrnenoBaHus 3aJI0rOM MOJIOKUTEIBHBIX PE3yllb-
TaTOB NPHUMEHEHUs armapara BHelHed ¢ukcanun (ABD) npu
JIMCTAJIBHBIX IepeioMax IUICUeBOH KOCTH sIBUJIAch pa3padoTka
AKTUBHOM TaKTHKH BeJICHUsI OOJIBbHBIX B pAHHEM I10CIICOepali-
oHHOM Inepuoze. Vcxons u3 3Toro, peabUIMTalMOHHbIE MEpo-
HPUSITHSI YCIIOBHO TIPOBEIEHBI B 3 JTamna:

I oTan — HaumMHanNCA CO CIEQYIOIEro JHs MOCie HaJIOKECHUS
AB® u nipojoymkancst 10 BHIMUCKHA OOJBHBIX U3 KIMHUKH. Ma-
Jasi TPAaBMaTHYHOCTH OIEPalMH IT03BOJIMIIA POU3BOIUTE 00e-
300/MBaHKE B 3aBHCHMOCTH OT HHAWBHIYaJIbHOW pEaKIUH
nanyeHTa Ha Oonb B TeueHne 2-3 nueil. [Ipodunakrika KoH-
TPAKTyp JIOKTEBOI'O CycTaBa HauuMHanach ¢ kypca JIOK, xoro-
pbIi ObUT pa3fenéH B COOTBETCTBHU C XOJIOM perapaTHBHBIX
HPOLECCOB Ha NEPHUOABI: HAYAIbHbIH, OCHOBHOW M BOCCTAHOBH-
tenbHbId. JIOK B HavabHOM niepuoe AJist ONepUpOBaHHOMN KO-
HEYHOCTH MPOBOAMIN B (hopMe €IKEAHEBHBIX HHMBHIYaTbHBIX
3aHATUH C METOANCTOM B KaOMHETE MEXaHOTEPAITUH C TOMOIIBIO
anmapara “Kinetec” (puc.)
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a 6
Puc. Annapam Kinetec (a) 011 naccuroil pazpabomru O8UdCeHUIl 8 TOKMEGOM Cycmage:
6 — ceubanue, 6 — pazeubanue 8 ycmpoucmee HewHell urcayuu

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()
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Tabruya 2. Pannue gynkyuonanvhuvie pe3yibmamol ONepamuHo2o iedeHus 601bHbIX
¢ nepenromamu OUCMAanbHOU mpemu nie4egoll Kocmu

JlokTeBoii cycTas Kannuyeckue rpynnst (M+m)
(ABM:KEHMUSsT) cpaBHEHHS HCCJIeI0OBAHMST P
Pasrubanue/crubanue 97,7+£9,7° 125£12,1° p=0,9986
CynHHaIMS/TTPOHAIUS 168,5+4,6° 169,745,3° p=0,2145

Ilo npenBapuTeNbHO 3aJI0)KEHHON IpPOrpaMMme B HEM BbI-
MONHSUTH Y OOJIBHBIX CepHIO, cOCTosIyI0 n3 10—15 maccuBHBIX
crudaTenbHO-pa3ruOaTeNbHBIX JIBHKCHUH B JIOKTEBOM CYCTaBe,
MOCTENIEHHO YBEINYUBAsi C TEUCHHEM BPEMEHH UX YaCTOTy M
ammnTyny. CynuHaIMo ¥ MPOHALUIO MPEeIIIedbs PEKOMEHIO0-
BaJIM TIPOM3BOJNUTH JI0 MOSBICHUSI YMEPEHHBIX OOJEBBIX OIIY-
mieHui nooyepénHo 5—6 pas3 B aeHb no 10—15 munyt. Ocoboe
BHHMAaHHUE TPHUJABAIN KOMILIEKCHOMY MPHUMEHEHHIO JIe4eOHBIX
meponpuatiid. C Lenpio OKa3aHUs MPOTHBOBOCHAIUTENBLHOTO
sddexra B TeueHne 3—5 aHeH npogomKanu aHTHOMOTHKOTEpa-
IO ¥ exkeHeBHbIN yxo 32 AB®. [lis npodunaktuku Tpodu-
YEeCKUX PacCTPOICTB Ha3HAYAIH AHTHOIPOTEKTOPEL.

I aran — cooTBeTcTBOBAN nepuoay Gukcauun B ABO u npo-
JIOJKAJICS OT MOMEHTA BBIITUCKU U3 CTAIlMOHAPA 10 €r0 CHATHS.
[locne nuKBUIALMKM OCTPBIX SIBJIEHUH, BBI3BAaHHBIX TPABMOM,
JOCTIKEHHMs pero3uiu u cradbunusauun AB®D, 06b14HO 60I1b-
HBIE HE HYXJAJIHNCh B €KETHEBHBIX NEPEBI3KaX U, B CPEIHEM,
criyctst 6,5 nHel mocne ornepanuy ObUTH MEPEeBEICHbI HA aM-
OynaropHblii otan Habmonenust u sedenust. JIOK B ocHOBHOM
MEPHOJIe MAIMEHThl MPOIOIKATIN B KaOMHETE MEXaHOTEparnuH,
3aTeM MPOBOJMIIN B BHJIE CAMOCTOSITENbHBIX 3aHATHH. Dusnue-
CKHE yNpaXHEHUs! ObIIM HANpaBlIeHbl HA yBEINYEHUE MHTEH-
CHBHOCTH Harpy30K U MpOQGHIAKTUKY KOHTPAKTYPbI B JIOKTEBOM
cycTaBe. B 3TOT mepuos BBINOIHAIUCH BCE BUIBI JBHKEHHH C
MOJHOM aMITINTYROM, HO OTPAHUYHMBAIIU MOAHITUE TAKECTH.

IIT sTan — cOOTBETCTBOBAJI BOCCTAaHOBUTENBHOMY IEPHOLY
MAIMEHTOB U HPOJOJDKAJICS ¢ MOMEHTa JneMoHTaxa AB®D no
MoNHOH TpyaocnocodHocTH. Cpoku HUKCAIIMH KOCTHBIX OTIIOM-
koB nocsie YKO ompenensiiincs MHANBUTYallbHO HA OCHOBAaHUM
KIIMHUKO-PEHTTEHOIOTHYECKUX TPU3HAKOB CPAIIEHUS U COCTa-
BWIIM, B cpeqHeM, 87,4 mHEl, MOCKOIbKY 3aBUCENH OT CTEIICHH
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TSDKECTH IIepesioMa, BO3pacTa OOJBHOrO, COMYTCTBYIOLIMX 3a-
OoseBanuii. CiyuaeB HecpalleHUH U APYTHX OCIOKHEHHUH He
BbIABICHO. JleMoHTHpOBasin AB® B yclnoBusX mepeBs304HOI
craunoHnapa. 3areM Kypc JIOK Obu1 HanpaBieH Ha JIMKBUAALIUIO
COXPAHSIOIIMXCS OTPAaHUYCHUH (DYHKIMHM KOHEYHOCTH M MaK-
CHMAJIbHO IIOJIHOE BOCCTaHOBIICHHE 00bEMa BCeX IBIKeHHI. B
JOMAIITHUX YCJIOBUSIX MAIMEHTHI PACIIUPSIIH BBITIOTHEHHE OBbI-
TOBBIX HAaBBIKOB U 4aCTh MPO(ECCHOHAIBHBIX, HCKITI0Uast 3HAYU-
TesbHbIe (U3MYECKHe HArpy3KH, O MOJHOTO BOCCTAHOBJICHUS
OrPaHUYCHHBIX (DYHKIMIT JIOKTEBOTO CyCTaBa.

Hamu mpocneskeHsl U M3y4eHbl PEe3ylbTaThl ONEPATHBHOIO
JIe4eHHs] AUCTANBHBIX BHECYCTABHBIX TIEPETIOMOB ILIEYEBON KO-
CTH B 00EUX KIMHMYECKHX rpynmnax. ITo moyy4eHHbIM JaHHBIM
MPOBOIMIN (YHKIHOHAIBHYIO OLIEHKY MCXOJ0B JICUCHHS Tallu-
eHTOB (Tabnuua 2).

AHann3 0ObEKTHBHBIX JaHHBIX, IPEACTABICHHBIX B Ta0I. 2,
BBIABIISIET CTATUCTUYECKU JOCTOBEPHBIM TO, uTO mocie ORIF B
IpyInIe CpaBHEHUS OTMEHYEHbI 0e300JIe3HEHHbIC OIPAHUYCHUS
o0bEéMa JBHKCHUI B JIOKTEBOM CyCTaBe, aMIUINTYAa KOTOPBIX
cocraBuna 97,749,7°. Tlpu stom cpenuuit 00bEM crudaHus
coctaBisut 112,5+8,2° (ot 85 no 120°), a 06béM pasrubanust —
14,8+8,7° (ot 0 mo 40°).

Hecmotps Ha npoBenenue 3anatuit JIOK u BHe 3aBHCHMOCTH
OT THIIa NIEPEJIOMOB IIEYCBON KOCTU (DYHKIIMOHAIBHbBIE HCXOIBI
JiedeHus OONIBHBIX rpymIibl uecnenoanus nocie YKO B pannem
MOCJIEONEPAOHHOM MEPHOZE MOKa3ald MEHEe BBIPaKEHHbIE
orpanuueHust ABmwkenuit — 125+12,1°. Cpennuii 006EM cruba-
Hus B 3ToM rpymnne coctasisan 130,4+12,3° (ot 100 mo 145°), a
00béM pasrubanus — 5,4+3,1° (ot 0 go 10°).

W3BecTHO, YTO aMIUIMTYJa JABMKEHUH B JIOKTEBOM CYyCTaBe
ABNSAETCS OOBEKTHBHBIM KPUTEPHEM OLIEHKHM BOCCTAHOBIIECHHS



GEORGIAN MEDICAL NEWS
No 7-8 (316-317) 2021

(GyHKUIUM BepXHEil KOHEUHOCTH, a TaKXKe KpuTepreM 2 dhexTus-
HOCTH TPHUMEHSBILIETOCs Crocoda XUPYPrHYecKOro JICUCHHUsL.
Hamu npoananu3upoBaHa 3aBUCUMOCTD ()YHKIIMOHAJIBHOTO HC-
X0Ja OT BHJIa OCTCOCHHTE3a U IOCJICONEPALUOHHOIO BEICHUSA
60.]'[]>H]>IX B KJIMHUYECKUX I'pyIIax. BbIﬂBHeHO, 4TO YacToTa pas-
BUTHS CTHOATEIbHO-PA3rHOATEIbHON KOHTPAKTYPhI JIOKTEBOTO
cycraBa 3aBucutT (p = 0,9986) or mpuMeHsBIIErocs crocoba
XUPYPru4e€CcKoro JeUCHUs y MalueHTOB C AMCTAJIbHBIMH BHECY-
CTaBHBIMU [IEPEJIOMaMH I1JIE4E€BOH KOCTH (TUIOTE3a O HE3aBHCU-
moctH aaét x> = 10,164; p = 0,0014). TTpu 5TOM CTATHCTHYECKU
ycraHoBieHo, yTo YKO (1o paHHBIM IpyHmbl UCCIeIOBaHMA)
Ha 44% CHMKACT PUCK Pa3BUTHS CrHOATEILHO-PA3rnOATEIBHOM
KOHTPaKTyphl JJOKTEBOTO CYCTaBa B PaHHEM IOCIECONEpPaLuOH-
HOM niepuozie otHocuTeabHo ORIF (1o gaHHBIM TpymIbl cpaBs-
HeHus). ClielyeT OTMETUTb, YTO B 00EUX KIIMHUYECKUX IPyIIax
ObUT MPAKTHYECKU BOCCTAHOBICH IMOJHBIN 00BEM MPOHAMOH-
HO-CYNHUHAIIMOHHBIX ABM)KEHHUH. J[OCTOBEpHON pa3HHULBI B pe-
3yJabTarax JICUCHUS MEXAY HUMU HE BBISIBJICHO.

Pannune HCXOAbl ONIEPATUBHOIO JICYEHHS B PE3YJIbTATE aHKE-
TupoBaHus 1o mkaige MEPS B rpynmie cpaBHeHHs COCTaBUIIM, B
cpennem, 78,7+11,1 6anna, B rpynne uccinenoBanus — 84,4+8,7
OajutoB. Jlydrine UCXOAbl MOTyUYEHbI y OOJIBHBIX, JICUUBLINXCS
pa3paboTaHHBIM HAMHU CTePKHEBBIM ABD, r1e monoKuTebHbIC
pe3yabTarsl (OTIMYHBIE U Xopomne) coctaBuinu 86% (18 /21)
HaOmronenunit B cpaBaennu ¢ ORIF —77% (20/26). CpaBHutelnb-
HbIU aHanu3 kadecTBa sxu3HU (KOK) mamuenToB B xoze uccieno-
BaHMs ITOKa3aJI TAKXKE, 4YTO Cy6’beKTI/IBHaﬂ OILICHKa OII€paTuBHBIX
BMeEIIATENILCTB MPAKTUUECKH COBMAaeT ¢ pesynsraramu MEPS.
YKO no3Bonser obecneduts y OOJIbHBIX YIOBICTBOPHTEIbHBIN
yposeHb KK ysxe B Onmpkaliiem nocieonepanioHHOM IepHoe
U XOpOIIUil ypoBeHb OBITOBOM M COLIMAIbHON aJanTaluy K MO-
MEHTY AEMOHTa’Ka aIlrapara 110 CpaBHEHHIO C MCII0Ib30BaHUEM
ORIF na 10 — 15 6asos.

B utore, cymmMupys nokasareiau CTaTUCTUYECKOTO aHAIN3a,
OTMETHUM, YTO BbIABJICHA 3aBUCUMOCTDL PE3YJIbTATOB JICUCHUS
no MEPS ot npumensiBiierocst cnocoda Xupypruaeckoro Jie-
yeHus (p = 0,669) B KIMHUUYECKUX Ipynnax (FUIOTe3a o He-
3aBucuMoct 1aét x> =2,213; p=0,331) y nauueHTos ¢ auc-
TaJIJbHbIMHU BHECYCTaBHBIMU IEPECIOMaMU IUIEYEBOH KOCTH.
l'[pn OTOM CTAaTUCTUYCCKH YCTAHOBJICHO, YTO NPHUMEHCHUEC
crepxkHeBoro AB® B cpaBnenun ¢ ORIF na 20,7% ysenu-
YUBAaeT BEPOSTHOCTh OTIIMYHOrO pesynsrara (90 — 100 6an-
0B 1o MEPS) u Ha §8,8% cHuaeT BepOATHOCTh pe3yibrara
MeHbIe, yeM 75 6amnos mo MEPS.

Kaxk CJICAYET U3 ITOJYUCHHBIX PE3YJIbTATOB, HAJIMYNE KOHTPAK-
Typ, KOTOpOe Ipeodiagalio B rpyIie CpaBHEHUs, 0Ka3ajo BIMs-
HHe Ha ONVDKalIne NCXO/bl, OrPaHUYNB (DYHKIIMOHAIBHYIO aK-
TUBHOCTD ITIOCJIE TPaBMbl JUCTAJILHOTO OTACIA IIJICYEBOM KOCTH.
Cornacho knaccudukanuu Morrey B.F. [11] B 06enx kiuHuue-
CKHX TpYIIax BbIAENEH BHELIHUI TUI KOHTPAKTYp, KOTOPBIH
ObL1 00YCIIOBIICH BHECYCTABHBIMU MPUYMHAMH, CBS3aHHBIMH C
Karcysoi cycTasa, KoJulaTepajIbHOM CBA3KOH, MUOT€HHBIM KOM-
MOHEHTOM U TeTePOTONNYECKON OCCHpHKAIICH.

[Tpumenenune ORIF conpoBokaanocs NO3aHEH ABUraTEIbHOM
AKTUBHOCTBIO B JIOKTEBOM CYCTaBE, B CBA3U C TPAaBMAaTUYHOCTBIO
caMolf oniepalyy U HeyBEepeHHOCTH XUpypra B aIeKBaTHOM CTa-
OUJIBHOCTH BBITOJHEHHOTO OCTCOCHHTE3a (BEPOSITHOCTD JIeCTa-
ounuzauunn). [Ipeobnananu ciydan crubarebHONW KOHTPAKTY-
pot (54,3%), koTOpoOil crmocoOcTBOBaNa HE(HU3UOIOTHUHOCTh
yria uMMoOmnu3anuu cycrtasa. CuumTaeM, 4To Ul JaHHBIX
HOBPEKACHUN HEIOMYCTUM UYPE3MEpHBIN CPOK BHEIIHEH (HK-
caluu, a TOJbKO HeoOXoauMbli. [Ipu sTOM, OAHON M3 MPUYHH
PasBUTHSA KOHTPAKTYP SABJISCTCS TAKIXKE HEBBIIIOJIHCHUEC WU Ha-
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pYILLIEHHE MalMEeHTaMH PEKOMEHIyeMOro pe)xuMa Hociieonepa-
IMOHHOM peabunutanuu [4]. [TaccuBHOE 0xMIaHNE YITyUIlICHUS
d)yHKLIl/IOHaJ'[bHOFO ucxona, OTCyTCTBUE MOTHBAllMKM U1 Havdaj1a
)IBI/I)KeHI/Iﬁ B paHHUE CPOKHU ITO3BOJIMJIO HAM BBIABHUTH BJIWUAHHUC
JMaHHBIX (HaKTOPOB Ha 3a/IeP)KKy BOCCTAHOBICHMSI (YHKLIUH
JIOKTEBOI'O CYCTaBa.

Co3naBasi yCJIOBHs JJIsl PAHHEr0 BKJIIOUEHHUS TTOBPEXIEHHO-
o CycTaBa B aKTMBHBIN ABUTaTeNbHbIN pexuM nocie YKO, Mbl
CTapaJIUCh MCHXOJIOTHYECKH OPUEHTHPOBATh MALUEHTOB IPYII-
[IbI UCCJICAOBAHUS HAa MAKCUMAJIbHOC C UX CTOPOHBLI y4acTUC B
seqyeOHOM nponecce. JJaHHbINH MOAX0 COKPATHII BpeMsl MpeObl-
BaHUs NALMEHTa B CTALMOHAPE U CI0COOCTBOBAJI YMEHBIICHHIO
CPOKOB €r0 COLMAJIbHO-TPYAOBOH peadHIuTaluy B JOMAIIHUAX
YCIIOBHSX, UTO COIIACyeTCs ¢ JaHHBIMM JuTeparypsl [1,7,10].

Buenpenue pa3paOoTaHHBIX ASTaloOB peadMIUTALMK Y Ta-
[IMEHTOB TPYAOCIIOCOOHOTO BO3pacTa IO3BOJIHJIO IPHUCTYMHUThH
K podeCcCHOHABHON IEATCIBHOCTH, HE CBA3aHHON ¢ (u3m-
YECKUM TPYAOM, a YYallUMCs MPOJOJDKUTh y4E€0y B IEpUOJ
ummobmnzaru AB®. Tlpu stom obnery€HHas KOMIIOHOBKA
YCTPOMCTBA MPEAOCTABHIIA BO3MOXHOCTD IMAIHCHTAM 00CITYKHU-
BaTh cebs B ObITY O€3 OrpaHUUYCHUI B TeYSHHE MEPHOAA KOH-
COJIMJIALINY, YyBCTBOBATh ce0sl aJleKBaTHO B OKpYXKaloIeH 00-
CTaHOBKE, pelIaTb CBOU IOBCEAHEBHBIC 3a/1a4y, HE HYXasCh B
IIOCTOPOHHEM yXOJIe.

HWcxons u3 9T0r0, NpOoHIaKTHKA KOHTPAKTYP JIOKTEBOTO CY-
CTaBa JIOJDKHA OBITh OCHOBaHA Ha paHHEH peaOHMIMTALUH, KO-
Topasi TpeOyeT MPOJOJDKCHUS HCCICIOBAHUN, MOCBSIIEHHBIX
JalbHEHIIIeMY TEOPEeTHYECKOMY YCOBEPILICHCTBOBAHHUIO U ITPaK-
THUYECKOW peanu3anun Haubonee 3P(EKTHBHBIX MPOTOKOIOB
BOCCTQHOBHTEJILHOTO JICUCHUSL.

BroiBoabl.

1. MakcumanbHO PaHHUEC aKTUBHBIC U IMTACCUBHBIC NABUKCHUS
B JIOKTEBOM CYCTaBe, COYETAIOLINECS C MEIUKaMEHTO3HOW U
(usnoTepanueil, mpu UCIOIB30BAHUK Pa3pabOTAHHOIO BHEIII-
HEro yCcTpoIiicTBa Ha CTEP’KHEBOM OCHOBE MO3BOJIAIOT COKPATUTh
CPOKH BOCCTaHOBJICHHS [10CTONEPALMOHHBIX KOHTPAKTYp 1 00e-
CIIEUUTH MOJOKHUTenbHbIE (86%) aHaTOMO-(yHKIMOHAIBHbIC
VICXOJIBI B LICJIOM.

2. [TocneonepanoHHOE BeICHUE OOJIBHBIX SIBJISIETCSI MHOTO-
(axTOpHBIM, T/ peaduiInTaLus JI0JDKHA ObITh HalpaBiIeHa Ha
NpOGHIAKTHKY U 00paTHOE PAa3BUTHUE JBUTATEIILHBIX OIPaHUUe-
HMﬁ, a OLICHKA paHHUX PE3YJIbTAaTOB JICUCHHWS ITO3BOJIUT IIPOrHO-
3UPOBATh OTAAJIEHHBIN UCXOJl TPABMBI U CBOCBPEMEHHO KOPPEK-
THUPOBATh JIe4eOHO-PEaAOMITNTALHOHHBIC MEPOIIPHSTHSI.
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SUMMARY

EARLY REHABILITATION OF PATIENTS AFTER
SURGICAL INTERVENTIONS ON THE DISTAL
HUMERUS

Dubovik S., Bodnya A.
Odessa National Medical University, Ukraine

The aim of the study was to investigate effectiveness of early
rehabilitation after two types of osteosynthesis on the functional
results of surgical treatment of patients with extra-articular
fractures on the distal part of the humerus. In the period of 4
to 6 months after the operation (an average of 3.5 months), 47
patients in two clinical groups were examined. 26 patients (the
comparison group) underwent surgical treatment by the method
of bone fixation with plates and screws. 21 patients (the study
group) have been treated with transosseous osteosynthesis.
Postoperative management in the comparison group was of a
traditional nature. In the study group, methodological principles
of rehabilitation have been developed, such as early onset,
continuity and complex nature. The analysis of observations
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of patients with injuries of this localization showed that it is
possible to improve the results of treatment by functionally
oriented management of patients in the postoperative period.
Transosseous osteosynthesis in the study group allowed achieving
the predominance of positive treatment results (86% vs. 77%) and
becoming an effective means of preventing and eliminating elbow
joint contractures in the early postoperative period (125+12.1° vs.
97.7£9.7°).
Keywords: fracture, humerus, osteosynthesis, rehabilitation.

PE3IOME

PAHHSIS1 PEABUJINTALIUS BOJIBHBIX ITOCJIE OIIE-
PATUBHbBIX BMEIIATEJIBCTB HA JUCTAJIBHOM
OT/EJE IJIEYEBOM KOCTH

Jy6osux C.JL., bonus A.U.
Ooecckutl HaYUOHATbHBIL MEOUYUHCKULL YHUSepcumem, Ykpauna

Llenbio uccnenOBaHUS SBUIOCH OINpPEACICHUE BIMSHUS
paHHell peabmwiMTalUu MOCHIE IBYX BHUAOB OCTEOCHHTE3a Ha
(YHKLIMOHAIBHBIH pe3ysIbTaT ONEPATUBHOIO JICUCHHUS Y MalH-
CHTOB C BHECYCTABHBIMH IIE€PEIOMaMU AMCTAIBHOTO OTAENA
IJIEYEBOM KOCTH.

B cpoku ot 4 1o 6 Mecs1eB nocie onepauuu (B CpegHeM,
3,5 mec.) oOcnenoBanbl 47 OONBHBIX, KOTOPBIM IIPOBEICHO
XUPYpPrudeckoe JICYeHne METOAOM HAaKOCTHOro (n=26, rpymnmna
CpaBHEHHUs) M UYpecKocTHOro (n=21, rpynma HccieqoBaHMs)
ocreocuHTesa. [locieonepaoHHOe BeeHHE OOJBHBIX TPyI-
Mbl CPaBHEHUS WUMEJIO TPaJMIMOHHBIA Xapakrep. B rpymme
HCCIIC/IOBAHMUS UCIIOJIBb30BaHbl METOAMYCSCKHE MPUHLMUIBI pea-
6I/IHI/IT3.LU/IPI, TaKHWE€ KaK paHHEEC Ha4dalio, HEIPEPbIBHOCTb U KOM-
IUICKCHBIA XapakTep. AHain3 HaOMIONCHUN 3a MalCHTaAMU C
TMOBPEKACHUAMU ):[aHHOﬁ JIOKaJIM3aluy 1okKasali, 4To YJIy4IlIuThb
pe3yJbTaThl JICYCHHUsI BOBMOXKHO MyTéM (DYHKIHMOHAJIBHO OpH-
CHTUPOBAHHOI'0 BCACHHA IALIMEHTOB B I10CJICONEPALUOHHOM
HepHoIe.

UpecKoCTHBII OCTEOCHHTE3 B IpYyIINeE MCCIeNoBaHUs 00e-
Crieyms npeoOiIaiaHue MOJIOKUTEIBHBIX PE3YJIbTaTOB JICUCHHS
(86% mporuB 77%) m sBisercss dPQEKTUBHBIM CPEACTBOM
NpOoMUIAKTUKA U YCTPAHEHUsI KOHTPAKTYP JIOKTEBOIO CycTaBa
B paHHEM IoclieonepalMoHHoM nepuoze (125+12,1° nporus
97,7+9,7°).
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FACTORS INFLUENCING RESULTS OF SURGICAL TREATMENT
OF METATARSALGIA AND THEIR PROGNOSTIC VALUE

"Turchin O., 'Liabakh A., 20Omelchenko T., 'Poliachenko I.

IState Institution “The Institute of Traumatology and Orthopedics by National Academy of Medical Sciences of Ukraine”, Kyiv;
’Bogomolets National Medical University, Kyiv, Ukraine

Metatarsalgia (M) is a painful condition in the forefoot, located
under heads of metatarsals, depended on their specific structure [1].
Considered is that the reasons for the pain syndrome are the long-
term cyclic overload of a plantar plate of the lesser toes with the
development of degenerative changes therein [2]. 10% of the popu-
lation complains of metatarsalgia at least once in a life. It occurs
more frequently to women of middle and senior age [3].

Excessive body mass, durable physical and static loading
combined with structural abnormalities of the forefoot are sup-
posed to be the factors precipitating or complicating the matter
[1,4]. However, it is difficult to identify the precise factors influ-
encing to the disease progression.

The scholars conditionally distinguish into primary, biome-
chanically conditioned, and secondary, iatrogenic [5,6] metatar-
sal. The biomechanically conditioned metatarsalgia appears in
up to 90% of the cases. Based on a forefoot structural abnor-
malities combined with overloading and excessive body mass,
it provokes clinical symptomatic. latrogenic metatarsalgia is as-
sociated with hallux valgus surgery [1,7].

Surgical treatment of metatarsalgia stipulates remediation of
mechanical discrepancy by corrective osteotomy of metatarsal
bones to normalize the loading [8-10]. There is a range of surgi-
cal techniques for this purpose, to shorten the respective meta-
tarsal bone (distal and proximal osteotomies, metatarsophalan-
geal joint resection arthroplasty, etc.) [11-13].

The remote results of metatarsalgia surgical treatment are un-
predictable. The main complications thereof are recurrent meta-
tarsalgia and its migration, toe’s instability or extensive contrac-
ture, forefoot rigidity [14,15]. According to the literature, the
last two mentioned occur in 12 — 30% of cases [9,15,16].

Given the incidence of the metatarsal bone corrective oste-
otomies, a component of hallux valgus surgery, it is essential to
assess predictive value influencing the remote results of metatar-
salgia surgery and to develop systems of prognostication.

Objective - to determine the prognostic value of factors that
affect the long-term result of surgical treatment of metatarsalgia,
to develop a system for predicting the results of surgical treat-
ment of metatarsalgia.

Material and methods. This was a retrospective study, based
on the review of medical cards of 172 patients with metatarsalgia
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who underwent surgical treatment in our Institution from 2000-
2019. The review of the medical cards was carried out according
to the local Bioethics Committee. The average age of patients
was 50,71+1,12 years old (20 - 74); there were 14 men and 158
women. The average BMI was 26,71+3,55 (18,47 — 34,93). The
average observation period was 29,6+21,7 (6 - 81) months.

Inclusion criteria: metatarsalgia under 2-4 metatarsal heads;
informed consent; the participant’s age over 18; no acute dis-
eases; no traumas or previous surgery of foot in anamnesis; the
absence of obliterating angiopathies of lower limbs and diabetes
mellitus, no system diseases of a musculoskeletal system.

Exclusion criterion: metatarsalgia under the first metatarsal head.

Disregard criteria: surgical complications, rehabilitation rou-
tine violations, loss of control on separate stages of the research.

The diagnosis of metatarsalgia includes a combination of
signs: pain under the head of the respective metatarsals, associ-
ated with the loading; plantar callosities located in the projection
of the metatarsals; hammer 2-4 toes. Prerequisites for this were
overload, weight gain, and the use of inappropriate shoes.

Radiological evaluation included weight-bearing antero-pos-
terior radiographs in standing position on both feet with knee ex-
tended and avoiding internal or external rotation of the leg. Feet
also were pointed in neutral position parallel to the sagittal plane.
The X-ray beam was inclined in anterior-posterior direction on 15’
and centered on the point between 1% tarso-metatarsal articulations.
Violation of the M-parabola was determined by x-ray. The relative
length of the first metatarsal bone was assessed. A relatively short
first metatarsal bone was designated as an index minus.

The sonography assessments were carried out using system
HD-11 XE (USA) with a 5 to 12 MHz linear transducer. The
main sonographic signs were: unevenly reduced echogenicity in
a plantar plate of a capsule of metatarsophalangeal joint with the
distortion of its fibrous structure; the appearance of hyperecho-
genic inclusions of different intensity and sizes; plantar plate
thickening. Progressing degenerative changes of a plantar plate
led to its partial or complete damage. Oedema of soft tissues and
synovitis of the metatarsophalangeal joint, fibrotic changes in
transcapsular adipose tissue were observed.

Two study groups were formed to evaluate the treatment re-
sults of patients with metatarsalgia. The main group consisted
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of 107 patients who underwent Weil-osteotomy, metatarsals
proximal osteotomy. In patients with dislocated metatarsopha-
langeal joint and hammer 2-4 toes, Weil-osteotomy combined
with lengthening of the tendo m. extensor digitorum longus, re-
section of the distal end of proximal phalanx or arthrodesis of
the proximal interphalangeal joint. The control group consisted
of 65 patients who underwent another surgical treatment, which
is used for metatarsalgia treatment (metatarsophalangeal resec-
tion arthroplasty, surgery of capsular-ligamentous and tendon
apparatus of metatarsophalangeal joints, as well as the surgical
therapy intended to remove only hammer 2-4 toes deformities).

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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During analyzation of the results of treatment of patients
with metatarsalgia, factors were identified that influenced
the final result of treatment. Among them: age, sex, BMI,
index minus, hammer 2-4 toes. The prognostic assessment
influence of separate factors were judged by comparing the
frequency of positive treatment results, assessment of the ra-
tio of chances for separate factors and defining prognostic
indexes to evaluate them in a model.

At the first stage, the frequency of positive results was com-
pared in the study groups as a whole and in the presence of indi-
vidual characteristics (Table 1).

Table 1. Comparative assessment of the frequency of positive results in the both study groups of metatarsalgia patients

Positive results frequency
Factors Groups Core group Control group P (core-control)
N (%=xm) N (%2m)

57/58 26/35 3 .

N under 40 (98,3+1,7%) (74,3+7,4%) p=0,0001

ge

42/49 15/30 B .

> 40 (85,7+5,0%) (50,049,1%) p=0,001

8/9 5/6 B
o Men (88,9+10,5%) (83,3+15,2%) p=0,756
ex

91/98 36/59 B .

Women (92,942,6%) (61,0£6,3%) p=0,0001
50/53 19/30 B .

BMI nder 23 (94,3+3,2%) (63,3+8,8%) p=0,0001
49/54 22/35 B .

>25 (90,7i3,9%) (62,9i8,2%) p—0,00l
67/73 25/42 B .

. Yes (91,843,2%) (59,5+7,6%) p=0,0010

Index minus S =

—| *

e (94,1+4,0%) (69,6+9,6%) p=0,013
39/46 18/37 B .

Yes (84,845,3%) (48,6+8,2%) p=0,0001

Hammer 2-4 toes e L

—| *

No (98,4+1,6%) (82,1£7,2%) p=0,005
99/107 41/65 B .

Total - (92,5+2,5%) (63,1%6,0%) p=0,0001

note:

- statistically significant difference between the compared groups according

to the factors being studied (p<0.05, assessed by chi-square criterion)

Table 2. Compared frequency of positive results in the core group of metatarsalgia patients by separate factors
(assessment of the impact of separate factors on the frequency of positive results in the core group)

Positive results . o
Factors Groups N frequency n (%) Odds ratio OR (95%DI) P

under 40 58 57 (98,3%)

Age 9,50 (1,1-80,2) 0,014*
> 40 49 42 (85,7%)

Sex Men 9 8 (88,9%) 0,62 (0,1-5,6) 0,665
Women 98 91 (92,9%)
under 25 53 50 (94,3%)

BMI 1,70 (0,4-7,5) 0,479
>25 54 49 (90,7%)
. Yes 73 67 (91,8%)

Index minus 0,70 (0,1-3,7) 0,669
No 34 32 (94,1%)
Yes 46 39 (84,8%)

Hammer 2-4 toes 0,09 (0,0-0,8) 0,008*
No 61 60 (98.4%)

note: * - a statistically significant difference according to the studied factor (p<0.05, assessed by chi-square criterion)
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On the next stage, the frequency of positive results was com-
pared as a whole in the core group by separate factors to assess
their importance (influence) on the treatment results (Table 2).

Results and discussion. A particular set of factors in each
patient stipulates the necessity of integral prognostic evaluation
of probable positive outcomes. The presence of individual fac-
tors has a multidirectional effect, therefore, the task of this study
was to develop a model for the dependence of the end results of
treatment on a set of clinical factors.

On the first stage, the informational value of the factors as-
sociated with the probability of positive results was assessed.
Bayesian probability analysis has been accepted as the method-
ological ground of the study [17].

Informational value indexes (IVI) were calculated using the
following formula:

P(%) % P(%) B P(%) where:

X
@

J(x) — an informational value of an individual subgroup for the
X factor. For each feature, total amount of informational value
indexes for separate sub-groups of the feature was calculated
IVI= £ J(x);

P(xj/A1) - a probability of positive results for an individual
group (j) of features (X) in patient population having specific
characteristics (A1);

P(xj/A2) - a probability of positive results for an individual
group (j) of features (X) in patient population without specific
characteristics (A2).

The calculation of prognostic indexes (PI) based on sequential
Wald analysis. The calculations were carried out according to
the formula: (ﬁ)

P
PL(xj) = 10lg ‘;1
P(32)

The basis for using this forecasting model is to calculate the
sum of prognostic indexes (PI) for individual parameters and
to compare the integral prognostic indexes (PI) with threshold
values and their qualitative interpretation.

X PI=PI1 + PI2 + ...PIn.

For each patient, the presence of a specific feature and its as-
sociation with a group evaluates. Characteristic of each separate
factor may increase or decrease the probability of positive treat-
ment results achieving and will have an impact to the integral

J(x) = 10lg

value of prognostic index and definition of the groups with a
low, middle, and high probability of positive results.

The maximum positive prognostic index score is +16, the mini-
mum is — 10. The patients with total of prognostic indexes from -10
to -2 have a very low probability of positive results. The score from
-2 to +6 indicates an average expectation for positive results. The
total grade of prognostic indexes (X PI) from + 6 to + 16 indicates
the high prognostic index of successful treatment result.

Prognostic factors and their prognostic indexes presented in
Table 3.

An example of the implementation of the developed forecast-
ing model: the patient H. with metatarsalgia under the head of
second metatarsals, age under 40 years old (PI=6.6), female
(P1=0.2), BMI under 25 (PI=1.3), no Index minus (PI=1.1) and
hammer 2-4 toes (PI=6.9). The total grade of the prognostic in-
dexes equals X PI=16.1, evidencing the high probability of posi-
tive surgery results.

In our study, among the highlighted factors that influenced to
the final result of treatment, the statistically essential impact of
the age, BMI > 25, index minus, 2-4 hammer toes on the prev-
alence of positive results frequency were defined. There is no
statistically significant effect on the prevalence of the frequency
of positive results of treatment for male factor (P > 0.05). How-
ever, a general trend towards a high frequency of positive results
can be traced. The lack of difference could depend on a small
number of observations (male patients). Thereby, almost all in-
dicated factors have a reasonable impact on the frequency of
positive results and their excess in the core group.

The analysis has demonstrated that the frequency of success-
ful results in patients with metatarsalgia is significantly higher
(p <0.05) in the core group (92.5%) compared to the control
one (63.1%). Only the difference in age factor and hammer
2-4 toes appeared relevant. The frequency of positive results
of patients under 40 years old is significantly higher (98.3%)
compared to the same in the group of those over 40 years old
(85.7%); the probability of successful results in patients un-
der 40 years old is 9.50 times higher than after the age of 40.
The absence of hammer 2-4 toes in patients with M increases
the chance of positive result (98. 4%) in 0.09 times higher
compared to the cases of its presence.

The factors as sex, BMI, and index minus demonstrated no
effect on result.

The research on determining the impact and the prognostic
assessment influence of separate factors on the surgical treat-

Table 3. Prognostic factors and prognostic indexes to predict the results of surgical treatment of metatarsalgia

Factors Groups Prognostic indexes (PI) Informational value index (IVI)

1. Age under 40 6.6 2.20
> 40 -3.1

2. Sex Male -1.9 0.05
Female 0.2

3. BMI under 25 1.3 0.15
>25 -1.0

4. Index minus Yes -0.4 0.06
No 1.1

5. Hammer 2-4 toes Yes -3.5 2.48
No 6.9
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ment results of metatarsalgia under the heads of 2-4 metatarsals
and elaboration of the prognostic system is original. It is worth
to mention that there are very few data thereon in modern litera-
ture, represented by definitions of separate factors able to affect
to the surgical treatment results of M. In the study of Pérez-
Prieto D. et al. it has been established that increased BMI has no
reasonable effect on functional results of metatarsalgia surgery
[4]. Bevernage B.D. and Leemrijse T. have discovered essen-
tial interdependence between pre-surgical instability of the first
metatarsophalangeal joint and the risk of metatarsalgia migra-
tion in the remote post-surgical period [8].

On the contrary, Biz C. et al. have established that factors as
age, sex, BMI, smoking, and Maestro criteria in the pre-surgical
period do not affect on long-term results of metatarsalgia sur-
gery [15].

The prognostic system provides for the possibility of obtain-
ing high, medium and low probability of a positive result of
surgical treatment. If the risk of poor results is high, and the
chosen method of treatment is assumed to appear inefficient, the
physician and patient should consider alternative therapy. A pa-
tient must be informed on probable negative consequences and
chances to obtain the desired result.

Conclusion.

1. Long-term result of surgical treatment of metatarsalgia un-
der the heads of 2-4 metatarsals depends mostly on the factors of
age (PI — 6.6) and factor of hammer 2-4 toes (PI - 1.1).

2. A high prognostic assessment of all treatment results should
be expected with an overall assessment of prognostic factors
from +6 to +16. The total assessment of prognostic factors from
-2 to +6 determines the average probability of positive treatment
results. The total amount of prognostic factors from -10 to -2
determines the low probability of achieving positive treatment
results.

Ethical aspect. All procedures of the study, stipulating the
involvement of the patient met standards of the institutional and/
or national research committee and Helsinki declaration of 1964
as amended, or similar ethical standards. The article is recom-
mended for publication by the Committee on biotic expertise by
the State Institution “The Institute of Traumatology and Ortho-
pedics by National Academy of Medical Sciences of Ukraine”,
Minutes Ne 5 0f 27.02.2020.
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SUMMARY

FACTORS INFLUENCING RESULTS OF SURGICAL
TREATMENT OF METATARSALGIA AND THEIR
PROGNOSTIC VALUE

'Turchin O., 'Liabakh A., 20melchenko T., 'Poliachenko I.

IState Institution “The Institute of Traumatology and Ortho-
pedics by National Academy of Medical Sciences of Ukraine”,
Kyiv; ?Bogomolets National Medical University, Kyiv, Ukraine

Objective - to determine the prognostic value of factors that
affect the long-term result of surgical treatment of metatarsalgia,
to develop a system for predicting the results of surgical treat-
ment of metatarsalgia.

A prospective trial of long-term results of surgical treatment
of 172 patients with metatarsalgia was conducted from 2000 to
2019.
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Two study groups were formed: the core study group compris-
ing of 107 patients who underwent Weil-osteotomy, metatarsals
proximal osteotomy. The control group consisted of 65 patients
who underwent another surgical treatment (metatarsophalan-
geal resection arthroplasty, surgery of capsular-ligamentous and
tendon apparatus of metatarsophalangeal joints, as well as the
surgical therapy intended to remove only hammer 2-4 toes de-
formities). Clinical, instrumental and statistical (correlation-re-
gression analysis) research methods were used. The factors that
influenced the end result of treatment were identified.

The statistically significant influence of age, sex, BMI < 25,
“index minus” and hammer 2-4 toes on the prevalence of posi-
tive treatment results were determined. The estimation of the
informative nature of the presented factors for the probability
of achieving positive results of treatment, the calculation of the
prognostic coefficients and their sum were determined. The sys-
tem for predicting treatment results of metatarsalgia involves the
possibility of obtaining a high, medium and low probability of a
positive result when applying surgical treatment.

The long-term result of surgical treatment of metatarsalgia under
the heads of 2 — 4 metatarsals depends on age and factor “hammer
2-4 toes”. A high prognostic evaluation of a successful treatment
outcome should be expected with a total prognosis of + 6 to +16; a
total estimate of prognostic coefficients from + 6 to +16 determines
the average probability of positive treatment results; the sum of the
prognostic coefficients from — 10 to — 2 determines the low prob-
ability of achieving positive treatment results.

Keywords: metatarsalgia, foot prognostic value, prediction
system.

PE3IOME

DBAKTOPBI, BJIUAIOIUE HA PE3YJIBTATBI XUPYP-
I'MYECKOI'O JIEYEHUSI METATAP3AJITUU, U HUX
MNPOTHOCTHYECKOE 3HAYEHUE

Typuun E.A., Ula6ax A.IL., ’Omenbuyenxo T.H.,
Moasuenxo FO.B.

Tocyoapcmeennoe yupescoenue «HMucmumym mpaemamono-
euu u opmoneouu Hayuonanvnoii akademuy MeOUyuHcKUx Hayx
Vrpaunwr», Kues, *HayuonanbHbiti MeOuyuHCKull ynueepcumem
um. A.A. Boeomonvya, Kues, Ykpauna

Lenp nccnenoBaHus — ONPEAETIUTh IPOTHOCTUYECKOE 3HAYE-
HHUe (aKTOPOB, BIMSIOUIMX HAa OTIAJCHHBIA PE3yJbTaT XUpyp-
T'MYECKOT0 JICUEHHS MeTaTap3ajruy, pa3paboTka CUCTEMBI IIpo-
THO3UPOBaHUs PE3YIILTATOB €€ XUPYPIrUICCKOTO JICUCHUS.

[IpoBeneH peTpoOCHEKTUBHBIN aHAIU3 OTHAJICHHBIX PE3Yilb-
TaTOB XUPYPrUYECKOro JieueHUs 172 manueHToB ¢ MeTaTap3ai-
rHei 1moj rojoBkaMu 2-4 TUIOCHEBBIX KocTei 3a nepuon 2000-
2019 rr. ChopmupoBaHbI BE TPYIIIBI HCCIACTOBAHKS: OCHOBHAS
rpymmna Bkitodaia 107 nanueHToB, KOTOpbIM BeimonHuIn Weil-
OCTEOTOMUIO, IPOKCHUMAJIbHYIO OCTEOTOMUIO IUIFOCHEBOM KOCTH.
KoHTponbHyto rpymnity cocTaBuiIu 65 NallUueHTOB, KOTOPBIM BbI-
MOJTHEHBI JPYTUe XUPYPrUuYeCKUe BMEIATEIbCTBA (PE3EeKIIMOH-
Hasl apTPOIUIACTHKA IUTIOCHE-(haJIaHTOBOTO CyCcTaBa, Olepaluy
Ha KariCyJIbHO-CBA30YHOM allnapare; BMELIaTEJIbCTBa, HalpaB-
JICHHBIC Ha KOPPEKIHIO TOIBKO MOJIOTKOOOpa3HO# nedopmannu
nanbla). Mcrone3oBanu KIMHUKO-UHCTPYMEHTAIbHBIN 1 CTaTH-

© GMN

CTUYECKUN (KOPPEISILIMOHHO-PErPECCUOHHBIN aHaAIN3) METOMbI
uccrea0BaHus. BoiaeneHbl (HakTopsl, BIUSAONINE HA KOHCYHBIH
pe3yIbTaT JeUEHUsL.

YCTaHOBJIEHO CTaTUCTHYECKH 3HAYMMOE BJIMSHHE BO3pacTa,
10J1a, HHJEKCa MacChl Teja, HaJIM4YMs KOPOTKOH MEepBO IUTIoC-
HEBOI KOCTH, MOJIOTKOOOpa3Hoi nedopmartin 2-4 maibIileB Ha Ja-
CTOTY IOJIOKUTEIIBHBIX PE3YJIbTATOB JiedeHus. OnpeiesieHa OLeHKa
MH(OPMATUBHOCTH MPEJICTABICHHBIX (HaKTOPOB ISl BEPOSITHOCTH
JIOCTIDKEHHS TOJOKUTENIBHBIX PE3Y/bTaToB JICUCHUs], MPOBEICH
pacyer MPOrHOCTUYECKUX KOA(MPUIMEHTOB M X CyMMapHBIX IO~
kazareneid. CucremMa MPOrHO3UPOBAHUSI PE3YIIBTATOB JICUCHHUS Me-
Tarap3ajruu MpeIycMaTprBacT BOSMOXKHOCTD IIOIy4YEHHs BbBICO-
KOM, CpeiHel 1 HU3KOH BEPOSITHOCTH MOJIOKUTEIILHOTO pe3yJibTaTa
IPY UCTIOIB30BAHUN XUPYPIrUYECKOTO JICUCHNSL.
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MEJUKAMEHTO3HAS KOPPEKIIUA CTPYKTYPHO-®YHKIIMOHAJIBHOI'O
COCTOSITHUSI KOCTHOM TKAHHU Y IMAITMEHTOB C ®UBPO3HOM TUCIIIIASUENA

I'yk FO.M., 3uma A.M., Kunuas-Iloaumyk T.A., YeBepaa A.U., Ckypartos A.1O.

'Y «"ncmumym mpasmamonozauu u opmoneouu AMH Vkpaunvry, Kues, Yxpauna

®dubposnas mucmiazus (DJ]) - cuctemHoe 3aboneBaHue CKe-
JeTta, KOTOPOE MPOSBISIETCS HCKAXEHHBIM (OPMHPOBAHHEM
KOCTHOW TKaHW W MATOJIOTMYECKUX 04aroB (GpuOPO3HOH TKaHH
B OJJHOH MJIM HECKOJIBKUX KOCTSIX, UX MEXaHHYECKOH HEIOJHO-
LIEHHOCTBIO, Pa3BUTHEM OCEBBIX JIe(OpMaIHil JUTMHHBIX KOCTEH
1 TIaTOJIOTHYECKUMH TIepeIoMaMH, YTO IPHUBOANT K paHHEH WH-
BaJIM/IM3ALIMU U COLIMANILHOM Jie3aianTaluy nanuenTos [ 1-5].

Msuoroo6pasne 1 HoIMMOP(GHU3M KIMHUUECKHUX MPOSBICHUIT
3a00JIeBaHNs, BOSHUKHOBEHHE OCTEONOPOTHUECKUX N3MEHEHUH
B KOCTHOH TKaHH, OTCYTCTBHE aIeKBATHBIX U d((PEKTHBHBIX CO-
BPEMEHHBIX METOJOB JHUArHOCTHKH, MEIUKAMEHTO3HOH aHTH-
OCTEONIOPOTHIECKOH Tepaluy ¥ XUPYPrudecKoro JICUSHUs IIPH-
BOJMT K KaTaCTPO(QHUIECKUM MOCIEICTBUSIM B BUE HAPyIICHHS
WU TIOTepH (PYHKIUU XOIBOBI 1 o1ops! [ 1-5].

Hay4Hble HCTOYHWKH, IOCBSIICHHBIE HCCISJOBAaHUIO pa3-
TYHEIX (GopM (HOPO3HON IWCIUIA3UM, NEPeHACHINICHB! HH-
(dopmareil 0 ee ITHONMATOTCHETUUSCKUX aCHeKTaX, KINHUKO-
OpTONEMYECKNX MPOSIBICHUSIX M XUPYPIHYECKUX METOIHKAX
KOppeKIrH JedopManuii ¥ maToIornieckux nepesioMoB JTHH-
HBIX KocTei. OpHaKo BOIPOCY MEIMKaMEHTO3HOH Teparuu
OCTEONIOPOTHIECKUX N3MEHEHHH y 9TOIl KaTeropun OOJBHBIX H
0 NIPUMEHEHUH TIperapaToB U3 rpymIsl GucdocoHaToB yuele-
HO HEJOCTaTOYHOE BHUMaHHE, a CyILECTBYIOIUE JaHHbIC JHC-
KyTaOeIbHBI.

3a mocnenHee BpeMs MOSBUIOCh HE3HAUUTEIbHOE KOJIUYe-
CTBO IyOJMKalUi, CBHAETEILCTBYIOMHNE 00 3(h(PEeKTHBHOCTH
MEIMKaMEHTO3HO! Tepanuy MalUeHTOB JETCKOro Bo3pacTa C
pa3nYHBIME (opMamu GprOPO3HOI TUCIUIA3HU C IPUMEHEHHEM
MIperapaToB TPYIIIbI aHTHPE30pOSHTOB, B YACTHOCTH Ipernapa-
toB namuapoHoBoi kucnoTel (IT1K). ABropamu [6-10] ycra-
HOBJICHO, 4TO y nanuenTtoB ¢ ®J] nociie Tepanuu yKa3zaHHBIMH
npernaparamMy yIydIlaeTcsl CTPYyKTYPHO-(QYHKIIHOHAIBHOE CO-
CTOSIHME KOCTHOM TKaHM, HapallluBaeTCs KOCTHAsl Macca, YMEHb-
LIAIOTCS SIBJICHUS. CUCTEMHOI'O OCTE0IN0p03a U YHUCIIO NATOJIOTH-
YECKHX NEPEIOMOB KOCTEH.

Cornacuo uccnenosannsm H. Plotkin et al [6], koTopsle mipu-
MEHWIH B JICYCHUH 16 MAIIeHTOB JETCKOro BO3pacTa C MOJIHU-
ocanpHON (popmoii DJ] mpenaparbl MaMHIPOHOBONH KHCIIOTHI,
HaOJTIoaeTcsl yMeHbIIeHne OO0JIEBOTO CHHIPOMA, YITy4IIeHHUE
MeTaboaM3Ma KOCTHOHM TKaHH, Ha YTO YKa3bIBalO CHIDKCHUE
YPOBHSI Mapkepa OCTeOpe30pOIMy M YIydIlIeHHe CTPYKTYPHO-
IO COCTOSIHUSI KOCTHOH TKaHW - IOBBIIICHHE Z-KPUTEPHS IO
PEHTTeH-ICHCUTOMETPUYECKUM JaHHbIM. Zacharin M. et al [7],
HCIIOJIBb30BaBINNE Mpernaparsl naMuapoHoBoi kuciots! (I1I1K)
y 5 DalMeHTOB JI€TCKOro Bo3pacTa U 4 B3POCIBIX C OJIUOCANb-
HOH (hopMmoii 3aboneBannst u curapomoM Onbpaiita OTMETHIH
3HAYHUTEIBHOE CHIDKEHHE OOJICBOTO CHHJIPOMA, YITydIICHHUE
TIO/IBIDKHOCTH TTAIIMEHTOB, CHIDKEHHE YPOBHS MapKepa pemo-
JIeTUPOBAHMsI KOCTHOM TKAaHM — OCTEOKAJIBIMHA, W YIIy4Ille-
HHE JICHCUTOMETPUYECKHX IOKa3arelel cTpyKTypsl Koctu. Ha
yYMeHbIIEHHE 00N B KOCTSIX, YITyUIIeHHe PEHTICHOIOT NISCKIX
JTAHHBIX (YMCHBIICHNE MAaTOJOTHYECKNX OYaroB, YIydIICHHE
CTPYKTYpBI KOCTeil), HOpMaJIN3alnio YPOBHS TMAPOKCUIIPOIIU-
Ha M IIesovHOl Qocdaraspl ykaspBaroT uccienoBanus R.D.
Chapurlat et al [8], kotopsie npumensumu [1IIK y 20 manuentos
c @/.
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Ha ceropnsiraumii 1eHb BechMa CKyIHO IpeACTaBIeHa nH}op-
Manusi Mo Ga3UCHBIM OCHOBaM aHTHOCTEONOPOTHYECKOU Tepa-
ruu 1ipu DJI, OTCYTCTBYIOT IOKa3aHMs, IPOTHBONOKA3aHUS H
0COOCHHOCTH MPUMEHEHUSI PA3INIHBIX NIPENapaToB, B TOM YHC-
Jie U3 IPYNIEl aHTHPE30pOSHTOB, HE PACCYMTAHBI 03Bl U CXe-
MBI JIEYEHHSI C yIeTOM 0COOCHHOCTEH H3MEHEHHI MeTaboIn3Ma
KOCTHOW TKaHH, (hOpMBI 3a00JeBaHMS M BO3pacTa IaIHeHTa.
He ycranoBneHsl kputepun >(p(GEKTHBHOCTH MEIUKAMEHTO3-
Ho#t Teparmy )] KaK KIMHAYECKOTO, TaK M MapakIHHHYECKOTO
rutana. HeBbISICHEHHOH 0CTaeTCsl ONTHMAIBHAS TPOIOJKUTEIb-
HOCTb ¥ TIEPUOANIHOCTD KyPCOB JICUSHHUS, TIPOJIOIKUTEIBHOCTD
a¢dexTa IedeHust ociie ero 3aBepIIeHHsI.

M3BecTHO, YTO TOKAa3aHMSAMH K IPHUMEHEHHUIO IPErnapaTroB
MIaMUIPOHOBOH KHCIIOTHI M3 TPYIIIBI OUC(HOCHOHATOB SBISIOT-
csi 3a00JI€BaHMsI C TOBBIIICHHON OCTEOKIACTUYECKON pe30pd-
nueit (6onesnp [lemxera, nedopmupyromas octeomucTpodust
Iemxera, nedpopmupyrommii octut [lepkera, HacIeCTBEHHAS
MPOTpecCUpyromias 0CTCOMUCTPO(HUs; TUIICPKATBIIHEMUsT 00y-
CJIOBJICHA 3JI0KQYECTBEHHBIMHU OMyXoisiMu). Llenpio mpumene-
HUSI 9TUX TIPETIapartoB SIBISIETCs CHI)KEHNE KOCTHON pe30ponuu
NIpY TOBBIIICHHON OCTeoKJIacTHYeckoil aktuBHOcTH. Coriac-
HO pe3ynbTaTaM MHOXKECTBA HCCIIEJOBAHHUH, THCTOJIOTHIECKUE
u Onoxumuueckue nposieieHuss O u 3abonesanus [lemxera
HUMEIOT CXOJHbIe TPOSIBICHHUS M XapaKTepPHU3YIOTCs ITOBBIIICH-
HOH pe3opOIyell 0CTeoKIIacToB, YeM H 000CHOBAHO MOKa3aHUE
K JICUCHHIO TIpenaparaMu rpymmnbl 6uchocoHaToB OOITBHBIX
MoIHOCAILHON (opMoit pudposHoit aucriasun. [lokazanuem
JUISL IPUMEHEHHS TIperapaToB rpynnsl Oucdocdonaros y manu-
eHToB ¢ O/ MOXHO CUNTATh HATMYHE N3MEHEHUH CTPYKTYPHOTO
COCTOSIHHSI KOCTHOI TKaHU M ee MeTaboM3Ma U MOBBIIICHHON
OCTEOKJIACTHYECKOH Pe30pOIMH y HEKOTOPHIX MallMeHTOB NpH
®J]. OnHako, HECMOTPSI Ha YCIIEXH MHUPOBOTO COOOIIECTBA B Jie-
yeHnHu 0onbHBIX DJ] OucochonaTramu, MeeTcs psii HepELIeH-
HBIX BOIIPOCOB, KAacAIOMIMXCS 3TOH Tepanuy.

CorracHO HamieMy MHEHHUIO, IPHMEHEHHE aHTHOCTEONopo-
THYECKHX MpernapaTroB NpH moirocanbHoit Gopme DI yimyu-
IIaeT CTPYKTYPHO-(QYHKIIMOHAIIBHOE COCTOSTHHE ¥ METaboIn3M
xoctHOM TKaHU (COCKT) myrem yBeandeHHs KOCTHOH Macchl,
YTOJIIEHHS] KOPTUKAIBHOTO CJI0SI KOCTEH, yMEHBIIICHH s KOJIn4e-
CTBA IATOJIOTHYECKNX IEPEIOMOB, MPERYNPEXKICHHS BO3HHK-
HOBEHUs JeopMaIiii JUTHHHBIX KOCTEH BEPXHUX W HIDKHHX
KOHEYHOCTEH, YTO B UTOTE, NPUBOAUT K BOCCTAHOBJIICHHIO YIIH
YIIyUIIeHUIO (DYHKIUH XOIbOBI U ONOPHI, a TAKXKE YITyUIICHHUIO
KauecTBa JKM3HU HarueHToB. OHaKo, B MHCTPYKIIMHU K MpHMe-
Henuto [1I1K nerckuil Bo3pacT sIBIISIETCS POTUBOIIOKA3aHUEM,
a O] He 3HaUMTCS B cHucKe 3a00J1€BaHUM, P KOTOPBIX HPH-
MEHSIIOTCs 9TH TIpernaparsl. HecMoTpst Ha 9T0, M3BECTHO, YTO BO
mHorux crpanax mupa (CLIA, Kanana, ®pannus, Urtamus, Be-
JMKOOPHUTAHUS) NPOBEJICHBI HAyYHBIE HCCIIEOBAHUS, KOTOPHIC
JoKa3aau dQPEeKTHBHOCT UX NMPUMEHEHUs y AeTed ¢ MOJINo-
canmbHON (opmoit @/I. M3BecTHO Takke, YTO BpadH-OPTOINE/IBI
MHOTHX CTpaH B CBOEH NMPAKTHKE IMPUMEHSIOT JaHHYIO IPYIITY
npernaparoB Bomnpekn uHcTpykuuu (off-label), momywas pas-
pelIeHre OT poAuTeNel neTeld, KOTOPBIM MPOBOJUTCS JaHHAsS
MeJIMKaMeHTO3Hasi Tepanus. B MHUpOBOH NpakTHKE W3BECTHEI
CIEeLHANIUCThI, KoTopble ycnemHo npuMenstor IIIK npu stoit
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HO30JIOTHH Y JieTell yke Oojiee monyropa aecstuierui [6,8,10].
Hcxons U3 TOro, 4TO BEAYLIMMH MHPOBBIMHU (hapMalieBTHYe-
CKUMH KOMIIAHUSMH MacCIITaOHBIX HCCICIOBAHHUMN, KacaTeIbHO
npumenenus IIIIK y Gonpubix @) nereit He NPOBOAMIOCH,
COOTBETCTBYIOIIMX KOPPEKIMH OTHOCHUTEJIIBHO MOKA3aHUHA MU
NPOTHBOIIOKA3aHUI K MX MPUMEHEHHIO He pazpaborano. J{is
IPUMEHEHHS [IPUIIEPaTOB HEOOXOAUMO MOITYUYEHHE COITIacHsl OT
JIETCKOTO OPTOIIe/la, POAUTEIICH 1 HaJTu4YHe [TOJI0KUTEIBHOTO 3a-
KJTIOUSHHUS] KOMHUTETA 110 OMOATUKE MEAUIIMHCKOTO YUPEKICHUSL.
B Vkpaune IITK npu neuennu noiaunocanbHoit Gpopmer O] y
[ALMEHTOB PA3HBIX BO3PACTHBIX I'PYIII, B TOM YHUCIE JETCKOrO
BO3pacTa, He IPUMEHSIIN, HECMOTPS Ha HaJlMuUe COOTBETCTBY-
IOIUX HM3MEHEHWH MeTaboyinM3Ma KOCTHOH TKaHH, MapKepoB
KOCTHOTO 0OMEHa M YeTKHX TOKa3aHUH K UX PUMEHEHHIO.

Hamu nonyueno paspemenue Ha npumenenue I1I1K u3 rpyn-
nbl oucdocdonaros Il mokonenust («mmamMudocy, «mamupeny,
«MaMHUpeIH») OT KOMHCCHUM I10 BOIPOCAM KOOpAMHALUU U
HOPMAaTHBHO-IIPAaBOBOTO 00ECIEUeHUS] KIMHUYECKUX MHCIIbITa-
uuit ipu Ipesnanyme HAMH Vipaunst. - Ne 1k-KB/2018 Bin
28.09.2018.

Takum 0Opa3om, pa3paboTka OOIIMX MO3MIUI MEIUKaAMEH-
TO3HOI aHTHOCTEONOPOTUYECKON Tepanuu y nauueHtoB ¢ DJf
SIBJISIETCST BaKHOM MEIUKO-COIMAJIBLHONW 3aJadeii, W JOJDKHA
0a3upoBaThCs HA OCHOBE HCCIICJOBAHUS CTPYKTYPHO-(YHK-
[IMOHAJIHOTO COCTOSIHUSI KOCTHOM TKaHHU U ee MeTabonu3ma, B
YaCTHOCTH Ha CTENEHH BBIPAXKEHHOCTH OCTEONOPOTUYECKUX U3-
MCHEHHI U 3aBUCETh OT (JOPMBI 3a00JICBaHMsI, BO3pacTa Mallu-
€HTa ¥ KIIMHUKO-OPTONEINUCCKUX IPOSBICHUH.

Lenp uccnaenoBanus - yIy4IIuTh pe3yabTaThl JICUCHUS Halu-
SHTOB C Pa3IMYHBIMU (opMamu GpUOPO3HOH AUCIUIA3UH ITyTeM
YCOBEPIIEHCTBOBAHUS MEAMKAMEHTO3HOW KOPPEKLMU Hapylle-
HHUH CTPYKTYPHOTO COCTaBa KOCTHOW TKaHU C yu4eToM (OpMBI 3a-
0oJieBaHUsA, 0COOEHHOCTEN KIMHUYECKOTO TEUEHHUs, OMOXUMHU-
YEeCKHUX U PEHTTeH-AEHCUTOMETPUYECKIX U3MEHEHUH, BO3pacTa
HaLKCHTA.

Marepuan 1 Metoabl. B otnene TpaBMaTonoruu u oprore-
MM JETCKOro Bo3pacTa MHCTUTyTa TpaBMATOJIOIMU M OPTOIIe-
muu AMH VYkpaunsl B nepuoj ¢ 2015 o 2020 rr. Ha JeueHUH
HaxommIuch 16 6ombHBIX DJI: 6 GONBHBIX MOIHOCATBHOU (Hop-
MoH, 5 - cunapomom Onbpaiita, 5 - 6omesnpro Kammanayuu.
Bo3spact nanueHToB BapbupoBa B npeenax ot 6 o 28 ner, 13
0O0JIbHBIX OBUTH IETCKOTO BO3pacTa.

Bcem manenTam HasHadanach MEAMKAaMEHTO3HAs aHTHOCTeE-
ornopoTuyeckas Tepanusi. bonbHble pasgeneHsl Ha 2 IPYIIbL:
I rpynna - mauueHTsl, KOTOPbIM Ha3Hayajgach Oa3ucHasi aHTHO-
cTeonopoTruyeckas repanus (n=6) ¢ IPUMEHEHUEM NIperapaToB
KaJbLUs X BUTaMUHA D 1107 KOHTPOJIEM /10 U TOCJIE JICUCHHUSI.

II rpynna - 6ospHble (n=10) ¢ BBIpaXKEHHBIM OOJEBBIM CHH-
JPOMOM B KOCTSIX M 3HAYUTEIIBHON edopMariueil mopakeHHbIX
KOCTEil HI)KHHUX KOHeYHoCTel (monunocanbHas Gopma — 4, cHH-
napom Onbpaiita — 2, 6ose3ns Kamnanauuu - 4 60JIbHBIX ), KOTO-
PBIM IpoBOJMIIACH Oa3UCHAS aHTHOCTEONOPOTUYECKas Teparnus
B KoMOuHaiuu npenaparamu HTIK.

Bcem nanumenTam, KoTopsiM ObUTa HazHadeHa Tepanus [TITK,
IPOBOIMIIOCH MCCIIEAOBAHUE COCTOSHUS KOCTHOM TKAaHU ITyTEM
OIIpeIeNieHnsT YPOBHsI Mapkepa octeope3opbuu - B-CrossLaps
B CBHIBOPOTKE KPOBH U MHMHEPAJIbHON IUIOTHOCTH KOCTHOHM TKa-
Hu (MIIKT) ¢ onpenenenuem Z-xputepust Al AETCKOTO BO3-
pacta win T-xputepus - ais B3pocibix. MITKT uccnenosanu
B IOSCHUYHOM otTnene no3BoHouHuka (L1-L4) (ouenuBanu
Z-KpuTepuil) OCPEACTBOM IPUMEHCHUS IBYXIHEPreTH4eCKOn
pEeHTreHoBCKOM saeHcuTomerpud Ha ammapare DXA  (dup-
ma G.E. Medical Systems, LUNAR, United States). CteneHn
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ocreope3opbunu 1o jaeuenus (B-CrossLaps) oueHnBanu myrem
cpaBHEHMS C pepepeHTHBIMM HOPMATUBHBIMH Oa3aMu Uil Jie-
Teil COOTBETCTBYIOLINX BO3PACTHBIX I'PYIIII, @ PE3yJIbTaThl PEHT-
I'eH-JICHCUTOMETPUYECKOTr0 UCCIICOBaHUS - C HOPMOH, B COOT-
BETCTBHUH ¢ peKoMeHmarusamMu International Society for Clinical
Densitometry 2013 [11,12]. B o6s3arenbHOM HOpsiAKE OIpesie-
JISUIU TIOKa3aTesb YpoBHs Ca B CBIBOPOTKE KPOBH /10 U CITycCTs 48
gacoB nocine uadysuii [MITK 11 npeaoTBpaiieHus BO3MOKHOM
T'MIOKAJIbLUEMUH.

D¢ PeKTHBHOCTh MPOBEACHHOW MEIMKAMEHTO3HOM Teparnuu
OLIEHUBAJIM [0 KJIMHUYECKUM M HapakJIMHUYECKHM IOKazaTe-
nsiM. KiiMHUYeCKn olieHMBaM U3MEHEHHE MHTEHCHBHOCTH 00-
seBoro cuHapoma 1o mxauae BAII Toabko y manueHToB crap-
e 10 ner. [TapakimHUUECKH OLEHUBAJIM CTEIICHb M3MEHEHUS
ypoBHst B-CrossLaps B CbIBOPOTKE KPOBH U Z-KPUTEPHS T1OsIC-
HUYHOTO OTZeNa Mo3BoHOYHKKA. Cpoku oueHKH 3(heKTuBHO-
CTH TEpaIuK OIPEAETICHbl B COOTBETCTBUU C PEKOMEHIALUAMU
MexnynaponHoit Accouuanuu Octeonoposa [13]. ITanuenram
B BO3pacTe /10 5 JIeT PeHTICHOBCKYIO ICHCUTOMETPUIO HE BbI-
HOJIHSJIM, @ OLEHKY A((EKTUBHOCTH JICUEHHsI OCYIIECTBISLIIN
TOJIBKO 110 KJIMHUYECKUM JaHHBIM U H3MEHEHUSIM MapKepa ocTe-
ope3opOiuu.

Llesb0 aHTHOCTEONOPOTUYECKON TEPANUU SBIAIOCH YMEHb-
IICHUE KOCTHOM pe30pOLH 1 yBEJIMYEHHE IPUPOCTa KOCTHOM Mac-
Chbl Y NMALMEHTOB JUI1 YMEHbIICHUS WIN HCUE3HOBEHUS 00JICBOrO
CHHJIPOMa; NIPHOCTAHOBJICHHE POTrPECCUPOBAHMUSI OCEBBIX Je(hop-
MaIMii KOHEYHOCTEH 1 YucIa MaTOJIOrMYECKHX IIePesIOMOB, 3aMel-
JICHHIO TIPOTPECCHPOBAHUS MATOJOTHUCCKUX 04aroB (huOpO3HON
JIMCTUIA3UH WK OCTEOMCITIA3HH, JTUO0 UX PerpecCUpOBaHUE.

CTaTuCTUYECKUI aHaIu3 MPOBOJIMIICS B BUJIC ONKCATEILHON
CTaTUCTUKH C PACUeTOM CpeIHed apu(pMeTH4ecKo, cTanaapT-
Horo otksioHeHust (M+SD), MenuaHbl 1 MEXKBapTUIBHOTO UH-
tepBasia Me (25-75%). CpaBHeHue Tokaszaresield B JMHAMUKE
IPEJCTABICHBI C pacyeToOM KpUTepusi BHIKOKCOHA ¢ MCIONB30-
BaHUeM cTartuctuyeckoro nakera STATA 12.

Pe3yabTarsl n 00cyxknenne. B xinHuke pazpaboTaHsl cie-
JYIOIME HAIPaBJICHUs JICYCHHsI OOJIBHBIX Pa3InIHBIMU (popma-
mu DJ] B 3aBUCUMOCTH OT CTEIIEHH [OPAYKEHUS KOCTHON TKaHU:

- MEJMKAMEHTO3HAasl aHTHOCTEONOPOTHUYECCKAsI TEPAIIUSI B KOM-
OMHAIMU C XUPYPIrHYECKHUMHU BMEIIATEIbCTBAMU;

- CaMOCTOSTEIbHAs aHTHOCTEONIOPOTHYECKAst MEIUKAMEHTO3-
Has Tepamnusl y NalleHTOB, KOTOPhIM HE [I0Ka3aHbl XUPYypruye-
CKUE BMEIIATENIbCTBA MM UMEIOTCSI IPOTUBOINOKA3AHUS K MX
IPOBEACHHUIO.

Ha BBIOOp aHTHOCTEONOPOTHYECKUX IIPENapaTtoB BIHSIOT
pasznn4Hbie (aKTOPhI, B YaCTHOCTH (hopma 3abosieBaHus, Macca
TeJla MalUeHTa, KOJIMYECTBO MOPAKEHHBIX KOCTEH U CTEIeHb X
nopaxeHus, yposeHb Ca B ChIBOPOTKE KPOBH U OOBEKTHBHBIC
nokasarenu octeonopornuyeckux usmeHeHuit - MIIKT, uzme-
HEHUS KOCTHBIX MapKepoB, HAIWYME XUPYPIUYECKUX BMella-
TEJILCTB B aHaMHe3e. V3MeHeHne cXeMbl JIe4eHHsI BO3MOXKHO 110
YCMOTPEHHUIO Bpaya, B Cilyyae yXy[AIIEHHE OOIIEro COCTOSHUA
O0JIBHOrO MM J1a0OPaTOPHBIX IOKa3aTelei, Harmpumep, Ipu
CHIDKeHUH YpoBHsS Ca B ChIBOPOTKE KPOBH B pe3yJbTaTe IpU-
menenus [1TTK BozmoxHbIM ObLI0 Ha3HAYeHUE npernaparoB Ca B
MOBBIIIICHHON J103€ MIJIH OTKa3 OT JaJbHEHIINX WHBEKIIAH.

Ha ocHoBaHuu IpoBEeIEHHBIX HCCIEIOBAaHUN CTPYKTYpHOTO
COCTOSIHMSI KOCTHOW TKaHM M ee MeTadonu3Ma y MalueHTOB C
@J1 B 3aBUCHMOCTH OT KIMHUYECKHUX HPOSIBICHUH, GOpMBI 3a-
OosieBaHMs, BO3pacTa NAallMEHTa U HW3MEHEHUH NapakiIMHu4e-
CKUX IIOKa3aTejel MalueHTaM Ha3Ha4yajll pa3jIi4Hble CXCMbI
MEJMKAMEHTO3HOM Tepanuy, B 4aCTHOCTH: Oa3uCHas Tepamus U
6a3ucHas Tepanus B komOunauuu ¢ TIITK.
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INokazanusiMu k Oa3uCHOM Tepanuu ObLIM Cityyan 3abolieBa-
HUst DJ ¢ 60eBBIM CHHIPOMOM, HOPMaJIbHBIMH I10Ka3aTeNIIMH
B-CrossLaps - 0,500 ur/mi u Z-kputepus - 1,0 SD.

Bce manueHTsI nomyyanu 6a3UCHYIO TEparuio, BKIIOYABIIYIO
npenaparsl Ca B Buje OcTeoreHoH - 1-2 xamncyinsl 2 pasa B CyT-
ku win Kanpuemun - 1-2 Tabn. B cyTku u BUTaMuH D B 103¢
1000-2000 ME B cyTku, HE3aBUCUMO OT U3MEHEHUH CTPYKTyp-
HO-(YHKIMOHAIBHOTO cocTosinusi KoctHO# Tkanu (COCKT) B
TEUEHHE BCErO CPOKa JICUCHUSI.

ITokazanust K MEIMKaMEHTO3HOW aHTHOCTEONOPOTHUYECKON
tepanuu ¢ npumenenuem [ITK: kinHHUeckn - 60JIb B KOCTSX
y HaleHToB ¢ nonuocanbuoi Gopmoit DJI, cunapomom Kam-
HaHa4Y4yH, I[POTPECCUPOBAHUE OCEBBIX JAedopMaluii KocTel
HIDKHUX KOHEYHOCTEH; PEHTICHOJOIMYECKH - 3HAYMTENIbHAs
IUIOIIA (b NATOJIOTYECKOr0 04ara B KOCTH (B OOJIBILIMHCTBE CITy-
qaeB OeJpeHHast KOCTh U 00JIbILIeOepIOBast KOCTh), BBIPAKCHHOE
IPOrpecCUpOBaHKE MATOJOIMYECKUX OYaroB MM OpraHU3aLUH
(Gubpo3Hoi auciuiazun (YBeIMYCHHE sSUYEeK, HCTOHUYCHUE KOp-
TUKQJIBHOTO CJIOS, B3AYTHE, YCHJICHHE PEHTICHOJIOI'MYECKOIo
CHUMIITOMa «MaTOBOI'O CTEKJIa»); U3MEHEHHs PEHTIeH-AECHCUTO-
METPUYECKUX TI0Ka3arenel Z-kpurepus B npeaenax ot -1,1 1o
-1,5 u HUXKe; U3MEHEHUS TOKa3aTelsl OCTEOPe30pOLUU B CHIBO-
POTKE KPOBH MalMEeHTOB ¢ paznnuubiMu popmamu DI ot 0,500
Hr/mMi1 10 3,5 Hr/MiL.

MITK npumensiu B 1o3e 0,5-1,0 Mr/Kr/cyT B TeUeHHE OJIHUX-
JIBYX-TPeX CYTOK C MHTEPBAJIOM MEX1y HUKIaMu UHDY3uii 3-4
Mecsna.

VYposenb Ca B CHIBOPOTKE KPOBH (He HIKE 2,4 MMOJIB/IT) OfI-
HUM M3 NoKa3areineil npu HazHaueHuu tepanuu IIIK. BosnbHbiM,
y KOTOPBIX B IIPOLIECCE UCCIICIOBAHMSI YCTAHOBICHO CHUKECHUE
ypoBHs Ca B ChIBOPOTKE KpPOBHM, Ha3HA4aJCsl JOINOJIHUTEIBHO
KaJiblieMHH 1o 1 Tab. 2 pa3a B CyTKH B TedeHUe 1 Mec. ¢ MOBTOp-
HBIM HcclieqoBanneM ypoHs Ca crycts 1mec.

KonnuecTBo IMKIIOB aHTHOCTEONIOPOTHUYECKOM Tepaniy 3aBU-
cut ot creneny HapymeHuss COCKT, quHaMuky UX W3MEHEHUH
BO BpeMs TEpaluu U OT peakLuy OpraHu3Ma Ha IepBUYHOE BBE-
nenue [IIK. B ciydae peskoro cumkenust yposus Ca, nabopa-
TOPHO MOATBEPIKACHHOTO I10CIe BTOpol HH(DY3UH, ClIeIyIomast
UHQY3UsI B Ipeenax OIHOTO UKIIA HEe TPOBOIMIACH.

Crnenyer HmOAYEpKHYTb, YTO B HEKOTOPBIX CIy4asx, KOIraa
HPOCIIEKUBAINCH KIIMHUKO-Ta00paTOPHBIE «HOXKHUIIBD», B 4aCT-
HOCTH BBIPOKCHHBI OOJEBOM CHHIPOM, 3HAYUTENBHAS ILIO-
maab MMOPaKEHUs KOCTEH, NMpOorpeccupoBaHUE U YBEIUYCHUE
o0beMa MaTOJIOTHYECKUX OYaroB HPU YCIOBUM HE3HAYUTENb-
HBIX M3MCHCHUH MapakinHHYecKux mokaszareneii (B-CrossLaps
u Z-xputepuii) - Bonpoc no3el npenaparos [II1K u xonuuectsa
UHQY3Uii perracs HHIUBUAYaIbHO, IPEANOYTSHUE OT/aBalIOCh
KJIMHUYECKUM JaHHBIM.

HeobxomuMo Takke oTMeTuTh, uTO BBeacHue IIIIK wmHorma
NPHUBOAWIO K HE3HAYUTEIIHHOMY CHIKEHUIO ypoBHA Ca B ChIBO-
POTKE OT HOpPMAJIbHBIX IOKa3arenel (2,2- 2,6 mmons/) 1o 1,9-2,1
MMOJTB/JI. DTH M3MEHEHUs BbISIBJICHBI y 1 GOJIBHOTO Ha IIEPBOM U~
KJI€ JICYEHHUS, OJTHAKO B JJaIbHEHIIIEM OHU CTAJIM MEHEE 3aMETHBIMU
U oTMedanuch penko (mocne Il mukna - y 2 60mbHbIX, nocie 111
1K - y 1 6omnpHOrO nonmocaibHol opmoit DJT).

VY Bcex MarueHToB 10 JICYCHHs 0TMEYaICs 00JICBOW CHHAPOM
B [IOPAYKEHHBIX KOCTAX BEPXHUX U HI)KHUX KOHEYHOCTEH B IO-
Koe U mociie Harpy3ku. OfHaKo, ero BhIPaXEHHOCTb NPH pas-
nnyHbIX popmax O] ominyanack Mo HHTEHCHBHOCTH.

OrieHKa HHTCHCUBHOCTH 00JIEBOTO CHHApoMa 1o ikaie BAIII
JI0 Hayajla MEJUKaMCHTO3HOIO JieueHus y mnauueHToB ¢ @JI BbI-
SBUJIA CIEAYIOIIME IOKa3aTeau: | rpymma manueHToB, KOTOPhIM
HPHUMEHSUTH TOJIbKO Oa3ucHyIo Tepartuio (n=06) - 0-1 Gast, cpenumii
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nokaszarenb 0,3 6asa; II rpyrimna naiueHToB, KOTOPbIM PUMEHSIIN
6asucHyto Tepanuto B kom6unaimu ¢ ITIK (n=10) - 1-5 6auios,
CO cpeaHuM 3HaueHueM 3,5+1,5 Gamna, menuana 25-75%=4,0 (3-
5). Bce GonbHBIE OTMEUATH YCUICHHE HHTCHCUBHOCTH OOJH B 10~
creqHue 6-12 mMecsLes 10 Hadana MeMKaMEHTO3HOH TeparuH.

Hapsiny ¢ sxanob6amu Ha 00Jb B KOCTSX, y BCEX HAllIEHTOB
KJIMHUYECKU OTMEUall OCEeBbIe Je(OpMAaIMU KOCTeH HIDKHUX
KOHEYHOCTEH pa3IMuHON CTENEHH BBIPAXKEHHOCTH, HapyLICHUE
(yHKIMM XOBOBI M OMOPBI OT HE3HAYUTEIILHOM 10 PE3KO BbIpa-
)KeHHOﬁ, PEHTICHOJIOIT'MYECKHU - 3BHAYUTEIIbHBIC ITATOJIOI'MYCCKUE
Oo4yaru B JJIMHHBIX KOCTAX HUXKHUX KOHC‘-[HOCTeI;I.

Heo6xoauMo OTMETHTB, YTO TIOC/IE MPOBEACHHOW MEIHMKa-
MEHTO3HOM aHTHOCTEONOPOTHYECKON TEepalluy y BCEX MalleH-
TOB CHU3WJIACh MHTEHCUBHOCThH OOJIEBOIO CHHIPOMA, @ B HEKO-
TOPBIX CiIydasix 00JIb MOJHOCTHIO HCUEe3iia, YTO HOATBEPKIACTCS
yiay4dlleHueM nokaszareseil no mxane BAIL B I rpynne nauun-
SHTOB CPEJHHUII T0Ka3aTesIb MHTEHCUBHOCTH OOJICBOTO CHHJIPO-
ma 1o mxaine BAI cocrasun 0 6amnos; Bo Il rpynme cpennee
3Hadenue cocrtaBmio 1,3+1,0 Oamna, memmana 25-75%=1,5
(0-2). Iunamuka no mkaine BAIL cratuctuyecku 3Hauumas,
p=0,0045 (ouenka no kpurepuio Busikokcona).

VY Bcex NalMEHTOB OTMEYEHO YIIy4IlIEHHE XOAbOBI U OIOPBHI,
BO3MO)KHOCTB NIPOXOANTH OOJIblIee paccTosiHue Oe3 00JeBOro
CUHJpOMA B KOCTAX. PCHTFCHOHOFI/IHGCKI/I - B TpEX CJ'[y'-laS[X oT-
MEUYEHO YJIy4lIeHHE CTPYKTYPbl KOCTHOM TKaHM - YTOJIICHUE
KOPTUKAJIBHOTO CJIOSl, IPHUOCTaHOBJICHHE IPOTrPECCUPOBAHUS
MMaTOJIOrHYCCKHUX O4YaroB. PeSyJ'leaTbI JaHHBIX PEHTICH-ACHCU-
TOMETPHUYECKOTO MCCIEAOBAaHUSA U MapKepoB KOCTHOTO oOMeHa
y MalMEeHTOB, KOTOPHIM IPOBOIMIN 0A3UCHYIO MEIUKAMEHTO3-
HYIO Tepanuio B KOMOMHALMM C MpernapaTaMy aMHIPOHOBOM
KHCJIOTBI IPEICTaBICHBI B TAOIHILIE.

I/IS JAaHHBIX Ta6.]'ll/l]_l]>l SABCTBYET, 4TO y MaluEHTOB C CUHAPO-
mMom Kamnanauyuu 10 Hauyajga JieYeHUs: OTMedaluch Hanbosee
BBICOKHE 3HAUCHUsI MapKepa OCTeope30pOLrH B CPaBHEHHHU C
npyrumu popmamu DJI (B-CrossLaps) - 2,4+0,80; Meanana 25-
75%=2,3 (1,75-3,0), 1 60sbHO# - 1,64 Hr/™MI, 2 GONBHOM - 2,77
Hr/™mi1, 3 GonbHO# - 3,23 Hr/mi, 4 6onbHON - 3,35 HI/MIT), 4TO
CBUJICTEIIBCTBYET O 3HAYMTEJILHONH OCTEOKIACTUYECKOIl aKTHB-
HOCTH B 00JaCTH MATOJOrMYECKOro odara OOoJbIIeOepioBoil
koctd. OfHaKo, M3MEHEHHE PEHTICH-ICHCUTOMETPUYECKOro
nokasarens (Z-kpurepuii, -3,5 SD) oTMeueHO uIib y OXHOTO
HalUeHTa Ha MMOPaKEHHOW KOHEYHOCTH.

[locne npoBeneHHoOM Tepamnuu, crycts 6-12 Mecsues, y na-
HHUEHTOB CUHAPOMOM Kanaﬂaq'-li OTMEYaJIOCh CHUXKCHHUEC ypOBHﬂ
B-CrossLaps mo 1,92+0,48; Menuana 25-75%=1,94 (1,60-2,24),
p=0,144 ot (1 6ompHO# - 1,31 Hr/MA, 2 GobHOM - 1,98 HI/MmiI,
3 6ombHOM - 1,91 Hr/miu, 4 6oneHOl - 2,49 Hr/™mi), 18,7% mo
41% B pasHBIX clydasx. ¥ oIHOro namueHra c 6onesnpto Kam-
nmaHa4y4u 11ocJjie l'lpOBe)leHHOfl TEparu OTMEYCHO 3HAYUTECIIBHOC
yayumenue MIIKT Ha cropoHe nopakeHus, O UeM CBUIETEIIb-
CTBYET U3MeHeHue Z-kputepus ¢ -3,5 1o 1,8 SD.

AHaJ'Il/I3 JAaHHBIX MNAIUEHTOB ¢ CUHAPOMOM KaMl’laHa‘-{‘[l/l BbI-
SBUJI HauOoJjbllee CHIXEHUE W HOPMAJIU3alMIO MOKa3aTUiIeH
ocTteope3opOunu B ceipopoTke KpoBu mpu BeneHuu [IIIK y
ABYX NManMeHTOB, HWMCBIIUX Hau60nee BBICOKHEC IIOKa3aTC/In
1o Havana Tepanuu (3,23 - 1,9 vr/mi; 3,35 - 2,49 ur/mi), 4to
CBHJICTEIILCTBYET 00 aKTHBHOH «PEaKIHU» KOCTHOW CHCTEMBI
Ha TE€paruro Mmpru 3HaYUTCIIbHOM HApYIICHHUU LHUKJIIA PEMOACIIN-
POBaHHUsI KOCTHOM TKaHU. Y ATHUX MAallMEHTOB OTMEUYEHO HECOOT-
BETCTBHE J1a00PATOPHBIX U JCHCHUTOMETPHUYECKUX IOKa3aTelei
- IIPY HE3HAYUTEIFHOM IOBBIIICHUH MapKepa 0CTeope30pouuu
Ha6n}011am/101> BBIPAXXCHHBIC UBMCHECHWA, yKa3bIBa}OU_ll/le Ha CHU-
JKEHHE TUIOTHOCTU KOCTHOW TKaHU (CHMIKEHHUE Z-KPUTEPUIO).
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V nanueHtoB ¢ nonmocansHoi popmoit OJ] (n=4) Bo Bcex
cly4asXx OTMEYEHO CHIDKCHHE MapKepa OCTeope30opOLuu
B-CrossLaps ¢ 2,0+0,22; Menuana 25-75%=1,95 (1,86-2,17)
1o 1,61+0,44; Menuana 25-75%=1,75 (1,30-1,92), p=0,069. ¥
OJIHOTO MalUeHTa ¢ 3Toi (GopMOl TPOBEICHO PEHTICH-ICHCH-
TOMETPUYHOE HCCIIEI0BaHHE, KOTOPOE I0Ka3ajo YIydlleHHE
MHHEPaJIbHOM INIOTHOCTH KOCTHOM TKaHU ciycTs 1 rox mocie
HpOBeﬂeHHOI\/i TE€paruu B IOSICHUYHOM OTHAECJIE IMO3BOHOYHHUKA
(Z-xpurepuii -2 - -1,6 SD).

IIpu cunnpome Onbpaiita y IBYX NaneHTOB, KOTOPBIM IPO-
Bomwiack tepanus IITIK ormeueHo cCHKeHHE Mapkepa OcTe-
opesopbiun B-CrossLaps ¢ 3,01 ur/min mo 2,71 ur/ma u 3,46
Hr/ma 10 2,06 Hr/MII, COOTBETCTBEHHO. B mepBoM ciryuae mpo-
BegeHo Bcero ase uHpysuu [1ITK, Bo BropoM - ueTkipe B Te-
YeHHE TO0Ja, 4YTO TIOATBEPXKIAACTCS AMHAMUKOW W3MEHEHUU
B-CrossLaps, BBISIBICHHOIH y OIHOIO MalMeHTa ¢ CHHIPOMOM
Onbpaiita, y kotoporo 6su1 niepepsiB B BBeeHHH [1ITK cpokom
B | TO/1: mOCIIE IepBOro BBECHUSI OTMEUCHO CHIDKEHHE MapKepa
octeopesopdiun ¢ 3,46 Hr/mi no 2,88 Hr/mil, B daibHEHIIEM
ero nossleHne 6e3 Tepanuu 10 4,15 HI/MII U TIOBTOPHOE CHU-
JKeHue nocie Tepanuu 10 2,06 ur/mi. [Togo0Has THHAMHKA BbI-
sSIBJICHa OTHOCHUTEIILHO U MHTEHCUBHOCTHU 0OJICBOTO CHHPOMA.

Pa3znenenune Ha yka3aHHbIC TPYIIIBI 32 CUST HEOOJIBIIOTO YHC-
J1a HaOJIOCHUI 1 BapraOeIbHOCTH TIOKA3aTeliei He MO3BOJIS-
€T OLCHUTH CTATUCTUYCCKYIO 3HAYMMOCTb CHMIKCHHUSI MapKepa
octeopesopbiuu B-CrossLaps. O6o6mienHas oreHnka Beex 10
ManMECHTOB ITOKA3bIBACT CTATHUCTHUYCCKH 3HAYMMOC CHHXKCHHC
nokasarens ocreope3opbuun B-CrossLaps 3a nepuon jedeHus
¢ 2,4+0,68; Menuana (25-75%)=2,18 (1,85-3,0) no 1,87+0,50;
Menuana (25-75%)=1,89 (1,62-1,98), p=0,007 (oueHka 1o Kpu-
Teputo BuiikokcoHna).

AHaIM3Upys IOJyYCHHBIE JaHHbIE TAOIHIBI 1, ClieayeT oT™e-
TUTB, 4TO dPPEKTUBHOCTD NPUMEHEHHOW Tepaluu He 3aBHCea
ot no3b1 [ITIK 1 hopmber DI, Oanako HaOMOACTCS TCHACHIINS
K B3aMMOCBS3H (aCCOLIMUPOBAHHOCTH U3MEHEHUH ) MEX Iy U3Me-
HEHHUSMH MapKepa 0CTeope30pOLUH U ero CHIKEHHEM B 3aBU-
CHMOCTH OT Ha4yaJbHBIX IOKA3aTelIel - 4eM I0Ka3aTelb BBIIIIC,
TeM Oosee d(pQeKTHBHOI OblIa Tepamus, 4TO MPOSBISUIOCH B
CHM)KEHUN HHTEHCHUBHOCTH 00JIEBOI0 cuHapoMa, YJIy4dlICHHUU
CTPYKTYpBI KOCTHOM TKaHM KaK B 00JIaCTH 04ara, Tak U BHE €ro.

Pesynbratel MeAMKAaMEHTO3HOW aHTHOCTEONOPOTHYECKOH
Tepanuy ¢ IPUMEHEHHEM MpernaparoB rpymisl oucdocdona-
TOB CBHUJETEIBCTBYIOT 00 YMEHBIIEHHH OOJICBOTO CHHIPOMA,
yIy4LIeHUH CTPYyKTypbl ouaroB ®JI, criocoOCTBYIOT UX «cO3pe-
BaHUIO» U, COOTBETCTBCHHO, [IOTCHLIMAJIbHO OI'PAHUYHBAOT BO3-
MOXKHBIH POCT U 00pa30BaHHE HOBBIX MATOJOTHUSCKUX OYaroB.

BoiBoabI.

1. IIpoBeneHHbIE KIMHUKO-OPTONEIUUYCCKUE, PEHTIECHOJIO-
I'MYE€CKUEC, PEHTICH-ACHCUTOMETPUYCCKUE U 6I/IOXI/IMI/I‘[eCKH€
MCCIICIOBaHUs O3BOJIMIIM 00OCHOBATh M pa3padorarh oOuye
IPUHOMUIIBI, ITOKa3aHUus U OCO6eHHOCTH INPUMEHCHUA MEIMKa-
MEHTO3HOW aHTHOCTEONOPOTHUYECKOH Teparnuu W TpenapaTonB
HaMUIPOHOBON KHMCIJIOTHI Y MALMEHTOB C pasinuHbIMU (hopma-
mu GuOpo3HOIi TUCIUIa3uK B 3aBUCUMOCTH OT (OpMbI 3a00J1eBa-
HUs, CTCIICHU BBIPAXKECHHOCTU 6OHCBOFO CUHApOMA, HAPYLICHUS
CTPYKTYPHOTO COCTOSIHHSI KOCTHOI TKaHH M €€ MeTaboiu3Ma,
00beMa MaTOJIOrHYECKOro ovara ik 04aros B JUIMHHBIX KOCTIX
HIDKHUX KOHEYHOCTEH M BO3pacTa MaryueHTa.

2. PesynbraThl MeIMKaMEHTO3HOH aHTHOCTEONOPOTHYE-
CKOW Teparuu C HMCIOJIb30BAHUEM MPENapaToB IMaMUAPOHO-
BOM KHCJIOTHI y TALIMEHTOB C Pa3In4HbIMU popmamu HuOpo3-
HOU JMCIIIa3uH CBUIETEIBCTBYIOT 00 ee 3P deKTuBHOCTH M
11eJ1eco00pa3HOCTH, HA YTO YKa3bIBAIOT: YMEHBLICHHE HWIIH
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yCTpaHeHHue OO0JICBOTO CHHJIpOMa (HaHHbIE KIMHHYECKOTO
UCClIeIoBaHusl - CHIDKeHHe OamoB mo mkaine BAIID), urto
SIBJISIETCS CTaTUCTHUECKU 3HauuMbIM, p=0,0045 (oueHka mo
KpUTEpUI0 BHilkoKCOHA); MPHOCTaHOBICHHUE IPOTPECCUPOBa-
HUS TATOJIOTMYECKUX 04aroB B OeApeHHO# u Oombiiebepiio-
BOH KOCTSX, yJIy4llIeHHE CTPYKTYPHOI'O COCTOSHHUS KOCTHOM
TKaHU (JaHHBIC PEHTICH-IECHCUTOMETPUUYECKOTO MCCIeN0-
BaHMs - IOBBIILICHHE YPOBHsS Z-KpUTEpHs) U MeTabonmu3Ma
KOCTHOW TKaHU (JaHHbIC OMOXHMHYECKOTO HCCIICIOBAHMUS
- CTaTUCTUYECKU 3HAYMMOE CHIDKEHHE II0oKa3aTells 0CTeope-
3opouun B-CrossLaps 3a mepuon neuenus ¢ 2,4+0,68; Me-
nuaHa (25-75%)=2,18 (1,85-3,0) mo 1,87+0,50; Menuana
(25-75%)=1,89 (1,62-1,98); p=0,007 (oueHKa MO KPUTEPHUIO
BuikokcoHa) y manueHToB ¢ pa3inyHbIME popmamu Gpudpos-
HOM JUCIIJIa3Hu.
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SUMMARY

DRUG CORRECTION OF THE STRUCTURAL AND
FUNCTIONAL STATUS OF BONE TISSUE IN PATIENTS
WITH FIBROUS DYSPLASIA

Guk Y., Zyma A., Kincha-Polishchuk T., Chewerda A.,
Skuratov O.

SI “The Institute of Traumatology and Orthopedics” by NAMS
of Ukraine, Kyiv, Ukraine

In a significant number of patients with fibrous dysplasia,
among various orthopedic pathologies, bone pain, its deforma-
tion and pathological fractures, disorders of bone tissue and its
metabolism are leading. Issues of correction of clinical and or-
thopedic manifestations of the disease and changes in the struc-
tural and functional state of bone tissue are insufficiently studied
and need improvement

The purpose of the study is to improve drug antiosteoporotic
therapy for patients with fibrous dysplasia in order to reduce their
pain, improve the condition of bone tissue and its metabolism.

In the department of pediatric traumatology and orthopedics
of the SI “ITO NAMSU” in the period from 2015 to 2020, 16
patients with FD were treated (with polyosal form - 6 patients,
with Albright syndrome - 5, with Campanacci syndrome - 5),
who have been used drug antiosteoporotic therapy, in particular
with the use of antiresorbents (pamidronic acid preparations).
The age of patients ranged from 6 to 28 years, 13 patients were
children. Qualitative and quantitative assessment of the therapy
results and reduction of pain was performed by applying the
“VAS” scale, improving the condition of bone tissue and its
metabolism by studying the mineral density of bone tissue and
markers of bone metabolism.

The article presents the rationale, general principles and fea-
tures of antiosteoporotic therapy; indications and contraindica-
tions to it; calculations of doses and schemes of application of
these or those drugs, including from group of bisphosphonates
at a fibrous dysplasia. The presented drug therapy has been suc-
cessfully tested in 16 patients with fibrous dysplasia. The effec-
tiveness of the treatment is confirmed by the reduction or elimi-
nation of pain, stopping the progression of pathological bone
disease of the lower limbs, improving structural condition of
bone tissue and its metabolism.

The results of drug therapy in patients with fibrous dysplasia
indicates its effectiveness and appropriateness of use, which is
shown by the relief of pain, improving the structural condition
of bone tissue and its metabolism.

© GMN

Keywords: Fibrous dysplasia, pathological fractures, bone
deformities, drug therapy, bisphosphonates, pamidronic acid
preparations.

PE3IOME

MEJUKAMEHTO3HASI KOPPEKLHUSI CTPYKTYP-
HO-®YHKIIMOHAJBHOI'O COCTOSIHUSI KOCT-
HOM TKAHHM Y MAIIMEHTOB C ®UBPO3HOM JIUC-
IJIABUEN

I'yk 10.M., 3uma A.M., Kunuas-IToarnmyxk T.A.,
Yepepaa A.U., Ckyparos A.I1O.

I'Y «HUncmumym mpasmamonoeuu u opmoneouu AMH Ykpau-
noly, Kues, Ykpauna

VY GonplivHCTBA ManueHToB ¢ GuoposHoit nucruiasueit (OLI)
Cpelny pa3IMYHON OPTONEAMYECKOH MaTONIOrHHU JIMIHPYIOT 00-
JICBOW CHHJIPOM B KOCTSIX, MX Ae(dOopManusi U MaToJIOrHIecKue
EPEJIOMBI, Hapymel-me COCTOSAHUA KOCTHOﬁ TKaHHU U €€ MCTa-
Oonm3ma. Borpoc KOppeKuu KIMHUKO-OPTONEAMYECKUX TIPO-
sSIBJICHNIT 3a00J€BaHUsI U M3MEHEHUHl CTPYKTYPHO-(YHKIHO-
HAJIBHOI'O COCTOSAHUSA KOCTHOﬁ TKaHHU HEAOCTAaTOYHO MU3YHYECH U
TpeOyeT JAOMOIHUTEIIBHOTO HCCIISI0BAHHS.

Llesnb nccnenoBanus - yay4lIUTh Pe3yJbTaThl JICUCHUS O0JIb-
HBIX Pa3In4HbIMU (popMaMu GUOPO3HOM AUCIIIA3UH ITyTEM YCO-
BEPIICHCTBOBAHUS MEIMKAMEHTO3HON KOPPEKLUH HapyIIeHUH
CTPYKTYPHOTO COCTOSIHHSI KOCTHOW TKaHHM B 3aBUCHUMOCTH OT
(dhopmbI 3a00JIeBaHMsI, 0COOCHHOCTEH KIMHUYECKOTO TEUCHUS,
6I/IOXI/IMI/ILI€C](I/IX, PEHTICH-ACHCUTOMETPUIECCKUX H3MeH6HMﬁ nu
BO3pacTa MarueHTa.

B oTaenennn TpaBMaToIOTUH M OPTOIEANH JIETCKOIO BO3pac-
ta MHcruryra TpaBmarosnoruu u opronexaun AMH YkpanHbl
B niepuon ¢ 2015 mo 2020 rr. Ha JeYeHUH HaXOAWIUCH 16 ma-
tuentoB ¢ OJI: nmonuocanbHast Gopma - 6 GOIBHBIX, CHHAPOM
Onbpaiita - 5, 6one3np Kamnanayuu - 5, KOTOpbIM NIPOBOAU-
Jach MEIMKaMEHTO3Hass aHTHOCTEOIOPOTHYECKas Teparus C
IpUMEHEHHEM aHTHPE30pOeHTOB (TIpernaparsl MaMUIPOHOBOW
KHCIIOTH). Bo3pacT naiieHToB BappbrpoBall B Ipeaesax ot 6 10
28 net, u3 Hux 13 - gerckoro Bo3pacrta. OlLeHKa pe3ylbTaToB
Teparuy MpoBOAMIack ciycts 6-12 mecsues. CHmkenne Oore-
BOIO CHUHJIpOMa OLEHUBAJIM C OMOIIbio mkansl BAILL, crenens
YIy4ILIEHUS COCTOSIHUSL KOCTHON TKaHU U ee MeTa0oIu3Ma - Imy-
TEM MCCIICOBAHUSI MUHEPAIBLHON IJIOTHOCTH KOCTHOM TKaHH U
MapKepoB KOCTHOTO OOMeHa.

B craree mpencraBieHbl 000CHOBaHHE, OOIIME MPUHIIUIIB,
MIOKa3aHHsl, TIPOTHBOIOKA3aHHUsI U OCOOCHHOCTH aHTHOCTEOIIO-
porudeckoit Tepanuu. [IpousBeeHb! pacueTsl 103, J0paboTaHbI
CXEMbI IPUMEHEHHA TEX WM HMHBIX IIp€riaparoB, B TOM YUCIIC
u3 rpymnsl oucdochonaros, y mamuentoB ¢ DI, Ipeacras-
JICHHAsT MEAMKAMEHTO3Has Tepamus YCICIIHO arpoOHpoBaHa
y 16 nanuentoB ¢ GpuOpo3HOit auciutazueit. IPPEKTUBHOCTH
INPOBEACHHOT'O JICHCHUS ITOATBEPKIAACTCA yMeHbl_L[eHI/IeM HJIN
yCTpaHEHHeM OO0JICBOr0 CHHIPOMA, NMPHOCTAHOBKOW Iporpec-
CHUpPOBaHUA MATOJIOTUYCCKHUX O4YaroB B KOCTAX HUIKHUX KOHEY-
HOCTEH, yay4lIeHuEeM CTPYKTYPHOIO COCTOSIHUSI KOCTHOM TKaHU
U ee MeTabou3Ma.

Pesynbrarsl MeIMKaMEHTO3HON Tepanuu y nanueHToB ¢ O
CBHCTEILCTBYIOT 00 2(p(HEKTUBHOCTH U 11ENIeCO00pa3HOCTH e
IPUMEHEHHs], Ha YTO YKa3bIBAalOT KyIHpOBaHHE OOJIEBOIO CHH-
JpoMa, YIy4IlIeHHEe CTPYKTYPHOIO COCTOSIHHSI KOCTHOM TKaHU H
ee meradosm3ma.
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EFFICACY OF RADIOSURGERY IN TREATMENT OF MALIGNANT TUMOR OF LARYNX

12Vasilchenko I *Vasilchenko V.

Regional Clinical Oncological Dispensary, Kemerovo, *Kemerovo State University;
SMilitary Medical Academy named after S.M. Kirov, St. Petersburg, Russia

The analysis of current clinical practice in the treatment of
locally disseminated laryngeal and laryngopharyngeal cancer al-
lows us to conclude that the combined approach is still the lead-
ing therapy in the control of these localised cancers. The use of
combined treatment leads to an increase in the five-year survival
rate of patients by up to 50-70% [1-3]. However, oncologists
believe that the isolated use of radiotherapy or surgery has a
lower effect and a poorer five-year survival rate in the 50-60%
range. Local progression of tumour recurrence, which occurs in
15-70% of patients, is a key factor in decreasing treatment ef-
fectiveness and, therefore, in the occurrence of recurrence [4-6].

According to the data presented in the work [3], the enhance-
ment of the local anti-tumour effect can be associated with the
optimization of the model of complex organ-preserving chemo-
radiotherapy, in which radiotherapy and drug therapy proce-
dures are carried out simultaneously, sequentially, or in other
possible combinations.
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The disadvantage of traditional combination therapy, which is
most effective in locally disseminated laryngeal cancer, is that
laryngectomy (surgical removal of the larynx) traditionally per-
formed in these cases inevitably leads to loss of laryngeal func-
tion in the vast majority of cases [7-9]. This, in turn, virtually
eliminates the prospects of full personal and social rehabilita-
tion for patients who have undergone a laryngectomy. This is
usually the main reason for refusing a laryngectomy. However,
at the current level of surgical technique, treatment, and reha-
bilitation, combined therapy for locally advanced laryngeal and
laryngopharyngeal cancer makes organ-preserving surgery pos-
sible [10-12].

A topical challenge in improving the treatment of locally dis-
seminated laryngeal and laryngopharyngeal cancer is to develop
combinations of different treatment procedures that aim to pre-
serve the integrity and function of the larynx and, at the same
time, reduce the number of local recurrences. This appears to
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be achievable through the use of intraoperative radiotherapy, in
which irradiation is performed mainly with accelerators or be-
tatrons generating electron radiation [13-15]. These irradiation
techniques have several disadvantages:

- inhomogeneous isodose distribution across the plane of the
tissue-equivalent applicator within the irradiation field;

- low irradiation capacity of the emitters;

- high cost of the procedure.

Specialised low-energy X-ray irradiation systems during
surgery are now often used in the treatment of breast cancer
and CNS oncological lesions. Therefore, the development and
validation of a similar technique (contact intraoperative radia-
tion therapy with the simultaneous fabrication of an individual
tissue-equivalent applicator using devices with high dose rate
(HDR) radiation) for the treatment of laryngeal cancer undoubt-
edly seems promising [16-19].

A full empirical justification of the described treatment re-
quires an assessment of the following important correlations of
factors and manifestations:

- the effect of intraoperative radiotherapy on the frequency of
subsequent local recurrence;

- variation in recurrence-free survival statistics in the study
group of patients with laryngeal cancer who received combined
treatment according to the developed technique and in control
groups of patients with laryngeal cancer treated according to
other techniques [20-23].

The aim of the work was to evaluate the effectiveness of the
radiosurgery method in the treatment of malignant tumors of the
larynx.

Material and methods. During the study, 48 patients (all
48 were men, average age — 54 years) with T3NOMO stage of
laryngeal cancer who had been treated from September 2016
to June 2019 were observed. The diagnosis of the disease and
the extent of the tumoural lesion were clarified based on clini-
cal, morphological, endoscopic, radiological, and ultrasonic
methods of examination. Computed tomography of the larynx
with adjacent tissues was used in individual cases if necessary.
Squamous cell carcinoma of the larynx was detected in 100%
of patients, in 85.4% of cases (41 patients) cancer developed
in the keratinous form, in 14.6% of cases (7 patients) — in the
non-keratinous form. In terms of tumour localization, the group
of studied patients can be divided into three subgroups: 1) 30 pa-
tients (62.5%) had cancer in the middle part of the larynx, 2) 12
patients (25%) had the tumour from the supracorneal part of the
larynx, 3) in 6 cases (12.5%), adjacent parts of the larynx were
affected equally. Seven patients (14.6%) had the exophytic form
of tumour growth, 21 patients (43.7%) had infiltrative form, and
20 patients (41.7%) had mixed form.

The treatment was carried out as follows. The first stage in all
48 cases was remote radiotherapy with the use of the Rocus-AM
device through two lateral opposing fields of 6-8 x 8-12 cm.
The larynx and regional lymph flow pathways were included in
the 90% isodose zone. The irradiation was performed 5 times a
week with a single focal dose of 2.5 Gy, with a total dose of 35
Gy. In addition to the radiotherapy, the patients received intrave-
nous 5-fluorouracil in a dose of 250 mg/m2 per day during the
whole course of the treatment.

After 14 days, the tumour response to irradiation was assessed.
At the same period, all 48 patients underwent organ-preserving
surgical treatment consisting in different variants of laryngeal
resection with the one-stage fabrication of an individual applica-
tor, fully replicating the resected larynx bed. The applicator was
made of a silicone impression mass, Speedex putty, the tissue-
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equivalence of which was confirmed by dosimetric measure-
ments. Intrastats were placed in the prefabricated applicator for
intraoperative radiotherapy, with the number and length of the
active part corresponding to the volume of the removed larynx.
The applicator with intrastats was placed in the lumen of the
resected larynx [24].

The next stage of the therapy was to determine the volumes of
the radiation target using computer topometry on a Philips CT
Aura tomography scanner. The images obtained by the tomogra-
phy scanner were transferred to the Abacus planning system via
a projection scanner. The planned irradiation volume included
the resected laryngeal bed, with an indentation of about 5 mm
around the periphery. Contact intraoperative radiotherapy was
performed with the Gammamed Plus machine.

Based on isodose distributions, the irradiated volume of the
larynx was estimated. The presented data demonstrate the sharp
drop in absorbed dose outside the tumour which is characteristic
of the Iridium-192 source. A single focal dose of 10 Gy was
administered, after which the intrastates were removed from the
applicator. Then, 10-14 days after surgical intervention, the ap-
plicator was removed from the laryngeal lumen [25].

Results and discussion. The effectiveness of the radiosurgery
method in the treatment of a malignant tumor of the larynx was
assessed based on several parameters:

o the degree of the recovery of laryngeal function (swallow-
ing, breathing, speech);

o the frequency and nature of postsurgical complications;

o the duration of the recurrence-free period.

The direct evidence of the recovery of laryngeal dividing
function (swallowing/breathing) was the timing of removal
of the nasogastric tube used in the postsurgical period and the
transfer of the patient to natural feeding. The tube was removed
in all 48 patients (100% of the sample) within 2 days, 4 patients
(8.3%) had partial swallowing dysfunction in the form of gag-
ging with liquid food. The dividing function of the larynx was
fully restored in 44 patients (91.7% of cases) in the immediate
postsurgical period.

The recovery of respiratory function in assessing the effective-
ness of the radiosurgery method in the treatment of malignant
tumors of the larynx was established according to the timing
of decannulation of patients in the postoperative period: 47 of
48 patients (97.9%) decannulated between 2 and 6 months after
the completion of combined treatment for laryngeal cancer. One
patient (2.1%) was not decannulated due to persistent cicatricial
stenosis of the larynx (observation period: 3 years 8 months; no
tumour recurrence. Attempts at conservative surgical treatment
of laryngeal stenosis were ineffective.

Eight patients (16.7%) underwent plastic surgery for pinhole
tracheophyssurs formed during secondary healing of the trache-
ostomy at 6 months to 2 years.

The three-year recurrence-free survival rate in assessing the
effectiveness of the radiosurgery method in the treatment of ma-
lignant tumors of the larynx in the study group of patients was
95.8%: 46 patients lived after the combined treatment without
signs of local recurrence. In 2 patients (4.2%), tumour growth
continued for six months after treatment; both patients under-
went laryngeal extirpation, but one patient died of distant me-
tastases.

Conclusion. The proposed combination therapy is character-
ised by high effectiveness and good tolerability in patients with
locally disseminated laryngeal cancer. Another important ad-
vantage of contact intraoperative radiotherapy, which creates a
uniform isodose distribution in the irradiated object, is the rela-
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tive technological simplicity. Prospects for further research and
improvement of the technique are related to the necessity of a
comparative analysis of the recurrence-free survival of laryngeal
cancer patients (the specified group of 48 people), treated using
the presented technique and control groups of patients who re-
ceived presurgical or postsurgical remote radiotherapy.
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SUMMARY

EFFICACY OF RADIOSURGERY IN TREATMENT OF
MALIGNANT TUMOR OF LARYNX

12Vasilchenko I.,3Vasilchenko V.

'Regional Clinical Oncological Dispensary, Kemerovo, *Kem-
erovo State University; *Military Medical Academy named after
S.M. Kirov, St. Petersburg, Russia

The aim of the work was to evaluate the effectiveness of the
radiosurgery method in the treatment of malignant tumors of the
larynx.

The treatment of 48 patients was carried out using the "Rocus-
AM" device. The larynx was irradiated 5 times a week, with a
single focal dose of 2.5 Gy and a total dose of 35 Gy. Besides the
radiotherapy, the patients received intravenous 5-fluorouracil in
a dose of 250 mg/m?2 every other day during the whole course of
the radiotherapy. After 14 days, the tumour response to irradia-
tion was assessed.

The clinical monitoring of the course of the disease has re-
sulted in 1) recovery of laryngeal dividing function within two
days in 100% of patients; 2) temporary swallowing dysfunction
in 8% of patients, and 3) recovery of respiratory function at 2-6
months after therapy in 98% of patients. The three-year recur-
rence-free survival rate was 95.8%.

The prospects for further research and improvement of the
technique are related to the necessity of a comparative analysis
of the recurrence-free survival of patients with laryngeal cancer
treated with this technique and control groups of patients who
received presurgical or postsurgical distant radiotherapy.

Keywords: malignant tumour of the larynx, radiosurgery, ap-
plicator, patient survival, clinical trials.

PE3IOME

IOPPEKTUBHOCTb METOJA PAAUOXUPYPI'MU B
JIEYEHMH 3JIOKAYECTBEHHOM OITYXOJIA TOPTA-
HHU

L2Bacuibuenko U.JI., 3Bacuibuenxo B.U.

!06nacmnoiti  Kaunuveckuil onxono2uueckutl oucnancep, Ke-
Meposo,  *Kemeposckuil  20Cy0apCmeeHHblil  YHUGepCumen,
SBoenno-meouyunckas axademus um. C.M. Kupoea, Canxm-
Ilemep6ype, Poccus

Llenbio vccrneqoBaHus SIBUIACH OLCHKA d((GEKTUBHOCTH Me-
TOAA PaJMOXUPYPTrHH B JICYCHUH 3JI0KAYECTBEHHOH OIyXOJH
rOpTaHH.

[Ipu neyenun 48 manueHTOB NpuMeHsica anmapar “Pokyc-
AM” (OAO "PasenctBo", Caukrt-IlerepOypr, Poccus). OG-
JIy4eHHE TOpPTaHH OCYLIECTBIIUIOCH 5 pa3 B HENENI0, pa3oBast
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ouaroBas go3a cocraBuwia 2,5 I'p, cymmapnas — 35 I'p. B no-
MOJIHEHHE K JIy4yeBOW Tepanmuy MHalMeHTaM BHYTPHUBEHHO
4yepe3 JeHb Ha MPOTSHDKEHHH BCEro Kypca JydeBOW Tepamuu
BBOAMIN 5-dropypaumn B go3e 250 mr/m?. Coycts 14 nuei
OCYILIECTBIISIIACh OL[EHKA PEaKIMK OIyXOJIH Ha 00IydYeHHe.

Knuunueckne HaOmoneHus 3a NaJbHEHINUM TeUueHHEM O00-
JIC3HH TTO3BOJIMJIA OTMETHUTH: 1) BOCCTAHOBIICHUE PA3JICIUTEIb-
HOM (pyHKIIMU FOPTAHHU B IBYXAHEBHBIN CPOK Y BCEX MAL[MEHTOB;
2) BPEeMEHHYIO [VIOTATeNIbHYI0 AUCOYHKIHIO Y 8% MaleHTOB;
3) BoccTaHOBNIeHHe (QYHKLIUH JBIXaHUS B IEpUOA 2-6 MecsieB
nocne tepanuu 'y 98% nanuentoB. TpExJjeTHUH MokazaTelb
0e3penIMBHON BBDKMBAEMOCTH cocTaBmil 95,8%.

[lepcriekTHBBI JabHEHIIMX UCCIISIOBAHUN U COBEPIICHCTBO-
BaHUS MCTOJMKH THUKTYIOT HEOOXOAMMOCTh MPOBEICHUS CpPaB-
HHUTEJILHOTO aHaIN3a Oe3PCIMINBHON BEKHBAEMOCTH OOJIBHBIX
pakoM ropTaHH, MOJTyYaBIIUX JICUCHUE MO NPEACTABICHHON Me-
TOJIMKE ¥ KOHTPOJIBHBIX TPYII HAL[MEHTOB, MOJIyYaBIINX Mpe/-
OTEPAIMOHHYIO HJIA TOCICONCPAIIMOHHYIO JUCTAHIIHOHHYIO
JIy4eBYIO TEPAIHIO.
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CHANGES IN BLOOD AND INTRAOCULAR PRESSURE ON DIFFERENT STEPS
OF CATARACT PHACOEMULSIFICATION

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.

David Tvildiani Medical University; Javrishvili Eve Clinic «Oftalmij», Thilisi, Georgia

Cataract is ranked as one of the leading causes of blindness
(Pascolinni) and this burden tends to increase as the popula-
tion ages. In cataract whose global prevalence of 15.5% rises to
45.9% in those over 75 years is expected to duplicate by 2020
(Asbow). Cataract is a problem associated with old age; as the
average age of patients undergoing cataract surgery was >70
years, understandably, these patients have quite a lot of comor-
bidity, including systemic hypertension.

Similar trend is observed with glaucoma, which is the second
leading cause of irreversible blindness (after diabetic retinopa-
thy) in developed countries. Unsurprisingly, both diseases fre-
quently coexist in the elderly population in a proportion that is
likely to increase.

Phacoemulsification technique, as a major innovative step
in cataract surgery, was first introduced by Kellman [1]. Since
that time there has been ongoing stepwise development of this
technique and now, cataract surgery is among most frequently
performed surgeries in human ophthalmology in the developed
world. The role of phacoemulsification in achieving success of
such scale is hard to overestimate. In addition to its significant
impact on visual acuity, phacoemulsification has been consid-
ered as a potentially intraocular pressure (IOP)-lowering pro-
cedure. While current evidence generally suggests a significant
and persistent IOP in postoperative period, the specific ocular
predictive findings predisposing to such benefit remain unclear
and need further and more deliberate evaluation. Hypotensive
effect of phacoemulsification is strongly correlated to safe and
uncomplicated, smooth performance of this technique, which
in turn is determined by stable and non-fluctuate level of IOP
during every surgical procedure. Experienced phacosurgeons
tend to use high vacuum levels to do surgery faster and there-
fore more cost effectively. At the same time, increased vacuum
settings create turbulences in the anterior chamber and conse-
quently leads to its instability. To avoid such unpleasant and dis-
turbing distress-creating side effect, in normal course of phaco
procedure, surgeons have to increase IOP by means of setting
higher infusion height.

On the other hand, main factors determining IOP during
surgery are: initial eye tension, intensity of inflow of balanced
salt solution (BSS) in anterior chamber (highly depends on the
height of the bottle) and outflow amount. High IOP is one of the
main causative factors damaging inner surface of the cornea (en-
dothelium), and developing postoperative corneal edema; role
of high IOP as a factor negatively affecting intraocular microcir-
culation must not be underestimated.

Therefore, it seems reasonable, to assume that adequate level
of preoperative IOP is one of crucial key factors benefiting nor-
mal and safe course of cataract phacoemulsification in both cata-
ract and glaucoma patients.

The main goal of the study is to evaluate how intraoperative
IOP might influence the rate of following complications of pha-
co procedure:

1. Damage of zonular apparatus and potential rupture of pos-
terior capsule;

2. Shallowing of anterior chamber, jeopardizing integrity of
posterior capsule;
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3. Prolapse of iris in main corneal incision (for phaco hand-
piece) and paracentesis;

4. Stromal edema of the cornea leading to decreased visual-
ization of anterior chamber structures

5. Increase of the risk of supra-choroidal expulsive hemor-
rhage

6. Bleeding from iris

Finally, “safe corridor” of preoperative IOP must be estab-
lished. To accomplish the aim of the study is highly recommend-
ed the values of IOP during the basic phases of standard cataract
surgery using phaco technique. We have to take in consideration
also the role of high pre- and perioperative IOP on retinal blood
microcirculation.

In the eye, the vascular pressure begins in the arteries and
ends with the venous pressure in the ending stream. The pres-
sure resistance is given by the blood elements and the vessel
length by branching and by the vascular diameter. The pressure
decreases from the arteries to the capillaries. The main source
of resistance lies in the small arteries and arterioles. The intra-
ocular veins as “starling’s resistors”: Their pressure before the
outflow of the eye must be higher than the IOP ot the flow may
collapse [4-6]. Consequently, the IOP significantly influences
the intraocular vascular flow.

The starling resistor was invented by English physiologist Ernts
Starling and used in and isolated heart preparation during work
which should later lead to the “Frank-Starling law of the heart”. The
device consisted of and elastic fluid-filled collapsible tube mounted
inside a chamber filled with air. The static pressure inside the cham-
ber was used to control the degree of collapse of the tube, so pro-
viding a variable resistance. This resistor was used to simulate total
peripheral (vascular) resistance [7-8].

Under normal conditions, the main arterial pressure (MAP)
can be estimated using the systolic blood pressure (CBP) and
diastolic blood pressure (DBP). According to know equiation
MAP = DBP =1/3 (SBP-DBP). The mean ocular perfusion pres-
sure (MOPP) is calculated as MOPP = 2/3MAP —IOP [9].

Potential situation in surgical practice: Patient SBP of 120
mmHg and DBP 70mmHg has IOP of 20 mmHg, then MAP =
87mmHg and patients MOPP = 38 mmHg. Surgery starts and
the level of infusion is 100 cm, which creates 74 mmHg pressure
in the irrigating line. If there is no function of aspiration (or leak-
age of surgical wounds), this pressure is higher than the arterial
input pressure ultimately causing complete stop of ocular flow
during this surgical step.

From this abovementioned standpoint the another aim of the
study is to prospectively investigate whether the cancelation of
cataract surgery on the day of operation owed to suspected in-
creased risk of intraocular complications in patients with high
blood pressure is justified. We have also tried to access whether
there was a higher risk of developing ocular complications dur-
ing phaco procedure under local anesthesia in patients who have
high blood pressure.

Some studies were published to determine the correlation
between sharp visual loss and transient steep increase of IOP
[10-12]. Moreover, the relationship between the IOP during
phacoemulsification and the subsequent non-arteritis anterior
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ischemic optic neuropathy was assumed [13]. Drastic changes
in the IOP and its acute elevation may induce compression of
the nerve fibers (especially in primary glaucoma eyes) and may
create irreversible damage to the visual field [14].

Material and methods. All measurements were carried out
during all basic phases of standard phaco surgery in humans.
All surgeries were performed under local instillation (tetracaine)
and peribulbar anesthesia (lidocaine) by one surgeon. Intraop-
erative IOP measurements were performed by his assistant. All
procedures were performed using the phacoemulsifier Stellaris
(manufacturer Bausch & Lomb). The main incision size was
2.75 millimeters, coaxial handpiece, two service paracentesis of
1.Imm bimanual irrigation aspiration. The height of the bottle
was 90cm. Duovisc was a common viscoelastic device (OVD)
and the quick-chop phacoemulsification technique was gener-
ally used. The group consisted of 285 patients, median age was
72+4.2 years. There were 162 females and 123 males. Patients
had no clinically significant eye pathologies.

Immediately before surgery, routine blood pressure measure-
ment was done on the right arm with the blood pressure cuff at a
height equal to the level of the patient’s heart. Five blood pres-
sure readings were taken from patient in total:

1. In the pre-assessment period two weeks before.

2. On arrival on the day of surgery, before instillation of dilating
drops.

3. In the anesthetic room before surgery.

4. Intraoperatively and

5. Postoperatively — 30 minutes after transfer to the recovery
room.

IOP measurements were performed in the supine position fol-
lowing draping. The ophthalmotonus was measured using the
sterile contact end of the electronic applanation tonometer Tono-
pen XL (Reichard/Medtronic). The IOP was measured in each
patient:

. Prior to surgery.

. Following the filling of the anterior chamber with OVD.
. Following hydro dissection.

. During phacoemulsification

. During irrigation aspiration.

. During Intraocular lens (IOL) implantation.

. During evacuation of OVD with BSS.

. At the end of surgery.

Results and discussion. Contact measurements of the oph-
thalmotonus did not create any corneal surface complications
with following severe intraocular infections (corneal ulceration,
endophthalmitis, vitreitis) during the follow-up period of cataract
surgery. The primary and ultimate levels of IOP were 18-32 mmHg
(average 19 mmHg) and 7-17 mmHg (average 9ImmHg), respec-
tively. The IOP levels fluctuated between 6 and 61 mmHg intraop-
eratively. The intraocular pressure following the injection of OVD
intra-camerally, following hydro dissection and during evacuation
of visco material, was lower compared with that prior to surgery.
On the other hand, we find out statistically reliable elevation of
I0P at the beginning of phacoemulsification within the process of
phacoemulsification, at the end of phacoemulsification and during
irrigation-aspiration of cortical remnants.

The highest IOP was recorded at the start of phacoemulsifica-
tion (from 40 to 62 mmHg) (Table 1). Maximum pressure of
higher than 40 mmHg was measured in 99% of the cases, higher
than 50 mmHg - 85% of cases and higher than 60 mmHg - in
32% of the cases.

Prior to and during implantation of the IOL the main value
of IOP was 17 mmHg. The systolic blood pressure of patients
ranged from 125 to 190 mmHg (average 160 mmHg) and dia-
stolic blood pressure was among 74mmHg to 105 mmHg (aver-
age 85 mmHg). The MOPP at the beginning of the surgery was
47.2-67.5 mmHg (average 54.2 mmHg), and 0.6-41.0 (average
18.7) during maximum elevation of the IOP (Table 2).

0NN N b W=

Table 1. IOP values in all standard steps of phacoemulsification

10P IOP at the 0P IOP in IO.P 10P 10P
10P 10P s . . during after | OVD
after beginning | during epi- . before IOP at the
Age of | before | after aspi- IOL re-
. Hydro | of phaco- | phaco | nucleus . IOL . end of sur-
patient | sur- (00 . . ration- | . im- mov-
filli dissec- | emulsifi- proce- re- irrica- implan- lan- al gery
gery ng tion cation dure moval . g tation | P .
tion tation
N=1;

85 18 16 6 57 29 37 31 12 13 12 14
N8=62; 16 6 12 45 28 41 8 11 18 9 9
N8:73; 28 30 7 50 38 28 2 17 11 14 8
N7:04; 21 8 13 59 27 34 16 14 50 23 7
N=5;

31 17 22 24 60 15 16 17 13 12 19 8
N7:16; 17 15 15 55 23 44 62 17 13 25 9
N6:87; 27 5 32 52 14 28 35 20 17 12 15
N=8;

30 17 56 4 56 20 53 22 17 28 10 13
N7:39; 16 7 9 43 33 34 27 2 17 | 14 8

average | 18.0 16.0 10.0 54.0 25.0 35.0 21.0 18.0 18.0 15.0 9.0
© GMN 57
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Table 2. Blood pressure values prior to surgery and calculations of eye perfusion (in mmHg)

. Systolic blood | Diastolic blood IOP before MOPP (start- Maximal IOP
Age of patient . . MOPP
pressure pressure surgery ing IOP) during surgery
N=1;85 145 95 16 60.1 56 18.7
N=2; 86 148 72 15 48.9 49 15.5
N=3; 87 162 90 29 52.9 50 26.8
N=4; 70 160 85 19 55.0 58 10.3
N=5; 81 150 88 20 46.8 56 11.4
N=6; 71 125 78 21 47.9 62 0.2
N=7; 68 155 90 26 48.5 53 254
N=38; 80 165 102 17 63.6 52 283
N=9; 73 175 97 16 67.2 44 422
. mised optic nerves, such as in advanced glaucoma or different
. types of optic neuropathies.

. Very high IOP were also noted by Khng et al [15] by the probe
4 in the vitreous body in the cadaver eyes on the following steps of
30 the phaco surgery: during the filling of the anterior chamber with
. OVD and during Hydro dissection. Data show the IOP exceeded

. 16mmHg up to 85% during surgery. Increased blood pressure
10 intraoperatively was thought to be a response to pain. Fichman

et al. [16] asked 600 of his cataract patients who underwent topi-
& o & & & ¢ & cal anesthesia to rate their of discomfort during surgery. 80%

f"" ‘\Q*ﬁ & ;@” & & W among them were complaining mild discomfort, 8% - moderate

< & S & hd

Fig. IOP progression changes (in average values) measured on
standard steps of phacoemulsification (OVD-Ophthalmic visco-
elastic device, I/A — irrigation aspiration, IOL — intraocular lens)

Zhao et al. [8], and Khng et al. [15] were the pioneers per-
forming IOP evaluation in simulated measurements invivo and
in cadaver eyes, respectively. Zhao and coauthors measured IOP
under simulated conditions during standard phacoemulsifica-
tion, while by Khng et al IOP measurements were carried out
on four cadaver eyes by the pressure transducers placed in the
vitreous cavity. It is worth to emphasize that the doubts arising
how this experimental models are comparable to clinical condi-
tions of patients undergoing phaco procedure.

The work of Hagsek et al. (2018), was to be the first to evalu-
ate the results of the fluctuations of IOP and calculated MOPP
during different steps of conventional phacoemulsification.

According to our investigation, the ocular pressure during
the surgery undergoes meaningful changes, bringing to its
highest levels during the phacoemulsifing the lens nucleus.
These sharp spikes of IOP could be the main causative fac-
tor hindering the eye blood perfusion (even to levels closing
the blood circulation in ocular micro vessels). Fortunately,
such transitory increases of IOP even occurring several times,
especially after injecting viscoelastic material and machine-
induced sharp rise of IOP due to extensive irrigation with
BSS, takes the time usually under 40-50 seconds and has
no serious clinically significant consequences. Any longer
time-consuming deteriorations in blood flow of the intraocular
structures, especially in optic nerve head, could be one of the
reasons of its irreversible damage (partial even total optic nerve
atrophy) and undesirable postoperative visual outcomes leading
to patients’ dissatisfactions. Moreover, there are many patients
who need cataract surgery and at the same time have compro-
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and 3% - severe pain. He also monitored the blood pressure of
100 patients and only 1% of had raised blood pressure.

There is an increased risk of 2.5 times of having the cataract sur-
gery in hypertensive patients, especially those between 60-69 years
of age. Compared to non-hypertensives, as reported in the studies
Szmyd 1. and Schwarz B. [17]. However, being hypertensive does
not seem to be a risk for rising blood pressure in this study.

The changes of blood pressure in patients undergoing cataract
procedure are not well studied. Moreover, correlation between IOP
and blood pressure on one hand and between blood pressure level
and frequency of severe intraoperative complication during differ-
ent stages of the procedure needs further elaboration. Intraoperative
rise in blood pressure has been associated with ocular complica-
tions such as suprachoroidal hemorrhage, retinal vascular occlu-
sion and can be fatal from stroke or myocardial infarction. Other
intraoperative complications, hindering the smooth flow of cataract
surgery due to uncontrolled blood pressure could be sharp eleva-
tion of IOP, prolapse of iris, impossibility to perform main steps of
phacoemulsification, causing operation to be postpone. Blood pres-
sure readings of patients going to phaco procedure were measured
on 5 stages: 1. preoperatively at the day of surgery; 2. injection of
OVD, 3. Phaco fragmentation of nucleus, 4. I/A of BSS, implanta-
tion of IOL, 5. postoperatively.

At the same time, the frequency of intraoperative complica-
tions such as: 1. Rupture of posterior capsule and increased risk
of damage of Zinn’s ligaments; 2. shallowing of anterior cham-
ber; 3. Herniation of the iris through incision sites; 4. Stromal
corneal edema causing decreased visualization; 5. Increase of
the risk of suprachoroidal expulsive hemorrhage; 6 bleeding
from iris; was monitored.

Comparing the t-test results of raised systolic and diastolic
blood pressures measured intra- and postoperatively, was highly
statistically significant in case of systolic and significant in case
of diastolic pressure, respectively. There was a 15% rise in sys-
tolic and 9.2% increase in diastolic blood pressures between the
intraoperative and preoperative readings (Table 3).
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Table 3. Blood pressure values prior to surgery and on the different stages of phacoemulsification

Systolic blood pressure
Age of BP before | . . Af.ter Phacoemulsification Aspiration/ Implantation of .
patients surgery 1 eocil;l); of of the nucleus Irrigation IOL postoperatively
N=1; 85 145 155 160 165 174 150
N=2; 86 148 165 165 172 180 155
N=3; 87 162 160 166 170 175 165
N=4; 70 160 158 165 172 177 165
N=5; 81 150 148 160 175 170 155
N=6; 71 125 135 156 165 168 120
N=7; 68 155 160 164 170 175 140
N=8; 80 195 160 165 170 165 145
N=9; 73 170 160 155 175 175 165

Diastolic blood pressure
N=1; 85 95 100 105 106 105 100
N=2; 86 72 80 85 86 90 75
N=3; 87 90 100 104 105 104 90
N=4; 70 85 106 106 105 100 88
N=5; 81 88 98 107 100 95 90
N=6; 71 78 85 97 105 102 75
N=7; 68 90 102 100 108 105 91
N=8; 80 102 105 110 112 104 95
N=9; 73 97 100 95 100 95 95

The highest blood pressure readings were recorded preop-
eratively and were even higher on the different stages of phaco-
emulsification — after injection of OVD phacofragmentation of
nucleus, irrigation-aspiration of lens material, implantation of
IOL. Half an hour after surgery in recovery room patient’s blood
pressure start to decline up sub- or normal values.

There was 15.2% rise (mean values) in systolic blood pressure
during different steps of phaco procedure and increase of 6.9%
in diastolic pressure, respectively.

It is worth to stress that in cases of sharp intraoperative IOP
spikes there was prolapse of iris, shallowing of anterior cham-
ber, impossibility of IOL implantation and other main steps of
phacoprocedure evident triggering factors of which was rise of
systolic and diastolic blood pressure (85% of complicated cases
due to BP rise). Variability in responses maybe due to blood
pressure measurements taken at different steps intraoperatively.
The also reflect the range in response of BP between individuals
during cataract surgery.

Conclusion. Both IOP and MOPP measured during phaco
procedure are different on main steps of surgery. Spikes of high
IOP during operation may jeopardize the intraocular blood flow
due to decreased inflow of blood in the different ocular structures
— optic nerve, retina and choroid. At the same time, there was
high coincidence rate between raised values of systolic and dia-
stolic BP, sharp rise of IOP and undesirable intraoperative com-
plications such as: shallowing of anterior chamber, herniation
of iris through incision site, stromal corneal edema frequently
leaded to necessity of surgery postpone. All abovementioned are
negatively influencing the visual outcomes of phacoemulsifica-
tion and shows the evidence in favor of accurate drug induced
normalization of blood pressure and IOP preoperatively.

© GMN
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SUMMARY

CHANGES IN BLOOD AND INTRAOCULAR PRESSURE ON DIFFERENT STEPS
OF CATARACT PHACOEMULSIFICATION

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.

David Tvildiani Medical University; Javrishvili Eye Clinic «Oftalmij», Thilisi, Georgia

The main goal of the study is to evaluate how intraocular pres-
sure (IOP) and statistically significant changes in systolic and dia-
stolic pressure might influence the rate of complications of phaco
procedure. Non-randomized open study. The group consisted of
285 patients, median age was 72+4.2 years The patients were ob-
served all over the course of surgery. All patients received stan-
dard post-surgery treatment. The operations were conducted by
one and the same surgeon, using one and the same medications
and equipment. Key assessment parameters: [OP before, during
and after the surgery, cataract, blood pressure, phacoemulsifica-
tion. Conclusion. Both IOP and mean ocular perfusion pressure
(MOPP) measured during the phaco procedure are different on
the main steps of surgery. Spikes of high IOP during operation

may jeopardize the intraocular blood flow due to decreased in-
flow of blood in the different ocular structures — optic nerve,
retina and choroid. At the same time, there was high coincidence
rate between raised values of systolic and diastolic BP, sharp
rise of IOP and undesirable intraoperative complications such
as: shallowing of anterior chamber, herniation of iris through
incision site, stromal corneal edema frequently leaded to neces-
sity of surgery postpone. All above mentioned are negatively in-
fluencing the visual outcomes of phacoemulsification and shows
evidence in favor of accurate drug induced normalization of
blood pressure and IOP preoperatively.

Keywords: blood pressure, intraocular pressure, mean ocular
perfusion pressure, phacoemulsification, cataract.

PE3IOME

MU3MEHEHUSA APTEPUAJIBHOI'O U BHYTPUITIAZHOI'O JABJIEHUSA
HA PA3HBIX 9TAITAX PAKOIMYIIbCUDPUKALNN KATAPAKTBI Y IAIIMEHTOB

JxaspumBuiau B.I., Anexkcunsze A.T., Ilyprasa A.T., Tonpua M.U.

Meouyunckuii ynueepcumem Jlasuoa Teunouanu, Inasnas kaunuxa Joicaspuweunu “Ogmanvmudoc”, Tounucu, I py3zus

Ienb mcciie0OBaHuUsI - OIIEHKA U3MEHCHHUSI KPOBSHOTO U BHY-
TPUIIIA3HOTO JIABJICHUs HAa Pa3HbIX JTarnax (pakodMylbcupuKa-
un. [IpoBeeHO HepaHIOMH3UPOBAHHOE OTKPBITOC HCCIEHO0-
BaHue 285 MAalMEeHTOB, CPEAHHN BO3PACT KOTOPBIX COCTABHUI
72+4,2 roma. HaOmoneHne oCymiecTBISIIOCh B TEYECHHE BCEH
onepanuy. [TaleHThl MPOXOAMIN CTAHJAPTHOE IOCIeonepa-
HOHHOE JiedeHne. Ornepanuy MPOBOJUINCH OIHUM H TEM JKe
XUPYPIOM, C OJHUMHU U TEMH YK€ MEIMKAMEHTAMH, Ha OIHOM
o6opynoBarnu. OCHOBHBIC ITAPAMETPBI OLICHKH: BHY TPUTIIA3HOE
nasienue (BIT) mo, Bo BpeMst U moCIie OIepalyi, Karapakra,
apTepuaibHOe JAaBlieHne, PaKoIMYIbCHDUKALIHS.

CoracHO MpPOBEICHHBIM HCCienoBaHusM, kak BIJI, tak u
cpenHee TiasHoe MepQy3MOHHOE JABICHHE, HU3MEPEHHOE BO
BpeMsi IPOLEeAyPhI (paKkodIMyITbCU(PHUKAIINH, PA3THIAIOTCS Ha OC-

HOBHBIX 3Tanax onepauuu. Bemecku Boicokoro BI'J[ Bo Bpemst
OTIEPaIA MOTYT IIOCTABUTH IO YTPO3y BHYTPHUITIA3HOM KPOBO-
TOK BBHJLy CHI)KCHHS IMPUTOKA KPOBU B PAa3IUYHBIC CTPYKTYPBI
IJ1a3a - 3pUTEIbHBIA HEPB, CETYATKA M COCYIUCTas 00OJIOYKA.
OTMedeHa B3aUMOCBSI3b MEXKIy MOBBIIICHHBIMU 3HAUCHHUSIMHU
CUCTOJIMYECKOTO M TUacTONn4eckoro AJl, pe3kiuM MOBBIIICHU-
em BIJl u HexenarelbHBIMH HHTPAOTICPALIMOHHBIME OCIOXK-
HEHHSAMH, TaKUMH KaK: oOMeNleHHe TepeHel KaMepbl, TpbhKa
pamy’XKu B MecTe pas3pesa, CTPOMAIIbHBIN OTEK POTOBHIIBI, YTO
4acTo MPHUBOAUT K HEOOXOAWMOCTH OTCPOYKH OIepanuu. Bui-
MICU3TIOKEHHOE HETaTHBHO BIIMSET Ha BU3yaJbHBIC PE3YJIBTaThI
(hakodMyIbCH(PUKALUN U CBHICTEIBCTBYET B IOJB3Y MEIHKa-
MEHTO3HON HOpMaM3aluu aprepuaibHoro nasienus u BIJ] o
OTICPALUH.
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ROLE OF DIACARB (ACETAZOLAMIDE) PREMEDICATION IN PREVENTION
OF CATARACT PHACOEMULSIFICATION COMPLICATIONS

Javrishvili V., Aleksidze A.T, Shurgaia A.T, Todria M.

David Tvildiani Medical University, Javrishvili Eye Clinic «Oftalmij», Thilisi, Georgia

Cataract is an age-related disease and it is one of the main
causes of blindness all over the world. Cataract incidence in-
creases with age and while its frequency is 2.9% in the popu-
lation aged under 55, incidence reaches 40% in the population
over 75 years.[1] Most widespread method of cataract is phaco-
emulsification of the opacified lens and its replacement with the
new, transparent artificial lens. Similar to all surgical interven-
tions, phacoemulsification can be accompanied with complica-
tions. The complications are diverse and are classified in four
main categories: 1. complications associated with anesthesia,
such as damage of the optic nerve (0.09-0.79%), retrobulbar
hemorrhage (0.03-0.32%) and impairment of eye pupil integrity
(0.009-0.13%); 2. Surgical complications, such as prolapse of
vitreous body, supra-chorioid hemorrhage (0.07%), detachment
of Descement’s membrane, intra-operative myosis, posterior
capsule rupture (0.5-16%) and zonular dialysis; 3. Early post-
surgical complications, such as anterior chamber narrowing,
corneal leukoma, iris prolapse, post-surgical entophthalmia and
uveitis; 4. Late post-surgical complications, such as refractive
disorders and posterior capsule opacification, i.e. secondary cat-
aract [2]. The most widespread complication is associated with
the surgical factor and this is rupture of the posterior capsule [3].
In this study the emphasis is made on the prolapse of vitreous
body, chamber narrowing, iris prolapse, corneal leukoma and
bleeding from iris.

Diacarb is diuretic, frequently used against hypertension. Its
active ingredient is Acetazolamide, it is used in Georgia, Russia,
Lithuania and Latvia with the name Diacarb. Acetazolamide is
carbonic anhydrase inhibitor, reduces excretion of hydrogen in
kidneys and increases excretion of water, sodium, potassium and
bicarbonate. It is also used for treatment of glaucoma, though
regular consumption of high doses causes electrolyte imbalance.

Most of the above listed pre-, intra- and post-surgery compli-
cations are associated with the fluctuations of intraocular pres-
© GMN

sure in the course of surgical operation. Goal of our study was
assessment of the role of Diacarb, as hypotonic agent in man-
agement of these complications.

Material and methods. 400 patients were selected for the
study. They were divided into control group including 300 pa-
tients and Diacarb group composed of 100 patients. The patients
were aged from 57 to 84 years. Control group included 183 fe-
males and 117 males while in the treated group there were 57
females and 43 males.

In the treated group the patients were prescribed single oral
dose of Diacarb a one day before the surgery. Before surgery
all patients were subjected to standard ophthalmologic examina-
tion. All operations were conducted by one and the same sur-
geon. Operations were conducted by means of phacoemulsifica-
tion machine Stellaris. For anesthesia there was used tetracaine
(topically) and lidocaine (retrobulbar anesthesia). Main incision
was of 2.75 mm width and was made on meridian corresponding
to 12 o’clock while paracentesis — 1.1 mm, at meridians corre-
sponding to 3 and 9 o’clock, irrigation and aspiration was pro-
vided bimanually, irrigation bottle was at 100 cm height from
the patient’s level. Duovisc was used as main viscoelastic. After
the surgery all patients were instilled antibiotics.

Results and discussion. As a result of study it was found that
in control group 42 (14%) of three hundred patients had com-
plications, while in Diacarb group complications had 11 (11%)
patients of 100. Prolapse of vitreous body developed only in
one (0.33%) patient of 300 in control group while in the treated
group such complication was not indicated at all (0%). Rate of
chamber narrowing was approximately equal in both groups
(3.33% control group vs. 3% Diacarb group). Iris prolapse was
found in 12 (4%) patients of control group and 3 (3%) in Diacarb
group. Cornea opacification was identified in 10 (3.3%) patients
of control group and 2 (2%) in treated group. Iris bleeding is a
very rare complication and in this case it has developed only in
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2 (0.67%) patients of control group. It should be noted that inci-
dence of intra-surgical myosis was slightly higher in the treated
group - 3 (3%) patients, compared with the control - 7 (2.33%)
patients (Fig.).

mControlGroup  m Diacarb group Columnl

14%

11%

I 0%
— %
W 0,67

0%
|
I . 00%

Fig. Rate of intraoperative complications in control and med-
ication groups

Acetazolamide is carbonic anhydrase inhibitor and it is used
for treatment of numerous diseases, including idiopathic intra-
cranial hypertension, congestive cardiac insufficiency, paralysis,
epilepsy etc. [4]. In ophthalmological practice it is used for treat-
ment of glaucoma (in topical Diamox form). Regular, systematic
administration of Acetazolamide can result in serious electrolyte
imbalance and therefore, this preparation is rarely prescribed
separately. There were conducted numerous studies dealing
with the Acetazolamide role in preventing phacoemulsification
complications. Agarwal and Malik were the first (India), who
showed interest to this issue and found out that Acetazolamide
plays significant role in prevention of vitreous body prolapse
[5]. Later Maria and Kale established that topical Acetazolamide
(Diamox) has slight but not significant effect on intraocular pres-
sure. At the same time, there was significant difference in inci-
dence of vitreous body prolapse between control and medication
groups. In case of Diacarb, its risk was lower [6]. In 2014, study
conducted by Hayashi, Yoshida, Sato, Manabe and Yoshimura
showed that in the patients with pseudoexfoliation syndrome,
oral administration of Acetazolamide significantly reduced in-
traocular pressure [7], especially for the first 3-5 hours. The
same scientists conducted research where they compared effects
of different hypotension remedies. It was established that car-
bonic anhydrase inhibitor had the best hypotensive effect within
4-8 hours after surgery, while in 24 hours after the surgery the
effects were equal.

All of the above mentioned studies make main emphasis on
the post-surgical intraocular pressure while in our study we have
paid great attention to such complications as vitreous body pro-
lapse, iris prolapse, bleeding from iris, intra-surgical myosis and
anterior chamber narrowing that are mostly closely associated
with pressure variations in the course of surgery.

Conclusion. Effect of oral and topical Acetazolamide in
management of phacoemulsification complications is already
confirmed, but these complications are mostly related to post-
surgical intraocular pressure. In our study we have noticed posi-
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tive dynamics in prevention of such complications as iris pro-
lapse, iris bleeding, vitreous body prolapse and anterior chamber
narrowing. To reliably substantiate its role in prevention of the
mentioned complications, further researches are required in this
area. More in-depth researches are required to compare effects
and side effects of Acetazolamide, timolol and other prepara-
tions in intraocular pressure control.
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SUMMARY

ROLE OF DIACARB (ACETAZOLAMIDE) PREMEDI-
CATION IN PREVENTION OF CATARACT PHACO-
EMULSIFICATION COMPLICATIONS

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.

David Tvildiani Medical University, Javrishvili Eye Clinic
«Oftalmij», Thilisi, Georgia

Goal - assessment of Diacarb (Acetazolamide) role in preven-
tion of cataract phacoemulsification complications.

Study includes 400 patients, 300 of which comprise the con-
trol group while 100 patients were administered one dose of
Diacarb orally, one day before the surgery. The patients were
observed in the course of surgery, as well as in the post-surgery
period.

All patients received standard post-surgery treatment. The op-
erations were conducted by one and the same surgeon, using one
and the same equipment.

Object of observation were such complications as vitre-
ous prolapse, narrowing of anterior chamber, iris prolapse, iris
bleeding, intraoperative corestenoma.

Rate of complications in the group treated with Diacarb was
slightly lower, compared with the control group.
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Pre-surgical administration of Diacarb slightly reduces the
complication risks. More researches are required in this respect.

Keywords: Diacarb, Acetazolamide, cataract, phacoemulsifi-
cation surgery complications.
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POJIb INPEMEJIUKALIUN JTUAKAPBOM (ALETA30-
JIAMUI) B MPOPUJIAKTUKE OCJOKHEHHI ®A-
KOSMYJIbCUPUKALINU KATAPAKTbBI

JixagpumBuin B.I., Anexkcuaze A.T., Hlypras A.T.,
Tonpus M.H.

Meouyunckuit ynusepcumem Jlasuoa Teunouanu, Iaznas kiu-
nuka /icaspuweunu “Opmanomudrc”, Tounucu, I pysus

Lenp uccnenoBanus - onpenesieHue posu auakapoa (amera-
30J1aMHUJI) B MPEBEHIMH OCIOKHEHUH (akodmysbcudukanum
KaTapaKThl.

O6cnenoBanbl 400 mauuenToB ¢ karapakroi, 100 u3 Hux co-
CTaBWIM OCHOBHYIO Ipymy. [laieHTs! 0CHOBHOI IpyHIbl IO~
JIyYHJIM OTHOPA30BYI0 IIEpOpajIbHYIO 103y Auakapba 250 mr, 3a
OJMH AeHb 110 oneparuy. 300 naueHToB COCTABUIN KOHTPOIIb-
Hy!0 rpyny (6e3 mpeMeanKaluy Auakapoom).

HaLlI/IeHTbI Ha6m011am/101> BO BpEMs OIl€paliid U B TCUCHUE
IIOCJICONEPALIMOHHOIO NEPHUO/ia HA MPOTSHKEHUU 2-X 4acoB.
Bcem mamueHTam IpOBOAMIIOCH CTAaHAApTHOE IOcieonepa-
IIMOHHOC JICUHCHUC aHTl/IGI/IOTI/IKaMI/l U CTEporaaM B TECUHCHUE
4 yenenn.

‘YcTaHOBIIEHO, YTO B KOHTPOJIbHOH Ipynne y 42 (14%) nauu-
CHTOB BO3HHKIJIN OCJIOKHCHHUS, B OCHOBHOI rpynIe OCJI0KHEHU
BbIABJIEHB! y 11 (11%) manueHToB: BbINaJeHHE CTEKIOBHIHOIO
Tena pasBuiiock Tonbko y 1 (0,33%) manuenta uz 300 nanuen-
TOB B KOHTPOJIHOH IpyIIIe, B TO BpeMsl Kak B OCHOBHOM Ipyme
YKa3aHHOE OCJIOKHEHHE HE BBIABICHO. CKOPOCTh CYXKEHUs Ka-
Mepbl ObLIa IPUMEPHO OIMHAKOBOH B 00eux rpymmax (3,33%
KOHTpOJbHAs rpymna npotus 3% B rpymne auakap6a). Beimaze-
HHE pagyKK1 oOHapyxeHO y 12 (4%) nauneHToB KOHTPOJIbHOM
rpynnsl 4y 3 (3%) manueHToB Ipynmnsl JuakapOa, IOMyTHEHUE
poroBuis - y 10 (3,3%) nauueHTOB KOHTPOJIBHOM I'pyNIbl U
2 (2%) maunueHTOB OCHOBHOI rpynmsl. KpoBoreuenue pamysx-
HOIT 000JI04KH IJ1a3a - BEChbMa PEIKOe OCJIOKHEHHE U B JAHHOM
cilydae pa3BUiIoCch ToNbKO Y 2 (0,67%) nanueHToB KOHTPOJILHON
rpynIsbl. Cne;[yeT OTMETHUTDH, YTO YaCTOTa MHTPAOIIECPALIUOHHO-
ro MHo3a ObljIa HECKOJIBKO BhIIIe B OCHOBHOU rpymre - 3 (3%)
MalyeHTa B CpaBHEHUH ¢ KOHTpoJieM - 7 (2,33%) nauueHToB.

[Tokazatenn ocCnOXHEHHH, 3aQHUKCUPOBAHHBIC B OCHOBHOM
rpymnre, 6]>IJ'II/I HE3HAYUTECJIbHO HUXKE B CPABHCHUM C KOHTPOJIb-
HOH rpynnoil. Cunraem, yTO NPUMEHECHUE MOHOTEpANUU AHa-
KapOOM HEJOCTAaTOYHO JUIsi HW30eKaHUsI MHTPAOIEPALIMOHHBIX
OCJIOKHEHHH.
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TEHE3UC KAPUECA B OPY OMHUK TEXHOJIOT U

Hu:xapansze H.O., Mamananse M.T.

Tounucckuii 2ocyoapcmeennvitl MeOUYUHCKUL YHUgepcumem, 0enapmamenm 000HmMOoN02UlL;
Cmomamonoauueckas KIUHUKA U yueOHo-uccredosamensckuil yenmp « YuuJenmy, Tounucu, Ipysus

Kapuec sBisieTcst OTHUM M3 CaMbIX PaclpOCTPaHEHHBIX 3a-
OosieBaHuit B mupe [31]. DTHoONOrNS M MaToreHe3 KapHo3HOTO
npolecca Mo ceil 1eHb CYMTAIOTCS aKTyalbHOU MpolsieMoit co-
BpPEMEHHO cTomatonoruu [4,23].

MexaHu3MBl, Jexallie B OCHOBE Pa3BUTHUsSI KapHeca 3yOOB,
paccMaTpuBalOTCs Kak MPOLECChl, MPOMCXOAAININE B TBEPABIX
TKaHSX, TaK KaK, C OQHOI CTOPOHBI, 3a00J€BaHHE MOpAKAET
KanbL(DUIMPOBAHHbIE TKAHU 3y0a, a ¢ JIPYroil - U3MeHsAeTCs
COCTaB OMOIUIEHKH, YTO SIBIISIETCS] MYyCKOBBIM MEXaHH3MOM Ka-
PHO3HOTO Tpolecca.

B 1924 ., ¢ MOMeHTa nepBOHAYaIbHOTO OMMUCAHUSI MyTareH-
Horo crpentokokka (MC), ycTaHOBIEHa Beayliasi posib CTper-
TOKOKKOB, B YaCTHOCTH Streptococcus mutans B Pa3BUTHUH Ka-
PHO3HBIX TMOBpeXxaeHui 3yooB [21,22]. IpencraButenu poaa
Streptococcus SIBISIOTCS TPaMIIOIOKUTEIbHBIMU (DaKyJIbTaTHB-
HBIMH aHaPOOHBIMU KOKKaMH. Ha ceropHsIHuii a1eHp BbIaene-
HBI YETHIPE KJIacTepa CTPENTOKOKKOB MOJNIOCTH pTa (puc. 1), cpe-
T KOTOPBIX Streptococcus mutans sIBISIETCS TPYNION BBICOKOH
KapuecoreHHoct# [17].

Kapuecorennslit noreHuman S. mutans, mo Bceil BeposTe-
0CTH, OOYCIIOBJICH MHOXECTBOM (HaKTOPOB BHUPYIEHTHOCTH:
1) mMeTabonu3MpOBaTh YIIIEBOABI C COIMYTCTBYIOIIMM BBIICIIE-
HHEM MOJIOYHOI KHCIIOThI (KHCIOTO0Opa3oBaHue); 2) COXpaHsTh
YCTOMUMBOCTB K KUCTION CPEJIe U BBIKMBATh B HEM; 3) MPHKpPETIsT-
Chbsl K TIOBEPXHOCTH 3y0a MOCPENCTBOM TOBEPXHOCTHBIX aJIre3u-
HOB; 4) OCYILIECTBIIATh CHHTE3 HEPACTBOPUMBIX IVIIOKAHOB U (hop-
MHpOBaTh B 3yOHOM HaJleTe MYJIBTHOAKTEPHAIBHBIC CTPYKTYpPbI
(GuoruieHkH); 5) yCHEIIHO yCTPaHATh APyrue ITaMMbl OaKTepuii
MyTeM BbIpaOOTKH OakTeprolMHoB [3,14,19].
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JlOCTHXKEHUST MOJIEKYIIPHOH OMOJIOTMU BBISBHIM, YTO S.
mutans HEBCETJa BBISBISIETCS NPH Kapuece, APyrHe KHUCIIOTO-
HPOAYLHUPYIOIIHE OaKTepHH TaKKe MOTYT OBbITh BOBJICUCHBI
B IIAaTOreHe3 Kapueca M POTOBasi MOJOCTh YeJOBeKa HaceleHa
MHOXXECTBOM PA3JIMYHOTO BH/a OaKkTepuii, GOJIBIIMHCTBO U3 KO-
TOPBIX OTHOCATCS K BHUJIaM-KOMMEHCaJIaM, HCO6X0}1HMLIM A
Mo/IepKaHUsl PaBHOBECUS] B SKOCHCTeMe rojocTu pra [8,15].
HecMoTpst Ha TO, YTO HEKOTOPBIE OAKTEPUH UIPAIOT KITIOYEBYIO
pOJIb B Pa3BUTHUHM KapHO3HOTO IMPOIECCca, UX MOKHO HMACHTHU-
¢unupoBath B POTOBOM MOJIOCTH WHIMBHAYYMOB 0€3 Kapueca
[1,14]; BBIIEN3IOKEHHOE YCHIINBAECT UHTEPEC K BHIABICHUIO U
OIPEACIICHUIO MATOI€HHBIX BUI0B MUKPOOPTaHU3MOB, BbI3bIBa-
IoMX Kapuec [15].

CortacHO MHEHHMIO HEKOTOpBIX aBTOpoB [12], ogHOM M3 oc-
HOBHBIX IPUYHH CJIIO)KHOCTHU OGHapy)KeHl/Iﬂ NMOTCHIHWAJIBHO I1a-
TOI€HHBIX BHUJIOB MUKPOOPraHHU3MOB, BBI3BIBAIOLINX KapHec,
SABJIACTCA TOT (baKT, YTO HEBCEraa BO3MOXKHO I/IlleHTI/I(l)I/lLIPIpO—
BaTh €MHCTBEHHbIH 3THOJOrMYecKui (axrop 3aboieBaHUs,
Kak B clydae kiaccuueckux 3aboneBanuit. C ogHoil cTopo-
HBI, CJIOKHOCTB 9KOCHCTEMBI (0OHAPYKEHO HECKOIBKO COTEH
BHUJIOB C MHOTOYHCIICHHBIMH YPOBHAMHU BSaHMOﬂeﬁCTBHﬂ) 3a-
TPYAHAET BBIACICHUC NMTOTCHIHUAJIBHO MAaTOICHHBIX IITAMOB; C
JIpyroi - Oosbliast 4acTh OAKTEPHU HE MOJAACTCs KyJIbTHBH-
POBaHUIO U CJIEJOBATEIBHO, TPAJAUIMOHHBIE MUKPOOHOIOTH-
YEeCKHE CIIOCOOBI AAIOT HEMOJIHYI0 KapTHHY NMPHPOIHBIX CO-
o011ecTB, HACENSIONIMX 3yOHOH HaleT U o4ar 3abosieBaHHs
[17,30,40].

CrannapTHble MHUKPOOUOJIOTHYECKHE METOJUKH
(KyJIbTypanbHbIH METOA) MTO3BOJIMIN H30JIUPOBATh HEKOTOPbIE
OakTepuu, NPUCYTCTBYIOIINE B KAPUO3HBIX MOPAKEHUAX, Ta-
kue kak S. mutans [10] u Lactobacillus spp. [1,5] B xpoHos10-
TMYECKOM TOpPSAKE, YTO ¥ BbI3BAJIO BO3PACTAOLINI Hay4HbIH
HUHTEPEC YUCHBIX K KJIHOUEBBIM 6aKTepI/IﬂM, BOBJICHCHHBIM B
MaTOJOTHYECKUH mpolecc. BrocneacTBun, HECKOIbKO aBTO-
poB uaeHTuduIMpoBanu B kapuece Bifidobacterium spp. [1,24],
OJIHAKO M 9TO HE OKOHYATEILHOE PEllIeHNE B U3YUSHUH TeHe3uca
Kapueca 3y0O0B, IOCKOJIBbKY OOJNBIIYIO YacTh OaKTepuil pOTOBOIA
IMTOJIOCTU HEBO3MOXKHO KYJIBTUBUPOBATH BBUAY CJIO)KHOCTHU BbI-
JIeTICHHsT OJTHOBPEMEHHO BCEX MHUKPOOPTaHU3MOB.

COBpeMeHHOe PasBUTUE METAIrCHOMHBIX METOAOB U METO-
MK CEKBEHMPOBAaHHMs HOBOTO IOKOJIeHHsI (next-generation
sequencing) MO3BOJISIET MPOBOIUTH HUCCIEAOBAaHHSI COOOIECTB
GakTepuil B IIEJIOM U OIPENeNIUTh BHJIOBOE pa3HOOOpa3ue Ka-
pHecoreHHbIX OakTepuii, aHanu3upys oburyro JTHK cnoxHbIX
00pasioB MHKPOOPTaHU3MOB (METareHoM), MPH KOTOPOM HET
HE0o0XOIMMOCTH KyJIBTHBUPOBaTh camu Oaktepun [33].

MeTrareHOMHbIE TEXHOJIOTUH BIICPBLIC ITO3BOJIMJIA BBISIBUTH DKC-
TPAOPAMHAPHO PA3HOOOPA3HYIO SKOCUCTEMY, B KOTOPOil S. mutans
COCTABILSIET JIMIIb HEOONbIIYI0 (paKIHI0 OAaKTEepHaIbHOTO CO-
obmectra (0,7-1,6% B KapuO3HBIX MOpaxeHWsx), a Veillonella -
JOMUHHPYIOLLYI0. DTH Pe3ylIbTaThl OTPAXKAIOT MOTUMHUKPOOHBIH
npodunb kapreca 3y0OB M yOSIUTEIBHO CBUIETENBCTBYIOT, YTO
Kapuec BbI3BAH MHOTOBHIOBBIMH COOOILECTBAMH, a HE H30JIUPO-
BaHHBIM criel(HISCKUM martoreHom [6,13,33].

OHAKO ATOT crocO0 BBIIEIEHUS HEMOAAIOIINXCS KYJIGTUBU-
POBaHUIO KapHUEC-3THOJIOTIMYCCKUX 6aKTepMaanbe IIITaMMOB
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HE JIaeT YeTKYIO ITHOJIOTHYECKYI0 KapTHHY Kapueca, Tak Kak
JIHK, obnapy»xeHHast B 00pasiie, MOXKET IIPUHAIIEKATh TaBHO
morudmieit (HeakTuBHOM) 6akTepun [30].

Brenpenne B KIMHNYECKYIO TPAKTHKY JOCTIDKEHHN TEXHO-
noruit renomuky, PHK-npodummposanne nossomsier uaeHTH-
¢unupoBars (IeTePMUHNPOBATH) METATPAHCKPHIIIINIO — aKTUB-
HYIO MUKPOOHYIO KOMITO3HIIUIO, UTO H BEIPAXKaeT TeHeTHIECKUH
penepryap HHMLIULIKN U IporpeccupoBanus kapueca [6,30].

C mpuKIIaHOI TOYKH 3peHHs, CIeyeT OTMETHTh, YTO paHee
JUISL BBISIBJICHUS STHOJIOTHU 1 SIHAEMHOJIOTUH Kapreca n3yda-
JIHCh IMITaMMBI MUKPOOPTAHU3MOB CIIOHBI M 3yOHOTO Halera,
TaK KaK CYMTAJIOCh YTO OAKTEepHU KapHeca IPHCYTCTBYIOT TaK-
K€ B OKPY>KaIOIUX HUINAX - B clIroHe [29,32].

IIprMeHeHnI0O «OMHK» METOIMK B CTOMATOJIOTMH ITOCBSITHIIN
cBoM HccaenoBanust Aurea Simon-Soro 1 Alex Mira (Puc. 2) [36].
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Simén-Soro A. Mira A.
Trends in Microbiology
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Puc. 2. Tonocpaguueckas paznoguonocms 6AKMePUAIbHbIX
KOMRO3UYUil Ha UHOUBUOYATbHOM YposHe. Hem bonvute wpugm,
mem gvlue npedCcmasieHHOCMb MAKCOHOMUYECKUX 2PYAN  CO-
OMBEMCMBYIOUUX HUULAX NOTOCTU PIA

Oxa3anxoch, 9T0 B MHKPOOHOM COCTaBe KapHO3HOH sMaiu
(opamkeBBIN KpyT) JOMUHHPYIOT Veillonella, Fusobacterium w
Porphyromonas, a B ciarone (CHHHI KpyT) IpeodiafaeT reHOM
Streptococcus, Neisseria n Prevotella. HecMoTpst Ha cXOXHi
OaKTepHaIBbHBIH COCTaB, B 3yOHOM HaieTe (OMpPIO30BEIH KpPyT)
He HJCHTHPHUIUPYIOTCS aKTUBHBIE KapHeCOT€HHBIE BUJIBI /TeHbI/
(PO30OBBIH, IEHTPAJIBHBII KPYyT). DTH IaHHBIC YOSAUTENHHO CBH-
JIETeIbCTBYIOT, YTO U3yUCHHE MUKPOOPTaHU3MOB CITIOHEI U 3y0-
HOTO HajleTa He MO3BOJISIIOT CJIeIaTh 3aKIIOUeHNE O TAKCOHOMU-
YECKOM COCTaBe MHKPOOHOTHI Kapueca [20,33,36].

CremyeT OTMETHTBH, YTO TAaKCOHOMHYECKHH COCTaB MHKPO-
OMOTHI Kapyreca He OTpakaeT CyTH MaToJOTHU (MH(POPMAIHS O
(YHKIUSIX KOHKPETHBIX MUKPOOPTaHU3MOB B SKCTPAOPIUHAPHO
pa3HO00Opa3HOIl HKOCHCTEME); TPAHCKPUNTOMHKA (MeTaTpaH-
CKPUNTOMHKA), B OTIMYME OT METArcHOMHKH, HCCIEAyeT He
TeHHBIH COCTaB COOOIECTBA, a er0 TPAHCKPHUITEI — MAaTPHUIHYIO
PHK. Hammume TeHHBIX TPAaHCKPUNTOB B KIIETKAaX OakTepwid
CBUJICTENILCTBYET 00 JKCIIPECCHU T'€HOB, KOMUPYIOINX (DyHK-
IMOHAIBHBIE ONIKH, YTO JaeT BO3MOXHOCTh M3YydUTh (yHmIa-
MEHTAJIbHBIC ACHEKTHl STHOJIOTHH W MATOTreHe3a KapHeca, POJIH
KapHEeCOTCHHBIX BUJIOB M (DYHKIUH CIICI(HICCKUX TEHOB B pas-
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BUTHH Kapro3HOro 3aboseBanust [19]. ComtacHO 3THM JaHHBIM,
CTPOr0 PEKOMEH/IOBAaHO MJICHTH(HIMPOBATH METATPAHCKPHIILIHIO
— aKTHBHYIO MUKPOOHYIO KOMIIO3ULIMIO Kapueca ¢ omorisio PHK-
aMIUTA(UKALMH, UCHOJB3Ys 00pa3Libl TOJIBKO KAPUO3HBIX MOpaxe-
HUI.

Jannple PHK wuccrienoBanusi v cieoBaTesibHO MeTarpaH-
CKPHIILIMOHHBIH MPOQHIIb 00pa3LoB KaPUO3HBIX HOPOXKEHUH pas-
HBIX THIOB (Topaxkenust smanu « WSy, riyboxuii kapuec «DD» n
CKPBITBIC ITOJIOCTU ACHTHHA «H») TTIOKa3bIBAIOT YTO BBIACIIAIOTCS,
B CPEAHEM, BOCEMb AKTUBHBIX I'€CHOB B ITOPAKECHHBIX OMAJIK U ICH-
tiHe. Kaxoe nmopakeHne Kak dMajii, TaKk U JCHTHHA CONCPIKUT
pasnu4HyI0 KoMOHMHaImIo Oaxrepuii. Pesynbrarsl MccienoBaHus
BBISABUJIN TOJIBKO OAHUH C.]'ly‘-laﬁ, KOrJia B IMOpPaX€HUKU JTOMUHUPOBAJT
onuH O6aktepuasbHblii reH CA08S5, KOTOPbIiA TIPEACTABICH Ha PHC.
3. DTOT UCKIIOUMTENBHBIHA citydail ¢ 99% coctaBom Lactobacillus,
OIMCaH B «CKPBITOID TIOJIOCTH IeHTHHA. Bee pyrie 00pasiip! critb-
HO Pa3IM4aloTCsl y PasHbIX WHIMBU/YYMOB, JI)Ke B MPE/Iesiax OHO-
IO U TOTO e THIA Kapruo3Horo nopaxenus (Puc. 3). Camblii HUZKHI
OaKTepUaIbHBIN CIIEKTP KAPHOCOICHHONW MUKPOQIIOPHI OIHCAH B 10~
PKECHHOM SMasH, B cpesiHeM, 177 GUIoTrUmoB Ha oOpasell, a camblit
BBICOKHH - B «OTKPBITHIX» ACHTHHOBBIX MONOCTX (251 dustornn Ha
oOpaser). BelmensnoxeHHOe yKa3bIBaeT, YTO B OTKPBIThIC KapH-
O3HBIC ITOJIOCTH ACHTHHA MUKPOOPTaHW3MbI IIONAaAA0T U3 CJIFOHBI,
J@Ke B TeX CIydasix, Korjaa OHOIUIeHKa, 00pa30BaBLIAsICs TOBEPX
HOpaKeHMs1, yiajieHa. B CKPBITBIX MONOCTSIX JACHTUHA WACHTU(U-
mupoBan 201 ¢uotumn Ha odpaserr [34].

AHanu3 BBILICHIPUBEICHHBIX TPAHCKPUIITOB Kapueca IIO-
3BOJIMJI OLIGHUTh HMCTHMHHOE MHOrooOpasue B KOHKPETHOM
KJIMHUYEeCKOM obOpasue (mopaxenus smanu «WSy», miy6o-
kuit kapuec «DD» u ckpbiThle nonoctu aentuHa «Hy). Bonee
TOT0, MYJBTHIITAMOBBIN (MOIUMUKPOOHSBI) mokasarens PHK-
[IPOAHAIN3UPOBAHHBIX 00Pa3LI0B KapHO3HBIX MMOPAKCHUN MOI-
TBEPXKAACT KOHLEIILHUIO O TOM, YTO MHOIOYMCIIEHHBIE, PA3HO-
o0pa3Hble MUKPOOPraHU3Mbl MUKPOOHOTBI 00Pa3yIOT CIOKHYIO
MeTabO0INYECKYIO KOOMEpaLUio U COBMECTHO, TApPMOHHUYHO (CH-
HEPruYHO) BBIMOJIHSIIOT MIATOTCHETHUECKYI0 (DYHKIMIO HHULIHA-
LU 1 porpeccupoBanus kapueca [27].

AHHOTAMKM T€HOMOB (POJIb NMaTOr€HHBIX BHUAOB M (QYHKIUH
creq(UUSCKUX TeHOB) MOATBEPKIAIOT KOHLEMIHIO 00 acco-
UMY Crieln(pUISCKUX TeHOB 1 MeTaboandyeckux myTeil. Co-
[JIACHO TaKOM KOHIICIIUH, PaIUKaIbHO Pa3IMyHbIe TAKCOHOMH-
YECKHEC KOMIIO3HULINU q)yHKLlPlOHaJ'[]:HO YAUBUTEIIBHO ITOXO0XKHU.

3HAYUMBIM aCIIEKTOM COBPEMECHHBIX T'€CHETUYCCKUX UCCIIEN0-
BaHuii Ha ocHoBe PHK siBisiercs, 4To MeTarpaHCKpunThl (TpaHCc-
KPHITHI TEHOB Pa3HO00Opa3HbIX HpeCcTaBUTeIeH MUKPOOUOTHI)
HavaJbHOIO Kapueca HMalu JOCTOBEPHO OTIMYAIOTCS OT KapH-
eca JICHTHHA JlayKe B MOJIOCTH OJIHOTO M TOTO ke 3y0a. PasHblii
OakTepualIbHBIM COCTaB Ha Pa3JIMYHBIX CTAJUSIX MPOrPECCUPO-
BaHUs 3200JICBaHKs WIUTIOCTPUPOBAH Ha IPUMEpe H30JIMPOBaH-
HBIX 1os1ocTeil HuxHero mossipa (Puc. 4). Tak, B “CKpBITBIX 1O-
JIOCTSIX ICHTHHA MpeobiianaroT OakTepun cemeiictBa Neisseria,
Lactobacillus, Megasphaera v Rothia, a npu Ha4aJ bHOM KapHe-
ce amaiu (6e3 mosoctHoro aedekra) - Haemophilus u Gemella.

Crenyer OTMETHTb, YTO CIIEKTP CTPENTOKOKKOB TOKE MEHSICT-
csl B 3aBUCHMOCTH OT JoKaym3auuu nopaxenus (Puc. 4,5). Tak,
B KapHO3HBIX MNOPAXEHUAX B IpEaciaxX ACHTUHA IPEBAIIUPYET
S. sanguinis, a B oOpa3lax KapHO3HBIX MOPAXEHHI sManu - S.
mitis. Yto kacaercst S. mutans, BO Bcex oOpasLax oOHapy:KeHa
IpeaebHO HU3Kas JI0Jis, Bapbupyouias B npenenax ot 0,73% B
nopaxenusx aainu 110 0,48% - B orkpbirom nentune u 0,02% -
B CKPBITBIX IMOPAXKECHUAX ACHTHHA, YTO CTaBUT I10[I COMHEHUE €T0
3HAYMMOCTh KaK OCHOBHOT'O 3THOJIOTMYECKOIO areHTa Kapueca 3y-
608 [33,34,36].
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Puc. 3. MemampanckpunyuonHulii npoguib Kapuo3HvIX NOPAN’CeHUL
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Sanguinis
Simén-Soro A, Mira A.
Trends in Microbiology

Puc. 4. Traneougppepenyuanvhas baxmepuanrbHas KOMRO3U-
Yusl pA3ULHBIX KAPUOZHBIX NOPAICEHUT HUICHE20 MONAPA

Bakrepun Lactobacillus npakTHYEeCKH OTCYTCTBYIOT
B IOPAXCHHUAX 5MajJM M 3TO O3HAYAET, YTO OHH, IO BCEH
BEPOSATHOCTH, HE Y4acTBYIOT B MHuIManuu kapueca (Puc.
3,4) [35,36]. CoOTBETCTBEHHO KOJUYECTBO (KOHIIEHTpA-
uust) Oakrepuit Lactobacillus, 4acto ucnosib3dyemoe s
HPOrHO3MPOBAHMUSA pPHCKAa Kapueca B JIMArHOCTUYECKUX
TecTax, MOXeT ObITh HemHpopMmaTuBHbIM. CienyeT mpu-
3HATh, YTO M B HACTOsAIIEE BpeMs, TECThl PUCKa Kapueca
U MHIUBUAYaJIbHbIC NPOIPAMMBbl IPEBEHLUU Kapueca 3y-
60B 0a3MpyIOTCs Ha KOJIMYECTBEHHOM COCTaBE IITAMMOB
Streptococcus mutans n Lactobacillus B poToBoil )HIKO-
ctu u 3yoHoM Hanére [35,36].

AHaJM3 TOIYYCHHBIX JAHHBIX, IO3BOJISACT IPEIIIOI0KUTS,

66

S.dentisani
@ s gordonii
@ smitis
@ smutans
@ sonis

S.salvarius
| @ ssanguinis

Puc. 5. Cnexmp cmpenmoxkKoKko 6 pasiuiuHuIX KapUo3HuIX Ho-
pasxceHusx

YTO TMPH Kapuece 3Malu JOMUHUPYIOT YIIIEBOA-MeTaboIH3Upy-
IOIIME T'eHBI, TOI/Ia KaK MPH KapHuece AEHTHHA TeHbI BBINOIHSIIOT
MeTabonu3M minkaHoB [33,35,36]. MukpoopranusMsl Kapueca
9MaJl Ype3BbIYAIHO OoraTbl MOJEKYJIaMH aare3uu. MHUkpoo-
HOe COoOO0ILIEeCTBO Kapyeca JICHTHHA COIEPKUT MHOr0OOpa3HbIi
apceHall 1poTeas, pa3pylIaolnuX JEHTHHHYIO TKaHb, BKIIOUas
KOJUIAreHasbl, JUIECHTHIMINCITHAA3bl, CEPUHOBBIC MPOTEasbl,
IJIMKONPOTEa3bl, MATPUKCHBIE METAJUIONENTH Ia3bl U aMUHOIICTI-
traassl. Cpena 0OUTaHUS KapHECOTeHHBIX KOHCOPLIMYMOB TaK-
e OTpaXkaeTcst B Hanboliee pacipoCTPAHEHHBIX F'eHaX cTpecca:
B IeHaX OKHMCIHMTEIBHOIO cTpecca B 00EUX TKaHAX, TeHaX KHC-
JIOTHOTO CTPECCa B TIOPAXKEHUAX IMAIU U TeHAX OCMOTHYECKOrO
cTpecca B IGHTUHOBBIX nojyocTsx [33,35,36].
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Tabnuya. Ocobennocmu 00HOBUOOBbIX U NOJUMUKPOOHBIX 3A001€6aHUL POMOBOL NOIOCTIU

ITHoJ0rNA Tun3a6onesanus | Haauume y 310poBbIX Bupyaentnocts Jleuenue
OnuH BU NupexunoHHbIi uBa3suBHbBIN ITaToren [IpoTBOMUKPOOHBIH
TTomumukpoOHBII Jucomo3 Ja (xommencan) [TaToOuoHT BoccranoButs 6ananc

Takum 06pa3oM, BEIIIEIPHBEICHHBIC TaHHBIC IEMOHCTPHPY-
10T 3aBUCHMOCTh MHKPOOHOJIOTUH Kapueca OT TKaHH U OTCYT-
CTBHE YHHKAJIbHOW 3THOJIOTHH, YTO UMEET 3HaYMMbIe TOCIe]-
CTBUS JUTS TPODUIIAKTHKA 3200JI€BaHUIH.

AHanu3 BbILIENPUBEICHHBIX ONpEAENeHUH Kapueca Mo3BO-
JISIeT IPEIONIoKHITE, uTo cimycTa 100 jet, ¢ HacTyIuIeHneM re-
HOMHOM 3PbI, U3MEHMIIACh MTapaurMa MOJTHON CIeNU(PUIHOCTH
9THOJIOTHHY Kapueca.

CormacHO HOBOMY TPEH/Iy OMHUKCHBIX HayK, Ha pa3HbBIX CTa/IH-
SIX KapHeca ! 'y pa3HbIX HHUBUI0B KapHECOTEHHBIE MUKPOOHBIE
ACCOIMAINN PA3ITHYAIOTCS, CBUACTENLCTBYS, UTO PaJHKaIbHO
pa3nuyHbIe OaKTepHanbHbIE KOMIIO3UIUHM MOTYT BBITIONHATH
oIHH U Texe GpyHKIuu [39].

Ecnmu MuKpOOHBI COCTaB KapHO3HBIX IOPAKEHHH CTOJb
pasHooOpaseH, a BO3MOKHBIE KOMOWHAIINN KOHCOPIIMYMOB TaK
MHoOrouHcieHHb! (Puc. 3), akTyanbHO 1 3HATH CITUCOK KapHe-
COTeHHBIX UTPOoKOB? [36,38].

VY4uuTeBasg, 9YTO Ha W3HAYAIBHO CYIIECTBYIONIEM YPOBHE
OOMIETIPUHATEIX MUKPOOMONOTHYECKUX METOAWK IOKa3aHa
CyTh OCHOBHOTO BO30yAWTENs Kapueca, He yAUBHTEIbHO, 4TO
OOJBIIMHCTBO CTpaTeruil mo Oopbbe ¢ 3Toil Ooye3HBIO Ha-
MIPaBJICHBI MPOTHB yKa3aHHOTO MUKPOOPraHm3Ma. DTU CTpa-
TeTUH BKJIIOYATH Pa3pabOTKy BaKIIMH C TOMOIIBIO H3BECTHBIX
MTOBEPXHOCTHBIX AHTUTE€HOB M TAaKTHKY MAaCCHUBHOM MMMYyHH-
3aInu, HEHTpanm3ylomux OakTepuu Streptococcus mutans
[16,18,41]. Bonee TOrO, MPEIIIOKEHHBIN MMO3KE MHOTOBHIO-
BOHM (MyNBTHINTAMOBBIN) MOAXOA OKa3ajcs HEIOCTATOTHBIM
JUIS pelIeHus aMOMIMO3HBIX 33134 B ()OPMUPOBAHUH KapH-
€C-Pe3NCTeHTHOCTH, TaK KaK KapHec He MMeeT yHHKaIbHOU
atuonoruu [25,36].

Dkojoruyeckasl THIOTE3a Kapueca Ha CEerOTHSIIHUHA JeHb
OCHOBBIBAETCS HAa OMPEACNCHHBIX (QYHKIUAX OaKTepHi,
BKJIIOUAIOMINX B €051 OBICTPYIO MPOAYKINIO KUCIOT H AIH/I0-
(GUIBHOCTD, HE MPUBA3BIBAS 9TH QPYHKIINU K KOHKPETHBIM BH-
JlaM, eJTaeT aKIeHT Ha He0OXOAMMOCTH BO3SHHKHOBEHHS Ka-
puecoreHHbIX yenoswuii [37]. CrieqyeT OTMETHTD, YTO HMEHHO
9TOT MOAXOA SABISAETCS KIIOUOM K ITOHHNMAHHIO KapHO3HOTO
mporecca u pa3padoTKe MPOPIITAKTHYECKIX MEPOTPHUATHI
[28,38].

Konnenus - onpenenuts MeTaboInIecKie MPOQHIN CIIeIH-
(ugeckux TeHOB (MeXaHM3MbI (DYHKIMOHMPOBAHHS MaTOTEH-
HBIX BUJIOB) IIpH 3a00JI€BaHUSIX Kapueca, IMeeT 0oJee BaKHOE
WHPOPMATUBHOE 3HAYCHNUE, YEM JIETEPMUHANINS (IETEKIINS ) TaK-
COHOMHUYECKUX KOMITO3UINH Kapueca [7,37,39].

V3meHeHne mapajnTMBl B 3THOMATOTEHE3e Kapheca CIIo-
CcOOCTBYeT pa3BUTHIO HOBBIX CTPATETWi MPEBEHIIMHUU KapHe-
ca 3y00B, GoKycHpysICh Ha B3aUMOCBSI3H MEKIY MUKPOOHBIM
pazHooOpazueM, HepMEHTATUBHON 1 OMOXUMHUYECKON aKTHUB-
HOCTBIO MHKpO(DIOpHI, perymsuueid pH u pasButuem Omo-
mienku [11].

TexHOIOTHS OMUKCHBIX HayK - METareHOMHKA, MEeTaTpaHC-
KPUNTOMHKA, METAapOTEOMHKa U MeTa0OJOMHKAa HMeEeT
OTPOMHBIH MOTEHITHAI [T OTPEICICHUS KIIOUEBBIX OOHTO-
maToreHHbIX MoJeKkyn [28,30]. PaspymeHue Mmonekyn aare3suu
PaHHHUX KOJIOHW3AaTOPOB M MOAYISIHS MOJEKYIN, CIOCOOHBIX
MPUBJIEKATh IPYTHX “KIOYEBBIX HTPOKOB™ K (OpMHPOBAHHIO
OMOTIIICHKH, SBISIOTCS PEATbHBIMH CIIOCOOAMU TPETISITCTBO-
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BaHUS BO3HUKHOBEHHIO M PA3BUTHIO Kapheca, a Takke Ipe-
OJI0JIEHUIO CIIOKHOM M “3arajouHOMN* MPUPOJIBI JEHTAIBHOTO
Kapueca.

B Hammx MpakTHYEeCKUX M KOHIENTYaJbHBIX 3HAHMUAX da-
CTO BO3HMKAIOT M3MEHEHHs OOMEeNmpHHATHIX cTaHzapros. C
COBPEMEHHOW TOUKH 3pEeHNUs Kapuec 3yO0B He SIBISETCS Kiac-
CHYECKHM MHQEKIMOHHBIM 3a00I€BaHUEM, TaK KaK ITOTUMH-
KpOOHBII TeHe3nc Kapueca yOeauTeNbHO CBUAETEIBCTBYET O
TOM, YTO Kapuec BBHI3BAH BIUSHHEM ITaTOOMOHTOB (9HIOTEH-
HbIE MUKPOOBI, 00JIa1aroIne ClIOCOOHOCTRIO TPH H3MEHEHHH
9KOCUCTEMBI Y4acTBOBaTh B Pa3BUTUU 3a00JEBaHHS), a HE
M30JIMPOBAHHBIM MaTOTeHOM (Tabnuna) [2,9].

[lonnmanme reHesnca Kapueca 3yOOB SBISIETCS OCHOBOM
Ui TPOQUIAKTHIECKNX, THATHOCTUYECKHX M JIedeOHBIX
CTpaTeTuii, OTKPHIBAET CTOMATOJIOTY MEPCIEeKTHBY MOBBICHTH
npodeccuoHanbHOCTh. beccrmopHbIM ABISETCS, YTO H3yde-
HHUE (yHIaMEHTAIbHBIX OCHOB NMATOT€HETHKH Kapueca Heoo-
XOIUMO MPOBOANTH METOJAMH C BBICOKMM YPOBHEM JIOKa3a-
TETBHOCTH U HU3KOH BEPOATHOCTHIO JTOKHO-MOTOKUTEIBHBIX
PE3yNbTaToB, UTO MPEAOTPEACIIET BO3PACTAIONINN HAYTHBIH
MHTEPEC K OMUKC-TEXHOJIOTHSIM B MEIUIIMHE ¥ CTOMATOIOTHH
[27].

CoBepIICeHCTBOBAHUE ITOTO 3HATUMOTO HAMIPABICHNUS SBIIS-
€TCsI KITFOUOM K PEIICHNI0 aMOUIINO3HBIX 3a/1a4 CTOMAaTOJIOTOB
MM0-HOBOMY PEIIUThH MpolneMy Mpo(HUIAKTHKH H TII00aIBHO
moOeauTh “TIaHIEMUI0 Kapueca™.
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SUMMARY
CARIES GENESIS IN THE ERA OF “OMICS”
Nizharadze N., Mamaladze M.

Thilisi State Medical University, Department of Odontology,
Dental Clinic and Training-Research Center « UniDenty, Tbhili-
si, Georgia

The search for an understanding of the genesis of tooth de-
cay spans millennia. Streptococcus mutans have been proposed
as the main etiological agents of dental cariessince the species
discovery in 1924. However “Omics” era has provided a unique
opportunity to unravel contemporary paradigms in the etiology
of dental caries. Novel approaches using OMICS techniques
has uncovered an extraordinarily diverse ecosystem of carious
lesions where S. mutans accounts only a tiny fraction of the bac-
terial community. This supports the concept that caries has poly-
microbial nature that do not follow classical Koch’s postulates
of infectious diseases and that the microbial causative agents are
better described as pathobionts. Understanding the etiology of
dental caries is not a mere academic exercise; it provides the ba-
sis for preventive, diagnostic, and treatment strategies and gives
the dentist a theoretical framework to become a better profes-
sional.

Keywords: Streptococcus mutans, dental caries, caries etiol-
ogy, Next-Generation Sequencing (NGS), metagenomics, meta-
transcrimptomics, omic technologies.
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PE3IOME

TEHE3UC KAPUECA B OPY OMHUK TEXHOJIOTI'UiA

Huxapanze H.O., Mamanaagze M.T.

Tounucckuil 2ocydapcmeenHblll MeOUYUHCKUL YHUBepcUument, 0enapmamenm 000HmMOoI02UlL,
Cmomamonoauueckas KAUHUKA u yueOHo-ucciedosamensckuil yenmp « Yuulenmy, Tounucu, Ipysus

Kapuec mpomomkaer ocTaBaThCs akTyalbHOW IpoOiemoit
coBpeMeHHOM MeauuuHbl. C MOMEHTa IEpPBOHAYAIBHOIO
OIMCaHUsl MYTareéHHOIO CTPENTOKOKKa B 1924 r. ycraHOB-
JIeHa BeIyIias poJIb CTPENTOKOKKOB (Streptococcus mutans)
B BO3HHKHOBEHUHW KapHO3HBIX NOBpexaeHui 3yooB. C Ha-
CTYIJICHUEM [€HOMHOU 3pbl U3MEHWIACH IIapaJurMa MOJIHOH
cnenu(GUIHOCTH ITHONOTHN Kapueca. OMUKCHBIC TEXHOJIO-
FUY BIEPBbIC IO3BOJMIM BBIABUTH JKCTPAOPAMHAPHO pas-
HOOOpa3HyI0 YKOCHCTEMY, B KOTOPOH S. mutans cocTaBisieT
UG HeOOoNBIIyIo (pakmuio OaKTepPHATBHOTO COOOIIECTRa.

C COBpEMEHHOW TOYKH 3PCHHS, MOJIMMHUKPOOHBIH T'eHE3HC
Kapueca yoeIuTeNbHO CBHICTEIBCTBYET O TOM, YTO, COTIIAC-
Ho mocrynaram Koxa, kapuec 3y0OB He SIBISIETCSI KJIaCCHYE-
CKUM HH(EKIIMOHHBIM 3a00JIEBAHUEM, BHI3BAHHBIM HU30JIHPO-
BAHHBIM ITATOTEHOM, a CIICJICTBUEM BIHUSHHS MATOOHOHTOB.
TTonumanue reres3uca kapueca 3y0OB - 3TO HE MPOCTO aKa-
JIEMHYECKOE 3aHSITHE, 3TO OCHOBA Ui pa3paboTku mpodu-
JAKTHYECKUX, THATHOCTHYECKHX U JIeYeOHBIX CTpaTeruil,
OTKPBIBAIOIIAX CTOMATOJIOTY TEPCIEKTUBY BBICOKOTO TIPO-
(heccronanm3ma.
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COCTOSTHUE MECTHOI'O HMMYHHUTETA POTOBOM MOJOCTH
P JJEYEHUW HA METAJUIMYECKOM BPEKET-CUCTEME

Kapron E.A., OctpoBckas W.I., 3apeukas J.I., OcrpoBckas FO.A., Yantypus H.3., laBsiioBa A.B.

Mockosckuii eocydapcmeentviii Meouxo-cmomamonozudeckuu ynusepcumem um. A.U. Eeooxumosa Munzopaea Poccuu,

Ha npoTsbkeHUH )KN3HH 4eJI0BEK HE O/IMH Pa3 MEHsIET CBOH ITH-
LIIEBOM PALMOH, YTO CBSI3aHO KaK C U3MEHEHHEM JKU3HE IS Teb-
HOCTH MHJIMBHIyyMa B Pa3HbIe BO3PACTHBIE IEPHUOBI JKM3HH, HO
U C N3MEHEHUSIMH B COLMAILHO-OBITOBON cdepe, KOTOpBIE Mpo-
HCXOJAT Ha NPOTSUKCHUU BCEIO CYILECTBOBAHUS YEJIOBEUCCTBA.
Bc€ 9T0 npsiMbIM 00pa3oM OTpa)kaeTcst Ha MPOLECCe IBOIIOLUH
3y0OUEIIOCTHON CHUCTEMBI, KOTOpasi B CBOIO O4Yepeib, MOJBEp-
IJ1ach 3HAYUTENIBHBIM MpeoOpa3oBaHMsM. [JIaBHBIM 00pa3oM
9TO OTOOPAXKACTCsI B YKOPOUCHUH JUIMHBI YEIIOCTEH, PelyKIH-
eif Tperbero GoJbIIOro KopeHHoro 3yba. Beé ato mpuBomut K
neGUIMTY MecTa ISl IPOPEe3bIBaHMUs IIOCTOSHHBIX, @ HHOTA U
MOJIOUHBIX 3y00B. Kak crieicTBue BOSHUKAIOT Pa3INniHbIC BUJIBI
MaTOJIOTMYECKUX NTPUKYCOB, AaHOMAJIMH TTOJIOKEeHUs 3y0oB [1,2].

PacripocTpaHeHHOCTB 3y0O4YEIIIOCTHBIX aHOMANNH KoeOer-
csa or 11,4 no 71,7% [10,11], mosToMy pacrer akTyaJlbHOCTh
BOIIPOCA O IIOCTAaHOBKE HECHEMHBIX OpPEKET-CHCTEM, KOTOpbIC
HCIIOJNIB3YIOTCS Ul UX JedeHus. OJHAKo, OPTOLOHTHUYECKUE
KOHCTPYKIMH B IOJOCTH PTa M3-3a HAINYUS PETCHIMOHHBIX
IIYHKTOB BBI3BIBAIOT CKOIIJICHHE 3yOHOTO HaJeTa ¢ OaKTepualib-
HBIMH KOJIOHUSIMH, TPABMY CIIM3HCTOH OOOJIOYKH pTa U JECHBI,
MHBAarMHAILMIO U YILEMJICHHUE JECHEBOro cocouka [8]. Orto sB-
JISIETCSI OCHOBHBIM (DAaKTOPOM JUIsl Pa3BUTHSI TMHTUBHTA, I1a-
ponontuta u xeinura [3,4,7]. He uckirogaercst To Gaxt, uyTo
BOCIAJIUTENILHBIC M3MEHEHUSI B POTOBOW ITOJIOCTH MOTYT OBITH
BBI3BaHbl MaTepUalaMy, U3 KOTOPHIX M3TOTOBJIEHBI HECHEMHbIC
OpeKeT-CHCTeMbl. B uwacTHOCTH, CIUIaBBI XpoMa, HUKENs, KO-
OasbTa ¥ xenesa [2].

BocnanurensHble mpoueccsl U3MEHSIOT TOMEOCTa3 POTOBOM
[I0JIOCTH, YTO U3MEHSET COCTOSHUE MECTHOTO UMMYyHHTETa [4].
CuctemMa MECTHOrO MMMYHHUTETa IIOJIOCTH pTa INpeJCcTaBlIeHa
nmMyHorooymmuamu (Ig), mu3onnmomM, nedeH3nHamMu, nucTa-
TUHAMH M JIPYTHUMH aHTHOaKkTepuanbHbIMu Oenkamu [2]. VM-
MYHOIJIOOYJIMHBI (AaHTUTENA) — 3alUTHBIC OCJIKHU, BEIPadaThI-
BaeMble B-iimmdonuTamMy B OTBET Ha IOIaJaHie B OPraHU3M
YYXXEPOIHOH CTPYKTYphl, Ha3blBA€MOW AHTUI'CHOM, IOCJE
Yero Ha4YMHAeTCsl aKTUBHBIW CHHTE3 aHTHTEN. CeKpeTOPHBIH
nMMyHoro0yuH A (sIgA) cuaTe3npyercs B OOJIBIINX KOJIH-
YecTBax KJIETKaMM SIUTENHUs. poToBOM monoctu. OCHOBHas
¢dynkuus sIgA — mpenynpexaeHne B3auMOJCHCTBUS MaToO-
TEHHBIX OPTaHU3MOB CO CJIM3UCTON 00O0JIOYKOM MMOJIOCTH pTa,
0e3 Yero HEBO3MO)KHO INPOHMKHOBEHHE MHUKPOOOB B TKaHH
napojonTta. OH MpUHUMAET y4acTHe B (paronuro3e MUKpoOOB
aJbBEONIIPHBIMM MakpodaraMu M 3a CUeT HalU4Usl CeKpe-
TOPHOTO KOMIIOHEHTA, KOTOPBIH SIBISIETCS IIMKOIPOTEHHOM,
PEe3UCTEeHTEH K IpoTeoiun3y. B ciiyuae BHenpeHHsS MUKPOOOB
B IOJCIU3UCTBIA CIIOH UMMYHOIIIOOYJIMH A BCTyHaer B Jeii-
CTBHE, aKTUBHUPYS CUCTEMY KOMIUIEMEHTA 110 aJIbTePHATHBHO-
My nytu [3].

AHanoru4yHo sIgA HeoTsemsieMasl pojib B 3aLUTHBIX pe-
aKLIUAX TKaHEW POTOBOM IMOJOCTH NPHHAJICKHUT (EPMEHTY
JIU30LMMY, KOTOPBIH T'HJIPOJIM3YyEeT KOMIIOHEHTHI MeMOpaHbI
OaKTepHii, ¥ TeM CaMbIM CHH)KaeT UX HNaTOTCHHOCTb B POTO-
Boif mosoctu. depMeHT ITU301NM 00HAPYKEH BO BCEX CEKpe-
TOPHBIX XUAKOCTAX. OH OKa3blBaeT JIM3UpYIOLee IeHCcTBUE
Ha OakTepuu 3a cyeT rujposinza N-aleTHIIITIOKO3aMUHa ¢
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ero O-IakTHJIBHBIM aHAJIOTOM B IENTHOITTMKaHAX OaKTepH-
anpHBIX MeMOpaH [3,10]. B cBs3u ¢ stuM, SIgA u nuzouum
MOTYT PaccMaTpUBATHCS B KAUeCTBE MApPKEPOB JUIsl OIpere-
JICHHsI COCTOSIHUS 3710POBBS TKAHEH IOJIOCTH pTa. Pe3epBHbIe
BO3MOXKHOCTH TapOJOHTA U €ro Peakius Ha OpPTOJOHTHYEC-
CKHE armapaTsl ONPEAeIsIOTCS B IEPBYIO O4epe/b COCTOSHH-
€M MECTHOTO UMMYHHTETA IT0JIOCTH PTa.

B cBs3u ¢ 3TuM, B HacTosIeil paboTe OBLIO MPOBENCHO HC-
CJICIOBAaHUE BIIMSHUS HECHEMHBIX OPEKET-CHCTEM Ha MECTHBIN
UMMYHHUTET TOJOCTH PTa MO KOJIMYECTBY 3aIUTHBIX OEIIKOB-
MapKepoB B CMEIIAHHOH CIIIOHE.

Lens uccnenoBanus - pa3padboTarh KpUTEPUU IIPOTHO3a pas-
BUTHSI BOCTIAJIUTENBHBIX IPOIIECCOB B TKAHSIX MOJIOCTH PTa MpH
OPTOIOHTHYECKOM JICUEHHU Ha METaJUTMYECKON OpEeKeT cucremMe
0 KJIMHUYECKUM MHIEKCAaM U COAEPIKaHHIO B CMEIIaHHOH CIIFo-
He au3onuMa u SIgA.

Marepuaj u metoabl. B ucciaenosanuu yyactsosaio 25 na-
MeHToB, 15 sxenmuH U 10 my»xuuH B Bo3zpacrte ot 20 10 45 jer,
C aHOMaJIMeH OKKIIIO3MM 3yOHBIX PSIOB B TPaHCBEP3aIbHOH M
CarruTaibHOM INIOCKOCTH, B YCIOBHSAX CKYYEHHOTO IOJOKEHHS
3y0OB BEPXHEro M HIKHETo 3yOHOro psijga. Bee marnueHTs! Ha-
XOJMJINCh Ha OPTOJOHTHYECKOM JICUCHHUHM Ha OpeKeT-CHCTEeME
nponucu MBT, U3roToBiieHHO# 13 BEICOKOKAYE€CTBEHHON MapKu
cranu 17-4 (puc.) U3roTOBIEHHO! U3 BEICOKOKAYECTBEHHOM Map-
ku cranu 17-4. Y nmanueHToB OpekeT-cucteMa (GPUKCHpPOBAIaCh
Ha ajresuB cBeTOBOro (nBoiHoro) oreepxiaeHus ENLIGHT
¢upmber ORMCO. Bee nanueHTsl moanucand nHGOPMUPOBAH-
Hoe cortacue. COCTOSHMSI JIECHBI M TMIMEHHYECKWH CTaTyc
OLICHUBAJIM 32 CYTKHU J0 (pukcarmu ammaparypsl. Onpenessim
HapoJIOHTAIBHBIH MHAEKC 3yOHoro Hanera (PI) mo Silness-Loe
(1964) no 3ydam Pamdropna (16, 21, 24, 36, 41, 44), namui-
JSIPHO-MaprHHAILHO-AJIbBEOJISIPHBINA TAPOJIOHTAIBHBIA HHJIEKC
(PMA) o Schour u Massler B momudukaiiu Parma.

Puc. 3agurcuposannas memannuueckas opexkem cucmema 6
nonocmu pma
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Tabnuya 1. H3menenue ummyHumema pomogoi noiocmu no nOKa3amesnsam
6 CMEWANHOU CTIOHE NAYUEHMO8 00 U NOC/Ie HAYAld OPMOOOHMUYecKo20 aeyenus (M+m)

Ilocie Jeuyenust

IMoka3zarein CTIOHBI Jlo neuenust

Cnycts 1 mecsin

Coycrs 3 mecsina

I rpynmna (n=15) II rpynna (n=10)

Juzonmm, en/mi/MuH 15,3 +0,81

11,0+0,64*

15,240,34 10,4+ 0,33*

sIgA, nr/mn 201+9,78

127+6,04*

19610, 1 140+4,30* A

* - p<0,05 no cpasnenuio ¢ dannvimu 0o aeyerus; Ap<0,05 no cpasnenuio ¢ dannvimu nocie 1 mecsiya nocie ieuenus

Tabauya 2. Ioxkazamenu cmomamonocudeckux uHOeKco8 y OpmoOOHMUYECKUX NayueHmos
¢ bpexem-cucmemotl u3 nepocageroweil cmanu (M=m)

ITocsie mevenns
HNupexcnl o neyenust Cnycrs 3 mecsina
Cnycrs 1 mecsn
I rpynna (n=15) II rpynna (n=10)
PI, 6amner 1,40+0,28 1,80+0,50%* 1,51+0,35 2,23+0,15* A
PMA % 5,41+0,62 10,1£1,05%* 6,03+0,46 21,242,33** A A

**_ p<0,001, *p<0,05 no cpasuenuio c oannvimu 0o neuenus; A Ap<0,001,
A p<0,05 no cpasnenuio ¢ dannvimu nocie 1 mecsya nocie neueHus

Jo dukcamun OpekeT- cuctemsl, crycts | u 3 mMecsia nocie
HayaJjia JEYCHHUs NMPOM3BOAMIM 3a00p CMEIIAHHOW CIIOHBI 0e3
CTUMYJISIIMM: METOIOM CIUICBBIBAHHS B MEPHBIC CTEPUIIbHbBIC
MIPOOHUPKH.

ITepern 3a60poM CITIOHBI MALMEHTHI B TEUEHHE 3 YaCOB HE Y-
CTWIIH 3yObl ¥ He NpUHUMAIX Tuiry. OOpasiibl CIIIOHBI EHTPHU-
¢yruposanu pu 3000 06/muH. B Teuenne 10 MuHyT. 3atem OT-
JeJISUTH Hal0Ca/I0uHYO JKHAKOCTh U XPAHHUIIU 110 UCCIICA0BaHUS
npu temneparype -30 °C. B cMemaHHO# cltoHe onpeaessuin
aKTHBHOCTS Jim3onnma 1o meroxuke O.B. Byxapuna B mogudu-
karuu [1.I. Cropokyka B (e/MJI/MUH) U YPOBEHb CEKPETOPHOTO
nMMyHormoOynuHa A (sIgA) UMMyHO(GEPMEHTHBIM METOIOM
C HCIIOIb30BaHUEM KoMMepueckoro Habopa «Bexrop-BECT»
(Poccust) B rir/mut. Ilpu craticTrdeckoit 00padoTke JaHHBIX BbI-
YUCISIIN CPENIHIO apU(METHYECKyt0, cpeiHee KBaIpaTHiHOe
OTKJIOHEHHe, OIIMOKY cpenHed apudmerndeckoid. Jloctoep-
HOCTb Pa3iIM4uii ABYX BBIOOPOK OLIEHMBAJIM C MOMOIIBIO KpHU-
Tepust CTbIOIEHTA.

Pesynbrarbl M ofcy:kaeHHe. Y BcexX IAlMEHTOB, HAXOMd-
IIUXCS Ha OPTOJOHTHYECKOM JICYEHHMH, B INEPBBI Mecsll Mo-
Clle yCTaHOBKM OpEKeT-CHCTEMbl HPOMCXOAMIA AJanTalus K
U3MEHSIOLIMMCS YCIOBUAM B IOJOCTH pTa. DTO OTPaXkasoch
JIOCTOBEPHBIM CHI)KCHHEM aKTHBHOCTH JIM30LMMa ¥ YPOBHS
sIgA (p<0,05) B cMmemranHOl citoHe MarueHToB (Tabiuma 1).
Ha Ttpermii Mmecsu JedeHHs HECHEMHBIMH METaJUIMYECKHMHU
OpeKeT-cuCTeMaMH B TOJIOCTH PTa 00CIIeI0BaHHbIX NMALUEHTOB
HaOIIONAINCh PA3HOHANPABICHHBIC M3MEHEHHS, OTPAXKAIOLINE
y 60% manueHToB BO3BPAT K MCXOAHOMY YPOBHIO, a y 40% 00-
CJICIOBAaHHBIX [TOKA3aTEIM AKTUBHOCTH JIM30LMMA U KOJIMYECTBA
slgA B cimrone ocraBanuch qocToBepHO (p<0,05) CHIKEHHBIMU.
IMomyueHHble pe3ynbraThl MOTPEOOBAIM Pa3JEICHUS TPYIIIbI
MALMEHTOB Ha JIBE TIOATPYIIIbI, KOTOPbIE OTIIMYAINCH 110 H3y4Ya-
€MBIM I10Ka3aTeNIsIM B CIIOHE Ha TPETUH MeCsI HCIOIb30BaHUs
OPTOJOHTHYECKHX HEChEMHBIX METAJUTMYECKHX OPEKeT-CUCTEM.

OcMOTp NOJIOCTH PTa MALMEHTOB IMOKA3aJl, YTO CITyCTS TPH
MecsIa 10CIIe JICYCHUS Yy NAlUEeHTOB 2-0H MOArPYIIIbI, HAPsLy
CO CHIDKEHHEM I0Ka3aTelsiell MECTHOTO HeCIeln(pUIeCcKoro uM-
MYHHUTETA B CIIIOHE, BBISBIIAIICS MAPOAOHTUT U XCHIIHT.

OO6crenoBaHNe COCTOSHUS TKaHEH MapoJOHTa IMALUeHTOB C
HECHhEMHOH OpeKeT-CUCTEMOH M3 HepiKaBerollel cTalnu 10 Ha-
Yaja JICUCHHs BBIABUIO OTCYTCTBHE KPOBOTOYMBOCTH JICCHBI,
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MapOJIOHTAIBHBIX KapMaHOB, HaJl M MOAJECHEBBIX 3yOHBIX OT-
noxenuid. Munexcel PMA ¥ ruruens! npuBeieHs! B Tadnuie 2.

Jlo Havana JieueHus: MHAEKC TMrueHsl cocrasisut 1,40+0,28.
Cryerst | Mecsn mocie Havasa JieueHus oH pasasiics 1,80+0,50,
YTO CBHUAETEIBLCTBYET 00 YXYAIIEHHH TMTHEHBI MOJIOCTH pPTa.
PMA B mpouecce neuenus ysenunumics ¢ 5,41+0,62% B Hayane
neyenus 10 10,1+1,05% coycts 1 mecsiu. DT nokaszaresu oTpa-
JKAIOT pa3BUTHE THHTUBUTA CPEIHEH CTENICHN TXKeCTH Ha (oHe
YXyZALIEHHs TUTHEHBI TOJOCTH PTa.

Cryers 3 Mecsna y nanueHToB 1-0if rpynnsl moka3aresiu UH-
JieKca TUrueHbl 1 PMA CHU3HIINCH, @ y HALIUEHTOB 2-0H IPYIIIbI
3HauUUTENIbHO yBeauuuiauch (p<0,05; p<0,001) mo cpaBHeHUIO
CO 3HAYEHMSAMH JI0 JIEUEeHHMs, CITycTsa | Mecsll mocie JedeHHs
U 3HAYEHMSM, MOTyUEHHBIM Y ManueHToB 1-oif rpymmsl. [lomy-
YeHHbIE JaHHBIE OTPAXKAIOT M3MEHEHHUs B TKaHAX MapoJOHTa
U yCyryOJleHHE CTENEHH TSDKECTH THMHTHBUTA NPAKTHYECKH Y
TIOJIOBUHBI TTAI[MEHTOB JI0 JIETKOW U CpefHel CTeNeHH TAKeCTH
BOCHAJIEHHUsI TAPOJIOHTA.

B nporecce opToJOHTHUECKOTO JI€UEHHS TIPOHCXOAUT CTPYK-
TypHasl nepecTpoiika TKaHel MapoJoHTa, IIPU 3TOM OTMEUaeTCs
HapyIlIeHHe BEHO3HOTO OTTOKA B CHCTEME PETHOHAPHOTO KPOBO-
oOparenus [2]. C yueToM xapakrepa 1 HalpaBJIeHHOCTH H3Me-
HEHHUH B MapoOHTE, JIENAeTCs BBIBOJ O CXOXKECTHU INPOIECCOB,
BO3HMKAIOIIHX IPH NIEPEMEIIEHUH 3y00B, C aCeNITHYECKUM BOC-
nanenueM. B xozie neueHus Tak ke MOXKET UMETh MECTO MEXaHH-
Jeckasl TpaBMa JIECHBI JA€TATSIMU OPTOJOHTHUYECKHX alapaToB.
I'ucronoBpexnamome OakTepuanbHble CyOCTaHIUH (IIMTOKH-
HbI, METa0OJIUTBI, FEMOTOKCHYECKHE (DAKTOPBI) OCTYAIOIIHE B
CIIIOHY M3 MOBPEXIECHHBIX TKaHEeH JeCHbI aKTUBUPYIOT HECTIEll-
UpUIECKYI0 UMMYHHYIO 3aunmty mojoctu pra [3]. CormacHo
MOJy4eHHbIM HaMM JaHHBIM, y MAalUEHTOB, HAXOASAIIUXCS Ha
JIe4eHUH 3yOOUETIOCTHBIX aHOMANIUH MPH MOMOIIM HECHEMHBIX
OpeKeT-cucTeM, crycTs 1 Mecsil ocie Je4eHus! B OJIOCTH pTa
HaOMI0a1ach CHIDKEHNE KOJIMYECTBA JM30LMMa B CIIOHE, YTO
CBUZCTENILCTBYET 00 MOJABICHUM 3alUTHBIX CHUCTEM IPOTHB
OaxTepuasbHON MHBa3uM. Hamm pesynbTaThl cOnIacyloTcs C
JAHHBIMU APYTUX aBTOPOB, KOTOPBIE OMHCBHIBAIOT CHUKEHHBIH
YPOBEHB JIM30L1Ma B CIIFOHE MALEHTOB, HAXOAAMINXCS Ha OPTO-
JIOHTHYECKOM JiedeHuH [5,9]. OnHako, 3TH Uccaen0BaTeNu npo-
BOJIMJIM OLIEHKY COCTOSIHMSI TKaHEH POTOBOM MOJIOCTH y Malu-
€HTOB CITyCTsA 6 MECAIEB MOCIe YCTAHOBKH OPTOZOHTHYECKUX
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KOHCprKuHﬁ, YTO Ha Halll B3I ABJIACTCA OTCPOYCHHBIM.

Ilo nHammmm JAaHHBIM, B CJIIOHE IAllUCHTOB CITYCTH 1 MECAILL
10CJIe YCTAaHOBKU HEChEMHOM OPTOIOHTHUYECKOM KOHCTPYKILIUH,
BBIABJISIOCH CHIDKEHME YPOBHS SIgA, koTopoe crycts 3 Mecsna
y 60% o0cienoBaHHBIX JOCTUTAlI0 UCXOAHOIO ypoBHs. OnHa-
ko C. Corega u coant. (2014) npuBoniT Ipyrue IaHHbIE, YTO
ciycTs 1 Henelnio mocie YCTaHOBKHM B MOJIOCTH PTa OPTONOH-
TUYCCKUX arlraparoB B CJIIOHE MNALUEHTOB YBCINYUBACTCS KO-
nnuecTBo sIgA, koTopoe coxpansercs 10 4 MecsLeB, U Ha IIPo-
TSOKEHUM OCTaJIbHOTO CPOKA JICUCHHS COXpaHseT CTaOWIbHBIN
ypoBeHs [6]. ITpu aTom A. Jha ¢ coasrt. (2020) ciycrs 3 mecsina
HE BBISIBUJIN CTATUCTHYECKH 3HAYUMBIX OTIUYUI B COICpIKAHNU
sIgA B ciltOHE y MalMEeHTOB C OPTOLOHTHUYECKOH ammaparypoi
B 3aBHCHMOCTH OT criocoba e€ Gpukcanuu. DTH e aBTOpbI yKa-
3aJid, 4YTO y HAUCHTOB ¢ HECbEMHBIMU OPTOAOHTHUYCCKHUMU arl-
naparaMH ypoBEHb JaHHOI'O MMMYHOIIOOY/IHHA B CIIIOHE ObLI
CTaTUCTUYECKU 3HAYUMO BBILIC, YE€EM Yy MAITUEHTOB CO CHEMHOM
OPTOIOHTHYECKON TeXHUKOMH [12].

Takum 00pa3oMm, pe3loMHpYsl HALIM HCCIEIOBAHHS, MOXHO
BBIIBUHYTH T'HMIIOTE3Y, YTO HECHEMHbLIE OPTOAOHTUYCCKUEC 6pe—
KET-CUCTEMbI BbI3BIBAIOT CEPBC3HBIC M3MCHCHUSA KaK B BHUIC
IPUIIOKCHUS CUJIBI HAa TKAaHHU, OKPYXKAIOMIUX 3y6, TakK U ABJISA-
IOTCs1 JIeTIO JUIs pa3iiM4HbIX OakTepuil. PaneBoit nedexr Hapsay
¢ OakTepHalbHBIMU cyOcTparaMu o0pa3yloT oyar BOCIAJICHUS,
KOTOPBIH 13 JIOKATbHOTO MOXKET IIOCTETIEHHO MIEPETH B CUCTEM-
HBIN. OTO OTPaAXaroT IOJIYYUYEHHBIC HAMU PE3yJbTaThl, [I0OKa3bIBa-
IOIIKE, YTO cItycTs 3 Mecaua nocue jedeHus y 40% nauneHros
BBISBJIAJINCH XeﬁHMT, TUHTUBUT U NAPOAOHTHT. 1_[03TOMy OYCHb
BKHO IIPOBOJIUTH MEPHI KOHTPOJIS 32 COCTOSIHUEM TKaHEi poTo-
BOM MOJIOCTH M OCYILECTBISITH NMPOPUITAKTHKY 110CIIE YCTaHOB-
KM OPTOIOHTMYECKHUX allapaTtoB Ha PaHHUX dTamax OT Havaia
JICUCHUS.

BbiBoabl. Y NanMeHTOB, HAXOISALIMXCS HA OPTOJOHTHYE-
CKOM JICUEHUH, CIIYCTs MECAL IOCJIEC YCTAHOBKU HECBHEMHBIX
OpEeKeT-CHCTEeM U3 HepIKaBerollel CcTaau Ha (OHE yBEeIMYCHHS
KJIMHUYECKUX MapOIOHTaNbHBIX HHACKCOB Pl 1 PMA Habmro-
JaceTCsa MOAABJICHUE MECTHOI'O MMMYHUTETA, BbIPAXKAIOLICCCs
CHIDKEHHEM COZIep)KaHMsl JIN30IMMa U UMMYHOIIIOOyIHHA A B
potoBoii mosoctu. CrycTs 3 MecsLa 1ociie yCTaHOBKU HEChEM-
HBIX OPEKET-CUCTEM U3 HeprkaBeromeH cramu y 40% namnueHToB
HaOJII0/1ANIOCh ellle OoJIblliee CHIKEHNE OCIKOBBIX MOKa3aTelnei
MECTHOIO MIMMYHHUTETA U yBEJIUYCHUE 3HaueHUI nHaekcoB Pl u
PMA, 4ro yka3pIBaeT Ha pa3BUTHE NMATOIOTHHA CO CTOPOHBI TKa-
Hell IaposloHTa.
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SUMMARY

THE STATE OF THE ORAL CAVITY LOCAL IMMUNI-
TY DURING THE TREATMENT WITH METAL BRACK-
ET-SYSTEM

Karton E., Ostrovskaya 1., Zaretskaya Ye.,
Ostrovskaya Y., Chantyria N., Davydova A.V.

Moscow State University of Medicine and Dentistry named after
A.L. Evdokimov, of the Ministry of health of Russia

Objective - to study the effect of braces on the dentoalveolar
system and the occurrence of changes in the body as a whole.

The study involved 25 patients, 15 women and 10 men aged
20 to 45 years, with an anomaly of occlusion of the dentition
in the transversal and sagittal plane, crowded position of the
teeth of the upper and lower dentition. All patients were treated
orthodontically on the MBT prescription bracket system made
of high-quality steel grade 17-4. In patients, the bracket system
was fixed to the light (double) curing adhesive ENLIGHT by
ORMCO. All patients signed an informed consent form.

Orthodontic braces are used to treat dental anomalies. In-
creased microbial contamination (poor hygiene) due to the ap-
pearance of additional retention points for plaque, trauma to
the oral mucosa with parts of orthodontic devices, invagination
and infringement of the gingival papilla by moving teeth are the
main factors in the development of gingivitis, periodontitis and
cheilitis during treatment with a bracket system.

As a result of the study, it was revealed that the proteins of
non-specific immunity sIgA and lysozyme were studied in the
mixed saliva of patients with a fixed metal bracket system. It
was found that in 40% of patients after 3 months. after treat-
ment, local immunodeficiency develops, which requires anti-
bacterial therapy and professional oral hygiene in these terms.

In conclusion, it is noted that braces have both positive and
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negative effects on the dental system and the body as a whole,
so when planning orthodontic treatment, patients with initially
reduced local immunity of the oral cavity should be included in
the risk group.

Keywords: braces, mixed saliva, IgA, lysozyme.

PE3IOME

COCTOSIHUE MECTHOI'O MMMYHUTETA POTO-
BOM MOJIOCTA MPA JEYEHUH HA METAJLINYE-
CKOWM BPEKET-CUCTEME

Kapron E.A., Octposckas WU.I., 3apeukas J.I,
Octposckasn 10.A., Yantypus H.3., [laBbiioBa A.B.

Mockosckuil 2ocyoapcmeeHnblil MeOUKo-CIMoMamonio2uiecKutl
yuusepcumem um. A. M. Esdoxumosa Munzopasa Poccuu

OpTofOHTHYECKUE OpEeKEeT-CUCTEMbl HCIOIb3YIOTCS IS
JiedeHHsT 3yOOUeNIOCTHBIX aHOMAaIMi. YCHIEHHE MHKPOOHOI
obceMeHeHHOCTH (T1J710Xasi TUTUEeHA) BBUJLY MOSIBJICHHS JIOMOJI-
HUTECIIbHBIX PETCHIMOHHBIX HyHKTOB JUIA HaJIeTa, TpaBMa CJIU-
3UCTON O00OJIOUKHU PTa JETAISIMH OPTOAOHTHUYECKUX arapaTos,
MHBarvHalMs U yIIEeMJICHHE JIECHEBOTO COCOUYKa IepeMellaro-
IUMHCS 3y0aMu SIBISIFOTCSI OCHOBHBIMH (DaKTOpaM¥ pa3BHUTHS
TMHTUBUTA, IAPOAOHTUTA U XeﬁHHTa IIpH JICYECHUHU C ITIOMOLIBIO
OpEKET-CUCTEMBI.

Lenb uccnenoBanus - pa3padoTarh KPUTEPUHU MIPOTHO3A pa3-
BUTHUS BOCHAIUTEIIBHBIX ITPOLECCCOB B TKaHAX IOJIOCTU pTa IPU
OPTOZOHTHYECKOM JICUCHHH Ha METAJUIMYeCKOH OpeKeT-cucre-
M€ M0 KJIMHUYECKUM HMHIACKCAM U COACPIKAHHIO B CMeHJaHHOﬁ
CIIIOHE JIN30LMMa U UMMYHODIIOOYnHa A.

B uccienoBanuu yyactBoBasiu 25 NalMEHTOB, 15 XKEHIIUH U
10 my>xunH B Bo3pacTe oT 20 10 45 JeT ¢ aHOMaluel OKKIII03UH
3yOHBIX PSII0B B TPAaHCBEP3aJIbHOM U CarruTalIbHOM MIIOCKOCTAX,
B YCJIOBHSIX CKYYCHHOTO MOJIOXKEHHS 3yOOB BEPXHEr0 M HIKHETO
3yOHOrO psina. Bee manueHThl HaXOAMIMCh HA OPTOZOHTHYIECKOM
JeyeHnn Ha Opeker-cucreme npornrcu MBT, usrorosneHHON U3
BBICOKOKAYECTBCHHOM Mapku ctamu 17-4. V manmeHTtoB Opeker-
cucTeMa (PMKCHPOBANach Ha a/Ir€3UB CBETOBOTO (JIBOMHOTO) OTBEP-
sxaennst ENLIGHT ¢upmer ORMCO. Bee naumeHTs! nojmnicany
MH(POPMHUPOBAHHOE COITIACHE Ha y4acTHE B UCCIICIOBAHHUN.

B cmemanHOH ciloHE MAlMEHTOB ¢ HECHEMHOM MeTauinye-
CKOI1 OpeKeT-CHCTeMOH HCClie[oBaIN OeIKH HeCTIeIM(PHIESCKOTo
UMMyHHTETa SIgA 1 nmu3onuma. YeraHoBneHo, uro 'y 40% nauu-
€HTOB CITyCTsl 3 Mecsla I0CJIe JIEUCHUsI Pa3BUBACTCA MECTHBIH
UMMYHOZIE(HIUT, YTO TpeOyeT MpOBEACHMs] aHTHOAKTEepHallb-

HOI Tepanuu u npodecCHOHAIBHOM TUTUEeHBI ITOJIOCTH PTa.

B 3awitiouenue oTMedaeTcs, 4To OpPEeKeT-CUCTEMbI OKa3bIBAIOT
Ha 3y0OUeIIOCTHYIO CUCTEMY M OPTaHU3M B LIEJIOM KaK I1OJI0KH-
TCJIBHOE, TaK U OTPULIATCIIBHOC BIIMSHUE, [TIOOTOMY IIpU IUIaHU-
POBAHUH OPTOAOHTHYECKOIO JICUCHHS B TPYIIIY PUCKA CIIEHyeT
BKJIFOUATh IMAIIMCHTOB C HCXOJHO ITOHMWXCHHBIM MCECTHBIM HM-
MYHUTETOM IIOJIOCTU pTa.
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OIIEHKA ®ATOIIUTAPHON AKTUBHOCTH JIEUKOIIATOB MEPU®EPUYECKOI KPOBU
¥ BOJBHBIX MEJTUKAMEHTO3HBIM OCTEOHEKPO30M YEJIOCTEN

"MBanomko T.IL., 'Moaskos K.A., 'Apazamsuiu JI.JI.,2Apumunosa C.C.

![epewiii mockoeckutl 20cyoapemeennuiil meouyunckuil yuusepcumem um. M.M. Ceuenosa (Ceuenosckuil ynueepcumen);
’Kaunuko-ouaznocmuueckas rabopamopus @I'BY I'HL] Hnemumym ummynonoeuu @®MBA Poccuu,
omoen UMMyHOOUazHOCMuKY U ummyHoxoppexyuu, Mockea, Poccus

MenukaMeHTO3HBIH ocTeoHekpo3 uemoctn (MRONJ) sB-
JISIETCSl TSDKENBIM OCJIOKHEHHEM TI0CIIE JUTUTENIBHOTO BBEJCHHUS
asorconeprkamiero oucdochonara (NBP), koTopslii mpuMeHsIeTCst
JUTSE JIEIEHUST KOCTHBIX METAaCTa30B y OHKOJIOTHISCKUX OOIBHBIX 1
Jare BCEro MopakaeT YeTIOCTHYIO KocTh. KimmHnueckn xapakTe-
pH3yeTcsl HEKpO30M CIIM3UCTONH 00ONIOUKHM, OOHaKEHHEM KocTeit
YeJIFOCTeH, O0JIBIO ¥ HENPHATHBIM 3aMaXoM U30 pPTa.

Paznuunble MHBa3WBHBIC BMEIIATEILCTBA B IIOJNOCTH PTa,
B TEPBYIO Ouepe/b, SKCTPAKIHS 3yOOB, SIBISIIOTCS OCHOBHBIM
(akTOpoM pHCKa Pa3BUTUS HEKPO3a UEIIOCTEH, CHOCOOCTBYS
MIPOHUKHOBEHHIO B KOCTHYIO TKaHb IIaTOTCHOB OWOIUICHKU.
[Ipenmonaraembie MexaHu3Mmbl matoreHesa MRONJ  cBs3bI-
BAIOT CO CHIDKCHHEM (YHKINHU (haKTOPOB BPOXKICHHOTO HM-
MyHHTETa U OaKTepHaTbHONH MHKPOOMOTOH POTOBOH MOIOCTH
[1,2,3,5,6,9,10,12,14,18,19].

IIpu MRONJ BbIpak€HO CHIKEHUE PEMOJICITUPOBAHUS KOCT-
HOH TKaHU BCIIEACTBUE NUCHYHKIUHM UMMyHHTeTa. IMMyHHTET
CIIM3UCTON 000JIOUKN 00ECTIeUNBACT MEPBYIO JIMHUIO 3aIUTHI
OT TIaTOTEHOB, OIOCPEIys 3aIlUTHBIC WMMYHHBIC PEaKIHU.
VMMMyHHast cucTeMa NMpUHMMAeT Tak)Ke aKTUBHOE ydacTHE B
mporiecce BoccTaHoBiIeHus TkaHei. Onqnako mpu MRONJ cro-
COOHOCTH OpraHM3Ma NPOTUBOCTOSATH MH(M)EKINU U BOCCTAHAB-
JIUBATh TKAHH TIOCJIE TPAaBMEBI rmofasieHa [15,21,22].

INockombKky Makpodary sIBISIOTCS TEePBOI JINHHUEH POTHBO-
MHKpPOOHOH 3alUTHI, W3y4YeHHE HX (DYHKIMOHAIHHON aKTHUB-
HOCTH SIBJISICTCSl 3HAYMMBIM B ITaTOT€HE3€ NAHHOW IMaTOJIOTHU.
BeIsiBIeHO, 9TO BO3JEHCTBHE ABYX CHIBHBIX Omcdocdonaron
- 30JIeZIPOHATAa M TMaMHPOHATA, CHIDKAET BBDKUBAEMOCTH Ma-
Kpo(aros, BEI3BIBACT MOP(OIOTNIECKIE H3MEHEHNUS, HapyIIIaeT
mudhepeHmanyio 0T MOHOIUTOB K MakpodaraM U BIUSET Ha
aKTHBHOCTH Makpodaros [11,16,20]. [laxke HA3KHE KOHIICHTPA-
i OuchocdoHaTta M3MEHSIOT MUTPALUI0 MaKpo(haraibHBIX
KJIIETOK M UX MOP(OJIOTHIO, YTO MPUBOJUT K HAPYIICHUIO MECT-
HOW IMMYHHOU (YHKIIMM Makpo(aroB B KOCTH YeIoCTH [7].

Bimstaue 6nucdocgoHaToB MPUBOAUT K HAPYIIEHHIO XEMOTaK-
cuca HeHTpoduiIoB (MOIIOTUTENbHAS aKTHBHOCTh HEUTPO(hH-
JIOB), HU3KOH MPOYKIMX aKTUBHBIX (POPM KHCIOPOZA U CHIKE-
HUIO KOJIMYECTBA UPKYIUPYIOMNX HeUTpodmios [4,13].

Ienpro mccnenoBaHus SIBUIACH OIEHKAa aKTHBHOCTH (haro-
IUTOB NeprdepruIecKoll KPOBH y OOIBHBIX MEIUKAMEHTO3HBIM
OCTEOHEKPO30M UeNIOCTell I pa3padoTKM HOBOTO IOAXOMa K
JICICHHIO.

Marepuaa u metoabl. O6cnenoBano 35 yenoBek, u3 Hux: 10
37I0POBBIX JIHII, 8 OOJIBHBIX THOHHO-BOCTIAIUTEIFHBIMH 3a001e-
BaHUAMU YetocTHO-HLEeBOM obnactu (I'B3 HJIO), 17 60abHBIX
MeIMKaMEeHTO3HBIM 0cTeoHekpo3oM yemocteir (MRONJ). Cpe-
i 60ompHBIX MRONJ 66110 10 My»X4YWH u 7 KEHIIUH, B BO3-
pacte ot 54 nmo 73 nert, cpenHuii Bozpact 62 rona. B aHamHese
HMEJNCHh OHKOJIOTHYECKHE 3a00JIeBaHMs (PaK MpeICcTaTeNIbHON
JKeTIe3bl, PaK MOJIOUHOM »Keneswl). B cBs3m ¢ Hammumem Mera-
CTa30B MAIMEHTHI TPHHUMAIH Ouchocdonar - mpenapar 3ome-
Ta (30JIePOHOBASI KUCIOTA) B UHBEKIHUSIX M0 4 MI' BHYTPHBEHHO
1 pa3 B mecsu. Auarno3 MRONJ genrocteil mocrasiieH mocie
yaajeHus 3yOoB, HOIICHHUS ChEMHBIX MPOTE30B, UMIUIAHTAIINI
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3y60B. B nmonocTtr pra B 006:1acTH yaaneHHOTo 3y0a OTMEYannuch
Y4YaCTKH HEKpO3a CIM3UCTON 000JI0UKH, OTOJICHHS KOCTHOH TKa-
HU aJbBEOJIIPHOTO OTPOCTKA YEIIOCTH, HEYIOBIETBOPUTEIILHOE
COCTOSIHME THTMEHBI M CaHalUM mojocTu pra. Ha koxe mmma
HMMEJNCh CBHUIIN C THOMHBIM OTJEISIEMBIM, H3MEHEHNE KOH(U-
Typaluy JIUIa 3a cueT oTeka Tkaneil. Ha xommbioTepHOit TOMO-
rpamme (KT) BBISBICHBI MHOXXECTBEHHBIE OYard ACCTPYKIIHH,
0CTEOII0pO3, Pe30pOIHs KOCTHOM TKAHH.

Jleuenne TPOBOAMIIOCH MO MPHHATOH CXeMe: IpeoIepary-
OHHasl TTOATOTOBKA BKJIIOYana 0OpabOTKy paH B IOJOCTH pTa
0,05% pacTBOpOM XJIOprekcuauHa 1-2 pa3a B I€Hb U aHTHOAK-
TEPUATBHYIO Tepanuio (KIuHIaMuIuH - 150 Mr 4 pasa B /1eHb).
Coyctst 5-7 nHEl BBIIOMHATIACH OCTEOHEKPAKTOMHS - OJIOKOBast
PE3eKIUs YeNIOCTH B TIPEAeNax 3[J0POBBIX TKAHEH WM paju-
KaJbHask Pe3eKIHUs YETIOCTH C YIINBAHIEM PAHBI B OJIIOCTH PTa
HarIyxo. B mocneoneparionHom mepuose B TedeHue 7 THEH
MPOBOAMIIACH aHTHOAKTEpHAIbHAs Tepanus (uepTpuakcoH - 1,0
r 2 pa3a B ICHb BHYTPUMBIILICYHO).

[MpoBoanmnock wuccienoBaHne (AronUTapHON aKTHBHOCTH
JEHKOIUTOB TMepUPEePUIECKOH KPOBH METOIOM MPOTOUHON IHU-
toyopumerpun ¢ ucrnonszoBanueM Habopa FagoFlowEx®
Kit (mpomsomurens EXBIO Praha), mpemHazHaueHHOTO MIiIst
OLICHKU (harONUTAPHON aKTUBHOCTH T'PAHYIONUTOB U OKHCIH-
TEJIBFHOTO B3phIBa Tocne crumysrinun E.coli B oOpasmax remapu-
HI3UPOBAHHON LIETEHON KPOBU. MeTox OCHOBAH Ha OIEHKE OKHC-
JIMTENBHOTO B3phIBA B TpaHylIomuTax nocie crumyssiun E.coli.
Iocne noromenus 6akrepun B (arormre akrusupyercst NADPH
OKCHJIa3a, KOTOpast OTIOCPEyeT MPOLYKINIO aKTUBHBIX (POPM KHC-
Jopoza (pecupaTopHbIi B3pbIB). IIpOXyKTEI KHCIOpOaa BHYTPH
(baronmra okucisttor auruapoponamud 123 (DHR123) u npespa-
IIAIOT eT0 B (QIIyOpeCeHTHBIH pogaMuH 123, KOTOPbI AEeTEKTHPY-
©TCs Ha TIPOTOYHOM HUTO(IIyOpUMETpE.

HccnenoBanyre BBINIOIHEHO B OTAENIE HIMMYHOJHATHOCTHKU H
HMMYHOKOPPEKIIHH KIHMHUKO-AHAarHOCTHUECKON J1abopaTopun
®I'BY I'HI Uuctutyt ummynonorun ®PMBA Poccun.

[Mpu cratucTrdecKkoil 00pabOTKe JAHHBIX UCIIOIb30BAJICS T1a-
ket mporpamm SPSS Statistics v. 17,0 (Inc., Chicago, USA) u
MOKa3aTeN MEANAHbl ST HHTEPBAJIBHON OLEHKH — 5-95 mpo-
LEHTHJIN, TaK KaK MCCIeyeMble BHIOOPKH HE MOMUYNHSIOTCS 3a-
KOHY HOPMAJIHOTO pacHpeelIeHus.

PesyabsTarsl u obcyxaenue. [lokazarenn ypoBHs aromu-
TapHOH AaKTHBHOCTU HEHTPO(UIOB U MOHOLUTOB y OOIBHBIX
MRONJ npexncrasieHs! B Tadmume 1.

YV 6ompHeIx MRONJ mokazarenu (arouuTapHOTo HHAEKCA
HEHTPO(UIOB HE OTIMYAIINCH OT MOKa3aTeIe y 3/10POBBIX JIUIL
u y 6ompHBIX ['B3 (p>0,05), 9TO MOKET CBUAETEIHCTBOBATH O
HX JI0CTaTOYHO BEIPAXKEHHON MOITIOTUTENILHON aKTHUBHOCTH (Ta-
Oommua 1). OpHako QaronurapHask aKTUBHOCTh HECTHMYIHPO-
BAaHHBIX HEHTPO(PUIIOB IO UX WHTEHCUBHOCTH (HIIyOpECIECHIINH
(CUDud) y 6ompaprx MRONJ 1 I'B3 monmxkena Ha 30-40% B
CpaBHEHUH CO 3710poBbIME JumamMu (p<0,05). Pasmuuuii B mo-
Ka3aTessiX MEXIy IpyniamMu OOJIbHBIX He BbIABICHO (p>0,05).
JlaHHBIH 1TOKa3aTeNb CBUACTENIBCTBYET O AedunuTe daromurap-
HOM aKTHBHOCTH HEHTPO(UIOB y MAIEHTOB 00EHX TPyYIIIL.
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Tabnuya 1. Ilokazamenu ghazoyumosa netikoyumos y obcredosannvix muy M, (5; 95)

E. coli, cpenssist HHTECHCHUBHOCTh 1043

IMoka3aren 3nopossbie auna (n=10) | I'pynna 6oasubix I'B3 (n=8) pynna 60(J::1“7’;X MRONJ
®darouuTapHblii HHIEKC, 99,3 99,7 98,5
Heirpoduisl, E.coli (%) (99,0;99,6) (99,2;99,8) (95,2;99.,2)
HectumynupoBanHbie HEHTPODUITBL,

CpenHsst HHTeHCHBHOCTD 104 o % 67
(hyopecueHINN HEUTPODHUIOB (83;161) 72(68;96) (58;90) *
(CU®DHD) FL1 mean
CrumynupoBaHHEIE E. coli
S — 3668 2296 1874
neitrpoduston (CHdud E.coli) FL1 (3184;4358) (2131;2563) (1353;2072)
mean
NHaekc cTuMyJIsaun HeiiTpoduiios 39 32 21
(OKUCIIUTEIBHBII B3PHIB) (35:44) (26;35) * (14;36) ***
darouuTapHbIid HHACKC, MOHOIUTHI, 94,7 96,4 432
E.coli (%) (64,4;99.2) (83,3;99.1) (29,1;61,3) #**
HectuMmynnpoBaHHEIE MOHOIUTHI,
CpelHss UHTEHCUBHOCTD 124 o4 o1

. * . *
(hrryopecieHIII MOHOIIUTOB (118;188) (83;114) (66;112)
(CO™mon) FL1 mean
CTI/IMyJ'[I/IpOBaHHble MOHOIIUTBI 430 632

. * . *
(hiTyopecLeHI[H MOHOLIUTOB (640;1437) (362:1021) (266:741)
(CUDw™moH E.coli) FL1 mean
WHnexc cTuMyIsy MOHOLTUTOB 5.4 4.5 6.9
(OKHCITUTETBHBIA B3PHIB) (3,4:8,5) (3,3;7,1) (3,7:9,9)

npumeyanue:* - 00CmMo8epHOCG paziuduil co 300p08bMU Tuyamu, ** - paznuuus medxcody epynnamu 60nvHuix(p<0,05)

CrumynupoBanue ueiirpoduinos (CUDu E.coli) y 6oabpHBIX
00eHX IPyII MOATBEPANIO UX CHIKEHHYIO (aroluTapHyIo aK-
THUBHOCTB, Kak y 60mbHbIX MRONJ, Tak u 6onpHbIX ['B3 B oTIH-
yue oT 300poBbIX UL (p<0,05). [Ipn 3TOM BBISBICHBI PA3THYUSL
B TIOKA3aTeNsAX B CPAaBHUBAEMbIX IPYIIaX OOJIbHBIX, Y OOIBHBIX
¢ MRONJ onu 661111 6051€€ HU3KUMH U TOCTOBEPHO OTJIMYAINCH
ot nokaszareneit 6onpHbBIX ['B3 (p<0,05).

ITonoGOHas TEHACHLHs MPOCIEKUBAIACH B TTOKA3ATENAX HH-
JeKca CTUMYJLSIIUE HEeUTPO(DUIOB (OKHCIUTENbHbINH B3phIB). B
o0enx rpymnmnax OOJIbHBIX MMOKAa3aTeNI CHHKEHBI U I0CTOBEPHO
OTIIMYAJIHNCh OT TaKOBBIX 310pOBBIX JHI (p<0,05). Y GonbHBIX
MRONJ noka3zarenu 6sutn B 1,5-2 paza HuKe, 4eM Y OOIBHBIX
I'B3 (p<0,05).

VYV 6onbHpix MRONIJ mokasatens (aromurapHOro HHAEKCa
MOHOLIUTOB ObUI B 2,5 pa3 HIKE B CPABHEHUH C MOKA3ATEISIMH
300pOBBIX JHIl U O60abHBIX I'B3 (p<0,05), 4To cBUAETENBCTBYET
00 MX HEIOCTATOYHON MOIIOTHTEIbHOW aKTHBHOCTH (Taliuia
D).

daronuTapHas aKTHBHOCTh HECTUMYJIMPOBAHHBIX MOHOLM-
T0B (CUDHD) y 60apHBIXx MRONJ 11 I'B3 nonmxkena B cpaBHe-
HUM c0 3710poBbIMH JHLamMu (p<0,05). Pa3nuunii B mokazaremnsx
MEXIy TpynmaMu OOnbHBIX He BbLABIEHO (p>0,05). HanHbIi
MOKa3aTelb CBUACTENILCTBYET O HU3KOH (harouuTapHoi akTHB-
HOCTH MOHOLIMTOB Yy TTAIIMEHTOB B 00€HX TpymIax.

CrumynupoBanue monouutoB (CU®ud E.coli) y GombHBIX
00eHX IPyII MOATBEPANIIO UX CHUKEHHYIO (aroluTapHyIo aK-
THUBHOCTH B OTAMYHE OT 310poBbIX Il (p<0,05). [Ipu 3TOM 10O~
Ka3aTeNnu JOCTOBEPHO HE OTIIMYAINCh MEX/Y CpPaBHHBaEMbIMU
rpynnamu (p>0,05).

IToxazarenn MHJIEKCa CTUMYJISIIAA MOHOLIUTOB (OKUCIHUTEIb-
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HBII B3pbIB) B 00enX rpymnmnax OOJbHBIX UMEIH pa3sHOHAIPaB-
JIEHHBIH XapakTep B 3aBUCUMOCTHU OT CTEMIEHH TAKECTH TEUSHHS
MRONYJ, onHako MO MenuaHe JOCTOBEPHO HE OTIMYAIHCH OT
nokasatesnel y 310poBbix aul (p>0,05).

VY 6onabapix MRONJ nccnenoBanu GaronnTapHyo akTHBHO-
CTH JICHKOLMTOB MEepU(EPUIECKOi KPOBH 0 U TIOCIE XUPYPTH-
YecKoro JieueHus (tabmura 2).

VY 6oapubix MRONJ ypoBeHb (aronutapHOro nHaeKca Heil-
TPO(HUIOB 10 U MOCIE JEYEHHUs He OTIAMYAJICA OT TOoKa3aTens y
3n0opoBeIX sl (p>0,05) (tabnuua 2). [Tocne jgedeHns: B moka-
3aTensX ypoBHs (paroluTapHOil aKTHBHOCTH HECTUMYIHPOBAH-
HBIX HEHTPOQUIOB (CpeqHSAS MHTEHCHBHOCTD ()NIyOpeCHEeHINH
HEUTPO(DHUIOB) OTMEUaTach TeHACHIN K MoBbInIeHuo (p>0,05).
IMokazarenn CUDuHD E.coli mocne neveHns: He U3MEHSINCH U
0CTaBaIUCh HAa HU3KOM ypoBHE (p<0,05). IlonoOHas TeHaeHIIUS
oTMeuanach M Mo MOoKa3aTensaM MHAEKca CTUMYISIUU HeHTpo-
(GunoB (OKUCIUTENBHBII B3PBIB), OHH OCTABAINCH, KaK H3HA-
JajpHO, Ha HU3KOM ypoBHe (p<0,05). YpoBeHb darorurapHoro
MHJIEKCAa MOHOIIUTOB TOCJIE JIEYEHHs MOBBICUICS U OBLT pPaBeH
MOKa3aTessIM y 3A0POBBIX JIUI (Tabnuna 2).

IMoka3zarenu QarouuTapHOil aKTUBHOCTH HECTHMYJIHPOBAH-
HBIX MOHOLMTOB (CPEHAS MHTEHCHUBHOCTH ()NIyOpeCHEeHINH
MOHOIUTOB) y 6ombHBIX MRONIJ mocie nedeHust MOBBICHINCH
J10 HOpMalbHBIX 3HaueHuit. OnHako, nokaszarenu CUDHD E.coli
U MHJEKCa CTUMY/IALUHY MOHOIMTOB (OKHCIHTEIbHBINH B3PHIB)
roclie JIeYeHus He N3MEHSUTHCh M OCTaBaINCh HA HU3KOM YPOB-
He (p<0,05).

Takum 06pasom, y 6ombHbIx MRONIJ mociie nedeHus orMeya-
Jach HU3Kas (aronuTapHas akTHBHOCTb HEHTPO(QUIOB U MOHO-
IIUTOB.
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Tabnuya 2. Ilokazamenu ghazoyumosa netikoyumos y obcrnedosannvlx auy nocie aevenus M, (5, 95)

I'pynna 6osasabix MRONJ I'pynna 6oabubix MRONJ
Moxka3arean 3nopossle snua (n=10) _ _
1o Jeyenust (n=17) nocJje jgedenust (n=10)
daronuTapHblii HHICKC, 99,3 98,5 96,1
Heitpoduisl, E.coli (%) (99,0;99,6) (95,2;99,2) (95,0;98,7)
HectumynupoBaHubie HEUTPODUITEL,
104

CpeIHss HHTCHCUBHOCTD (83:161) 67 90
(hryopecreHIuN HeHTPOPHIIOB ’ (58;90) * (65;99)
(CU®DHD) FL1 mean
CrumysnmpoBaHHbIe HelTpodmis E.
coli, cpenHsst HHTEHCHBHOCTE (i1yo- 3668 1874 2020
pecuenimu HelTpoduios (CUDHD (3184;4358) (1353;2072) * (1462;2470) *
E.coli) FL1 mean
Wuaexc crumysisiun Heiitpoduiiosn 39 21 20
(OKHCIUTETIBHBIN B3PHIB) (35;44) (14;36) * (13;35) *
daronuTapHbIid HHIECKC, MOHOIIUTHI, 94,7 432 96,2
E.coli (%) (64,4;99,2) (29,1;61,3) * (69,1;98,3) ***
HecrumynupoBaHHbIE MOHOIIUTHI,
CpelIHssl MHTEHCUBHOCTD 124 91 119
(hiryopeceHIInE MOHOLIUTOB (118;188) (66;112) * (96;162)** *
(C®dwmon) FL1 mean
CTuMynupoBaHHbIE MOHOIIUTHI E.

. 632 332
coli, cpenHsisi HHTEHCUBHOCTD (iTy- 1043 (266:741) * (283:887) *
opecuenimn MoHoiutoB (CUdMon (640;1437) ’ ’
E.coli) FL1 mean
WHnexc cTUMyIISIIE MOHOITUTOB 5,4 6,9 1,8
(OKHCITUTETHHBIN B3PHIB) (3,4:8,5) (3,7:9,9) (0,7;8,9) ***

npumeyanue. * - 00CMoBePHOCHb PA3IUYUL CO 300POSLIMU TUYaAMU, **- paznuyus mexcoy epynnamu 00 u nocie aederus (p<0,05)

Makpodaru nepudeprudeckoil KpOBHU SIBISIFOTCS OXHUMH H3
3HAYMMBIX THIIOB KJIETOK BPOXKJIEHHOr0 nMMyHHuTeTa. [Tomyden-
HbIE Pe3YJIbTaThl TOIVIOTHTEIFHOW aKTHBHOCTH HEUTPO(UIIOB 1
MOHOIIMTOB, @ TaK)Ke OKHUCIUTEIBHOTO B3pbIBA TOCIE CTUMY-
msiumu E.coli B mepudeprdeckoil KpoBH MOKa3aid HapylIeHHe
(dyHKIMOHMpOBaHHs MakpodaransHbix kKietok mpu ['B3 UJIX,
OZIHAKO B OOJIbLIEH CTErneHN e(GUIUT BHIPaXKEH y OHKOJIOIHYe-
cKuX OOJIBbHBIX, IeYeHbIX ouchocdonaramu. J[aHHbIE O CHIDKEH-
HOM (yHKIMH MakpodaroB y GombHbix MRONJ cormacyercs
B BBIBOJAMH O TOM, YTO Makpodard MOTYT MIpaTh 3HAYUMYIO
POJb B pa3BUTHH OCTEOHEKpo3a vemrocteil [8,17].

[locne nmpoBeeHHOro XUPYPrudecKoro JieueHus Ha 14 CyTKu
y G6ompabix MRONJ ¢dyHkimu darormurosa 10 HOpMBEI HE BOC-
CTaHOBWJIHCH. JlaHHAs TATONOTHs COMPOBOKAAETCS HU3KHM
YPOBHEM IOKa3aTesied BPOXKACHHBIX (hAKTOPOB 3aLIUTHI, O YeM
CBHCTEJILCTBYET HapylleHHe (GYHKIHOHHUPOBAHMS Makpoda-
rajgbHOTO 3B€Ha UIMMYHHTETA, YTO CIIY’KUT 000CHOBAHHEM IIPO-
BEJICHUS] UMMYHOTEPAIHNHU JUISl €70 BOCCTAHOBIICHUS.
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SUMMARY

ASSESSMENT OF LEUKOCYTES FUNCTION IN PE-
RIPHERAL BLOOD IN PATIENTS WITH MEDICINAL
JAWS OSTEONEKROSIS

"Tvanyushko T., 'Polyakov K., 'Arazashvili L., 2Arshinova S.

"The First Moscow State Medical University named after .M.
Sechenov (Sechenov University); *Clinico-diagnostic Labora-
tory of the FSBI SSC Institute of Immunology of the FMBA of
Russia, Department of Immunodiagnostics and Immunocorrec-
tion, Moscow, Russia

The aim of the study was to assess the functional activity
of peripheral blood phagocytes in patients with drug-induced
osteonecrosis of the jaws to develop a new approach to
treatment. A total of 35 people were examined, including:
10 healthy individuals, 8 with purulent-inflammatory dis-
eases of the maxillofacial region (GVZ ChLO), 17 patients
with medical osteonecrosis of the jaws (MRONJ). Among
patients with MRONJ, there were 10 men and 7 women,
aged from 54 to 73 years, with a mean age of 62 years.
She had a history of cancer (prostate cancer, breast can-
cer). In connection with the presence of metastases, the
patients took bisphosphonates - the drug Zometa (zole-
dronic acid) in injections of 4 mg intravenously 1 time per
month. Phagocytic activity of peripheral blood leukocytes
was determined by flow cytometry. The examination of the
patients was carried out before and on the 14th day after
the surgical treatment, osteonecrectomy. In patients with
MRONIJ and HVD, the phagocytic activity of leukocytes
was reduced by 30-40% compared with healthy individu-
als (p<0.05). Low phagocytic activity was confirmed by
the indicators of stimulation of E. coli leukocytes and the
stimulation index (oxidative burst). On the 14th day after
surgical treatment in patients with BRONJ, the leukocyte
phagocytosis indices did not normalize. The dysfunction
of macrophage cells is more pronounced in cancer patients
treated with bisphosphonates than in patients with HVD
ChLH. A low level of indices of innate immunity factors
contributes to the recurrence of osteonecrosis.

Keywords: drug-induced osteonecrosis of the jaws, bisphos-
phonates, innate immunity, phagocytosis of neutrophils and
monocytes, oxidative burst, surgical treatment.

PE3IOME

OILIEHKA ®ATOLIMTAPHOM AKTUBHOCTHU JIEMKO-
LUTOB INEPUPEPUYECKOI KPOBU Y BOJIbHBIX ME-
JUKAMEHTO3HBIM OCTEOHEKPO30M YEJIOCTEM

"MBanwmko T.IL., 'Moasikos K.A., 'ApazamBuiu JI.1T.,
2Apuunosa C.C.

'IMepsuvrit Mockosckuil 20¢cydapcmeenmvitl. MeOUYUHCKULL YHU-
sepcumem um. U.M. Ceuenosa (Ceuenosckuii yHugepcumen);
’Kaunuko-ouaznocmuueckas nabopamopus ®@I'BY THI] Hn-
cmumym ummyHnonoeuu ®MbA Poccuu, omoen ummyHoouasHo-
cmuxu u ummynokoppexyuu, Mockea, Poccus

Llenpio mccnenoBaHus SBUIACH OIEHKAa aKTHBHOCTH (haro-
IIUTOB MepH(epHIecKoil KPOBH y OOIBHBIX METUKAMEHTO3HBIM
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OCTEOHEKPO30M YeNIOCTEll [UIsi pa3paboTKy HOBOTO IMOAXOMa K
JICYCHHIO.

Oo6cnenoBano 35 nui, u3 HuX: 10 310poBBIX, 8 OOJBHBIX
FHOﬁHO—BOCHaJ’IHTeJ’lebIMH 33.60J'leBaHI/I$[MI/I YCJIOCTHO-JIN-
uesoii obnactu (I'B3 UJIO), 17 G0NbHBIX MEIUKAMEHTO3HBIM
octeonekposoM yemtocteit (MRONYJ). Cpenn 6oapHBEIX MRONJ
6but0 10 MyX<YMH M 7 JKSHIIMH, B Bo3pacte oT 54 mo 73 ner,
cpenHuit Bo3pact 62 roga. B anamHe3e oTMevanuch OHKOJIOTH-
yeckre 3a0onieBaHus (pak MPEACTATEIbHON JKEJE3bl, PaK MO-
JIOYHOM jKesie3bl). B CBsI3U ¢ HAIMYUMEM METacTa30B MalUEHThI
npuHEManu ouchocdonar - npemapar 3oMeTa (30JeIPOHOBAS
KUCJIOTA) B MHBEKUUAX N0 4 MI BHYTPUBEHHO | pa3 B Mecsll.
darouuTapHyl0 aKTHBHOCTH JICHKOLMTOB IepUdepudecKoi
KPOBH OIIPENEIISUTH METOJOM IPOTOYHOH HUTO(IyOPUMETPHUH.

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

OO6cnenoBaHue MaUMEHTOB IPOBOIMIMN 10 U Ha 14 cyTku nocie
XUPYPrHYECKOro JICYCHHs - OCTEOHEKPIKTOMHHU. Y OOJIBHBIX
MRON!J u I'B3 ¢aronurapHas akTHBHOCTb JIEHKOLUTOB ObliIa
nonmwxkena Ha 30-40% B cpaBHEHMM CO 3JIOPOBBIMHU JIMIIAMU
(p<0,05). Huzkas (arouutapHas akTHBHOCTh OTMEYAIach MPH
CTUMYJIMPOBAHHH JICUKOLIUTOB E.coli 1 1O ToKa3aTessiM HHICK-
ca cTUMYJLMU (OKUCIUTENbHBIN B3pbIB). Ha 14 cyTku mocie
xupyprudeckoro siedueHust y 6onpHeix MRONJ mnoxaszaresnu
(darounTo3a JEHKOUUTOB He HOpMaln3oBaauch. Hapyuienue
(GyHKIMOHUpPOBaHUS Makpo(darajabHbIX KIETOK B OOJbIICH
CTETCHHU BBIPAKEHO y OHKOJIOTHYECKHX OOJBHBIX, MPOJICUCH-
HBIX Oncdochonaramu, yem y 6onpubix ['B3 UJIO. Huzkwuii
YpOBEHb MOKa3zaresnel (pakTopoB BPOXKAECHHOIO HMMYHUTETA
CIOCOOCTBYET pelHIuBaM OCTEOHEKPO3a.
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NEPBUYHAS JUATHOCTUKA U IIJIAHUPOBAHUE OPTOJJOHTUYECKOI'O JEUEHUSI
Y HALIMEHTOB C COINYTCTBYIOLIEN MATOJIOIMEMA U JIEKAPCTBEHHOMN TEPAITUEM

Coxos C.T., IIBeTkoBa ML.A.

Mocxkosckuii eocyoapcmeennviii Meouxo-cmomamonozudeckuu ynusepcumem um. A.U. Eeooxumosa, Poccus

OpTOJOHTHYECKOE JIEYeHHE TPAJAULIMOHHO IPOBOJUTCS IETAM
C pa3IMYHO MaToJIOTUEH 3y00UeocTHOM cucteMbl. OHAKO 3a
nocnenHue 20 JeT KOHTHHTEHT OOpalIaloNIuXCcsi 3a OPTOIOH-
THUYECKON MOMOILBIO MAMEHTOB 3HAYUTEIBHO PACHIMPUIICS 3a
CYeT yBEJIMUEHUs YKciia B3pocibiX. Ha cerogHsmHmii 1eHb KOH-
CYNBTAIUS BPAa4a-OpPTOJIOHTA SIBISIETCSI HEOTHEMIIEMOW YaCThEO
KOMILICKCHOW JIMarHOCTUKH ¥ IUTAHUPOBAHWSI JICUCHUS MAI[HCH-
TOB C 3a00JICBAaHUSIMI TIAPOJIOHTA, BTOPUYHOU aJIeHTHEH U 3200-
JIEBAaHUSIMH BUCOYHO-HIKHEUEMOCTHOTO cyctaBa (BHUC) [4].

MHOXECTBO B3pOCIBIX IMAIIEHTOB UMEIOT O0IIecoMaThye-
CKYIO [1aTOJIOTHI0, KOTOpasi HEraTUBHO OTPayKaeTCsl Ha XO/Ie MPo-
Bogumoro aedenus [21]. Kpome toro, y 10-15% nereii B Bo3pac-
Te 710 16 JeT oTMedaroTcst XxpoHndeckue 3aboneanus [8,12,24],
KOTOpBIC OKa3bIBAIOT 3HAYMMOE BIHSHHE Ha (HOPMUPOBAHUE
JINLEBOTO CKeJIeTa.

VY HanueHToB ¢ MeTabOIMYECKIMH, SHIOKPUHHBIMH, aJuiep-
THYCCKUMH 3a00JICBaHMSIMU WJIM TIOJl BO3JICHCTBHEM JIEKap-
CTBCHHBIX IMPEMApaToB W OMOJOTMYCCKH AKTHBHBIX IMHIICBBIX
no6asok (BAJ]), B mporecce OpTOIOHTHYESCKOTO JICUYCHUSI HHO-
rJa MEHSIETCSl peaKkiysl OKPY>KalolUX TKaHeW M CKOpPOCTh pe-
MojienpoBaHus kKoctH [21]. OcoOeHHOCTH TedueHHs 0OMEHHBIX
MPOLIECCOB B KOCTHOM TKaHU OKa3bIBAIOT BJIMSIHUE HE TOJIBKO HA
00IIYI0 TIPOJOKUTENLHOCTD JICYCHHS, HO ¥ Ha OCOOCHHOCTH
OMOMEXaHHUKH ¥ BOHHKHOBCHUE BO3MOXKHBIX OCIOKHCHHH.

Bpau-opTononT, HaOmonas CBOMX MAIMEHTOB KaxIble 4-8
HEJIe)Ib Ha MPOTSHKCHUH JUTUTEIBHOTO BPEMEHH, SIBIISICTCS TIEp-
BBIM BPa4oM, KOTOPBIi, IO OCOOCHHOCTSIM TEYCHHUS OPTOIOH-
THYECKOTO JICUEHUS! ¥ KIIMHUYECKOW CUTyallMH B IOJIOCTU pTa,
pacro3HaeT CHUMIITOMBI 00IMX 3a0oneBaHuil, TOOOUHBIE d(hek-
ThI JIGKAPCTBEHHBIX TPEMApaToB ¥ HAIMpABJISCT MAIMEHTa K Mpo-
(WIBHOMY CIIEIMANIMCTY JUIs YTOUYHEHUs AuarHo3a [14], Tak xak
BPaY-OPTOJIOHT JIOJDKEH UMETh TOJTHYI0 HH(OPMAIIUIO O TCYCHUH
o011ero 3a00IeBaHus, €r0 KIMHIYECKUX MPOSBICHUSIX H 0COOCH-
HOCTSIX, BO3MOYKHBIX OCJIO)KHEHUSIX PUMEHSIEMON METUKaMEHTO3-
HOM Tepartiu, pUcKax 1 MPOTUBOMOKA3aHUSIX K OPTOJOHTHUECKOMY
nedenmio. CocTaBlieHHe IUIAHA OPTOIOHTHYECKOTO JIeHeHUs Oe3
ydera JIaHHBIX aHAMHE3a, OCHOBBIBASICH MCKITFOYUTEIILHO Ha KITH-
HUYECKOM OCMOTPE U JaHHBIX JJOIOJHUTENBHBIX METOIOB JUATrHO-
CTHKH, SIBJISIETCS] HEIOCTATOUHBIM [ 15].

Lenps uccnenoBaHus - MOBBICHTh KA4eCTBO U 0E30ITaCHOCTH
OPTOIOHTHYECKOTO JICYCHUS Y MAI[HEHTOB ¢ 00IIIeCOMAaTHYECKOM
aTOJIOTHUEN U JIKApCTBEHHOM Teparuen.

3a/1auu MccieI0BaHus:

1. IpoaHanmm3upoBaTh HAIWYHE OOMIECOMAaTHYCCKOW TaTO-
JIOTHH Ha OPTOJOHTHYECKOM TPHEME Y MAIUCHTOB Pa3THYHBIX
BO3PACTHBIX TPYIIIL.

2. Onpenenuts XapakTep OOIIEeCOMATHYECKOH MaTOJIOTHH U
HanboJIee YacTo MCIONIb3yeMble JICKAPCTBCHHBIC Mpenaparsl y
OPTOIOHTHUYECKUX MAIUCHTOB PA3IMYHBIX BO3PACTHBIX TPYIIIL.

3. Pa3paboTars WHIVBHIYAIN3UPOBAHHBIN ILIAH OPTOIOH-
THYECKOTO JICUCHHUS MAIMEHTOB C Pa3IM4YHON COMYTCTBYIOLIEH
aToJIOTHEN.

4. Omnpenenuth KaTeropuu OPTOJOHTHYECKHX IAIlMEHTOB,
HYXJTAIOIIUXCS B 00s3aTENIbHON KOHCYIJIBTAI[H COOTBETCTBYIO-
IUX CHEIMAINCTOB Ha ATarax OpTOJOHTHYECKOTO JICUESHHUSI.

© GMN

Marepuaa u Meroabl. O6cnenoBansl 273 mamueHTa pas-
JIMYHOTO BO3pacTa, MPOXOJUBIINX OPTOAOHTHYECKOE JEUEHUE B
Je4eOHOM YUPEeKICHUH HEroCylapCTBEHHON (pOpMbI COOCTBEH-
HocTu. [lanmenTs! pacmpenenensl Ha 2 rpynmsl: | rpymmy co-
ctaBuian 97 meteii B Bo3pacte ot 3,5 no 18 ner, Il rpynmy - 176
B3pOCIIbIX MALMEHTOB B Bo3pacTe oT 19 1o 64 ner.

Bo Bcex rpymmax y naiueHToB COOMpaIu aHaMHe3, ONpe/ers-
JIM HaJlu4he 0OIIecOMaTH4eCKOH MaToNOrHU U J€KapCTBEHHBIH
aHAMHe3 - IpUeM (HapMaKOJIOTHYECKHX TPENapaToB U MUIEBBIX
no6asok. ITpu cOope aHaMHe3a YTOYHSIIOCH HAJIMYUE BPEIHBIX
MIPUBBIYEK (KypeHHUE).

Pesyabrarsl u obcy:xkaenue. Cpenu 273 manuentoB y 110
(40,3%) BBISIBIEHO OTCYTCTBUE XPOHMYECKHX 3a00NeBaHUN U
aJUIEPTUYECKUX PEAKIIMHN.

AHannu3 aHaMHECTMYECKHX JAHHBIX MalMeHTOB | rpymmel
BeIsIBII Y 38 (39,2%) manueHTOB pa3aMYHBIE aJIepruuecKue
peaKIMi Ha aHTHOMOTHKU MEHULUUIMHOBOTO PsAfa, MUIIEBbIE
MPOAYKTHI, MOJUIMHO3BI, aJUIEPTUIO Ha Jarekc. 2 (2,1%) naruen-
Ta 12-T1 ¥ 15-TH J1eT coOOIIUIH O paHee BBISBICHHOW apTepu-
anbHOMU runepreHsud. ¥ 1 mauumenra (15 net) nuarHoctupoBaHa
MHCYITHHOPE3UCTEHTHOCTb.

4 (4,1%) nanuenrta ormetunn agerouas! 11 u 11l crenenu, 3
(3,1%) — 06CTPYKTUBHBIIT OPOHXHUT.

AHanu3 JIeKapCTBEHHOTO aHaMHe3a mokasan, uto 7 (7,2%)
MalUEeHTOB C afeHOMJaMH U OPOHXUTOM MPUMEHSIH KOPTUKO-
CTEPOUHBIE TIPEnapaThl B BUJE HA3aJbHBIX CHPEEB WM HH-
ranxatopHo, 16 (16,5%) manueHToB - PeryiasapHO MPUHUMAIH
suTamun D, 12 (12,4%) - numessie J100aBKH C BBICOKHM CO-
nepkanueM Omera-3 U peIOHH KHP.

AHanu3 aHaMHECTHYECKHX JaHHBIX, MOTy4YEHHBIX MPH OMpPO-
ce 176 manuenToB 11 rpymniiel, BBIIBIII aJUIEPrUUECKUE PEAKLIUU
Ha JIEKapCTBEHHbIE NTPenapaThl (AaHTHOMOTUKY MEHULIUILUIHHOBO-
ro psaa, oucenron, (oareBas KHCIOTA), MUIIEBbIE KOMIIOHEH-
ThI, IOJJIMHO3BI U HEYCTAHOBIIEHHBIE ajiepreHsl - y 39 (22,2%)
MALMeHTOB, y | manueHTa OblUIa BBISABICHA AJUICPTHs HA JIATEKC.

11 (6,25%) mnanueHTOB HMMENH XPOHUYECKOE HapyIlleHUe
(YHKIMHU IMTOBUIHOMN *Keuesbl (rurnotupeos), S (2,8%) - xpo-
HHMYEeCcKoe 3a0oseBaHHe CycTaBOB (apTpuT, apTpos), 9 (5,1%)
- apTepUAIBHYIO THIIEPTEH3MI0, 5 W3 HUX monydanu Qapma-
KOJIOTHYECKoe Toco0ue M HaOIIo#aauch y JIeYalllero Bpaya,
4 yKaszanM Ha NEpUOAMYEcKH (DUKCHpyeMOe MOBBILICHUE ap-
TEpUAJIbHOTO JABJIEHUS M HAIMpaBIEHbl HAa KOHCYIBbTALUIO K
npoduibHeIM crienuanuctaM. 3 (1,7%) manueHta OTMETHIN B
aHaMHe3e OpPOHXMAIIBHYIO acTMY, OOCTPYKTHUBHBIH OpOHXHT; 2
(1,1%) - xponunueckuii cunycur, 3 (1,7%) - caxapuslii auader
tuna 2. Y 2 (1,1%) nauneHTok cormacHo JaHHBIM JI€HCUTOME-
TPUH MOATBEPIKAEH JHArHo3 octeonopos3a. 7 (4%) malueHToB
PEryJIsIpHO KypHJIM O | Mavke curaper B JeHb Ha NMPOTSHKEHUH
2 u Oonee JieT.

I[Tpu cOope JieKkapCcTBEHHOTO aHaMHe3a ManueHTsl 11 rpymnme
MOATBEPJMIN MPUEM PA3TUUHBIX MEIUKAMEHTO3HBIX CPEJICTB,
Ha3HAYEeHHBIX BPayoM [0 OCHOBHOMY 3a00JIE€BAHUIO MM MPH-
HUMAaeMBbIX CaMOCTOSTEIbHO. M3 JexkapcTBeHHBIX cpeacTB 11
(6,25%) manMeHTOB MPUHUMAJIHN JI€BOTUPOKCHH HATPHsl, Ha3Ha-
YEHHBII HJOKPUHOJIOIOM B KayeCTBE 3aMECTUTENbHOHN Tepa-
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UK THOOQYHKIHMK IATOBUIHOM sKeie3bl, 16 (9%) manneHTok
HOPUHUMAJIM 3CTPOreH-COJepKallye MIpenaparsl ¢ LejIblo KOH-
TpaLeNIUU WK B KaYeCTBE 3aMECTUTEIHOM Tepanuy B IepHoT
MeHomnay3bl. KopTukocrepouansle npenaparsl B BHIC Ha3allb-
HBIX CIPEEB WM MHraJsTOpHO NpuHUMaiu 5 (2,8%) namueH-
TOB C OOCTPYKTHBHBIM OPOHXHUTOM, aCTMOI! MII XPOHUYECKHMH
cuHycuTamu. Pa3nuuHble mpemnaparsl, colepiKaliue HecTepo-
H/HbIe MpoTuBoBocnaauTe bHbIe cpencra (HIIBC), pery-
nsipHo npuHUManu 5 (2,8%) ¢ XxpoHnueckuMH 3a00JIeBaHHSIMH
cycTaBoB (apTpuT, apTpo3). 9 (5,1%) nauueHToB ¢ aprepuansb-
HOHM THIepTeH3uel NPUHUMAIM HA NOCTOSHHOM OCHOBE THUIIO-
TeH3MBHbIE Tpenaparsl (MHrnouTops AIID, GrrokaTopsl peHHH-
AHTMOTCH3MHOBOM cuctembl). 44 (25%) nanueHra npuHUMAIH
BuTaMuH D3 B pa3inuHONi KOHIEHTPAIMK B OCEHHE-3UMHHUA T1e-
puox iy kpyriorogudso, 40 (22,7%) - Ha peryasipHOH OCHOBE
npenapar Omera-3 unu peiouii xup (Puc. 1,2).
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Puc. 2. Ilpenapamwi, npunumaemvie nayuenmamu I u Il epynnot

le/l onpeﬂeneﬂnn TAKTHUKU JICUCHUS y BCEX IMALIMCHTOB y4u-
TBIBAJIUCh JAHHBIC KIIMHHUYCCKOI'O OCMOTpa, JOITOJIHUTECIIBHBIX
METOJIOB JIMarHOCTHKHU, HAJIMYHE OOIICCOMATUYCCKOM IMaTOJI0-
MU U OTSATOIICHHOTO JICKAPCTBCHHOTO aHaMHE3a, BIIHSIOIINX
Ha MeTa0O0JIM3M KOCTHOW TKAHH U CKOPOCTh OPTOTOHTHYECKOTO
riepemMernieHus 3y0oB.

[TareHTam, NPUHUMAIOIIMM TIPETIapaThl, 3aMEJISIONINE CKO-
poctb opromonTHdeckoro jedeHnst (HIIBC, wnruburopsr ATID
WM Tperaparbl PeHUH-aHTMOTEH3MBHOM CHCTEMBI), PEKOMEHJIO-
BAaHO yBeHI/I‘[I/lTb I/IHTepBaJ'l Me)l(}ly IMOCCILICHUSMHA U aKTHUBALIUSIMHA
armaparypal.

AHanoruyHelii rpaMK ITOBTOPHBIX BU3HTOB COCTABICH M
le/l JICUCHUU KCHIIUH, npm—mma}oumx SCTpol"eH-CO}lep)KallIHe
npernaparsl, KOTOPbIC TaK e CIOCOOHBI CHHXKATH CKOPOCTh Op-
TOJIOHTUYECKOTO MEPEMEIICHNUS 3y0O0B.

[MareHTaM ¢ 0CTEOMOPO30M PEKOMEHIOBAHO IMPOBEICHUE
JICHCUTOMETPHUH | pa3 B rof C LIeNbI0 PErysIpHOTO KOHTPOIIS 3a
COCTOSTHEM KOCTHOHM TKaHW. Y JaHHOW KaTeropuu MalMeHTOB
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BO3MOXXHO COKpallICHUE HMHTEPBaJIa aKTUBALlUU OPTOAOHTHYC-
CKOH anmaparypsl.

B nman neuyenust IMMAallMEHTOB C CaXxapHbIM )1Ha6eTOM BKJIFO4a-
JIY TIOCTOSIHHBIN KOHTPOJIb YPOBHS [NIMKMPOBAHHOTO FeMOIIO0u-
Ha (1 pa3 B 3 Mecs11a) 1 noka3aTesaeld ypOBHs [VIFOKO3bl B KPOBU
(KaXkJ10€ MOCEIICHUE).

[ManeHTaM ¢ aMIepruYecKUM aHaMHE30M, OpPOHXHAIBHOM
acTMOM B IUIaH JIEYCHUs BKIIIOYAIH peryinsapuyr0 peHTIreHau-
arHoCTUKY (OpTomaHToMorpamma 1 pa3 B 6 MecsleB) Ui KOH-
TPOJIsI COCTOSIHUSL KOpPHEil 3y00B, MMEIOLINX CKIOHHOCTh K IO-
BBIIICHHON pe3opOiun Ha (OHE aJUIePruiecKux 3a0oJIeBaHuMil.
IIpu BbIOOpE MeTOaA JIeUSHHS, PEIIIOYTEHHUE OTAABAIOCH MaK-
CHMaJIbHO 0O€30I1aCHBIM BUIaM TIepeMeleH s 3y00B.

v MalUEHTOB C I'MIOTUPUO30M, HAXOAALIMXCSA Ha 3aMECTU-
TENILHOW TOPMOHOTEPAITHH JICBOTHPOKCHHOM, PEKOMEHIOBAHO
COKpAIlleHHe MHTEpBaJIa MEXK/y aKTUBALMAMH, TaK jKe, Kak U y
NALMEHTOB, TPUHAMAIOIIUX [penaparsl Butamuna D, Omera-3,
PBIOHIT JKHP, CIIOCOOCTBYIOLIMX YCKOPEHHOMY PEMOICINpPOBa-
HHIO KOCTHOM TKaHH U BO3MOXXHOMY YCKOPEHHUIO OPTOJOHTHYE-
CKOTO JICUEHHUS.

[lo maHHBIM MPOBEIECHHOIO HCCIENOBaHMs, B aHaMHe3e 163
(59,7%) ot obuiero yncia NaUEHTOB, IPOXOAUBIINX OPTOIOH-
THYECKOE JIeYeHHE, BBIABICHBI O0lecoMaTHYecKue 3aboieBa-
HHSI, CIIOCOOHBIC BIMATH Ha MPOLIECC PEMOJIETHPOBAHUS KOCT-
HO TKaHW NPH MepeMeleHIH 3y00B.

[ManuenTs! ¢ caxapHbIM auadetoM Tuna 1 U 2 MOTYT IpOXo-
JIUTh OPTOIOHTHYECKOE JIeueHNe 0e3 orpaHnYeHHI Mo BBIOOPY
armnaparypsbl, BKJIOYass BO3MOXXHOCTL IIPUMCHCHHSA OPTOHOH-
THYECKUX MHUHHU-UMIUIaHTaToB [13]. B Hacrtosmem uccinenosa-
HUM NPOBOAMJIOCH J€UeHUE 3 MAlMEHTOB C caXapHbIM auabe-
TOM THUNa 2, C TOKa3aTesIMH IIMKUPOBAHHOIO I'eMOIIOOMHA
(HbAlc) B kpoBu B npenenax 7% (npu Hopme 4-6%), 4TO CBU-
JIETENIbCTBYET O XOPOILIEeH KOMIEHCALMH O00IIeCOMATHYECKOM
MaToJ0THH. Y MAIUEHTOB ¢ IHa0ETOM JOIKEH MPOBOIUTCS IO~
CTOSTHHBIN MOHUTOPUHI" YPOBHS ITIFOKO3BI. Hal_II/IeHT]:I C IIJIOXO
KOHTPOJHMPYEMbIM 3a00JCBaHHEM HMEIOT MOBBIIICHHBIA PHUCK
Pa3BUTHS MATOJIOTUYECKOH Pe30pOLy KOCTHOW TKaHU B IPO-
1ecce OPTOJOHTUYECKOr0 JiedeHus [22].

V nanyeHToB ¢ 0CTEONOPO30M MPOLECCHl Pe30pOLMU KOCT-
HOI TKaHU TPOMCXOJIAT, KaK MPaBUIIO, OBICTPEe, YeM IIPOLIECCHI
¢dopmupoBanus. B mpoBeseHHOM Hcciie0BaHUH ObUIO 2 Halu-
€HTa C MOJTBEP)KACHHBIM OCTCOMOPO30M. Y MOJOOHBIX MAallu-
€HTOB CKOPOCTh OPTOJOHTHYECKOrO IepeMelleHus] 3y0oB J10-
CTOBEpHO BBIIIE B CPABHEHUHU CO 310POBBIMHU MalueHTamu [18].
HpI/I IJIAHUPOBAHUM JICHCHUSA NOJIKHBI IPUHHUMATHCA BO BHH-
MaHHe Takue MpoOJIeMbl, KaK BbIpOKEHHAs! aTpoQusi KOCTHOM
TKaHH, HeCTaGHJ’[bHOCTb pe3ynbTrara JICUeHUsI B pETCHIUHOHHOM
nepuoze u aychyunxuust BHUC [20].

Pe3opbumst kopHeil 3y00B B Mporecce OpTOZOHTHYECKOTO
JICUCHUA ABJIACTCA JOCTATOYHO YACTBIM OCJIOKHCHHEM. Ilo nu-
TepaTypHBIM JaHHBIM Y 95% B3pOCIIBIX ALIMEHTOB II0CIIE JIeue-
HHS BBISIBJICHA Pe30pOLMs KOPHEW TOW MIIM MHOM CTENeHM BbI-
pakenHoctH, a 10-17% mnauneHToB nMenu pesopoiuio 10 1/3
JUIMHBI KOpHA [23]. B Hamewm uccnenoBanuu 22,2% B3pOCIBIX
naueHToB u 39,2% nereit MMesH Te WM WHBIC aJJIepriuecKue
peakiuu. B psje HayyHBIX paboT MOAYEPKUBACTCS, YTO OPOH-
XHaJIbHas aCTMa, TAKXKE KaK U Jpyrue ajuiepruueckue 3adosesa-
HUs, SABJIAIOTCA IpEApacnojarartouumMu (ba](TOpaMI/I K ITOBBIIICH-
HOI pe3opOumy KopHei [1], 4To 1 omnpenenuiio miIaHupoBaHHE
OPTOAOHTUYECKOIO JICUHCHUSA U BbIGOpa OMOMEXaHUKH Yy nanueH-
TOB B HACTOSILEM UCCIICIOBAHUH.

I'mnoren3uBHbIe Ipenaparsl LIMPOKO IPUMEHSIOTCS B Jiede-
HUM apTepHalIbHOM runepreH3uu. B nposeneHHOM uccienosa-
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HuM ObU10 11 (4%) mauueHToB ¢ apTepuaIbHON rHIIEpTEH3UEH,
IPUHUMAIOIIUX Ha ITOCTOSHHON OCHOBE TAaKME Mperaparhl, Kak
KanTonpui, areHonol. Cienyer OTMETUTh, YTO YUCIIO MalleH-
TOB C apTepUajbHON TMIIEPTEH3MEH BO3pAcTaeT, a UX BO3pacT
CHIJKAeTCs, BPay-OpTONOHT JOJDKEH MMEThb IPEICTaBICHHE O
(akTopax pUCKa MPH JICUCHUU MOJOOHON KaTeropuu MaIieH-
ToB [17]. Tak, npu npuMeHeHnn OeTa-6JI0KaTopOB U HHTHOHUTO-
poB AII®, BO3MOKHO CHHIKEHUE CKOPOCTH OPTOJOHTUYECKOTO
nepeMenIeHus 3y00B 3a cueT yBeJIUUEHUs INIOTHOCTH KOCTHOM
TKaHH, BbI3bIBAEMOH MpenapaTaMu JaHHOM rpynmsl [5,16].

['opMOHBI IIUTOBUAHOMH KeJe3bl BIUSAIOT HA aKTUBHOCTh U
MeTaboJIM3M BCEX KJIETOK M UTPAlOT 3HAYUMYIO pOjib B pusu-
YEeCKOM pa3BUTHH U pocTe. TUpOKCHH, Biusis Ha abcopOuunio
kanbuus B JKKT, KOCBEHHO BO3EHCTBYET Ha CTEIEHb BhIpa-
JKEHHOCTH Pe30pOLUU KOCTHOM TKaHW. B mpencraBieHHOM
uccinenoBanuu 11 (4%) mauMeHToB ¢ AMATHO30M THIIOTHPEO3
IOJIyYajId 3aMECTUTEIbHYIO TEPAINln0 U IPUHUMAJIH JIEBOTH-
pokcun Harpus. [Ipu cocTaBIeHUN TaKTUKH JICUCHUS JAHHON
KaTeroOpUHu NaleHTOB YUYUTHIBAJIOCH, YTO CKOPOCTh OPTOAOH-
THYECKOTO MepeMeleH s 3y00B Mol BO3IEHCTBUEM THPOKCH-
Ha Bo3pacTaet [2,19].

16 (5,9%) nmanueHToK BO BpeMsi OPTOAOHTHUECKOTO JICUCHUS
IPUHUMAJIN 3CTPOTeH- COoJep KalKe Ipenaparsl. DCTPOreH Ha-
IPSMYIO CTUMYJIMPYET CUHTE3 KoJulareHa 1 00pa3oBaHME KOCT-
HOIl TKaHM OCTe0O]acTaMH, yBEINYEHHE MACChl M IJIOTHOCTH
KOCTH, IO9TOMY, IIpY IPUMEHEHUH 3CTPOreH-COAEepIKaIUX IIpe-
[apaToB CKOPOCTh OPTOIOHTHYECKOTO IepeMeIeHus 3y00B MO-
JKeT ObITh CHIKEHA [3] .

Buramun D, npunumanu 16 (16,5%) nereii u 44 (25%)
B3pOCJIBIX MAlMEHTOB. AKTMBHas (opma BuTamuHa D,
1a25(0OH)-Ds (xanpUuTprOIl), PErylupyeT KOHLEHTpalHio
KaibLus 1 Gpocdopa B miaa3me U KOCTHOM TKaHH, CIIOCOOCTBYS
YCKOPEHHUIO PEMOJAEIUPOBAHUSA KOCTH, 4TO OyleT OKa3bIBaTh
0JaronpusTHOE BIMSHHUE HA MPOILIECC OPTOAOHTHYECKOTO T1e-
pemenienus 3y6oB. Kpome Toro, npu miaHMpOBaHUHM PETEH-
[MOHHOTO MepHoja, He0OXOAUMO NPUHUMATh BO BHUMaHHE
CTHMYJIUpYyIOllee BIAUsHME BUTaMUHAa D, Ha ocTeoOnacTsl u
MOBBILIICHHE MUHEPAJIbHON IJIOTHOCTH KOCTHOM TKaHH, 4TO
MOXKET ITOJIOKHUTEIBHO OTPA3UTHCS HAa CTAOMIIN3AaLUU PE3yIlb-
TaTOB OPTOJOHTHYECKOTO JieueHus [25].

ITo pesynpraram uccnenoBanust 12 (12,4%) nauueHTos B
I rpynne u 40 (22,7%) nanuentoB Bo Il rpynne npuHumMamu
Ipenaparsl MOJMHEHACHIIEHHBIX KUPHBIX KuciaoT Omera-3
WIN peIOUit JKUp, HEOOXOAMMBIE /Ul HOPMaJbHOI (u3uoio-
MM OpraHu3Ma. P MONMHEHACHIILEHHBIX JKUPHBIX KHCIOT
HEoOXoauM Uil CHHTe3a 3iiko3aHounoB. IIpocrarmanaun E
(13 cemeiicTBa D¥KO3aHOUIOB), OOJAAIOIINNA HAMOOIBIICH
AKTUBHOCTBIO B HadaJbHOW (Dase OpTOZOHTHYECKOTO Iepe-
MeleHus: 3y0OB, aKTMBH3HPYET OCTEOKJIACTOI€HE3, YBEJH-
YUBAaeT aKTMBHOCTb 3PEJIBbIX OCTEOKJIACTOB, CHUXKAECT CUHTE3
KOJUIareHa, 4TO CHOCOOCTBYET PEMOAEIUPOBAHUIO KOCTHOM
TKaHu [6].

IIpotuBoBocnanurenbubli 3¢ppext HIIBC u rrokokopTu-
KOMJ0B OCHOBaH Ha Onokupoanuu cuuteza O 1 u LHOT 2,
4TO MPUBOAMT K 3aMEUICHHUIO Ipoliecca pe3opOLunn KOCTHOM
TKaHU U MOXKET HEraTUBHO IMOBJIMATH Ha CKOPOCTb OPTOJOH-
THYECKOTo mnepemenieHus 3y0oB [7]. [lauueHtsl, npumeHs-
rorue Ha nmoctosHHoi ocHoBe HITBC unu CIIBC, B HameMm
uccnenoBanuu 17 (6,2%) nponHGpOpMUPOBAHBI O BO3ZMOKHOM
YBEJIMUYEHUHU CPOKA AKTUBHOI'O OPTOAOHTHUYECKOIO JICUCHHUS.

[To naHHBIM Hay4YHBIX HUCCIIEJOBAHUN, KypeHHE CUUTAETCSA
OIHUM M3 (PAaKTOPOB pHCKA YyOBLIM KOCTHOW TKaHU M Iepe-
JIOMOB. YCTaHOBJIEHA CBSI3b MEXAYy KypeHHEM, HU3KOH MHu-
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HEpaJIbHON MJIOTHOCTBIO KOCTU U IEpPEIOMaMH B pe3ysbTare
ocreornopo3sa [9]. B namem uccnenosanuu 7 (2,6%) nauueH-
TOB KypHJIM IOCTOSIHHO Ha HpoTshKeHuH 2 u Ooiee jet. Ky-
peHue CcrnocoOCTBYET CHIKEHUIO KOHLEHTPAalMM BHUTAaMUHA
Ds B mu1a3mMe KpOBM M NPUBOAMT K HAPYUICHHIO abcopOIuu
KaJbIus. HUKOTHH SBIsSE€TCS OZHUM U3 cambIX (apMakoio-
IT'MYCCKH AKTHBHBIX KOMIIOHCHTOB Ta6al<a, UI'parouiero 3Ha-
YMMYIO pPOJIb B pa3BUTHUU NATOJOTHUU IapOJOHTA, BbI3bIBasd
BOCIIAJICHUE IEPUOJOHTAIBHBIX CBS30K C IOCJIeAyIOLIeH
yOBbUIbIO KOCTHON TKAaHM M YPE3MEpPHON MOABHIKHOCTBIO 3Y-
60B. HeoOxoa1Mo npoBeeHne pa3bsiICHEHUS CPeIN Ky PSIUX
HAIEeHTOB, YTO OPTOJOHTHYECKOE NepeMeleHrne 3y00B Mo
BJIMSITHUEM HHUKOTHHA YBCJIHWYHUBACT BO3MOXHYIO pe30p6].[l/l}0
anbpBeossipHoi koctu [10,11], yTo AMKTYeT HEOOXOIUMOCTh
0TKa3a OT KypeHHsI XOTs Obl Ha BpeMsl OPTOJAOHTUYIECKOTO Jie-
YCHHU.

BroiBoabl.
1. Ilpu c6ope anaMmHe3a cpein Bcex 00CIIe10BaHHbIX MAalUeH-
ToB, y 163 (59,7%) BbIsABICHBI XpOHHUECKHE 3a00JIEBAHMSL.
Kpowme Toro, 39 (22,2%) nauuentoB Il rpynnst u 38 (39,2%)
IMManueHTOB 1 I'pynIibl UMEJIU T€ WX UHBIC aJUIEPTUYCCKUE pe-
AKIWH.
2.Y mauueHToB | rpynisl KOJIM4ECTBO aJUIEPIrMYeCKUX PeaKkLuil
66110 Ha 17% Gosnbllie B cpaBHeHMH ¢ naieHTamu I rpynmsr.
B I rpynme 3a¢ukcupoBaHO NpUMEHEHNUE KOPTHKOCTEPOUIHBIX
npernaparoB Oosiee, 4yeM B 2,5 pasa yanie B CPaBHEHHUHU C Tallu-
entamu I rpynmnsl. [Ipumenenue numeBsIx 100aBOK, coaepxka-
IUX U BUTAMHWH D3 u Omera-3, y B3pOCIIbIX MAIUCHTOB HAOJIO-
Janock vamie B 1,5-2 pasza, COOTBETCTBEHHO.
3. Jlns onieHKH pe3ynbTaTtoB cOopa aHaMHe3a pa3paboTaHa MH-
JUBUAYAJIM3UPOBAHHAA TaKTUKAa OPTOAOHTHUYECKOTO JICUCHUS
JUISL KQJKI0TO MAMEeHTa C Y4eTOM BO3MOXKHOTO BO3/IeiCTBHS 00-
I_Lleﬁ IMaToJIOTUU U NpueMa JICKapCTBEHHBIX CPEACTB HA TECYECHUE
¥ UCXOJl OPTOAOHTUYECKOTO IIepeMeLeHNUs 3y00B.
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SUMMARY

PRIMARY DIAGNOSTICS AND ORTHODONTIC
TREATMENT PLANNING FOR PATIENTS ON ME-
DICINAL REGIMEN FOR CONCOMITANT PATHOLO-
GIES

Sohov S., Tsvetkova M.

Moscow State University of Medicine and Dentistry named of
A.I Yevdokimov, Russia

In everyday practice orthodontists treat a lot of patients with
different general diseases or taking some medications and nutri-
tional supplements. Many farmacological agents and pathologi-
cal conditions could influence bone metabolism and deteriorate
the results of orthodontic therapy.

Aim of the study was to analyze how many orthodontic pa-
tients have general diseases of taking any medications on reg-
ular basis. To work out diagnostic and treatment algorithms,
based on general health status of the patient.

273 questionaries of orthodontic patients, treated by the same
doctor in private clinic were analyzed. 97 patients (age 3,5-18
years) and 176 patients (age 19-64).

39,9% of patients have one or more chronic diseases (allergy,
hypofunction of thyroid gland, artritis, hypertension, osteopo-
rosis, diabetes II type). 60,4% of patients take on regular basis
estrogen-containing medications, L-thyroxine, glucocorticoid
therapy, NSAI medications, vitamin Ds, Omega-3 and other nu-
tritional supplements.

Knowledge of clinical signs of the general disease, under-
standing of pathological process and it possible influence on the
physiology of orthodontic tooth movement are of paramound
importance for the orthodontist to work out correct treatment
plan, choose type of appliance, schedule of activation and reten-
tion protocol.

Keywords: orthodontic treatment, medications, general dis-
eases.

PE3IOME

NEPBUYHAS JUATHOCTUKA U ILJIAHUPOBAHUE
OPTOAOHTUYECKOI'O JIEYEHHUSI Y MALUEHTOB
C COIIYTCTBYIOIIEA IATOJIOTHEN M JIEKAP-
CTBEHHOM TEPAITUEN

Coxos C.T., IllBeTkoBa ML.A.

Mockosckuil eocydapcmeentviti. MeouKo-CmomMamonoeudecKull
yuusepcumem um. A.1. Eedoxkumosa, Poccus

C KaXIbIM TOZIOM B TIPAaKTHKE BPAadya-OpPTOAOHTA yBEIIHMUHBA-
eTCsl YMCIIO MANMeHTOB Pa3IHMIHBIX BO3PACTHBIX TPYTII C 00IIe-
COMaTHUYECKOW MaToJIOTUEH, PEerysipHO MPUHUMAIONIUX JIeKap-
CTBEHHBIE ITPETaPaTHI.

Llens nccnenoBaHus - MOBBICHTH KaueCTBO M 0€30MacHOCTD
OPTOIOHTHIECKOTO JICUSHNS Y MAUEHTOB C 00IMIeCOMAaTHIECKON
TaTOJIOTUEN U JIEKapCTBEHHOM Tepanuen.

3amayn uccieqOBaHMsA - MPOaHAIM3UPOBATh HAaIM4YHe o0IIe-
COMAaTHYECKON TaTOJIOTHH Ha OPTOJOHTHYECKOM IIpHUEMe y Ma-
IIUEHTOB Pa3IMIHBIX BO3PACTHBIX IpymIl. OpenenuTs XapakTep
00IIIecOMaTHIECKOH MaTOJOTHK M HanboJee 9acTo UCIONIb3ye-
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MBbI€ JICKapCTBEHHBIE Ipenaparbl. PazpaboraTh MHIMBUIyaIU-
3HpOBaHHbIﬁ IUJIaH OPTOAOHTUYECKOIO JICUCHHUSA IMAllUEHTOB C
Pa3IUYHON COMyTCTBYIOLIEH MAaTOJIOTUEH U OIPEICINTh KaTero-
PUU NAUECHTOB, HYKAAIOUIUXCS B O6ﬂ3aTeJ'leOﬁ KOHCyJ'[l)TaL(I/lPl
COOTBETCTBYIOIIUX CIIELHAIMCTOB Ha 3Tarnax OPTOAOHTHYECKO-
IO JICUCHUSL.

[Ipoananu3upoBan aHamHe3 273 HalMEHTOB B BO3pacTe OT
3,5 no 64 net, HaXOJAIIMUXCA HA OPTOJOHTHYECKOM JICUCHHH.
W3 anamuesa ycranosneHo, 4ro 109 (39,9%) or obero uuc-
Jla TIAIMCHTOB MMEJM pa3jIMyHble COMaTHYecKHe 3a00JIeBaHuUs
(caxapHblii 1uadeT THMa 2, 0CTEONOPO3, AJUICPTHs, THTIOTUPEO3,
XpoHHYECKUe 3a00NeBaHHs CYCTaBOB, apTepHalbHAas THIEp-
TEH3Ms, OpOHXHaIbHAsl acTMa, OOCTPYKTHBHBIN OpoHXUT). 165
(60,4%) mauueHTOB HA MOCTOSIHHOM OCHOBE NMPUHUMAJIU pPa3-
JIMYHBIC MCAUKAMCHTBI 110 HAa3HAYCHUIO Bpada WM CaMOCTOsI-
TEJIBHO: JICBOTHPOKCHH, JCTPOreH-COZEpIKallliie Mpernaparsl,
IJIIOKOKOPTUKOUWIBI B BUJE CIIPECB WUJIU I/lHFaHﬂLLI/Iﬁ, HECTEPO-
UIHBIC MMPOTHUBOBOCHAJIMUTEIIBHBIC IPEIapaTbl, r'UIIOTCH3UBHBIC
npenaparsl, BuTaMuH D, npenaparel OMera-3 uin peiouii xup.

B pesynbrare npoBeIcHHOTO HCCIIe0BaHuUs pa3paboTaHbl Ba-
PUAHTBI HHHHBH}IyaHM?;HpOBaHHOﬁ TAKTUKH OPTOAOHTHYCCKOTO
JICUCHUS MMAIMCHTOB C CHCTCMHBIMU 33.60.]'IGBEIHI/I$[MI/I C y‘[eTOM
JIAHHBIX O0IECOMAaTUYECKOTO U JIEKAPCTBEHHOTO aHAMHE3a.
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DIAGNOSTIC VALUE OF BIOCHEMICAL MARKERS
OF BONE REMODELING FOR PREDICTING THE RESULTS
OF DENTAL IMPLANTATION IN PATIENTS WITH GENERALIZED PERIODONTITIS

'Prots H., 2Rozhko M., *0Ozhogan Z., 'Hajoshko O., 2Nychyporchuk H.

Ivano-Frankivsk National Medical University, 'Department of Surgical Dentistry,
’Institute of Postgraduate Education, Department of Dentistry, *Department of Prosthetic Dentistry, Ukraine

Dental implantation (DI) is a modern, progressive and quite
effective direction in restoring the functional value of the dental
system, which is aimed at restoring dentition defects, normal-
ization of masticatory processes and to achieve a high aesthetic
effect [1-3].

© GMN

Clinical experience shows that one of the causes of adentia,
about which DI is performed, is generalized periodontitis (GP) - an
inflammatory-destructive disease of periodontal tissues, character-
ized by inflammation of the gums, the formation of periodontal
pockets and progressive destruction of the alveolar process [4-7].
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Destructive processes in periodontal tissues, metabolic pro-
cesses in the bone tissue of the alveolar process are closely re-
lated to the structural and functional state of the skeletal system
of the body, with the activity of metabolic processes and the in-
tensity of skeletal bone remodeling [8,9].

Thus, one of the priority areas that require further in-depth
study is the use of the dental implantation method in patients
with generalized periodontitis. The question of information
about the parameters of the structural and functional state of
bone tissue (which are necessary for successful implantation),
the presence of osteoporotic process in the alveolar bone (which
may adversely affect the primary mechanical stability of the im-
plant), metabolic processes in the body support the destructive-
inflammatory process in periodontal tissues, which will cause
and maintain the inflammatory process in the periimplant area)
[10-13].

Assessment of the structural and functional state of bone
tissue is performed using markers of bone metabolism, which
reflect the intensity of resorption and bone formation [14-18].
The main link in the development of destructive changes in bone
tissue in most cases is increased resorption of bone structures
or decreased bone formation, or various pathological manifesta-
tions in bone remodeling [8,15].

Today, the task of dental implantology is not only to expand
the indications for the use of dental implants, increase their
scope for the restoration of dentition defects, but also to reduce
and prevent complications that occur during surgery and subse-
quent treatment and increase the duration of operation implants
[19-23].

However, in implantology to determine the indications and
contraindications, to reduce and prevent complications, the state
of the processes of bone remodeling are not always taken into
account.

Therefore, a comprehensive study of markers of resorption
activity and bone formation will reveal the mineral density of
bone cells and will predict the results of implantation in patients
with GP and ensure long-term stabilization of implants by dif-
ferentiated administration of osteotropic drugs.

The aim of the study was to evaluate the role of indicators of
resorption and bone formation markers in predicting the results
of dental implantation in patients with generalized periodontitis.

Material and methods. We examined 240 patients with gen-
eralized periodontitis with partial adentia of the upper and lower
jaws, who subsequently underwent comprehensive periodontal
treatment using dental implantation methods. The structural and
functional state of bone tissue was assessed using markers of
bone metabolism. The study was conducted at the dental depart-
ment of Ivano-Frankivsk Regional Hospital 2015-2020. Patients
were divided into 3 groups depending on the state of bone min-
eral density (mineral density - within normal limits, consistent
with osteopenia and osteoporosis).

Were placed 623 titanium implants type Entegra (Innova,
Canada), «Alpha-Bio, MIS» (Israel), Straumann (Switzerland),
from them 338 implants - at carrying out DI on upper jaw and
285 - at carrying out on lower jaw.

X-ray methods were performed to study the condition of peri-
odontal tissues to assess bone resorption. Functional state of
bone tissue was evaluated by the method of dual-photon X-ray
absorptiometry with the help of the apparatus named Challenger
(DMS, France) [24].

Evaluation of structural and functional state of bone was per-
formed, identifying markers of bone tissue metabolism that re-
act faster in comparison with densitometry. The most specific
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marker of bone formation is osteocalcin. For the quantitative
analysis of serum osteocalcin level, the immune-ferment test
Nordic Bioscience Diagnostics A/SN-MID Osteocalcin ELISA
(Denmark) was used, reference values, for which were in men —
9,6 — 40,8 ng/ml, for premenopausal women — 8,4 -33,9 ng/ml,
for postmenopausal women — 9,5 — 48,3 ng/ml.

Extremely high urine deoxypyridinoline level indicates in-
creased bone resorption. The level of deoxypyridinoline in urine
was defined by immune-ferment method with the help of DPD
EIAKIT (USA) [16,17]. There were reference values, for which
in men — 2,3 — 5,4 n/mol, for women — 3,0 -7,4 n/mol.

In pre-operative course, all the patients underwent the fol-
lowing procedures: elimination of local factors, which con-
tributed to the accumulation and activation of the microbial
factor effect, splinting loose teeth, held local anti-inflamma-
tory therapy, differential osteotrophic therapy, taking into
consideration the results of the bone remodeling markers
study: bone-forming agents, the action of which is aimed at
restoring lost bone mass (“Osteogenon” 1 tablet 2 times a
day for 3 months) and bone antiresorbents, which can slow
its loss (calcium and vitamin D3 “Calcium D3 Nicomed” 1
tablet 2 times a day for 3 months).

Patients underwent a staged DI followed by surgery on
periodontal tissues and DI was performed in one stage. To
improve the fixation of the dental implant in patients with
reduced BMD, we proposed a technique that consists in the
formation of sinus beds in the bone tissue and filling them
with osteoplastic materials [25]. This provided the conditions
for the regeneration of the bone defect and significantly im-
proved the process of fixing the dental implant.

During the clinical examination we studied the condition
of bone tissue around the implants, visually and palpably as-
sessed the density of the implant cover, the presence or ab-
sence of inflammatory changes, studied the condition of the
mucous membranes of the mouth, periodontal tissues with
indices Muleman, Green-Vermillion, Ramfjord, Schiller-
Pisariev’s test, monitored the course of the wound process,
the presence of redness, swelling, pain, the nature of the con-
tact of the wound edges, the stabilization of the implant in
the bone tissue.

In the postoperative period, all patients were prescribed an-
ti-inflammatory, detoxification, analgesics therapy. Clinical
evaluations were conducted in the dynamics before and after
surgery at 1, 6, 12 and 24 months. X-ray parameter evaluated
before treatment and after 12, 24 months. Markers of bone
remodeling were determined before treatment and after 3, 6,
12, 24 months.

Patients according to ultrasonic densitometry were divided
into 3 groups: group 1 - 128 (53.4%) patients with normal
BMD; group 2 - 98 (40.8%) patients whose BMD corre-
sponded to osteopenia; group 3 - 14 (5.8%) patients whose
BMD corresponded to osteoporosis.

Results and dicsussion. In the study of bone metabolism,
it was found that 128 (53,4%) patients of group 1 showed
normal osteocalcin, indicating a high rate of bone formation
- (22,86+2,24) ng/ml and a slight increase in the resorption
marker, which cause low rates of bone resorption - (8,56+1,3)
n/mol. These patients were not prescribed osteotropic drugs.

In 98 (40,8%) patients of group 2 there were slightly re-
duced rates of bone formation - (20,34+1,23) ng/ml and in-
creased rates of bone resorption - (12,86+1,34) n/mol, which
served indication for the prescription of antiresorbent - “Cal-
cium D3 Nicomed” for 1 tablet 2 times a day for 3 months.
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In 14 (5,8%) patients there was suppression of bone formation
- (18,3242,08) ng/ml and an increase in resorption - (15,48+1,23)
n/mol. These patients were prescribed drugs that stimulate bone
formation and reduce bone resorption - «Osteogenon» 1 tablet,
2 times a day for 3 months.

To study the effectiveness of the proposed osteotropic
therapy in patients stages of development and prediction of
DI results, we analyzed the dynamics of changes in markers
of bone remodeling after periodontal treatment and DI in the
long term.

According to the results of studies in patients with GP
with reduced BMD in 3, 6, 12 months after surgery, osteo-
calcin increased and in patients of group 2 with osteopenia
- (20,63+2,3) ng/ml, (21,0842, 3) ng/ml, (21,35+2,3) ng/ml
and in patients of group 3 with osteoporosis - (18,53+1,94)
ng/ml, (18,95+1,97) ng/ml, (19,34+1,97) ng/ml compared to
baseline before surgery - (20,34+1,83) ng/ml; (18,32+1,32)
ng/ml at 1,01, 1,03, 1,04 times (p <0,05) and at 1,01, 1,03,
1,06 times, (p < 0,05), respectively. And 24 months after sur-
gery increased in patients with osteopenia (21,23+2,3) ng/
ml 1,03 times from baseline before surgery (20,34+1,23)
ng/ml, and in patients with osteoporosis (19,07+1,97) ng/ml
1,04 times compared to baseline (18,32+1,32) ng/ml. How-
ever, these values differed significantly from those in healthy
(30,43+0,74) ng/ml.

Analysis of the results of dioxypyridinoline levels in pa-
tients with GP with low BMD, also revealed a positive trend
in bone metabolism after surgery. So, in 3,6,12 months after
operation the indicator of dioxypyridinoline at patients of 2
groups with osteopenia - (11,35+1,32) n/mol, (10,64+1,4) n/
mol, (9,17+1,4) n/mol decreased significantly compared to
baseline before surgery (12,86+1,41) n/mol by 1,13, 1,3, 1,4
times (p <0,05). And at patients of 3 groups with osteoporosis
in 3, 6, 12 months after operation the indicator of dioxypyrid-
inoline - (14,87+1,13) n/mol, (13,92+1,4) n/mol, (13,23+1,6)
n/mol also decreased compared to baseline before surgery
(15,48+1,23) n/mol in 1,04, 1,12, 1,17 times (p <0,05).

24 months after surgery, the rate of dioxypyridinoline in pa-
tients with osteopenia (10,55+1,4) n/mol decreased 1,2 times
compared to baseline before surgery (12,86+1,4) n/mol and
differed slightly from this indicator in patients with normal
BMD (8,56+1,23) n/mol, and differed significantly from almost
healthy individuals (6,27+0,13) n/mol. In patients with osteo-
porosis 24 months after surgery, there was also a decrease in
dioxypyridinoline (12,96+1,6) n/mol by 1,19 times compared to
baseline before surgery (15,48+1,6) n/mol, but it remained still
high compared to that in patients with normal BMD (8,56+1,23)
n/mol, and 2,07 times higher than in almost healthy patients
(6,27+0,13) n/mol.

When studying the metabolism of bone tissue, it was found
that only 53,4% of patients with GP underwent surgery on the
background of normal BMD. According to Mazur IP in 55,6%
of patients GP occurs on the background of reduced BMD [26].
And Leonenko PV proves that only 20,2% of 193 comprehen-
sively examined patients with GP were found on the background
of normal BMD, 80% of patients had other structural and func-
tional disorders of bone tissue [27].

In the clinical examination of patients with low BMD, peri-
odontal condition was characterized by poor oral hygiene, as ev-
idenced by a significant number of soft and hard dental plaque,
edema and redness, bleeding gums, tooth mobility, the presence
of periodontal pockets of varying depth, the appearance of pre-
mature occlusions.
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Povoroznyuk VV, Batig VM with co-authors, Mukhamedzha-
nova LR with co-authors also confirm the data that BMD disor-
ders, especially in osteoporosis, adversely affect the condition of
periodontal tissues, resulting in combination with other adverse
factors, accelerates tooth loss [15,28,29]. And rapidly progress-
ing atrophy of cellular processes significantly complicates pros-
thetic treatment using DI [30]. Gunko MV suggests that patients
with osteoporosis have a more severe degree of periodontal tis-
sue damage, compared with patients with normal BMD, despite
the same level of oral hygiene [31].

In 1 month after operation at all patients of 1 group, at 96,
8% - 2 groups, at 91,4% - 3 groups there were no complaints.
When examined around the implants, the mucous membrane
is pale pink. Implant motility was not observed, percussion
was not painful. In 1 patient (7,14%) of group 3 was devel-
oped periimplantitis. After 12 months, in patients of group 1,
all implants were preserved (100%), implant motility was not
observed, percussion was not painful, in 2 (1,56%) patients
was developed periimplantitis.

In patients of group 2, the safety of implants was — 94,1%,
in 2 (2,04%) patients there was a recession of the gums in
the area of implants and in 3 (3,06%) was developed periim-
plantitis. At patients of 3 groups the safety of implants was
80%, at 2 (14,29%) patients recession of gums in the area of
implants was observed and at 3 (21,43%)was developed peri-
implantitis. After 24 months of follow-up, 3 (2,34%) patients
in group 1 had recession of the gums in the area of implants,
and in 2 (1,56%) - signs of disintegration of 3 implants.

In 3 (3,06%) patients of group 2 and in 2 (14,29%) pa-
tients of group 3 was developed periimplantitis, 4 (4,08%)
patients of group 2 and 3 (21,43%) patients of group 3
had recession of the gums in the area of implants. How-
ever, in 5 (5,1%) patients of group 2 and in 3 (21,43%)
patients of group 3 - there was no stabilization of im-
plants, which served as an indication for their removal.
Therefore, postoperative complications are more common in
patients with low BMD, especially in patients of group 3,
whose BMD corresponds to osteoporosis. One of the main
reasons for the disintegration and removal of implants was
the active resorption of bone tissue. The decrease in the
height of the alveolar bone for 5 years in patients of group
3 reached an average of 3,2+0,2 mm, group 2 — 2,44+0,3 mm.
At the same time, the resorptive process around the implants
in patients of group 1 led to a loss of bone tissue on average
only 0,8+0,3 mm.

According to our research, the development of complica-
tions (periimplants and implant disintegration) is associated
with the activity of the resorptive process and disruption of
bone formation.

In the study of markers of metabolism, it was found that in
patients of group 1, in whom the formation of bone tissue within
normal limits was found no significant fluctuations of osteocal-
cin —22,86+2,24 ng/ml and dioxypyridinoline — 8,56+1,3n/mol,
which indicate a relatively high level of bone remodeling pro-
cesses. The results of biochemical studies confirm that patients
with normal BMD are not at risk of osteoporosis in the alveolar
bone, which led to the least number of complications (3,2%) of
these patients and maintaining the height of the alveolar bone in
the implant for 5 years.

In patients in whom BMD corresponds to osteopenia, a
slight decrease in bone formation (20,34+1,23) ng/mol and an
increase in the marker of bone resorption (12,86+1,41) n/mol
were observed. The obtained results indicate an imbalance in
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the processes of bone formation and resorption and a signifi-
cant advantage of the latter in patients with low bone den-
sity. According to our results, in these patients for 2 years of
dispensary observations the number of periimplants and im-
plant disintegration increased slightly compared with patients
whose BMD is normal and the number of complications was
5,7%, and the reduction in alveolar height at 5 years reached
2,4+0,3mm.

In patients in whom BMD corresponds to osteoporosis,were
noted the inhibition of bone formation (18,32+1,62) n/mol
and high rates of bone resorption (15,48+1,23) n/mol. De-
spite the osteotropic therapy, these patients showed high
activity of the resorptive process around the implants in the
long-term follow-up (decreased bone height by 3,2+0,2 mm,
which led to implant disintegration in 9,28% of cases.

According to Leonenko PV, DI in patients with GP with
reduced BMD is effective in 60%, and prosthetics based on
dental implants in patients with osteoporosis leads to their
loss in 34% of cases [30]. And Gunko MV proves that the
long-term results of implantation in patients with osteopo-
rosis with gentle technique of implant placement and pre-
implant osteotropic therapy in 91,7-93,2% of cases have a
favorable prognosis [31]. Guduryan OO, Kamalov RH also
report the possibility of use and the peculiarity of DI in pa-
tients with GP [32,33].

In the future, a planned analysis of the parameters of bone
tissue metabolism in the dynamics of patients, which have
generalized periodontitis, was performed by dental implanta-
tion.

This problem was studied Pavlenko A., Mazur 1. In order
to prevent the loss of marginal bone around dental implant,
offered to the general scheme of treatment of patients with
generalized periodontitis enter ibandronic acid and magnet-
ic-laser therapy that promotes better adaptation of bone to
new functional load conditions and reduces bone loss. The
authors prove [34] that the progression of destructive pro-
cesses in periodontal tissues is due to structural and func-
tional disorders of bone metabolism, which can negatively
affect the results of replacement of defects in dentition by
dental implants. Advise to dental implantation of GP patients
in order to obtain predicted results to pharmacologically cor-
rect metabolic bone disorders in 3-6 months before the planned
surgical intervention.

Leonenko P. [35] studied features of the physical and me-
chanical properties of bone in areas of implantation in patients
with generalized periodontitis and metabolic osteopathy. He
revealed the presence of local changes in architectonics and
strength of BT in patients with GP and metabolic osteopathy.

In the future, a planned analysis of the parameters of bone
tissue metabolism in the dynamics of patients, who have gen-
eralized periodontitis, which was performed by dental im-
plantation.

Therefore, during periodontal treatment and DI it is neces-
sary to determine the quality of bone remodeling to assess the
structural and functional state of bone tissue and for differen-
tiated use of osteotropic materials to prevent osteodestructive
processes of the cell bone and to reduce and prevent com-
plications arising in the treatment and surgery. The choice
of means of osteotropic therapy should be made taking into
account the state of the processes of bone metabolism.

The results of the study of markers of resorption and bone
formation proved the effectiveness of targeted prescription of
osteotropic drugs («Osteogenon» 1 tablet 2 times a day for 3
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months) and antiresorbents - Calcium and vitamin D3 («Cal-
cium D3 Nicomed» 1 tablet 2 times per day for 3 months).

Conclusions. 1. The results of our studies show that 47% of
patients underwent dental implantation on the background of
low bone mineral density, and 53% - on the background of nor-
mal bone mineral density.

2. Biochemical markers more dynamically reflect changes in
bone metabolism compared to densitometry and play an impor-
tant role in predicting the results of dental implantation.

3. The high risk of periimplants and implant disintegration is
observed in patients with low bone mineral density and is con-
firmed by imbalance of modeling processes, especially in pa-
tients with osteoporosis, the marker of bone resorption increases
significantly (15,48+1,23 n/mol), which in turn leads to disinte-
gration of implants in 9,28% of patients in this group.

4. In patients with low bone mineral density, it is advisable to
prescribe osteotropic drugs to prevent osteodestructive process-
es of the bone and reduce the risk of disintegration of implants
during their functioning.
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SUMMARY

DIAGNOSTIC VALUE OF BIOCHEMICAL MARKERS
OF BONE REMODELING FOR PREDICTING THE RE-
SULTS OF DENTAL IMPLANTATION IN PATIENTS
WITH GENERALIZED PERIODONTITIS

"Prots H., ’Rozhko M., *Ozhogan Z., 'Hajoshko O.,
Nychyporchuk H.

Ivano-Frankivsk National Medical University, 'Department of
Surgical Dentistry, ’Institute of Postgraduate Education, De-
partment of Dentistry, ’Department of Prosthetic Dentistry,
Ukraine

The method of dental implantation in patients with general-
ized periodontitis requires in-depth study of markers of bone re-
modeling, which will reveal the features of bone mineral density
(BMD) and allow to predict the results of implantation in the
above category of patients.

The aim of the study was to evaluate the role of indica-
tors of resorption and bone formation markers in predicting
the results of dental implantation in patients with general-
ized periodontitis. We examined 240 patients with general-
ized periodontitis with partial adentia of the upper and lower
jaws, who subsequently underwent comprehensive periodon-
tal treatment using dental implantation methods. In the study
of bone metabolism, it was found that 128 (53,4%) patients
have normal BMD, and these patients are not at risk of os-
teoporosis in the cell bone, which caused the least number
of complications (3,2%) of these patients. In 98 (40,8%) pa-
tients whose BMD corresponded to osteopenia, for 2 years
of dispensary observations the number of periimplants and
implant disintegration increased slightly, and the number of
complications was 5,7%. In 14 (5,8%) patients whose BMD
corresponded to osteoporosis, was observed the high activity
of the resorptive process around the implants and their disin-
tegration in 9,28% of cases.

Keywords: generalized periodontitis, dental implants, struc-
tural- functional state of bone tissue.
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PE3IOME

JUATHOCTHYECKOE 3HAYEHUE BUOXUMHUYECKHUX MAPKEPOB
PEMOJIEJTMPOBAHUSI KOCTH B IIPOTHO3E PE3YJIBTATOB 3YBHOM UMILIAHTALIUHA
Y BOJIBHBIX TEHEPAJIM30BAHHBIM TAPOJOHTUTOM

Tponu I.B., *Poxkko M.M., *O:korau 3.P., 'Taiiomko E.B., *Herunnopuyk I.II.

Hsarno-DpankoscKkuil HAYUOHATbHBIIL MEOUYUHCKUU YHUGEpCumen, 'kaghedpa xupypauueckot cmomamono2ui,
?Unemunym nocieounioMno2o oopazoeanus, kageopa cmomamonozuu, “kaghedpa opmoneouueckor cmomamonozuu, Yxpauna

Ilenpro MccnenoBaHus SIBUJIACH OLEHKA POJIM TOKas3aresen
Ppe30pOIHK 1 MapKepOB KOCTEOOPa30BaHHsI B TPOTHO3UPOBAHUN
pesyanaTOB JleHTaJ'leOI\/'I HUMIIJTaHTAlluU y IMalUEHTOB C reHepa-
JIN30BAHHBIM ITapOJOHTUTOM.

O6c¢cnenoBano 240 mayeHToB ¢ reHepaIN30BaHHBIM ITapOIOH-
TUTOM M YaCTUYHOW aJICHTHEH BEPXHEH W HW)KHEH YeNIOCTH, KO-
TOPHIM TMPOBEICHO KOMILICKCHOE JICUCHHE MApOIOHTa METOIAMHU
JIHTILHOM uMIutaHTaumu. [Ipu uccnenoBaHuM KOCTHOTO Me-
tabomm3ma y 128 (53,4%) maiyeHToB yCTaHOBJIEHA HOpMaJbHasI
MUHepasbHasi WI0THOCTh kocTHOHM TakHu (MIIKT) u orcyrcrBue
pHICKa OCTEOropo3a B KIETKAX KOCTH, YTO BBI3BAIO HAMMCHBIIICE

KOJM4ecTBO ociokHeHui (3,2%). ¥V 98 (40,8%) mnaumeHToB ¢
OCTEOICHHEH 3a 2 Toa UCIAHCEPHOTO HAOIFONCHHUSI KOIMYECTBO
TNEPUUMINIAHTATOB U pacral UMIUIAHTAaTOB HE3HAYUTEIIbHO yBeIll/I—
YUJTUCh, KOJIMYECTBO OCIIOKHEHUI cocTaBuiio 5,7%. ¥V 14 (5,8%)
nauenToB, y koropelx MIIKT coorBeTcTBOBasa OCTEONOPO3Y,
Ha0JTo/1aJ1ach BBICOKAsl aKTHBHOCTH PE30POTHBHOIO TpoLiecca Bo-
KpyT' UIMIUIAHTATOB U KX pacnan B 9,28% ciyuaes.

Takum o6pa3zom, naruentam ¢ Huskoit MITKT uenecoo6pasno
Ha3Ha4YaTh OCTEOTPOIIHBIC TIperaparhl ¢ LENbI0 MPEA0TBpAalle-
HUA OCTBOJIQCprKTI/IBHI:IX IMPOLECCOB KOCTH K CHHIKCHUS pUCKa
pacraja UMIUIAHTaToOB B TIpoliecce UX (GyHKIMOHUPOBAHUSL.
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BIOMECHANICS OF CHANGING THE POSITION OF PERMANENT TEETH
WITH EARLY LOSS OF THE FIRST TEMPORARY MOLARS

Slabkovskaya A., Abramova M., Morozova N., Slabkovsky R., Alimova A., Lukina G.

Moscow State University of Medicine and Dentistry named of A.1. Yevdokimov, Russia

Premature extraction of deciduous teeth is one of the main
causes of dentition deformities. The degree of dentition de-
formities severity is determined by the age of the child at
the time of premature extraction of milk teeth, the period of
time before the eruption of permanent teeth, the number and
group of missing teeth and by the intensity of the carious
process [1,4,5]. Early removal of temporary and permanent
teeth occurs most often due to complicated caries [3,6,14]
and serves as the main cause of the development of deforma-
tion of the dentition and occlusion. According to scientific
literature, two-thirds of all milk molars are removed prema-
turely as a result of complicated caries (81.27+0.38% of sec-
ond and 78.46+0.42% of first milk molars) [9,11]. Moreover,
80.48% of children with early removed V, lost them before
5 years. Z.Kh. Yakhina et al. [12] found that the maximum
prevalence of early loss is the loss of the first temporary mo-
lars (39.9+4.8%).

As a result of premature removal of molars, displacement of
adjacent teeth with a defect occurs, shortening and narrowing of
the dental arch, and, as a consequence, retention of premolars,
eruption outside the dental arch of permanent canines, pathology
of eruption of permanent molars. Dental lengthening in the area
of the teeth opposing the defect creates a block for normal ar-
ticulatory movements of the lower jaw anteriorly and to the side,
contributing to its habitual displacement. Violation of the myo-
dynamic balance between the muscles of the tongue and facial
muscles, the occurrence of specific bad habits and overloading
of the temporomandibular joints aggravate the consequences of
premature removal of milk molars. The timing of the eruption of
premolars changes, which causes either premature eruption of
teeth, the mineralization of the enamel of which is incomplete,
or retention of rudiments [10,13,16-18,20]. The ongoing struc-
tural and functional changes in the dentition develop in a short
period of time due to the growth of the body of children and ado-
lescents. These deviations connected with premature removal of
milk molars are irreversible and not amenable to self-regulation,
since all links of the articulatory chain are involved in the patho-
logical process.

The absence of teeth in children leads to persistent changes
in the face [3,7,8], to dysfunction of the gastrointestinal tract,
speech function, to various nervous disorders [12,15].

Despite the irreversible changes proven in the scientific lit-

erature during the premature removal of milk molars, unfortu-
nately, in practical health care, prosthetics of dentition defects is
extremely rare [3].

Objective - to evaluate the biomechanics of permanent teeth
migration in patients with early loss of first temporary molars

Materials and methods. We examined 25 patients aged 7 to
12 years with early loss of the first temporary molars (earlier
than 2 years before the average eruption time of the correspond-
ing permanent molars). All patients were divided into groups
depending on the localization of the defect: on the upper jaw or
on the lower; unilateral defect or bilateral.

The jaw models were used to measure the width of the denti-
tion between the canines (compared with the standards of A.B.
Slabkovskaya (1995), premolars and molars (compared with the
standards of H. Linder and G. Harth (1930)), the length of the
anterior segment (compared with the standards of G. Korkhaus
(1957).

The size of the gap in the dentition was measured for the miss-
ing or erupted outside the dentition tooth (teeth) and compared
with the mesiodistal size (s) of the corresponding permanent
teeth or teeth taken with a unilateral defect on the opposite side
of the dentition or with a bilateral defect - from the table by B D.
Ustimenko (1954) (Fig. 1).

Fig. 1. Measuring the space for a missing tooth on jaw mod-
els. The black arrow is the size of the space in the dentition for
the tooth, the red arrow is the mesiodistal size of the correspond-
ing permanent tooth

© GMN
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Fig. 2. Method of transferring the line of the median palatine suture from the model of the upper jaw to the lower one. A - mark
the middle palatal suture on the upper jaw model, B - transfer the marks to the anterior end of the model, C - to the posterior end,
D - add the model to the occlusion, D - transfer the mark from the posterior end of the upper jaw model to the lower jaw model, E -
transfer to the model of the lower jaw the mark from the front end of the model of the upper jaw

The displacement of the cosmetic center (Cc) was assessed
relative to the median palatine suture on the upper dentition and
the side of the displacement was noted (Cc I/l and Cc II/IV).
In the lower dentition, measurements were made relative to the
projection of the median palatine suture onto the model of the
lower jaw (Fig. 2).

Segments were measured: lateral - from the mesial surface of
the canine to the distal surface of the first permanent molar, an-
terior - from the distal surface of the lateral incisor on the right to
the distal surface of the lateral incisor on the left. The compari-
son was carried out with the sum of the mesiodistal dimensions
of the teeth included in the segment (Fig. 3).

Fig. 3. Segment measurements on jaw models. Green line -
lateral segment, blue — front

Fig. 4. Measurement of mesial displacement of posterior teeth
on jaw models

Measurement of the mesial displacement of the posterior teeth
of the upper jaw was performed out on the right (MSr) and left
(MS]) relative to the suture-papillary line (RPT), which passes

920

through the posterior edge of the incisal papilla and the first pair
of transverse palatine folds (Fig. 4). The size of the lateral seg-
ment was measured from the point of intersection of the RPT
with the tooth to the distal surface of the first permanent molar.
The data obtained were compared with the sum of the mesiodis-
tal dimensions of the premolars, the first permanent molar and
1/3 of the canine size.

To calculate the orthopantomograms of the jaws, points were
used (Fig. 5).

(O

SNP,

. — 4 SNA

Fig. 5. Localization of points on the jaws for calculating the
orthopantomogram of the jaws

SNA - anterior nasal spine

SNPr - posterior nasal spine on the right

SNPI - left posterior nasal spine

Ur - lower protruding point in the area of the corner of the
lower jaw on the right

Ul - lower protruding point in the area of the corner of the
lower jaw on the left

Mpr - lower protruding point in the chin area on the right

MI - the lower protruding point in the chin area on the left.

Points on molars were used for calculations (Fig. 6).

Cc16

m16

Fig. 6. Localization of points on molars for calculating ortho-
pantomogram of the jaws
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Cd,, - distal point of the equator of the crown of tooth 1.6
(tooth number - the last digits of the point name)

Cc,, - midpoint of segment Cd16 - Cm16

Cm,, - mesial point of the equator of the crown of tooth 1.6

B, - root bifurcation

For the calculations, lines were drawn on the jaws (Fig. 7).

S (A

- orhSNA ™

Fig. 7. Localization of lines on the jaws for calculating the
orthopantomogram of the jaws.

SNA-SNPr - base of the upper jaw on the right

SNA-SNPI - base of the upper jaw on the left

Ur-Mr - base of the lower jaw on the right

UI-MI - base of the lower jaw on the left

The axes of the teeth were drawn (Fig. 8):
- along the pulp of the tooth root for incisors, canines and pre-
molars;
- between points Cc - B, for molars.

Cd16

Fig. 8. Localization of the axes of the teeth on the ortho-
pantomogram of the jaws. A - molars, B - incisors, canines,
premolars

The angles between the line of the corresponding half of the
jaw and the axes of the teeth were constructed. The upper outer
angles were measured in the lateral parts of the upper jaw, and the
lower external angles were measured on the lower jaw (Fig. 9).

In the anterior regions, the lower internal angles were mea-
sured on the upper jaw and the upper internal angles on the
lower jaw (Fig. 10).

The obtained values of the inclination of premolars and mo-
lars were compared with the data of the control group, the incli-
nation of incisors and canines (Weber R.L., 1995).

© GMN

Fig. 9. Construction of angles on the orthopantomogram of
the jaws in the lateral region

Fig. 10. Construction of angles on the orthopantomogram of
the jaws in the anterior region

Results and discussion. Anthropometric study of jaw models
and orthopantomograms showed that there is migration of per-
manent teeth both before their eruption and after in all patients
with a history of early loss of the first temporary molar.

The position of the permanent teeth after bilateral early loss
of the first temporary molars is presented in Table 1, and the
identified changes are illustrated in Fig. 11.12 with marking of
the axes of the primordia and teeth.

Fig. 11. orthopantomogram of the patients jaws after bilat-
eral early tooth loss 5.4 and 6.4

Fig. 12. orthopantomogram of the patient’s jaws after bilat-
eral early tooth loss 7.4 and 8.4
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Table 1. Position of permanent teeth after bilateral early loss of first temporary molars (in °)

tooth 1.7 1.6 1.5 1.4 2.4 25 2.6 2.7
norm 47.242.9 68.2+1.8 | 80.9+1.9 | 94.6+2.5 | 90.1+2.4 | 78.1+1.8 67.242.2 44.442.7
bilateral, 56.344.2 78.543.1 % | 87.947.2 | 91.3+4.6 | 85.8+6.1 79.7£7.7 | 75.542.6% | 52.145.5
upper jaw
tooth 3.7 3.6 35 34 4.4 45 4.6 4.7
norm 104.0+3.3 91517 | 82.543.1 | 79.6£2.0 | 79.122.0 | 81.4+15 91.541.9 | 103.3+£3.9
bilateral, 97.741.9 888:15 | 844235 |O99ELT1 933000 | 800123 | 900+15 | 95825
lower jaw ok
tooth 1.3 12 1.1 2.1 2.2 2.3
norm 87.3+1.9 93.3+1.2 86.6:2.0 88.1+1.2 93.542.1 89.0+2.1
bilateral, 87.3+2.7 90.5+1.8 91.6+3.6* 92.642.8 92.542.1 86.6+2.5
upper jaw
tooth 33 3.2 3.1 4.1 4.2 4.3
norm 88.142.9 90.0+1.6 89.9+1.9 90.61.5 91.1+1.4 89.5+1.1
bilateral, 82.4+32 95.8+1.9% 91.4+1.0 92.2+1.1 | 96.0£1.2%* 83.6+3.0
lower jaw
Table 2. Anthropometric indicators for calculating jaw models
in patients after early bilateral loss of deciduos teeth of the upper jaw
Adentia 5.5,6.5 7.5,8.5
Parameter
M=+m 33.00.7 26.0+0.5%
13-23
Norm 32,.8+0.4 24.8+0.4
M=m 33.9+1.4 38.0+0.3%*
1.4-2.4
Norm 36.240.6 36.240.6
M=+m 42 341 2¥%* 47.1£0.6
1.6-2.6
Norm 47.0£0,7 47.0£0.7
| M:£m 18.0+0.9 16.7+0.2%%%
° Norm 17.6+£0.3 15.6+0.1
M+m 26.9+0.9%
MSr
Norm 29.3+0.4
M=m 27.4+0.9
MSI
Norm 29.6+0.5
Ce IIII - 2.1
Ce I/IV - 1.9
Mz=m 29.61.7 31.040.5%%+
UpR
Norm 32.440.9 35.6£0.2
M=m 29.8+13 22.6£0.4
UpC
Norm 30.9+1.1 23.5+0.5
M=+m 30.4+1,1* 31.620.5%+*
UpL
Norm 33.54+0.6 35.4+0.3
Trema M=+m 11,941 8%+ 13.740.6%%*
teeth Norm 18.3+0.3 18.6:0.4

As a result, a shortening of the lower dentition was found (by
7.1%), a decrease in the lateral segments (by 11.6%) and the gap

* - low degree of confidence; ** - average; *** - high

from the extracted tooth (by 26.3%) (Table 2, Fig. 11, 12).
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removal, presented in Table 3 and Figs. 13-15.

Similar asymmetric changes in orthopantomograms and con-
trol models were established with unilateral premature molar
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Table 3. Position of permanent teeth on the side of anomaly after unilateral early loss of first temporary molars (in °)

teeth 1.7 1.6 1.5 1.4

norm 47.242.9 68.2+1.8 80.9+1.9 94.6+2.5
unilateral, upper jaw 63.4+ 2.9 *** 77.8+£3.2 ** 99.2+ 4. 1%** 99.7+ 3.9

teeth 3.7 3.6 3.5 3.4

norm 104.0+£3.3 91.5+1.7 82.5+3.1 79.6£2.0
unilateral, lower jaw 105.3+2.9 88.7+1.5 80.2+1.9 73.6+2.3

teeth 1.3 1.2 1.1

norm 87.3x1.9 93.3%1.2 86.6+2.1
unilateral, upper jaw 84.0+2.6 98.2+2.1%* 88.2+3.4

teeth 33 32 3.1

norm 88.1+2.9 90.0+1.6 89.9+1.9
unilateral, lower jaw 105.3£2.9 88.7£1.5 80.2+1.9

Fig. 13. The orthopantomogram of the patients jaws after
unilateral early tooth loss 5.4

Fig. 14. The orthopantomogram of the patients jaws after
unilateral early tooth loss 7.4

Fig. 15. Early unilateral tooth loss 7.4., Distal inclination
7.3., mesial displacement of the posterior teeth on the left, dis-
placement of the cosmetic center towards the defect
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It was determined that with early bilateral loss of the first
temporary molars in the upper jaw, there is a sharp mesial
tilt of the maxillary permanent molars (the second permanent
molars - by 18.3%, the first permanent molars - by 20.6%)
and a slight distal tilt of the first premolars (by 4.2%) (Fig.
11, Table 1). In this case, the upper dentition narrows in the
area of molars by 10.0%, the size of the lateral segments de-
creases by 9.0%, and the gap in the area of the missing tooth
decreases by 35.0% (Table 2).

In the lower jaw, with early bilateral loss of the first tem-
porary molars, distal inclination of the permanent molars was
noted (by 6.7% - of the second permanent molars, by 2.3%
- of the first permanent molars), canines (by 6.5%), lateral
incisors (by 5.9%) and a sharp distal inclination of the first
premolars (by 9.8%). Early unilateral loss of the first tem-
porary molar of the upper jaw leads to a sharp mesial tilt of
the permanent teeth located distal from the remote one (the
second permanent molar is 25% more than the norm, the first
is 14%, the second premolar is 22.6%). The first premolar and
canine erupted at the site of the extracted tooth have a slight
mesial slope (the first premolar - by 5.4%, canine - by 3.9%).
The second incisor is deviated distally by 5.3% (Table 3). A
narrowing of the dentition was noted (in the canine area - by
3.1%, in the area of permanent molars - by 4%). The side
segment is reduced by 9.5%. The maximum changes are ob-
served to the size of the gap in the area of the extracted tooth
- it is reduced by 72.5% (Fig. 13, Table 4).

With an early loss of the first temporary molar in the lower
jaw, the most pronounced changes were recorded in the po-
sition of the first premolar, which erupted at the site of the
removed first temporary molar (distal tilt by 8.1%), and in
the anterior tooth, the canine (distal tilt, by 19.5%). The first
permanent molar, the second premolar are slightly inclined
(2.9-3.1%). The lateral segment is reduced by 2.2%, and the
gap from the extracted tooth by 30.3% (Fig. 14, 15).

Our study did not confirm the data of M. Dincer (1996)
[2] and W. A. Brill (2002) [1], who assert that the length of
the dentition decreases at any volume and location of the
anomaly.

The revealed patterns allowed us to draw up a diagram of
the migration of permanent teeth after the early loss of the
first temporary molars, shown in Fig. 16.
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Table 4. Average values of anthropometric parameters in patients with early unilateral loss of the first temporary molars

Parameter The values Upper jaw N Lower jaw N
Distance between canines 31.8t1.4 32.8+0.4 26.9+0,7 ** 24.6+0.4
Distance between premolars - - 35.8+1.1 36.2+0.6
Distance between molars 45.2+1.9 47.0+0.7 47.3+0.7 47.0+0.7
Segment sizes 30.4+0.8 ** 33.3+0.5 32.5+0.5 * 33.8+0.4
o e Tt e O | ses | mees | s |
The size of the gap in the region missing tooth 4.0+0.7 *** 6.9+0.1 5.6+0.4 *** 7.3+0.1

Llppeer jam

Bilateral foath loss 5.4 n 6.4

Unilateral deoth less 5.4 oo 6.4

=

D3

AN

Lowwer jaw

Bilabteral toath loss 7.4 m 8.4

Unilateral fcaoth less 7.4 oo 8.4

]

A

Fig. 16. Migration diagram of permanent teeth after early loss of first temporary molars

Conclusions. 1. With all localizations of the studied type of
premature removal of milk molars, the eruption of the first pre-
molar with a distal slope was noted. In this case, there is a more
pronounced inclination of the first premolar in the lower jaw.

2. The shortening of the dentition is statistically significant
only in the lower jaw.

3. The narrowing of the dentition in the area of the first per-
manent molars was statistically significant only in the upper
dentition, which indicates the mesial migration of the maxillary
permanent molars.

4. In all cases, the size of the lateral segment decreases with a
more pronounced deficit of space in the upper jaw

5. Migration of teeth towards the gap from the extracted tooth
and its reduction occurs much more intensively (twice as much)
with unilateral localization of adentia.

6. The most pronounced inclination of molars (mesial) on the
upper jaw (with one- or two-sided localization of the defect) and
premolars (distal) - on the lower.

7. In the lower jaw, all teeth at all localizations of the defect
are inclined distally.
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SUMMARY

BIOMECHANICS OF CHANGING THE POSITION OF
PERMANENT TEETH WITH EARLY LOSS OF THE
FIRST TEMPORARY MOLARS

Slabkovskaya A., Abramova M., Morozova N.,
Slabkovsky R., Alimova A., Lukina G.

Moscow State University of Medicine and Dentistry named of
A.l Yevdokimov, Russia

Premature removal of baby teeth is one of the main causes
of deformation of the dentition. The loss of the first temporal
molars is most often reported (39.9+4.8%), which leads to dis-
placement of the teeth bordering on the defect, narrowing and
shortening of the dental arch, which then leads to retention of
premolars, cutting out permanent canines outside the dental
arch, pathology of cutting out permanent molars.

The aim of the study was to evaluate the biomechanics of per-
manent teeth migration in patients who prematurely lost their
first temporal molars.

An anthropometric study of jaw models and orthopantomo-
grams was conducted in 25 patients (age 7-12 years) who had
premature loss of the first temporal molars of the upper and
lower jaws (age 7-12 years).

Complications were evaluated, regularity was revealed and
the biomechanics of permanent teeth displacement as a result

© GMN

of the prolonged absence of temporary molars were determined.
Keywords: early loss of premature molars, malocclusion,
prosthetics of dentition in children.

PE3IOME

BUOMEXAHUKA HU3MEHEHUS ITOJIOXKEHUS I10-
CTOSIHHBIX 3YBOB TP PAHHE ITOTEPE MMEPBBIX
BPEMEHHBbIX MOJISIPOB

CaaokoBckast A.b., AopamoBa M.S1., Mopo3oBa H.B.,
Cnaoxosckmii P.U., Anumosa A.B., Jlykuna I''H.

Mockosckuil 2ocyoapcmeeHtblil MeOUKO-CIMOMAMoL02UYeCKUll
yuusepcumem um. A.1. Eedokumosa, Poccus

[pexxneBpeMeHHOE yaajeHHe BPEMEHHBIX 3yOOB SBISIETCS
OJZIHOW M3 OCHOBHBIX MPHYMH JAepOopMaLyii 3yOHBIX PsIOB, IIPH
3TOM MaKCHUMaJIbHasl paclipoOCTPaHEHHOCTh PaHHEH [OoTepu ep-
BBIX BPEMEHHBIX MOJIIPOB cocTaBisieT 39,9+4,8%, B pesynbrare
4ero MPOMCXOJUT CMEIeHHE 3y00B, COCETHUX C e(hEeKTOM, YKO-
pOYEHHE U CyXeHHue 3yOHOH IyrH, U, KaK CIEICTBUE ITOTO, pe-
TEHLIUS [IPEMOJISIPOB, IPOPE3bIBAaHUE BHE 3yOHOM JIyTH IOCTOSIH-
HBIX KJIBIKOB, ATOJIOTUS IPOPE3bIBAHUS [IOCTOSHHBIX MOJISIPOB.

Lesnp uccnenoBanus - oLeHKa OMOMEXaHUKH MUIPAlMU IO-
CTOSIHHBIX 3yOOB y IAlIUEHTOB C PaHHEH MoTepeil NepBbIX Bpe-
MEHHBIX MOJISIPOB.

[IpoBeneHO aHTPOIIOMETPUUECKOE HCCIIEIOBAaHUE MOJeIIeH
YeJOCTeN U UX OPTOMAHTOMOrpaMM 25 MalKMeHTOB B BO3pacTe
7-12 ner, UMEIOIUX B aHAMHE3€ MPEXIEBPEMEHHYIO HOTEPIO
IIEPBBIX BPEMEHHBIX MOJIIPOB BEpXHEH M HMKHEH yerocTeil.
[IpoBeneHa olLeHKa OCJIOXKHEHUM, BBISIBICHBI 3aKOHOMEPHOCTH
¥ OIpezieNieHa OnoMeXxaHnKa MUTPALMU TOCTOSIHHBIX 3yOOB Kak
IOCJIEACTBUE JJIUTEIBHOTO OTCYTCTBUS BPEMEHHBIX MOJISIPOB.
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OLIEHKA JJUHAMWKHN TPAHCBEP3AJIbHBIX PASMEPOB BEPXHEN YEJTIOCTH
IMOCJIE BBICTPOI'O PACIIMPEHUSI B IEPUOJ CMEHHOI'O ITIPUKYCA.
AHAJIU3 KOHYCHO-JIYYEBOU KOMITIBIOTEPHOW TOMOI' PAOUU

L2 laxno JI.A., *Beimemupckast T.A., *®uc I1.C., *Bypaaxos ITLA.

!Hayuonanvnas meouyunckas akademus nocieouniomno2o oopaszoeanus um. ILJIL lynuka, Kues;
2Central laboratory diagnosis of the head, Kues;
SHayuonanenwiit meouyunckuil ynusepcumem um. A.A. Bozomonvya, Kues, Ykpauna

TpancBep3aibHBII pa3Mep BEpPXHEH YEIIOCTH SIBIIETCS Bak-
HBIM [TapaMeTPOM He TOJBKO I Pa3BUTHS (DYHKINOHATIBHON H
CTaOMIIBHOI OKKITIO3UH, HO | JUISt (JOPMHPOBAHHS ONTHMAIILHOM
3y0OUETIOCTHON SCTETUKH M MOJHOIIEHHOTO 00BbeMa JIbIXaTelThb-
HBIX ITyTell Ha ypOBHE IOJIOCTU HOCA U POTOIIOTKH [1].

CyImecTBylomee MHOKECTBO METOIOB HM3MEpeHUs (u3nde-
CKHX TUIICOBBIX MM IU(PPOBEIX MOZAENEH YerocTel 03BOIsIeT
JIMIIb OTIOCPEIOBAHHO ONPEEIHTh MX TPAHCBEp3aJbHBIC Pas-
MepHl B CBSI3U C CYIIECTBEHHBIMH OTPAaHHYEHHUSMH, KOTOPHIE
HaKJIa/[bIBAIOT 3yOHBIE TOUKH H3MepeHus. OObEeKTHBHO OLICHUTD
pa3Mepsl YeTIOCTeH, HCIOb3ys TOIBKO 3yOHBIE OPHEHTHPHI HE
BCer/Ja MPe/CTaBIsIeTCS BOSMOXKHBIM, T.K. 3yObl MOTYT MMeETb
BeCTUOYII0-OpaIbHEIH HAKIIOH, OTIMYAIONIMICS OT HOPMBI HIJIH
BOOOIIIE OTCYTCTBOBATH [2].

Brictpoe pacimpenne Bepxueii yemoctu (RME), kak mertoxn
OPTOJIOHTHYECKOM  KOppeKIuH €€ IOINEepeyHoro pasMmepa, Xo-
POIIIO M3yUeH U 3aJI0KyMEHTHPOBaH. ATiapaTHoe ObICTpoe pac-
MIMPEHNE BEPXHEH YeITIOCTH MOXKET MPUBECTH K 3HAYUTEIHHBIM
M3MEHEHUSIM B HOCO-BEPXHEUEIIOCTHOM KoMIutekce [3-7].

JIOTIONHNTENEHBIMA METOAAMH H3YyUCHUSI TPAaHCBEP3aJIbHBIX
pa3MepoB UEIOCTeH SIBISIIOTCS PEHTICHOrpahUIecKie METO/IHI,
B YaCTHOCTH (ppoHTaNBbHAS medarorpaMma, OJHAKO CyMMalH-
OHHOC HAaJIOKCHHE aHAaTOMHYECKUX CTPYKTYp B M300paskeHUH
CHIKAeT YETKOCTh BU3YaIM3AIMN 3yOHBIX M CKEJIETHBIX OpHEH-
THUPOB U yBEJINYMBACT BEPOSTHOCTH OMMOKH m3Mepenuil. [1o-
BOPOT WJIM HAKJIOH TOJIOBHI B MIPOI[ECCe PEHTTEHOTpa(uy TaKkiKe
BIIMSIET Ha TOYHOCTD WACHTU()HUKAINH ¥ COOTHOIIIEHIE OPHEHTH-
POB B TOPH30HTAIBFHOM INIOCKOCTH, YTO CYIIECTBEHHO 3aTpyJl-
HSIET OIIEHKY CHMMETPHH 1 YBEINYNBACT BEPOSTHOCTH OIIHOKH
TpaHCBep3aJIbHBIX U3MepeHuid [8].

B cBs3u ¢ yka3aHHBEIMH OrpaHUYEHMSIME MeToa ()POHTAIBHOI
necazorpadum, MPaKTUKYIOMHH Bpad 9acTO CTAIKUBAETCS C MPO-
OlemMaM¥ B TOCTAQHOBKE NPABUJIBHOTO AnarHo3a. OHako, IMEHHO
OT TOYHBIX PE3YJIBTaTOB JIMArHOCTUKU 3aBHCUT BBEIOOP KOPPEKTHO-
TO METO/Ia JISYCHHMS, HAIIPABICHHOTO Ha JIOCTIKEHHE CTaOMIBHOTO
pe3yJbTara Ioclie 3aBepIIeHsT OPTOXOHTIIECKOTO JICIEHHSL.

Konycno-ryueBast xomnbrotepHast Tomorpagpust (KJIKT) —
peHTreHorpaduuecKkuii METoJ JHAarHOCTHKH, pa3paboTaHHBII
JUISl BU3yaJIM3allid B BHICOKOM DPa3peIleHHH TBEP/bIX TKaHeil
YeJTIOCTHO-JIUIEBOI 00JaCTH, O3BOJISIET HOIYIUTh MYJIBTHILIA-
HapHbIe H300paKEHHsT BO BCEX TPEX IUIOCKOCTAX C MHHHMAIlb-
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HBIMH HCKakeHnsIM. boree Hu3kne GpuHaHcoBEIe 3aTpatsl, Oolee
HU3Kasl 1032 00IydeHust u 0ojee KOPOTKOe BPeMsl CKaHHPOBa-
HUSI B CPAaBHEHUH C MEIUIUHCKOH KOMITBIOTEpHOH ToMorpadu-
eil ¥ cpaBHUMas reomeTpudeckas u JjokanpHas TouHocTh KJIKT
HCCIIIOBAHUsl CAEIAIM 3Ty TEXHOJIOTUIO MPEAIOYTHTEIILHBIM
METOJIOM OIIEHKH CTPYKTYp YeIIOCTHO-JIMIEBOH obmactu [9].

BonpmnHCTBO UCCaEJ0BAaHUM, B KOTOPBIX OLICHUBAETCS BIIUsA-
HUE almnapaTHoro OBICTPOTO PacIIMPEHHs BEPXHEH YeII0CTH Ha
JTUHEWHBIe 1 00BEMHBIE TOKA3aTeN BEPXHUX JIBIXaTeNIbHBIX ITy-
Teit, ucnonb3yrot nanabie KJIKT Gonbioro oobeMa, 9to BIHsSET
Ha 1103y obmyuenus [10]. Onqnako, pemenue o6 oobeMe uccire-
noanust KJIKT y neteit u moapoCTKOB JOKHO NMPUHUMATHCS
C y4eTOM HX 0CcO00H ySI3BHMOCTH K OHOJIOTMYECKOMY BO3ZEii-
CTBHIO HOHU3UPYIOLIETO U3Iy4YEHUsL.

Lenbro uccnenoBaHus sBUNACh OLICHKA TUHAMUKH U3MEHE-
HUS TPAHCBEP3aJIbHBIX PA3MEPOB BEPXHEH UENIOCTH Ha Pa3HBIX
YPOBHSIX Iocie OBICTPOTo €€ pacHMpeHus y JeTell B MepHoje
CMEHHOTO IPHKYca I0 JaHHBIM cpenHero oosema (FOV) konyc-
HO-JTy4eBO# kommbioTepHoit Tomorpaduu (KJIKT).

Marepuan u metoasl. [Ipotokon nccinenoBanus ObUT 0J0-
Open Kommccueld mo BompocaM OHOITHYECKOW SKCIEPTU3BI U
STUKH Hay4HbIX HccllenoBaHuil HanronanbHOro MeAUIUHCKOrO
yHHuBepcuTeTa UM. A. A. boromonsla, S3KCIEPTHOE 3aKII0YEHUE
Ne 113 ot 02.07.2018 ropna.

B wuccienoBaHue BKIIIOUEHBI TPUALATH CEMb ITAllUCHTOB B
Bo3pacTe 7-12 net, MenuanHoe 3HadeHue — 8,9 netr. Kpurepuu
BKJIIOUEHHS: AeTh 7-12 JeT ¢ cyKeHHeM BepXHell 4elocTw,
IUTAH JIedeHUsT 0e3 y#aleHHs W HCIIOIb30BaHHE HECHEMHOIO
armapara Ayt ObICTPOTO pacIIMpeHHs BepxHel democTn Xaii-
pexe (Hyrax). Kpurepnn nckirodeHus: CKelneTHast aCHMMETPUs
W 4YeperHo-JHIEeBble Ae(OpPMAIIH, TeHETHUSCKHE CHH/POMEI,
BEPTUKAJIbHBIC aHOMAJIMY IIPUKYCa.

[lo opromoHTHYECKUM MOKa3aHHUSIM BCE MALUECHTHI MOIYy4U-
JM JeYEHUE, HAPABICHHOE HA KOCTHOE PACIIUPEHHE BEpXHEH
YETIOCTH C WCIONB30BAHUEM armapara Juisi ObICTPOTrO paclin-
penus BepxHell yemoctu Xaiipekc. IIporokon pacmmpeHus -
aKTUBAIMs BUHTA J[Ba pa3a B JICHb JO TeX IOp, ITOKa He OblIa
JOCTUTHYTa HeOonbInasi Ype3MepHasi KOppeKIHs. 3aTeM BHH-
THl OBUIM CTaOMIM3MPOBAHEL, @ aNMapaT OCTaBaJICS MMACCHBHO
3a()MKCHpPOBaH B TeUeHHE 4—6 MecsieB. [ Kakaoro ciydas
OBLIH TOJTyYeHBI JAHHbIE KOHYCHO-Ty4eBOi KOMITBIOTEPHOH TO-
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morpaduu (KJIKT) mo Havana jieuyeHUs U 4epe3 TPHU - IIECTh
MECSILEeB TI0CIIe 3aBEPILICHUS PACIIMPEHHsI BEPXHEH YeNIOCTH.
Bcee KJIKT uccrenoBanust ObUIH BBITOIHEHBI HA KOHYCHO-JTY-
gyeBom Tomorpade Gendex CB-500 by iCat (Imaging Sciences
International, Hatfield, PA), xotopslii paboTaer B pexuMe UM-
IIYJIBCHOTO H3JIy4CHUs, IO3BOJISCT YCTAHOBUTH HI/I3KO)1030BI>II\/'I
IPOTOKOJI U ITOJIOBUHHOC BPEMSI CKAaHUPOBAaHUS, YTO 3HAYUTEIIb-
HO CHIDKAeT JI03y 00ny4eHus. JlaHHble cpetHero oobema nceie-
noBanus (FOV) O6butu nosy4eHs! B OJIOKEHUHN MTALMEHTa CUAS,
B €CTCCTBCHHOM I10JIO’KCHHH TI'OJIOBBI, B COCTOSIHHUH OKKJIFO3UH.
OmnpezeneHne aHATOMHUYECKUX OPUCHTHPOB U JIMHEWHbIC
TpaHCBEp3aJIbHbIC M3MEPEHUs BEPXHEH YEIIOCTH Ha Pa3HbIX
YPOBHAX NPOBOAMIMCH OIIBITHBIM OPTOAOHTOM C HCIIOJIb30Ba-
HueM nporpammuoro obecnedenus i-CAT Vision (iCAT Vision
version 1.9.2.17; Conebeam Imaging LLC, New York, USA).
[Mepen HavanoM onpe/eaeH s aHATOMUYECKUX TOYCK JJIs U3-
MEpeHHs, Mbl KOHTPOJHMPOBAIN E€CTECTBEHHOE IMOJIOKEHHE T0-
noBel (Natural Head Position) B 00beMe HcciienoBaHust B TPEX
B3aMMHO TIEPIEHAUKYIIAPHBIX IIJIOCKOCTAX (aKcuaanaﬂ, carur-
TaJbHas, TPAHCBEP3AILHOIO), 33 CYET poTaluu o0bEMa nccie-
JIOBaHWUs, 110 CJICAYIOIHM OPUSHTHPAM:
* JUIsl CaruTTaJbHOM IUIOCKOCTH OPUEHTHPOM OblLia rOpH-
3oHTaNbHAs JUHUS Mexay ANS (anterior nasal spine) u PNS
(posterior nasal spine) (puc.1);

Puc. 1. Usobpasicenue KJIKT ¢ cacummanvhou niockocmu
BU3YANUUPYEM OPUCHMAYUIO 00beMd UCCIe008aHUsl 8 COOM-
gemcmeul ¢ 2opu3oHmManbHou aunuell medcoy ANS (anterior
nasal spine) u PNS (posterior nasal spine)

Puc. 2. Usobpasicenue KJIKT 6 axcuanvhoii niockocmu 6u-
3yanuzupyem opueHmayuro odbema uccie008anus 8 CoOOmeen-
cmeuu ¢ 8epMUKANbHOU JUHUEL MENCOY 3VOHBIM OMPOCHKOM
6mopozo wetinozo nossonxa (Dens C2) u cepedunou C1 u 601b-
woeo omeepcmust (foramen magnum)

* JUIsl aKCUAJIBHOM IJIOCKOCTH OPUEHTHPOM Oblila BEpTUKAIIb-
Hasl JIMHUS, KOTOpas nepecekasa 3yOHOH OTpOCTOK 2 HmIeHHOro

© GMN

no3BoHka (Dens procesus C2) u cepenuna C1 u GosbLioro or-
Bepcrus (foramen magnum) (puc. 2).

* JUISl TPAHCBEP3aJIbHOW INIOCKOCTH OPUEHTHPOM ObLIa rOpH-
30HTaJIbHAs JIMHHA Me>1<)1y CKYJIOBEPXHECUYCIIIOCTHBIMU 1IBAMU
cripaa u ciiesa (puc. 3).

Puc. 3. Hzobpaxcenue KJIKT 6o ¢pponmanvhou niockocmu
BU3YANUZUPYEM OPUEHMAYUIO 00beMa UCCLe008aANUsl 8 COOM-
6EMCMBUU ¢ 20PUBOHMATILHOU IUHUEU MEAHCOY CKYI0BepXHeye-
JUOCTHBIMU WBAMU CNPABA U Ce6d

IMocse KOHTPOJIS TTONOKEHKST 00beMa HCCIIeIOBAaHuUs ObUTH MPO-
BEZICHBI CIICAYIOIINE TPaHCBEep3aJIbHbIC U3MepeHus (puc. 4, 5, 6):

Puc. 4. Ha uzobpasicenuu KJIKT 6o ¢pponmanvroil niocko-
cmu GU3YATU3UPOBAHbI MPAHCEEP3ATbHBIE UBMEPEHUS] 6EPXHEll
yemocmu: L1 — wupuna 3y6nou dyeu Ha yposHe nepevix no-
CIMOSIHHBIX MOJSIPOS MeNCOY Me3UaNbHO-HeOHbiMu 6yepamu; L2
— WUPUHA ATbBEONAPHOU OVl HA YPOBHE YEeHMPA Pe3UCEHN-
nocmu (L[P) nepsoco nocmosinnozo monsapa, L3 — wupuna oa-
3anbHOU 0yeU HA YPOGHE KOPMUKAIbHOU NAACMUHKU HA YPOBHE
L[P nepguvix nocmosiHHblx MOISPO8

Puc. 5. Ha uzobpasicenuu KJIKT 6o ¢pponmanvroil niocko-
cmu 8U3YATUZUPOBAHO MPAHCEEP3AILHOE UMePeHUe BepXHell
yemocmu L4 — wupuna norocmu noca Ha yposhe 601buux néo-
HbIX Kananoe (canalis palatine major)
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Puc. 6. Ha uzobpasxcenuu KJIKT 60 ¢hponmansroti niockocmu 6u3yaiusupoeano mpanceep3aibhoe usmepenue gepxmeli 4eniocmu
L5 — wupuna nonocmu Hoca na ypogHe epyulesuoH020 OmeepCcmus 8 001acmu pazeusaiouuxcs Kivikos

PesynbTaThl u obcy:xaenune. Pesynsrarel maMepennii L, (i=1...6) u pa3HuIa u3MepseMbIX BENHUHH J0 U 1ocne jnedenus, X0,
(i=1...6) mpencrasieHsl B TadHIE 1.

Ta6ﬂuz4a 1. Iokazamenu usmepsemuvlx 6eiudur 00 u nocne nedenus

s‘: ‘g é E” PC (Palatal casp) — L,, (mm) CRU6 (anfsziitla;ns UPPEr | A6 (Apex upper 6) — L, (mm)
=Tl o Before After X Before After X® Before After X®
1 ., 7 39,34 42,00 2,66 42,6 46,21 3,61 43,2 45 1,80
2 . 8 36,30 40,20 3,40 37 40,2 3,20 36,21 39,8 3,59
3 9. 8 36,93 38,73 1,80 39,04 41,4 2,36 36,01 38,4 2,39
4 K. 8 40,03 42,90 2,87 41,6 42,9 1,30 40,4 41,1 0,70
5 | K | 10 37,80 41,71 3,91 41,7 43,81 2,11 40,5 432 2,70
6 XK. 8 34,30 39,30 4,50 38,4 41,71 3,31 38,7 40,8 2,10
7 9. 7 39,33 40,30 1,47 40,8 42,6 1,80 39,6 41,7 2,10
8 XK. 11 40,61 40,81 0,20 438 44,1 0,30 45 45,6 0,60
9 XK. 9 45,92 45,35 -0,57 45,6 48,03 2,43 46,24 48,03 1,79
10 q. 10 45,62 45,66 0,04 43,52 43,28 -0,24 42,6 42,62 0,02
11 u. 9 38,40 42,05 3,65 40,2 40,2 0,00 39,6 40,5 0,90
12 9. 39,00 39,00 0,00 40,83 42 1,17 41,4 42,3 0,90
13 XK. 8 39,56 41,10 1,54 40,25 42,3 2,05 40,22 423 2,08
14 K. 11 41,70 45,60 3,90 45,06 44,1 -0,96 44,7 44,7 0,00
15 . 9 38,04 41,10 3,06 41,3 4531 4,01 41,9 44,1 2,20
16 q. 8 35,40 39,20 3,80 35,6 39,2 3,60 34,81 38,8 3,99
17 K. 9 35,43 37,63 2,20 37,54 40,3 2,76 34,51 37,3 2,79
18 K. 8 38,73 40,70 1,97 40,3 41,7 1,40 39,1 39,9 0,30
19 | x 9 36,40 40,81 4,41 40,3 42,91 2,61 39,1 03 3,20
20 K. 8 33,30 38,30 5,00 36,9 40,71 3,81 37,2 39,8 2,60
21 . 10 38,03 39,70 1,67 39,5 41,5 2,00 38,3 40,6 2,30
2 | u 9 3921 39,61 0,40 42,4 42,9 0,50 43,6 44.4 0,80
23 q. 12 44,42 44,45 0,03 44,1 47,13 3,03 44,74 47,13 2,39
24 K. 11 44,32 44,66 0,34 42,22 42,28 0,06 41,3 41,62 0,32
25 | = 7 37,00 40,95 3,95 38,8 39,1 0,30 38,2 39,4 1,20
26 q 8 37,50 37,80 0,30 39,33 40,8 1,47 39,9 41,1 1,20
27 K 8 38,26 40,20 1,94 38,95 414 2,45 38,92 414 2,48
28 | x 9 40,30 44,60 4,30 43,66 43,1 -0,56 433 43,7 0,40
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29 q. 37,74 40,70 2,96 41 4491 3,91 41,6 43,7 2,10
30 q. 35,10 38,80 3,70 35,3 38,8 3,50 34,51 38,4 3,89
31 q. 35,33 37,23 1,90 37,44 39,9 2,46 34,41 36,9 2,49
32 K. 10 38,33 41,60 3,27 39,9 41,6 1,70 37,7 39,8 2,10
33 XK. 36,20 40,31 4,11 40,1 42,41 2,31 38,9 41,8 2,90
34 X. 33,10 37,80 4,70 36,7 40,21 3,51 37 39,3 2,30
35 q. 9 37,73 39,50 1,77 39,2 41,3 2,10 38 40,4 2,40
36 q. 11 38,91 39,41 0,50 42,1 42,7 0,60 433 44,2 0,90
37 X. 12 44,32 43,85 -0,47 44 46,53 2,53 44,64 46,53 1,89
)_C(3) 38,62 40,92 2,30 40,46 42,42 1,96 39,98 41,85 1,87
g 0,749 0,788 0,877 0,808 0,778 0,826 0,827 0,815 0,828
2 1,02 0,76 0,54 0,84 0,72 0,44 1,05 0,87 0,34
e WNatCP (Width of nose on canalis | WNatC (Width of nose on canines) CBU (Cortical bone of upper 6) —
g § palatini) - L,, (mm) - L,, (mm) L,, (mm)
= Before After X® Before After X® Before After X®©
1 27,6 28,51 0,91 23,11 24 0,89 55,5 57 1,50
2 21,2 22,6 1,40 23,8 24 0,20 50,8 54,2 3,40
3 24,3 27 2,70 20,7 22,22 1,52 53,7 56,7 3,00
4 28,2 28,8 0,60 20,2 23,4 3,20 57,4 58,2 0,80
5 24,6 258 1,20 21 22,8 1,80 54,6 57,3 2,70
6 23,1 25,2 2,10 19,5 21,6 2,10 51,6 53,7 2,10
7 23,13 25,8 2,67 21,01 23,1 2,09 54 56,7 2,70
8 28,21 28,5 0,29 23,8 24 0,20 55,2 57,6 2,40
9 26,4 27,6 1,20 23,4 23,49 0,09 60 61 1,00
10 27 26,43 -0,57 24,6 252 0,60 58,5 58.8 0,30
11 22,2 23,71 1,51 19,2 21,3 2,10 52,2 54,6 2,40
12 26,1 26,7 0,60 22,2 23,1 0,90 56,4 56,1 -0,30
13 24,3 27,01 2,71 20,4 21,9 1,50 54,6 55,7 1,10
14 249 23,7 -1,20 21,9 22,51 0,61 59,14 60 0,86
15 26,3 27,61 1,31 21,81 23,1 1,29 54,2 56,1 1,90
16 19,8 21,6 1,80 22,4 23 0,60 49.4 53,2 3,80
17 22,8 25,9 3,10 19,2 21,12 1,92 52,2 55,6 3,40
18 26,9 27,6 0,70 18,9 22,2 3,30 56,1 57 0,90
19 23,2 24,9 1,70 19,6 21,9 2,30 53,2 56,4 3,20
20 21,6 24,2 2,60 18 20,6 2,60 50,1 52,7 2,60
21 21,83 24,7 2,87 19,71 22 2,29 52,7 55,6 2,90
22 26,81 27,3 0,49 22,4 22,8 0,40 53,8 56,4 2,60
23 24,9 26,7 1,80 21,9 22,59 0,69 58,5 60,1 1,60
24 25,7 25,43 -0,27 23,3 24,2 0,90 57,2 57,8 0,60
25 20,8 22,61 1,81 17,8 20,2 2,40 50,8 53,5 2,70
26 24,6 25,5 0,90 20,7 21,9 1,20 54,9 54,9 0,00
27 23 26,11 3,11 19,1 21 1,90 53,3 54,8 1,50
28 23,5 22,7 -0,80 20,5 21,51 1,01 57,74 59 1,26
29 26 27,21 1,21 21,51 22,7 1,19 53,9 55,7 1,80
30 19,5 21,2 1,70 22,1 22,6 0,50 49,1 52,8 3,70
31 22,7 25,5 2,80 19,1 20,72 1,62 52,1 55,2 3,10
© GMN 929
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32 26,5 27,5 1,00 18,5 22,1 3,60 55,7 56,9 1,20

33 23 244 1,40 19,4 21,4 2,00 53 55,9 2,90

34 21,4 23,7 2,30 17,8 20,1 2,30 49,9 52,2 2,30

35 21,53 245 2,97 19,41 21,8 2,39 52,4 55,4 3,00

36 26,51 27,1 0,59 22,1 22,6 0,50 53,5 56,2 2,70

37 24.8 26,1 1,30 21,8 21,99 0,19 58.4 59,5 1,10

0 24,19 25,61 1,42 21,13 2234 1,21 5421 56,23 2,02
d 0,857 0,819 0,796 0,857 0,804 0,858 0,814 0,779 0,873

0,76 0,63 0,36 0,59 0,37 0,3 0,92 0,69 0,35

Pesynbrarer msmepenuit L, (i=1...6) pasHuna usmepsembix
BenmuuH 10 u nocne sederns X, (i=1...6) Gbun craTucTye-
cki 00paboTaHbI IS ONpENeNIeHUsI UX CPEAHUX BennduH [15]
U JIOBEPUTEIEHOTO MHTEpBaJia, B KOTOPOM HAXOIMINCh Pe3yilb-
TaThl BEIYUCICHUS. )1 POBEICHUS CTATHCTHYECKOTO aHAIN3a
pe3ysIbTaToB 00C/ICOBAaHUS MALMEHTOB HEOOXO[MMa pOBEpKa
MOJTyYEeHHBIX JaHHBIX Ha HOPMaJIbHOCTH pactpenaeneHus. [Ipo-
BEPKY HOPMaJIbHOCTH PacpeiesIeH s IIPOBOAMIIH O aOCOIIOT-
HOMY CpeHEMY OTKJIOHEHHIO Sc@, KOTOpOE OTIpeieNseTcs TI0

bopmye:

H
() _ 20
S -5
F0) _ izl - (D)
s @

rae xl(cl) - OTCU€T JaHHBIX 00CIENOBaHUS i-TO MapaMeTpa y
k-ro mammeHTa , n=37 - pa3mMep BBIOOPKH (KOJTMUECTBO TMALlUCH-
t0B), /) - cpeHee JaHHBIX BEIOOPKH JUIA i-TO ApAMETPa,
§™D - cmem@énnas qucrepcus BHIOOPKU JAaHHBIX 00CIIEIOBA-
HUA i-ro mapameTpa. CpeHee TaHHBIX BEIOOPKH i-TO ITapaMeTpa
OTIPE/IeIISUIH 10 (hopMyIIe:

n
o _ L& o
XV ==2x
nip=1 ,(2)
a CMeH_IeHHyIO I[I/ICHepCI/IIO BI)I60pKI/I JaHHBIX 06CJ'IC,Z[OB3HI/I${
i-rO TTapamMeTpa 1o ¢hopmyse:
n
O (i) ~(1)\2
SW=1=->(x L =X )
np=1 3)

PeSyJ'II:TaTLI I/ISMepeHI/Ifl B BLI60pKC MOXHO CHUTATh pacnpe-
JCJICHHBIMU HOPMAJIbHO, KOIJIa BBINIOJIHACTCSA HEPABEHCTBO!

dl—q1/2 <d < dq1/2’(4)

rJe KBaHTWIN pacrpezesicHus B Tadmuie 1 d l-a, 1»=0,7167 1

dqu /2= 0,8769 s n=37, n ypoBeHb 3HAYMMOCTH ¢,=1%.

VI3 BeNUYMH NpPEJCTaBICHHBIX B Tabauie 1 MOXHO BHACTS,
YTO HEPaBEHCTBO (4) CIpaBeUIMBO LI BHIOOPOK JaHHBIX BCEX
napameTpoB X9 (i=1...6) u pacnpeneneHne U3MepseMbIX Mapa-
METPOB MOJKHO CYHUTATh OJIM3KUM K HOPMaJIbHOMY.

JloBeputenbHblil UHTEPBAJ £ Ul CPeHEN BEITUUMHBI I1apa-
METPOB U3MEPEHHS ONPEEIAIN CISAYIONINM 00pa3oM:
g =ts5,(5)
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rae ¢ - kodpdurpent CTBIONEHTA, S - CPEIHEKBAIPATHYHOE
OTKJIOHEHHUE pe3ynbratoB m3Mepenus. Koapdunuent Creronen-
Ta ONpENENUIM 1O TabnuuaM B 3aBUCHMOCTH OT KOJIMYECTBA
JaHHBIX 71 = 37 U TOBEPUTEIILHOTO YPOBHs p. IIpy BBIYHCICHUH
JIOBEPHUTEIHHOTO NHTEpBaja ObII IPUHAT ypoBeHb p=0,95.

Cpeonexeéadpamuunoe omxioHeHue S, KOTOPOE BXOIUT B (5)
OLICHUBAJIM KaK CTAQHJAPTHOE OTKJIIOHEHHUE CIIyYaifHOW BEJMYM-
HBI OT BBIOOPOYHOT'O CpeIHero 1o (opmyie:

Pe3ynbrarhl BBIUHCICHHUI MPEICTABICHBI JHArpaMMOii cpeji-
mux x() Benmumn mapamerpos X i 1oBepHTEIBHBIE HHTED-
Bayibl T & Ha puc. 7.

-f(i)iE.z\rm

%

N
-
—a—
—OH
—0—

I I

| | | | | |
@ xy@ xy® @ & @

Puc. 7. lloxkazamenu cpednux 9 senuuun napamempog XV

Ha puc. 7 npencrasiena auarpamMmma CpeaHuX 9 penmaun
mapametpos X 1 JoBepHUTETEHBIE HHTEPBANEl T & , B KOTOPOM
oHM HaxomsTcs, rae X - Mex 1y Me3uabHO-HEGHBIMU OyTrpamu
MePBOro MOCTOSIHHOTO MoJisipa; X - Ha ypOBHE LICHTpa pe3u-
crertHocTd (IIP) nepBoro nmocrossHHOro Mostsipa; X - Ha ypoB-
He KOPTUKAJIbHOU IUTACTHHKU Ha ypoBHe I[P mepBbIX mocTosH-
HBIX MOJISIpOB; X - Ha ypoBHE GONIBIINX HEOHBIX KaHaIoB; X
- Ha YpOBHE IpyIIeBUIHOTO oTBepCTHs; X® - Ha ypoBHE BepXy-
nIeK HEOHBIX KOPHEH MEePBBIX MTOCTOSHHBIX MOJISIPOB.
HanGonpoiee yBenmM4eHHE TPAaHCBEP3AIBHBIX —pa3MepoB
BEpXHEH YeIrocTH HAOMIONanoch Ha ypOBHE 3yOHOH Ayru H
rpyLIEBUHOIO OTBEpCTUs, B cpeaneM Ha 7,1% u 6,03% co-
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OTBETCTBEHHO. HanmeHnbiee YBCJIIMUCHUE TPaHCBEP3aJIbHBIX
pa3MepoB BepXHEH YeIOCTH MOCIHe PAcHIMPEHHUs - Ha YPOBHE
BECTUOY/ISIPHOI KOPTUKAJIBHOM IUIACTUHKU IIEPBBIX ITOCTOSH-
HBIX MOJIIPOB U Ha YPOBHE LIEHTPA PE3UCTEHTHOCTHU IIEPBLIX I10-
CTOSIHHBIX MOJISIPOB, B cpeaHeM 3,6% u 3,7% COOTBETCTBEHHO.

BriBoasl. [lanusie KJIKT cpennero o6séma FOV no3soss-
I0T JOCTOBEPHO U3MEPUTh TPaHCBEP3aJIbHbIC pa3Mephl 3yOHOH,
aJIbBEOJISIPHON M 0a3aJIbHOM JyTM BepXHEH uestoCTH, a TaKKe
OLICHUTh AMHAMUKY W3MCHEHUHM TpPaHCBEP3aJIbHBIX DPa3MEpOB
BerHeﬁ YEJIIOCTU Ha Pa3HBIX YPOBHAX U OTBETUTH HA BOIIPOC:
OBbLIO JIM JOCTHIHYTO 3y00-ajibBEOJSIPHOE DPACIIMPEHHE HIIH
CKEJIETHOE PaCLIMPEHHE 32 CYET YBEINYCHUS TPAHCBEP3aIbHBIX
pa3MepoB Ha ypoBHE 0a3aibHOI Iyru mocie ObICTPOro paciiu-
peHust BEpXHEH YEITIOCTH.

D¢ dekT pacupeHus BEpXHEH YeloCTH Ha YPOBHE KOCTHO-
ro JIHa IOJOCTU HOca TpeOyeT AajbHEeWIINX HCCIIENIOBAaHHI B
KOHTEKCTE BIIMAHWA HA XapPaAKTCPUCTUKHU BO3AYIIHOI'O ITIOTOKA HA
YPOBHE TOJIOCTH HOCA.
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SUMMARY

COMPARATIVE TRANSVERSAL EVALUATION OF
UPPER JAW FOLLOWING RAPID MAXILLARY EX-
PANSION IN THE MIXED DENTITION PERIOD. CBCT
ANALYSIS

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

!National Medical Academy of Postgraduate Education, Kyiv;
2Central laboratory diagnosis of the head, Kyiv; 3Bogomolets
National Medical University, Department of Orthodontics and
prosthetic dentistry, Kyiv, Ukraine

The aim of this study was to assess the dynamics of changes
of the transversal dimensions of upper jaw at different levels
following rapid maxillary expansion in child cases during the
mixed dentition period according to the medium field of view
(FOV) of Cone-Beam Computed Tomography (CBCT).

Thirty-seven children aged 7 to 12 were included in this study.
The median age was 8.9 years. All patients underwent rapid pal-
atal expansion with the appliance for rapid maxillary expansion
(RME) according to orthodontic indications. For each case, cone
beam computed tomography (CBCT) data was obtained and
evaluated before orthodontic treatment and three to six months
after completion of maxillary expansion. Determination of ana-
tomical landmarks and linear transversal measurements of the
upper jaw at different levels were carried out using the i-CAT
Vision software.

The transversal dimensions of the upper jaw were measured,
the linear dimensions of the width of the dental, alveolar and
basal arch were estimated at the molar level, and at the level of
the floor of the nasal cavity exectly between the large palatine
canals and at the level of pyriform aperture on the CBCT images
obtained before treatment and after rapid maxillary expansion. The
greatest maxilla transversal expansion was observed on the level of
dental arch and pyriform aperture, on average in 7.1% and 6.03%
respectively. The smallest increase in the transversal dimensions of
the upper jaw after RME was observed on the level of vestibular
cortical plate of the first permanent molars as well as on the level
of the centre of molar resistance (on average 3.7%).

CBCT data makes it possible to reliably assess the dynamics
of changes in the transversal dimensions of the upper jaw at dif-
ferent levels during the mixed dentition following RME, as well
as to assess the expansion of the upper jaw at the level of the
floor of the nasal cavity. This, in turn, can affect the characteris-
tics of the airflow at the nasal level.

Keywords: CBCT, rapid maxilla expansion, RME, mixed
dentition, transversal upper jaw dimensions, nasal cavity, air-
flow. .
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OLHEHKA JUHAMUMKU TPAHCBEP3AJIBHBIX PA3-
MEPOB BEPXHEM YEJIOCTU IOCJE BbICTPOI'O
PACIIMPEHUS B NNEPUOJ CMEHHOI'O ITPUKYCA.
AHAJIU3 KOHYCHO-JIYYEBOW KOMIIbIOTEPHOM
TOMOI'PA®UHN

12Taxuo JI.A., *Beimemupckas T.A., 3®auc I1.C.,
SBypaakos ILA.

'Hayuonanvnas meOuyunckas akademusi ROCIeOUNIOMHO0
obpaszosanus um. ILJL I[lynuxa, Kues; *Central laboratory
diagnosis of the head, Kues; 3Hayuonanohwiii meouyunckuil
yrugepcumem um. A.A. Bocomonvya, Kues, Ykpauna

Lens mccmenoBaHust - ONEHUTH MO JAHHBIM CPEOHETO 00b-
€Ma KOHYCHO-ITy4eBOH KOMITBIOTEPHOI TOMOTrpadun THHAMUKY
M3MEHEHUs TPAHCBEP3albHBIX Pa3MEpOB BEpPXHEH 4eTIOCTH Ha
Pa3HBIX YPOBHAX TOCIE OBICTPOTO €€ pacIIUpeHHs y AeTei B
MIEPHO]] CMEHHOTO IIPUKYCa.

B uccrnenoBanue BKIIOUEHBI TPUALIATH CEMB JIETEH B BO3pacTte
7 - 12 ner. MennaHHOE 3HaYE€HUE BO3pacTa NAUEHTOB — §,9 JIeT.
[To opTOMOHTHYECKUM MOKAa3aHUSAM BCE IETH IMONYUHIH Jedue-
HH€, HalIPaBJIEHHOE Ha KOCTHOE PACIINPEeHNe BepXHEH YeTI0CTH
C MCTIONB30BAHUEM amMapara Jyisi ObICTPOTO PaCIIMPEHHs BEPX-
Heit yemoctn (RME). [lns kaxaoro ciaydast oTydeHbl JaHHbIe
KOHYCHO-JTy4eBO# KoMIbroTepHO# Tomorpaduu (KJIKT) no Ha-
Yasa JICUCHHS U CITYCTS 3-6 MeCsIIEeB MoCce 3aBePIICHHS PacIIt-
penust BepxHel democtu. OnpeneneHne aHATOMHIECKUX OpH-
EHTHPOB W JIMHEHHBIE TpPaHCBEp3albHBIE M3MEPEHUS BEepXHEH
YeTIOCTH Ha PA3HBIX YPOBHSIX MPOBOIIIINCH C UCIIONB30BAaHUEM
nporpamMmHoro obecriedenus i-CAT Vision.

Ha KJIKT u300paskeHnsX, TOTyYSHHBIX /10 JICYCHHUS H MOCIIe
OBICTPOTO PACIIMPEHHS BEPXHEH YETIOCTH, IPOBEICHEI H3Mepe-
HUS TPAHCBEP3aJIbHBIX Pa3MEepOB BEPXHEH UEIIOCTH, OICHEHBI
JIMHEHHBIE pa3Mepbl IIMPHHBI 3yOHOI, aIbBEOIPHON U 0a3ab-
HOH TyTH Ha ypOBHE MOJISIPOB, @ HA YPOBHE KOCTHOTO JTHA ITOJIO-
CTH HOCA - MEeX Ty OonbImmMy HEOHBIMU KaHAJIAMHU U HA yPOBHE
rpymeBuaHoro orBepcTHs. Hambonblnee yBemmueHue TpaHc-
Bep3aNbHBIX Pa3MEpOB BEPXHEH demoCTH HaOmoganoch Ha
YpOBHE 3yOHOH IyTW W TPYIIEBHIHOTO OTBEPCTHS, B CPETHEM,
Ha 7,1% u 6,03%, COOTBETCTBEHHO, HANMEHbIIIEE YBEITHICHUE
TpaHCBEepP3aJIbHBIX pa3MepoB BepxHel uemtoctu nociae RME -
Ha ypOBHE BECTHOYISIPHOW KOPTHKAJIBHOW IIACTHHKHU TEPBBIX
MOCTOSHHBIX MOJSIPOB M Ha YpPOBHE IEHTpPA PE3MCTEHTHOCTH
MoIsIpoB (B cperHeM, 3,7%).

Jannbie KJIKT mo3BosisiioT JOCTOBEPHO OLIEHUTHh JUHAMHU-
Ky M3MEHEHHUH TpaHCBep3aJbHbIX Pa3MepOB BEpXHEH delio-
CTH Ha Pa3HBIX YPOBHSAX B MEPHOJ CMEHHOTO MPUKyca IOCIe
RME wu pacuiupenue BepxHel 4eltoCTH Ha YPOBHE KOCTHOTO
JIHA MOJIOCTU HOCA, YTO, B CBOIO OYEPe/b, MOXKET BIHITH Ha
XapaKTePUCTHKH BO3IYIIHOTO MOTOKA HAa YPOBHE ITOJIOCTH
HOCA.
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EVALUATION OF THE EFFECTIVENESS OF TREATMENT OF DISTAL OCCLUSION
IN CHILDREN WITH NASAL BREATHING DISORDERS

Ardykutse V.

Shupyk National Healthcare. University of Ukraine

An important factor accompanying sagittal occlusion anoma-
lies is a violation of facial aesthetics, the correction of which is
possible only with careful diagnosis and comprehensive treat-
ment [1-4].

It is known that the facial, masticatory muscles and tongue
play an important role in the development of the facial skeleton
and the establishment of occlusal relationships [3]. Violation
of the muscular balance of the maxillofacial area during mouth
breathing is reflected in the formation of the facial skeleton, the
development and tone of the muscles of the neck, posture in
general [5-8].

When nasal breathing is disturbed, negative pressure is cre-
ated in the nasal cavity, which leads to narrowing of the upper
jaw, increase in the height of the palatine arch, which leads to
curvature of the nasal septum and reduction of its cavity [9-13].

As a result, the child has a characteristic appearance of «ad-
enoid face» (habitus adenoideus): apathetic expression and pale
face, half-open mouth, smoothing of the nasolabial folds, small
exophthalmos, sagging of the lower jaw, crowding of incisors of
the upper and lower jaws protruding. lack of space in the denti-
tion.

Conducting a cephalometric analysis of the facial skeleton, it
was found that in patients with airway obstruction and difficulty
in nasal breathing increased mandibular angle and formed verti-
cal incisor dysoclusia. There was also rotation of the branches of
the mandible in the distal direction [14-18].

In addition to general disorders, impaired nasal breath-
ing also leads to local changes in the dental system. Lack
of proper closing of the lips consolidates the habit of mouth
breathing, closes the «vicious circle» of the pathogenesis of
dental anomaly [19-21]. Thus, we see the need to study the
dynamics of anthropometric indicators of facial photometry
in patients with distal occlusion and nasal breathing disor-
ders, depending on the method of orthodontic treatment.

The aim of the study — an assessment of anthropometric in-
dicators of photometry before and after treatment of 6-9 years
patients with distal occlusion and nasal breathing disorders.

Material and methods. Research work was carried on the
basis “Australian Orthodontic Center”, Kyiv (Ukraine) during
2017-2021.

Examined and admitted 93 children with distal occlusion
and nasal breathing disorders, aged 6 to 9 years (average age
7,5years). All 93 patients were divided into 2 main groups,
depending on the degree of narrowing of the jaws and the
treatment methods used. The first main group included pa-
tients with the 1st degree of narrowing of treatment which
was carried out with the help of myofunctional appliances,
and the second group included children with the 2nd degree
who were treated with the help of mechanically operating ap-
pliances. Each of the two main groups, in turn, was divided
into 1 and 2 subgroups. Patients of 1 subgroups were treated
according to the proposed method, and 2 - treatment was per-
formed using mechanically or myofunctional equipment, but
did not include a respiratory program. The first main group
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included 49 people. 44 children were assigned to group II.

At the first visit, patients were examined according to the
algorithm.In group I subgroup 1, which included 26 children,
they used a treatment program using Myobrace myofunction-
al appliances (K1, K2, K3), myogymnastics according to the
MRC protocol and a breathing program.Myofunctional appli-
ances were prescribed to patients as follows: for 4-5 months
device K1, then for 6-8 months prescribed the use of device
K2, then prescribed for 6-8 months device K3. The use of
cach subsequent appliance was initially prescribed for 15-30
minutes only during the day for the first 2 weeks, then pre-
scribed the appliance for 2 hours during the day and at night,
then prescribed a set of myogymnastic exercises in combina-
tion with a breathing program.

Myofunctional appliance K1, K2, K3 without myogym-
nastics and respiratory program were used for treatment of
23 patients of group I of subgroup 2.In the treatment of 25
people of group II of subgroup 1, mechanically operating ap-
pliance with a screw on the upper jaw were used, as well as
myogymnastics according to the MRC protocol and a respira-
tory program were prescribed. The screw was unscrewed 1-2
times a week. The appliance was prescribed for a period of
12-18 months.

Patients of group II subgroup 2 (19 people) for the treat-
ment of distal occlusion were also used mechanically operat-
ing appliance on the upper jaw with a screw. Myogymnastics
and respiratory program in patients of this subgroup were not
used.

In order to clarify the form of orthodontic pathology and
evaluate the effectiveness of treatment, we conducted pho-
tometric studies of all patients admitted for treatment before
and after orthodontic treatment. The proportions of the face
(ratio of the middle and lower thirds of the face), the har-
mony of the face according to Maryfield were assessed from
the photographs of the face in profile: the magnitude of the
angle formed by the Frankfurt horizontal and the line con-
necting the protruding points of the lower lip and chin were
measured. Normally, it is equal to 75°, £ 5°. The position of
the lips relative to the Ricketts plane, which passes through
the soft tissues of the chin and the tip of the nose, was also
determined. Provided that the face is proportional, the lower
lip lies 2 mm (£ 2 mm) in front of the line, and the upper is
slightly behind it.

The 2007 Microsoft Office package, in particular Excel
2007, was used for the statistical analysis of the obtained re-
sults. Evaluation of the statistical significance of the obtained
data was performed using Student’s t-test. The differences
were considered statistically significant at p<0.05.

Results and discussion. Among all the studied patients be-
fore orthodontic treatment, we did not find a violation of fa-
cial proportions in all children, mostly disproportions related
to the lower third of the face. Elongation of the lower third
of the face were observed in 64.1% and shortening in 35.9%
of people (Fig. 1).
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Fig. 1. Extraoral photometry. Patient P, assessment of the
proportionality of the face before treatment

In the process of photometry calculations, it was found that
among 93 patients before treatment, a decrease in the angle of
Merfield was diagnosed in 93.5% (Fig. 2).

Fig. 2. Extraoral photometry. Patient K., assessment of the
Maryfield angle before treatment

Regarding the assessment of facial harmony according to Rick-
etts, the following was noted: the upper lip in front of the line was
in 53.3% of patients, both lips on the line - in 30.4% of people and
both lips behind the line - in 16.3% of children (Fig. 3).

Evaluation of the effectiveness of treatment was performed a
year after the start of orthodontic correction. The Table shows
the results of treatment in the examined children, taking into ac-
count the differences between groups. Among patients of group
I of subgroup 1 (26 children treated with myofunctional equip-
ment, myogymnastics and respiratory program) a year later, fa-
cial proportions were diagnosed in 88.5% (Fig. 4).

Fig. 3. Extraoral photometry. Patient P, assessment of the
harmony of facial soft tissues according to Ricketts before
treatment

Fig. 4. Extraoral photometry. Patient P, assessment of facial
proportions one year after the start of treatment

Fig. 5. Extraoral photometry. Patient P, assessment of the
harmony of facial soft tissues according to Ricketts after treat-
ment

Table. Evaluation of anthropometric indicators of photometry in the studied patients after a year of orthodontic treatment

Group
Indicator Main group Comparison group Main group Comparison group
I, (n=26) I, (n=23) I1, (n=25) IL, (n=19)
aoc. % abc. % aoc. % abc. %
Proportionality 23 88,5% 18 78,3 19 79,2* 12 63,2
Meryfield 20 76,9* 16 69,6 17 70,8* 11 57,9
Harmony to Ricketts plane 21 80,8* 16 69,6 18 75,0% 11 57,9

note: *— p < 0.05 when compared with the comparison group
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Normalization of the Meryfield angle was observed in 76.9%
of patients. Normalization of soft tissues relative to the Ricketts
plane was observed in 80.8% of children in this subgroup (Fig. 5).

Among patients of group I of subgroup 2 (23 people treated
with myofunctional equipment without myogymnastics and re-
spiratory program), facial proportions were noted in 78.3% of
patients.

Normalization of the Merfield angle was noted in 69.6% of
children (Fig. 6). Normalization of soft tissues relative to the
Ricketts plane was noted in 69.6% of people in this subgroup.

Fig. 6. Extraoral photometry. Patient K., assessment of the
Maryfield angle one year after the start of treatment

For children who were in group II subgroup 1 (25 people who
were treated with mechanically operated appliance using myo-
gymnastics and respiratory program) for the same period of time
the proportion of the face was diagnosed in 79.2%.

Normalization of the Merfield angle was observed in 70.7%
of patients. Normalization of soft tissues relative to the Ricketts
plane was observed in 75.0% of children.

Examining the anthropometric parameters of photometry of
patients of group II subgroup 2 a year after the start of treat-
ment (19 children treated with mechanically operated equipment
without myogymnastics and respiratory program) normalization
of facial proportions was noted in 63.2%.

Normalization of the Merfield angle was observed in 57.9% of
patients. Normalization of soft tissues relative to the Ricketts plane
was also observed in 57.9% of patients in this subgroup (p < 0.05).

Prospects for further research. It is planned to study the
dynamics of anthropometric indicators in patients of other age
groups and other pathologies of occlusion, as well as to study
the correlation of these indicators with indicators of functional
activity of the muscles of the maxillofacial area. Conclusions
will be made based on the results of the study.

Conclusions.

1. The clinical effectiveness of orthodontic correction is deter-
mined by the duration of treatment and normalization of anthro-
pometric parameters of photometry:

— among patients treated with the proposed method, the normal-
ization of facial proportions after a year was noted in group I sub-
group 1 in 88.5%, and in group II subgroup 1 in 79.2% of people;

— patients treated with the standard method had slightly worse
results: in group I subgroup 2 proportionality was normalized in
78.3% of patients, and in group II subgroup 2 - in 63.2% (p<0.05).

2. Normalization of the Maryfield angle in persons treated
with the proposed method for the year of orthodontic correc-
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tion was in group I subgroup 1 in 76.9%, in group II subgroup 1
in 70.8% of persons; among children treated according to the stan-
dard scheme in group I subgroup 2, this indicator was normalized in
69.6% of patients, and in group II subgroup 2 - in 57.9% (p<0.05).

3. Normalization of facial soft tissue harmony according to the
Ricketts index after 12 months occurred to a greater extent in sub-
groups of patients treated with the proposed method: in group I
subgroup 1 in 80.8%, in group II subgroup 1 in 75.0% of children;
in group I subgroup 2 normalization of this indicator was noted in
69.6%, and in group II subgroup 2 - in 57.9% of patients (p<0.05).

Thus, there are significant differences in the timing of orth-
odontic treatment between patients who used the proposed and
standard methods with a significant advantage of myogymnas-
tics and respiratory program, especially in patients who used
myofunctional appliance.
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SUMMARY

EVALUATION OF THE EFFECTIVENESS OF TREATMENT OF DISTAL OCCLUSION
IN CHILDREN WITH NASAL BREATHING DISORDERS

Ardykutse V.

Shupyk National Healthcare. University of Ukraine

The purpose of the study was evaluation of the morphoaesthetic
component of the photoprotocol before and after treatment of 6-9
year old patients with distal occlusion and nasal breathing disorders.

93 patients aged from 6 to 9 years, with distal occlusion were
examined; depending on the degree of narrowing of dental arch-
es, they were divided into 2 main groups of applied treatment
methods. Before and after orthodontic treatment, patients un-
derwent photometry and analyzed the dynamics of changes in
anthropometric parameters according to Merfield and Ricketts.

Anthropometric measurements of the face revealed a viola-
tion of facial harmony in all patients studied, a decrease in the
angle of Maryfield was diagnosed in 93.5%, and when assessing

the harmony of soft tissues of the face by Ricketts in 53.3%
found a significant deviation.

One year after the start of orthodontic correction normaliza-
tion of the Merifield angle was observed in 76.9% of persons
of group I, subgroup 1; 69.6% in group I, subgroup 2, 70.8%
of children of group II, subgroup 1 and 57.9% of group II, sub-
group 2. Normalization of soft tissue harmony according to
Ricketts was in 80.8% of patients of group I, subgroup 1; 69.6%
of children in group I, subgroup 2; 75.0% in group II subgroup
1 and in 57.9% of persons of group II of subgroup 2 (p<0.05).

Keywords: distal occlusion, photometry, mixed dentition, an-
thropometric indicators, mouth breathing.

PE3IOME

OLEHKA DOPEKTUBHOCTU JIEYEHUSA TUCTAJIBHOI'O ITPUKYCA
V JETEM C HAPYIIEHASIMHA HOCOBOTI'O JILIXAHUS

Apabikyne B.IL

Hayuonanvnoiii ynusepcumem sopasooxpanenus Yxpaunwt um. I1J1. [lynuxa, Kues, Ykpauna

Ienbo vccneq0BaHus SIBUIACH OIIEHKa MOP(OICTETHIECKOIT
COCTaBJIAIOIIEH (POTOMPOTOKOMA A0 U MOCIIE JEUSHNUS y TaI[HeH-
TOB 60-9 JIeT ¢ IUCTaNbHON OKKITIO3HEH U HapyIIIeHHEM HOCOBOTO
JIBIXaHUSL.

Ob6cnenoBano 93 nmauuenra B Bozpacte oT 6 10 9 net ¢ auc-
TaIbHBIM MPUKYCOM, KOTOpbIE C YUETOM CTENEHH CyXEeHHs 3yO-
HBIX PSIZIOB pasfielieHbl Ha 2 OCHOBHBIE TPYIITBI B 3aBHCHMOCTH
OT MPUMEHSEMBIX METO/IOB JieueHus. Jlo U mocie OpTOAOHTHYe-
CKOTO JIUEeHNsI MalMeHTaM MPOBOAMIACH (OTOMETPHS C aHAIIH-
30M JMHAMHKH W3MEHEHHS] aHTPONOMETPUUYECKHX IOKa3aTenen
no Meppubminy u Pukerrcy. AHTPOIOMETPUUYECKHE U3MEPEHHS
JIMIIA BBIIBUIIM HapyIIEHWE €T0 TApMOHUU Y BCEX 00CTeIOBaHHBIX
MAIUEHTOB, YMEHbIIeHNe yria Mappuduiaa MarHocTHpOBaHO y
93,5%, a pH OLIEHKe TapMOHUM MSITKUX TKaHeil Jihia no Pukerrcy
y 53,3% 0OHapy»KeHO CyIIIECTBEHHOE OTKIOHEHHE.

CrmycTs ToJ 1Mocie Hadala OPTOJOHTHUECKONH KOPPEKIHH
HopMmanu3auus yria Meppudunna Habmropanacs y 76,9%
neteit I rpynner 1 moarpymnmsl, 69,6% I rpynmel, 2 noarpyn-
nsl; 70,8% nmereit Il rpynmer 1 moarpymmsl u 57,9% nerteit
II rpynmner 2 moarpynmnsl. Hopmanusanus rapMOHUN MATKUX
TKaHei mo PukeTrrcy ormeuanaces y 80,8% manuentos I rpyn-
nbl 1 moarpymnmel, 69,6% neteii B I rpynne 2 noarpynmnsl, Bo
Il rpynme y 75,0% B 1 moarpynmne u 57,9% neteit Bo 2 noa-
rpynne (p<0.05).

Takum 00pa3oM, BBISIBIEHBI CyIIECTBEHHBIE PA3IUIUSA B CPO-
KaX OPTOJOHTHYECKOTO JICUSHUS] MEXKIY TaIl[MeHTaM1, KOTOpbIe
HCIIONB30BANHU MPEATIOKEHHbBIE U CTaHJAPTHBIE METO/IBI CO 3Ha-
YUTEIBHBIM MPEUMYILECTBOM MUOTHMMHACTUKHU U JIBIXaTebHOM
MPOrpaMMbl, OCOOEHHO y MAaI[MEeHTOB, KOTOPbHIE MCIIOIb30BAIN
MHO(YHKIIMOHAIBHBIN amnmapar.
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THE USE OF THE ARMENIAN VERSION OF COMQ-12 QUESIONNAIRE
FOR QUALITY OF LIFE ASSESSMENT IN TEENAGERS WITH OTITIS MEDIA

Mkrtchyan S., Chichoyan N., Mardiyan M., Sakanyan G. Dunamalyan R.

Mkhitar Heratsi Yerevan State Medical University, Yerevan, Armenia

Numerous researches have shown that the chronic otitis me-
dia, COM, leads to the hearing loss, ear- and headache, anxi-
ety, and social dissatisfaction [6,10]. According to the evaluated
assessments, the COM has an impact on different fields of pa-
tient’s daily life: physical, functional, social, psychological, and
family [15,20].

Health-related Quality of life (QL) investigations allow to
evaluate the influence of the disease and its treatment approach-
es on the patient’s QL. The QL will enable to assess all compo-
nents contributing to the health: physical, psychological and so-
cial activity [1,18]. The notion “quality of life” lies in the base of
new approaches to the disease, as well as evaluating the efficacy
of the new treating methods. The concept of QL investigations
in the field of medicine has been worked out by the interethnic
experts [3,18].

The QL investigations are mainly directed to standardization
and expertise of the treating methods by using the international
criteria accepted in many countries, full provision of individual
monitoring of the patient’s state by assessing early and far-
reaching results [7,17,22].

The clinical manifestations of ENT diseases lead to specific
changes in different spheres of the patient’s QL (physical, social,
psychological, family) [2,5].

The impact of the main ENT pathologies on the patient’s
physical, psychological and social activity is little studied
among RA population.
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Numerous investigators have proved that chronic ENT diseas-
es result in depression, anxiety, social disadaptation [9,19,27].

Today various questionnaires are used for QL assessment. A
group of researchers have analyzed 104 reference sources where
150 tools are described for QL assessment. The researchers pro-
pose COMQ-12 questionnaire, where the patient’s complaints,
symptoms of the disease and their influence on QL parameter
changes have been considered. It’s of high validity (Cronbach’s
alpha=0,889) [1,4,18,23].

The questionnaires that are implemented in the international
practice should be multidimensional, clear, brief, useable in var-
ious social and population media [25,26].

There are some QL assessment studies that concern chronic
rhinosinusitis, otosclerosis, exudative otitis media, benign neo-
plasms of the throat [4,12,11]. In Armenian population the re-
search group has conducted investigation among 6-14 years age
group to reveal the influence of ENT pathologies on QL by using
PedsQL test [15,21].

The following questionnaire and scale, which have a wide
use in ENT practice, are described in the manual “Cummings
Otolaryngology Head and Neck Surgery”: SF-36, WHO-QOL,
QWB, HHIE, HSS, APHAB, EAR, DHI, THI, Nijgemen,
CAMP, NOSE, SNOT-20, CSS, Rhino QoL, MRQLQ, ROQ
(sinusitis, rhinitis).

The limited published articles prompt that the research concern-
ing the use of COMQ-12 questionnaire should be continued in
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different social and cultural media [17,18]. It requires to take into
consideration the national and cultural peculiarities [1,10,12,27].

Using COMQ-12 questionnaire and comparing results of the
clinical researches of COM patients with audiometry, the re-
searchers have substantiated that COM subjective data not al-
ways coincide with the objective ones, as a result of which the
patient’s late application to the doctor can lead to occurrence of
unfavorable complications [18,22,27].

Some authors have offered to use a new COMQ question-
naire (Cronbach’s alpha=0,889) [18,24].

The questionnaire isn’t being developed based on the data
of only one population. It’s of great importance to provide the
questionnaire’s multicultural development, as the essential
characteristics of QL assessment tool is its reliability, valid-
ity and the ability to work in diversity. This process demands
the translation of the original questionnaire into the mother
tongue taking into account the lingual-cultural peculiarities
of the speech. The use of COMQ-12 in different languages al-
lows to assess the course and the results of the disease in vari-
ous social and cultural media, as well as to get the complete
and objective picture of the investigated disease and the tool.

By using the international methodology for the Armenian
population COMQ-12 will enable not only to work out strat-
egy for the patient’s individual treatment, but also to predict
the issue of the treatment by using a unified system to assess
the results.

Material and methods. A special program and plan has
been worked out to organize the research. A case-control
study was conducted in 350 teenagers aged 16 to 18 years:
the case group of patients with COM (120) and the control
group of practically healthy teenagers (230).

All the patients underwent treatment in the ENT clinics of
St. Gregory Illuminator MC and Orthopedic and Traumatology
Scientific Center of Yerevan in 2018-2019.The first group - pa-
tients with COM. The inclusion criteria for the group of cases
were as follows: 16-18 years of age and presence of COM and
written consent for the participation. The exclusion criteria: uni-
lateral or bilateral hearing loss, presence of hearing aid, severe
somatic pathology. The inclusion criteria for the control group
were: 16-18 years of age and absence of COM and presence of
written consent for the participation. The internal consistency of
the questionnaire was assessed in the healthy population based
on Cronbach’s alpha coefficient. 100 healthy patients filled in
the questionnaries after giving their written consent.During the
research the questionnaire’s characteristics were studied and
the change features of these values were assessed by compar-
ing with the objective, subjective data and the anamnesis of the
disease.

Objective examination: during the anamnesis collection the
complaints were evaluated ( hearing loss, rustling in the ears,
dizziness, balance disorder, discharge from the ear, medication
use, application to the order).

Laboratory testing: according to the existing nozological stan-
dards general and biochemical blood analysis, urinalysis, coagu-
logram are administered.

ENT examination: standard examination of the ENT organs
(anterior and posterior rhynoscopy, pharyngoscopy, otoscopy
with the help of «CarlZeiss» «Pico» German microscope, au-
diometry with the help of «Interacoustics AC-40» audiometer
(Denmark).

In order to investigate the impact of COM on the patient’s
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emotional field the Hospital Anxiety and Depression Scale
(HADS) was implemented. It allows to reveal depression and
anxiety in patients with somatic pathology [28]. The following
scale was used to assess the results: 0-7 score — absence of anxi-
ety and depression symptoms, 8-10 score — subclinical manifes-
tation of depression/anxiety, 11 and higher — clinical manifesta-
tion.

The cognitive function expressiveness was assessed with the
help of Montreal scale (MoCA test).

The COMQ-12 was used for the QL assessment. The COMQ-
12 consists of 12 questions that evaluate the severity and fre-
quency of the symptoms and their impact on the quality of life of
the patients on a scale from 0 to 5.

The test characterizes the following aspects of the patient’s
state: discharge from the ear (Q-1), unpleasant odor from the
ear (Q-2), problems related to hearing in home conditions (Q-
3), problems related to hearing when talking to a few people
(Q-4), unpleasant sensation inside and/or around the ear (Q-
5), dizziness(Q-6), sound or rustling in the ear (Q-7), deal
with routine activities at home or at work (Q-8 ), taking a
bath or washing yourself the way you like (Q-9), how often
you apply to your local ENT doctor for ear related problems
(Q-10), how often you have to take drugs because of your
ear-related problems (including ear drops) (Q-11), to what
extent the ear problems make you depressed or tired (Q-12).
According to the international standards the questionnaire
has been translated into Armenian and the workability of the
questionnaire has been tested and assessed in Armenian healthy
population.

SF-36 questionnaire (The Short Form-36) is a non- spe-
cific one for assessing patients’ quality of life. It has a wide
implementation in Europe and the USA. Various groups
have been investigated and, as a result, have been obtained
QL norms with which this indicator change has been com-
pared in different diseases. SF-36 is composed of 36 ques-
tions which are grouped in 8 domains (Physical Functioning
— PF), (Role-Physical Functioning — RP), (Body pain — BP),
(General Health — GH), (Vitality — VT), Functioning — SF),
(Role-Emotional — RE), (Mental Health — MH). Each domain
is evaluated within 0-100 limits and as higher the index is, as
better the QL is evaluated with. Based on these 2 parameters
of health state are formed: Mental Health — MH and Physi-
cal Health — PH components. The advantage of this question-
naire is that it can be implemented in case of any disease, but
this questionnaire has also one disadvantage, it is difficult to
recode it.

SPSS statistical software was used for calculation of descrip-
tive statistics and statistical analysis of data. Assessment of odds
ratio, Independent Samples t-test, Mann-Whitney U test, Cor-
relation analysis, Chi-square test were performed for statistical
inference.

Results and discussion. According to the research data
among the family social and lifestyle factors which had statis-
tically significant effect the COM morbidity rate in teenagers
were: presence of disabled person in a family, unfavorable psy-
chological atmosphere in the family, presence of accompanying
chronic disease in teenagers and presence of chronic ENT dis-
eases in parents (Table 1).

According to non-specific questionnaire data COM mostly
influences on QL psychological component of Mental Health
(MH) domain, as well as Social Functioning (SF) (Table 2).
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Table 1. Influence of the main family life-style factors on COM morbidity rate

Teenagers with COM Practically healthy teenagers
Factors of family life-style Absence Presence Absence of | Presence of gg(::)li:)- p-value
of the factor | of the factor the factor the factor
Unfavorable housing conditions 34,0+4,0 66,0+4,0 35,6+5,1 64,4+5,1 1,1 NS
Large family 8,1£2.9 91,9+2,7 6,7+2,1 93,3+2,1 0,8 NS
glnff:;l‘i’lr;ble psychological climate 3,0+4,2 97,0+4,2 8,3+4.5 91,7+4,5 2,9 p<0,05
Disabled member in the family 6,5+2,7 93,5+2,7 38,0£11,5 62,0£11,5 8,8 p<0,001
Single parent family 20,0+3,2 80,0+4,1 19,8+3,2 80,2+3,2 1,0 NS
Low level of family income 25,3+£3,0 74,7£3,2 30,3+4,9 69,7+4,9 1,3 NS
Low medical activity of parents 33,545,1 66,5+5,1 36,6+4,5 63,4+4,5 1,2 NS
Parents’ lower secondary education 13,0+3,6 87,0£3,6 15,0+3,0 85,0+3,0 1,2 NS
Parents smoke 51,0+5,3 49,0+5,3 56,8+4.2 43,2442 1,3 NS
Parents abuse alcohol 5,1£2.4 94,9+2 4 6,0+£2,1 94,0+2,1 1,2 NS
Strong physical activity 52,0+5,3 48,0+5,3 48,9+42 51,1+4,2 0,9 NS
Low academic progress at school 10,0+3,3 90,0+3,3 11,1+£2.7 88,9+2,7 1,1 NS
Harmful habits: smoking 3,5+2,4 96,5+2.4 3,6+2,0 96,4+2,0 1,03 NS
Harmful habits: alcohol 41,4+1.4 58,6+1,4 100.0 0.0
Presence of ENT pathology in parents 26,7+3,5 73,3+£3,2 42,8451 57,2+5,0 2,1 p <0,05
ﬁcccﬁrclﬁ:zymg chronic discases 20,5+3,7 79,5435 33,5+5,1 65,4+4.9 2,1 p <0,05
Table 2. Assessment of teenagers’ QL with the help of SF- 36 questionnaire
Teenagers with COM Teenagers without COM
Indices Mean+SE Mean+SE
boys | girls boys girls
Physical Health — PH
General Health — GH 63,3+£2,3 64,7+2,0 75,2423 78,5£2,8
Physical Functioning — PF 70,2+1,2 69,5+1,3 95,5+1,1 91,5+1,8
Role-Physical Functioning — RP 71,4+3,8 67,1+4,3 85,1+4,0 85,2+3,9
Body pain — BP 70,5+3,2 70,9+2,7 87,9+3.,4 89,8428
Physical component of health Physical Health — PH 69,2+2,5 67,8+3,3 83,4+2,7 82,5+3,6
Mental Health - MH

Mental Health — MH 50,2422 51,8+2,1 81,3£2,2 85,4+2,5
(Role-Emotional — RE). 45,6+2,9 48,14+4,6 75,0+3,9 73,4+4,3
(Social Functioning — SF). 41,9+1,7 42,2+1,6 79,4+1,4 69,4+2,1
(Vitality — VT) 53,9423 54,7424 75,4+2,8 77,5+£2,8
Psychological component of health Mental Health - MH 50,4+2,6 49,7+2,7 79,5+2,8 79,5+3,2

The next step of the study with COMQ-12 questionnaire as-
sessed the peculiarities of QL changes in teenagers with COM.
For the Armenian population Cronbach’s alpha was 0,87. Ac-
cording to COMQ-12 questionnaire data in the group of cases
70,5% patients collected 10 and more scores, and in the control
group it was 10,2% ( ¥*=110,3, p<0,01).

Statistically significant correlation has been recorded between
the following factors of COMQ-12 questionnaire: age (r=0,41,
p=0,04), gender (r=0,21, p=0,02), audiometric findings (r=0,51,
p=0,05).

According to COMQ-12 questionnaire data, mean score of
QL in the group of cases was 28,3 (95%CI -15,0; 32,0), and in
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the practically healthy group - 3,4 (95%CI -1,2; 5,7). The dif-
ference between the obtained results is statistically significant
(Mann-Whitney U= 172,5; p<0,01).

We have assessed those main problems of patients with COM
that bring to anxiety. The patients have stated limitations con-
nected with the degree of symptom expressiveness, as well as
the impact on lifestyle and working activity (Table 3).So, COM
mostly influences on the following scales of COMQ-12 ques-
tionnaire’ Q-3, Q-4, Q-6, Q-8, Q-9 Q-12.

Thus, use of COMQ-12 questionnaire in Armenian popula-
tion among the teenagers with COM sustained its validity and
internal consistency.
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Table 3. COM impact on the scales of COMQ-12 questionnaire

COMQ-12 questionnaire questions pefcseoﬁ)tile percesnot‘i){::(Me) pereoftile
Q-1-discharge from the ear 1 2 3
Q-2-unpleasant odor from the ear 0 1 1
Q-3-hearing problems in home conditions 2 3 3
Q-4-hearing problems when speaking to several people or in noise 2 3 3
Q-5-unpleasant sensation inside or round about the ear 1 1 2
Q-6-dizziness 1 4 4
Q-7-rustling or sounds in the ear 1 2 2
Q-8deal with daily routine at home or at work 2 3 4
Q-9- wash yourself or have a bath the way you like 2 3 3
Q-10-how often you apply to your local ENT doctor for ear problems 1 2 2
Q-11-how often you have to take drugs for your ear problems 1 2 2
Q-In genera | how the ear problems make you worried and tired 2 4 5
Total 16 29 34
Table 4.COMQ-12 correlations with SF 36
COMAQ-12 questionnaire questons Spearman's cocficients Spearman's soeficents
Q-1 0,43 0,23
Q-2 0,41 0,02
Q-3 0,41 0,29
Q-4 0,52 0,41
Q-5 0,31 0,11
Q-6 0,61 0,28
Q-7 0,24 0,18
Q-8 0,62 0,05
Q-9 0,52 0,41
Q-10 0,41 0,14
Q-11 0,38 0,21
Q-12 0,56 0,52
Table 5. Factors associated with anxiety and depression development in teenagers with COM
Factor Preserfce of Absen.ce of Presence. of depres- Absence.
anxiety anxiety sion of depression
Social and demographic risk factors r=+0,21, p=0,01 r=-0,206, p=0,02 (r=0,206, p=0,06* r=0,106, p=0,06*
Duration of the disease r=+0,31, p=0,01 r=-0,106, p=0,07* (r=0,226, p=0,001 r=0,412, p=0,02
Audiometric condition r=-0,206, p=0,02 r=+0,06, p=0,07* r=0,377, p=0,001 r=0,45, p=0,001
Tympanometric indices r=-0,21, p<0,05 =0,26, p=0,06* r=0,281, p=0,001 r=0,142, p=0,04
COMQ-12 significance r=+0,721, p<0,001 | r=-0,521, p<0,005 r=+0,721, p<0,001 r=0,621, p<0,05

*P>0,05

The peculiarities of the main characteristics of the questionnaire
have been assessed for the Armenian population. Statistically sig-
nificant correlation of medium strength has been revealed between
the parameters for the following questions of COMQ-12 and SF 36
questionnaires: Q-4, Q-6, Q-8, Q-9, Q-12 (Table 4).
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In order to study the impact of COM on the emotional field the
HADS (Hospital Anxiety and Depression Scale) has been used.
According to the research data anxiety and depression symp-
toms have been recorded in the “cases” group in 52,2+3,4% of
cases, and in the control group -in 13,4+5,2%.In the group of
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cases subclinical anxiety was recorded in 65,7%, whereas in the
control group this index was 9,7%. Subclinical depression in the
group with COM was 70,2%, and in the control group - 5,7%.

The manifestation of subclinical and clinical anxiety resulted
in cognitive complaints in patients (distraction, forgetfulness,
memory loss). We have also assessed the impact of the COM
objective features on anxiety and depression manifestations
(Table 5).

Thus, the results of the research revealed that the patient’s life
quality and deviations in audiometric indices are correlated with the
frequency of the development of anxiety and depression disorders.
The correlation analysis has shown that among the patients with
COM there is a correlation between the anxiety-depression dis-
orders and cognitive dysfunction, which allows us to recommend
drug correction as a preventive measure for possible development
of cognitive dysfunction in patients with COM.

The aim of the study was to validate the Armenian version
of the COMQ-12 quality of life instrument among teenagers
with chronic otitis media. The questionnaire showed high reli-
ability, internal consistency and construct validity. Overall, most
COMQ-12 scores have a high correlation coefficient according
to Spearman correlation analysis, which means that each item
contributes significantly to the general assessment of the ques-
tionnaire. Interestingly, a high level of vertigo-related relation-
ship has been revealed in contrast to literature data [24,25]. On
the other hand, the highest level of interconnectedness is ob-
tained from items related to hearing loss, which is associated
with communication limitations that impair the quality of life of
patients with COM [26]. Structural internal consistency was as-
sessed using Cronbach’s alpha coefficient, which measures the
homogeneity of test questions. The value of Cronbach’s alpha
for the Armenian version of COMQ-12 was 0.86, which is simi-
lar to the results published in previous validation studies [28].
Some psychologists suggest that high Cronbach’s alpha values
may lead to extremely narrow or even superficial measures, es-
pecially if used as the sole measure of homogeneity.

Although the English and Spanish versions of the question-
naire have three domains, the items included in the Armenian
version of COMQ-12 are grouped into four domains: Symptoms
(Q1 - Q7), Impact on Lifestyle and Work Activity (Q8 - Q9),
Impact on Medical Application (Q10 - Q11), In general, ear
problems are stressful or tiring (Q12).

In summary, given a large impact of COM on patients’ QL, this
questionnaire can be used as a clinical tool to assess the quality of
life in the Armenian population. The inclusion of this tool in clini-
cal practice will definitely help ENT specialists to understand the
changes in the quality of life of their patients, will help them in the
process of proper management of the disease.

HADS (Hospital Anxiety and Depression Scale) instrument
has been used for the assessment of the impact of COM on the
emotional field of teenagers. HADS instrument showed an ad-
equate reliability and validity in pediatric patients with chronic
diseases and is useful for an early reveal of anxiety and depres-
sion in medical institutions [26].It was revealed that anxiety and
depression symptoms occur approximately 4 times as frequently
in teenagers with COM as in healthy adolescents and influence
of their quality of life. This is consistent with the reports of E.
Maile, et al. who compared the frequency of occurrence of anxi-
ety and depression symptoms in patients with ear disease before
and after the treatment [7].

Conclusion. COMQ-12 questionnaire used for the first time
in Armenia population among the teenagers with COM showed
high reliability, internal consistency and construct validity.
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SUMMARY

THE USE OF THE ARMENIAN VERSION OF COMQ-
12 QUESIONNAIRE FOR QUALITY OF LIFE ASSESS-
MENT IN TEENAGERS WITH OTITIS MEDIA

Mkrtchyan S., Chichoyan N., Mardiyan M., Sakanyan G.
Dunamalyan R.

Mbkhitar Heratsi Yerevan State Medical University, Yerevan, Ar-
menia

The aim of the study was to validate the Armenian language
version of the COMQ-12 quality of life (QL) instrument among

teenagers with chronic otitis media (COM).
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A case-control study was conducted in 350 teenagers aged 16
to 18 years: the case group of patients with COM (120) and the
control group of practically healthy teenagers (230).

Study participants’ quality of life was assessed by specific
COMQ-12 (Chronic Otitis Media Questionnaire-12) and not
specific SF-36 (The Short Form-36) questionnaires. Hospital
Anxiety and Depression Scale (HADS) instrument has been
used to assess the effect of COM on the emotional field of the
patients. The expressiveness of cognitive function was assessed
by the Montreal Cognitive Assessment test (MoCA).

According to the research data among risk factors which had sta-
tistically significant influence on COM morbidity rate in teenagers
were: presence of disabled person in a family (OR=38,8), unfavor-
able psychological atmosphere in the family (OR=2,9), presence of
accompanying chronic disease in teenagers (OR=2,1) and presence
of chronic ENT diseases in parents (OR=2,1).

Use of the non-specific questionnaire showed that COM
mostly influences on psychological component of Mental
Healthdomain of QL, as well as Social Functioning. The aver-
age score of QL in the group with COM was 28,3, and in the
practically healthy group it was 3,4 (Mann-Whitney U=1725,0;
p <0,01). COM mostly influences on the following scales of the
COMQ-12 questionnaire: Q-3, Q-4, Q-6, Q-8, Q-9 Q-12.There
was a statistically significant correlation between the parameters
of COMQ-12 and SF 36 questionnaires for the following ques-
tions: Q-4, Q-6, Q-8, Q-9, Q-12.

Anxiety and depression symptoms were recorded in 52,2%
of teenagers in the group of cases and in 13,4% in the control
one (p<0.001). The correlation analysis has shown that among
the patients with COM there is an association between anxious-
depressive disorders and cognitive dysfunction.

COMQ-12 questionnaire used for the first time in Armenia
population among the teenagers with COM showed high reli-
ability, internal consistency and construct validity.

Keywords: COMQ-12, Chronic Otitis Media, SF 36, MoCA
test, Health-related quality of life, Hospital Anxiety and Depres-
sion Scale (HADS).

PE3IOME

MPUMEHEHHUE APMSTHOSI3BIYHOM BEPCHH COMQ-
12 JJIs1 OHEHKHN KAYECTBA KU3HHU ITIOJAPOCTKOB
C XPOHUYECKHUM CPEJJHUM OTUTOM

Mxkprusin C.A., Unuosin H.B., Mapausn MLA.,
Caxansin LI, lynamausu PA.

Epesanckuil 2ocyoapcmeenuviil MeOUYUHCKULL  VHUBEPCUMEm
um. M. I'epayu, Apmenus

Llenpio uccenoBaHus SBUJIACh BaIHMM3ALMsl apMSHOS3bIY-
HoM Bepcuu ornpocHnka COMQ-12, mpenHa3Hau€HHOTO s
OLICHKU Ka4eCTBa JKM3HHU IOJPOCTKOB C XPOHUUECKUM CPEAHUM
OTUTOM.

B uccnenoBanue «cinyuai-KOHTPOJIb» BKIOYeHBI 350 moj-
pOCTKOB B Bo3pacTe 16-18 snetr. OCHOBHYIO IpyIlly COCTaBU-
nu 120 manueHToB ¢ XpOHUYECKUM cpeaHuM oTuToM (XCO),
KOHTPOJIbHYIO Ipynny - 230 mpakTUYeCKH 30pPOBBIX MOI-
POCTKOB.

OLleHKa Ka4y€CTBa XMU3HU YYACTHHUKOB HUCCIICAOBaHUSA IIPOBO-
JIMJIaCh C MCIOJB30BAHUEM JIBYX OIPOCHHUKOB: CHELHAJIbHOIO
onpocHrka COMQ-12 (Chronic Otitis Media Questionnaire-12)
u obmiero onpocuuka SF-36 (The Short Form-36). C 1enbio
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oneHku BozaelcTBus XCO Ha IMOLMOHANIBHOE COCTOSHUE Ta-
LIUEHTOB NpHUMeHeHa «[ ocnuTanbHas MIKaia TPEBOTH U JeTIpec-
cum» (HADS). «Monpeaibckast korautuBHas mkana» (MoCA)
MCI10JIb30BaJIaCh JIs1 CKPUHUHI'A KOTHUTUBHBIX Hapymeﬂnﬁ.

CortacHO pe3ysibTaraM HCCIIEOBaHUs, cpeu (pakTopoB pH-
CKa CTaTUCTHYECKH 3HAYMMOE BIIMSHHE Ha 3a00JeBaeMOCTb
XCO y noapoCTKOB OKa3bIBAJIM: HaJMYUE YJIeHA CEMbH C WH-
BasiuaHOCThIO (OL=8,8), HeOnaronpusTHas CUXOJIOTHYECKas
armocdepa B cembe (O111=2,9), Hamune comyTCTBYIOIIEH Xpo-
HU4YeCKoi nmaronoruu y noxpoctka (OL=2,1) u xpoHn4eckux
JIOP 3aboneBanuii y ponuteneit (OLL=2,1).

CoracHo o0wmemy onpocHuky SF-36, XCO Bnuser, npeumy-
IIECTBEHHO, Ha [ICUXOJIOTHYECKUI KOMITOHEHT 310pOBbA 1OI-
POCTKOB M HX corpanbHoe pyHKunoHupoBaHue. CpeaHuii 6ant
KayecTBa JKU3HU B rpymnie noapoctkoB ¢ XCO cocrasuia 28,3,
B IpyIIe NPaKTHYECKH 3J0POBBIX CBEPCTHUKOB - 3,4 Oamia

(xputepuit Manna-Yuruu U=1725,0; p<0.01). XCO oka3biBaeT
HauOoJIbIlIee BIMSHHUE HA CIICAYIOLIUE MapaMeTphl ONPOCHUKA
COMQ-12: Q-3, Q-4, Q-6, Q-8, Q-9, Q-12. BrisBneHa craru-
CTUYECKH 3HauuMas KOPPEJSILMOHHAsI CBSI3b CPEOHEH CHIIbI
MeXy napameTpaMy OIpOCHMKa kadecTBa >ku3HM COMQ-12
u SF-36 o cnenyroumm Borpocam: Q-4, Q-6, Q-8, Q-9, Q-12.

CHUMITOMBI TPEBOXKHO-CTIPECCUBHBIX PACCTPONCTB B OCHOB-
HOH rpynie BbIsiBICHbI B 52,2% ciy4aeB, B KOHTPOJIbHOM Ipyn-
ne — B 13,4% (p<0,001). [TpoBeneHHbIN KOppENSILIMOHHBIN aHa-
JIU3 BBIABIJI HAJTMYKE CBSI3H MEXIY TPEBOXKHO-AEIPECCUBHBIMU
paccTpoiicTBaMH U KOTHUTHBHOM ITUCHYHKIKEH y MAlUeHTOB C
XCO.

ApwmsHos3eiyHas Bepeuss COMQ-12, BriepBble HCIONB30BaH-
Has Cpeau MOAPOCTKOB apMsHCKOW HaiuoHanpHOCTH ¢ XCO,
XapaKTepU3yeTcsl BHICOKOM HAJEeKHOCTHIO, BHYTPEHHEH cora-
COBAaHHOCTbHIO U KOHCTPYKTUBHOH BaJUIHOCTbIO.

A9boydy

COMQ-12-0 bmdby®gbmgsbo gg@lLools ysdmygbgds
Jomboggmo Iy mGoGom dnbs@egdols Logmabmol bs@olbol gxsbgdolbsmgols

1.330HH0s60, b. hohmosbo, 3.9sG05b0, 3.ls 3560560, G.0y9bsTsemosbo

909360l 3. ag9@o30L Lob. Lobgardfogm LadgwoiEobm ¢boggdlodgdo, bemdbgmo

3320930L Jobsbl FomBmopygbos COMQ-12-0L jomb-
3ol Lmdbydgbmgsbo gg@lool gognowszos JOmboge-
@0 95 MmG0Gom dnbodEgdol Logmabmol badolbols
Ygxslgdolsmgols.

“8gdombggge-gmbd@maol” 33ag35To ho@ogeo oym
16-18 (ol obsgol 350 dmbos@o. doMomswo xa9en0
Ygogobs 120 3530963 3>  JOmbogymo dgs mBodom,
Logmbd@mam  xaga0  go — 230 3GsjHoggmom
xobdOmgends dnmbo@eds.

Logmabarols ba@olbol dge3obgods Godwgdmos m@o
Jombgomol  253myggbgdom:  L3gEosey®o  gombgsGom
COMQ-12 (Chronic Otitis Media Questionnaire-2) s bmge-
©o gombgo®om SF-36 (The Short Form-36).

353096( 900l gdmEoy® dpamdsmgmdsby JOmbogygeao
Ygo mBoBol aogangbols Yggslgdobomgol  gsdmygbyg-
b0 oym “dgmogolbs s ©g3@glool dmb3o@ogyg®o
Lgogs”  (HADS), gmabodogdo ©s®mggggool  Lgdo-
bobgolomgols go - “Imbdgoemols gmgbodoyg®o bgsas”
(MoCA).

3320930L  ggagdol dobgogom, @obzol gsd@m@ms
Yo@ol LHsAobRoggtoe Lo@{dgbm gogmgbs sgoom-
b45bg Jnbsdegddo  JOmbogymo gs mGoGon IJmb-
©s: mxobol Fgg@ms dmdol Jgbeygogmo dgbs-deng-
danmdol 3Jmbg oMol s@lgdmdsls (OR=2,9), dmbodmdo
0ob6dbgngdo  JOmboggmo  3smmamyools  sOLgomdsls
(OR=2,1) s ygao-g9m-3bgodols JOmbogymo  ©os-
350930L 5@ Lgdmdsl ddmoamgddo (OR=2,1).

© GMN

bmpowo gombgomols (SF-36) dobgogom, JOmbosyamo
Vgo mAoBo 930053 gl dmJdgogdl dnbs@Egdol
NobdOmgmmdol  glojommaoyn®  30md3mbgbHbg o
doo Logosmy® g9bJ30mdsby. Logmabarol ba@ol-
bol Lodgogmm Jyms JOmbogygmo g mBodol djmby
Ibodgddo Ygowygbl 28,3-L, 3do]Bogge xobddmgan
0obs@memgddo 3o - 34 Jyeol (dsb-go@bol  3@o-
Badogdo U=1725,0; p<0.01). JOmbogyemo dgs mBo@o
gggeooby 996 aogegbsl obpgbl COMQ-12 jombge-
@oll Y999y 30ModgBdgdbg: Q-3, Q-4, Q-6, Q-8, Q-9
Q-12. asdmgamobes LHsGolBogg®oe Lad{dybem bo-
Ygo@em bodolbol gmdgamsEoyg®o gogdo®o COMQ-12
©o SF-36 jombgomgool 3oM0dg@®mgdl dmedol dgd-
©98 99300bggdmsb ©sgo3d0@gdom: Q-4, Q-6, Q-8,
Q-9, Q-12.

Ygmngom-g3mgbogmo ©sM®ggggool  Lodd@ma-
900 doMomo xa9nTdo podmgmobos dgdmbggge-
ms 52,2%-Fo, Logmb@@dmam wxavado go - 13,4%-9o
(p<0,001). 3@ garszog®ds sbogrobds godmsgemobs gog-
‘JoGo Gmmgom-©0g3dgbogeo oMmmggggols s 3mabo-
B0 obigybliosl Jm@ols JOmbogymo dgs m@o@ol
dJmbg 353096393 0.

COMQ-12-0L  gombgosdols Lmdbydgbmgsbo gg®-
Los, dodggmoe godmygbgdygmo  JOmboggmo  dgo
m@dodoo Lmdgbo ghmgbgool dmbs@megddo, babosm-
©g0s dowomo Loodgomdon s gmblAMmydcogeo
3O0EME0m.
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KJIMHUYECKAS TUATHOCTUKA HAPYIIEHUA ®OPMHAPOBAHMSA 1 OCOBEHHOCTH
PA3BUTHS TASOBEJIPEHHBIX CYCTABOB V JIETEM ITEPBOTI'O I'OJA JKU3HA

3unyenko B.B., Kadaumii M.C., I'epuen U.I.

TV «Uncmumym mpasmamonozuu u opmoneouu HAMH Yipaunwly,
omoenenue 3abonesanuli cycmagos y demeli u noopocmkos, Kues, Yxpauna

Jucnnaszust Ta300€APEHHOIO CycTaBa, INOABBIBUX U BPOXK-
JICHHBIH BBIBUX Oefpa sIBJIIOTCS Hanbosee pacipocTpaHeHHO
nedopMalieil OropHO-IBUraTe/IbHOTO ammapara y Jaeteil. Ak-
TyaJbHOCTh M COIMaJbHAS 3HAYUMOCTH MPOOJIEMBbI 00YCIOB-
JIeHa BBICOKOIl 4acTOTOI MaTOJIOTHU U TPYAHOCTSMH KIMHHUYE-
CKOM rarHocTHKH U siedeHus. [lo mannbmv International Hip
Dysplasia Institute (USA) y 1 u3 10 HOBOPOXKICHHBIX JUATHO-
CTHpYyeTCs HEeCTaOWIBHOCTh Ta300€APEHHOro cycTasa, y 1 w3
100 — aucrmnasus Ta300epeHHBIX CycTaBoB, y 1 u3 500 — Bpoik-
JICHHBIN BBIBUX Oeipa [5,6,8].

Cy1ecTByeT JIBe OCHOBHBIE CHCTEMBI OpraHH3aluu o0ciie-
noBaHus Ta300epeHHBIX cycTaBoB (TC) y HOBOPOXKAECHHBIX Ha
npenmer auciuiazun TC, OABBIBEXA U BbIBUXA Oepa, TO eCTbh
HapyIeHu# GpopmupoBanus TazobeapeHHbIx cycraBoB (HOTC)
— DTO TOTAJBHBII YIBTPA3BYKOBOW CKPUHHMHI U BBIOOPOUHOE
YIBTPa3BYKOBOE oOcienoBaHue rpymn pucka passuriss HOTC,
BBIICJICHHBIX 110 KJIMHUYECKUM rpu3Hakam [7,8]. B Ykpaune
JIEUCTBYET CHCTEMa BHIOOPOYHOro 00CIIeIOBaHUS JIeTel TpyIIn
pucka. HecMOTpst Ha JOCTHIHYTBIE yCHEXH B JAUArHOCTUKE M
seuenun HOTC, no nacTosiiero BpeMeHu B Hallel CTpaHe, Ha-
OJIFO/IaeTCsl 3HAYUTEIBHBIN MPOLEHT MPOIYIIIEHHON I1aTOJIOTHH
U HEYIOBIECTBOPUTEIBHBIX PE3YJbTaTOB JiedeHHs. [IpnunHoi
4ero, 1o BCEH BEPOSITHOCTH, SIBIISIETCSI HETIOJHOLIGHHOCTh HC-
CJICJIOBAHUI 110 M3YyYECHUIO OCOOCHHOCTEH JMHAMUKH Pa3BUTHS
Ta300€pEeHHOr0 CycTaBa y JeTeil IepBoro roja KHU3HH U OT-
CYTCTBHE YETKOIO JITOPUTMa PaHHEH ANarHOCTUKH H JICYCHHS
H®TC. HenocrarouHo u3ydeHa TakyKe BO3pacTHAs JUHAMUKA
Pa3BUTHS BEPTIIY)KHOM BIIaJMHBI JIOKAJIHLHOW MOMYJSIIUKN YKpa-
WHbI, BiusiHUe (akTopoB BHemrHel cpexsl U pucka HOTC na
yacToty naronoruu u popmuposanne TC y nereit neporo roga
xu3HU [1,2,3,4]. Bpliie nepeduciieHHble MONOKEHUS AUKTYIOT
HEOoOXOMMOCTh W3y4eHHMs JaHHOH rpobiemsl. Llens nccneno-
BaHUS — ONPEACIUTE 0COOEHHOCTH (POPMHUPOBAHUS Ta300€1peH-
HBIX CYCTaBOB U (p(HhEeKTUBHOCTh IPUMEHEHHSI CHCTEMBI BBIOO-
POYHOTO CKPHHUHTIA Y JIETeH IPyIIbl PUCKA. Pa3BUTHSL.

Marepunana u Meroasl. [list oreHKH d(QPEKTHBHOCTH CUCTEMBI
OpraHu3aly 00CIIeI0BaHMS Ta300€IPEHHBIX CYCTaBOB II0 IPYII-
nam pucka pazsutust HOTC, BbIesieHHbIX 10 KIMHUYECKUM TPH-
3HaKaM ¥ (pakTopam prcka, mpoBezeHo oocnenoBanue 1539 nereid,
KOTOpBIE pa3JiesieHbl Ha JiBe TPyIbL. | rpyrma - netu ¢ gpaxropamu
pucka n/mu kmHrndeckumu npusnakamu (KIT) HOTC. 11 rpynma
- 6e3 (akTopoB pucka u KMHuueckux npusnako HOTC (puc. 1).
Jlnst m3ydenus ocodennocreid passurusi TC npoBezeH aHaim3 co-
HOrpaMIeCKHX TMoKa3areeit (Bo3pact 00CIeIOBAHHBIX OT 5 THEH
10 10 mecsitieB) y 1539 nereit (594 manbunkoB u 945 neBoyek).

C 1enbpl0 HCCIENOoBaHUS OCOOCHHOCTEH pa3BUTHs Ta300e-
JIPEHHBIX CYCTaBOB HOBOPOJK/ICHHBIX IIPOBEICHO 00CIeI0BaHNE
812 nereit - ot 1 no 10 auelt nocne poxxaenus. Bce HOBOpOx-
JICHHBIE JISTH pa3/eleHbl Ha YeThIpe IPYIIIbI, COMIACHO CE30H-
HOCTH POXKICHHSI: pOoXkIeHHBIC ieToM (n=116), ocenpro (n=208),
3umoit (n=282) u BecHoit (n=206). [leTsiM IpOBOAUIOCH YIbTpa-
3BYKOBOE HcclieioBanne tazodenpeHssix cycrasos (Y31 TBC)
no R. Graf u onpeneneHne KIMHUYECKHX IPHU3HAKOB U (hak-
TopoB pucka pazsutus HOTC. [lnsg konuyecTBEHHON OLICHKH
(hopmMupoBaHUs Ta300eJPEHHOTO CycTaBa ONPECISIIN YIIIbI O U
B, xapakTepH3yIomue KOCTHYIO M XPSIIEBYIO KPBIITY.

114

KO-EOQ

1000

862

800

600

400

200

MATEHHEH
B [Ipucytereyior P, KII

B OYEHN BCETO
= Oreyrereyior P, KIT

Puc. 1. Pacnpedenenue 06cne008anHbIX NO NOLY U HATUYUIO
¢paxmopos pucka pazeumusi HOTC

Cratuctuueckyto o0paboTKy HMPOBOAMIM C PacyeToM JIo-
CTOBEPHOCTH pa3IMuMil. YPOBEHb CTATUCTUYECKOM 3HAYM-
MocTH (ukcupoBanu npu p<0,05. CrarucTuvecKue pacueTsbl
BBINOJIHSUIN C HCIIOJIb30BaHNeM npuiiokenus Microsoft Excel
U [aKkeTa CTaTHCTHYECKOTro aHaIM3a JaHHbIX Statistica 5.1 for
Windows (Stat. Inc., USA).

Pesyabrarel u obcyxnenue. Ilo crenenu HOTC cpenu
HOBOPOJKIACHHBIX J1eBo4YeK abcomoTHO 3n0poBsie TC (T la,
Ib) ycranosaenst y 61,61%, 3anepsxka passurtus (tun Ila + u
II a-) —y 29,46%, nucnnasus TC npencrasiena tunamu llc
(2,68%) u D (1,79%) u nuarnoctupoBana y 4,46% neBouek;
noasbiBux (tun Illa, I1Ib) nuarnoctuposan y 3,57%, BbIBUX
(tun IV) —y 0,89% obcnenoBanubix. Cpenu 00CIeI0BaHHBIX
JICBOYEK B JICYCHUU OTBOJSIIMMHU yCTPOHCTBAMHU HYKAAJIOCh
TosbKO 8,93%, nmpudem 29,5% ciydaes TpeOoBaIM JanbHCH-
mero HaOIOAeHHs, TPOPUIAKTHKY U, B Cllydae HEraTUBHOU
JUHAMUKHU, HA3HAYEHUS! COOTBETCTBYIOIIETO JICUCHHS.

B rpynmne HoBOopoXkAeHHBIX MalbuukoB 10 creneHu HOTC
abconroTHO 310poBbiMu (THI [a, Ib) okazanuce 76,98% Manb-
4YHKOB, 3anepikka pazsutust TC (tun Ila+ u [la-) HaOmonanace
y 22,22%, nucnnasust TC —y 0,79% manpuukoB. [logBeiBUX 1
BBIBUX HE BBISBICHBI. B rpyrirne HOBOPOKICHHBIX MaJIbUUKOB
B JICUCHUH OTBOMSIIMMH YCTPOHCTBAMHU HYXIAIHCh TOJIBKO
0,79% ™manpurkoB, a B 22,22% cinydaeB HEOOXOAMMO OBLIO
HaOoneHne, NpodHIaKTUKA U JICUCHUE B Clydyae HEraTHB-
HoM nuHamuku passutus TC.

Yacrora HOTC y HOBOPOXKICHHBIX COCTABUJIA MPUOTH3U-
tenbHo 30,28%, cpenu HUX 3ajepiKKa pa3BuTus - y 25,63%,
JIUCIUTa3usl Ta300€APEHHBIX CYCTaBOB — Y 2,52%, MONBBIBUX
— vy 1,68% u BoiBUX Oenpa —y 0,42%. HOTC y neBouek co-
craBuio 38,4%, y MmanbuukoB - 23,02%, cooTHomenue 1,7:1.

OreHKa NOTEHIHMAIA PA3BUTHS BEPTIYXKHOM BIIaMHBI IPO-
BeJICHA C y4eTOM Ioka3zarened yria anbda conorpamm. s
rpynisl, B KOTOpOoi 1o JaHHBIM Y31 He BBIABICHO HATONO-
ruu TC, mocTpoeHa HOPMAaTUBHAS KPUBasi PA3BUTHUS CPEIHUX
3Ha4YeHUH yria anbda U CpeJHEKBAJAPATUYHBIX OTKIOHEHUM
3nopoBeix TC nereil mepBOro roja »U3HU JOKAJIbHOU IO-
OyJISOUU B YKpauHe Uil KaXJO0H M3 BO3PACTHBIX TPYIIL.
BrisiBnieHo, uTO (opmMa KpUBO#l CpeaHUX apuPMETHUCCKUX
3HaueHuil yros o TC mo3BoiseT chesiaTb BBIBOJBI O IO-
TEHIMAaJe Pa3BUTUS U OCCHU(DHUKALNU BEPTIY)KHOW BIIAIHHEI
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(puc. 2). Pesynbrarsl noka3siBaroT, 4to 310poBelii TC B nep-
BbIe 2-3 Mecsua KU3HU 00J1afaeT 3HAYUTENbHBIM ITOTCHI[HA-
JIOM Pa3BUTHUSA, KOTOPBIM MPUCYTCTBYET 10 6 MecCsLEB, 3aTeM
YMEHBIIIAETCs, OCTABASACh NMPAKTHYSCKU CTAOMIBHBIM 10 10
MeCALEB, B HEKOTOPBIX CIydyasX C OYEHb HE3HAYUTEJIbHBIM
IPUPOCTOM.

Yron aneda, rpag.
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Puc. 2. Hopmamuenas kpueas 603pacmmuulX uzmeHeHuil
CPeOHUX 3Hauenull yena aibha 300p08ulx mazode0peHHbIX Cy-
cmasos demetl NePeo2o 200a HCUZHU TOKANbHOU YKPAUHCKOU
nonynsiyuu (M - cpedonee apugpmemuyecroe 3nauenue y2ios a.
TC, + 0 — nuoc 00HO cmandapmuoe OmKLoHeHue, - 6 — MUHYC
00HO cmanoapmuoe OmKiIoOHeHue, -26 — MUHYC 08a CpeoHe-
K6AOpamu4HblX OMKIOHEHUS)

Taxum 00pa3oM, OLICHUBAs CPEIHHME 3HAYCHUS yIia ajbda
C UCTIOJIb30BAaHHEM CPEIHEKBAAPATHYCCKOTO OTKIIOHCHHUS BBI-
sBiieHo, 4To TC MMeeT 3HAYUTEIbHbIN MOTCHIIMAT Pa3BUTHS
B nepBbie 2-3 Mecsua xu3Hu pedenka. COOTBETCTBEHHO, %3
HOTEHIMAa CKOPOCTH TOAMYHOTO PAa3BUTHSI BEPTIYKHOM
BIIQ/IMHBI IPUXO/ANTCS Ha MIEPBbIe TPU Mecsa xu3uu. Haubo-
JIEC UHTCHCUBHOEC Pa3BUTUEC BepTJ'ly)KHOﬁ BIIaJIUHBI B IICPBBLIC
TpHu MECALA )KU3HU O6'bﬂCHﬂeT HCOGXO)II/IMOCTI) MaKCHUMaJIbHO
pannero Hauana jedeHus HOTC. CornmacHo HaOTIOICHUAM,
nuHamuka jedeHuss HOTC npoxoaut TakuM xe oopazom. OT
POXACHUA 10 3 MECALCB IMOJIOKUTCIIbBHBIC TCEMIIbI JICUHCHUS
BECbMa OLI_IyTI/IMl)l, 3aT€M HOpMajiu3auus BepTJ’ly)KHOﬁ BIIa-
JIMHBI PE3KO 3amemisiercs. MTak, HauaB JCUCHUE NUCILIA3UU
Ta300epeHHOro cycraBa B 3-5 MECSYHOM IIepHOje, BEpO-
ATHOCTH IOJIYYC€HHA HOPMbI 10 Havdajia XO}ILGI:I JA0CTAaTOYHO
HHU3Kad, l'[OCKO.]'Ibe MOTEHIHAJI Pa3BUTHA U HOpMaJIW3allUun
HEAOCTATOYCH. CTaHOBI/ITCﬂ OYEBUJIHBIM YTO, MECPBUYHOEC
obOcieoBanne peOcHKA paHbIIe 3 MECSANEB MO3BOJUT BBI-
sBUTh HapyuieHus ¢popmupoBanust TC Ha paHHel cTaguu u
NPOTHBOJICIICTBOBATh BBISIBICHHBIM HAapYLICHUsIM Ooiiee d(-
(eKTHBHO, UCHONIB3YsI OPTONEINYECKHEe U cpeacTBa (pusnye-
CKOI1 Tepanuu.

Cpenrt OCHOBHBIX 3a/1au ITPOBOAMMOIO HCCIICAOBAHUS 3HAa-
YUMBIM SIBISUIOCH M3y4deHHe (DOPMHUPOBAHUS Ta300€APEHHOIO
CcycTaBa B 3aBUCHMOCTH OT CE30HHOCTH POXICHUS peOCHKA.
IIpoBeneHa oleHKa COCTOSIHUS Ta300€APEHHBIX CYCTaBOB HOBO-
POXIEHHBIX AeTel (n=812), poXkI€HHbIX B pa3HbIe CE30HbI I0OJa.
Pe3ynbrarhl MCCIEIOBAHUI MOKA3aIM, YTO CPEIHHE 3HAYCHUS
yria anb(a HUKe y MIIAJICHIEB, KOTOPbIE POIUINCH B 3UMHHUE
U OCEHHHME MECSLIbI, U BHICOKHE — Yy JIETeH, POXKICHHBIX BECHOU
u setoM (p <0,05). Takum 00pa3oM, BBISBICHO JOBOJILHO HHTE-
pecHbIit (akT: posib CE30HHOCTH B Pa3BUTUH Ta300CAPCHHOTO
cycrasa (puc. 3).
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0CEHB oceHs 3MMa 3MMa BECHA BECHa neTo JIETO

“ npaeetit TC #neesi TC

Puc. 3. Junamuxa nokazameneil cpeOHUX 3HAYEHUll Yend allb-
ha mazobedpennoco cycmasa HOBOPOIUCOCHHBIX 8 3ABUCUMOCINU
Om ce30Ha podicOeHUs!

[Mony4yenHble pe3yabTaThl MOTYT OBITH OOYCIIOBIICHBI (haKkTO-
paMu, CBSI3aHHBIMH C COCTOSIHHEM 3[10pPOBbsi OpraHU3Ma Mate-
pu B mepuoa Hadana GopMHpPOBaHHS Ta300CAPESHHOTO CycTaBa
SMOpHOHA, HANpUMep, TOCTYITHOCTHIO BUTAMHHOB, MHUKpPO3JIe-
MEHTOB, KOTOpBIE BIHSIOT Ha (JOPMUPOBAHUE COCAMHHUTEIHLHON
Tkanu. Hauano ¢opmupoBanus Ta3o00eqpeHHOrO cycraBa y je-
Tei, POKACHHBIX JIETOM, IIPUXOAUTCSI Ha OCEHb - EPHOJ, KOraa
OpraHu3M MaTepH I0CTaTOYHO HACHIILICH BUTAMHUHAMU U MUKPO-
2JIeMEHTaMHU. 3HAYMMbBIM (PaKTOPOM SIBIISICTCS TAKXKE COJTHEUHAST
MHCOJISIIMS, KOTOpasi o0ecIiednBaeT J0CTaTOYHbIN YPOBEHb BH-
tamuHa J[3; 3TOMy MOT'YT ClIOCOOCTBOBaTh Takue (HaKTOpPbI, KaK
CE30HHBIC TOPMOHAJIbHBIC U3MEHEHHSI.

TakuM 00pa3oM, HaMH BBISIBIICH €Il OAWH (aKTOp, BIHSIO-
wmii Ha GopmupoBanue TC - GakTop CE30HHBIX BIHSHHUI, KO-
TOPBIA Ha HAll B3I, MOXKET UIPaTh CYIIECCTBEHHYIO POJb B
9TUOJIOTHH U TaroreHese aucruiazud TC M BpOXKIEHHOTO BbI-
Buxa Oeapa. Takum 00pa3oM, COCTOSIHUE, H3BECTHOE, KaK BPOXK-
JICHHBIN TOABBIBUX M BBIBUX Oenpa, wiu aucruiasus TC, sBis-
€TCsl CICICTBHEM CIIOXKHOTO psia (aKkTOpPOB U 0OCTOSTEIHCTB.
[ToHrMaHue THX IPOLECCOB U UX B3aUMOCBS3U YPE3BBIUAIHO
Ba)KHO JIJIs1 JUarHoCTUKU u jgedeHus HOTC.

OrmnpezieneHa B3auM03aBUCHMOCTb MKy (hakTopaMu prcka,
xinHuueckumu npuszHakamu (KIT) HOTC u crenensio pa3Bu-
tust TC HOBOpOXKIACHHBIX O Kiaccudukarmu R. Graf (puc. 4).
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Puc. 4. Ilpucymcmeue @P u kaunuyecxux npusnaxos HOTC
6 3asucumocmu om cmenenu pazeumust TC HO80pOICOEHHBIX NO
knaccugpurayuu R. Graf

Pesynbrarsl HCCIeI0BaHMS IOKA3aIM, YTO MPUCYTCTBHE (ak-

TOPOB PUCKA M KIMHUYECKHX TPU3HAKOB JUISI HOPMAJIBHBIX U
qucriactudeckux TC He urpaer CyLecTBEHHOM poniu, U, Ha-
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Tabnuya. D¢hexmuenocms KAUHUYECKOT OYeHKU COCIMOAHUSA MA300€0PEHHbIX CYCMAB08

CraTucTHYEeCKHI MoKa3aTeab

Kiaunnn4deckasi oneHka

KIT oP KII+®P
UYyBcTBHTETBHOCTD (%) 37 63 73
Cnenudunanocts (%) 91 76 70
Tounocts (%) 77 73 71
ITporuo3upyemMocTh MoJ0KUTENBHOTO pe3yibTrara (%) 58 48 45
[Iporao3upyeMocTs OTpHIATEIFHOTO pe3ynbTata (%) 81 86 89

MIPOTHB, JJIsI JEIEHTPUPOBAHHBIX THIOB (TIOJBBIBHX, BBIBHXA
Oenpa) npucyrcrBue (pakropos pucka u KII nmeer BbIpaxeH-
Hoe amarHoctudyeckoe 3Hadenue. Tak, npu tune TC IIb u Ilc
no R. Graf, t.e. mucruiasun TC, daxropsr pucka u KIT HOTC
OTCYTCTBOBAJY, B cpefHeM, y 51% nereit. OgHako npu BpOX-
JICHHOM ITOIBEIBHXE Oe/ipa (hakTOpBl pUCKA N KIMHUIECKHUE ITPH-
3Haku HOTC orcyrcrBoBanmu Tonsko y 19% nereii nmepBoro roga
XKH3HH, T.€. yueT (JaKTOPOB PHCKA M KIMHHYECKUX HPOSBICHUH
BaKEH TOJIBKO JUIS JICIIEHTPUPOBAHHBIX TUITOB (IIO/IBBIBUX, BBI-
BuX Oenpa), a MpU HAIWYUM IWUCILIA3MU OHM HE MMEIOT HHKa-
KOM KIMHHYecKoil 3HaumMmocTu. TakuM o0Opa3zoM, aHAIU3HPYS
koppemso Mexay Hammaunem KIT HOTC, dakropamu pucka
1 4acTOTOH BBISBICHHSI HAPYIICHUH Pa3BUTHS Ta300epPEHHOTO
CycTaBa yCTaHOBIICHO, YTO Koppelsiius He JocroBepHa r=0,34
(p<0,05).

Ilo pesynpraraMm HpoOBEAEHHBIX UCCIEJOBAaHUU, B CPEIHEM,
10 37% cayaaes HOTC 6sum G6eccnmntoMubIMH. B pacuere
Ha TMOMYJSIIUIO, MCHONB3Ysl 00CIEeOBaHHUS TOIBKO TPYII PH-
cka, Hequarnoctupoanusie HOTC ormeuatorcs y 12% nereit
(kaxIpIil BOCEMOIT peOeHOK). DTa MaToJorusl B JalbHEeHIIeM
IIPUBOJAUT K MHBAJIUJHOCTU U JIOPOTOCTOSALIMM ONEPaTUBHBIM
BMEILIATEJIbCTBAM, TaKUM KaK KOPPEKTHUPYIOLIME OCTCOTOMHUH
u sHponporesupoBanue. [lpu tume D (mepsast craans jeneH-
Tpanuu) Ta300eapeHHoro cycTtasa Gpakropsl pricka u KIT HOTC
npucytcTBoBau y 68% nerei, npu tumne 11 (moxseBux Oeapa)
- 81%, a ipu IV tune (BoBux) - 100% neteit uMenn GakTops
pucka u KIT HOTC, uto qukTyeT He0OXOIMMOCTh OIIpe/IeNICHUs
KOppeJILIUY OTAENBHO B IpyIIe ¢ feneHTpupoBanHbiMu TC no
R. Graf. [Tony4yeHnast JocTOBEepHast KOPPENSIHS MEXIy HAJIHU-
gueM (paktopoB pucka u KI1 HOTC u crenensto pa3sutus TC
IIPUCYTCTBOBAJIA TOJIKO B Cllyyae JELEHTPUPOBAHHBIX CyCTa-
BoB (D, III, IV) r=0,95 (p<0,05).

Wrak, Beigenenue GpakTopoB pHcKa M KIMHUYECKUX MpPU3HA-
koB HOTC, HeoOXoauMo Juist BEISIBIICHUS] TAKUX TPYObIX Hapy-
IIEHHH, KaK MOJBBIBUX M BBIBHX Oexpa. OIHAKO, ISl MOIHOTO
BBISIBJICHUS HAPYILICHUH (OPMHUPOBAHHS Ta300€IPEHHBIX CyCTa-
BOB, KOTOPBIC B JaJIbHENIIIEM BbI3bIBAIOT AUCIIACTUYECKUI KOK-
capTpo3, HEOOXOIUM OOMINIA, WM TOTAIBHBIH YIBTPa3BYKOBOH
CKPUHUHT BCEX HOBOPOXK/CHHBIX.

IIpoBenen cratucTnyeckuii aHau3 dPPEKTHBHOCTH KIMHHU-
yeckoil auarHoctukn HOTC u onpenenena craructuueckas
1e7Ieco00pa3HOCTb BBIIeNeHUs Tpynn pucka passutus HOTC.
Jlnst oneHKH A(p(HEKTUBHOCTH KIMHHYECKHUX JANArHOCTUYECKHX
HCCIICIOBAaHUN BBIYMCIICHBI TAKUE MapaMeTpbl, KaK 4YyBCTBU-
TEJIHOCTB, CIEIM(HYHOCTB, O0IIas LEHHOCTh MeTona (Tod-
HOCTB), IPOrHO3UPYEMOCTh MOJIOKUTEIBHBIX M OTPHIATEIBHBIX
pe3ynbratoB. C LeNblo BBIYUCICHHS 3THX IapaMEeTPOB y KaxJ0-
ro GOJIEHOTO MOJICYMTHIBAIN MPOLEHT JISHCTBUTEIHEHO TTOJIOXKH-
TEJbHBIX, JCHCTBUTEIILHO HETATUBHBIX, JIOXKHOMIOIOKUTEIbHBIX
1 JIO)KHOOTPHULATENbHBIX pe3ynbsTatoB. Ilpu oueHke pesynbra-
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TOB HCCJIEJOBaHUs COIOCTABICHBI JaHHBIC IO TPEM TIpyIliam
npeBapuTenbHON KiHUYeckol nuarHoctuku: KII, daxropsr
pucka (®P) u oovequuennas KII + OP.

B rpynmy KIT otHecnu: monoxkutenbHbiid cumntom Ortolani
(cumnitoM Mapkea- Opronanm) - TeCT Ha BIIpaBlieHHe Oenpa,
cumnrom Barlow (Baprnoy) - Tect Ha BeIBUX Oenpa, orpaHu-
YeHHe OTBE/ICHMS B Ta300€IpPEHHBIX CycTaBax (KOHTPAKTypa
TIPUBOJISIIIMX MBIIII), aCHMMETpPUS CKIaZoK Ha Oeapax ! sro-
JUYHBIX CKJIAJIOK, YKOPOUECHUE HIKHEH KOHEUHOCTH (KOTOpoe
OIIpeIeIISIeTCsl BU3YalIbHO), KOCOJIANOCTh, KPUBOIIES, BaJIbIyC-
Hast ieopmarus cron. B rpynmne ®P: npucyrcTByeT ceMeHbIH
anamHe3 HOTC, tazoBoe npeiexxanue, IepBOpoKICHUE, KEH-
CKHH TI0JI, HAJIMYME BPOXKICHHBIX aHoManuil. B rpymmy KIT +
OP otHecnu coyeTaHue NEpBbIX ABYX IPYIIL

[IpuHaB 3a 3TaNOH JaHHBIE YIBTPA3BYKOBOIO HCCIIEOBAHUS
TC no R. Graf wmm pentrenorpaguro TC, HaMH OIEHEHBI pe-
3yJIBTaThl MPEABIAYIIeH KIMHUYEeCKO IuarHoCTHKH. [lpm mx
IIOJIHOM COBNaJeHUH ¢ Y3 nnu peHTreHJaHHBIMU Pe3YIIbTaThl
OLIEHUBAJIM KaK JCHCTBUTEIBHO MO3UTUBHBIE (IIATOJIOTUYECKUE
HU3MEHEeHUs] OOHapy)XeHbl OOOMMH METOHAMHM), WJIHM JIeHCTBHU-
TenbHO HeraTuBHBIE (He oOHapyxeHsl HOTC npu Y3U u penr-
reHorpauy U He 0OHAPYKEHBI IPH MTPOBEICHUH KIIMHUYECKHUX
METOJIOB).

B ciydasx pacxoxkIeHHs AaHHBIX COHOTpaQHH WM PEHTre-
Horpaduu TC ¢ KIMHUYECKUMHU METOAMH pe3yJIbTaThl paciie-
HUBAJINCH KaK JIOKHOIOJIOKUTENbHBIE (MIPU Pa3IMYHbIX BHAAX
KIMHUYeckoro obcnenopanus nono3perne HOTC, koTopsie BO
BpeMsi COHOTpa(uu WM peHTreHorpaguu He 0OHAPYIKEHBI) WITH
JIOKHOOTPHIATENbHBIE (MIPU Pa3INYHBIX BHAAX KIMHHYECKOTO
obcnenoanusi He oOHapyxeHsl HOTC, oqHako OHU ecTh MO
pesynberatam Y3U winn pertrenorpadum). DPekTHBHOCTD TIPH
Pa3IMYHBIX BUJAAX KIMHAYECKOTO OOCIIeNOBaHUS OIIEHEHa IT0
rpynnaM 1o KaxJaoMy MapaMeTpy, pe3ylbTaTsl MPeAcTaBICHb
B TaOMNHIIE.

W3 Tabauiel BUIHO, YTO OTAEILHO TaKoM mokasareb kak KIIT
JIEMOHCTPUPYET OUCHb HU3KYIO UyBCTBHTEIBHOCTh (Ha YPOBHE
37%) orHOocuTenpHO nuarHoza HOTC. Do cBsi3aHO ¢ Hecnelm-
¢runOCTRIO KiMHHYecKkuX mnpu3HakoB HOTC, kak n3BecTHO
U3 NpebIAyIUX HaluX ucciaenosanuit [1]. Jlake eciu Bee xe
obHapyxeHo HOTC kiuHUYECKH, TO TOCTOBEPHOCTh 3TOW Ha-
XOJIKU HE OY€Hb BBICOKAs, TAK KaK IPOTHO3UPYEMOCTh IOJIOXKHU-
TEJIBHOTO pe3yibTaTa cocTasiseT 58%, a MpOrHO3UPYEeMOCTb
OTPULIATEJIBHOTO pe3ysibTaTa JOCTaTOYHO BbIcOKas - 81%. Oxn-
Hako, KI1 oGHapy»XHBarOT 10BOJIEHO BBICOKYIO CHEIU(DUIHOCTD
(91%) u TounOCTH (77%).

[lo oTHOWIEHMIO K OTHEIBHO ONPEJEICHHBIM I0KA3aTEsIM
@®P craructuyeckue MOACYETH IOKA3bIBAIOT CPEIHIO YyB-
CTBUTEJIHOCTb, T.€. Ha YpoBHE 63%, OTHOCHUTEIIbHO AMArHo3a
HOTC. Onnako ecnu 1o (akTopam pHCKa CyIIECTBYIOT MO0~
3penusi Ha HOTC, To 1OCTOBEPHOCTHh 3TOM HAXOIKH BECbMa
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HM3Kasl, TaK KaK MPOTHO3UPYEMOCTh MOJIOKUTEIBHOTO PEe3yiib-
TaTa cocTtasisieT 48%, a OTpULIATEIBHOTO Pe3ynbTara J0CTaTou-
HO BbICOKas - 86%. He ciuikoM BBICOKUMH OKa3aluCh U MOKa-
3arenu cnenupuaHoct (76%) u Tounoctu (73%).

Kak BumHO U3 Tabnuie! 1, couetanue rpymnn GakTopoB pucka
u KHHHHHGCKOﬁ JUArHoCTUKU PE3KO YBEJINYNBACT YYBCTBUTCIIb-
HOCTh MeTona. OJHAKO JAOCTOBEPHOCTh 3TOM HAXOAKH Oyaer
HHM3KOHM, MOCKOJIBKY HPOrHO3UPYEMOCTh ITOJIOKHTEIBHOTO pe-
3yiabTara cocTasisieT 45%.

0000111ast TaHHBIC CTATUCTHYCCKOW dPHEKTUBHOCTH KIMHU-
yeckoi quarnoctukun HOTC, crnepyer oTMETHTD, YTO 3TOT Me-
TOA HEC MMECT ﬂOCTaTO'—[HOﬁ TOYHOCTU U quCTBI/ITeJ'IbHOCTPl K
H®TC, onnako obnagaer 0CTaTOMHON HH()OPMATUBHOCTHIO Y
neteit ¢ nogo3penuem Ha Tsokenable HOTC (moaBbIBUX M BBIBUX
Oezpa), ¥ KaKk METOA [UIsi 0TOOpa IPYIIT pHCKa ¢ 00s3aTeNIbHOM
nocnenyrouei Bepudukanueir ¢ momompo Y3U wimu pentre-
Horpadun. OnHaKo, HECMOTPSI Ha IOTEPI0 BHE IPYIIIBI PUCKA
HOTC 12% nereit (kaxaplii BOCbMO# peOCHOK C HE IHArHO-
ctupoBaHHbIMU HOTC) u nepcrekTiBoil pa3BUTHA y HUX JHC-
IUIACTHYECKOTO KOKCApTPO3a € MOCIEAYIONMMH OlIepaTHBHBIMU
BMEILIATENILCTBAMH, LIEJIECO00PAa3HOCTh CHUCTEMbBI TOTAJIBHOTO
(monHOro) yNbTPa3BykoBOro ckpuHuHra TC y HOBOPOXKIEHHBIX
OYEBHU/IHA.

BoiBoabI.
1. MeTtoa KJIMHWUYECKON MHATHOCTHKH HapyIICHU# (Gopmupo-
BaHUs Ta300ePEHHBIX CYCTaBOB HE 00JajaeT HEOOXOAMMOM
TOYHOCTBIO H ‘lyBCTBI/ITeHbHOCTblO U1 ONPEACIICHUS BCEX
¢dopm HapyuieHuit GpopmupoBaHHsT Ta300eIPEHHBIX CYCTaBOB.
KinuHuueckyro IMarHoCTHKy HapyIIeHUH ()OPMUPOBAHUS TA30-
OCAPCHHBIX CYCTaBOB MOYKHO PEKOMEHIOBATh TOJILKO y JICTEH C
HOJI03pEHKEM Ha TshKeble (opMbl (TOABBIBUX U BBIBHX Oeapa) ¢
00s13aTeIbHOM noceayolel Bepudukanueii ¢ momoiso Y3U.
2. IlockonbKy % HOTEHHIHMAla CKOPOCTH pPa3BUTHUs areraly-
JISIPHOM BIAJMHBI Ta300eJPEHHOr0 CycTaBa y JeTeil 70 roxa
IMPUXOAUTCA Ha MNEPBBIC TPpU MECALA XU3HHU, COOTBETCTBEHHO
OT POXKACHUS 10 3 MECALEB IMOJIOKUTEIbHBIC TEMIIbI JICUCHHS
HapyueHuii GOopMUpPOBaHUS Ta300€APEHHBIX CyCTaBOB OUYCHb
OILYTUMBI, 3aTeM HOPMAJIM3alMsl BEPTIIYKHOH BIAAUHBI PE3KO
3amesiercst. OTCIO[a BBITEKAeT 3HAYMMOCTh MEPBUYHOIO OC-
MOTpa HOBOPOXKACHHOTO OPTOMNEAOM 10 | Mecsla, Tak Kak 3To
HO3BOJIUT BBISIBUTD HAPYILIEHUs pOPMUPOBAHHUS Ta300eIPEHHBIX
CYCTaBOB Ha paHHeil cTaanu 6osee 3pHEeKTHBHO U IPOTHBOACH-
CTBOBATH BbIABJICHHBIM HApPYLICHUAM.
3. B pesynbrarte npoBeICHHOTO UCCIIEIOBAaHUS BbISBICH 3HAYU-
MBI (akTop, BIUAIOMINKA Ha (HOPMHPOBAHHE Ta300ePEHHBIX
CyCTaBOB — CE30HHBIN (hakTop. Pe3ynbrarsl McCiIea0BaHUi M0-
Ka3aJiy, 4TO CPeIHHe 3HA4YeHHUs yIia aib(a ObUTH HIDKE Y MIla-
JACHLEB, KOTOPLIC POAWIHCH B 3MMHHUE U OCCHHUE MECALbI, U BbI-
COKHE Y eTel, pOXKICHHBIX BECHOH U JIETOM.
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SUMMARY

CLINICAL DIAGNOSTICS OF DDH AND PECULIARI-
TIES OF HIP JOINT DEVELOPMENT IN CHILDREN
THROUGHOUT THE FIRST YEAR OF LIFE

Zinchenko V., Kabatsii M., Hertsen I.

State Institution «Institute of Traumatology and Orthopedics
National Academy of Medical Science of Ukrainey», Department
of Joint Diseases in Children and Adolescents, Kyiv, Ukraine

The aim is to determine the reliability and feasibility of us-
ing the system of selective ultrasound screening of children in
groups at risk of DDH and to determine the peculiarities of the
hip joints maturation.

The hip joints were examined in 1539 children of the first year
of life and 812 newborns. All children were divided into two
groups to assess the effectiveness of the system of selective ul-
trasound screening of the hip joints, identified by clinical signs
and risk factors DDH - with risk factors and (or) clinical signs
of DDH and without risk factors and clinical signs of DDH. The
study of the developmental characteristics of the hip joints is
based on the analysis of sonographic indicators of the hip joints
in children from birth to 10 months old. Also, to assess the hip
joints at birth, all children who were examined in the maternity
hospital were divided into four groups according to seasonality:
those born in summer - 116, in autumn - 208, in winter - 282
and in spring - 206 people. The children underwent ultrasound
examination of the hip joints according to R. Graf and deter-
mination of clinical signs and risk factors of DDH. Statistical
processing was performed in Microsoft Excel and StatSoft Inc.
STATISTICA.

The obtained statistical data allow us to draw conclusions
about the development and ossification potential of the acetabu-
lum. A healthy hip joint has significant development potential in
the first 3 months of life. The assessment of the condition of the
hip joints of newborns in different seasons of the year showed
that the discovered influence of seasonal factors on the develop-
ment of the hip joints. Mean alpha angle values are lower in
infants born in the winter and fall months and high in infants
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born in spring and summer. An insignificant correlation was re-
vealed between risk factors and clinical signs of DDH and the
state of development of the acetabulum in children of the first
year of life.

The expediency of the system of general ultrasound screening
of the infants hip has been substantiated, given that when us-
ing the system of selective screening of risk groups, 12% (every
eighth children) of DDH in children remains undiagnosed.

Keywords: hip joint, DDH, ultrasound screening, newborns.

PE3IOME

KJIAHUYECKASI JUATHOCTHUKA HAPYIIEHUIA
O®OPMUPOBAHUSA WU OCOBEHHOCTHU PA3BUTUSI
TA3OBEJPEHHBIX CYCTABOB V JETEN ITEPBOI'O
roJA )KU3HU

3unuenxo B.B., Kadauuii M.C., I'epuen WU.I.

1Y «Hncmumym mpasmamonozuu u opmoneouu HAMH Ykpa-
UHBLY, omoeleHue 3a001e8aHull Cycmagog y demetl u noopocm-
K06, , Kues, Yxpauna

Ienps ucciaenoBanus — ONMPEACTUTsE 0COOCHHOCTH (HOPMHPO-
BaHUs Ta300CIPEHHBIX CYCTaBOB U 3(PPEKTUBHOCTH MPUMECHE-
HHSI CHCTEMbI BHIOOPOYHOTO CKPHHUHIA y JIETeH IPYIIIbl pUCKa
pa3BUTHS.

OO0cenoBanbl Ta300epeHHbIe cycTaBbl y 1539 nereit nepso-
ro rozia xu3Hu 1 812 HOBOpoXKIeHHBIX. J{i1s orieHKH dpeKxTHB-
HOCTHU CHCTEMbI OpraHusaluu OGCHGLLOBaHHﬂ Ta306eﬂpeHHle
CYCTaBOB B I'pyIIIIaX pUCKa Pa3BUTHs HapyueHuid Gpopmuposa-
HUs Tazo0enpenHbix cyctaBos (HOTC) neru pacnpenenens! Ha
JIBE TPYIIIBI - C HAINYUEM (AaKTOPOB PUCKA W/WIIN KIMHHYECKHU-
mu npuzHakamu HOTC u 6e3 Hux. M3yuenue ocobeHHOCTEH
pa3ButHs TazobenpenHbix cyctaBoB (TC) ocymiecTBIsIoch Ha
OCHOBaHUM COHOTrpaUueCKHX MOKa3areael y AeTell 0T poKie-
Hust 10 10 mec. s ouenku TC metH, oOcien0BaHHBIC B POI-
JIOM€ IIPU POXKIACHUU, PA3AEIIEHBI HA YEThIPE IPYIIIbI, COITIACHO
CE30HHOCTU POXKAEHUS: pOXICHHBIE JeToM (n=116), oceHbro
(n=208), 3umoii (n=282) u BecHoit (n=206). Bcem netsm npo-
BOMIIOCH yibTpa3BykoBoe uccinenoBanue TC mo R. Graf, a
TaKKe OIpeJe/ICHUe KIMHUYECKUX MPU3HAKOB U (PaKTOpPOB pu-
cka paszsutuss HOTC. IMomyueHHble naHHbIE 00padaTHIBAINCH
CTaTHCTHYECKH C PAacyeTOM JOCTOBEPHOCTH PazIM4YMid. Ypo-
BCHb CTATHCTHYCCKOM 3HAYMMOCTH 3adukcupoBan npu p<0,05.
CraTucTHYeCKHe PacUYEThl BbIIOJIHAJIU C UCIIOJIb30BAHUEM ITPO-
rpammbl Microsoft Excel n makera ctaTHCTHYECKOro aHajanu3a
naHHbIX Statistica 5.1(Stat. Inc., USA).

MeToj KIMHHYECKOH TUarHOCTHKK HAPYIICHUH (GOpMUpOBa-
HHsI Ta300€APEHHBIX CYCTaBOB HE 00JIaJIaeT 10CTaTOYHOH TOY-
HOCTBIO U YYBCTBUTEJIbHOCTBIO. nOJ’ly'—leHHble CTaTUCTUYCCKUEC
MOACYETHI IMO3BOJIAKOT CACJIATh BbIBOJ O INOTCHLHAJIC Pa3BUTHA
U occu(UKALMU BEPTIY)KHOW BHAJUHBI — 3J0POBBIA Ta300e-
}IpeHHbIﬁ cycraB HMEET 3HAYUTEIbHBIN IMOTCHIHAJI Pa3sBUTHA
B IiepBble 3 Mecsua xu3HU. IIpoBeneHHast OLleHKa COCTOSHUS
Ta300€IPEHHBIX CYCTaBOB HOBOPOXK/ICHHBIX B Pa3JIMuHbIEC CE30-
HbI rojia BbISIBHUJIA BJIIMAHUC CC30HHBIX q)aKTOpOB Ha pa3BUTUEC
Ta300eApeHHbIX cycTaBoB. CpenHue 3HaYeHHs yIiIa anb(ha HIKe
Yy MJIai€HLIEB, KOTOPLIC POAUIINCH B 3SUMHHUE U OCEHHUE MECSLbI
1 BBICOKHE Y JIeTell, POKJIEHHBIX BECHOM U JIETOM.

O0ocHOBaHa II€7ECO00PA3HOCTh TMPOBEACHHS TOTAIBLHOTO
YJIBTPa3BYKOBOTO CKPHHHUHIA Ta300€APEHHBIX CYCTAaBOB Y JeTe
IEPBOTO roJia )KM3HU, TaK KakK IIPH UCITI0JIb30BAHUH CUCTEMbI BbI-
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60poyHOro 00CIIeI0BAHUS IPYIIIT PUCKA HEAUArHOCTUPOBAHHOM
ocraercst 12% naromoruu Ta3o0eIpeHHBIX CyCTaBOB y JeTel
(kax1plid 8 peOeHOK).
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HEKOTOPBIE IIMUTOTEHETUYECKUE IOKA3ATEJIA Y JIETEI C OCTPBIM JIEUKO30M,
ACCOIIMMPOBAHHBIM C HHO®EKIIUEMN COVID-19 (CTYYAHU U3 IIPAKTUKH)

Beaxrmaunze A.I, *Illenrenasn A.T., 2kammamsuiau C.3.

HJenmp sxcnepumenmanvhotl ouomeouyunsl um. M. Bepumaweunu, Tounucu;
2Tounucckuti 2ocyoapemeenviii meouyunckuil ynusepcumem, I pysus

BHuMmanne HaceneHHst BCero Mupa, MEANKOB U HCCIEN0Ba-
TeJIeH 10 cell IeHb IPUKOBAHO K IPOOIeMe pacpoCTpaHeHHs,
NPOQWIAKTUKY U ONpPEeIeHHsT MEXaHU3MOB BO3JICHCTBUS MH-
¢bexnponnoro npormecca COVID-19.1To nanHbIM OOJIBITHMHCTBA
yueHbIX pa3nuuHblx crpad [8,10,20], COVID-19 penko Bcrpe-
yaercs y AeTel, a B CilydasX 3apaskeHUs MpOoLecC MPOTeKaeT
nerde, 4eM y B3pocibiX. OfHAKO s NalieHTOB OHKOTeMaro-
JIOTHYECKOTO Mpoduirs puCK 3aboieBaHus yBeanunBaercs. 1o
JIAaHHBIM KUTalcKuxX uccienonareneit [13,21], y oHkonoruue-
CKHUX OOJIBHBIX YPOBEHB JIeTalIbHOCTH, cBsizaHHON ¢ COVID-19,
COCTaBJIeT NPUMEPHO 5-6%, uTo B 1-3 pa3za BelllIe, YeM IIPH TH-
xenblx Gpopmax COVID-19 6e3 onkonmoruu. ¥ namyeHToB ¢ re-
MaTOJIOTHYECKUMH 3JI0KaueCTBEHHBIMUA HOBOOOPA30BaHHSIMHU B
coueranuu ¢ COVID-19 ypoBens neranbHoCTH JocTUraet 37%.
W3BecTHO, 4TO JIKIA CO C1ab0i UMMYHHO CHCTEMOI 0COOEHHO
YS3BUMBI JUIsl KODOHOBHPYCHOM MH(EKINH, Tak Kak B mpodu-
JIaKTHKe W 0OpbOe ¢ BUpycaMH OCHOBHYIO POJIb HTPaeT UMMY-
HuteT. CephE3HBIM OHKOJIOTMYECKUM 3a00J€BaHNEM Y JeTeld,
BBI3BIBAIOIIUM OCJIa0JICHHE UMMYHHTETA, SBJISICTCS JIeHKo3 [9].
B nureparype onmucaHbl eIMHUYHEBIE CIydaH JISTCKOTO JeHKo3a
B coueranuu ¢ COVID-19 u nokazaHo, uTo y 1eTei ¢ oHKorema-
TOJIOTMYECKOH IMAaTOJIOTHEH KOpOHABUPYCHAsT MH(EKIUS MOXKET
MPOTEKaTh KaK B JIETKOM, TaK W TsDKeNon opmax [4,14,18,20].
UranpsHckue yuensie [7,8] onucany 5 ciaydaes j1erkoit Gopmer
COVID-19 y nereil ¢ OHKOJIOIM4ECKON MAaTOJIOIUeH, KOTopble
OBLIH YCIICIITHO BBUICYEHBI.

B onucannbix HeMHOTrOUMCIeHHBIX ciydasx [11,14] kopoHo-
BUPYCHOH HH(PEKINH Y IeTeil B COYETAaHNH C OCTPBIM JIEHKO30M

MPE/ICTaBICHBI KIMHUYECKOE TCUCHUE U JieueHHe JTuM(pooIacT-
HBIX U HEeIMM(pOOIacTHBIX (HOPM OCTPOro JeKo3a C MpeBan-
poBaHHeM JTUM(OHUIHBIX (OPM, ONHAKO HUTOJOTHYECKHE U
IUTOTCHETHYCCKUE JIAHHBIC HUT/IE He pa3Oupanuch. B manHO#
K€ CTaThe MPUBOJATCS KIIMHIUUECKHUE IaHHbIE U HEKOTOPbIE 0CO-
OCHHOCTH ITUTOTCHETHYCCKHX MMOKA3aTEICH.

Lenbro nccnenoBaHus SIBUJICSI aHAJIN3 HEKOTOPBIX IUTOTEHE-
TUYECKUX MOKa3aTesell y IeTeil ¢ OCTPBIM JICHKO30M, aCCOLUHU-
POBaHHOM C KOPOHOBUPYCHOU MH(DEKITUEH.

Marepuaa u Mmetoanl. OGcneoBaHbl 6 OONBHBIX B BO3pacTe
ot 3 no 14 ner, NOCTYNUBIIMX B OHKO-T€MAaTOJIOIMYECKOE OT-
JIENICHUE TeMaTOJIOTHYECKOTO JienanpraMmenTa TOMIMccKoro Me-
JIUIIMHCKOTO YHUBepcuTeTa Ha 6asze JleTckoit 6obHUIBI UM. M.
SmBuny ¢ ocTpbIM Jelko3oM, accouurpoBanHbiM ¢ COVID-19
WH(EKINeH, BBISBICHHONW OJHOBPEMEHHO C JICWKO30M, WU
uMmeBIIel mecro 3a 1-1,5 mecsia 1o ero nposisnenus. [pu mo-
CTAaHOBKE JMarHo3a MalleHTaM MpoBeIeHbI BCE MPETyCMOTPEH-
HBIC OOICTTPUHATHIM MPOTOKOJIOM aHaIH3bl. BIsiBICHHBIE (op-
MBI JICHKO3a Mpe/IcTaBIeHbI B TadmuIe 1.

[Ipy LMTOreHeTHYEeCKOM aHallu3e, MOMHUMO XPOMOCOMHOIO
HCCJIEZIOBAHUSI KOCTHOTO MO3ra ¢ ucnosnb3oBaHueM G-merona
OKpPACKH, y YaCTH MAIlMEHTOB YCOBEPILIEHCTBOBAHHBIM METOJIOM
Stich B akconmaTHBHBIX OyKKaJIbHBIX KJIETKaX U3yUeH YPOBEHb
MUKpPOSIIED.

PesyabTars! u o6cy:xaenne. C nexadps 2019 r. mo maii 2020
I. B OHKO-TEMATOJIOTHYCCKOEC OTICIICHHE JETCKOH OOIBHUIIBI
uM. M. SmBuian noctynmwio 25 GOJBHBIX OCTPBIM JICHKO30M,
YTO COOTBETCTBOBAJIO OOBIYHBIM €KETOHBIM CITydasiM, KOHCTa-

Tabruya 1. Juaenos 6onbHwix

BoJubHbIe Bozpacr oa Juarnos
K.r 14 MYyK OMII (M5)
M.H JKEH OJIJI (CommonB)
H.A MYX OJUJI (PreB)
K. 3.5 JKEH OJIJI CommonB
BM 3 JKEH OJIJT (Common B)
b.H 7 MYX T-OJIJI (Cortical)
OMUJI (M5) — Ocmpoiii MoHOOIACMHBI N1EUKO3
OJIJI — ocmpwlii iumgpobnacmmuwiii 1etiko3
T-OJI T knemounsviii ocmpulil IUMPodLIACMHbIL 1elK03
© GMN 119
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Tabnuya 2. LJumoeenemuueckue danvie 601bHbIX (M=6)

Ne b-oii Kapuorun

1 KT 46,XY, 20% mrut.

2 M.H 59, XXX, mrt., ¢ hparMeHTaueH, myIbBepu3anneit
3 H.A 46, XY

4 KA 62, XY

5 bM 46, XX, 25% . ¢ mynmbBepu3anuei

6 B.H. 46, XY, t(1p-,14q-,7q+)mm1 ¢ ¢pparmenTarueit

TUpyeMbIM B I'py3un [3], U3 HUX y 6 MAIMIEHTOB OTMEYaIach
COVID-19 undexnus, ycTaHOBICHHAS TIPH MOCTYIUICHUH HIIH
uMeBIIas Mecto 3a 1-1,5 mecsina 1o nposiBiienus neiikosa. [Ipu-
BEJICHBI3 CITyJast U3 IPAKTHKH.

Lepeswiii cniyuari. bonbuowt K.I 14 ner noctymun 14.12.20 1. ¢
JIMAarHO30M OCTpBIN Jeiiko3. Y manuenra ¢ 26.11.20 r. ormeua-
JIHMCh 00111ast c1aboCTh, MOBBIIICHHE TeMueparypsl 10 38°C, 6ok
B ropJje, 3aTpyAHEeHUe JbIXaHusl, CHIIbHBIA Kamens. 01.12.20 &
BBISIBJICH TTOJIOKUTENIHEIN TecT Ha Sars-Cov-2 aHTHTeH U 60ITb-
HOM TOCHMTAIM3UPOBAaH B CICHUAIM3UPOBAHHOE OT/ACIICHNE,
I7Ie YCTQHOBJICHO JIBYCTOPOHHEE BOCITAJE€HHE JETKUX C MHJICK-
coM mopakeHus 17 Gamros. [IpoBOAMIOCE COOTBETCTBYIOIIEE
JIeIeHNe, OTHAKO COCTOSIHUE YXYAIIATOCh U OOJIBHOM NepeBenéH
B AeTCKyro KIMHUKY nM. M. [lumumsumm. B pesynsrare nHTEH-
CHBHOH Tepanuiy COCTOSIHHE YIyYIIMIOCh, OJHAKO B HepHpe-
pHudeckoil KpoBH HAONIONATIOCH MOBBIICHHE KOJIMIECTBA JISH-
KOITUTOB, HEUTPOTICHUSI, MOHOIIUTO3 U 24% OIACTHBIX KIIETOK.
C nnarso3oM Jeifko3a IaIyeHT MepeBeaéH B OHKO-TeMaTOI0TH-
YeCKO€e OTIENIEHHE AeTCKoi OompHunBl M. M. Smsunn. [Tocne
BBIsIBJICHNS aHTHTeHa Sars-Cov-2 mporwto 17 gueit. Ilpu mo-
CTYIUIEHUN OTMEYAJINCh CHIIbHAs 00Iast ciabocTh, aJuHaMUs,
OJIEHOCTH MTOKPOBOB C OTPYOETION0OHBIMI MAKYISIPHBIMH TISIT-
HaMH, CHIKeHHe Typropa. ToHBI cep/iia ciierka MpunIymEHHbIe,
B JIETKNX — JUHIYHBIE CyXHe XPHUITbI; MCHUHTUTHBIE TIPU3HAKH
1 (poxanbHast HEBPOJIOTHUECKAsl CHMIITOMAaTHKA HE OTMEYAJIHCh;
KHUBOT MATKHH, 0e300/I€3HEHHBIN, YMEpPEeHHas TeIaTo-CIUIeHO-
Meranus. JlaboparopHble TaHHBIE: B MEepUPEPUIECKOH KPOBH
nerkoruTo3 — 61,5%x1079/L.MonotuTo3-49,9%,COD — 70mm/
gac. B xoctHOM Mo3re — GmactoB 20,5. UMMmyHODEHOTHTIHPO-
BaHHeM ycraHoBieHa AML MS5b ¢opma. MonekynspHo-TeHe-
THYECKUM HCCIIeIOBaHNEM abeppaliil He BBIIBICHBI; IIUTOTE-
HeTHUeCKHi aHamu3: kapuotun 46, XY. OTmedaercs: HaIMIHe
MIOJUTIIONJHEIX KJIETOK ¢ (pparmMeHTanueil xpomocom. Ipose-
neHbl npenycmorpeHabie «AML BFM 2004 mporpammoit 5
kypcos. 1. AIE. 2.HAM. 3.Al 4 hAM. 5. HA. Teuenue 6one3Hu
octpoe. OcIoKHEHUs: 00yCIIOBIEHHAS XUMHOTEpanuel aHIu-
TOMEHUS, TeKTHIeCcKasl JINXOpa/Ka, TPHOKOBEIN cTomarHT. I1po-
BOAMIIACh aHTHOAKTEpPHAbHAS U MPOTHBOTPHUOKOBAsT Teparius,
TpaHc(y3uu >pUTpOMAcCH U TPOMOOKOHIIEHTpaTa. B HacTos-
mee BpeMs y MalUeHTa IIOJHAs KIMHHKO-TeMaToJIOrHdecKast
pemuccus. YuuTeiBas GpopMy Jelko3a, peKOMEHIYeTCs TpaHC-
TUTQHTANHUS KOCTHOTO MO3Ta.

Bmopou cnyuau. bonsaas M.H, 4 rona, noctynuna 18.12.20
I. C TMarHo30M — OCTpbIi Jeiiko3. 24.11.20 . goma ycTaHOBIEH
COVID-19. bone3ns npoxoauia B JErkoi (hopme, OTMEUAINCh
MEJIKHEe KPOBOM3JIMSHUS HAa HWKHUX KOHEYHOCTsX. 15.12.20 .
Ha JIOMY CJeJaH aHaJIU3 Iepu(epriIecKoil KpOBH: JEHKOIUTEI
41x10"9/L., ymepenHas aHemusi, TpomoOormronenus, 81,5%
OmacTHBIX KeToK. C IMarHo30M OCTPOro Jielko3a OoibHas ro-
CIHTAJM3UPOBAaHA B OHKO-TEMATOJIOTHUECKOE OTJENCHUE IeT-
ckoit OompHUIBI WM. M. SlmBmmm. [Ipu mocryruieHnn obimee
COCTOSIHHE CPEAHEH TSHKeCTH, OTMEYaINCh OIeIHOCTb, TenaTo-
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crieHoMeranus. [{UTomornst cimHO-MO3rOBOM JKHIKOCTH 0e3
U3MeHEeHUH. B myHKTaTe KOCTHOTO MO3ra BBISBICHA TOTAJbHAS
omacremust (96%). MMMmyHO(EHOTHIINPOBAaHHEM YCTAHOBICH
Common B ALL BapmanT octporo neiiko3a. MonexynspHo-Te-
metmyeckoe ([TLP) nccnenoBanue abeppamnuii He BBIsIBIIIO. Ha-
mrare CMV u EBV nckimrodeno. [{uroreHeTrndeckn ycTaHOB-
neH runepauruionanbiit kiaoH S9XXX.IIposenénnasn28.01.21
I. KOMITbIOTepOorpausi B MapeHXUMe JICBOTO JIETKOTO BBISBHIIA
y4YacTKH HHOMIBTpANUy ¢ nepu(oKanbHOH peaknuei. Jleuenue
MIPOBOIMIIOCEH 10 mpoTokony “ALL-IC-BFM-2009”. B npomnec-
ce JIeYeHMsl pa3BUIach MeANKaMEHTO3Has IuToneHus. [Ipose-
JIeHa TpaHc(]y3HOHHAs M MPOTHBOOAKTepUANbHAS TEpaImsl.
Ha 15 nenp nmeueHus KOHCTAaTHPOBaHAa KOCTHO-MO3TOBasl pe-
muccus (6macter 3,5%). B Hacrosmee BpeMs y O0NBHOM moJI-
Hasl KIMHHKO-TeMaTojiorndeckas pemmuccus. Ilo mporoxory
“M” mpopoimkaeTcs Kype koHconuaanuu. Obmiee cocTossHue
ynosierBoputensHoe. XKamo6 xHetr. Heobxoammo mponormke-
Hue jedeHns mo nporokosry BFM, a 3atem mepexox Ha 3a-
IIUTHYIO TEPAIHIo.

Ulecmoui cayuau. bonsuoit H.b., 7 ner. Iloctynun 22.04.21
I. C IOI03pEHENeM Ha OCTpHIH Jietiko3. [Ipn moctymiennu or-
Medasachk obmast crabocTh, HOTINBOCTD, JINXOpPaJIKa, JTeHKOIHN-
TO3, TpoMOOIHUTONICHNsT 1 Onactemust 26,55%.B ToT *e neHb
BoIoniHeH TecT Ha Covid-19 u moareepxkaeHo Hammane SARS
—CoV-2 anturena. [lamyeHTa nepeBenu B IETCKUN KOBUIHBIN
LEHTp ¥ MOMECTHIN B peaHHIMalMOHHOE OT/JeeHne. B myHkra-
Te KOCTHOTO MO3Ta BBIABIEHO OmactoB 62%. llnTorenernde-
CKHI aHaJIN3 MOKa3aJl aHOMAJIBHBIN KJIOH U OTMEUEHO HaJlIHe
TIOJUTIIONTHEIX MeTadas ¢ myabpBepusanuei xpomocoM. IIpo-
BE/ICHO MOJICKYISIPHO-TCHETHIECKOEe ¥ IMMYHOJIOTTIECKOe HC-
cirenoBanus, ycranoBieH auarao3 Cortical T-OJIJL. [IpoBenenbt
CHMITOMAaTHYECKOe M TPAaHC()Y3HOHHOE JIEUCHNE WM Ha3HAYCH
npenHn30710H. OT CIENHATN3HPOBAHHOTO JIEUCHUST POJUTEIIH
orkaszanmch. [lox pacmucky 3abpanmm mamuenta u 17.05.21rn
niepesesn OopHOTO B Typrnio.

V Tpéx oCTambHBIX MAIlMEHTOB BBISIBICH THUM(OOIaCTHBII
BapHaHT OCTPOTO JeiKko3a. [Ipu nuToreHeTHUECKOM aHaIH3eE,
TTOMUMO BBISIBIIGHUSI QaHOMAJIBHBIX KJIOHOB, IPUBIEKAIO BHU-
MaHHE KOJINYECTBO OKOJIOTOJIHUILIONIHBIX M TTOJUILUIONTHBIX
() metadas. ¥V SmanneHTOB OTMEYanoch JTHO0 Halndue
TTOJIUTUIONTHBIX (OKOJIO-TETPAITIONIHBIX) KIETOK, THOO0 KIIOH
C KOJIMYECTBOM XpoMocoM okoio 60 (tabmuna 2). B Tabmume
2 TPUBOAATCS NHUTOTCHETHYECKHE JaHHBIE 00CIEeOBAHHBIX
0O0IBHBIX (nN=6).

V mammenta b.H. (6 ciydait) ¢ ogHOBpeMeHHBIM 3aboire-
BanueM COVID-19 u neliko30M BBISIBICH KJIOH CO CIOXKHBIM
aHoOManbHBIM Kapuotunom: 46, XY, t(1p-;14q-;7q+) u nmn
Metadassl ¢ pparmenTanueit xpomocom (hoto 1).

[Momumo TeTparuionoB, y 3 manueHToB (ciydau 2, 5, 6) 00-
HapyKeHBI aHOMaJbHBIE MeTadasbl C IylIbBepu3aluel, ¢par-
MEHTaIUel (M3MEeIFICHHEM) XPOMOCOM ((OTO 2), 9TO SBISIETCS
Pe3yIBTaTOM ITaTOJIOTHH MHTO30B.
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BrIsiBIEHHOE M3MeENBICHHE XPOMOCOM YKa3bIBaeT, 4To (par-
MEHTAIHs XPOMOCOM SIBJIITCS KJIETOUHOM peaklueil Ha cTpecc,
4To cornacyercsi ¢ AaHHbIMH J. Stevens et al.[19]. V atux xe
OOJBHBIX YCTAHOBJICH 00JIee MOBBIILICHHBII YPOBEHb MUKPOSIIEP
B CPaBHEHHH C MOJyYCHHBIMU HAMH paHee AaHHbIME [2]. B Oyk-
KaJIbHBIX KJIE€TKaX 0OHapyKHBAJIOCh 0 HECKOJIBKO MHUKPOSIEP.
VY manentku M.H. ¢ anomansHbIM Ki1oHOM 59, XXX (doTo 3) u
Hann4areM Mertadas ¢ pparMeHTarmeii XpoMcoM, B OyKKaIbHBIX
KJIETKax OOHapyXuBajauch oT 1710 4 mukposiaep (oro 4).
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@omo 4. Bykkanohas knemka ¢ 4 Mukposiopamn

B XO0[€ U3ydyeHHUsd Iponecca MaJuroHu3aluu KJIETOK BbISABIIC-
HO, YTO IIPOLIECC TECHO CBS3aH C PeopraHu3alieil reHoMa, Ko-
TOpast HEPEAKO BBIPAKACTCA CTPYKTYPHBIMU WU YHUCIEHHBIMU
M3MEHEHHSIMH XPOMOCOM. BBICOKYIO YacTOTy BCTpEYaeMOCTH
MOJIMIVIOUIHBIX KJIETOK, KaK IIpaBUJio, O6Hapy)KI/IBa}OT B OITyXO-
JIEBBIX KJIETOYHBIX MOMYIAIUAX.

Jlonroe BpeMs CUMTaNOCh, YTO Y JETEH C OCTPHIM JIEHKO30M
KOJIMYECTBO XpoMocoM Gosiee S0 yKa3bIBaeT Ha ONaronpusTHHIN
ucxozn [9]. OnHako B MOCHEIHHUE TO/IbI MOSBUIUCH COOOILEHUS O
TeTePOreHHOM HCX0Zie 3a00JIeBaHUs y MAIMEHTOB C HAJTHYHEM
BBICOKOW rupnepaumionaun >50, kotopas BcTpeuyaercs y 20-
30% pereit ¢ OJIJI [11,15]. Cpean u3yueHHbIX HaMH paHee 88
6onbHBIX ¢ OJIJI monumiaouaHble KIeTKH BeTpeyanuch B 20%
ciyuaeB [1]. IMeroTcs qaHHBIE O TOM, YTO B PEAKHX CIydasx
OMIJI (>1%) c oxomo-TeTparIonAHEIM HAOOPOM XpoMocoM (82-
94) BbIsIBICH HeOIAronpHusTHLIN nporyo3 [16,17].

B BbIIICONTMCAHHBIX CJIydasX BBICOKasl OKOJIO-TETPAIIOnans
oTMedanach y 5 n3 6 MalMeHTOB, TOTJA KaK y OCTalbHBIX 19,
NOCTYNUBIINX B 3TOT NEPUOJ NEPBUYHBIX 60,]'[]>H]>IX C OCTPBIM
JIeKO30M, MOOOHBIE MOKa3aTelnyd KOHCTaTHPOBAaHBI y 3, 4TO
CBUICTEIILCTBYET B II0Jb3Y CYLICCTBOBAHUA )IOCTOBepHOﬁ
HpI/I‘IHHHO—CHeﬂCTBeHHOﬁ CBA3H MEXAY I/lH(l)I/ILlI/IpOBaHHCM
COVID-19 u nonumionau3anueii mpu ocTpoM Jieiikose y nereit
(*=95, p<0.001, df=1).

HM3BecTHO, 4TO MPH KaHIEPOTeHe3e, Pa3InIHbIX IKCTPEeMallb-
HBIX BO3/ICHCTBHSX PajMalliy WK BUPYCHOW MHQEKIUH, paKe
¥ TIPEAPAKOBBIX THIEPIUIA3UAX YaCTO HAOIIONAIOTCS TMAaTOoJIO0-
TMYCCKHEC MHUTO3HI. HapyLueHm[ BO3HHUKAIOT IPH MOBPEKIACHUN
CTPYKTYp, YJaCTBYIOIINX B MUTOTHYECKOM JAENEHHH (XPOMOCO-
MbI, MUTOTHUYECKUH ammapar, KJIeTouHasi TOBEpXHOCTh). dpar-
MEHTalusA U IIyJbBEpU3aAlUsA XPOMOCOM BO3HHUKACT B OITYyXO-
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JIeBBIX KIJIETKaX, Hpu BHpycHOM uH(exunu. [Ipu maccoBoii
(parmMeHTau XpOMOCOM OOJIBIIMHCTBO (PparMeHToOB Oecropsi-
JIOYHO PAacCEUBAETCs B IIUTOILIA3ME M HE Y4acCTBYeT B METaKHHe-
3e, B pe3yibTare 4ero NpoucXoauT oopazoBane Mukposaep. Yactb
(parMeHTOB XPOMOCOM MOXKET HOMACTh B OJIHO U3 JOUSPHHX sifIep,
OTJIENBHBIC ()ParMeHThI 00J1a/IAI0T CIIOCOOHOCTBIO BOCCOCMHSTh-
Csl CBOMMH KOHLIAMH, TIPUBOZISL K PA3IMYHBIM XPOMOCOMHBIM a0ep-
patusam [5,19]. YacTb BIBICHHBIX HAMH XPOMOCOMHBIX abeppa-
IIUH y BBIIICOIMCAHHBIX MAIMEHTOB, IOMUMO JIelK03a, 10 Bcel
BEPOSTHOCTH, O0YCIJIOB/ICHBI BUPYCHBIM BO3/ICHCTBHEM.

IIpu xanneporeHese NpuHATa MOAEIb JBYXITAllHOIO pas-
Butust. CyliecTByeT TeopHsi O HEOOXOIUMBIX JIBYX yAapax IpH
pa3BuTUM JieiiKko3HOro mnporecca. [lo npeayioxeHHo Moaenu,
ocTpblil TuM(OOIACTHBIN JICiKO3 y ieTeil BO3HUKAET B Pe3yiib-
TaTe «JABYX YIapOB» - «IEPBBIH yIap» MPOUCXOIUT IIPEHATalb-
HO ¢ 00pa3oBaHUEM KJIOHA, 3aT€M HEOOXOAMM «BTOPOH ymap»
[12]. Ilpu xaHuEporeHese Al peaau3aliy IpoLecca, IOMUMO
HPePacIoNoKEHHOCTH, HEOOXOIMMO TOBTOPHOE BO3/ICHCTBHE.

Pa3Butne nelikemun nocne uiam ogHoBpeMeHHo ¢ COVID-
uH(pEKIMeH 1 Haln4nue KOHCTaTUPOBAHHBIX HAMU B HECKOJIBKUX
CllydasiX XpOMOCOMHBIX HapyIICHUH MapajulesIbHO C HOIUIUION-
Ju3aiyei o3BOoJsIeT IPEAOI0KUTh, YTO MMEHHO KOPOHOBHUPYC
U SIBUJICS 3TUM «BTOPBIM yaapom». CiieiyeT nIpearoiaoKuTh, 4To
COVID-19 siBisiercs HE IyCKOBBIM MEXaHU3MOM, a BO3/ICHCTBU-
€M, CIIOCOOCTBYIOIUM OBICTpEe MPOSBUTHCS YK€ UMEIOLIEHCs
[aTOJIOTUH, OJJHAKO IPOLIO eIié Majlo BPEMEHHU IS TOTO, YTO-
OBl ONpEeeIEHHO CYIUTh O PO KOPOHOBHpPYCA B Pa3BUTHH
JICHKO3HOTO IpoLiecca B ATUX CIIydasX.

[Tannemus COVID-19 moxeT no-pa3HOMY BIMATbH Ha JETEH.
Eure MHOTOE IPE/ICTOUT y3HATh O 3a00J1€BaeMOCTH, JICUCHUH U
ucxonax COVID-19 y nanneHToB BoOOIIE U B CITy4asiX, aCCOLH-
HPOBAHHBIX C JIEWKO3aMH, B YaCTHOCTH.
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SUMMARY

SOME CYTOGENETIC PARAMETERS IN CHILDREN
WITH ACUTE LEUKEMIA ASSOCIATED WITH CO-
VID-19 INFECTION (CASE REPORTYS)

Zedginidze A., >Shengelaia A., 2Jashiashvili S.

!Ivane Beritashvili Center for Experimental Biomedicine, *Thili-
si State Medical University, Georgia

There are data about 6 cases of acute leukemia in children who
have been diagnosed with COVID-19 infection 1-1,5 months
before, or at the same time. In 5 patients lymphoblastic and in
one monoblastic acute leukemia were diagnosed. The course of
leukemia passed without any particular complications. Atten-
tion is drawn to the presence in 5 patients of either a clone with
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high hyperdiploidy, or the presence of an increased number of
polyploid cells. At the same time, pulverization and fragmenta-
tion of chromosomes often observed during radiation, viral ex-
posure, cancer and precancerous hyperplasia, were found. It is
suggested that the mitosis disorder we identified in several cases
of COVID-19, accompanied by polyploidy, pulverization and
fragmentation of chromosomes, can be regarded as a “second
hit *“ during development of childhood acute leukemia, or as an
accelerator of the manifestation of an already existing process.
Keywords: child leukemia, COVID-19, poliploidy.

PE3IOME

HEKOTOPBIE HUTOTEHETUYECKHUE IIOKA3ATEJIN
Y JIETE C OCTPBIM JEMKO30M, ACCOILIAAPO-
BAHHBIM C UH®EKIHUENA COVID-19 (COYYAU U3
IMPAKTHUKHN)

Bexrmuaunze A.I., 2Illenrenas A.T., *Ixamuamsuin C.3.

HJenmp skcnepumenmanshoti buomeouyunst um. M. Bepumaui-
eunu, Tounucu; *Tourucckuil 20¢y0apcmeeniblil MeOUYUHCKULL
yHueepcumem, I pysust

OmnucaHbl KIMHUYECKUE cliydan 6 OONBHBIX B BO3pacrte OT 3
10 14 net, moCTYNUBIIMX B OHKO-FEeMAaTOJOIMYECKOe OTAEese-
HUE TEeMaTOJIOTUYECKOro JenanpramMeHTa TOUIMCCKOro Meu-
[IUHCKOTO YHUBepcuTeTa Ha 6ase JleTckoil GOnbHUIBI UM. M.
SIIBUIIHM ¢ OCTPBIM JIEHKO30M, accormupoBanubiM ¢ COVID-19
UH(EKINCH, BBIABICHHONH OIHOBPEMCHHO C JICHKO30M, HJIH
umeBIIerd MecTo 3a 1-1,5 mecsna no ero nposisienus. Y S na-
[IUEHTOB yCTAHOBJIEH JMM(pOOIACTHBIH, Y OJHOrO MOHOOIACT-
HBII BapuaHT OCTpOro Jjeiko3a. TeueHue jelko3a MPOXOaMIO
6e3 0co0bIX ociokHeHni. [IpuBIekano BHUMAHNE HAJTUYHE Y 5
ITAILMCHTOB KJIOHA C BbICOKOﬁ Fl/ll'leplll/ll'lHOI/l)lHteI HJIN ITOBBIIICH-
HOI'O KOJIMYECTBA ITOJIUIINIOUIHBIX KJICTOK. le/l 3TOM 06Hapy>1<1/1—
BAJIKCH MyJIbBepU3aLust U (parMeHTALMsI XPOMOCOM, 4acTO Ha-
Oiroaemast pu paJlalliOHHOM, BUPYCHOM BO3/ICHCTBHH, pake
Y IIPEIPAKOBBIX TUIIEPIUIA3UAX.

Pa3Burue neirikemuu nocie win onHoBpemeHno ¢ COVID-
PIH(be](LlMeﬁ U HAJIU4YUC ](OHCTaTPIpOBaHHbIX HaMH B HECKOJIBKUX
Clly4asX XpOMOCOMHBIX HapyIICHHUIl MapaiiesbHO C MOJIUILIO-

MIM3aLHUeil T03BOJISET NPEAIONIOKHUTD, YTO HMEHHO KOPOHOBH-
pyc 1 SBUJICS «BTOPBIM yAapom». ClielyeT NpeoaoKuTh, YTO
COVID-19 saBnsieTcs He MyCKOBBIM MEXAHM3MOM, a BO3/IEHCTBH-
€M, CIIOCOOCTBYIOIIMM OBICTPEE MPOSBUTBHCS yXKE HMMEIOLICHCsS
aTOJIOT .

@9boydy

bemy0gOmo 30dmagbgdogado dohbggbgdergdo COVID-19
06939J30oLmsb  sbmizomgdyamo (g3 @ goggdogdom
055350909 6539390T0 (dgdmbggggdo 3MsdBoz0056)

1. b g 060dg,25.9969 90505, 2.0 5 o> dgogmo

log. 39M0@>dgomol  glidg@0dgbd o domdgwoiobols
39600, mdogolo; 2mdogoblols babgadfogm  Lsdgoo-
3060 96039GL0dgA0, Lods®rmgganem

60d@™m3To  gobbognyganos 3(gsgg9 egoggdool 6 dgd-
0bgggs 653939070, HmI@gdlis wosgswgool asdmgang-
6599 1-15 mgom sdg, bogm bmaogdn dgdmbgggsdo
V3039 @go0ggdool oMo geg@se, o>mgbodbgdmwam
COVID-19 obggdios. 6 353096@0©sb byol  ©oqw-
30bes  3Vgo39 wodgmdasldgdo  @goz9d0s, begnm
900l - 373039 dogemdaolidyg@o @gozgdos. dglode-
dolo 3manododommng@sdools gmbby s@bodbyan 353096~
B9omsb @g03930s Jodobs@gmds aoblisn®gdgao
3006037900 aoMmngmgdgdols aomgdy.

49®o@gdsl 0dlaby@gdl ol go@o, ™I 30HM™yg-
69B0gaM0  sbsgobomn  353096Hgd0l  YIMsgm glimdsls
509603bgdmes domogo do3g@MEo denmowos sb dmeano-
3 Mmoo gxOgegdol Loddsgey.

35> sdobs, wsgoJlodes JOHmInbmdgdols 3ygangg-
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3009Lgao, Goposogmo bgdmddgogdobs s godml-
Fobomg 3039@3@sbogdol @AM,
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

OLEHKA 5®®EKTUBHOCTHU HOBBIX METO/IOB CAHATOPHO-KYPOPTHOI'O JIEHEHUSI
BOJIBHBIX OYAT'OBBIM TYBEPKYJIE30M JIEI'KUX
O IMHAMUKE IMOKA3ATEJEN KAUECTBA KU3HA

L2KaiicunoBa A.C., ’Tep6exoa /I.1O., 2['ycoa B.A., “‘Mopo3osa T.H.

TTamuzopcxutl Meouko-papmayesmuueckull uncmumym — Quauan Bon2oepadckozo 20¢y0apcmeenio2o
Mmeduyunckozo ynusepcumema Munzopaea Poccuu, *Cesepo-Kaskasckuii Dedepanbublil HAYUHO-KIUHUYCCKUTL YCHMD
Dedepanvhozo Meouxo-ouonro2uuecko2o azenmemsa, Eccenmyxu,; > Kpaeeoti knunuueckuti npomusomybepryiesnvlii oucnancep,
Cmaspononn; *Capamosckuii 2ocyoapcmeennulii MeOuyunckutl ynusepcumem um. B.1. Pazymosckoeo Munzopasa Poccuu

BceemupHo#i opranuzanueil 3apaBOOXpaHEHHS TyOepKyie3
(TB) oOwsBEeH mpoOIeMOii MUPOBOTO 3HAUCHHMS, TPEOYIOIICH
NPUHATHSA 0€30TNIAraTeNIbHBIX PEIICHUH Ul MPefOTBPAIICHHS
JanpHeinero pacnpocrpanenus ek [1,13,15]. B2019 1.
Poccus Briroyena B criucok 30 cTpaH ¢ HAaHOOIBIINM OpeMeHeM
TB, e€ Bxuax cocrasnser 2,0% cirydaes.

AxTyanpHOCTh TIpOONEMBI 00yCIIOBIICHA Takxke TeM, uto Th
XapaKTEePHU3yeTCs] TSDKENIBIM TEYEHHEM M IONHPE3UCTEHTHOCTBIO
MYTHPOBABIIETO BO3OYAUTEIS, IIPU IEPBUYHOM OOHAPYKEHHUH Ty-
OepKyIe3Horo mpouecca Mukobdakrepun Tyoepkynesa (MBT) yxe
HMEIOT YCTOWYMBOCTH K JIByM H OoJiee crienn(uueckum mpenapa-
Tam, 4To TpedyeT MOOMIM3ANH YCHINI Ha BCEX ATarax JICYCHNST
[5,16].

OuaroBelii TyOepkyne3 jerkux (OTJI) B cTpykType KIMHH-
geckux ¢opm Th opranoB ameixanus BcTpedaercs B 15-20%
ciydaeB [7] uHOTIa mpoTeKkaeT 0e3 CyObeKTHBHBIX OIILYLICHUI
1 OOHapy>KUBAeTCs, B OCHOBHOM, BO BpPEMS MacCOBOTO (II00-
porpaduyeckoro o0cIeA0BaHUs; MPU CIUIOITHOM (IF00POrpa-
¢rueckom ocMotpe HaceneHus B 70-75% ciydaes, pu 3TOM,
HECMOTpSI Ha OTHOCHTENBHO J00pPOKadeCTBEHHOE TEUEHUE, Y
GONBHBIX C HAPYIICHHON HMMYHHOH PeaKTUBHOCTBIO 3a007eBa-
HHUE MOXET MPOTPECCUPOBATH B AECTPYKTUBHBIC (popMBI [2,14].

IIpoBeneHHbI aHAaIM3 BOCCTAHOBUTEIBbHOIO JeueHus Tb mo-
Kasall Ieeco00pa3sHOCTh MPHMEHEHUSI €CTECTBEHHBIX JICUeOHBIX
(akTOpOB y JTAaHHOH KaTeropuu OONbHBIX. COMIacHO JaHHBIM Ky-
popronoros Poccru, eCTECTBEHHBIC U NCKYCCTBEHHBIE JICUeOHBIC
(akTOpBl, B YaCTHOCTH KIMMATOTEPANs W MHHEPAIbHBIE BOIBI
(MB), ciocoOCTBYOT MOBBIIIECHHIO (PYHKIIMOHAIEHOTO COCTOSTHUS
a/IaNTalIOHHBIX CUCTEM OPraHU3Ma IPU PA3TUIHBIX XPOHUUECKHX
HerH(eKIMOHHBIX 3a0oneBanusx [9]. MccinenoBanus MOCIETHUX
JIET TIOKa3ald, YTO BBICOKas TepamneBTHUecKas 3(p(GeKTHBHOCTH
canaropHo-KypoptHoro sedenus (CKJI) obecrieunBaetces 3a c4éT
CyMMAIl{ ¥ B3aHMOIIOTEHIIPOBAHUS ONIarONpUATHBIX JIEIeOHBIX
3¢ HeKTOB UCTIONB3yeMBIX J1edeOHBIX (pakTopos [10].

B 2014 r. BcemupHOli opranu3amyel 31paBoOXpaHEHHUS pa3pa-
Oorana Crparerus no JUKBUAALMU TyOepkynésa B mepuoxa 2016-
2035 rr.,, onobpenHas BecemupHoit accamOreeii 31paBoOXpaHEeHHS.
OCHOBHBIMH €€ NTOKa3aTeNsIMH SBIITIOTCS: COKPAIIEHHE YHCIA CITy-
gaeB cMepTu oT Th B abcomoTHOM BhIpaskeHHH Ha 35% W CHIDKe-
HHe TIoKa3arens 3adoneBaeMocTr Ha 20% B CPaBHEHHH C YPOBHEM
2015 . PoccuiickuMu KypOpTOJIOraMH JI0Ka3aHO, YTO KypOpTHAst
MIOMOIIb JIOJDKHA OBITH OOS3aTEIbHON COCTABILIOIIEH JICUEHHS
Y MEIUIMHCKOH peabumuranmu OonbHbIX Th: KimHHYecKoe m3-
nedeHne otMmedaercs B 75-80%, ymyumieHne (yHKIMOHAIBHBIX
nokasareneit - B 95-98%. Oxnako cormacHo qaHHBIM Denepans-
HOTO IIEHTPa MOHUTOPHHTA MPOTUBOACHCTBHUS PACIIPOCTPAHEHHIO
TyOepkyinesza B Poccuiickoit ®enepammn OI'BY  «lleHTpanbHbIit
HAyYHO-UCCIIEI0BATENbCKUI MHCTUTYT OpraHU3aiy 1 HH(opMa-
TH3aIUH 37[paBooXpaHeHns» Munspasa Poccrn B TyOepKyne3Hbie
canaropun B 2014-2016 rr. rocimranm3upoBaHsl Beero 3,7-3,9%
BIIEPBHIC BBIABICHHBIX MALHEHTOB C TyOepkyme3oM u 6,3-6,9%
KOHTHHT€HTOB, COCTOSIIIIMX Ha y4eTe B KOHIIE TOfIa.

Mertonuka MOBTOPHOH KinMmaropeaduauTanuu 0oiabpHEIX Th
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OPTaHOB JIBIXaHUS B COUYETAHHN C XPOHUIECKUMHU OOCTPYKTHB-
HBIMU 3a00JeBaHHAMH JIeTKUX Ha Kypopre lOsxHOoro Oepera
Kprima pazpaborana A.A. KoBranko ¢ coasr. [6], KOTOpbIE 0~
Ka3aJli, 9T0 KOMIUIEKCHOE TIPUMEHEHUE Talacco- U a3popectin-
PaToOpHOI Tepamnuy JOCTOBEPHO 3HAUYMMO CHIDKAET KOTHIECTBO
CllydqaeB 000CTPEeHHMI MaTONOTHYECKOTO MpoIiecca, CIIydan Bpe-
MEHHOH HETPYyI0CHOCOOHOCTH, CYIIECTBEHHO MOBHIIIAET Tepa-
MEBTHUYECKYI0 3()(PEKTHBHOCTh MEAMUIMHCKON, COIMAIBHOW H
npodecCHOHANBHON peabuInTanuy.

Jns moBbieHus > pexkruBHOCTH JiedeHus: 6ombHbIX Th Bepx-
HUX ApixarenbHeIX myTeld A.O. Ttocan u b.b. Ypackynosoii [4]
paszpaboTaHa TEXHOJOTHSI KIMMATOTEPANUK B YCIOBUSX T'OPHOTO
Kypopra Tebepzaa 1 KOHCTaTHPOBAHO, UTO «. . . JO3UPOBAHHOE UCTIONb-
30BaHME KIIMMATOTEPAITIH ITOBBIIACT HETTOCPEACTBEHHYO (D (eKTHB-
HOCTB JICUEHUS, SIBISICTCS MOIIHBIM ITAaTOTEHETHYECKIM CPEICTBOM,
TIOBBIIITAET COMPOTHBIIIEMOCTh OPTaHM3Ma HH(EKIUN. . ..

Ha noxazarensHoM ypoHe M.H. ['prrmnbIM ¢ coaBr. [3] moka-
3aHO, YTO OOJBHBIC C BIIEPBbIC BBIABICHHBIMHI MaJIbIMH (hOpPMaMH
Tb nerkux B ¢aze HHOUIBTPALIMN U paccachbiBaHus 0e3 OaKTepro-
BBIICTICHUST MOTYT IOJTydaTh JICYCHNE B CAHATOPHH O€3 CTaI[MOHap-
HOTO 3TaIa ¢ BEICOKOH TepaneBTUUECKOi 3(h(eKTHBHOCTBIO.

Ha ceropnsmanii 1eHp pa3paboTaHbl HOBbIE METOIbI MarHU-
TOTEpAIHH C HCTIOIb30BAHIEM C(HOKYCHPOBAHHOTO HMITYIbCHO-
TO MarHUTHOTO TOJIS C MOATBEPKACHHBIMU 00€30011BAIOIINM,
MIPOTHBOBOCTIANIUTENEHBIM,  PETEHEPHPYIONM 3¢ deKTamu.
XOpoIIo U3BECTHO, YTO MarHUTOTEPANusl OKa3bIBAaeT MPOTUBO-
BOCTIAJIUTENIBHBIA, HMMYHOMOAYIUPYIOUA 3hQEKTsl TpH
TIaTOJIOTHU OPTaHOB JIBIXAHUS, CIOCOOCTBYET PACCACBHIBAHHIO
9KCCYAAaTHBHOTO Mepr(OKaTHLHOTO BOCTIAICHUS, YCKOPEHHIO Pe-
TeHEPUPYIOIIUX TporeccoB [12].

Lenp nccnenoBanus - OneHKa 3PPEKTUBHOCTH KOMILIEKCHO-
TO JIeYeHHs1 OONMBHBIX OYaroBBIM TYOEpKyJe30M JIeTKUX B (asze
paccachlBaHUS U YIJIOTHEHHUSI HA CAHATOPHO-KypOPTHOM 3Tare
C MPUMEHEHUEM IUTHhEBON MUHEPAIbHOMN BOJbI CpeiHEN MUHE-
panu3ayy 1 choKyCHpOBaHHON UMITYTECHOW MAarHUTOTEPATNU
Ha (OoHE IPOTUBOTYOEPKYIE3HON XUMHUOTEPAITHH.

Marepuan u mMetoabl. [IpoBeIeHO KOMITIIEKCHOE PaHIOMHU3H-
POBaHHOE MPOCTIEKTUBHOE HCCIEJOBAHNE, B KOTOPOE BKIFOUCHBI
120 6onpubIx OTJI B (haze paccachiBaHMS W YIUIOTHEHUS, TIOCTY-
muBHIKX B caHaropuid «Tebepaa» Ha CKJL. Kpurepru BiroueHms
B HCCIIEZIOBaHNE: OOIBHBIC C BIEPBHIC BBIIBICHHBIM OYarOBBIM TY-
OepKyJIe30M JIETKUX B (pa3e paccachIBaHMS U YIUIOTHEHUST; BO3PACT
20-59 net; mammeHTH 000ETO IM0Na; MPOBEACHHAS CTAaHIAPTHAS
HMHTEHCHBHAS IPOTUBOTYOEPKY/IE3HAsI XMMHOTEPAIHNs B POTHBO-
TyOEpKY/Ie3HBIX YUPEKACHUAX MO MECTy KUTENIBCTBA; CTOHKOE
TpeKpanieHne OaKTepHOBBIICICHHUS, IOATBEPIKICHHOE MHKPO-
CKOTMYECKHM H KYJIBTYpaIbHbIM HCCIEOBAaHISMU; JOOPOBOILHOE
nH(OPMHUPOBaHHOE coriache OONBHBIX Ha y4acTHUE B HUCCIIEIOBA-
HHUU 1 00pabOTKy NMEepCOHANBHBIX JaHHBIX. KpruTepnn HeBKmode-
HUS B UCCIIEZIOBaHKE: OOIINE MPOTHBOIIOKA3aHUS K (PU3HOTEPAIN
1 CaHATOPHO-KypOPTHOMY JIEUCHHIO; Upe3MepHOe IMOoTpeOieHne
ankoronst (>20 r/neHs); HHOUIUPOBaHNE BHPYCOM HMMYHOAC(HH-
1UTa 4yenoBeka. KpuTepuy HCKITIOYEHUS W3 HCCICHOBAHMS: pas-
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BUTHE AJUICPIUYCCKHUX, I'CIIATOTOKCUYCCKUX W APYTrUX HEXKEIa-
TEJIBHBIX PEAKLUi Ha MPOTHBOTYOEPKYJIE3HBIC XUMHUOINPEapaThl
B XOJIe MCCJICIOBAHNSI; PA3BUTHE MATOJIOTHUECKON OabHeopeak-
IIUM Ha IPUEM MUHEPAJIbHOU BOIBIL.

Bce marumeHTsl MeToIoM IPOCTON paHIOMU3ALMU pacIipesiese-
HBI B 3 IpyHIibl, NOJyYaronue pasjindHbIe J'[e‘leGHbIe KOMILJICKCBHI.
PannoMusaryis ocyIecTBISIIACh ¢ y4ETOM I10J1a, BO3pacTa, CTauu
U JUIMTEJILHOCTH 3a00JIeBaHMs, KIMHUYSCKUX MPOSIBICHUN U CO-
MyTCTBYOIIEH natonoruu. B ocHoBHo# rpynme 2 (OI'2; n=42) na-
LIUEHTHI Noyyainu koMiuiekcHoe CKJI, koTopoe BKiIIOUaso: caHa-
TOPHO-KYPOPTHBIN PEXUM, IueTndeckoe nuranue (auera Nell no
IleB3nepy) ¢ cyrouHoii kanopuitHocTsio 3500 en.: Genkos — 120-
150 1, (60% — »xuBoTHbIEe), xupoB — 100-120 1 (25% — pacturens-
Hble), yrieBoaoB — 450-500 1, 5 pa3 B 1eHb; JieueOHY 0 (HU3KYIBTY-
py (JI®K) B Bune coderanus oOIETOHU3UPYIOLIMX YIIPKHEHUI
C JIpIXaTeIbHbIMU, IPOIOJDKUTEIBHOCTBIO 25 MUHYT, Ha Kypc 20
HPOLIEAYP, ©KEAHEBHO; TEPPEHKYP N0 MapiupyTy Ne2, MpoTsHKEeH-
HOCTBIO B 00a KoHI[a 9136 M, 1ipu yriie noxbema 5-12°, CkopocThio
x01p0b! 50-60 m1aroB B MUHYTY, ¢ MOCTCIIEHHBIM IIEPEXOIOM Ha
CPeIHIO CKOpOCTh ABIKeHUA (10 80-100 miaroB B MUH); BHY-
TPEHHUH TIpreM ClaboyIIIeKUCIION —CpeIHEeMUHEePATH30BaHHOM
OOpHOM, KPEMHHUCTOM, KEIC3UCTOM, XJIOPHIHO-THIPOKApOOHAT-
Ho#t HarpueBoit MB «Tebepaa» B konuuectBe 3-3,5 MII/KT MaccChl
Tena, 3a 30 MUHYT 710 eibl, 3 pasa B JIeHb, B TEIUIOM BHE; CHOKY-
CHPOBaHHYIO MMITy/bcHyt0 MarHutoreparmio (CUMT) marauto-
TepaneBTrueckuM komruiekcom BTL-5000 Magnet ¢ npumeHeHu-
eM TeXHOJIOrHU coKycupoBaHHoro MaruutHoro monst (FMF)™;

UCHOb30BANIN 1-2 1HCKa [UIs JIOKAJIBHBIX PUMEHEHUH, KOTOpbIC
pacrioniarajii KOHTaKTHO, CTAOMIbHO PA3HOMMEHHBIMH OJIFOCAMH
Hajl 00JaCThIO 0YAroB; ¢ 4acToToi UMITyibcoB 50 I'y; MarHuTHO#M
uaayxuueit 30-40 MTin; nponoIDKUTEBHOCTBIO TpoLeyphl 20 Mu-
HYT; ©KEIHEBHO; Kypc JieueHust — 12 mpouenyp; uHrausuuu ¢ 1%
PacTBOPOM JIMOKCHIMHA, Ha Kypc JiedeHus: — 20 mpouenyp, exe-
JIHEBHO; CTaHIAPTHYIO MPOTHBOTYOSPKYJIE3HYIO XMMUOTEPAIHUIO
(XT) — uzonmnazuz 0,6 r 1 pa3 B nenp wim metazuz 1,5 r 1 pa3 B
JieHb U nupasuHamun 1,5 v 1 pas B geHs. B ocHoBHOII rpymme 1
(OI'l; n=41) 6onbHble nomyyanu cranaaptHoe CKJL, BHyTpeHHuUi
npueM MB «Tebepaa» u nporuorydepkynesnyto XT 1o tem xe
cxemaM, 4to u B OI'2. I'pynma cpasuenus (I'C; n=37) — GosnbHbIe
nosyvanu Tosbko cranpaprHoe CKJI u npotuBoTyOepKyse3nyio
XT no tem ke cxemam, uro u B OI'2.

Jlo Hayanma ¥ MO OKOHYAHHMHM JIeYeHMs, a Takxke chycTs 12 u
18 MecseB BceM MalMEHTaM IPOBEACHO KIMHUKO-(YHKIU-
OHalIbHOE oOcienoBaHue. V3yuyeHue KauecTBa JKM3HHU IPOBO-
nmuioch nocpenctBom Metoaukn NAIF (New Assessment and
Information Form to Measure Quality of life, paspaboranHoii
P.Y. Hugenholtz u R.A. Erdman [10]. OueHuBagmice: aMoLu-
OHAJIHOE COCTOsIHUE, (PU3MUYECKasi aKTUBHOCTb, COLUAJIbHAs,
CeKCyaJlbHas ¥ [T03HaBaTeNbHasl QYHKINH, HHTETPAaTUBHBIN 110-
Ka3aresp kadectsa xxusHu (MITKK).

Craructrdeckas o0paboTKa JaHHBIX NPOBOAUIACH C IPHU-
MCHEHHEM TPOrPaMMHBIX MMakeToB «Statistica» v.6,0. Kpuru-
YECKUI YypOBEHb 3HAYMMOCTH HPH IPOBEPKE CTATHCTHYECCKUX
rurnore3 npuHuMacs pasueiM 0,05.

Tabruya 1. Junamuxa noxkasameneu kawecmea scusnu no wxaie NAIF
Y DONIBHBIX 04A208bIM NYOEPKYIE30M JIe2KUX N0 OAHHBIM OMOANeHHbIX Habnooenull (M+m)

Ioxa3zaresn Cpoxu JeyeHust I'pynna cpaBHenus (n=24) OI'l (n=26) OrI'l 2 (n=27)
10 JICYCHHS 60,4+5,1# 59,7+4,8# 58,6+4,5#
DMOLIHOHATBHOE 1OCJIE JICYEHHUS 62,4+5,1# 65,8+5,2 73,3+5,3%
COCTOSIHHE crycts 12 mec 69,6+5,3 73,6£5.,4 77,9+5,8%
coycts 18 mec 70,3+4,8 72,8+6,1%* 75,6+4,9%*
10 JICUCHUSI 53,845,1# 53,3+£5.2# 52,6+5,1#
dusnyeckas MOCTIC JICUCHUSI 61,2+52# 66,3£5,0 72,6£5,8%
AKTUBHOCTH coycts 12 mec 69,2+5,6 72,8£5,1%* 75,2+5,6*
ciycrs 18 mec 69,9+5,0 72,1+4,7* 74,8+5,1%*
0 JICUCHMS 55,9+5,2# 55,6+5,7# 54,8+4,8#
CoupabHas nocre NedeHs 59,35 4# 65,3£5,5 71,45,7*
(dyHKITUS
crycrs 12 mec 68,6£5,8 71,2+5,6* 74,8+5,6*
crycrs 18 mec 69,0+5,2 70,6+5.4 75,0+4,8%*
10 JICYCHHS 66,9+5,4# 66,3+5,5# 65,7+5,4#
CexcyanpHas TOCJIE JICUCHUS 66,4+5,2# 73,5+5,8 81,6+6,2*
GbyHkuus crycrs 12 mec 79,4+£5,5 83,2+54 86,2+6,1*
coycts 18 mec 78,3+4,6 82,4+6,2 85,3+5,7*
10 JICUCHUS 69,7+5,6# 69,4+5,3# 68,9+5,5#
[o3HaBaTeTbHAS MOCJIe JICUCHUSI 72,245,5 75,4459 79,6+6,1
PyHKums crycrs 12 Mec 76,3%5,7 79,5+5,6 82,1+6,4
crycrs 18 mec 77,2+5,1 80,3+5,1 80,4+5,6
JI0 JIeUCHUS 61,3+5,5# 60,8+5,5# 60,2+5,5#
Murerpanbubiit | 6050 neuenns 64,3+5,3# 69,3£5,6 75,7£5,7
floKasatelt crycrs 12 mec 73,6£5,6 76,0£5,4 79,245,8*
crycts 18 mec 72,9+4.9 75,6£5,5 78,145,3*%

npumeuanue: * - p<0,05 - docmoseprnocms paznuuuil 6 CpagHeHUU ¢ NOKA3AMEIIMU 8 UCXOOHOM COCMOSTHUU
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Tabruya 2. 3nauenus 0606wennbIX UHOEKCO8 bnudicatiuiell dghgexmusnocmu
CanamopHO-KypOPMHO20 Jedenust y G0NbHbIX 04A208bIM MYOEPKYIE30M IeSKUX

O0o01menHbIe I'pynna cpaBHeHus OcHoBHas rpynna 1 OcHoBHad rpynna 2
HHAECKCHI
3q)d)eKTI/IBHOcTH 10 JICHEeHUus ImocJie JIeUeHusl 10 JeYeHUus mocJjie JeYeHus 0 JICYECHUA nmocJje JedyeHus
41214344 24,6842,82% | 42,943,54 22,8142,87* 42,4221 20,342,24*
Knnanueckuii
-16,53 220,09 22,1
384221 | 2638+122% | 39,11+2,14 | 2001x131* | 3848224 [ 16,14£133*
JlaGopartopHbrit
-12,02 -19,1 22,34
6124+325 | 40,154236* | 62044336 | 384+121* 6194348 | 363+145%
IIcuxonoruyeckuit
21,09 24,04 25,6
) 76,8445 | 6048+421% | 774%4,12 | 5736£3,01% | 7692+4,56 | 53,58+3,22%
Wnterpanpblil
-16,32 20,04" 23,34"

npumeyanue: " — p<0,05 — docmogeprocmv paznuuuti omuocumenvHo nokazamenei I'C

PesyasTaTsl u 00cyxaenue. [ oneHKH 3G PEeKTHBHOCTH
CKIJI 6onpubix OTJI mpoBeneH cpaBHUTeNbHbIN aHanu3 KK
0OoNBHBIX Bcex Tpex rpynmn mo mkane NAIF (tabnuna 1) He-
MMOCPEICTBEHHO MOCIe JeueHus u crmycts 12 u 18 mec. Borsas-
neHo, yto UITKXK B OI'2 HEmocpeACTBEHHO TOCIIE JICYSHUS B
CPAaBHEHHUH C MCXOJHBIMH 3HaUeHUAMH yryumunics Ha 20,4%
(p<0,05), a comyctst 12 mec. Obin Beime Ha 24,0% (p<0,05),
gyepe3 18 Mec — coXpaHsIICS Ha 3TOM ke ypoBHE (ylydIIeHIe
Ha 22,9%; p<0,05) B 91,7% cnyuaes. B OI'l nunamuka mo-
kazareneit mkansl NAIF HenocpeacTBeHHO mocie Je4eHus B
CPAaBHEHUH C UCXOJHBIMH 3HAUEHHUSIMU OblJIa HEI0CTOBEPHOM:
NITKXK ymyummnncs Bcero Ha 12,3% (p>0,05), a cyctsa 12
MecC. JaHHBIM MOKa3aTenb JOCTOBEepHO ymyumuiucs Ha 20%
(p<0,05), uepes 18 mec. — 3 ekt coxpansancs (yrydmeHne
Ha 19,6%; p<0,05) B 81,0% cnyuaes. B I'C HenmocpeacTBeHHO
nocne CKJI mabmoganace TOIbKO TEHACHIUS K yTydIICHUIO
KoK mo mkane NAIF, cnycrsa 12 mec. UIIKXK ymyummncs Ha
16,7% 1o OTHOLIEHWIO K MUCXOIHBIM JTaHHBIM, yepe3 18 mec.
OTMEUEHO COXpaHeHne KIMHuIecKoro s¢dexra B 76,4% ciry-
yaeB. bomnee Bcero coxpaHeHue TepamneBTHYeckoro 3ddexra
OTMEUaJ0Ch IO IIKanaM: COIHalbHOE (YHKIMOHUPOBA-
HUe, (pu3ndecKkas aKTUBHOCTb, SMOIIMOHAIBHOE COCTOSHUE.
ViyumeHne 3MOIMOHAIBLHOTO COCTOSHUSI CONPOBOXKAAIOCH
YMEHBIIEHNEM BBIPAKEHHOCTH aCTEHHYECKOTO CHHAPOMA,
OTMEUeHBbl CHIKEHHE YPOBHEH TpeBOoTH M jaempeccuu (r=-
0,54; p<0,001).

IIpoBeneHHBIN KOPPENSAMOHHBIA aHAIN3 MOATBEPAHI 000-
CHOBAaHHOCTH pa3pab0oTaHHON HaMU HOBOW MEIUIIMHCKOH TeX-
Hosoruu: ueM Boire 0s11 UITKOK, Tem Oonee qurensHO# ObLTa
pemuccus 3aboneBanus (r=+0,68; p<0,001), meHee BBIpakeH-
HOM HMHTEHCUBHOCTb TPEBOYKHO-AETPECCUBHBIX PACCTPOICTB
(r=-0,71; p<0,001), mydrre ObUIa PpEHTTEHOTOTHYECKAS KapTHHA
nerkux (r=-0,63; p<0,001).

VY Bcex ManMeHTOB MPOBEJICHA WHTETpanbHas OIEHKAa HH-
nekcoB apdexruBHOCTH (MD): KITE *)KOT0, J1abOpaTopHOTO,
ICHXOIIOrHYecKoro 1o popmye: [Zal’

o=

rae al — KIMHIYecKue moKas3arTeiny, 1a00paTopHbIe JaHHBIE U
JTaHHBIE TICHXOJIOTHYECKOTO TECTUPOBAHMS, IMEIOIINE 3HAUCHNE
or 1 10 20 6aymIoB B 3aBUCHMOCTHU OT CTETIEHH BBIPAKEHHOCTH
1 OTKJIOHEHHUs OT HOpMBI. Bo Bcex rpymmax WD mmenn mo-
JOXKHUTENbHYIO IWHAMHUKY, YTO TIOATBEPXKAAeT HAIIU Ipes-
mojokeHuss o ToMm, uto KomruiekcHoe CKIJI Gompabix OTJI
C BHYTPEHHHM TIPUMEHEHHEM CpeJIHEMHHEPaTN30BaHHON
MB «Tebepna» u CHUMT Ha mpoeKmuio TpyIHOH KIETKH
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(Ha oOmactp ovaroB) Ha (oHe MPOTUBOTYOepKyne3Hod XT
CIOCOOCTBYET CyIIECTBEHHOMY YIyUIIEHUIO KIMHUKO-()YHK-
LHMOHAIBHBIX M J1a00OpaTOpHBIX MoOKaszarenei (tabmuma 2).
CrexyeT OTMETHTh JOCTOBEPHO 3HAYMMOE NPEHMYIIECTBO
pa3paboTaHHBIX HAMH JIe4eOHO-pEeaOMINTAINOHHBIX METO-
nuk CKJI ogaroBsix ¢popm Th oTHOCHTENBHO TPagUIIMIOHHO
MpUHATOTO JedebHoro kommiekca: B 1,23 (p<0,05) paza B
OI'l uB 1,43 (p<0,01) paza B OI'2.

[Tpu 5TOM JOCTOBEpPHAS MOTOKUTENbHAS TUHAMHUKA B TPYII-
nax, B KOTOPBIX MCIOIb30BAINCH MPUPOTHBIE U NCKYCCTBEH-
Hble JiedeOHbIe (QaKTOPBl, OOBSACHAETCSA, C OJHOW CTOPOHHI,
KOMIapaHTHOCTHIO, KOTJ[a MCIIONb3yeMble JIeueOHbIe (aKTo-
PBI, BO3IEHCTBYS Ha pa3IHUHbIC 3BE€HBS TTATOTCHE3a, OKa3bl-
BAIOT CYIIECTBEHHBIN CAaHOTEHETUYEeCKUN dPPEKT, a ¢ Apyroi
CTOPOHBI — CyMMAI[Usl ¥ TIOTEHIIUPOBAaHHUE UX JIeUeOHBIX (-
(exTOB M MPOTUBOTYOEPKYIE3HBIX XMMHUOIIPETIAPATOB TaKXkKe
Cr0coOCTBOBATM ONTHMHU3AIUH JIEUCOHBIX MEPOTIPUATHI.

BoiBoa. AHanu3 HENOCPEACTBEHHBIX U OTJAJCHHBIX Ha-
omonenuit (cmrycts 12 u 18 Mecs1eB) caHaTOPHO-KyPOPTHOTO
JiedeHus: OOJIBHBIX OY4aroBBIM TYyOEpKyJIe30M JEeTKHX B (aze
paccachlBaHHMs W YMJIOTHEHMS IOKa3all, 4YTO KOMIIIEKCHOE
MPUMEHEHHE KINMaTo-, 0adbHeo- U COKYCHPOBAHHOM Mar-
HUTOTEpanuu Ha (HOHE MPOTHBOTYOEPKYIE3HOW XHMHUOTEpa-
MUY TI03BOJISIET CYIIECTBEHHO BOCCTAHOBHUTH KAaUECTBO XKH3-
HU: WHTETPAIbHBIN MOKa3aTeNb KauyecTBa KM3HM crycTs 12
u 18 MecsmeB mocine caHaTOPHO-KYPOPTHOTO JICUCHHS yIyd-
muics B rpymme 2, B cpeareM, Ha 23,5% (p<0,05) y 91,7%
MAIUeHToB, B rpymmne 1 —na 19,8% (p<0,05) y 81,0%, B rpyn-
ne cpaBHeHHS — Ha 16,7% y 76,4%.
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SUMMARY

ASSESSMENT OF EFFICACY OF NEW METHODS OF SANATORIUM-SPA TREATMENT
IN PATIENTS WITH FOCAL PULMONARY TUBERCULOSIS AGAINST
THE DYNAMICS OF QUALITY OF LIFE INDICATORS

I2Kaisinova A., ’*Gerbekova D., 2Gusova B., ‘Morozova T.

'Pyatigorsk Medical and Pharmaceutical Institute - a branch of Volgograd State Medical University
of the Ministry of Healthcare of Russia; *North-Caucasian Federal Scientific and Clinical Center of Federal Medical
and Biological Agency, Essentuki, Regional Clinical Antituberculous Dispensary, Stavropol,
“Saratov State Medical University named after V.I. Razumovsky of the Ministry of Healthcare of Russia

The purpose of the study is to estimate the effectiveness of
complex treatment of patients with pulmonary tuberculosis in
the phase of resorption and carnification at the spa stage with
the use of drinking mineral water of medium mineralization and
focused pulse magnetic therapy in combination with antituber-
culous chemotherapy.

In order to solve the tasks, the study included 120 patients
with focal pulmonary tuberculosis in the phase of resorption
and carnification who came to sanatorium “Teberda” to get
spa treatment. The patients were distributed into 3 groups by
simple randomization: in the comparison group the patients
received climatic- and anti-tuberculosis chemotherapy; in the
main group 1 the patients were additionally prescribed drink-
ing mineral water “Teberda”; in the main group 2 the patients
had a focused magnetic therapy in addition to the treatment
of the 1% group.

The analysis of immediate and long-term follow-ups (12

© GMN

and 18 months later) of sanatorium-and-spa treatment of the
patients with focal pulmonary tuberculosis in the phase of
resorption and carnification showed that the integrated use
of climatic-, balneo- and focused magnetic therapy against
the background of anti-tuberculosis chemotherapy makes it
possible to significantly restore the quality of life: the inte-
gral indicator of quality of life in 12 and 18 months after the
spa treatment improved in average by 23.5% (p < 0.05) with
91.7% of the patients, in the main group 1 - by 19.8% (p <
0.05) with 81.0%, in the comparison group - by 16.7% with
76.4% of the patients.

The inclusion of drinking mineral waters and focused magnet-
ic therapy in the sanatorium-and-spa treatment of patients with
focal tuberculosis in the phase of resorption and carnification
contributes to the optimization of therapeutic measures.

Keywords: focal pulmonary tuberculosis, spa treatment,
quality of life, mineral waters, focused magnetic therapy.
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PE3IOME

OLHEHKA 39®®EKTHBHOCTH HOBBIX METOJJOB CAHATOPHO-KYPOPTHOT'O JIEHEHHUS BOJIbHBIX
OUYATOBbIM TYBEPKYJIE30M JIET'KHX 10 IUHAMMKE IIOKA3ATEJEN KAYECTBA )KU3HUA

12KaiicunoBa A.C., ’TepGexoa /I.1O., I'ycoa B.A., “‘Mopo3osa T.H.

'TTamueopckuii meouro-papmayesmuyeckuil uncmunym — guiuai Boneozpadcko2o 20cy0apcmeenio2o
Mmeduyunckoeo ynugepcumema Munzopasa Poccuu,; *Cesepo-Kagkasckuil Dedepanbhblil HAYUHO-KIUHUYECKUT YeHmMD
Dedepanvioco meduro-ouonocuuecrkoeo azenmemea, Eccenmyru,; *Kpaegoil knunuueckuii npomugomyobepKynesnulil ducnamncep,
Cmaspononw; *Capamosckuii 20cyoapcmeennulii MeOuyunckutl ynusepcumem um. B.1. Pazymosckoeo Munzopasa Poccuu

Lenps uccnenoBanust - oneHka 3pGEKTUBHOCTH KOMITIIEKCHO-
ro JieyeHus: OOJIBHBIX OYAaroBBIM TYOEPKYJe30M JIETKUX B (asze
paccacklBaHUS U YIJIOTHEHHUS] HA CAHATOPHO-KyPOPTHOM 3Tarie
C MPUMEHEHUEM MTUTHEBOM MUHEPAILHON BOJIbI CpPEIHEN MUHE-
panm3anyy 1 cOKyCHpOBAHHON NMITYIbCHOX MarHUTOTEPANI
Ha (oHE TPOTUBOTYOCPKYIEC3HOM XUMHOTEPATTHH.

B uccnenoBanue BkmrodeHsl 120 GONBHBIX 0YaroBBIM TY-
Oepkyne3oM Jerkux B (pase paccachlBaHUS M YIJIOTHEHUS,
KOTOpBIE MOCTynuiIHM B caHaropuil «TebGepma» Ha caHatop-
HO-KypOpTHOE JeueHue. MeToJoM NpOoCTOM paHAOMHU3ALUU
MAUEeHTHl paclpeielIeHbl B 3 TPYMIMbL: B TPYNIE CPaBHEHHS
MAUEeHTH MONTyYaad KINMaTo- U MPOTHBOTYOEPKYIE3HYIO XH-
MHOTEpAanuio; B Tpynmne | 60IbHBIM JOMOTHUTETBHO Ha3HAYEHA
MUThEBasi MUHepabHast Boga «Tebepaa»; B Tpymnme 2 B IOMOI-
HEHHE K MUTHeBOI MuHepanpHO# Boae «Tebepma» — chokycu-
pOBaHHAsi MArHUTOTEPATIHSL.

AHanu3 HEMOCPECTBEHHBIX U OTIAJICHHBIX PE3yIbTaTOB CITy-
cta 12 u 18 MecsneB caHaTOPHO-KYPOPTHOTO JICUECHHS OOJIb-
HBIX OUaroBBIM TyOepKyae30M JIETKHX B (Daze paccachIBaHHA H
YIUTOTHEHUs TIO0Ka3al, YTO KOMILIEKCHOE NMPHUMEHEHHE KIIMMa-
TO-, OalbHEO- U CHOKYCHPOBAHHONW MAarHUTOTEpanuu Ha (oHe
MIPOTHBOTYOEPKYIIE3HOH XUMUOTEPATINH MO3BOMISAET CyIIECTBEH-
HO BOCCTaHOBHUTH KaueCTBO KU3HU: MHTETPAIBHbINA MOKa3aTelb
KadecTBa JKM3HU cmycTs 12 m 18 MecsueB mocie caHaTOpHO-
KypOPTHOTO JICUCHHUS YIyJIIMICS B Ipynme 2, B CPEAHEM, Ha
23,5% (p<0,05) y 91,7% mnammenTos, B rpymmne 1 — va 19,8%
(p<0,05) y 81,0%, B rpymnme cpaBHeHust — Ha 16,7% y 76,4%.

BkiroueHne NUThEBBIX MUHEPATBHBIX BOJ U CHOKYCHPOBAH-
HOW MarHUTOTEPANHMU B KOMIUIEKC CAHATOPHO-KypOPTHOTO Jie-
YyeHUs OOJIBHBIX 04aroBBIM TyOEpKyJIe30M JIeTKUX B (haze pacca-
CBIBAHUSA U YITIOTHEHHUSI CIIOCOOCTBYET ONTHMH3AINN JTe4eOHBIX
MEPOTIPUITUH.
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@0obds ohggbs, HMI ganodo@m-, do@bgm- ©s gmgybodg-
dgao  dopbodmmgdadool  3mddmgdlg@o  gsdmygbgds
5bB0B o9 ggmmby@o  Jodommg@dsdool gmbbg odang-
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Tuberculosis (TB) still remains one of the important health
issues in Kazakhstan. According to World Health Organization
(WHO), in 2018 the estimates of TB incidence and TB mortal-
ity in Kazakhstan were 68 cases per 100,000 population and 2,6
deaths per 100,000 population, respectively. Kazakhstan is in
the list of 30 countries with high multidrug-resistant tuberculo-
sis (MDR-TB) cases in the World. The rate of MDR-TB associ-
ated with resistance to the main two first-line antituberculosis
(anti-TB) drugs rifampicin and isoniazid in Kazakhstan was 26
cases per 100,000 population [1]. With widespread of drug-re-
sistant M. tuberculosis strains globally, especially MDR-TB and
extensively drug-resistant TB (XDR-TB), the more severe form
of MDR-TB monitoring and control of the disease distribution
is increasingly important [2].

Genotyping methods of M. tuberculosis isolates are important
tools that can be used to investigate outbreaks in order to find
the source of the infection; to control recurrent cases of tuber-
culosis; to determine laboratory mistakes. Insertion sequence
(IS) 6110 restriction fragment length polymorphism (RFLP)
method is the first standardized technique for M. tuberculosis
isolates that was developed by van Embden and his collegues
in 1993 [3]. IS6110-RFLP genotyping is based on determination
of the number of IS6/10 insertion sequence copies. The number
of IS6110 fragments may vary from 0 to 26 copies per isolate.
1S6110-RFLP provides the highest discriminatory power for dif-
ferentiating isolates in comparison to other M. tuberculosis ge-
notyping approaches. For this reason today the method is a ‘gold
standard’ of M. tuberculosis genotyping. In cases where isolates
have less than six IS67//0 fragments, a secondary genotyping
technique is needed to provide sufficient discrimination [3,4].
Other limitations of [S6//0-RFLP method include complexity
of the methodology, the need to use a large amount of biomass
for the analysis. The method is time-consuming as it can take
about 14-21 days from receipt of a sample before IS67/0-RFLP
results are at hand for comparison. Yet, interlaboratory compari-
son of IS6710-RFLP patterns can be difficult because of differ-
ent experimental conditions and data interpretation [5-8]. Spacer
oligonucleotide typing (Spoligotyping) is the second widely
used method in genotyping of M. tuberculosis isolates [9]. This
PCR-based technique is based on detection the presence or ab-
sence of 43 unique spacers in the direct repeat (DR) locus in the
M. tuberculosis genome [10]. Small quantities of DNA are suf-
ficient for the analysis, biological samples (sputum, biopsy ma-
terial) can also be used. Spoligotyping is a quick and convenient
genotyping approach that is well suited for the determination of
M. tuberculosis Beijing family strains [11] the hybridization pat-
tern of which is characterized by the absence of signals between
1 and 34 spacer sequences. Obtained spoligotyping results can
be easily analyzed in publicly available databases such as SIT-
VIT2 [12] and MIRU-VNTRp/us [13]. However, discriminatory
power of the technique is low. Mycobacterial Interspersed Re-
petitive Unit-Variable Number Tandem Repeat (MIRU-VNTR)
is another widely used method for genotyping of M. tuberculo-
sis. MIRU-VNTR is based on PCR amplification of overlapping
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regions of MIRU-VNTR loci scattered throughout the genome
and determination of obtained amplicon sizes. As the sizes of
repetitive units are known, obtained sizes affect to the number of
amplified MIRU-VNTR copies. The method is fast and easy to
perform. It takes around 2-3 days from the delivery of a sample
to obtain MIRU-VNTR profiles [14]. Digital format of the data
enables to compare obtained genotyping data with the derived
MIRU-VNTR results in different laboratories of the globe using
MIRU-VNTRplus database. The initial scheme of VNTR typing
consisted of six exact tandem repeat (ETR) loci in 1998 [15],
in 2001 Supply et.al [14] suggested to conduct the genotyping
by 12 MIRU loci, that is known as classical MIRU set today. In
2006, an extended set of 24 MIRU-VNTR loci that included 15
highly discriminative loci was proposed by Supply et.al [16].
Investigations reveal that 12 MIRU typing can be used for large-
scale prospective studies, but still needed higher discriminatory
power comparable with IS67//0 RFLP [14, 17]. However, the
use of additional MIRU-VNTR loci in combination with the
previously proposed 12 MIRU scheme in both 15 and 24 loci
techniques increased discriminatory power of MIRU-VNTR up
to that of IS67//0 RFLP [16,18,19].

In our previous work (unpublished data), MIRU-VNTR ge-
notyping was carried out for 81 M. tuberculosis clinical isolates
from Almaty city using 24 loci. Evaluation of different MIRU-
VNTR schemes was done for this sample collection. According
to the obtained results 15 MIRU-VNTR (12 MIRU+3 ETR) loci
were chosen for prescreening of M. tuberculosis isolates to re-
duce labor intensity of the method.

Aim of this study: to conduct genotyping to obtain prelimi-
nary information about the genetic diversity and a dominant
genotype of M. tuberculosis in different regions of Kazakhstan
by 15 MIRU-VNTR (12 MIRU+3 ETR) analysis.

Material and methods. Mycobacterial isolates and clini-
cal data. A total of 271 M. tuberculosis clinical isolates were ob-
tained from newly diagnosed pulmonary tuberculosis patients from
South and North Kazakhstan and Almaty city, the largest city in
Kazakhstan from 2016 to 2018. TB patients with a positive result
of sputum culture on M. tuberculosis were included in the study.
Epidemiological and clinical data, including age, gender, ethnicity,
susceptibility profiles of mycobacterium samples etc. were collect-
ed for each patient. Study protocol, informed consent and all types
of recruitment were approved by the Ethics committee of Center
for Life Sciences, National Laboratory Astana, Nazarbayev Uni-
versity (Protocol Ne20 from 22.09.2017 and Protocol Ne05-2020
from 24.09.2020, Nur-Sultan city). Microbiological identification
and isolation of pure cultures of M. tuberculosis were carried out
in National Reference Laboratory of National Scientific Center of
Phthisiopulmonology of the Republic of Kazakhstan (Almaty city).

Microbiological methods. Solid Lowenstein—Jensen nutrient
medium was used for cultivation and isolation of M. tuberculo-
sis, all the tubes with cultures were incubated at 36-37°C until
colonies grew. Smears were prepared for microscopic examina-
tion from all the tubes with grown colonies. These smears were
stained according to Ziehl - Neelsen. /n vitro determination of
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susceptibility to anti-tuberculosis drugs was carried out on the
Lowenstein—Jensen medium by absolute concentrations meth-
od [20, 21] and by using BACTEC-MGIT 960 Mycobacteria
Growth Indicator Tube (BD Diagnostic Systems, USA). Drug
susceptibility to first line anti-tuberculosis drugs was carried
out by absolute concentration method in accordance with WHO
recommendations [21]. The results of microbiological investi-
gations were recorded 28 days after sowing the cultures. Iso-
lates were considered resistant when more than 20 colonies had
grown on media containing anti-tuberculosis drugs. A loop with
the microorganisms was placed in 1 ml of TE buffer (10 mM
Tris-HCl, 1 mM EDTA, pH 7.0) and the bacteria were lysed
by boiling at 80°C for 45-60 minutes. Cells were centrifuged at
12,000 rpm for 5 min and then cooled overnight at -20°C. The
supernatant containing DNA was used for MIRU-VNTR geno-
typing of M. tuberculosis clinical isolates.

MIRU-VNTR genotyping. All 271 M. tuberculosis clinical
isolates were genotyped by PCR amplification of 12 MIRU +
3 ETR (ETRA, ETRB, ETRC) in a Thermal cycler (BioRad,
USA). Primer sequences for all loci are shown in Table 1. The
PCR conditions for all MIRU-VNTR loci were 30 cycles of 30
seconds at 95°C, 1 minute at 63°C, and 1 minute at 72°C. De-
naturation and extension steps for all loci were done for 15 min-
utes. PCR products were visualized on 2% agarose gel stained
with ethidium bromide. 50 and 100-bp DNA Ladders (Invitro-
gen Life Technologies, USA) were used as molecular markers.
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Quantity 1 (BioRad) program was used to detect the PCR frag-
ment size and calculate the number of tandem repeats in each MI-
RU-VNTR locus. 15 MIRU-VNTR (12 MIRU +3ETR) profiles
were obtained for all 271 clinical isolates where every number
corresponded to the number of tandem repeats in a locus. Refer-
ence strain M. tuberculosis H37Rv was used as a control. 15-digit
allelic profiles of all clinical isolates then were analyzed in MIRU-
VNTRplus web resource to identify M. tuberculosis lineages. MI-
RU-VNTR clustering was evaluated using Unweighted pair group
method with arithmetic mean (UPGMA) algorithm. Index of allelic
polymorphism (h) was used to assess the numerical diversity of
MIRU-VNTR loci and was calculated as follows [22]:

h=1 - Yxi2 [0/(n, - 1],

where xi is the i allele frequency at the locus, and n is the
number of isolates.

Results and discussion. Among 271 patients, 179 (66.1%)
were males and 92 (33.9%) were females. The mean age of TB
patients was 36.8 years. Two patients were 1 and 2 years old
children, the age of the rest patients varied from 18 to 77. Re-
garding ethnicity 182 (67.2%) TB patients were Kazakhs, 53
(19.6%) - Russians, 12 (4.4%) — Ukrainians, 6 (2.2%) — Uy-
ghurs, 4 (1.5%) — Koreans. Azerbaijanis, Tatars, Germans and
Uzbeks were represented by 2 patients (0.7%) in each group.
The rest six TB patients (2.2%) belonged to other ethnic groups
such as Chechen, Lithuanian, Kyrgyz, Bulgarian, Armenian and
Belarusian, respectively.

Table 1. Sequence of primers used in MIRU-VNTR genotyping

Locus

Sequence of primers

MIRUO2F

5’-CAGGACACGGGTTCTACTG-3’
MIRUO2R 5’-GGACTAGGTCGAGGTTGTGTC-3’

MIRUO4F 5’-CAGGTCACAACGAGAGGAAGAGC-3’
MIRUO4R 5’-GCGGATCGGCCAGCGACTCCTC-3’
MIRU10F 5’-GACTTCCAACAGCACCGTCTTATC-3’
MIRU10R 5’-TCGCACCGATCACGCTACG-3’
MIRU16F 5’-GTTGGAAACGGCGGTTATTGAC-3’
MIRU16R 5’-CGGAGTCGTCCAGCAAGACC-3’
MIRU20F 5’-TCGGAGAGATGCCCTTCGAGTTAG -3’
MIRU20R 5’-TCACGGTCTCCGCACTAACG-3’
MIRU23F 5’-CTCACCAGGATCGCCAAACC-3’
MIRU23R 5’-TCTGACTCATGGTGTCCAACC-3’
MIRU24F 5’-GCTTGTGCGGGAAGGCTA-3’
MIRU24R 5’-CGATCGCGGATCTTTGCT-3"
MIRU26F 5’-CCAGCAGTTGAGCACAGTTCG-3’
MIRU26R 5’-GGATAGGTCCGAGTTCGATTTCC-3’
MIRU27F 5’-CGGTGACCAACGTCAGATTC-3’
MIRU27R 5’-GCGATGTGAGCGTGCCACTCAA-3’
MIRU31F 5’-CTTCGGCGTCGAAGAGAGCCTC-3’
MIRU31R 5’-CGGAACGCTGGTCACCACCTAAG-3’
MIRU39F 5’-CATCGACAAACTGGAGCCAAAC-3’

MIRU39R 5’-GAAACGTCTACGCCCCACAC-3’

MIRU40F 5’-GCAAGAGCAAGAGCACCAAGC-3’

MIRU40R 5’-TGTCTAATCAGGTCTTTCTCTCACGC-3’
ETRAF 5’-GATTGAGGGGATCGTGATTGG-3’
ETRAR 5’-AAATCGGTCCCATCACCTTCTTAT-3’
ETRBF 5’-GCGAACACCAGGACAGCATCATG-3’
ETRBR 5’-GGCATGCCGGTGATCGAGTGG-3’
ETRCF 5’-GTGAGTCGCTGCAGAACCTGCAG-3’
ETRCR 5’-GGCGTCTTGACCTCCACGAGTG-3’
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Table 2. M. tuberculosis families distributed among clinical isolates in Kazakhstan based on the 15 MIRU-VNTR analysis

M. tuberculosis families Number of isolates %
Beijing 177 65.3

LAM 37 13.7

Ural 20 7.4
Cameroon 16 5.9
Haarlem 12 4.4

NEW-1 8 2.9
Delhi/CAS 1 0.4

Total: 271 100

Table 3. Allelic diversity of 15 MIRU-VNTR loci of 271 M. tuberculosis clinical isolates from Kazakhstan

MIRU-VNTR loci Number of repeats b
0 1 2 3 4 5 6 7 8 9 10

MIRU 2 - 30 239 2 - - - - - - - 0.21
MIRU 4 2 265 - - - - - - - - 0.04
MIRU 10 - 4 22 182 33 10 6 4 2 4 4 0.52
MIRU 16 - 18 21 230 2 - - - - - - 0.27
MIRU 20 - 11 260 - - - - - - - - 0.07
MIRU 23 - - - 4 1 256 10 - - - - 0.1

MIRU 24 - 270 1 - - - - - - - - 0
MIRU 26 - 19 - 8 14 207 5 18 - - - 0.4
MIRU 27 - - 3 262 - - - - - - 0.06
MIRU 31 - 1 49 43 166 6 - - - - 0.56
MIRU 39 - 2 99 169 1 - - - - - - 0.48
MIRU 40 - - 18 206 37 8 - 1 1 - - 0.4
ETRA - 1 33 54 180 3 - - - - - 0.51
VNTR 48 (ETR B) - 9 261 1 - - - - - - - 0.07
VNTR 43 (ETR C) - - 40 13 206 12 - - - - - 0.4

MIRU-VNTR genotyping was performed for 271 M. tubercu-
losis clinical isolates using 15 MIRU-VNTR (12 MIRU + 3 ETR)
loci. MIRU-VNTR analysis of 271 M. tuberculosis isolates from
new cases of tuberculosis identified 97 genotypes, 70 (25.8%) of
them were unique and were found only in one isolate among col-
lected M. tuberculosis samples. The remaining 201 (74.2%) isolates
were grouped into 27 clusters, each containing from 2 to 102 iso-
lates. The biggest cluster consisted of 102 M. tuberculosis clinical
isolates. Two clusters had 10 and 11 clinical isolates, respectively.
One cluster contained 7 isolates, two clusters had 6 isolates and
other two clusters 5 isolates each. Three and five clusters consisted
of 4 and 3 clinical isolates, respectively. The remaining 11 clusters
consisted of 2 M. tuberculosis clinical isolates in the cluster.

The results of the 15 MIRU-VNTR genotyping showed that
65.3% of all the isolates belonged to Beijing family strains (Ta-
ble 2). The second biggest M. tuberculosis family that is distrib-
uted among new cases of tuberculosis in Kazakhstan is LAM,
13.7% of isolates were identified as strains of this family. In
7.4% cases strains of Ural family were determined. Cameroon
and Haarlem families of M. tuberculosis were found in 5.9% and
4.4% cases, respectively. Other M. tuberculosis families such
as NEW-1 and Delhi/CAS were detected in less than 3% cases.

The results of the 15 MIRU-VNTR approach revealed the most
polymorphic and informative loci (Table 3). Allelic polymorphism
analysis of the 15 MIRU-VNTR loci showed that MIRU 31 locus
is the most discriminatory locus (h=0.56). The second polymorphic
© GMN

locus is MIRU 10 (h=0.52) followed by ETRA locus (h=0.51).
Allelic diversity of MIRU 26, MIRU 39, MIRU 40 and ETR C
loci varied from 0.4 to 0.48. MIRU 24 locus is less informative.
Almost all isolates (n=270) had the same allelic variant, index of
allelic polymorphism was equal to 0. MIRU 2, MIRU 4, MIRU
16, MIRU 20, MIRU 23, MIRU 27 and ETR B loci were also poor
discriminant. Index of allelic polymorphism of the mentioned loci
was between 0.04 and 0.27.

Data on drug resistance of 271 clinical isolates to the first-line anti-
TB drugs revealed that 58.3% (158 isolates) of isolates were drug-re-
sistant. Among 158 drug-resistant isolates 86 (54.4%) samples were
MBDR. 39 out of 158 isolates (24.7%) showed polyresistance, where M.
tuberculosis samples were at least resistant to two drugs except MDR.
And 33 out of 158 isolates (20.9%) were monoresistant. When analy-
sis of drug resistance across M. tuberculosis families was conducted, it
was noted that Beijing family isolates were more drug-resistant (121
out of 177 isolates, 68.4%), than susceptible (56 isolates, 31.6%).
Among LAM family strains the number of drug-resistant isolates was
higher too, more than 50% of isolates (20 isolates, 54.1%) were drug-
resistant compared to the susceptible ones (17 isolates, 45.9%). MDR
strains prevailed among both drug-resistant Beijing and LAM family
strains. Among Ural, Cameroon, Haarlem and NEW-1 families, on the
contrary, clinical isolates were more susceptible — 11 out of 20 (55%),
11 out of 16 (68.7%), 10 out of 12 (83.3%), 7 out of 8 (87.5%), respec-
tively. One isolate that belonged to Delhi/CAS family was susceptible
(Table 4).
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Table 4. Drug resistance of 271 isolates across M. tuberculosis familiese

M. tub Iosi Resistant
. tuberculosis . .
families Susceptible . Polyresistant (resistant at least Number of isolates
Monoresistant MDR
to two drugs except MDR)
Beijing 56 18 32 71 177
LAM 17 7 10 37
Ural 11 4 3 2 20
Cameroon 11 4 - 1 16
Haarlem 10 - 1 1 12
NEW-1 7 - - 1 8
Delhi/CAS 1 - - - 1
33 (12.2%) 39 (14.4%) 86 (31.7%)
Total: 113 (41.7%) 271 (100%)
158 (58.3%)

Today, more than ten methods of M. tuberculosis genotyp-
ing tools exist, MIRU-VNTR is one of the widely used method.
This approach has proven to be quick and easy to conduct, and
allows the comparison of obtained results between laboratories.
12 MIRU loci method has been widely used in many studies, but
it is not productive for examination of clustered isolates [23, 24].
The optimized set of 24 MIRU-VNTR loci has slightly high dis-
criminatory power compared to the 15 MIRU-VNTR loci meth-
od. However, 15 MIRU-VNTR loci approach is considered as
a highly discriminatory technique for first-line M. tuberculosis
genotyping that can replace 12 MIRU loci methodology [25,26].

Genotyping methods have been used for epidemiological
studies of tuberculosis in various countries. In Kazakhstan, sev-
eral studies were performed on identification of mutations in
genes responsible for drug resistance [27, 28], whole genome
sequencing of M. tuberculosis clinical isolates [29,30] and some
studies on molecular genotyping of M. tuberculosis [28, 31, 32,
33]. In our work we performed 15 MIRU-VNTR (12 MIRU+3
ETR) analysis to obtain preliminary data about the genetic bio-
diversity and a prevalent genotype of M. tuberculosis in various
regions of Kazakhstan.

Genotyping results of 271 M. tuberculosis clinical isolates
analyzed by the 15 MIRU-VNTR in our study displayed that
7 M. tuberculosis families are distributed in studied regions of
Kazakhstan. M. tuberculosis Beijing family is the largest fam-
ily identified in our study. 65.3% of all isolates in the study be-
longed to this family. Beijing family strains were also prevalent
genotype in other studies conducted in Kazakhstan. In our pre-
vious study Beijing family isolates were found in 78.4% cases
among pyrazinamide-susceptible and pyrazinamide-resistant M.
tuberculosis clinical isolates [28] and in the investigations of
Ibrayeva et.al [32] 68.3% clinical isolates from the patients in
the penitentiary system belonged to Beijing family. The geno-
typing results were obtained using 12 and 24 MIRU-VNTR loci,
respectively in the mentioned studies. In the study of Skiba et.a/
[33] 24 MIRU-VNTR and spoligotyping techniques were used
for genotyping, Beijing family strains were identified in 72.2%
cases (109/151 isolates). Strains of Beijing family were found in
1990s in Beijing (China) and were responsible for several out-
breaks [34, 35]. According to publications, strains of this fam-
ily affect young individuals [9] and were associated with drug
resistance in different countries [36, 37]. Association of Beijing
genotype with drug resistance (in general) in Kazakhstan was
shown by Kubica et.al/ [31]. Skiba et.al revealed association of
MDR-TB with M. tuberculosis Beijing family isolates in the
country [33].
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The second largest M. tuberculosis family that is determined
in Kazakhstan is LAM, the frequency of distribution of LAM
family is 13.7%. Strains of LAM family particularly prevalent
in South America. Majority of LAM isolates (>90%) distributed
in former Soviet Union countries belong to LAM-RUS sublin-
eage and were found in 13.3-41.8% cases [38]. Ural is another
M. tuberculosis family that is spread in Kazakhstan, strains of
this family were detected for the first time in Ural area (Russian
Federation) [39]. 7.4% of all isolates were detected as Ural fam-
ily strains in our study. Strains of LAM and Ural families pre-
vailed among Kazakhstani M. tuberculosis isolates after Beijing
family strains in investigations of Skiba et.a/ as well [33]. The
frequency of these families were 11.3% (17/151 isolates) and
5.3% (8/151 isolates), respectively. The rest four M. tuberculo-
sis families (Cameroon, Haarlem, NEW-1 and Delhi/CAS) were
identified in less than 6% cases.

When the 15 MIRU-VNTR was introduced to investigate
M. tuberculosis isolates the most allelic diversity was noted for
MIRU 31, MIRU 10 and ETRA loci (h=0.56, 0.52 and 0.51).
MIRU 24 locus showed the lowest discrimination, index of al-
lelic polymorphism was equal to 0.

In this study, more than 50% (58.3%) of collected 271 clini-
cal isolates were drug-resistant. Among M. tuberculosis lineages
Beijing and LAM family strains mostly consisted of drug-resis-
tant isolates — 68.4% and 54.1%, respectively with prevalence
of multi-drug resistant isolates. Skiba et.al [33] showed that
88.9% of MDR isolates belonged to Beijing family (p<0.0001)
and LAM family strains were more MDR than other non-Bei-
jing genotypes (p=0.01). In order to assess whether Beijing and
LAM family strains are associated with drug resistance overall
and specifically with MDR-TB statistically in our study, we will
further conduct DNA sequencing of genes responsible for resis-
tance to first line anti-TB drugs. In spite of some limitations of
the study such as samples only from several regions of Kazakh-
stan, the quantity of samples were higher compared to previous
published studies on genotyping of Kazakhstani M. tuberculosis
strains [28,31,32,33].

Conclusion. The results of 15 MIRU-VNTR (12 MIRU+3
ETR) genotyping showed that Beijing genotype is a dominant
genotype of M. tuberculosis in the studied regions of Kazakh-
stan. 65.3% of the clinical isolates were determined as Beijing
family strains in our study. Most of Beijing family isolates
(68.4% - 121/177) were drug-resistant compared to other M.
tuberculosis families. MDR-TB prevailed among drug-resistant
Beijing (58.7% -71/121) and LAM family (50% - 10/20) strains.
Whether Beijing and LAM family strains have association with
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drug resistance in general and especially with MDR-TB statisti-
cally will be evaluated further after sequencing of genes respon-
sible for the drug resistance.
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SUMMARY

USE OF 15 MIRU-VNTR GENOTYPING FOR DISCRIM-
INATING M. TUBERCULOSIS CLINICAL ISOLATES
FROM KAZAKHSTAN

12Akhmetova A., *Akilzhanova A., *Bismilda V.,
3Chingissova L., 'Kozhamkulov U.

'Laboratory of Genomic and Personalized Medicine, Center for
Life Sciences, National Laboratory Astana, Nazarbayev Univer-
sity, Nur-Sultan; *Department of General Biology and Genomics,
L.N.Gumilyov Eurasian National University, Nur-Sultan, National
Reference Laboratory, National Scientific Center of Phthisiopulm-
onology of the Republic of Kazakhstan, Almaty, Kazakhstan

Tuberculosis is one of the main problems of medicine in Ka-

zakhstan. Kazakhstan is on the list of 30 countries with high
rates of multidrug resistant tuberculosis in the world. Aim of
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this study is to conduct genotyping by MIRU-VNTR method to
get preliminary data on M. tuberculosis genotypes distributed
among the clinical isolates in Kazakhstan.

271 M. tuberculosis clinical isolates were gathered from new
cases of tuberculosis from different regions of Kazakhstan in
this study. Genotyping was done using 15 MIRU-VNTR (12
MIRU+3 ETR) loci. Obtained digital profiles of the clinical
isolates were analyzed using the database on miru-vntrplus.org.
Phylogenetic tree was built by UPGMA method.

97 genotypes were identified, 70 (25.8%) of them were unique
and were determined in one isolate in the sample collection. The
rest 201 (74.2%) isolates were grouped into 27 clusters, that con-
tained from 2 to 102 isolates. According to genotyping results M.
tuberculosis Beijing family strains were found in 65.3% cases. 121
out of 177 Beijing isolates (68.4%) were drug-resistant. Prevalence
of MDR-TB was detected among drug-resistant Beijing (58.7% -
71/121) and LAM family (50% - 10/20) isolates.

Keywords: tuberculosis, MIRU-VNTR genotyping, Kazakh-
stan.

PE3IOME

INPUMEHEHHUE 15 MIRU-VNTR TI'EHOTHUIIUPOBA-
HUs1 JJIsI XAPAKTEPUCTUKHWN M. TUBERCULOSIS
KIIMHUYECKHUX U30JI5SITOB B KASAXCTAHE

12AxmeroBa A.K., " Aknibxkanosa A.P., *bucvuiana B.JL.,
SYuurucosa JI.T., 'KoxxamkyiioB V.A.

Ulabopamopust 2enoMHOU U NEPCOHANUIUPOBANHOU MEOUYUHDL,
Llenmp nayx o swcusznu, National Laboratory Astana, Hazap6a-
es ynusepcumem, Hyp-Cynman, *Eepazuiickuil HayuoHanibHblil
yuusepcumem um. JI.H. I'ymunesa, kagpeopa obweil buonoeuu u
eenomuru, Hyp-Cynman; *Hayuonanenas pegpepenc nabopamo-
pust, Hayuonanenwiti nayunviii yenmp @musuonynsMoHomo2uu
Pecnyonuxu Kazaxcman, Anmamol, Kazaxcman

TyGepkyre3 sBiIseTcs: OHOW U3 OCHOBHBIX MPOOJIEM METULIU-
uel B Kazaxcrane. Kazaxcran Bxoaur B unciio 30 cTpan mupa ¢
BBICOKMMH IIOKa3aTesIMH TyOepKylie3a ¢ MHOKECTBEHHOIT Jie-
KapCTBEHHOH yCTOHYMBOCTBIO.

Lenp uccnenoBanust - reHorunupoBanue merogom MIRU-
VNTR pu1s nonyueHus npeaBapuTeIbHbIX JaHHBIX 10 TeHETHYe-
CKOMY pa3HO00pa3Hio KIMHUYECKUX H30JATOB M. tuberculosis,
pacnpocTpaneHHbIX B Kazaxcrane.

B uccinenoBanuu cobpan 271 kiuHUYECKUH uU3074T M.
tuberculosis OT BliepBbIE BBISIBICHHBIX OOJIBbHBIX TYOSPKYIE30M
U3 pa3auyHbIX pernoHoB Kaszaxcrana. I'eHoTunupoBaHue mnpo-
BezieHo ¢ npuMeHenueMm 15 MIRU-VNTR (12 MIRU+3 ETR)
70KycoB. [lomydeHHBIC T BCEX KIMHUYCCKUX H30JISATOB IH(-
poBbie NPOQUIN NPOAHATU3UPOBAHBI C UCIIOIb30BaHUEM 0a3bl
JaHHbIX miru-vntrplus.org. OuaoreHeTH4YecKoe APEBO MOCTPO-
eHo merornoM UPGMA.

Unentudurmposano 97 renorumnos, 70 (25,8%) n3 KoTOpbIX
ObLTH YHUKaJIbHBIMU U 06Hapy>|<eH|>1 TOJIBKO Y OJHOI'O U30JIATa B
BeiOOpke. Ocrasmmuiics 201 (74,2%) uzonsat obpazosan 27 kia-
CTEepOB, KOTOPbIC BKIO4YaIH B ceOs ot 2 1o 102 uzonsros. [To
pesynabsraram reHotunupoBanus 177 (65,3%) n3014T0B UAEHTU-
¢unmpoBaHkl Kak mraMMbl cemeiictBa Beijing M. Tuberculosis,
u3 Hux 121 (68,4%) - nekapcTBeHHO-ycTOHuUBBIN. TyOepkye3
C MHOXECTBEHHOMW JIEKapCTBEHHON yCTOHMYMBOCTBIO, B OCHOB-
HOM, BCTpEYaJCsi CPeAn JIEKapCTBEHHO-YCTOWYMBBIX H30JISTOB
cemeiictBa Beijing (58,7% - 71/121) u LAM (50% - 10/20).



GEORGIAN MEDICAL NEWS
No 7-8 (316-317) 2021

Agboydy

15 MIRU-VNTR g 96m@03009d0l as3myggbgds M. TUBER-
CULOSIS-0l ganobogg®o  obm@s@gdol  @sbsbosmgdo-
Lomgol gobobgmdo

125.0b3g@mgs, 2o, s goagobmgs,’g.00bdogn s *an hobyolimgs,
la. 30103 390 mgo

196m39@0 s 39@lmbogmobgdymo  dgooiEobols  @o-
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(396®®0,National Laboratory Astana, bsbs®ds930l 9boggd-
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D00 gOmsgbygao 96ogg@lodg@o, bmgswo domemyools
> 39bmBogols  gomgds, by@-lyam@ebo; g@mgbyeo
9890 9bL-@50mMsGM@0s,  Bnobom3ygedmbmemyools
9Omgbygao Ladgbogdm 3gbH®0, sands@o, gobabgmo

BP9 mbo Ghgds gHM-gH0 doMoms Lsdgwozobm
3Omdangdo gobobgm@o. gobobgmo dbmegenomls 30 Jggye-
6ol m@obss Idsgmmdomo Ladgy®boen{edemm @gbol-
B96B™d0L BHYogdggembols dowsgno dohggbgodagdom.

330g30L  Jobobl  FomBmopygbos  g9bmE0 30Mgds
15 MIRU-VNTR-3gmmpomn  Fobol{s®o  dmbsigdgdols

domgdols dobboo M. tuberculosis gobobgmdo o0 (39809
a0 3e0bogg®o obmas@gdols a9b9@ 03900 IMegsan-
R90mgbgdols globgo.

330 g30bsmgol gobobgmol Lbgoolbgs Mgaombowsb
B 09039 mbol J0Mggms® o035 YOYEMSpsb  Dg-
a®mgoaos M. tuberculosis 271  genobogygdo obmas@o.
396mB030dgos  bo@sdes 15 MIRU-VNTR (12 MIRU+3
ETR) anmgglgool  godmygbgdom. gggems  gerobogy®o
0bo@s@obsmgol domgdymo 3080MdM0g30 3MMBoang-
b0 gosboamobgoymos dmbszgdms dsbols miru-vntrplus.org
3dmygbgdom. Gogmagbgbydo by sygdyeos UPGMA
390M©om.

0gbBogoEoMgogmos 97 g9bm@o 30, G®IgEmsysh
70 (25.8%) gbogsgry@os s wogoloGes Ibmeme
900 0bm@s@To. obo@hgbds 201 (74,2%) obmens@ds
9dd6s 27 gansbBgdo, dmdgaoi dmoEsgos 2-©sb
102-30g 0bm@s@l. 96m@E0 30930l dgogygdol dobgeo-
300, 0bmasBgdols 65,3% 0 bBogoEo®ws, Gmam@G M.
tuberculosis-ols Beijing myxobol d@sdgodo. Beijing-ols 177
0bm@s@osb 121 (68,4%) oym (odsg@gboli@gbdgeno.
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LAM-U (50% - 10/20) ‘deméol.

METABOJUYECKHUE OCOBEHHOCTH J)KUPOBOM TKAHU U KIMHUYECKOE 3HAYEHUE
AJIMTIOKUHOB Y BOJIbHBIX HEAJIKOTOJIbHOM JKUPOBOM BOJIE3HBIO TEYEHM (OB30P)

Iusropak E.B., SIkosaesa O.A., [lusropak H.A., ®exxara U.B., lopomkesny U.A.

Bunnuykuii nayuonanvuvill meouyunckuil ynugepcumem um. H.M. Ilupoeosa, Ykpauna

JKupoBast TKaHb — 3TO HE TOJBKO SHEPreTHYECKOe JEINo, HO
U 9HJIO- U TNApaKpUHHBII OpraH, KOTOPBIH CIIOCOOEH BIHATH
Ha Jpyrue opraHsl U cucteMbl. [Ipu M30BITOYHON Macce Tena
nponudepanus ¥ TUIEPTPODUs aAUTIOLUTOB COMPOBOKIACTCS
nHpunpTpanmeil MakpodaraMu ¢ MOCIEIYIOMIUM Pa3BUTHEM
BOCHAIUTENIBHBIX PEaKLHi, B PE3yJIbTaTe 4ero U3MEHseTcs Me-
TaboInYecKass aKTUBHOCTb KUPOBOW TKaHU. VIMEHHO MO3TOMY
PSII y4EHBIX CUMTAIOT IIATOJIOTMYECKOE OXXHPEHHE XPOHUYE-
CKHM CHCTEMHBIM BOCIAJIMTENILHBIM ITporieccoM [4,30].

XKupoBas TKaHb sBIseTCS (HPU3UOIOTHYECKHM PE3EPBYapOM
JKUPHBIX KUCHOT [17]. B ciyuasx, korga cmocoOHOCTb K HAKO-
IUICHHIO MEeperpy’keHa, SHIOKPUHHbIE (QYHKIMN KUPOBOI TKa-
HH MEHSIOTCS, U JAJIbHEHIIIee HAKOIIICHNUE SKTOIMYECKOT0 )KUpa
MPUBOAUT K JIMIOTOKCHYHOCTH, KOTOPasi CIIOCOOCTBYET pa3BuU-
THIO BOCHAJICHUs U MHCyauHopesucteHTHocTu (MP) B nedenn
[11]. B Hacrosmee BpeMsi JTUIMOTOKCUYHUCTh paccMaTpUBaeTCs
KaK JIBIDKYILAst CHJIa B MEXaHU3ME, KOTOPBIIi JIEXKHUT B OCHOBE IIPO-
IPECCHPOBaHKS 3a00JIEBAHUSA OT IPOCTOrO CTEATO3a JI0 HEAIKO-
ronbHOTO crearorenarura (HACT). Crearo3 neueHn MOXKET TeHe-
PMPOBAThCS TAKUMH MEXaHU3MAMH, KaK: YBEJIMUCHUE CBOOOIHBIX
JKUPHBIX KUCJIOT YBEJIMYEHHE MOTPEONICHUs JKUPA; HOBBILICHHBIH
nunoreHe3 de novo; yMeHbIIeHHe CBOOOIHOTO OKHUCIICHHUS KUPOB
1; CHIKEHHE CEeKPELIMH TIeYCHOYHbIX TPHITINLIEPUIOB.

© GMN

O’KUpEeHUE CUNTACTCS [TIABHOM MPOOIEMOit 3[paBOOXPaHEHUS
B JIBA/ILIaTh NE€PBOM BeKe. DTO XPOHMYECKOE MPOBOCHAIUTENb-
Hoe 3aboyieBaHNe, KOTOPOE CUCTEMHO BIIHAET HA HOPMAJbHYIO
(Gu3nonornio u OOMEH BEILECTB, BBI3bIBAS MHOKECTBEHHbIE
CBsI3aHHbIE 3200JI€BAHUS, TaKHE KaK CEpAEYHO-COCYIHUCThIC 3a-
GoneBaHus1, qUabeT, HEANIKOroIbHasl )KUPOBasi OOJIE3Hb MEUCHH
(HAXGBII) u nexotopsle Buabl paka [30]. Hannuue oxupenus
U, 0coOCHHO, abIOMHMHAJIBHBIA THIT paclpeleleHus KUPOBOU
TKaHu crocodcTBytoT popmupoBanno HAXKBII. A6nomunans-
HO€ OXKMPEHHE UTPaeT BEAYILIYI0 POJb B Pa3BUTHU U MPOTpeC-
cupoBanuu WP. [lnd auarHocTHKM BUCUEPATIBHOIO OKUPEHUS
ucnonb3ytoT uuaeke OT/Ob (0KpyXHOCTh TalUuH/OKPYKHOCTh
Oenpa), YTO TO3BOJSIET OLEHUTh NPUOPUTETHOE CKOILJICHUS
JKHpa B a0ZIOMHHAIEHOM XHPOBOM JIETIO.

[lo mannbM nuteparypsl [20], unnexc maccel Tena (UMT)
SIBJIAETCS HE3aBUCHMBIM MPEIUKTOPOM Pa3BUTHUS KUPOBOH MH-
(unprpanny nedenu. Kak nmokasanm uccieioBaHus pacnpocrpa-
HeHHocTh HAXKDBII nuneitno Bospacraer ¢ ysennuenuem VIMT,
nocruras B 14 pa3 6onee Bbicokoro pucka npu UMT 37,5-40
KI/M? B CPAaBHEHHUH C HaceJeHUEM C HOpMallbHBIM BecoM. Kak u
0XKHUJ1ATI0Ch, A0COTIOTHBIH PHCK BBIIIE Y NAIUEHTOB ¢ JUAa0eTOM
npu modom UMT. B wactHocTH, uTO Kacaercs pucka HAXKBII,
HaJM4Ke qruadeTa B MOMyJSIIUKE ¢ HOPMaJbHON MacCoi Tena dK-

135



BUBaJIeHTHO yBennueHuto MMT na 5-10 xr/m? daxruyeckw,
110 70% MAIKEeHTOB C CaXapHbIM THa0CTOM UMEIOT )KUPOBBIC 3a-
Gonesanusi nedenu [33], y marmentoB ¢ HAXBII u nuaberom
npu Ouoricun redeHu HaOmogaeTcs 0ojiee BhIpaKCHHAsl CTe-
IIeHb BOCHAJICHUS U Oosee ObICTpast 3BOJIOLMS B HAIIPABICHUH
renaToueUIIoNIpHoil kapiuHoMsel. JlanHble PoTTepraamckoro
UCClieIoBaHMsl Mokasainu, 4to cocyiectBoBanue HAXKBIT u
nuabeTa CBA3aHO ¢ OoJiee BBICOKUM PUCKOM pa3BUTHs (HHOpo3a
nedyenu [37], u Ha 3TOT npolece He BIuseT Bo3pact. bonee Toro,
HE TOJIbKO Haju4ue auabera, HO HapyLICHHE TOJICPAHTHOCTH K
yIIEBOaM UMEIOT B3aUMOCBS3b C [TOBBIIICHHBIM PUCKOM Pa3BU-
tust HACT y nmaunenTtoB ¢ HAXBII. Hakonen, nanuune nuate-
Ta yBenuuuBaeT cMepTHoCTh y nanuenToB ¢ HAXKBII. C npyroit
CTOPOHBI, HEOOX0IMMO MOMHUTH, 4T0 Haimuune HAXKBII ysenu-
YUBAET PUCK FMIIEPIVIMKEMHHU U Y TALUEHTOB, YKE CTPAJAI0IINX
nabeToM, yCHIMBAeT PUCK METabOINUeCKOil JAeKOMIIEHCAluu
[18]. Takum obpaszom, cesaze mexay HAXKBII u UP sBnsercs
B3aUMOOTSTOIIAOIIEH.

HAJKBII uame BcTpedaeTcs y HALMEHTOB C HM30BITOYHBIM
BECOM U OKUPEHHMEM, IO JAHHBIM YYCHBIX 4acTOTa Pa3BUTHS
HAJKBII nenocpencreenno xoppenupyer ¢ UMT [15], onnako
IpH HAJIMYMK MeTabonnueckux (akTopoB, TAKUX KaK aOIoOMH-
HaJIbHOE OKUPEHHUE, MOXET BCTPEUaThCsl M Y JIUI[ C HOpMallb-
HbIM BecoM. Hannuue abnoMHUHAIBHOIO OXXHPEHUS MOXKHO 3a-
MOJI03pUTH NpU yBeJndeHun oobEma tanmu u UMT, Ho oHu He
SIBISIIOTCSL AOCOJIIOTHO HAJIGKHBIMH Mapkepamu. Pesynbrarsl
HECKOJIBKUX HCClleoBaHuH mokasanu cBszk Mexxy HAXBII u
MeTaboInIecKUMH (PaKToOpaMu PHUCKa, TAKUMHU KaK AMCIHUITHJIC-
MUsl, TUIIEPIIIMKEMUSI U BHCLepaiibHOe oxupeHue [16]. Bonee
TOrO, noTpedieHne GpyKTo3sl U AueTa, boraras XOJIECTEPHHOM,
Obutn cBsi3anbl ¢ pasputueM HAJKBIT 6e3 oxupenus [25]. Te-
HETHYECKUE U JIUTeHETHUeCKHEe (PAKTOPBI TAKXKE UIPAIOT CBOIO
poinb [9,16]. UHTEepecHO, YTO T'UCTONIOTMYECKHE M3MEHEHUS Y
nanpeHtoB npu HAXKBIT Ge3 oxkupeHHs, 1 ¢ OKUPEHUEM I10-
XOXKH ¥ CMEPTHOCTh B 00€UX IpyIIiax B PaBHOW CTEIIEHH yBEIH-
YMBAETCSl B CPAaBHEHUHM ¢ o01Iel nomyssiuei [15].

[IIBesickue yueHsle, IpoBe/s ucciaeJoBaHUs Ha 2664 narueH-
tax ¢ HAXBII, oOHapyxunu, uro nauueHtsl ¢ UMT menee 25
KI/M?HUMEIOT 00Jiee HU3KUE CTaauu (pubpo3a, OMHAKO OHU TO/I-
BEpIKeHBI 00JIee BHICOKOMY PHCKY TSIKEJIOTo TeUeHUst 3a00seBa-
HUS nedyeHu B cpaBHeHuu ¢ nauueHtamu ¢ HAXBII u Gonee
BoIcOKMM MIMT, He3aBUCHMO OT MMEIOMINXCS COMYTCTBYIOMINX
HapymeHui [12].

MetaaHanu3 KMTAHCKUX YY€HBIX IOKa3aJl, YTO y MAlMEHTOB
¢ HAXKBIT u oxuperneM (COmTacHO 3THUUSCKUX CHCIM(DHUCCKUX
nokazarened UMT it onpezenieHns: HATMUKMST M CTEIICHH OXKH-
PeHUs) NPEABUAUTCS XYIIHI JOITOCPOUYHBIN POTHO3, MO UX XKe
MHEHHIO, OXKUPEHHUE MOKET OBITh HE3aBUCUMBIM (DAKTOPOM pa3BH-
st HACT nim ¢ubposa y narmentos ¢ HAXBIT, a HACT cneny-
€T paccMaTpHBaTh KaK MOTCHIHAIBHYIO MULLIEHB U (hapMaKoJIo-
HUYECKOT0 JICYCHUST HE3aBUCUMO OT OKUpeHHUs [8].

AIMITIOHEKTHH — 3TO HauboJiee pacrpoCTPaHEHHBIN U CIICLH-
(uyecknii ropMOH, KOTOPBIil CHHTE3UPYETCs B IKMPOBOH TKAHH.
B nedenu ero aeiicTBre MPOUCXOIUT C MOMOIIBIO PELICTITOPOB
nByx tunoB - Adipo R1 u Adipo R2 [19]. O6a tuna peuentopa
UrparoT poiib B aKTHBALMH S-aJlecHO3MHMOHO(OChAaTIpOTeHH-
kuHa3bl (AMPK) u PPAR-y. Kpome Toro, T-kaarepun MoxeT
B3aUMOJICIICTBOBATh KaK KOPELENTOP CUTHAJIBHOTO peLenTopa,
Yyepe3 KOTOPbIH aJMIOHEKTUH MepeaaeT MeTaboIMIeCKUe CHI-
Hauibl [36]. AIIMIIOHEKTUH CBSI3BIBAETCS C KJIETOYHBIMH pEIlerl-
topamu Adipo R1 1 Adipo R2. ITepBbIit HaXoqUTCsI IperMyIIIe-
CTBEHHO B IONEPEYHOIIONOCATON MYyCKynaType, JeHCTByeT Kak
BBICOKOA()(MHHBIIM PELenTop Uil TPEXMEPHOTO aJUIIOHEKTHHA
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U KaK HU3K0a(Q(GpUHHBIN ISl BBICOKOMOJIEKYIISIPHOM (hOPMBI aJiu-
noHektrHa. Adipo R2 pacnonoxeH B Me4eHH M HIOTENUAIb-
HBIX KJIETKaX, QyHKIHOHUPYET KaK Hu3koadGUHHBIH perentop
JUISL BHICOKOMOJIEKYJISIPHBIX H30MEPOB.

AJIMTIOHEKTHH C TIOMOIIBIO CBOEro cBs3biBaHus ¢ adipoR1
aKTUBHpYeT U uHIyrmpyer ¢dochopunuposanne nytn AMPK
[5], uTo mPUBOAMT K YBEIMYECHUIO YTHIM3ALMUU DIIOKO3bI U
OKHCJICHUSI JKMPHBIX KUCIIOT B MBIIIIAX U redeHu. Kpome Toro,
9TO CBSI3bIBAHUE CIIOCOOCTBYET IIPOHUKHOBEHHUIO BHEKIICTOYHBIX
noHoB Kanbiud (Ca 2+), npuBons Kk aktuBauuu Ca? + KajibMo-
JyJIMH-3aBUCHMOI1 poTerHKHHa3bI-knHa3bl-b (CaMKK-b), He-
obxoxumoit s aktuBaunun AMPK [35]. C npyroii cTopoHsI,
QJIUIIOHEKTHH MOXKET CBs3bIBaTh M akTuBHpoBaTh AdipoR2,
TEM CaMbIM YCHJIMBAsi OKMCJICHHE JKHUPHBIX KUCJIOT 33 CUET aK-
tuBaun PPARa u skcrnpeccuu ero poJCTBEHHBIX T'€HOB [5].
Bnocnencteun sxcnpeccust PPARg yBennunBaercs BMecte ¢
YBEJIMUCHUEM MHUTOXOHIpUH B MuouuTax [35]. AAMIOHEKTUH
TAKOKe CHHMYKAeT BBIPAOOTKY IIIIOKO3bI MEUCHBIO 33 CUET CHU-
sxenus dkenpeccunt MPHK docdoenonmupysarkapbokcnkuna-
3bI U INIOK030-0-hocdarassl - ABYX BaKHEHIINX (EPMEHTOB B
[JIIOKOHEOTeHe3e. AJMIIOHEKTHH MOXKET BIHMAThH TAKKe Ha CHT-
HaJbHBIN MyTh lepamMuaa. MHAynupyer akTHUBALMIO LEepaMu-
J1a3bl; CJIEIOBATENIbHO, CHIDKACT YPOBEHb lIepaMUa B ICUCHHU,
YTO HPUBOJMUT K YIYYIICHHIO YyBCTBHTEIBHOCTH K MHCYJIHHY.
HamporuB, maneHue ypoBHs aJUIIOHEKTHHA MOXET MPUBECTH
K HOBBIILICHUIO YPOBHSI LiepaMuia B MEYCHH, YTO MOXKET OBbITh
npuuuHo NP [35].

Psan uccnenoparenel nokasanu, 4TO HEKOTOPbIC TOPMOHBI U
UUTOKHUHBI - Titokokoptukoctepouabl (I'KC), unTepiedkun-6
(MJ1-6), mponakTHH, TECTOCTEPOH, (aKTOp HEKPO3a OIyX0JIeh-
(®HO-a) n 3HepreTuyeckue cyocTparsl - HUKIMYECKUN aleHO-
3uaMoHodochar (HAM®), TOPMO3ST IKCIPECCUIO TeHA aAUTIO-
HeKkTHHa. J[0ka3aHO, YTO TOPMOH POCTa U MHCYINHONOAO0OHBIH
¢axrop pocra-1, a TakxKe psiJ IPOAYKTOB MUTAHUS, HAIPUMED,
0eJIOK COM, JINHOJIEBAsI KUCIIOTA, PBIOHIA KHP CIIOCOOCTBYIOT Ce-
KpeLUHU aJMIOHEeKTHHA.

Cynst 00 OCHOBHOM OHOJIOTMYECKOM JICUCTBUH aUITOHEK-
THHA, ClIe[lyeT OTMETHTb €ro HalpapJIeHHOCTh HA MHULIUALIMIO
CHCTEM, 00€CIIeUMBAIOIIUX MTOCTYIJICHHE B KPOBOTOK SHEPreTH-
YECKUX CyOCTpaToB, TAKMX KaK JKHUPHBIC KUCIOTHI M INIOKO3a.
®duznonornyeckas poib aAUNOHEKTHHA MOJHOCTBIO HE M3yue-
Ha, O/IHAKO Ha JaHHBIH MOMEHT M3BECTHO, YTO OH 00JaaeT aH-
THATEPOreHHBIM (P (PEKTOM, IPOTHBOBOCHAIUTEILHBIMH CBOM-
CTBaMH, PErylupyeT MeTaboiM3M JHUIIONPOTEHHOB, OOraThIX
TpurMuepuaamu [1].

CyIeCTBYIOT 0Ka3aTeNbCTBA, YTO aJUIIOHEKTHH YMEHbILIACT
HEeYEeHOUHYI0 U cucteMHyto VP u ocnabnsier Bocnanenue u Gpu-
0po3 B neyenu [23]. [lo maHHbIM MeTaaHanu3a, aAUIIOHEKTHH
paccMmarpuBaeTcss Kak Ouomapkep porpeccupoBaHusl CTeaTo3a
B HEAJKOTOJBHBII CTEATOTreNnTHT. AJMIOHEKTHH KOpPpPEeIUpyeT
co crerneHblo cTeato3a u Tshkecthio HAXKBI, omHako mo cei
JICHb OCTAETCsl HE YCTAHOBIICHO SIBISIETCS 9TO HPSIMBIM Y dex-
TOM WJIHM onocpenoBaHHbIM VP, YBennueHue ypoBHs entuHa u
CHI)KEHHE YPOBHS aUIIOHEKTHHA KOPPEIUPYET C BBIPAXKEHHO-
CThIO CTEaTO3a nevueHw. [7].

AJMIIOHEKTHH - TOPMOH, KOTOPBIM CUHTE3UPYETCsl UCKIIIOUU-
TEJIBHO JKMPOBOM TKaHbO. [Ipy O)kupeHuH U abJOMHHAIBHOM
pacIpeeeHuH )KUPOBOIl TKaHU IUIa3MEHHBIH yPOBEHb aJuIo-
HEKTHHA M €ro CeKpelus 3HaUUTEeJIbHO CHIDKAIOTCs. Bo3HuKaer
napajiokc: 4eM OOJIbIlie aAUIOLHUTOB U 00Jiee BHIPAKCHHO OXKH-
peHHe, TeM MEHBIIEe NPOU3BOIMMOr0 MU aJHIIOHEKTHHA, YTO
yueHbIe OOBSICHSIOT HAINYHEM HMHIMOUTOPOB IKCIPECCHU HIIH
CeKpEeLUH aJUTIOHEKTHHA, POIYLHUPYEMBIX KUPOBOH TKAHBIO.
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Takumu wHruouropamu spiusitorcst TNF-o; uHTEpraeikuH-6,
[JIIOKOKOPTUKOMIBI M KaTE€XOJIAMHUHBI, aKTHBHOCTh KOTOPBIX T10-
BBIILIAETCS IPH META00JIMYECKOM cHHApoMeE [7]. YpoBeHb aju-
MOHEKTHHA B IUIa3Me KPOBM OOpaTHO MPOMOPLMOHATIECH Macce
JKMPOBOM TKaHH M MHACKCY COOTHOLICHHS OKPYKHOCTH TaJHH K
OKPYKHOCTH Oeiep.

HenasHue nccienoBaHus MOKa3ajM, YTO COIepKaHUEe B KPO-
BU aJMIOHEKTHHA IMOHIDKEHO Y JIUI[ C apTepHalbHOIl rurep-
TeH3ue, umemudeckoir 6onesnpio cepaia (MBC) u ¢ puckom
pasButus uHdapkra muokapaa (VM). Konnenrpauuu amumno-
HekTrHa 1 C-peaxtuBHoro nporeuHa (CPII) B ceiBopoTke KpoBH
KOPPENUPYIOT C KIIMHUKO-aHTHOTpadhHUSCKUMHU [TOKA3aATEISIMU Y
nanpeHToB ¢ VIBC 1 0co0EHHO BBIPA3UTEIbHBI IPU HATHYNH Y
HHUX OCTPOro KOpOHapHOro cunapoma [36]. Mrak, runoanuno-
HEKTHHEMUS SBJISIeTCs] (PAaKTOPOM BBICOKOTO CEpJEeUHO-COCY/IHU-
CTOrO pHCKa.

AJTUIIOHEKTHH SIBIISICTCS QaHTHATEPOI€HHBIM M IPOTHBOBOC-
HaJUTEeIbHBIM (HakTopoM. DPGEKThl aJUITOHEKTHHA BKIIOYAIOT
UHIHOMPOBAaHHE DKCIPECCHHM MOJICKYN aJre3duH COCYIHCTOrO
SHJOTENNUS, YrHETCHHE aJIre3ud MOHOLUTOB, CHI)KCHHE HX
(aronuTapHOl aKTHBHOCTH, MHTHOMPOBaHUE MaKpo(haruHIy-
[IUPOBAHHOTO CHHTE3a LUTOKMHOB, YMEHbIICHHE HAKOIICHHS
M3MEHEHHBIX JIMIIONPOTEHHOB B CTEHKE COCYIOB, @ TAK)KE CHHU-
xenue sxcnpeccun CPII B sxupoBoil Tkanu venoBeka. Kpome
TOTO0, aIUIIOHEKTHH CTUMYJIMPYET CHHTE3 OKCH/Ia a30Ta U yMEHb-
IIAeT TIOBPEIKIASHNUS SHI0TEINs cocynoB. Mcxons U3 mpuBeaeH-
HBIX JaHHBIX, OYEBU/IHO, YTO TUITOATUIOHEKTHHEMHUSI SIBIISIETCS
(akTopoM pHCKa HAPYLICHUs] COCYIUCTO-TPOMOOILMTAPHOTO M
KOAryJsIMMOHHOTO TeMOCTa3a, YTO MPHUBOAUT K YCHIICHUIO MPO-
reccoB TpombooOpasoBanus. buonornueckuit adhpexr aaumo-
HEKTHHA MPOSIBIISETCS] CHIJKEHHEM MaccChl Tejia 0e3 yMeHbIle-
HUSI [IpUEeMa TTHILIH, YBEIMICHHEM OKUCIICHHS JXUPHBIX KHCIIOT B
CKEJICTHBIX MBIIIIAX U IIEYCHH, a TAK)KES CHI)KCHUEM HX YPOBHS
B CHIBOpOTKE KpoBH. HalonaeTcst Takke yMEHbIICHHE COIep-
JKaHHs [JIIOKO3bl B KPOBH 0€3 YBEIMYCHHS CEKPEUU MHCYIMHA
Y CHIDKCHHUE COJISP)KAHMUS TPUIIIMLIEPH/IOB B MBIIIIAX U [ICYCHH,
YTO CBUJICTENILCTBYET O MOBBIIICHUH YyYBCTBUTEILHOCTH TKaHEH
K MHCYJIMHY U CHH)KCHHE MHCYJIMHOPE3UCTeHTHOCTH. Takum 00-
pa3oM, TUIOAAUIOHEKTHHEMHsI CBHUJICTEILCTBYET O HAJIWYNH
WP un caxapuoro nuabera [3]. Coxepikanue aJullOHEKTHHA B
CBIBOPOTKE KPOBH MMEET 0OpaTHYIO KOPPEISIIUOHHYIO CBSI3b C
TPUDIULEPUIAMH, WHICKCOM aTepOreHHOCTH, M MOJIOKUTEIb-
HYIO KOPPEISIIMOHHYIO CBSI3b C XOJIECTEPUHOM JIUIIONPOTEH/I0B
Bolcokoii TiotHocTH (JITIBII) 1 ypoBHeM AnoA-1 [21].

Wccnenosanus in vitro moxasbIBaroT, YTO aJMIIOHEKTUH CHU-
KaeT (arolUTapHyl0 akTHBHOCTh MakpodaroB, HMHrHOUpyeT
UX TPEBpalleHNe B MEHUCThIC KIETKH M YCHUIIUBACT MPOLYK-
1m0 MoHookcuaa azora (NO) ¢ MoMOIIbI0 OMOCPETOBAHHOTO
¢dochopunuposanus u akruBaiuu ¢eNOS. Kpome toro, amu-
IIOHEKTHUH cHUKaeT BeIpaboTKy TNF-a u ero BiausHue Ha ycu-
JICHUE OKCIIPECCHU MOJICKYN aAre3uH COCYIUCTBIX KJIETOK-]
(VCAM-1), Monekys aare3uu dHI0TeIHAIbHBIX JTEHKOIMTOB- |
(E-cenexTuHa) u MeXKIETOUHON Mosiekyibl aaresun-1 (ICAM-
1), Takum 00pa3oM, CHUKACT AAre3UI0 MOHOIIMTOB K YHJIOTEIIH-
IBHBIX KJIETOK. Kpome Toro, aannoHeKTHH 0CiIadiseT IMposii-
(bepanuio TIaJKOMBIIICUHBIX KIETOK cocyaoB. Hapsy ¢ atum,
MCCIICIOBAHMUS i VIVO Y MBIIIEH, HOKayTHPOBAHHBIX a/IUITOHEK-
THHOM, TIOKa3bIBAIOT BbICOKYIO dKcnpeccuto MPHK TNF-a [5].

OnuJIeMHOIOIHYECKHE NCCIICI0BaHMs, IIPOBEICHHbIC HA JIIO-
JUIX, TIPU3HAIOT, YTO JIMLA C HU3KHM YpPOBHEM aJUIOHEKTHHA
0oJiee TOBEPKEHBI CEPACUHBIM 3a00JICBAHUSAM, YTO MO3BOJISCT
UJICHTH(UIMPOBATh €ro CepAeYHO-COCYIUCTHII 3alUTHBIN -
¢exr. [TokazaHo, YTO aJUIMOHEKTHH HHAYLUPYET KCIIPECCHIO
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MPHK u, cienoBarensHO, cHHTE3 OeKa TKAHEBOTO HHIHOUTOpA
METaJUIONPOTeNHA3 B MaKpodarax 3a cyeT yBeIUISHHUS MPOIYyK-
uu IL-10. OH Takke MHrHOMPYET aronTo3 SHAOTEIHATbHBIX
KJICTOK, TAaKUM 00pa30M, OH 3allHIaeT OT pa3pbiBa OJSIIKH
IIyTeM IOAABJICHUS aKTUBHOCTH MAaTPUKCHOW METaslIONpOTEH-
Ha3. AJIMIIOHEKTUH TOAABISIET 00pa30BaAHUE OKUCIUTEIILHOTO 1
HUTPATHOT'O CTpecca, IOaBIIsAA HHIYLUOEIbHYIO CUHTA3y OKCH-
na asota (iNOS), 4To yiydiiaetT pe3uCTEeHTHOCTb K MHCYJIHHY.
Kpome Toro, aIunoHeKTHH YMEHBIIAET PE3UCTEHTHOCTb K HHCY-
JIMHY B TICYEHH U CKEJIETHBIX MBIIIIAX [T0CPEICTBOM aKTHBALIUU
asieHo3nHMOoHO(ochaT-nporentknHasbl (AM®DK) u akTrBanuu
peuentopa-o. (PPAR-a) [22].

DKCHepUMEHTaIbHbIE UCCICIOBaHUs, IPOBEICHHBIC HA MbI-
IMHOM Mojenu auabera | Tuma, rMokasajd, 4TO aJUITOHEKTHH
o0J1aiaeT 3aIUTHBIM JEHCTBHEM Ha IOKEIYJOYHYIO Kele3y,
IPEOTBpAIas arnonTo3 -KJIeToK, HHAYLHPOBAaHHOTO L[epaMu-
JJaMHM WIM BOCHAJIEHHEM. AJIMIIOHEKTUH IMOJIEPKUBACT MAccy
B-kieTok M romeocra3 IIIOKO3bl Y Mblieid. [Ipu cBs3bIBaHMN
¢ peuentopamu | u 2 THNA aJUINOHEKTUH CTUMYJIUPYET IIpe-
BpAllleHUE LiepaMuia B CUHIO3MH, YTO CIIOCOOCTBYET BBDKH-
BaHUIO (QYHKIMOHAIBHOH Macchl B-kiaeTok [32]. AIMIOHEKTHH
yIydllaeT YTHIM3ALUIO [TTIOKO3bI U OKUCICHHUS JKUPHBIX KUCIOT
(KK) B muonurax. Kpome TOro, y Mpliei, KOTOPbIX KOPMHIJIH
PaLOHOM C BBICOKHM COZEPXKAHUEM JKUpPA U caxapo3bl, aau-
IIOHEKTHUH I10Ka3aJl yBEJIM4YEHHUE 3aTpaT SHEPTUH 3a CUET yBeIIU-
yeHus okuciaeHus JKK u yBenuueHus MOMIOLIECHUS [VIIOKO3bI B
CKEJICTHBIX MBbIIIIAaX. AJUIIOHEKTHH YCHUIMBAJ TPAHCIOKALIUIO
nioko3Horo tpancnoprepa-4 (GLUT-4) u normorieHue mIroKo-
3Bl KJIIETKAMH CKEJIETHBIX MBI KPbIChl. DTH OJaronpusTHbIC
3G GEeKThl aMITOHECKTHHA Ha METa0OJM3M TIFOKO3bI, B OCHOB-
HOM, CBsi3aHbl ¢ akThBanued AM®K B CKeJIETHBIX MBIIIIAX.
BbickazaHo IpeAnoaokeHyue, 4To aAUIOHEKTHH CHUXKAET Pe3u-
CTEHTHOCTb K MHCYJIMHY, YMEHBILAS COICPXKAHUE JKUPA Y MBbI-
HICH C OKUPECHUEM.

[TockonbKy aIMIIOHEKTHH BBI3BIBAECT OKHCICHUE >KUPHBIX
KHUCJIOT, BBICOKHE YPOBHHM CBOOOIHBIX J>KUPHBIX KHCJIOT IIPH
OXXMPEHUU MOTYT MIpaTh pOJb Yepe3 aKTUBALUIO CHUMIIaTHYe-
CKOI HepBHOH cucTeMbl. boree Toro, eciy aIunoHEeKTHH UTPAeT
AQHTUOKCUJAHTHYIO U IPOTHBOBOCHAIUTEIBHYIO POJb, HU3KUI
YPOBEHb aIUINOHEKTHHA MOXKET YBEJIMYHUTh PUCK PAa3BUTHA T'd-
IIEPTOHUH, BbI3bIBASI OKUCIIUTEIbHBIC U BOCHAJIMTEIIBHBIC I10-
BPEXKICHHSI COCYIIOB, BBI3bIBasi AUC(YHKIMOHAIBHYIO JHIOTE-
JIMH-OMIOCPEOBaHHYI0 BasopeakTUBHOCTH [14]. JucdyHkius
SHJIOTEJINAIIBHBIX KIIETOK MOXKET ObITh MHUIIMUPOBAHA BEICOKUM
YPOBHEM IVIIOKO3bI, aHTHOTEeH3UHa 1] 1 OKHCICHHBIM JIUIIONpPO-
TEUJIOM HU3KOH IJIOTHOCTH, a TAKKe HapyIIEHHEM aKTUBHOCTU
cuHTa3bl okucu azora (eNOS). JloKyMeHTaIbHO HOATBEPKICHO,
YTO AJUIOHEKTHH IPOTUBOICHUCTBYET BIMSHHUIO aHTMOTEH3MHA
Il Ha sHIOTENMANBHBIE KIETKH M MPEIOTBPAILACT MX aronTo3 3a
CUeT yBenuueHus acconuaryu Mesxay eNOS U GelIKoM TersIoBoro
mwoka. /Ipyroe uccienoBaHue 1okasaso, YyTo THIoaJuIOHEeKTHHE-
MUl SIBISISTCST HE3aBUCHMBIM (hakTopoM pucka passurtusi MBC y
My>K4MH. B COBOKYITHOCTH MOXHO czeNaTh BBIBOZ, YTO I'MIIOAINU-
IIOHEKTUHEMUsI BbI3bIBAECT PE3UCTCHTHOCTh K MHCY/IMHY, a TaKKe
MOXKET CIIOCOOCTBOBATH Pa3BUTHIO THIIEPTOHUH U aTePOCKIIepO3a.
Ha ocHoBaHuM 3THX HAONIIOACHHH OBLIO CIEIAHO MPEATIONIOKEHHE,
YTO AJUIOHEKTHH IOBBIIIACT YyBCTBUTEIBHOCT TKAaHEH K MHCY-
JIMHY ¥ UMEET KapAHOIPOTEKTOPHBII P deKT.

AJIMTIOHEKTHH MOXeT (YHKIHOHHPOBATh KaK HEraTHBHBIH
peryastop anruorenesza. OH uHruOHpyer mnponudepaunuo u
MUIPALMIO SHIOTEINAIBHBIX KJIETOK U 3aMETHO IPEHSATCTBYET
POCTY HOBBIX KPOBEHOCHBIX cocynoB [13,38]. Dddekr aguno-
HEKTUHA Ha AHTMOTeHE3 3aBUCUT OT CTUMYJIMPOBAHHOTO HHUM
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bochopunposanus kak AM®D-KUHA3BI, TaK ¥ MPOTCHHKHHA3BI
B. Unru6upoBanne AM®-kuHa3bl He OJIOKHUPYET aJMIIOHEK-
THUH-OIOCPEIOBAHHYIO CYNPECCHI0 00pa30BaHHs CBOOOIHBIX
pazuKaJioB KUCIOPO/a, HHIAYLUPOBAHHOIO Itoko30il. Ilocien-
HUH (QaKT MO3BOJSIET YTBEPIKIAATh, YTO OTO JIEHCTBHE IIOOYISIp-
HOTO aJIMIIOHEKTHHA MPOUCXOIUT B HHIOTEIHAIBHBIX KIIETKaX
He3aBucuMo oT AM®-kunass! [13]. CurnasnbHble MyTH, BKITIO-
varonue nporenHkuHasy A (PKA, protein kinase A nim tAM®-
3aBUCHMasl IPOTEMHKMHA3A) TAKIKE CBsI3aHbI ¢ A dexramu aiu-
MOHEKTHHA B OTHOIICHUU SH0Tenus [19].

I oOyssipHBIid  AAMITOHEKTHH TOAABISET HHIYLIMPOBAHHOE
TNF-0 pochopunupoBanus narudbutopa kappaB-o u nanbHeii-
myto aktuBanuio NF-kB. DTot adhdext conpoBokaaeTcst akky-
myssinueid TAM® u GiokupyeTcss FHTHOUTOpaMu aaeHUIIaTIHI-
KJ1a3bl WJIM IPOTEMHKUHA3BI A B OHJOTENIMAIbHBIX KiIeTKax [19].
VYrHeTeHHe OIMroMepaMu PeKOMOMHAHTHOIO INOOYJISIPHOTO M
HIOJIHOTO LIEITHOTO aIUIIOHEKTHHA CBOOOIHBIX KUCIOPOIHBIX pa-
JIMKAJI0B, 00pa30BaHNe KOTOPHIX BBI3BAHO BBICOKUMH yYPOBHSIMH
IJIIOKO3bI COIIPOBOXKIAETCS yBEIMUECHUEM KIETOYHOIO COIepIKa-
HHst TAMO® 1 GrokupyeT MHrHOMpOBaHUE MIPOTEHHKHHA3H! A B
9H/IOTEJINANIBHBIX KIIETKaX.

BeinienpuBeieHHbIE TAaHHBIE CBHUJIETELCTBYIOT O TOM, YTO
myTh BTAM®-npoTenHKNHAa3bl A SBISIETCS OCHOBHOM CHUTHAITb-
HOH CHCTEMOMi, KOTOpas ornocpenyeT AeHCTBUE aJUINOHEKTHHA
B JHJIOTENIMAJbHBIX KJIETKaX, T.€. MPEAyNPEeKAaeT WM HUBE-
nupyer pasnudsble kietounbie d¢¢exrsr TNF. [myrarnon-S-
tpaHcdepasza kanma (GSTK, glutathione S-transferase kappa),
KOTOpas Takxe Ha3biBaeTcst MuToxoHapuansHoi GSTK, - npes-
HSISI CEMbs OCJIKOB, KOTOpasi UMEETCS y OaKTepHidl U 3YKapHOT.
Crpykrypa u cyOkierounas nokanuzanus GSTK 1 B muroxon-
JPUSIX U MEPOKCHCOMAaX OTINYAIOT (PEPMEHT OT ILMTO30JIBHOI
¢dopmel. YV yenosexka GSTK 1 BoBiecyeHa B SHEPTETUUCCKHUN H
JTUMUAAHBI MeTabonmusM. MuTepecHo, uto GST kamma Tarke
SBJISIETCS KJIFOUEBBIM PEry/IsITOpOM OHOCHHTE3a U MYJIbTUMEPHU-
3anuu agunoHektuHa. [Ipennonaraercs, 4To OH MOXeET (yHK-
[IMOHUPOBATh Kak OeNoOK Kiacca IIarepoHoB, obnerdas cOopKy
U YKJIaJKy OCJIKOB.

ITockonbKy sKcTIpeccus aiulOHEKTHHA KOPPEIUPYET € PE3U-
CTEHTHOCTBIO K MHCYJIUHY, OKMPEHUEM U CaXapHbIM J1a0eTOM
Tuna 2, yposens 3xcnpeccun GSTK 1, kotopslit oTpuniateabHo
KOPPEIUPYET C OKUPEHUEM (y MBIIICH 1 4eJIOBeKa), MOXKET ObITh
B&KHBIM (DAaKTOPOM B 3THX META0OIMYECKUX HAPYIICHUSX.

bonee Toro, nomumopdusm npomoropa hGSTK 1 cBszan ¢
CeKpeLuell MHCYIMHA M OTIOKEHUEM >KUpa. AIMIIOHEKTHH U
IL-10, cexperupyembie audepeHInPOBAHHBIMH aJUIOLHTA-
MM, BOBJIEYEHBI B MOAJEPKAHUE YHEPIEeTUUECKOI0 T'OMEO0CTasa,
PEryJsIUI0 YyBCTBUTEIBHOCTH K MHCYJIMHY M IIPOTUBOBOCIIA-
nutenbHblil oTBeT. Conepxanue o0oux OENKOB CHUKEHO Y Ta-
[IMEHTOB C O)KMPEHHEM, TIPH KOTOPOM B aMIOLMTAX yBEINYH-
Baetcs aktuBHOCTh NF-kB 1 conepikanue npoBocnainTe bHbIX
UTOKHUHOB. CTHUMYIISIIUS ITyTeM 00pabOTKH JIMIIONOJIHCAaXapH-
oM 3T3-L1 apgunonuros moBslaeT yposeHb 1L-6, yBennuu-
BAaCT 3KCIPECCHIO OEJIKOB, BOBJIECUCHHBIX B CUI'HAJbHBIC IIyTH
Toi-nonobueIx (toll-like) penentopos, Takux xak TLR-4, IL-
6R, MYD88 u TRAF6, a taxxe [{HK-cBs3bIBaroNyto akTus-
HocTb NF-kB (p50 1 p65). Anunonextus u IL-10 uarubupyror
noBellIeHue ypoBHs IL-6, a Taxoke NOAaBIAIOT JIUIONOINCAXA-
pua- uaayuuposanHoe csisbiBanne NF-kB (pS0 u p65) ¢ JHK,
CJIe0BaTeNbHO, aqUIOHEKTHH U IL-10 urparoT 3HauuMyo pojib
B [POTHBOBOCHAIUTEIILHOM OTBETE aJUIIOLUTOB U yTHETCHUH
NF-kB curHampHbIX myTeif, 4T0O MOXET OBITH NEPCIEKTHBHOIL
cTpaTeruei yis JIeueH!Us: BOCHIAJICHUS Y IIALIUCHTOB C OKUPEHU-
em u HAJKBII. Ha cerogusiiinuii 1eHb xKUpOBasi TKaHb paccMa-
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TPUBACTCS KaK CAMOCTOSTENIbHBIN CEKPETOPHBII OpraH, o0saa-
IONMH ayTO-, Tapa- U SHAOKPUHHON (QYHKIMIMH, TI03TOMY IPU
MOUCKE BBICOKOA((PEKTUBHBIX M OC30MACHBIX CPEICTB (hapMaKo-
kopekiuu HACT crnesyeT yunThIBaTh BAMSHHME Ha B3aMMOZEi-
CTBHE F'OPMOHA aUIIOHEKTHHA, KOTOPBIH SBIISIETCS CBSI3YIOILUM
3BEHOM MEXIy OxkupeHueM, VP 1 nposiBIeHusIM1 SHA0TeIalb-
HOI nucdyHkimn [2].

PangomusupoBaHHbIe 1a11e00 KOHTPOIUPYEMbIE HCCIIEI0Ba-
HHS IOKa3aJIM, YTO THIOIIMKEMUYECKHI npenapar MeT(OopMuH
U3 Tpynnbl OUTyaHHIOB HE TOJBKO YBEJIMYMBAET KOHICHTpA-
[MI0 IIa3MEHHOTO aJMIOHEKTHHA, HO OKa3bIBAaeT Onarompu-
ATHOE BO3JICHCTBHE Ha MOBPEKACHHYIO IIEYEHb NPH CaXapHOM
nuabere TMna 2 W runepiaMnuaeMun. [IpotnBonuadbeTnyeckue
Ipenaparbl MUONINTA30H M PO3UIINTA30H U3 Kjlacca THA30JIU-
JUHIMOHOB, B MEXAHU3M JEHCTBUSA KOTOPBIX BXOAUT CEJIEKTUB-
Hoe ctumyauposanue peuentopos PPAR-y u PPAR-a [6,7],
MIOBBIIIAIOLIME YyBCTBUTEIBHOCTh K HHCYIMHY B IIEYCHU U IIe-
pudepruecKuX TKaHsIX, YBEJIMYMBACT YPOBEHb aJUIIOHEKTHHA
IU1a3Mel, posiBIisist OnaronpusitHbie G dexrsr mo HAXKBIT [6].

W3BecTHO, YTO aTOPBACTATHH, PAIOM C I'MIIOXOJIECTEPUHEMU-
yecKUM 3(Q(HeKTOM, OBBIIIACT YPOBSHB aJUITOHEKTHHA B [1a3Me
kpoBH. [TomumMeTokco(IaBOHOUIBI - HOOUJIETHH U TAHTEPETHH,
KOTOpbIe 00J1a/IafoT HEHPOIIPOTEKTOPHBIMH, AHTHOHKOI€HHBIMH
U HPOTUBOBOCHAIUTEIBHBIMU CBOMCTBAMH, IOBBILIAIOT YPO-
BCHb aJIUITOHEKTUHA, CHIDKAsI KOHLICHTpALUIO (GakTopa HEeKpo3a
OIyXOJIeH, KOTOPBIM YCHIMBAeT PE3UCTEHTHOCTb K HUHCYIMHY
- MCP-1 B kymsrype amunonutoB 3T3-L1. Takum o6pazom,
MEJIMKaMEHTbI, HallpaBJICHHbIC HA CUHTE3 aJUIOHEKTHHA, IO-
ne3nsl npu gedyennn HAXBII, oxupenus, nuabera u cepued-
HO-COCYIHUCTBIX 3aboseBaHuii. JleueOHbIE CTpPATErHu JIOJKHBI
ONUpaThCsl, BO-NEPBIX, HAa TEPalUI0 aCCOLMUPOBAHHBIX MeTa-
OoNMYeCKNX HapyLICHWH, HapUMep IuabeT U TMIepIIHITHIe-
MU, BO-BTOPBIX, Ha YIyYIIEHUE YyBCTBUTEIBHOCTH TKAaHEH K
MHCYJIMHY IIyTeM HOTepH M30bITOUHOM Macchl Tena [27].

Kpome dapmakorepamnuu, a9poOHbIe YIpasKHEHHs IPUBOJT K
3HAUUTEIbHOMY YBEIMYCHHUIO YPOBHS aJUIIOHEKTHHA B ILIa3Me
KpPOBH y Jtofiell ¢ a0JOMMHAJIBHBIM OXHpPEHHEM. AKTUBHOCTh
a’pOOHBIX YNPaKHEHUH MOXKET MPHUBECTH K 3HAYUTEIHLHOMY
YBEIMUCHUIO YPOBHS aJIUIIOHEKTUHA B IUIa3Me KPOBH Y TPEHU-
POBaHHBIX cIOPTCMEHOB. [locie npexpaleHus yrnpaxHeHui co-
JiepKaHue B KPOBU aJUIIOHEKTUHA OCTAETCS HEM3MEHHBIM WIN
CHI)KAETCsI: OJIHA HeJIessl TPEHUPOBOK 110 a3pOOUKE IPUBOAUT K
YBEJIMYCHHIO YPOBHSI aUIIOHEKTUHA Y JIHI| ¢ a0JOMUHAIBHBIM
oxuperneM. Numao S coaBT. u coar. [24] coo0IIaroT, 4To, XOTsI
00BEeMbI LIUPKYJIUPYIOIIETO aJAUTIOHEKTHHA KaK CPeJHEel, TaKk 1
HU3KOMOJICKYJIIPHOM Macchl yMEHBILAIUCH Cpa3y ke IOCIe aK-
THUBHBIX a3POOHBIX YIPaXHEHUH, T0JIsI BBICOKOMOJICKYIISIPHOTO
AJIUIIOHEKTHHA ObUla 3HAYMTENBHO IIOBBIICHA. DHEPrUYHbIC
YIPasKHEHUS VI BCEro Tella IPUBOIAT K OCTPOMY IOBBILICHUIO
YPOBHS aIUIIOHEKTHHA B TJIa3Me KPOBH IIAIIUEHTOB.

JlenTuH sBISETCS KJIACCHYECKUM aJMIOKHHOM, obiazaer
IIPOTUBOBOCHAIUTEIILHBIM JCHCTBUEM, U3BECTEH KAaK «TOPMOH
CBITOCTH», PETYIHUPYET MacCy TeJa IyTeM YMEHBIICHHS YyBCTBA
rojoja 1 pasinyHbie PU3HOJIOTUUSCKHE KICTOYHBIE TPOIIECCHI,
BKJIIOYAsI PENPOIYKTHBHYIO (DYHKIMIO, (DePTUIILHOCTB, TIOJIOBOE
CO3peBaHUe, aKTUBHOCTb, PACXOJ SHEPIUH, aTeporeHe3, pPoCT
10718, anmeTUT U, COOTBETCTBEHHO, orpedienue numu. Jlen-
TUH SIBJISETCS HENIMKO3WJIMPOBAHHBIM MENTHIHBIM TOPMOHOM,
KOTOpBI CHHTE3UPYETCsS, B OCHOBHOM, B JXKHPOBBIX KIIETKAaX
VISl PeryJIsIiMU KOHTPOJISL Beca MOCPEACTBOM €ro POICTBEHHO-
ro peuenTopa B rumnorajgamyce. JlenTuH, Kak W3BECTHBIM Map-
Kep OXXUPEHMs, YCUIMBACT HPOLYKLHUIO IPOBOCHAIUTEIbHBIX
uuTokuHOB TNF u IL-6 B MOHOLMTAX, YTO YCHJIMBAET MPOJIH-
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(bepauuio KIETOK, FeHEepalfio aKTUBHBIX (OopM KHciIopospa H
MHIPALMOHHBIC PEaKI[M MOHOLMTOB. B Makpodarax jentuH
CHOCOOCTBYET BBIPAOOTKE XeMOKHUHOBBIX JiUran. CyIiecTBYIOT
JIBe LUPKyIUpYIone HOPMBI JISNITHHA: OHOJOTUUSCKH aKTHUB-
Hast CBOOOHAs (hopMa M HEaKTHUBHAs (opMma, KOTOpasi CBsI3aHa
¢ OeKaMu IU1a3Mbl KPOBH. YPOBHHU LIUPKYJIUPYIOLIETO JIENTHHA
IPONOPLHOHATIBHBI MACCE XKUPA B OPraHU3MeE KaK y MBIIIEH, TaK
U Yy 4YeJIOBEKa - MOJIHbIEC JIOAM UMEIOT 0o0Jiee BBICOKHE YPOBHU
JICIITUHA, YeM Xyzble. BBICOKUI ypOBEHB JIeNTHHA KOPPEIUpy-
eT ¢ 3a00JICBaHUSIMH, CBSI3AHHBIMU C O)KUPCHUEM, TAaKMMH KaK
uH(bapKT MUOKapra U uepeOpanbHblii uHCYIbT [29]. Jlentun
CTUMYJIMPYET TPOMOOLMTOIICHUSA-3aBUCUMBIN TPOMOO3 U HIOBBI-
IICHHYIO PETYJISLUIO MOJICKYJ COCYIUCTOM a/ire3un U (pakTopoB
nporpom0o03a.

Kpowme Toro, IenTrH MOXKeT ObITh MapKepOM yPOBHEH dHepre-
TUYECKHU IUIOTHBIX TPUALIWINIUIIEPUHOB B )KUPOBOH TkaHU. He-
00X0IMMO OTMETHTH TOT (DAKT, YTO KaK JePUIHT JICHTHHA, TAK 1
PE3UCTEHTHOCTS K JienTuHY npuBoiT k MIP. Beenenue nentuna
HOPMaJIN3yeT THIICPUHCYIHHEMUIO U THIEPIIIMKEMHUIO, U YIIyd-
mraet VP u munoauctpoduro. JISNTHH CTUMYITHPYET OKHCICHUE
JKUPHBIX KHCJIOT, YMEHBIIAET HAKOIUICHHE KHUPa B OpraHU3ME,
akTuBHpys AM®-akTHBUPYEMOIO MPOTEHHKHHA3y, 4TO TIO-
BBILIAET YyBCTBUTEIBHOCTb K MHCYIMHY. BelmenpuseneHHbIe
JIaHHbIC IEMOHCTPUPYIOT CIIOCOOHOCTD JICITHHA PEryIHPOBAThH
MeTabOoIM3M DIIIOKO3bI U JIMITUJIOB M €r0 TePaneBTHICCKU T10-
TEHUHUAJ PU OXKUPEHUHU ¥ META0OJIMUECKOM CHHApPOME. A CBSI-
3aHHBIH C JICITHHOM IOBBILICHHBIN allIeTUT U YHEPreTUYEeCKUN
rOMe0CTa3 aCCOLMUPOBAHHBI UMEHHO ¢ IIporpeccupoBanuem 1P
[34]. NHCYnMHOPE3UCTEHTHOCTD, [10-BUAUMOMY, CBS3aHa C JICII-
THHOM B CBIBOpOTKE. ViccnenoBaHus okas3aiy, YT0 ypOBHH JIeTl-
THHA B CBIBOPOTKE Y MHCYJIMHOPE3UCTEHTHBIX MALUEHTOB ObLIH
BBILIE B CPABHEHUH C IPYIIION KOHTpoIIs ¢ aHanornyHsiM UMT.
CBs3b CHIBOPOTOUHBIX KOoHUeHTpauuii sentuHa ¢ HAXKBII y
HalUEHTOB ¢ NpeaInabeToM Peryaupyercs CeKpEeTOPHOU auc-
¢yukuuu uncynuHa u WP, buonorndeckue neicTBus JenTUHA
B 3HAUUTEJIBHOM CTEIEHU ONOCPEIYIOTCS B3aUMOJAEHCTBUEM C
€ro POACTBEHHBIM PELIENTOPOM, IKCIIPECCUPYEMBIM B HECKOJIb-
KUX TepU(epuvecKux TKaHsIX, BKIOYAsh KICTKU MEYSHU Yeso-
Beka. 1 XoTst MeT(opMHH He J10Bel CBOIO 3()(PEKTUBHOCTD IPH
HAXKBII y yenoBeka, OH ClIOCOOCH yCHIIMBATh SKCIIPECCHIO Pe-
LIeNTOpa JIENTUHA y Mbliei [31].

Ha ceronnsunuii 1eHb oueBUIHA POJIb JICIITUHA B PETYIIALUH
BocnaneHus. JIeNTHH BbI3bIBAET NPOBOCHIANUTENIBHOC JIeiicTBHE
B MOJEJIAX ayTOBOCHAJIUTEIbHBIX WIM UMMYHO-OIIOCDPEIOBAH-
HBIX BOCHAJIMTENbHBIX 3a001eBaHUN. JIeNTHH HHIYLUPYET KC-
IPECCHI0 BOCIAJIMTENIBHBIX LIUTOKMHOB, YTO, B CBOIO O4Yepellb,
CTUMYJIMPYET BBIJCJICHUE JICNTHHA M3 agunouuToB. IloBbI-
IICHHbIC KOHIIEHTPALUHX JICITHHA B ChIBOPOTKE KPOBH CBSI3aHBI
C TSDKECTBIO 3a00JIeBaHUI TEUSHH, TAaKMX KaK BOCIAJCHHE W
¢ubpo3. [oBbilIeHHBIE KOHIIEHTPALMU JICNTHHA B CHIBOPOTKE
oOHapy»eHbI B npocnektiuBHoM nccienoBannn HAJKBIT [28].
HenaBuuii Mmetaananus 33 uccienoBanuii ¢ yyactuem 2612 uH-
JUBHIYYMOB IOZBITOXKMI COBPEMEHHBIE JIaHHbIE O POJIU JIell-
tuHa nipu HAJKBII. Ananus BbIsSBIII 00Jice BHICOKHE KOHIICH-
TpaluH JENTHHA B CBIBOPOTKE KPOBH Y MALMEHTOB C MPOCTHIM
CTEaTo30M B CPAaBHEHUHU C KOHTPOJBHOM IpynIol M Iokas3ai
KOPPEJALMIO MEeX Ty 00Jiee BHICOKUMH KOHLIEHTPaLlUsAMHU JICITU-
Ha 1 nnoBblieHHbIM BecoM 1tpu HAJXKBII. Konnenrpanus nentu-
Ha B cbIBOpoTKe KpoBH y 60imbHbIX HAXKBII ¢ n30bITOUHOIM Mac-
COii Tesla 1 OKUPEHHEM Oblla CTAaTUCTHYECKH 3HAYMMO BBIIIE B
CPAaBHEHMU C MOKA3aTEIIMU IPAKTUYECKHU 310POBBIX JIHLL [26].

CoOOTHOILICHHE aJUIIOHEKTUHA U JICNITHHA sBIsAeTCs Ouomap-
KepoM AUCOYHKIMN KUPOBOIl TKaHU U Koppenupyet ¢ UP a¢-

© GMN

(hexTHBHEE, UM aTUTTIOHCKTHH HJIH JICTITUH. B KIIMHUYECKOM Hc-
CJICZIOBAHUH C BBIOOPKOH TaHHBIX 140 CyOBEKTOB COOTHOIICHNE
AJIUTIOHEKTHHA B JICNTHHA OBLIO PE3KO CHUKEHO MPU MeTabo-
JIMYECKOM CHHAPOME, OZHOBPEMEHHO OOHApYKUBAJIOCh YBEIU-
YEHHE MapKEPOB BOCHAJICHUSI U OKUCIUTENBHOTO cTpecca [10].
HcceoBareny MPUILIN K BBIBOAY, YTO AUCQYHKIHS KUPOBOH
TKaHU, OOyCJIOBIICHHAs: HU3KUM YPOBHEM aJIMITOHEKTHUHA, CIO-
COOCTBYET Pa3BUTHIO OKHUCIIUTEIBHOTO CTPECCa M BOCIAJICHHSI.

JIMTEPATYPA

1. Ilerpenko OB, I'epacumoBa KC, Hosuxosa BII. buonoruye-
CKada u l_laTO(bPI?)I/IOJ'lOFI/l‘-IeCKaﬂ 3HAYUMOCTb aIUIIOHCKTHUHA. He;m—
arpust. 2019; 10(2): 83-87. https://doi.org/10.17816/PED10283-87.
2. ®enie OI, HunTap TII, Yinakos BI. IlurokinoBuii mpodiss i
BMICT QJIIIOKIHIB y XBOPHX Ha HEAJIKOTOJILHHUI CTEaTOrenaTHT
y HO€HAHHI 3 XPOHIYHUM OOCTPYKTHBHHM 3aXBOPIOBAHHSIM JIe-
reHb. bykoBuHChkuit Mennunuit Bicauk. 2017; 21(3): 108-113.
doi: 10.24061/2413-0737. XXI.3.83.2017.103.

3. Achari AE, Jain SK. Adiponectin, a Therapeutic Target for
Obesity, Diabetes, and Endothelial Dysfunction. Int J of Mol
Sci. 2017 Jun 21; 18(6): pii: E1321. doi: 10.3390/ijms18061321.
4. Canfora EE, Meex RCR, Venema K, Blaak EE. Gut micro-
bial metabolites in obesity, NAFLD and T2DM. Nature Reviews
Endocrinology. 2019 May; 15(5): 261-73. doi: 10.1038/s41574-
019-0156-z.

5. Cao H. Adipocytokines in obesity and metabolic disease. J
Endocrinol 2014; 220(2): T47-59. http://dx.doi.org/10.1530/
JOE-13-0339.

6. de Mendonga M, Dos Santos BAC, de Sousa E, Rodrigues AC.
Adiponectin is required for pioglitazone-induced improvements
in hepatic steatosis in mice fed a high-fat diet. Mol Cell Endocri-
nol. 2019 Aug 1; 493: 110480. doi: 10.1016/j.mce.2019.110480.
7. Fang H, Judd RL. Adiponectin Regulation and Function Com-
prehensive. Physiology. 2018 Jun 18; 8(3): 1031-1063. DOI:
10.1002/cphy.c170046.

8. Feng-Bin Lu, En-De Hu, Lan-Man Xu, Lu Chen, Jin-Lu Wu,
Hui Li, et al. The relationship between obesity and the sever-
ity of non-alcoholic fatty liver disease: systematic review and
meta-analysis. Expert Review of Gastroenterology & Hepatol-
ogy. 2018 Apr 02; 12(5): 491-502. https://doi.org/10.1080/1747
4124.2018.1460202.

9. Fracanzani AL, Petta S, Lombardi R, Pisano G, Russello M,
Consonni D, et al. Liver and Cardiovascular Damage in Patients
with Lean Nonalcoholic Fatty Liver Disease, and Association
With Visceral Obesity. Clin. Gastroenterol. Hepatol. 2017 Oct;
15(10): 1604-1611.el. doi: 10.1016/j.cgh.2017.04.045.

10. Fruhbeck G, Catalan V, Rodriguez A, Ramirez B, Becerril S,
Salvador J, et al. Involvement of the leptin-adiponectin axis in in-
flammation and oxidative stress in the metabolic syndrome. Sci
Rep. 2017 Jul 26; 7(1): 6619. doi: 10.1038/s41598-017-06997-0.
11. Gross B, Pawlak M, Lefebvre P, Staels B. PPARs in obesity-
induced T2DM, dyslipidaemia and NAFLD. Nat Rev Endocri-
nol. 2017 Jan; 13(1): 36-49. doi: 10.1038/nrendo.2016.135.

12. Hagstrom H, Nasr P, Ekstedt M, Hammar U, Stal P, Hult-
crantz R, et al. Risk for Development of Severe Liver Disease in
Lean Patients With Nonalcoholic Fatty Liver Disease: A Long-
Term Follow-Up Study. Hepatology communications. 2018 Nov
30; 2(1). https://doi.org/10.1002/hep4.1124.

13. Hammarstedt A, Gogg S, Hedjazifar S, Nerstedt A, Smith
U. Impaired Adipogenesis and Dysfunctional Adipose Tissue in
Human Hypertrophic Obesity. Physiol Rev. 2018 Oct 1; 98(4):
1911-1941. doi: 10.1152/physrev.00034.2017.

139



14. Jung UJ, Choi M-S. Obesity and Its Metabolic Complica-
tions: The Role of Adipokines and the Relationship between
Obesity, Inflammation, Insulin Resistance, Dyslipidemia and
Nonalcoholic Fatty Liver Disease. Int. J. Mol. Sci. 2014 Apr 11;
15(4): 6184-6223. doi: 10.3390/ijms15046184.

15. Kim D, Kim WR. Nonobese Fatty Liver Disease. Clin. Gas-
troenterol. Hepatol. 2017 Apr; 15(4): 474-485. doi: 10.1016/j.
¢gh.2016.08.028.

16. Kumar R, Mohan S. Non-alcoholic Fatty Liver Disease
in Lean Subjects: Characteristics and Implications. J. Clin.
Transl. Hepatol. 2017 Sep 28; 5(3): 216-223. doi: 10.14218/
JCTH.2016.00068.

17. Lonardo A, Bellentani S, Argo CK., Ballestri S, Byrne CD,
Caldwell SH, et al. Epidemiological modifiers of non-alcoholic
fatty liver disease: Focus on high-risk groups. Dig. Liver Dis.
2015 Dec; 47(12): 997-1006. doi: 10.1016/j.d1d.2015.08.004.
18. Lonardo A, Nascimbeni F, Mantovani A, Targher G. Hy-
pertension, diabetes, atherosclerosis and NASH: cause or con-
sequence? Journal of hepatology. 2018 Feb; 68(2): 335-352.
https://doi.org/10.1016/j.jhep.2017.09.021.

19. Longo M, Zatterale F, Naderi J, Parrillo L, Formisano P,
Raciti G, et al. Adipose Tissue Dysfunction as Determinant of
Obesity-Associated Metabolic Complications. Int J Mol Sci.
2019 May 13; 20(9): 2358. doi: 10.3390/ijms20092358.

20. Loomis KA, Kabadi S, Preiss D, Hyde C, Bonato V, St Louis
M, et al. Body Mass Index and Risk of Nonalcoholic Fatty Liver
Disease: Two Electronic Health Record Prospective Studies. J
Clin Endocrinol Metab. 2016 Mar; 101(3): 945-952.

21. Marsche G, Zelzer S, Meinitze A, Kern S, Meissl S,
Pregartne G, et al. Adiponectin Predicts High-Density Lipopro-
tein Cholesterol Efflux Capacity in Adults Irrespective of Body
Mass Index and Fat Distribution. J Clin Endocrinol Metab. 2017
Nov 1; 102(11): 4117-23. doi: 10.1210/jc.2017-00933.

22. Matsuda M, Shimomura I. Roles of adiponectin and oxida-
tive stress in obesity-associated metabolic and cardiovascular
diseases. Rev. Endocr. Metab. Disord. 2014 Aug; 19(2): 75-88.
doi: 10.1515/hmbci-2014-0001.

23. Meera S, Arul Senghor KA, Vinodhini VM, Samal S. Role
of Adiponectin and Insulin resistance in Android and Gy-
noid obese infertile women. Obesity Medicine. 2019 Aug 01.
DOI:10.1016/j.0bmed.2019.100130.

24. Numao S, Katayama Y, Hayashi Y, Matsuo T, Tanaka K. In-
fluence of acute aerobic exercise on adiponectin oligomer con-
centrations in middle-aged abdominally obese men. Metabolism.
2011 Feb; 60(2): 186-94. doi: 10.1016/j.metabol.2009.12.011.
25. Perdomo CM, Frithbeck G, Escalada J. Impact of nutritional
changes on nonalcoholic fatty liver disease. Nutrients. 2019 Mar
21; 11(3): pii: E677. doi: 10.3390/nu11030677.

26. Pivtorak KV, Shevchuk NA, Pivtorak NA, Fedzhaga IV.
Correction of adipocyte secretion disorders in patients with non-
alcoholic fatty liver disease with overweight and obesity. Wiad.
Lek. 2019; 72(8): 1477-1480. Available from: http://wl.medlist.
org/2019 08 11/.

27. Pivtorak, K. V. Features of nonalcoholic fatty liver disease
pharmacotherapy in patients with overweight and obesity. Za-
porozhye Medical Journal. 2017;19(4), 520-524. DOL: http://
dx.doi.org/10.14739/2310-1210.2017.4.105301.

28. Polyzos SA, Aronis KN, Kountouras J, Raptis DD, Vasilo-
glou MF, Mantzoros CS. Circulating leptin in non-alcoholic fat-
ty liver disease: a systematic review and meta-analysis. Diabeto-
logia. 2016 Jan;59(1):30-43. doi: 10.1007/s00125-015-3769-3.
Epub 2015 Sep 26. PMID: 26407715.

29. Saber H, Himali JJ, Shoamanesh A, Beiser A, Pikula A, Har-

140

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

ris TB, et al. Serum Leptin Levels and the Risk of Stroke: The
Framingham Study. Stroke. 2015 Sep 3; 46(10): 2881-2885.
doi: 10.1161/STROKEAHA.115.009463.

30. Sbraccia P, Finer N, editors. Obesity. Pathogenesis, Diagno-
sis, and Treatment. Springer; 2019. Part of the Endocrinology
book series (ENDOCR), Cordero P, Li J, Oben JA. Obesity and
NAFLD; p. 179-194. Available from: https://link.springer.com/
referencework/10.1007%2F978-3-319-47685-8.

31. Tang X, Li J, Xiang W, Cui Y, Xie B, Wang X, et al. Met-
formin increases hepatic leptin receptor and decreases steatosis
in mice. J Endocrinol. 2016 Aug; 230(2): 227-37. doi: 10.1530/
JOE-16-0142.

32. Tao C, Sifuentes A, Holland WL. Regulation of glucose
and lipid homeostasis by adiponectin: Effects on hepatocytes,
pancreatic B cells and adipocytes. Best Pract. Res. Clin. En-
docrinol. Metab. 2014 Jan; 28(1): 43-58. doi: 10.1016/j.
beem.2013.11.003.

33. Tilg H, Moschen AR, Roden M. NAFLD and diabetes mel-
litus. Nat Rev Gastroenterol Hepatol. 2017 Jan; 14(1): 32-42.
doi: 10.1038/nrgastro.2016.147.

34. van der Wijden CL, Delemarre-van DWH, van Mechelen
W, van Poppel MN. The relationship between moderate-to-vig-
orous intensity physical activity and insulin resistance, insulin-
like growth factor (IGF-1)-system 1, leptin and weight change
in healthy women during pregnancy and after delivery. Clin En-
docrinol. 2015; 82(1): 68-75. https://doi.org/10.1111/cen.12593.
35. Yamauchi T, Iwabu M, Okada-Iwabu M, Kadowaki T. Adi-
ponectin receptors: A review of their structure, function and how
they work. Best Practice & Research Clinical Endocrinology &
Metabolism. 2014 Jan; 28(1): 15-23. https://doi.org/10.1016/j.
beem.2013.09.003.

36. Yanai H, Yoshida H. Beneficial Effects of Adiponectin on
Glucose and Lipid Metabolism and Atherosclerotic Progression:
Mechanisms and Perspectives. Int J Mol Sci. 2019 Mar; 20(5):
1190. doi: 10.3390/ijms20051190.

37. Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L,
Wymer M. Global epidemiology of nonalcoholic fatty liver
disease-meta-analytic assessment of prevalence, incidence,
and outcomes. Hepatology. 2016 Jul; 64: 73-84. https://doi.
org/10.1002/hep.28431.

38. Zhu Qi, Glazier BJ, Hinkel BC, Cao J, Liu L, Liang C, et
al. Neuroendocrine Regulation of Energy Metabolism Involving
Different Types of Adipose Tissues. Int J Mol Sci. 2019 Jun;
20(11): 2707. doi: 10.3390/ijms20112707.

SUMMARY

METABOLIC FEATURES OF ADIPOSE TISSUE AND
CLINICAL SIGNIFICANCE OF ADIPOKINS IN PA-
TIENTS WITH NON-ALCOHOLIC FATTY LIVER DIS-
EASE (REVIEW)

Pivtorak K., Yakovleva O., Pivtorak N., Fedzhaga I., Doro-
shkevich 1.

National Pirogov Memorial Medical University, Vinnytsia,
Ukraine

The article discusses modern views on the metabolic char-
acteristics of adipose tissue in patients with non-alcoholic fatty
liver disease (NAFLD). An association has been shown between
NAFLD and metabolic risk factors such as dyslipidemia, hyper-
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glycemia, and visceral obesity. The analysis of modern literature
on adipose tissue as an endocrine organ is carried out. The re-
cently revealed physiological and pathophysiological properties
of adipokines are discussed. It has been documented that adi-
ponectin counteracts the effect of angiotensin II on endothelial
cells and prevents their apoptosis by increasing the association
between eNOS and heat shock protein. Adiponectin can func-
tion as a negative regulator of angiogenesis. It inhibits the
proliferation and migration of endothelial cells and markedly
inhibits the growth of new blood vessels. The ratio of adipo-
nectin to leptin is a biomarker of adipose tissue dysfunction
and correlates better and more accurately with insulin resis-
tance than adiponectin or leptin. The researchers concluded
that fatty tissue dysfunction caused by low adiponectin levels
may contribute to oxidative stress and inflammation. Medica-
tions aimed at synthesizing adiponectin will be useful in the
treatment of NAFLD, obesity, diabetes, and cardiovascular
disease.

Keywords: obesity, non-alcoholic fatty liver disease, adipo-
kines, insulin resistance.

PE3IOME

METABOJIMYECKUE OCOBEHHOCTH KUPOBOW
TKAHU U KJIMHUYECKOE 3HAYEHUE AJUIOKH-
HOB Y BOJBbHBIX HEAJKOTI'OJIBHOM )KUPOBOM
BOJIE3HBIO IEYEHU (OB30P)

Iustopak E.B., SIkosiaesa O.A., [lusropak H.A.,
®enxara U.B., JopomkeBuuy U.A.

Bunnuykuii HayuonaneHulll MeOUyuHCKull  yHugepcumem um.
H.U. Ilupoeosa, Ykpauna

B crarbe paccMOTpeHBI COBPEMEHHBIE IAaHHBIE O MeTa-
00MMYECKUX OCOOCHHOCTSX J>KMPOBOW TKaHU Yy OOJBHBIX
HEAJIKOTOJbHOW jkupoBoil Oonesnpto mnedeHn (HAXBII).
ITokazana cBsa3p mexay HAXBII u metabonnueckumu dax-
TOpaMM PUCKA, TAKUMH KaK AUCIUIUAECMUS, THIIEPIIUKEMHUS
U BUCLEpanbHOE oxkupeHue. [IpoBeaeH aHanu3 coBpeMeHHOM
JUTEPaTypsl O KUPOBOW TKAHM KaK SHIOKPUHHOM OpTaHe.
OOcCyXIeHbI HEJJaBHO BBISBICHHBIC (PU3HOIOTHYECKHIE U Ma-
TOMU3HOJIIOTHYECKHE CBOWCTBA aMIIOKMHOB. JIOKYMEHTallb-
HO TIOATBEPXKACHO, UYTO AJUMOHEKTHH IPOTHBOACUCTBYET
BIMSIHUIO aHTHOTeH3MHA Il Ha SHOOTENManbHBIE KIETKH H
MPEJOTBPAIIAET MX aMONTO3 33 CUET yBEIHYEHHsS accolua-
nuu Mexy eNOS u 6esIkoM TeII0BOro moKa. ATUITOHEKTHH
MOXeT (yHKIIHOHMPOBATh KaK HETaTUBHbIH PETYISATOP aHTHU-
orere3a. OH HHTHOHUPYET MpoNUEPaALUIO U MUTPALIHIO YH/I0-
TeNHaTbHBIX KIETOK U 3aMETHO MPETSATCTBYET POCTY HOBBIX
KPOBEHOCHBIX cocynoB. COOTHOIIEHNE aANTIOHEKTHHA U JIeTI-
THHA SBJISETCS OMOMapKepoM NUCOYHKIMU KUPOBOU TKAaHU U
KOpPpPEIHpyeT C HHCYITNHOPE3UCTEHTHOCTRIO JTyUllle ¥ TOUHEE,

4eM aJMNOHEKTHH WIN JIeNTHH. VcciienoBareian NpUILIH K
BBIBOJIY, YTO JUCQYHKIHUS KUPOBOIl TKaHH, 00yCIOBICHHAS
HU3KUM YPOBHEM aJMIIOHEKTHHA, MOXET CII0COOCTBOBAThH
OKUCJIMTEIBHOMY CTpecCy M BocHalieHuto. JlekapcTBeHHbIE
CpelCTBa, HAlpaBJICHHbIC HA CHHTE3 aIUIIOHEKTHHA, I10JIe3-
uel nipu seueHun HAXKBII, oxupenus, nuadbera u cepaeuHo-
COCYIUCTBIX 3200JICBaHUH.
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LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

ABJJOMUWHAJIBHOE OKUPEHUE U KUIIEYHASI MUKPOBHUOTA (OB30P)

MuaocnaBckuii I.K., Mpichnuyenko O.B., [lenbkoBa M.1O., lllensisckas E.H., Kopaab C.H.

I'V «Hayuonanvuwiti uncmumym mepanuu umenu J1.T. Manoi HAMH Yxpaunwvry, Xapvros, Yxpauna

Ab6nomuHanbpHOE oxxupeHne (AQO) sBIseTCsl OXHUM U3 Hau-
Ooniee pacIpOCTPaHEHHBIX 3a00NEBaHUI HACENICHUS W TIIaB-
HBIM IPHOPUTETOM 3][PAaBOOXPAHEHHs OOJIBIINHCTBA Pa3BHTHIX
CTpaH, BO3HHMKAaeT B pe3yibrare aucOaiaHca MeEXay MOCTY-
IUICHHEeM SHeprud u ee Tparamu. AO cBsi3aHO ¢ TucyHKIHEH
xupoBoi TkaHu (XKT), axTmBamued racTpOMHTECTHHAIBHBIX
TOPMOHOB, XPOHHYECKHM MAaJOMHTEHCHBHBIM BOCHAJICHHEM.
Jlnst coBpeMenHoro «roptpera»y AO XxapakTepHa 3HAUHTEIbHAs
WHHIHANBHAS POJIb TMHEPAKTHBHOCTH CHMIIATHYECKON HEpB-
Hot (CHC) m peHMH-aHIrHOTeH3MH-aJIbI0CTEPOHOBOI CHCTEM
(PAAC), popmupoBanne Ha oHe CymiecTByOIIEi apTepruaib-
Ho#t runeprensun (Al') u urCynnHOpe3ucrentHoctu (MP), Ha-
JMYMe PaHHUX HApYIICHWH JIUIHIHOTO M YIJIEBOJHOTO oOMe-
HOB, BEICOKOTO pHCKa cepiedHO-cocyaucThIX (CC) 1 MOYeIHBIX
OCIIOKHEHHH [3, 24].

B mocnemHme romel aKTHBHO H3Y4aeTcsl POib KHIIETHOI
mukpo6notsl (KM) B Bo3rukHOBeHnn AO [1,4,20,22]. Ha co-
BpeMeHHOM dTarne AO paccMaTpuBaeTcst Kak MeTaboInaecKoe
3a0o0JIeBaHNe, KOTOPOE HANPSIMYIO CBS3aHO C M3MEHEHUSIMH B
cocrase KM [5]. Hopmansnas Mukpoduiopa (MHKpoOHOTa) SIB-
JISIETCST MapKepOM OOIIETO 370POBbs YeIOBEKa, BBIOIHSIET TO-
MEOCTaTHYeCKHe, 3allUTHBIE 1 UMMYHOTEHHBIE (DYHKINH, a ee
JIcOMO03 MPUBOIUT K AHOMAJIIBHOMY HMPHCTEHOYHOMY ITHINEBa-
PEHUIO, HAPYIICHUSIM BCACBIBAHUSI MUKPOJIEMEHTOB, BUTAMH-
HOB, TIOJIMHY TPUEHTHON HEZ0CTATOYHOCTH, AnucOaancy B oOMe-
He BemiecTs [6,9]. KM, mpezacrasistomias co0oil COBOKYITHOCTh
BUJIOB PA3IMYHBIX MUKPOOPTAaHU3MOB, TAKMX KakK TPaMIIOJIO-
xutenpHble Firmicutes m rpamorpumarensusle Bacteroidetes,
B MeHbIlel cterieHn Actinobacteria, Proteobacteria, oOmamaet
3HAYUTEIBHBIM METAa0OJIMYECKUM MOTEHINAIOM U CIOC00-
Ha «PYKOBOJHTBH» MHOKECTBOM OHOXMMHYECKHX IIPOIIECCOB.
OmnpeneneHHyo poib B pealn3aniy IPeBEHTUBHEIX Y(Q(heKToB
KM © ee KOMIIOHEHTOB HTPAET COOTHOIICHNE BEAYIIIUX MUKPOO-
HBIX TakcoHOB (Bacteroides/Firmicutes), omHaKo CyIIECTBYIOT
MIPOTHBOPEUNS] OTHOCHTEIBHO NMPEOOIafaHysl TOTO MM WHOTO
KOMITOHEHTa 3TOT0 COOTHOIIEHHUs B yciaoBusx AO [2].

Ilo coBpeMeHHBIM IPEICTABICHMSIM B OCHOBE IaTOTCHE3a
AO ¥ accOnMMPOBAHHBIX C HUM HapyIICHUSX JUIHIHOTO U
YTIEBOJHOTO OOMEHOB JISXKAT CTPYKTYypPHO-(YHKIMOHATIBHBIE
nedpextel KM [7]. Zhang u cOaBT. mMoKa3aiu, 4YTO KOIHUYECTBO
Oakrepuii cemeiictBa Prevotellaceae, oTHOCsMIIErocs K Grirymy
Bacteroidetes, 3HaUNTENFHO CHIDKAeTCS HMPU OXKUpeHHH [44],
IIPU 3TOM COOTHOIIEHHE IpencTaButeneil grrymos Firmicutes
n Bacteroidetes B cocrae KM nuHammudecku oTpakaeT Xa-
PaKTepHCTHKY Beca YeJOoBeKa — MPH YBEIHMYEHHH KOJMYECTBA
Bacteroidetes 4enoBek ¢ oxupeHHeM Xyneer. B cBoem mcciie-
JIOBaHUH aBTOPHI JIOKa3ay [44], 4T0 MpaBUIIBHEIN 00pa3 »KU3HI
HopmanmsyeT MK 1 criocoOcTByeT o iep>kaHriio HOpMaIEHOTO
Beca. TeM He MeHee, CIeIyeT OTMETHTD, YTO BEIIIEYOMSHYTHIC
N3MEHEHUsI MUKPO(IOpPH! KHIIETHHKA YeJIOBEKa P OKUPEHUH
oOHapy»eHbI He BCEMH HcclieioBaTessiMu. Psit mccieoBanuii
HE MOJATBEPAWT HAJIWYME TaKUX acCOLHMAIUN M, HA00OPOT, BHI-
SIBUJT TIPOTUBOIIONIOKHEIE [38] M BoBce He OOHApYKHUII CBSI3b
mexxy MK u maccoii Tena [19]. OnHako BBISBICHO TUETO3aBU-
CHMO€ CHIDKEHHE OyTHpaT-IPpOAyINpPYIOMUX OakTepuit prryma
Firmicutes npy yMeHBIICHHH COAEPXKAHUS yIIEBOIOB B ITHIIE
[15]. B wmccrnemoBanuu Jumpertz et al. mokaszaHo, 4To aaxe
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TPEXJHEBHOE YBEINYCHHE ITOTPeOIsIEMbIX KaJlOpWi B IIpeje-
nax ot 2400 o 3400 xkan/cyT nmpuBOANT K mM3MeHeHHsM MK:
HaOnromaetcs 20% yBenmdeHue koimdectBa Firmicutes u co-
OTBETCTByIOIIee yMeHbIeHne Bacteroidetes [19]. JlocroBepHO
M3BECTHO, YTO JUETA BIUSET HA 3J0pOBbE denoBeka. IIpu ana-
au3e MK B3pocnblX, y KOTOPBIX B palluOHE JOMHHUPYIOT IIPO-
JIYKTBI, OOTaThle PacTUTENHHOM KIeTJaTKoH - 6oibie GpyKToB,
OBOIIIEH U MEHbIIIE MsICa, BEISIBICHO OOJIBIIOE pa3HOOOpasue co-
CTaBa; y HUX JOMHUHHPYIOT HpejcraBuTenu poaa Prevotella mo
OTHONICHUIO K pony Bacteroides [18].

Bricokoe moTpebiieHne Cosi, HACHIMEHHBIX JKHPOB M IIPO-
CTBHIX YITIEBOJIOB SIBISIETCS Takxke (akropamu pucka (OP) pas-
BuTHs AO (THIIOTE3a «OXKHUPEHHsI, BEI3BAHHOTO COJIBIOY). Takoi
HeOIaronpHsATHEIN PallioH MUTAHUS, KOTOPHIH MPHCYII TaK Ha-
3piBaeMoil Western diet, MOXKET IPHBECTH K BO3HHKHOBEHUIO
«IBIPSIBOTO» KHIIEYHHKA, IIOBPEX/ATh KUIIEUHBIIT Oapbep, BBI-
3bIBaTh CUCTEMHOE BocnaieHue, VP, noBelieHue maccsl Tena
(MT), akTuBamuio IMUTOKHHOB U JIPYTMX MMMYHOJOTHYECKUX
¢axropos [13]. ConeHocTs ekanuii HanpsMyto cszana ¢ AO
HE3aBHCHMO OT Teorpauueckoro MpOUCXOXKIEHHS, I0JIA U BO3-
pacra IanueHToB, npu 3ToM rasodmisaast KM He pocia mpu co-
neHoctu cpeabl MeHee 1,5%. ContacHO MOITy4eHHBIM UCCIE0-
BaTeJIsIM JaHHBIM, 6orarcTBo TasodmisHoi KM monoxurensHO
KOppENUpoBaio ¢ coleHocThio (ekammit (r=+0,58, p<0,0001),
YTO METareHOMHO CBSI3aHO C YMEHBIIEHHEM pa3HO00pasus
KM (p<0,035) m wucromennem mnorennuana Akkermansia
muciniphila u Bifidobacterium, npexxzie Bcero B. longum u B.
Adolescentis, B 6opr0e ¢ mposieieausimu AO [39].

B macrosimiee BpeMs HAKaIUIMBAIOTCS JaHHBIC, CBSI3BIBAIO-
mue racrpouHTecTrHaNbHEIE mentuasl (I'MIT) w KM ¢ pery-
nsieit MT [29]. Crano usBectHo, uro I'UIT moryT BiusaTe Ha
JIeATEIHHOCTD JKETyJTOYHO-KHUIIETHOI MUKPOOHOTH M ee B3a-
UMOJICUCTBHE C OCBIO «KHMIIEYHUK-MO3I». CyIlecTByeT naxe
TaKoe Hay4YHOE HalpaBlIeHHe, KaK «MHKPOOHAs YHIOKPUHOIIO-
rus», koropas cBsizbiBaeT KM u sHJIOKpUHHYIO cuctemy [34].
C TUIT ces3ansl nmokarononopoOuerid nmentun 1 (ITII-1),
xonercroknauH (CCK), netiponentun Y (NPY), mentuy -
po3un-Tupo3uH (PYY (3-36), momumentun PP, miroko30-3aBu-
CHMBII1 HHCYJIMHOTPOITHEIN ITOJTUIENTH, aMIJINH, KOTOPEIE ITpH
OIIpEe/IeNICHHBIX YCIOBUSX 00JIaafoT KaK OPEKCUT€HHBIMH, TaK
W aHOPEKCUTCHHBIMH CBOWCTBaMH, Pa3HOCTOPOHHUMH 3Pdex-
TaMu Ha MeTtabonmyeckue mokazarenu 1 KM [42]. C marore-
HETUYECKUMH 3BeHbsIMH AO TECHO aCCOIMHMPOBAH KHIIEUHBIH
ropmoH okcuHTOMORYIHH (OXM) [33], KOTOpBIH COCTOHT W3
nrokaroHa n C-KOHIIEBOTO TeKCAaNenTH A, Pa3/IeNIeHHBIX JABYMs
ocrarkaMu apruHuHa. OcyIiecTBiIeH (epMeHTaTHBHBII CHHTE3
u kioHupoBaHue B KynbsType Escherichia coli mckyccTBeHHOTO
rena, komupyromero OXM. Hccnenosanusi [8] mokasbIBaloT,
g0 uHBeKIMH OXM 310pOBBIM TOOPOBONIBIAM C W30BITOUHOM
MT nonoxutensHo Bnusin Ha npueM nuiu 1 KM. AroHuCTBI
I'TITI-1 n Y2 penentopoB MOTYT TaKkKe AeHCTBOBATh NIPOTHB AO
[29]. Tak, aronnctsl pereniropa Y2 (II€NTHI THPO3HH-THPO3HUH,
PYY 3-36) u penenropa I'TIII-1 - OXM nMeIOT COBMECTHBIH
a¢dexr Ha xapakrep nuraHus npu AO u u3dsITouHOW MT.
[Torpebnenue sHeprun Mpu Ha3HAUSHUH KoMOnHanuu PY'Y3-
36 1 OXM cumxkanoch Ha 43%, 9T0 OBLIIO JOCTOBEPHO BBIIIIE,
ueM 8% c ogauM PYY3-36 u 15% c onnum OXM B cpaBHe-
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HUHY ¢ 11a1e60. ABTOPBI CUUTAIOT , UTO TaKHE ar€HThl «MOTYT
0COOEHHO MOJIXOIUTH JAJIi COBMECTHOIO HAa3HAYCHUS B Jieue-
HUU OXXKUpeHHs» [29].

B ompenenenHoil cTenenn npuBeleHHbIe (GaKThI TOATBEPIK-
Jaet u nmybnukanus [29] B KOTOpoil IOKa3aHO OTHOLIECHUE B3a-
umozeiictus mexay KM u I'UII B peryssiunun MT u rimroko3bl.
ABTOpBI KOHCTATUPYIOT, uTo ['UII Biusier Ha perysauuio pocra,
anrneTuTa, pacxol IHEPruH, MAJOMHTCHCUBHOIO BOCIIAJICHUS.
Hapywenust B cunrese/cexpennu ['TIIT-1, OXM, nentuaa YY
acconuupytorcs ¢ pazsurueM AO. B HacTosiiee Bpems nosyue-
HBI JAaHHBIE O TOM, 4TO Ha [10JIe3HbIe MeTa0OIMYEeCKHE pe3yIbTa-
Thl, CBA3aHHbIE ¢ HOpManu3auuel KM B ycinosusax AO, Biausier
yBenuueHue cekpeunu ['TII-1 u nentuna YY u cHukeHue npo-
nykimu rpenuna. Dddexrsr atux ['UIT cBsi3anbl co CHIKEHHEM
MT B coueTaHHU ¢ HOpPMAIU3AIHEH MPOIECCOB META0OIH3MA.
Hccnenopateny akLeHTUPYIOT BHUMAaHUE HA IIyTSIX, KOTOPbIMU
KM 1 xenynouno-kumeunsie nentuast (JKKIT) moryt momxynu-
poOBaTh KUIIEUYHYIO IPOHULIAEMOCTb, BCAChIBAHUE MTUTATEIbHBIX
BEILECTB, MPOLYKLHUIO KOPOTKOLETIOYECUHBIX >KUPHBIX KHCIOT
(KIPKK), a Taxke BIUATH HAa MeTaOOIMYECKYIO SHIOTOKCE-
muio (MetD) u okucnuTenbHbli cTpece [29]. Monymsuus Bbl-
cBOOOXKIeHUsT SHI0reHHbIX 3aracoB ['UII n ngpyrux ropMoHOB
KUIIEUHUKA SBJIACTCS IEPCIIEKTUBHON CTpaTeruei « MMUTAIN
GapuaTpUUeCcKOl XUPYPriH ¢ OIIaronpUsTHHIM BIUSHUEM Ha T10-
Tpebienue nuimu, MT 1 ypoBeHb D1t0Ko3b! B KpoBu. C no3uuui
Boszericteus Ha ['UIT Benymiee mecto B ieueHun AO 1 KOppek-
umu cocrosgaus KM cran 3annmars ananor yejgoseueckoro I'TITT
-1 - nuparnytuz [41].

Eume omun dakrtop - onewmnranonamun (ODA) obpasyer-
csl B KUIIEGYHUKE U OTBEYAET 3a UyBCTBO CHITOCTH IIOCIIC €JIbl.
Jlununueiii cencop ODA sBisIeTCs SHAOTCHHBIM arOHUCTOM
penentopa mponugpeparopa nepokcucom (PPAR), kotopsrit
perymupyer «remm» nutanust 1 MT. ODA - BeicokoaUHHBII
aronuct PPAR-0, BbiensieMblii B TPOKCUMAILHOM KUIIICYHHKE,
KOTOPBI HaJIeJIeH HECKOJIBKUMU OTIIMYHBIMU TOMEOCTaTHYECKU-
MU CBOMCTBaMHU, TAKUMH KaK KOHTPOJIb alleTHTa, IPOTUBOBOC-
HAJIUTEIbHAS aKTUBHOCTD, CTUMYJISLIUS JIUIIOIN3a U OKHCIICHUE
JKUPHBIX KUCHOT. [Tpu sx3orenHom BBeneHun ODA oTmeuaercs
OmnaronpusTHbIA 3¢ dext Ha KM; ero MoXHO cunTaTh TOPMOHOM
OCH «KHIIEYHUK-MO3I». VccienoBaHue BIEpBbIC MOKa3bIBACT,
yto BBeaeHHEe ODA MblllIaM, KOTOPBIC MTUTAIOTCS CTaHJAPTHON
“chow pellet diet”, mensier npopuns KM B pexanusx, cMemnias
cootHomenne Firmicutes / Bacteroidetes, cHIKast SKCITPECCHIO
KHUILIEYHBIX IUTOKMHOB UMMYHHBIMHU KJICTKaMH, BBIICICHHBIMU
u3 neiiepoBsix Ossamek [12]. Jleuenue npu nomoru ODA Moxy-
nupyet coctaB KM B HampaBiieHUH «Xygoro (GpeHOTHIay, NMHU-
TUPYs YQDEKT TUETHI ¢ HU3KUM COZICP)KAaHUEM JKHPOB U BBICO-
KUM COZEpKaHUEM IoJIMcaxapuaoB. Takxke MOyYeHbl JaHHbIE
OTHOCHUTEIILHO OaronpusTHOro Bo3zaeicTus ODA Ha YUCIICH-
HocTb Akkermansia muciniphila y 6ombabix AO [32].

Jucoynxuust sxupooit Tkanu (OKT), nucbananc ee ropMOHOB
aIMIIOKMHOB, TAKUX KaK aJUIOHEKTUH (AUI) U JIEITHH, a Tak-
xke aktuBaius PAAC crocoOcTByroT mnporpeccupoBanuio AO
[11]. BeicBoOOXIEHHE ANUI, KOTOPOE MHAYLHUPOBAHO IUETON
C BBICOKUM COZIEPXKAHUEM COJIM, MOXKET CHHU3UTH HKCIIPECCHIO
KoTpaHcroprepa Harpus / noko3sl 2 Tuna (SGLT 2) B noukax,
YTO NPHUBOAUT K cHIKeHHI0O MT. BeposTHbIM crocobom yBe-
JIuueHus 3arpar sHepruu npu AO sBISETCS yCUIICHUE TEPMO-
renHbix myTed B 6ernoit (BXXT) u xopuunesoit XKT (KXKT). Ilo
JaHHBIM HekoTopbIXx aBropoB [30], KM Mmomymupyer kak mo-
Temuenue bXXT, tak u akruBnocth KXKT. ABTOpHI paccmoTrpenu
BIMSIHUE psijia (PaKTOPOB, TAKUX KaK PEIUTHO3HBII 11OCT, orpa-
HUYCHHUE KaJIOPUI, XOJIOA0BOM cTpecc 1 MeTd, Kak Ha u3MeHe-
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Hus useta JKT, Tak u Ha coctaB KM. [Tokaszano, yro MetD 3amy-
CKaeT KacKaj IaToJIOTHUECKUX peaKuii, KOTOpble, KpOMe pocTa
MT, npoBoOLMpPYIOT HapylIeHUEe pabOThl YHIOKAHHAOMHOUTHOM
CHUCTEMBI, KJICTOK IEYEHH, YTO BEIET K IOBBILIICHUIO YPOBH:
DJIIOKO3bI U XosiecTepuHa B kKpoBu [16]. KM moxeT npsimMo uiu
KOCBEHHO BJIMATH Ha CEKPELMIO OPEKCUT€HHOTO TOPMOHA U aJlu-
MIOKHHA, IPEJIMHA, OJ00HO MOIYISIIMU HACBILICHHS, KOTOPbIE
Boi3biBatoT ['UIT [26].

MuosxectBo mybnukanuii mocesinerno KIDKK kak Bemyemy
KOMITOHEHTY, Biustomemy Ha KM npu AO [17,21,36]. KIDKK,
oOpasyrouecs KM u3 HemepeBapuBaeMOM KieT4aTKH, HEHO-
CPEICTBEHHO BIHMSIOT Ha (YHKIHIO BhICBOOOXKmarommx PYY
SHTEPOIHIOKPUHHBIX KJIETOK, B TO BpeMsi kak NPY mMoxeT KoH-
TposiupoBath BausiHue KM Ha BocnanuTenbHbIe IPOLECCH, pa-
6oty Mosra u numeBoe nosexenne. KIDKK (auerar, Oyrtupar,
IPOIMOHAT) UIPAIOT 3HAYUMYIO POJIb B MEeTabOINU3Me JIHITHIOB
U IIoKo3bl. Tak, auerar CiyHUT cyOCTpaToM AJIs JIMIIOTeHe3a
de novo B neueHu, NPOIMOHAT MOXKET MCIIOIb30BATHCS AJISI TIIHO-
koHeorene3a. Komnonentsl KM, takue kak KIDKK, ruaponaza
xemaHbIx kucnot (BSH) u eCB- cucrema urparot BaKHYIO poJib
B PEryJIALMK MHULIMAIMY U TporpeccupoBanus AO 3a c4eT Hop-
MaJIM3aluy aAUIIOreHe3a U PEryIALUM CeKPELMH UHCYINHA, Ha-
KOIUICHUS JKHpa, SHEPreTHYECKOro roMeocTas3a U ypoBHs XoJle-
cTepuHa B 11a3Me [17]. DTu nponecchl UrparoT 3HAYUTEIbHYIO
pouib B Bo3HHKHOBeHUH quconoza KM npu AO. ITokasaHo, 4to
merabonutsl KM, npexae Bcero KIDKK, ynyuimaror cocrosHue
NAIMEeHTOB, a He nepeBapuBaeMble sumnononucaxapuabl (JIIC)
OTPULATENIBHO BIUAIOT HA OpraHu3M xo3siuHa [17,21].

Cy1ecTByIOUIME UCCIeI0BAaHHUS NIPOTUBOPEUUBBI B OTHOLIE-
HUM TOTO, siBJsitoTCs 11 KIDKK nosie3ubiMu 1l BpeIHBIMM J1J151
KapIMoMeTaboIMYecKoro 300poBbs. [Ipeodpa3oBanue MmueBon
Kietyatku, kotopas ¢epmentupyercst KIDKK, obGecneunBaer
JIOTIOJTHUTEIIbHYI0 SHEPIUIO AJIs XO35MHA U MOXET CII0COOCTBO-
Barb AO. Tak, npu uccinenoBanuu 441 B3pOCIBIX JIMII M3y4Ya-
mu accormanuu dexanpubix KIDKK, paznoobpaszue u cocras
KM, npoHHIIaeMOCTh KHIIEYHHKA C KapAHOMETa00INYeCKUMH
¢daxropamu pucka (DP), npexne Bcero AO [21]. Konnentpa-
n pexanpHbix KIDKK Haxommmuch B 00paTHO# B3aMMOCBSI3H
¢ pasznHoobOpazuem KM, a 70 yHUKaJIbHBIX MHKPOOHBIX TaKCO-
HOB - BO B3aMMOCBsI3H, 10 KpaitHei mepe, ¢ ogHoit u3 KIDKK
(auerat, OyTHpaT WK IPOIHOHAT). ABTOPBI CYUTAIOT, 4TO Oosiee
Bbicokast dxkckpenust KIDKK ¢ kanowm siBisieTcst pu3HaKkoM Juc-
Oakrepuo3a KM, M3MeHEHHOW KHIIEYHOH NPOHHUIIAEMOCTHIO,
ACCOLMMPYSICh ¢ Haau4YneM n30biTouHoit MT, oxxupenus u xap-
nromMetadoanueckux OP.

Kim K.N. u coasr. [21] ycranosu, uro conepkanne KI[KK
u dekanpHoit KM moxer accorumpoarbest ¢ AO. Apropamu
IPOBEJICHBI UCCienoBaHusl oTHOcuTenbHO ypoBHer KIDKK wn/
Wi guciieHHocTr ¢pekansHoit KM y i ¢ AO u 6e3 Hero, ¢
HOCJIEAYIOIUM MeTa-aHaau30M. KoHeuHble MPOgyKThl MHUKPOO-
Hoit depmenTanuu, npexae Bcero KIDKK, Takxke yuacTByror
B DIUIEHETUYECKON pEerysiliii BOCHAIUTEIbHBIX pPEaKLUi
OIIOCPEI0OBAHHO Yepe3 PELENTOPbl CBOOOTHBIX )KUPHBIX KHCIOT
(FFAR) [36]. AktuBauus FFAR npuBoguT K NOBBILIIEHHON 3KC-
npeccuu U cekpeunu BeimeynoMsaHyToeix NI, Takux xax ['TII-
1 wim nentug YY.

Remely M. U coasr. [36] orenuBanu BiusHHE OakTepui,
npoayuupytomux KIDKK, Ha snureHeTHueckyro peryisiuio
FFAR3 npu Hannuuu AO M HapyLIEHUSX yIIIEBOIHOIO OOMeHa
(HYO). Uccnenosanue Britovano HazHayenue aronucta I'TII-1
npu HYO u koHCynsTHpOBaHUE 110 BOIPOCaM MUTAHUS 11 00e-
UX TpyIn BMeniatenscTa. PaznooOpasue KM, a Taxke kosu-
gyectBo Faecalibacterium prausnitzii ObUTH 3HAYUTEIBEHO HIKE Y
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naruenToB ¢ HYO unm AO B cpaBHEHUU C JIMIIAMH C HOpMaJlb-
Hoii MT. DT pe3ynbTarsl BHISIBUIM JJOCTOBEPHYIO KOPPEIISIIUIO
Mesk Iy Oosiee BhICOKUM HHAeKcoM M T 1 6ojiee HU3KUM METHITH-
poBanuem FFAR3 (mapkep rio0aiabHOro METHIMpOBaHHs long
interspersed nuclear element (LINE-1)).

IIpu paccmorpenun mnpodnemsl oxupenuss u KM nenecoo-
Opa3HO KOCHYTBHCSI BONpOCAa MeTaboJM3Ma HKEIYHBIX KHCIIOT
(OKenK). XKenK crnocoOcTByIOT JydlieMy YCBOSHHIO JKHPOB U3
KHUILICYHUKA, BBIIOJHIIOT TOPMOHOIOI00HBIE (QYHKIUH OJaro-
Japsi aKTHBALMK SIACPHBIX ¥ MEMOPaHHO-CBSI3aHHBIX PELEeNTO-
POB, MOIYIUPYIOT INIIOKO3HBIM, JTUIUIHBIA U SHEPreTU4YeCKUN
00MeH, 1IeJIOCTHOCTh KUIIeuHuKa U uMMyHuTeT [28]. [lo nan-
HbIM Yao L. u coaBt. [43] cenexTuBHas KuIieyHasw OakTepu-
anpHas ruaponaza JKeiaK menser merabonmmsm KM xossuHa.
ABTOpBI WJICHTH()UIMPOBAIN I[ITAMMbl KHIICUHBIX OaKTepwii
tuna Bacteroidetes, KOTOpble TPOSIBISIOT CEJICKTHBHYIO aKTHB-
HOCTh B oTHouleHuu ruzaposiassl XKenK. Mcnomnb3yst u30reHHbIe
mwtamMmbl Bacteroides thetaiotaomicron aukoro tuna n JKenK-
JIENIEIHOHHOT0, CEeJIEKTUBHO MOAyaupoBaian ypoBHH XKenK y
rHOTOOMOTHYECKUX Mblei. Y Mmeleii B. thetaiotaomicron, xo-
JIOHM3UPOBAaHHBIX MyTaHTHBIMHU JKenK, BBISBICHBI H3MEHEHUSI
B MeTaboi3Me, B TOM unciie cHikeHue npupocra MT. Pesyib-
TaThl MOKA3bIBAIOT, YTO MeTabosnThl XKenK, renepupyemsbie oj1-
HMM MUKPOOHBIM I'€HOM, MOT'YT I'TyOOKO M3MEHSITh METa00IN3M
XO0351MHA U 3Kcnpeccuio reHos. Perynupys MT, a taxxe aunua-
HbII 00MeH xo3siHa, JKenK GnaronpusitHo BaustoT Ha KM.

3HaUUMYIO POJIb B OOECIIEUCHUH B3aHMOCBS3H MEKIY «XO-
3suHomM» u KM wurparor ¢apuesonnnsie X-pernentopsl (FXR)
yepe3 peryisnuio neyeHouHo nupkyssiunu XKenK [31]. Tax ,
II0KA3aHO, YTO aHTHOKCUIAHT Temiion (T) TopMo3uT oxupenue
y mbieit [27]. T (4-rugpoxeu-2,2,6,6-TeTpaMeTIIITUIIEPUIUH-
1-okcu), Kak reTepoLrKInYeckoe coeuHenne, namenser KM,
NPEUMYIICCTBEHHO YMEHbIas aKTHBHOCTh pona Lactobacillus
U aKTUBHOCTB rufpoiassl JKenK, npuBoaUT K HAaKOIUICHUIO aH-
TaroHucta anepHoro FXR, KoTopwlif y4acTByeT B peryssuuu
Merabonn3ma JUIUI0B U moko3bl. Mbimu FXR-, B ycnoBusix
JIUETHI C BBICOKUM COJIEPKaHUEM )KUPOB, IEMOHCTPUPYIOT CHU-
sxxerane MT nipu AO, KOTOPOE BBI3BAHO JIMETOM, TIO0OHO MbIIIIAM
nuKoro tumna. Jlesenue npu nomomu T He yMEHbLIAET NPUPOCT
MT y mbimeit FXR + 1 370 03BOJISET MIPEANOI0KUTD, YTO KU-
weynslii FXR onocpenyer apdexrsr T nporus oxupenust. Ere
OIMH MOIIHBIN KuiieuHblii anTaronuct FXR, mmus-B-MCA
(Gly-MCA), ycroiuusbiii k JKenK, npu BBeaeHHH MbIIam,
«umutupyer» BausHue KM Ha MeTaboindeckue paccTponcTBa,
BBI3BaHHbBIE BBICOKOXHPOBOii nueroit. Gly-MCA oka3biBa 1o-
J00HOE BIMSHHME W HA MBIIICH, KOTOPbIe FeHETUYSCKH CTpaja-
0T OT Jie(uIKTa JICNTUHA. Y MBIIEH, Y KOTOPBIX OTCYTCTBYET
FXR B kuineynuke, Takxe Obul 0ojiee HU3KUI yPOBEHB Liepa-
MHJIOB, JIUITUHOTO KOMIIOHEHTA KJIETOYHBIX MEMOpaH, KOTOpbIe
NPOYLIMPYETCSl B MOJB3IOIIHON KHILKE 1Mojl KoHTpojem FXR
U BIMSIIOT Ha MeTabonuueckuil mpoduie xuBoTHBIX ¢ AO B
sKcriepuMenTe. IIpuBeneHHble JaHHBIC YKa3bIBAIOT Ha TO, YTO
topmokenne FXR B KuieuHHKe MOXET ObITh MEPCIEKTHBHOI
LIeJIbIO JUIA Pa3pabOTKH MpenapaToB NPOTUB Oxupenus [27,31].
AxruBaiust FXR Taioke ymeHbLIaeT cekpenuio L-kierouHoro
GLP-1 B orBer Ha npousBonaHble uHynuHa SCFA, ymeHbias
JKcnpecculo 1 nepenady curuaiaoB FFAR2 [14].

OrnpenesiecHHOE MECTO B pea3alid Pa3sHOCTOPOHHUX -
¢dexror KM mpu Hamuunu AO OTBOZUTCS MHKPOOHBIM 9H-
TepoTunaM, MytamusM TeHOB Toll-momoOHBIX pelenTopos,
HPOU3BOIHBIM METHJIAMHUHOB, TaKMM KaK IPOATEPOreHHBIN M
opekcureHHblil okenna tpumerninamuaa (TMAO) [4,10].

IlepcrieKTUBHBIMU 3BEHBSIMH B JICUCHUH U TNPOQUIAKTHKE
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AO c¢ nosunmit yayumwenus: Gpynkiun KM, napsity ¢ mepco-
HUPHUIIUPOBAHHON aueToi ¢ mobasieHreM otaenbHbix KJIDKK
B 3aBUCUMOCTH OT cT/Is nutaHus [40], sBisercs Ha3HaYeHUE
npobuotrkos (Bifidobacterium u Lactobacillus) [37] u npedu-
OTHKOB (IIEKTHH, KileT4aTka, ppykTansl ) [35]. B croxHbIX city-
YasX UCHOJIB3YIOTCS MOAXO0bI Oapuarpuueckoi xupypruu (bX)
[23] unu MeTon (ekaabHOM TPAaHCIIAHTAIIMA MHKPOOHOTHI OT
310poBoro goHopa [25]. [Ipu 5ToM, CTaI0 U3BECTHO, YTO METO-
nb1 BX, Takue kak nryHtapoBanue xkenynka (Roux-en-Y gastric
bypass), x0T 1 yny4maioT KoHTpoib MT u iMkeMun UMEHHO
3a cueT cHwkeHus aktuBHocTH SGLTI, yXyamaroT cocTtaB H
(yHKIMOHATIBHYIO akTHBHOCTH KM.

Taxum o0pa3om, B HacTosilee BpeMs 1mokazano, uro KM ot-
BOJIMTCS 3HaUMMasl IaTOT€HETUYECKasi POJib B BOSHUKHOBEHUU U
IporpeccupoBaHuK OxHUpeHus. OQHAKO pa3IMYHbIe H3MEHEHUS
B coctaBe U (pyHkunsx KM kak criocoOCTBYIOT, TaK ¥ TOPMO3SIT
pasButue AO. Cuuraercs, 4TO KUILECYHbIE MUKPOOHBIE accoLU-
aiuu perynupytor MT, Biauss Ha MeTaboaudeckre 1 IMMYHHbIE
¢byHKIMKM «x03siHa». Haumbosiee 3Ha4MMyI0 poJib B IaTOTEHE-
3¢ AO urparoT Takue KoMIoHeHTsl KM, kak KopoTkolenodey-
HbIC KHUPHBIC KHUCIIOTBI, )KEJIYHBIC KUCIIOTHI, (hapHe3onaHbie X
peuenTtopsl, Junononucaxapuabl. Jucono3 u meradonnueckast
SH/IOTOKCEMHS MOTYT PacCMaTpUBATHCS KakK IPOBOCIAIUTEIIb-
Hble (PaKTOPBI, OTBEUAIOLINE 32 PA3BUTUE MHCYINHOPE3UCTECHT-
HOCTH, METa0OJMYECKUX CABUIOB U YBEIMYCHHE MACChl Tela.
Jluera ¢ BBICOKMM COJEp)KaHHEM COJM, XXHPOB U YIJICBOLOB
IPUBOAUT K CTPYKTYpHOH HECTAOMIBHOCTH MUKPOOUOTHI, yCU-
JIMBACT MPOSIBJICHUS OKUPEHMA. 3HAYUMOE MECTO B JICUCHUU U
npo¢unaxrike AO, HapsiAy ¢ TUETOH, JOJDKHBI 3aHUMATh MPO-
OMOTHKH, IPEOUOTHKU U CHHOMOTHKH, KOTOPBIC Yepe3 KOPPEK-
U0 TMcOMO03a M LENBIH PsiJi OMUCAHHBIX BBIIIC MEXaHM3MOB
OyyT criocoOcTBOBaTh CHIDKEHHIO MT.
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SUMMARY

ABDOMINAL OBESITY AND GUT MICROBIOTA (RE-
VIEW)

Miloslavsky D., Mysnychenko O., Penkova M.,
Schenyavska E., Koval S.

GI “L.T. Malaya Therapy National Institute of the National
Academy of Medical Sciences of Ukraine”, Kharkiv, Ukraine

In review provides data on pathophysiological relationships
of intestinal microbiota with body weight regulation in patients
with abdominal obesity. In manuscript discusses the leading
mechanisms by which the gut microbiota can contribute to obe-
sity and metabolic diseases, analyzes its components, includ-
ing gastrointestinal peptides, short-chain fatty acids, bile acids,
farnesoid receptors, etc. Western diet high in salt, dysbiosis and
endotoxemia can be powerful pro-inflammatory factors respon-
sible for the development of insulin resistance and weight gain.
It is promising to prescribe agonists of gastrointestinal peptides,
probiotics and prebiotics, which in abdominal obesity are able
to inhibit dysbiosis, regulate immune functions, and protect the
organism from low-intensity chronic inflammation.
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PE3IOME

ABJJOMMHAJIBHOE OHWPEHUE W KHIIEYHAS
MHUKPOBHOTA (OB30P)

MmuaocaaBckuii LK., Mbicauuenko O.B., [lenbkoBa M.1O.,
lensiBckas E.H., Kopaas C.H.

I'Y «Hayuonanvuwiti uncmumym mepanuu um. JI.T. Manot
HAMH Ykpaunory, Xapvkos, Ykpauna

B npexacrasieHHoM 0030pe MpUBEICHBI JaHHbIE 110 TaTodu-
3MOJIOTMYECKON B3aMMOCBS3U KHIICUHOH MHKPOOUOTHI C pery-
JISIIIMEH MAcChI TeJla y MAIMEHTOB ¢ a0OMUHAILHBIM OKHPCHHU-
eM. PaccMOTpeHB! Beylye MeXaHU3Mbl, KOTOPBIMH KHIIEUHAsI
MHKPOOMOTa MOKET CIIOCOOCTBOBATH OXKMPEHHIO U METa0OJIH-
4eCKUM 3a00JIeBaHUSIM, aHAIM3UPYIOTCS €€ KOMIIOHEHTBI, Ta-
KHE KaK IaCTPOMHTECTHHAIIBHBIC MENTHIbI, KOPOTKOIEHOUued-
HbIC JKHPHBIC KHCJIOTBI, JKSUYHbIE KHCIIOTHI, (apHe30HIHbIC
X-peuenTopsl. 3amnagHas JUeTa ¢ BBICOKUM COAEP’KaHUEM COJH,
JICcOMO3 ¥ SHIOTOKCEMHS MOTYT OBITh MOLIHBIMU IIPOBOCIIANIN-
TENBHBIMU (paKTOpaMH, OTBETCTBEHHBIMH 32 PA3BUTHE MHCYIIHU-
HOPE3UCTEHTHOCTH M yBeJIMYeHHE Macchl Tena. [lepcnexrus-
HBIM SIBJISICTCSl Ha3HAYCHHE arOHUCTOB raCTPOUHTECTUHAIBHBIX
HENTUI0B, NTPOOMOTUKOB U NMPEOHMOTUKOB, KOTOPHIE CIIOCOOHBI
TOPMO3UTBH JTUCOHMO3, PEryJIMpoBaTh UMMYHHbIC (YHKIHH, 3a-
LIMIIATh OPraHU3M OT MAJOMHTEHCUBHOTO XPOHMYECKOIO BOC-
HaJICHUS.
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JUCKPUMUHAHTHBIN AHAJIA3 KAK METO/I HOAJAEPKKHW NMPUHATHASA PEIIEHUAN
B MEJUIINHCKUX NCCIEJOBAHUAX HA IPUMEPE UMMYHO®EPMEHTHOI'O AHAJIN3A
Y BOJbHBIX MOYEKAMEHHOM BOJIE3HBIO

Cepreesa JI.H., bauypun I.B., Ctporonosa T.B., Kosiomoen 10.C.

3anopostcckuil 2ocyoapcmeenvlil MeOUYUHCKULL yHugepcumem, Yxkpauna

3ajaya MOUCKA TOYHBIX MPEIUKTOPOB PAa3BUTHS U TEUEHUS
Oose3Hei ocTaeTcs 3HAUMMBIM Py0eKOM B SII0Xy HAHOTEXHOJIO-
T'Hi U Iepexo/ia K IepCcoHATM3HPOBaHHON MeauiiHe. OCOOeHHO
Ba)KHOMH 9Ta 3a/1a4a CTAHOBUTCS IIPH BBHIOOPE TAKTUKH JICYSHHS
OCTPBIX U HEOTJIOXKHBIX COCTOSIHUH, KOIJla peub HIET O PUCKE
HEHY’>KHOT'O OIIEpaTHBHOIO BMELIATEIbCTBA, CBA3AHHBIX C HUM
OCJIOXKHEHHSIX U BO3MOXKHOM ATPOreHUU.

Movuekamennast 6one3nb (MKDB) siBisiercst rpo3HbIM 3a00-
JICBaHUEM, 3aHUMAIOLIUM B YKpauHe BTOPOE MECTO Cpely Bcex
YPOJIOTHYECKHX ITaTOJIOTHH, HEOOpAaTUMBIE OCIIOXKHEHHSI KOTOPOH
MOTYT IPUBECTH K MHBAIMIHOCTH U J]aXKe CMepTH naruenTa [1,2].
OIHUM M3 3HAYUMBIX (haKTOPOB CHIKEHHS YaCTOTHI OCIIOKHEHUH
€O CTOPOHBI II0YEK UTPAET PaHHSA AUarHOCTUKa [3,4].

B coBpeMeHHOI MeauIHe paHHSS TUarHOCTHKA OOJIBHBIX C
OCTPBIM IIOBPEXKICHUEM II0UEK [IPEAIoIaraet, Hapsiy ¢ KJIacCcu-
YEeCKUMH aHaJIM3aMH, ONpe/ieieHIe IPU IIOMOIIHM HMMYHO(ep-
MEHTHOTO aHaJl3a B Moue OMOMapKepoB, KOTOPbIE IPOTYIIHPY-
IOTCS KJIETKaMU IIOYEK B OTBET Ha PA3JIMUYHbIC IOBPEKIAOIIUE
Bo3aelcTBus. K OnomapkepaM paHHETO ITOBPEXKICHUS ITOYEK
MOXHO oTHecTH IL-1f, MOHOIMTapHEI XeMOTOKCHYHBIH (hak-
Top (MCP-1), PB2-MUKpPODIOOYIMH W YEJIOBEYECKUIl JIHIIO-
KaJIMH, aCCOLMHPOBAHHBIA C HEUTPOPHIBHON IKeIaTHHA30i
(NGAL). MexaHu3Mbl paHHEH JUATHOCTUKH Pa3IUYHBIX MaTO-
JIOTH 1O cel AeHb Maslo U3Yy4YeHBI U TPeOyIoT J10Ka3aTelIbCTB
JUarHOCTUYECKON IIECHHOCTH MapKepoB.

Hcnonp3oBaHue MPaKTUKYIOIKUMYI BpadaMy HNPUHLUIOB JO-
Ka3aTeIbHOM MEIULIMHBI, B KOTOPOM KIMHUYECKas MOJE3HOCTh
JUAarHOCTUKHU U JICYCHUS ONUCHIBAETCS C IOMOIIBIO CTaTUCTHYE-
CKUX METOJIOB, TIO3BOJIUT KJIMHUIMCTaM OOOTaTUTh CBOH OMBIT
HayYHBIMH IIOJXOJaMH JUIsI NPHUHATHS Ooyiee 00O0CHOBAHHBIX
peleHuii 0 KIMHUYECKOM BeleHHH nanuenTa. HagexHocTs pe-
3yJIBTaTOB U OBICTPOTA MPOBEJCHUS CTATHCTUYECKOTO aHaIIM3a
HaIpsIMyIO CBsI3aHBI C BBIOOPOM ITOIXO/SIIIIMX METOJIOB aHAIN3a,
YMEHHEM HaNIA[HO IPEeACTaBUTh UMEOLIUecs IaHHblE, Ipa-
BUJIBHO MHTEPIPETUPOBATh Pe3yibTaThl. VIMEHHO ¢ MOMOLIbIO
CTaTHCTUYECKUX METOJIOB MOKHO 3HAYUMO J0Ka3aTh AP HeKTnB-
HOCTH ANarHOCTUKH U BEIOPAHHOM TaKTHKH JICUSHUS.

AHanM3 IuTepaTyphl MoKa3all, 4To JUIsl OLEeHKH d(dexTnBo-

CTH HCIOJIB30BaHUs OMOMAapKEpOB OCTPBHIX HEOTIOXHBIX CO-
CTOSIHUH IIOYKH, B OCHOBHOM HCIIOJb3YIOTCS HapHbIC TECTbI
cpaBHEHHUs cpenHuX [5,6], a Takke ROC-aHanu3 u cratucTuka
MOJIE3HOCTH -9yBCTBUTEIBHOCTH MeToa (Se), cruenuduIHOCTh
(Sp), orHomrenne mancoB (OR) u otHOcHuTenbHEIN puck (RR)
[7-11].

JInist BBISIBIICHUSI CBsI3eH MeXIy MH(OPMATHBHBIMH INpU3HA-
KaMH, XapaKTepU3YIOIIUMHI JUarHOCTUYECKUI IIpoLecc Ha oc-
HOBE 3aKOHOB PACIPEAEICHUs U 3HaUCHUH BEpPOSTHOCTEH IpHU-
CYTCTBHS, IOJIC3HBIM IPEJCTABISIETCS UCIONb30BaHUE METOI0B
MHOTOMEPHOTO CTaTUCTUYECKOro aHanu3a. K HuM MokHO oTHe-
CTH Pa3IMyHble BUABI JUCIEPCHOHHOIO aHaIM3a, KJIACTEPHBIH,
(aKkTOpHBIN, NUCKPUMHUHAHTHBIN aHamu3bl. OCOOCHHOCTBHIO
9TUX METOJOB SIBJIAETCS BO3MOXHOCTb U3YYEHHs DPa3Iuyuus
MEXIy IByMsl M OoJyiee IpynrnamMu OOBEKTOB MO HECKOJIBKHM
HEPEMEHHBIM OTHOBPEMEHHO.

Vcnonb3oBanue JMCKpUMHHAHTHOTO aHanmm3a (/[IA) mmeer
P IPEUMYILECTB, HAlpUMep, MO3BOJIACT YyUUTHIBATH BapHa-
OeNBEHOCTh M3y4aeMbIX MapaMeTpoOB, pacCMaTPHBATh COBOKYII-
HOCTh Pa3iIMYHBIX KJIMHUKO-Ta00paTOpHBIX MOKa3aTesei, B3s-
TBIX CO CBOMMH BECOBBIMH KOA((HUIMEHTAMH, OTPAKAIOLIHMH
YACIbHBIA BEC BIMSHUS KaXIOro IOKa3arelis Ha UTOrOBOE pe-
LIEHUE O IPUHAJUICKHOCTHU MallMeHTa K OJHOH U3 IpyImIlL.

Lenbo naHHOU CTAaThU SIBISETCS UCCIEIOBAaHHE BO3MOMKHO-
CTH UCIIOJIb30BaHUsI JUCKPUMUHAHTHOIO aHA/IN3a KaK MHCTPY-
MEHTa MOJJICP)KKU IPUHATHS PEIICHUs B MEIUIUHCKUX HC-
CJICIOBAHUSX Ha NpUMeEpe BBHIOOpA TAaKTHKU JIEYeHHsT OOJIBbHBIX
MOUYEKaMEHHOI 00JIE3HBIO 110 Pe3yiIbTaTaM HMMYHO(EPMEHTHO-
rO aHajnu3a.

Marepuai u Metoabl. /[MCKpUMUHAHTHBIN aHAIU3 MIPOBO-
JIUJICS Ha MacCHBE KIIMHUKO-Ta00paTopHBIX JaHHBIX 70 manu-
enroB ¢ MKbB, HaxoauBIIMXCS Ha CTALIOHAPHOM JICUCHUU Ha
6aze ypomnormyeckoro otaencHuss KY «bompHHIIA 3KCTpEeHHOM
U CKOPOH MEIUIIMHCKON moMoumy 3anopoKCKOro ropoackoro
COBETa, KOTOPast SBJSIETCS KIIMHUYeCKol 06a30i kadenpsl ypoito-
Uy 3alopO’KCKOro TOCYAapCTBEHHOIO MEAUIMHCKOIO YHUBEP-
curera. B nucKkpUMUHAHTHYIO Moziess oToOpaHsl 11 moka3sare-
neii (Tabnumna 1).

Tabnuya 1. Xapaxmepucmuxa nokazameinei nOCMpoeHus OUCKPUMUHAHMHOU MOOeU

Tl KIMHUKO-JIA00PATOPHBIX HCCIe0BAHMIA IToxazaresan Tun raHHbIX

Bospact KonunuectBenusie
AHnamHe3
[on OMHapHBIC
JletfikonuTet KonunuectBenusie
OOIIeKITMHNYECKHE UCCIIeIOBAHMUS KPOBH H MOYH [ManoukosinepHble KonmuecTBeHHBIC
COD KonunuectBenusle
broxnmudeckre METO/IbI HCCIEI0BAHUS KPOBH Kpearunun KonmyecTBeHHbIE
IL-1p (uHTEpICHKIH) KommuectBeHHBIC
B2 MukporoOyniH KommuectBeHHBIC
HNmmyHODEpMeHTHBIH aHaTH3 MOHOIIUTAPHBIA XeMoTokcH4HbIN paktop (MCP-1) | KomuuecTBeHHBIE
NGAL - nmunokainH, acCOIMAPOBAHHBIN KonunuectBenusie
¢ HEHTPODMITEHOH JKeNaTHHA30U
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Hdnst ompenenenust 3p(EKTUBHOCTH HCIIONB30BAaHUS Ipe-
JMKTOpOB Bocnanenust y 6ombHbIXx MKB, ¢ 1enbio BbIsBICHUS
paHHHMX NPU3HAKOB MH(EKIIMOHHO-BOCIIAIUTEIILHBIX OCIOKHE-
HUI U Pa3BUTHS MOYCYHON HETOCTATOYHOCTH, CHOPMUPOBAHO
JBe rpynmsl: | rpynma Bkirodana 36 malueHToB, KOTOPBIM Ipo-
BeJeHa KoHcepBaTtuBHas Tepanusi; [1 rpymmy chopmuposanu 34
OOJIBHBIX, KOTOPBIM BBINOJHEHO OIIEPATHBHOE BMEIIATEIbCTBO.

CraTtucTu4ecKkuil aHaIu3 BHINOIHSIICS B JIMLIEH3MOHHOM 1po-
rpamme Statistica 13 (JPZ8041382130ARCN10-J). Vposens
3HaYMMOCTH - p<0,05.

PesynabTarel u o0cyxaenne. HecmoTpst Ha To, uTO corviac-
HO JIUTEpaTypHbIM JaHHBIM, OOLIMH aHAJIU3 KPOBH HA PaHHUX
cTaausx OOJIE3HM HE BCerja 0TOOpPaXKaeT TSHKECTh IMOPaXKEHHS
nouku [11], 3HaUMMON HcclleoBaTEIbCKON 3aaucil sBiIAETCS
ONnpeeiiCHUE XapakTepa M3MEHECHUH OCHOBHBIX IOKa3aresei
MH(DEKIMOHHO-BOCHANIMTENbHBIX mpoueccoB pa3sutus MKB u
UX CBSI3U C II0Ka3aTeNIIMM INPEIUKTOPOB PAHHETO IHOBpEXkIe-
Hus nouek. [Ipu nomomm ROC ananuza onpeneneHsl noporo-
BbIC 3HaueHHs1 3 Omomapkepos: P2-mukpornoOynuna, IL-1B u
NGAL. IIpuMeHeHne KpUTeprueB CpaBHEHHSI CPEIHUX T103BOJIH-
JIO CPAaBHUTH IIONAPHO MOKa3aTesn 00Lero, OMOXUMHYECKOTO U
UMMYHO(GEPMEHTHOTO aHaJIM3a NalleHTOB MEXIY 3 rpynrnamu
U HAalTH CTaTUCTUYECKH JJOCTOBEPHBIC OTIIMYMS AJIsI HEKOTOPBIX
u3 HUX. B To e Bpems, paccMaTpuBasi OpraHu3M Kak €JHHOE
11eJI0€, KaK CUCTEMY, MOXHO MPEIIOI0KUTh, YTO CYIIECTBYIOT
yCTOWYMBBIE INATTEPHbI, KOMOMHAILMU IapaMEeTpoOB OOLIEro,
OMOXMMHMYECKOTO aHaJIN3a KPOBH U IIOKazarelsieii HMMyHObep-
MEHTHOTO aHaJIM3a MOYH, KOTOPbIE XapaKTepH3yloT paboTy 3a-
IIMTHBIX ITOJCUCTEM OpraHu3Ma 1pu octpom cocrosuu MKBb.

C MareMaTHu4eCcKON TOUKU 3PEHUSI MOXKHO pACCMaTPUBATh 3TH
KOMOMHAILIMK KaK BEKTOPA MAaTPHL[bI, KOTOPHIC PA3INYAIOTCS 10-
CTOBEPHO B 3aBUCUMOCTH OT CTaTyca KOHKPETHOIo NaiueHTa. B
9TOM acIleKTe, OCHOBHAsI 3aj1auya CTaTUCTUYECKOr0 aHaju3a Co-
CTOMT B HaXOXJICHUH CIOCO0a, MMO3BOJISAIOIETO Ha OCHOBAHUH
9TUX XapaKTEePUCTUK OMNPENICIIUTh IPYIITY, K KOTOPOH OTHOCUTCS
KaK/IbI 13 00BbEKTOB B MMeroleiics coBokynHocTu. C Menu-
LIUHCKOM TOYKHU 3pEHUs, LIEJIBI0 aHAJIM3a SIBJISICTCS BBIABICHUE
COBOKYITHOCTH NPU3HAKOB, HA OCHOBAHUH 3HAYEHHUH KOTOPBIX C
MHHHMAaJIbHOW BEPOSTHOCTHIO OIIMOKH BO3MOXKHO OIPEIEITUTh
HEOOXOAUMOCTh OIEPAaTHBHOIO BMELIATEIbCTBA, UMES JaHHbIE
KJIMHUKO-1a00paTopHOTO 00CIICI0BAHHS.

Takum 00pa3oM, CTATUCTHUECKUH METOJ JIOJKCH IOMOYb
Bpady OTBETUTH Ha CIICAYIOIUE BOIPOCHI, 00bEIMHUB B CUHYIO
KapTHHY [10Ka3aTeI Pa3HON IPUPOIBI U Pa3MEPHOCTH:

Tabnuya 2. Hcxoouasa ouckpumunanmuas mooens ¢ F

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

1. BO3MOXXHO JTH, HCTIOJIB3Ys OMPEICICHHBIC KOMOWHAIINH TIpe-
JVKTOPOB BOCIHAJIEHUs U TOKa3areseil ouiero aHainsa, omin-
YUTH Tpyniy IanueHTOB, TpeGleLl_Il/IX OIICpaTUBHOI'O BMEIIa-
TEJIBCTBA, OT I'PYINIIBI KOHCEPBATUBHOI'O JICYHCHUA.

2. JIOCTOBEPHO JI 3T NOKA3aTelIX IO3BOJISIOT IPOBECTH AMC-
KPUMHHALIHUIO.

3. Kakue u3 mokasaresneil Hanbonee HH(GOPMATHBHBI U KaKHe
MOryT OBITh YAQJICHBl U3 MPOCTPAHCTBA IIPU3HAKOB B CBA3U C
U30BITKOM.

Jlns oTBeTa Ha ITH BONPOCHI IPEUIAraeTcsi MCHOJIb30BaTh
CJICAYIOIIYIO MOCIENOBaTeIbHOCTh Pa3IMYHbIX mpouenyp A
B IporpaMMHOM mpuiokennu Statistica 13. TIpeumymiectBom
HUCIIOJIB30BAaHUS I'OTOBBIX IPOLEAYP SABJISACTCS BbICOKAsT BbIMHC-
JIMTEJIbHAsA MOLIHOCTD, IIPOCTOTA U CKOPOCTh IMOCTPOCHUA JUC-
KPUMHMHAHTHBIX MOJeiel, yIoOHBIe CpeIcTBa BH3yaM3alluy,
06.]'161"'-[3}011.[1/16 KIIMHULUCTY UHTEPIPETALUIO CJIOXKHBIX MaTEMa-
THYCCKHX BBIBOJOB.

I/ICXO}I?{ nus3 d)aKTa, YTO KOJMYCCTBO INEPEMEHHBIX BJIUACT Ha
Ka4eCcTBO MOJENIM ¥ HAa0Op CTATHCTMYECKH 3HAYMMBIX MpPEIH-
KTOpPOB HEBCEra [ABJACTCA ONTHMAJIbHBIM, HaMH IMPCAJIONKEH
CJIYIOIIUI TIJIaH UCCIICIOBAHMS:

1. Onpenenenue 3HaUUMOCTH UCXOTHON MOJIEIIH.

2. Ot60op 3HAYMMBIX NPHU3HAKOB MeTo0M [lomaroBoro ananusa
C UCKITIOYCHHEM.

3. IIpoBepka 3G HEKTUBHOCTH KIaCCH(PUKAIIIMKA HA UMEIOIIUXCSI
3HA4YCHUAX.

4. Tlepebop TakuX KOMOWHAIMH MPU3HAKOB, TOMOJHSIOIIMX
00s13aTeNbHbIA CTAaTUCTHYECKN 3HAYMMBIH [PH3HAK TaK, YTOOBI
B (QYHKIMH JAUCKPHUMHHALMHU IPUCYTCTBOBAIM Kak OMOMapke-
PBI, TaK ¥ OKa3aTesIn 00IIero aHaimsa.

5. AHanu3 NOJIy4YeHHON MOJIENIN U CPaBHEHHE €€ C IPEeLIeCTBY-
IOLIEH.

6. BbiOop onTHMabHOM MOJIEIN M €¢ BU3yan3alHs CPEeACTBa-
MH IIPOrPaMMHOI0 00eCIIeueHHUS.

Pesynbrarsl aHanu3a npuBeeHsl Huxke. Ha mepBom stame
IPYNIUPYIOIIEH EepEeMEHHON MPUCBOEHBI 3HAYEHHSI, COOTBET-
CTBYIOLIHEC TIPOBECACHHOMY JICUCHUIO. Berancnus 06mne JAnC-
nepcunu U KOBapualuu, a TAKXKE MaTpUllbl BHYTPUI'PYIIIIOBBIX
JICIIEPCUM U KOBapuauuil, 3TU JIBE MaTPULbl CPAaBHUBAIHUCH C
MOMOIIbI0O MHOTOMEPHOT0 F-KpuTepHs ¢ Lenbio OnpeiesieHus,
UMEIOTCS JIM 3HAUUMBbIC Pa3Inuus MEXIY IpylnaMu (C TOUYKH
3peHUs BCEeX NMEPEMEHHBIX). [Ipy BKIIIOUCHUH B TUCKPUMUHAHT-
HYIO MOJICJIb BCEX NEPEMEHHBIX [OTy4eHa MOJIEIb ¢ 00LIei cTa-
TUucTHKOM siMba Yunkca=0,78; F=10,59; p<0,12 (tabauua 2).
=1,59

KP-MCKJT

HMrorn anannaa AncKpuMnHaHTH, dyHEuni (Tabnuua.sta)
MepemenHeix B mogenn: 10; Mpynnnp.: rpynna (2 rp.)

Nambaa Yunkca: 78418 npubn. F (10,59)=1,6238 p< 1221

Ywunkca | Yactvan | F-ucknwoy | p-ypoe. | Tonep. | 1-tonep
N=70 Naumbpa | Nambaa | (1,59) (R-xs.)
Bospact IU.?SSDESI 0,998848 0,068046 0,795109 0,712816 0287184

Ton 0,¥86463] 0,997098
0787715 0,995513
0,784431 0,999681
co3 0,785337 0,998527
0,787718 0,995509
0,873577 0,897666
0.793587 0988147
0,811072 0966844
0,803219 0976297

JIefEOLIHTEI
TIANOHMKOATEPHEIE

Epesnimrnm
“Bera 2-WMEpPOTIo DY IE

Hurepneiam
Jhmoramm (NGAL)

MoHOIMTAPHENT ReMAToKCHEeckInT daktop (MCP-1)
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0.171691 0680116 0737162 0.26283¢
0,265310 0,G08016 0806090 0,19331(
0,018842 0,891287 0864692 0,13530¢
0,087017 0,769040 0540020 0.45996(
0,266142 0,607860 0,820930 0,17907(
6, 725998 0,0115964| 0,890978  0,10902:
0,707696 0403607 0055327 094467
2023276 0,160170 0,061600 093840
1,432426 0,236156 0815469 018453
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Tabnuya 3. Pezynemam onmumu3sayuu ucxooHot Mooenu

Mrorw aHannaa AUCKpUMUHAHTH. @iyHkUMIA (Tabnuua sta)
Mepemennbi: & Mogenn: 2; Tpynnup.: rpynna (2 rp.)
TNambga Yunkca: 83226 npubn. F (2,67)=6,7516 p< 0021

Yunkca | YactHan | F-ucknwou | p-ypoe. | Tonep. | 1-Tonep.
N=T0 Nambpa | Mambaa | (1.67) (R-«B.)
feta 2 mumpormofymm 109286810 0,896179] 7,761836| 0006934 0,996113| 0,003887
Jhmoramm (NGAL) |U_8989?5 0926793 5.370378| 0.023545) 0,996113| 0,003887

Tabnuya 4. Cmanoapmuzuposantvie KOIPGuyueHmvl
07151 KAHOHUYECKUX KOPHell

Tabauya 5. Kpumepuil y° ¢ nocredosamensho
UCKTIOUEHHbIMU KOPHAMU

Cranpaptua. koatpduurents (Tabnuya.sta)

ANA KaHOHWY. MepPEMEHHE
MNepemeHHan Kop. 1 KpuTepnil Xu-KBagpar ¢ nocnes,. WCknJ. kopHamn (Tabnuua.sta)
Jhmoramm (NGAL) -0,666432 KopHu Cobere. | KaHoHny. | Yunkca | Xw-kBag. |cT. cB. | p-ypoB.
fera 2 nompornobymm 0.788271 MCKMHYEHHEIE | 2HAY. R Iambaa
Cob. a0, 0.201541 0 0.2015411 0,409555 0,832265 12,30151 2 0,002132
Kym.nons 1.000000)

Kax cnenyer u3 Tabmumsl 2, He BCe IPU3HAKN BHOCST OJU-
HAKOBBIH BKJIAJ B pa3/ieieHne MaHeHTOB Ha rpynnbl. O HIM
13 CMOCO0OB MCKITIOYCHHS MaJO3HAYNMBIX MEPEMEHHBIX H
CHIDKEHHSI Pa3MEPHOCTH MCXOAHOTO TMPOCTPAHCTBA NPH3HA-
KOB SBISCTCS aJNTOPUTM IIOMIATOBOTO AWCKPHMHHAHTHOTO
aHalM3a, OCHOBAaHHBIM Ha WJAee IMO3TANHOTO HCKIIOYCHUS
HanOoJee HeMH(POPMATUBHBIX MEPEMEHHBIX U3 Mojaenu. O0-
MUK TPUHONT 0TOOpa COCTOUT B CIEAYIONEM: HA KaXKIOM
mare ¢ MOMOIIBIO KAaKOTO-THOO CTaTUCTHYECKOTO KPHUTEPHS
BBIOMpAETCsl TepeMeHHasl, KOTOpas BHOCHT HAaWMEHBIIHH
BKJIQJ B Pa3IHdIHE MEXAYy COBOKYIHOCTSAMHU B COYETAHHH C
0TOOpaHHBIMHU paHee MepeMeHHBIMU. [Iporiecc mpogomkaeT-
cs 10 TeX MOp, MOKa OCTABIIHECS NEPEeMEHHBIC HE MepecTa-
HYT yJTy4IIaTh AUCKPUMUHAIIHIO.

PesynbraTtoM BBINOTHEHMS MOIIATOBOTO aHATIHM3a C UCKIIOYE-
HHUEM CTajla MOZENb, KOTOpas B OTIIMYHM OT MPEABIAYIIEeH SB-
JIAETCSl CTAaTHCTUYECKH 3Haunmoi (JIssmOna Yunkca: 0,8322647
npudn. F (2,67)=6,751616 p <0,0021).

B pesymerate mpomeaypsl oOparHoro orbopa HamOoiee
NHPOPMATUBHBIX TPHU3HAKOB TNPH KPUTHUECKOM 3HAUCHHUH
cratuctuku F_ -UCKITIOUeHUsA=1,67 W KPUTHYECKOM 3Hade-
Hun tonepanTHoctH 1=0.003, B oNTHMaibHOE MHOMKECTBO
BKJIIOYCHB! 2 IUCKPUMHHHPYIOIIUX TMEPEMEHHBIX (Tadmuia
3). XoTg MoJeNb CTAaTUCTHYECKH 3HAYMMA U 00€ ITepEeMEHHBIX
cTaTUCTHYECKH 3HaYUMBI (p<0,05), TUCKPpUMUHAIIS MEXKITY
rpynnamMy HeBbIcOKas (oOmast cTaTHUCTHKa JIMOma YHIIK-
ca=0,8). F kpurepuil mo3BoiseT MpOpaHKUPOBATH BOLIEI-
e B MOZEIh IEPEMEHHBIE 0 [0JIe UX BKJIaJ(a B pa3IHICHHE
KyaccoB. Ha oToil cTaguu ucciie10BaHus ClIeAyeT 3aKII0UUTh,
YTO MOKa3aTeNu 2 MUKPOTIOOyIMHA U IUTTOKAIHHA SBISIOT-
sl TNIABHBIMU NT€PEMEHHBIMH, KOTOPHIE MO3BOJISIOT PAa3IHIaTh
TPYMITEI TAIIHEHTOB, TPEOYIOINX ONEPATHBHOTO HIITH KOHCEP-
BaTHBHOTO JIEUCHHS, UTO MOATBEP)KAACT CACTaHHbIC KIMHUYIC-
CKHE BBIBOJIBL.

[Ipoananu3upyem He3aBUCHUMbIE BKJAJbl KaxJ0W Iepe-
MEHHOW MOjenu B mpejackasanue. M3 nByx mMapkepoB 00Ib-
OIM BKJIAJ B OOMIYI0 AMCKPHUMHHALUIO BHOCUT 2 MHKpPO-
TI00yIHH, 4TO SBCTBYET M M3 CTAaTHCTHKH JIsmOma Yuikca
U pe3yIbTaToOB NPOBEICHHOTO KAHOHMYECKOTO aHamu3a. s
OIIEHKH OTHOCHUTEJILHOTO BKJIAaJa Ka)K/101 IEpeMEeHHOM B pa3-
JUYCHHE TPyNNn (B 3HAUCHHE AMCKPUMHUHAHTHOW (yHKIIHHN)
BEIYUCIICHB! CTaHJapTH30BAHHBIE AUCKPUMHHAHTHBIE KOA(]-
¢unuenTs (Tabnuna 4).

Jlannbre TaOMHUIBEI 5 yKa3bIBAIOT Ha YJOBICTBOPUTENBHYIO
JUCKPUMHUHALUIO TPYIIH, OAHAKO CIEJAET OTMETHTH, YTO €e
K0dpQUIMEHTa KaHOHWYECKOH Koppemsiuuu R He cooTBeT-
CTBYET BBICOKOMY ITOKA3aTEIIO CBSI3U MEXKAY dTOH (QyHKIHEH
U JeJIeHHeM Ha TPYIIIBI; CTATHCTHKA )’ 3HAYHMa C YPOBHEM
p<0,002.

JA mo3Bommn Haifth QyHKIMH Kinaccudukanmu (Tadmmia
5), TO3BOJISIONIHE PA3IMIATh MAIUEHTOB M0 BUAY TaKTHKH Jie-
YeHHUs, TIOKa3aresisiM B2—MUKpOrIo0yniHa U JUIOKaInHa. JA
JITTET BO3MOKHOCTh OOHAPYKHUTh HESIBHBIE 3aBHCHMOCTH, KOTO-
pBle MOTYT OBITh ONpEETICHBI IPH aHAIN3e KOPPEIsnuii mepe-
MEHHBIX W (yHKIIH TUCKPUMHHAIINH.

Ha ocHoBaHMM TIpenCTaBICHHBIX TAHHBIX MOXKET OBITH MO-
CTpOCHA pe3yabTUpYIOUIas MaTpuIla Kinaccudukamu (Tabmumna
8), KoTOpasi CONEPKUT MH(OPMAIIHIO O KOJTHMYECTBE M MPOIICH-
T€ KOPPEKTHO KIACCH(HUIMPOBAHHBIX HAOMIONCHUH B KaXKIOH
Tpymre.

[To pesynbraram pacyeToB, 00IIasi TOYHOCTH MpEACKA3aHUH,
OILICHEHHAs] C TIOMOIIBIO ANOCTEPHOPHBIX BEPOATHOCTEH, CO-
ctaBuna 62,86%. Oka3axoch, YTO MPOIEHT MPABHIBHO TPET-
CKa3aHHBIX MOJENBIO TAIMEHTOB C KOHCEPBAaTHBHBIM THUIIOM
neyenus: coctaBmn 80,5%, a ¢ omeparuBHBIM - 44,1%. Takum
00pazoM, kiaccupuKanuoHHbIe QYHKIUH HAMITYYIIIM 00pa3omM
OTIPE/IENSIOT MAMEHTOB, KOTOPHIM TTOKAa3aHO KOHCEPBaTHBHOE
JIeUeHHe.

Tabnuya 6. @yuxyuu kraccupurayuu

OyHEW knaccudukayme; rpynnupoeka: rpynna (Tabnwya.sta)
K o
MNepemeHHanA p=.51429 | p=48571
fera 2 numpormofymm | 21634641 4.43821
Jhnmoramms (NGAL) 0,006665 0.02623
KoHcT-Ta -0,897115 -1,89475
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Tabauya 7. Knaccugurayus nayuenmos no npuHaodie’cHocmu K 2pYRnam Co2iacho OUCKPUMUHAHMHOU MOOeIU

Fnaccujpurayra Habniogerui (Tabnuua.sta)
HenpaeuneHele KNACCUMKALMNA OTMEYEHEl *
HaBnwa. 1 2

Habnwogenwe | Knace. | p=51429 | p=485T1

1 [ K K o

2 K K ]

3 K K ]

* 4 K ] K

5 K K 0

* B K 0 K

[ K K ]

a K K 0

9 K K ]

10 K K ]

11 K K ]

12 K K ]

13 K K 0

* 14 K 0 K

* 15 K ] K

16 K K 0

Tabnuya 8. Mampuya xkraccuguxayuu

Matpuua knaccugurauwn (Tabnuua.sta)
CTpokn: Habnwgaemele KNAcchwl
Cronbupl: NpeacKa3aHHLIe KNacckl

Mpouent )
[pynna |npaeune. | p=.51429 | p= 48571
K | 60,555561 29 7
o 44 11765 19 15
Bcero | 6285714 48 22

Tabruya 9. Juckpumunanmuas Mooeinb, NOCMPOEHHAS HA OCHOGE AICOPpUMMa 6b100pa
MAKMUKU 1e4eHusi No 3HA4eHuro f2-MuKpoenodyiuna

Mrom aHanyaa AMckpunamianTd. gy (Tabnwua sta)
Nepemerssix 8 Mogens: 4, Cpynnep.: Gera (2 rp)
INambaa ¥Yuneca: 51224 npubn. F (4,65)=15473 p< 0000

| BeTa-2 MEEQOTTOOVITHE

Takum 00pa3oM, 0OHAPYKEHHOE ONTHUMAILHOE MHOKECTBO
roKasareJsiei, CoCTosIIee 13 2 IUCKPUMHUHAHTHBIX [IEPEMEHHBIX,
BO3MOYKHO, HE SBIISIETCSI MAKCUMAJIbHOM (HamTydieil) KomOrHa-
e, JIJist oIty YeHu st JIydIlero peieHus TpeGyeTcst IpoBEPUThH
BCEBO3MOXKHBIE COUETAHMS [IEPEMEHHBIX (T1ap, Tpoek). Tak Kak
Ha [PAKTUKE TaKasl IPOBEPKA MOKET 3aHUMATh MHOTO BPEMEHH,
ABTOMATH3AIMsl BBIYUCICHUI J€aeT DTOT ATl MCCIAEI0BAHMS
6osiee POCThIM. VICII0/Ib30BaHIE CTATUCTHYECKUX KOMITBIOTEP-
HBIX TPOrPaMM OOJIEr4aeT pacueTbl U MO3BOJISET OBICTPO MPO-
BEPUTH MATPHUILY KJIACCU(PUKALINK ISl PA3IMIHBIX KOMOMHALIMIA
[EPEMEHHBIX BPYYHYIO.
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Yunkca | Yactian |F-acenwy | pypoR. | Tonep. | 1-Tonep.
H=T0 Nambaa | Nambga | [1.65) (R-x8.)
ITon 0566765 0903754 6 91904 0 010637 0,820138 0179862

Cos 0583318 08781460 9019580 0 003789| 0, 830083 0169917
II‘.'IDHDJ_J;H'I'_apm:E xemMaToRcHIEcERH faxTop (MCP-1| 0,533569 0,%51110
0,B18936 0625493 3591798 0.000000| 0924102 0075858

3. 3117 0072157 0.885%38 0114002

[Mepebopom ynanoch Haiiti Gosiee IpdeKTHBHYI0 KOMOMHA-
MO TICPEMEHHBIX, KOTOpasi BKJIF0YAsia HE TOJIBKO 3HAUCHHSI OHO-
MapKepoOB, HO M MOKA3aTeIn OOIIEro aHajau3a KpoBU U OMOXHU-
mun. [IpUHSB MOPOroBoe 3HAYCHHUE MHUKPOIIOOYINHA PABHBIM
0,11 ex., MbI TpaHC(HOPMHUPOBAIN HCXOIHBIH MACCUB JAHHBIX
u nonyuywnu monenb (JIsmOma Ywikca: 0,5122389, npubn. F
(4,65)=15,47348, p<0,0000), Tabnura 9.

Kax BuaHO 13 Tabnuiel 9, B 5TOM MOJIEIN MMOSBUINCE 2 3HA-
YUMBIX MPEAUKTOPA, OTCYTCTBYIOIIMX B UCXOMHON MOJIECIH, U3-
MEHEHHUE KOTOPBIX CBSI3aHO C U3MCHCHHEM YPOBHS [J2—MHUKPO-
m1o0yuHa (mokaszaresnin COD u mon).
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Ta6ruya 10. Mampuya xknaccugurayuu OUCKPUMUHAHMHOT
Mooenu, noCmpoeHHol Ha OCHOBe AN2OPUMMA 6bIOOPA MAKMU-
KU JIe4eHUsl NO 3HAYeHUI0 2—MUKpo2no6yIuna

B HOBOW AMCKPUMHMHAHTHOM MOJEIN MPOLEHT MPaBHUILHO
OTPEEJICHHBIX CIIy4yaeB YBEIUUMJIICS JUIsl TPYNIbI OIlepaTHB-
HOTO BMeEIIATeJIbCTBA MOUTH B 2 pasa (76,9%).

Ha cienyromem 3Tane HCCIeJOBaHMS HCXOIHBIH MacCUB
Marpuua knaccugurkayun (Tabnuua sta) JAaHHBIX OBUT Ipeo0Opa3oBaH Tak, YTO TPYHIHPYIOIIECH mepe-
Crpokn: Habnogaemele KNacckl MEHHOH cTas, (aKTHYECKH, YPOBEHb JIMIIOKAJNHA (BBIIIE
Cronfuel: NpefckasasHele KNacckl noporosoro 3nauenusa 11 u nuxe Hero). Ilpu rpynnuposke
"PDI.I,EHT K o JTAHHBIX OTHOCHUTEJIbHO 3HAUYEHUI [TOPOTrOBOTO YPOBHS JIMIIO-
[pynna |npaeuns. | p= 44286 | p= 55714 kanuHa (NGAL), nonyyennas Mozen» uMena ropasao 6onee
BBICOKYIO TOYHOCTBb B CPaBHCHHH C IPC/bI CH MOIACJIIBIO
K | 93'54839l 23 2 (ﬂﬂM6ﬁa Vunkca: 0,5; Frz4,65)=15,87;r])3 i ,(})lg(];(l)) U B Hﬂee BO-
L 74,35837 10 23 10 enle 3 3HaYMMBbIX NTepeMeHHbIX (Tabuuna 11).
Bcero 82,85714 39 31
Tabruya 11. Mampuya kraccugurayuu OUCKPUMUHAHMHOU MOOEIU NOCMPOEHHOU
Ha OCHOBE AN2OPUMMA 86160PA MAKMUKU JeYeHUs NO 3HAYEHUIO TUNOKATUHA
MTorm aHanuaa LucKpUMUHAHTH. fyHELWA (Tabnwya sta)
MepemeHHslx B Mogenn: 4; Tpynnup.: nunokan (2 rp.)
NAmbga Yunkca: ,50596 npubn. F (4,65)=15,867 p=< ,0000
Yunkca |Yacthas | F-wcknwod | p-ypoe. | Tonep. | 1-Tonep.
M=T0 Ilambaa | Jlambga | (1,65) (R-kB.)
Bospacr 0,654451 0912551  6,22892| 0,015115 0,829023) 0,170971
o3 0609793 0823732 13,33852 0,000520| 0656337 0,343603
Jhmosame (NGAL) D.I348351| D.?BDSB?! 1829197 0,000063 0,079631| 0,9203639
Harepneinom 1 Geta 05824594 0868618  9.83154 0,002576| 0.072627 0927373
B 3T0i1 Moaenu npuCyTCTBYET CBA3b MEXKLY YPOBEHEM JIUIIO- Kop. 1 o7 KopHs 2
KaJIMHA OTHOCHTEJIBHO [IOPOTOBOTO 3HAYCHUS M I10KA3aTeIIsIMU 5
nurepeiiknaa (IL-1B), COD u Bo3pacra marueHToB. MOXHO :2
IPEAIOI0XKUTb, YTO MPH BBIOOPE TAKTHKH JICYCHHSI BMECTE C a@ . .
3HAYCHUSIMH JIMIIOKAJIMHA ClIelyeT 00palaTh BHUMaHUE Ha I0- 25 a®
kazarenu COD, uHTepieKiHa U BO3pacT MalUeHTa. 20 a i
15 o °
Tabnuya. 12. Mampuya knaccugurayuu OUCKPUMUHAHIMHOU g ;Z ’ , D‘; ] 2
MoOenu, NOCMPOEHHOU HA OCHO8e aleopumma bloopa maxKmu- a6 ° ik ° % %
KU JIe4eHUst N0 3HAYEHUIO TUNOKANUHA 05 oo 9gou ngu 05"
o .32 o5
Marpuua knaccujukaywn (Tabnwya sta) A5 o® SR
Crpokw: Habnwgaemele KNACCH A zz ° °
Cronfupl: Npeacka3aHHble KNACCk 4 s 2 R 0 1 2 LI
Npouext K 0 5 op 1 0 o e
[pynna |npaeunk. | p= 77143 | p=,22857 \
K [ 98, 148151 53 1 ,
0 50,00000 B B : . -
Bcero | 87,14286 61 9 ! | ST A A
; 0 ] D; o o a, E%ODE’ZQ o
ComnracHo MaTpulbl U3 KiacCU(HUKALUM CIELYeT, 4TO Ipo- S - ot Teted \
LICHT MPABWIBHBIX KIACCH(UKALUN YBEIHUUICS, a IPABIILHO 2 : e 0 g 00t
KI1acCU(ULUPOBAHHBIX NALUECHTOB, OTHECEHHBIX K IPYIIIE OIle- 3 -
PATUBHOTO JICUECHHS — YMEHBILIMIICS, U3 4ero CIeLyeT CIenarh 4
BBIBOJI, YTO IpU (HOPMUPOBAHUY IATTEPHA KOMOMHALUK MOKA- s -
3aTeliell MallMeHTa, Jy4lllas CTaTUCTUYECKasi MOIHOCTb XapakK- b ot 7 o 1 ’ S e

TepHa U1l B2—MHKpOIIOOyIHHA B CPAaBHEHHUH C JIUIIOKAJIMHOM
(tabmuna 12).

Jlns BU3yann3anyy IPOBECHHOTO aHaIN3a OCTPOCHEI JTHa-
IpaMMBI paccesiHusl Ha KOTOPBIX BHIHO, YTO I'PYHITUPOBKA I1a-
LMEHTOB I10 YPOBHIO OeTa MUKPOIIOOyIHHa JaeT Ooiee yCTou-
YMBBIM NMATTEPH Pa3/eNICHUs NMAIMEHTOB Ha TPYIIBI 110 THIIAM
neyeOHOM TakTUKH (puc. 1).

© GMN

Puc. 1. Busyanuzayusa pezynomamog J{A

A - pacnpedenenue nayuenmos no epynnam 6 Hadioaemom
xaacce; B - pacnpedenenue nayuenmos no epynnam 6 mooeuu,
Paz0eneHHoll no YPOBHIO ff2—MUKPO2TOOYIUHA
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BoiBoabl. [IA ucnonb3oBajics i OnpenesieHus] Xxapakrepa
U3MCHCHHH OCHOBHBIX IMOKa3aTejaed HH(EKIIMOHHO-BOCIAIH-
TeNnbHBIX NpoueccoB pa3sutust MKbB u ux cBs3u ¢ nokaszaresns-
MH IPEIUKTOPOB HOBPEXKICHUS ITOYEK, a TAKOKE JJ0KA3aTeIbCTBA
JIHArHOCTHYECKOM 3((PEKTUBHOCTH OHOMApKEpOB MPH BHIOOpE
TakTUKH JieyeHus nauuentos ¢ MKbB no pesynbraraMm UMMyHO-
(epMEHTHOTO aHasM3a.

[Tonp3ysice pesyasraramu JIA, nccienoBarenb MOXKET CAEIATh
CJIEAYIOIIME BBIBOIBI, UMEIOIINE KIMHUYECKOE 3HAUCHHUE: JI0Ka-
3aHa JOCTOBEPHOCTDH CBA3U YPOBHS OIPEACICHHBIX UMMYHHBIX
nokasareneil ¢ M3MEHEHHMSIMH HEKOTOPBIX OOLICKIMHHYECKUX
rokasaresei; moarBepikaeHa 3()(GEKTHBHOCTh HCIIOIb30BAHUS
HOPOTOBBIX 3HAYCHHI OHOMapKepoB 2—MHUKPOTIOOYINHA U JIU-
HOKaJIMHA B pelIeHu: 0 BbIbope TakTuky jederns MKB.

Takum 00pa3oM, TUCKPUMHUHAHTHBIN aHAIH3 MOXKET SBJIATHCS
JOIOJHUTEIbHBIM METOAOM NPUHATUA AUATHOCTUYCCKUX PEIIC-
HUI B IIPAaKTHKE Bpaya yposiora, paboTarolero ¢ UMMYHOJIOTU-
YECKUMHU ToKazaHusiMu. Kpome 3ai1a4 TMCKpUMHHALIMY U KJ1ac-
cuduKanuy, NPUMEHEHHE YKAa3aHHOI'0 MHOTOMEPHOTO METOIa
MOXET 6bITb ITOJIC3HBIM B aHAJIN3€ HOBBIX JHATHOCTHUYCCKUX aJI-
TFOPUTMOB IIPH MPOBEPKE TOYHOCTHU MPEAJIOKECHHBIX PEIHAOIIUX
IpaBuJl JMarHOCTUKHU U TAKTUKH JICUCHUS.
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SUMMARY

DISCRIMINANT ANALYSIS AS A SUPPORTING METHOD OF DECISION-MAKING
IN MEDICAL INVESTIGATIONS ON THE EXAMPLE OF THE ENZYME IMMUNOASSAY
IN PATIENTS WITH UROLITHIASIS

Sergeeva L., Strogonova T., Kolomoets Yu., Bachurin G.

Zaporizhzhya State Medical University, Ukraine

The purpose of this article is to study the possibilities of dis-
criminant analysis as a statistical decision support tool in medi-
cal research, using the example of the problem of choosing a
tactics for treating patients with urolithiasis. based on the results
of enzyme-linked immunosorbent assay.

Discriminant analysis was carried out on an array of clini-
cal and laboratory data of 70 patients with urolithiasis, of which
two groups were formed: Group I included 36 patients who un-
derwent conservative therapy; Group II consisted of 34 patients
who underwent surgery. In the discriminant model, 11 indicators
of general clinical examination of blood and urine, biochemical
methods of blood testing and indicators of enzyme immunoas-
say were selected.

The analysis of the constructed discriminant model made it
possible to combine indicators of different nature into a single
picture and solve the following tasks: find a combination of in-
flammation predictors and general analysis indicators in order to
distinguish a group of patients requiring surgery from a group of
conservative treatment; select the most informative indicators.
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Discriminant analysis showed the statistical significance of
using the threshold values for the level of f2-microglobulin and
NGAL-lipocalin. According to the discriminant model, a change
in the level of B2-microglobulin is associated with changes in
ESR parameters and the gender of patients (Wilks’ Lambda:
0.51, approx. F (4.65)=15.47, p <0.01), and lipocalin values -
with indicators of ESR, interleukin and the patient’s age (Wilks’
Lambda: 0.5; F (4.65)=15.87; p <0.01).

Also, according to the used model, in the early diagnosis of
Urolithiasis, the level of B2-microglobulin is a more informative
sign than the level of lipocalin.

Thus, the combinations of parameters of general, biochemical
blood analysis and indicators of enzyme-linked immunosorbent
assay of urine, found using discriminant analysis, which char-
acterize the work of the body’s defense subsystems in an acute
state of the urolithiasis, may be useful in making a doctor’s deci-
sion on the choice of treatment tactics.

Keywords:  discriminant  analysis,
microglobulin, lipocalin, biomarkers.

urolithiasis,  fB2-
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PE3IOME

JACKPUMHUHAHTHBIN AHAJIM3 KAK METO/]
HOAJAEPKKH IPUHATHS PEIUEHUMA B MEJIU-
HOUHCKUX UCCJTIEJOBAHUSAX HA IPUMEPE UM-
MYHO®EPMEHTHOI'O AHAJIU3A Y BOJIbHBIX
MOYEKAMEHHO#M BOJIE3HBIO

Cepreesa JI.H., bauypun I'.B., Ctporonosa T.B.,
Kousomoen 1O.C.

3anoposrcckuil 20¢yoapcmeeHHbll MEOUYUHCKULL YHUBEpCUmen,
Vrpauna

Ilenpio mccnenoBanus SBUIOCH OMPEAETICHNE BO3MOXKHO-
CTell AMCKPUMHUHAHTHOTO aHAIN3a KaK CTATUCTHYECKOTO MH-
CTPYMEHTA TOJACPKKH MPUHATHS PEUICHNUS B MEIHIIMHCKUX
HCCIIeIOBAaHMAX HA MpUMepe BIOOpa TAKTHUKH JIeUeHUs 00Ih-
HBIX MOYEKaMEHHOW 0OJIE3HBIO 110 pe3ylIbTaTaM HMMYHOdep-
MEHTHOTO aHaJIN3a.

JIMCKPUMUHAHTHBIA aHAJIU3 TPOBOAMIICS HAa MAacCUBE
KIMHUKO-Ta00paTOpHBIX JaHHBIX 70 MAIMEeHTOB C MOYEKa-
MeHHO# Oone3npio (MKB), n3 xotopsix chopmupoBaHo aBe
rpynmsl: [ rpynma Bkimodana 36 ManHeHTOB, KOTOPBIM MpO-
BeJeHa KOHcepBaTuBHas Tepamnus; Il rpymmy cocraBunu 34
OOJIBHBIX, KOTOPBIM BBIIIOTHEHO OIEPATUBHOE BMEIIATEh-
cTBO. B IHCKpUMHHAHTHYIO MOzeTb 0TOOpaHkl 11 mokasare-
Jel OOIIEKINHUYECKOTO MCCIEI0OBAHNS KPOBH U MOYH, OHMO-
XIMHAYECKHUX METONOB MCCIEIOBAHMS KPOBU M ITTOKa3aTelel
NMMYHO(EpPMEHTHOTO aHaTH3a.

AHanu3 MoCTPOEHHON TUCKPUMUHAHTHON MOJENHN MO3BO-
nua oObeUHUTH B CAMHYIO KapTHHY IMOKa3aTelH pa3Hoil
MPUPOABI M PEHINTH CIEAYION[NE 3aJaun: BBIIBUTH KOMOM-
HaIMI0 TMPEJUKTOPOB BOCHAJCHUS U IOKa3aTesei o0mero
aHanusa st AU GepeHuanuy TPynnsl MalueHToB, Tpe-
OyIOIINX ONMEepPaTHBHOTO BMEMIATENHCTBA, OT T'PYIIEI KOH-
CEpBAaTUBHOTO JICUCHUS; OMPEACIUTh Hanmbonee mHpopma-
THBHBIE TOKA3aTEINH.

JIMCKPUMUHAHTHBIA aHalW3 MOKa3al CTAaTHUCTHYECKYIO
3HaYMMOCTh HCIIOJIB30BAHUS MOPOTOBEIX 3HAYEHUI ypOBHS
B2—mukpornoOynmuaa 1 NGAL-nunokanuaa. CorsmacHo guc-
KPUMHHAHTHOH MOJENny, N3MEHEHHEe YPOBHS [2—-MHUKpPOTIIO-
OynuHa CBSA3aHO ¢ U3MEHEHUAMH nokasareneit COD u morom
nanueHToB (JIamOma Yunkca: 0,51, mpubn. F (4,65)=15,47,
p<0,01), a 3HadeHHs nTUMOKanWHa - ¢ mokaszareixsimu COD,
WHTEpIeHKNHA U Bo3pacTa nanueHToB (Jlambaa Yunkcea: 0,5;
F (4,65)=15,87; p<0,01).

CornacHo MCTOIb30BaHHOW MOJENH, IPH PaHHEH THarHoO-
ctuke MKB, ypoBeHs f2—-MmukpornoOynuHa sSBiIseTcs Ooiee
WHGOPMATHUBHBIM NPU3HAKOM, YEM YPOBEHb JINTOKATHHA.

Taxum 06pa3oM, BEISIBICHHBIE C TOMOIIHIO TUCKPUMHHAHT-
HOTO aHaJIM3a KOMOWHAIIMH MapaMeTpoB 00mero, OMOXUMHU-
YEeCKOTO aHaTH3a KPOBHU U MOKa3aTeNneil ”MMyHO(EPMEHTHOTO
aHaIM3a MOYH, KOTOPhIE XapaKTepu3yroT paboTy 3aMIUTHBIX
MoAICKUCTEM opraHu3ma B ocTpoM coctostHuu MKDB, moryt
0Ka3aTbCs TOJIE3HBIMH TIPH HPUHSATHH BPAauoOM PEIICHHS O
BBIOOpE TAKTHKH JTEUCHHUS.
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BAMECOBCKHM AHAJIN3 CMECEM BEPOSITHOCTHBIX PACTIPE/IEJIEHUM YPOBHEN
MUKPOSIIEP B KJIETKAX BYKKAJIBHOT'O SITUTEJIAS
B ONYJISILIASAX CEJ CAYXEPCKOI'O PAMOHA I'PY3UH

"Tukapanze I.T., 'Bakpanze JLIL., 'Mumaxypunse M.IL., 23earennaze A.T.,
12Canuxnaze T.B., 2lomanze I./1., 2Opmonanse ILJI.

Tounuccruii 20cyoapcmeennbliit MEOUYUHCKUT YHUBCPCUMEN;
2[enmp skcnepumenmanshoti 6uomeduyunvt um. U. Bepumaweunu, I'pysus

I'maBHBIMH IpUYMHAME CMEPTHOCTH W WHBATUIHOCTH B Pas-
BUTHIX CTpaHaX SBISIOTCS HEMH(EKIHOHHBIC 3a00IEBAHMS
(63%), uTO HAHOCUT OONBIIOH COIMAIBLHO-IKOHOMHIECKOTO
yep6 crpane [14]. Cpean HEeWH(EKIMOHHBIX 3a00JIEBaHUI
37I0Ka4eCTBEHHBIE HOBOOOPA30BAHMSA 3aHUMAIOT OJHO M3 JIH-
JIUPYIOLIMX MECT Mo cMepTHOCTH - B 2020 roxy ObLIO 3aperu-
cTpupoBaHo 11 MWUIMOHOB HOBBIX ciy4daeB W 10 MHIIITHOHOB
cMmepreit; okono 19% 37m0KadecTBEHHBIX OIMyXOJIEH CBSI3aHBI C
(baxTopamu pucka okpyxkaromeil cpensr [3,4]. CormacHo maH-
HbIM BO3, mouTH TpeTh cay4aeB OHKOJIOTUIECKHUX 3a00IeBaHUI
MOXKHO TPeIO0TBPaTHTh. [103TOMY OHOI U3 KITIOYEBBIX CTpare-
THIA 3[PaBOOXpAaHCHUS SBIsICTCA MpoduIakTHKa paka [16]. Mac-
mTa0HOCTH MPOOIEMBI TPeOyeT Ka9eCTBEHHO HOBBIX MOAXOI0B K
pa3paboTKe OIEHKH YKOJOTHUECKHX OMACHOCTEH M yIIPaBICHUS
nMH. B Beymux cTpaHax Mupa IpH OIEHKE X KOHTPOJIE PUCKOB
OKpY’Karomel Cpelbl W 3I0pOBbSI MTOCTEIIEHHO MEPEXOIiT Ha
MIPUHIUI YTIPABICHUS] PHCKaMU, BMECTO PacIpOCTPAHEHHOTO
paHbIIe IPUHIXIA KOHTPOJIS CYIIECTBYIOMMX HOPM [5,6].

C oTOl 1enpi0 B HAcTOsIIEe BpeMs MHTCHCUBHO pas3pada-
TBIBACTCSI METOMOJOTHS OLICHKU PHCKOB 3J0POBBIO B TaK Ha-
3BIBAGMBIX MaJbIX reorpaduueckux paifoHax, OCHOBaHHas Ha
KOMIIIEKCHOM TIPOCTPAHCTBEHHO-BPEMEHHOM aHAIN3€ JAaHHBIX
MEIAMIIMHCKONW CTaTHUCTHKM, MOKa3aTesell pacrnpocTpaHEHUs
MIPEIUKTOPOB PHCKa 3a00JICBAaHUN B MCCIEIyeMOH MOIYIs-
UM U DKOJIOTHYECKOH CHUTyallnu B reorpauueckux 30HaX
paccesneHus HaceneHus [7,9]. B Hammx mpenpIIymux uccie-
JIOBAHUSAX OBUI MPOBEJCH KOMIUIEKCHBIN NPOCTPAHCTBEHHO-
BPEMEHHOW aHAIN3 MPUUUHHO-CIEICTBEHHBIX CBA3CH MEXIY
3a0077€BaEMOCTBIO HACENEHUS! W TUTHEHO-IKOIOTHYECKUMHU
rnapamMeTpaMy KOHKPETHOTO permoHa, bmomapkepamu > dex-
Ta, THIIOM ¥ WHTEHCUBHOCTBHIO BO3ACHCTBHS MOTCHIIHAIBHBIX
HCTOYHHUKOB dKoJoruyeckoro pucka [8,10-13]. B meTomono-
T'UH HAIIHX HCCIEAOBAaHUH Ba)KHOE MECTO 3aHUMAET OTPadoT-
Ka u Banujanus baliecoBkoro Merosa aHajausa cmeceil Bepo-
SITHOCTHBIX PacHpeAelICHUN Pa3IUYHOrO poja OHMOMapKepoB
pHucKa 310pOBbIO [1], MO3BONIAIONMIETO YYUTHIBATH TE€TEPOTCH-
HOCTb CyOTIOMYIIAIUI OTHOCUTEIHHO BHEIIHETO HEOIaronpu-
SITHOTO BO3ACHCTBHS.

Lens mccnenoBaHns - yCTAaHOBJIEHHE CHEKTpa pacmpesene-
HUl ypoBHel Mukposinep (YMS]) B kinetkax OyKKaiabHOTO 3IIH-
Tenus, Kak HHPOPMATHBHOTO OMOMapkepa HEOIArompHsITHOTO
(T€HOTOKCHYECKOT0) BO3/CHCTBUS BHEUIHEH Cpeasl Ha opra-
HH3M, B TIOMymAusAx cex Cauxepckoro paifona.

MarepuaJ 1 MeTOAbI. B cOOTBETCTBUM € TOCTABIECHHOM 11€-
TpI0 00cenoBanbl xuTenn Cagxepckoro paifoHa (o6oero momna,
Bo3pacToM 50-65 iet), mpokuBaromtue B cenax Capexu, Canpxe
u Yopsuna. Beero o6cnenosano 100 mur (I rpynma — Capekn,
34 ugenogek, Il rpymma — Caupxe (33 uenosek), Il rpymma —
Yopeuna (33 genoBek). YMSI B kieTkax OyKKaIbHOTO SITHTEINS
(xommaecTBo MuKposaep Ha 1000 kireTox OyKKaabHOTO 3ITUTE-
TIUsT) ompeersiachk MeToaoM, pazpadoranusiM H.F. Stich [14].

CTaTUCTHYECKYIO 3HAYMMOCTh pasnuuust YMS mexnay Ha-
CENICHNEM CeJ OL[CHMBAIN METOANM JIUCICPCHOHHOTO aHAIH3a
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(ANOVA). [ns uneHTHUKaIUU aHOMANbHBIX YMS mpume-
nsumi Dixon’s Q test. Kpurepuit y? HCHONB30BAICS 1JIsE OLEHKH
HOPMaNbHOCTH pacnpeaeneHuii YMS y sxuteneil oTnenbHbIX
cen.

Pacnipenenenue nacenenus no YMS B kax1oM OTAEIbHOM
cele OMMCHIBAJIOCH KaK pacIpeleNieHHe JBYXKOMIIOHEHTHOU
CMeCH:

Y= P1Y1+P2Y2

_%(x;:i); i=1,2

Y;(X|A;,0;) =

rae Y, — HopManbHoe ([ayccoBckoe) pacmpenenenue, P, —
YAENBHBIH BKJIaJ HOpManbHOTO (I'ayccoBCckoro) pachpeaeneHus
B obliee WHTErpanbHOe pacnpenenenue; A, u A, (A= A +0) —
CpelIHHE 3HAYEHHS, G- CTaHIapTHBIE OTKIOHEHH; X — CITydai-
Has BeJIMYMHA — HA0Op 3HadeHuit YMSI.

B pacyeTax IpUMEHSIN JIONYIIEHHE, YTO G =G,.

CTaTHCTHYECKYI0 3HAaYMMOCTh pasanumst Mexay [ayccos-
CKHMH CPEIHIMH KOMITOHEHTOB CMECH OIIEHHBAIH C TIOMOIIIBIO
Z-tecra.

C nenpro aHaIM3a JaHHBIX U BU3yaNU3alUH PEe3yIbTaToOB HC-
MOJIH30BAIM MAKeTHI IporpaMMHoro odecrniedenust SPSS n Open
BUGS.

Pe3yabTarsl u ux odcyxiaenue. Ha ¢urype 1 mpencrasie-
HBl 3HA4YEHHs CpEeJHHUX ToKazarerneili YMS oOcnemoBaHHOTO
Hacenenusi cen Capeku, Canpxe u Yopsena. Kak ciemyer u3
TAHHBIX Ha Guryps! 1 u Tabmuisl 1, cpennee 3HaueHe YMS B
cene Capekn CTaTHCTUYECKH 3HAUYMMO OTIMYAETCSI OT CPETHUX
3HaueHnd YMJSI, a cemax Yopsuna u Campxe; CTaTHCTHYECKH
3HaYMMOE OTIMuue nokaszareneit YMS y nacenenus cen Yopsu-
na u Canpxe He OBUIO 3a(pUKCHPOBAHO.

16
(O Mean
15 [ MeantSE
T Mean0.95 Conf. Interval
14 =+ Outliers
13
12
11
10
9
8
sareki sairxe chorvila
Location

Queypa 1. Cpeonue snauenus, cmanoapmuas owuoxa, 95%
dosepumenvHulll UHMepPsal U aHomMaibHble sHavenus YMA 06-
cnedosannoeo nacenenus cen Capexu, Caupxe u Yopsuna
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Tabnuya 1. Cmamucmuueckas 3navumocms paznuduil (F-kpumepuii) cpeonux snavenui YMA
nacenenus cen Capexu/Caupxe, Capexu/Yopeuna u Caupxe/Yopsuna

F P
Capexu/Canpxe 4.1 0.054
Capexn/Yopsuia 13.09 >0,001
Caupxe/Yopsuia 3.50 0.067

Kak B Capeku, Tak u B Caupxe BBISBICHO 3HAUYUTEIHHOC
KOJIMYECTBO aHOMAJBHBIX 3HaYeHH YMS OykkajapbHOrO 3Mu-
TEJHs, YTO BHI3BIBACT COMHEHUS B BOSMOKHOCTHU OITUCAHUS Ha-
Oopa 3HaueHnit YMS B 7Tux cenax ¢ nomomuipio 'ayccoBckoro
pacnpenenenus. [losTomy Ui ycTaHOBJIEHHsI XapakTepa pac-
npeaencauss UML B OTHENbHBIX JEPEBHIX HCIOIb30BAIUCH
THCTOIPAMMBbI M OLICHUBAIOCh UX COOTBETCTBHE [ ayCCOBCKOMY
pacrpeseneHuo. YCTaHOBICHO, YTO TPeOOBaHHIO HOPMAJIBbHO-
CTH TI0 KPUTEPHUIO > YIOBIETBOPSUIIN TOJIBKO Y M GyKKaibHOTO
snmTesus xurenen cena Yopeuia (> =35, p <0,001).

Ha ¢urype 2 npencraBieHbl MMCTOrpaMMBbI OTHCHIBAIOIIEE
xapakrtep pacnpeneneHuii YMS OyKKambHOTO 3MUTEIHS JKUTE-
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neit cen. Kak cienyer n3 ¢urypst 2, B cene Capexu (rpynmna
A) (B ommunu ot cen Caupxe (rpynna b) u Yopsuina (rpynmna
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Tabnuya 2. Pezynomamul batiecogckozo ananuza 6eposmHocmubix Mooenell cmecu pacnpeoeinenuil
YMA 6 cenax Capexu, Caupxe u Yopsuna

I 2, Sigma P P(.)=P, P(.) =P,
Capekn 10.16 1333 3.14 =0.02 0.505 0.495
Camnpxe 9.23 10.85 232 =0.10 0.457 0.542
Yopsuia 8.96 9.45 0.76 =0.14 0.512 0.487

W3 pe3ynbTraToB HCCIe0BaHMs CIEAYET, YTO PaclpeiesieHne
nokasareneil Y M1 GykkanpHoro snurenust B cenie Capeky OMuchI-
BAaeTCs JIByXKOMIIOHEHTHOI CMeChI0 ['aycCOBCKUX pacripeieieHui
¢ xapakrepuctukamu A, =10.16, 1,=13.33; 6=3.14; cratucruyeckas
3HAYMMOCTh Pa3IMuusl MEXKIY cpenHuMH jaoctoBepHa (p=0.02).
3uauenns P_0.505 u P,=0.495 orpaxaror ynesnbHbIA BRI OT-
JIeITbHBIX KOMIIOHEHTOB B PE3yJIBTHPYIOLIEe paclpe/ie/ieHHe.

Wnast xaptuna Habmromaercst B cenax Campxe u Yopsuia.
Pacnpenenenus YMS B cenax Yopsuia u Caupxe KOPpEeKTHO
OIMHUCHIBAIOTCS pacrpesiesienneM [aycca, 4To HOITBEpkKIaeTCs
pesynsratam baliecockoro ananmsa - cpepHue 3HaueHus (A,
}.,) IPaKTUYECKU COBMAJIAIOT, CTATUCTHYECKAs 3HAYMMOCTb pas-
JIUYUS] MEXIY cpeaHuME He goctoBepHa (p=0.10; p=0.14, coot-
BETCTBEHHO) (Tabmuia 2).

Takum 06pazom, HaMK ObLIa BBISIBJICHBI PA3IndUsl B pacrpe-
neneHussx YMS OyKkkanbHOTO SMUTENHS B UCCIENYEMbIX MOy~
JISIIUSIX, YTO MOYKET OBITh CBSI3aHO C BIMSIHUEM BHEIIHUX (aKTo-
POB OKpyxarorieii cpepl. PanHee HaMu ObLTa BBISBICHA 001
3aKOHOMEPHOCTb 3aBHCUMOCTH pacrpezneneHuii YMS or tuna
1 MHTEHCUBHOCTH BO3ZEiCTBHS (paKTOPOB BHENIHEHl Cpe/bl - B
30HAX C OTHOCHUTEJILHO BBICOKOH CTEIIEHBIO YKOJIOTMYECKOr0O Ha-
npsbkeHus1 HaOmronanock yBennuenne YMS [11], uto mMoxHO
OOBSICHUTH BO3MOXKHBIM T'€HOTOKCHYECKMM HJIH MTPOBOCHAIIH-
TEJILHBIM JISHCTBHEM BHEIIHHUX (DaKTOPOB.

HeoOxoaumM0O OTMETHTH, YTO [OKa3aTelld OHK03a0oJeBa-
emMocTu Ha Tepputopur Cauxepckoro paiioHa, HECMOTpsl Ha
9THO-TOMOTEHHOCTh HACENICHUSI XapaKTEePU3YIOTCSl BBICOKOM
MIPOCTPAHCTBEHHOH HEOAHOPOJHOCTBIO O JAHHBIM MPOCTPAH-
CTBEHHO-BPEMEHHOT0 aHAJIN3a CTaHJapPTU30BaHHbIX KOd(HHIIHN-
€HTOB 3a00JICBAEMOCTH M OHKOJIOTMYECKOH 0a3bl naHHbIX Cau-
xepckoi paiionHoit GompHUIBI (2011-2015 rT); B HEKOTOPBIX
30HaX 3HAYEHHE CTAaHIAPTU30BAHHOIO KoddduumeHTta 3abone-
BAaEMOCTH J0BOJIBHO BBICOKHUIA [12].

B koHTEKCTE BBINIEH3II0KEHHOTO, BO3MOYKHA CIISAYIOLIast HH-
TepIpeTanys MPeACTaBIeHHBIX HaAMU pe3yisTaToB: B Capeku
BBIIBIISIETCSL 3()(QEKT BO3ACHCTBHS ONPEAEICHHOTO (HE HICH-
TU(QUIMPOBAHHOTO) YETKO BBIPAKEHHOTO TI'€HOTOKCHYECKOTO
(haxTopa (KaKk ¢ TOYKH 3pEHUsS] HHTEHCUBHOCTH, TaK M MacIlTa-
0a BO3JEUCTBUSI), YTO CONPOBOXKIACTCSI PE3KMM YBEIHUYCHUEM
YMS OyKkkaabHOTO SMUTENNST HaceJIeH s, Tora Kak B YopBuie
n Canpxe HaIMYUe UHIAYLHPYIOIIEro GpakTtopa He PUKCHPYeTCs
n YMJSI octaercs IpakTUYECKU B IIPeAeIax HOPMBI.

BehisiBIIeHHE TPUYUHHO-CIIEACTBEHHBIX OTHOLICHHH MEXIy
XapaKTepOM pacIpeie/ieHN it IPUMEHSIEMBIX HaMU OMOMapKepoB
u cnenudukoil 3aboneBaeMocTn HaceneHus B cenmax Cauxep-
CKOTO paifoHa, a TaKKe BBISBICHHE BO3MOXKHOTO BO3ACHCTBHS
HeOIaronpusaTHEIX (PaKTOPOB BHEIIHEH Cpe/ibl Ha 370POBbE Ha-
CEJICHUS], SIBISIFOTCS IPEIMETOM JIAJIbHEHIIINX UCCIIeI0BaHMUIA.
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SUMMARY

BAYESIAN MODELLING AND INFERENCE OF MIXTURES OF DISTRIBUTIONS OF MICRONUCLEAR
BUCCAL CELLS IN THE POPULATION OF SACHKHERE DISTRICT’S VILLAGES

'Tikaradze E., 'Bakradze L., 'Tsimakuridze M., 2Zedgenidze A.,
12Sanikidze T., ?Lomadze E., 2Ormotsadze G.

IThilisi State Medical University, °I. Beritashvili Center for Experimental Biomedicine, Thilisi, Georgia

Malignant tumors are one of the leading courses of mortality
in the world, and it is believed that 19% of malignant tumors are
associated with environmental risk factors.

The aim of the study was to establish the spectrum of distribu-
tions of an informative biomarker of the unfavorable (genotox-
ic) effect of the external environment on the body by determin-
ing the level of micronuclei (LMN) in buccal epithelium cells in
populations of villages of the Sachkhera region (Georgia).

In the inhabitants of the Sachkhere district (both sexes, 50-65
years old) living in the villages of Sareki, Sairkhe, and Chorvila,
LMN was determined in the cells of the buccal epithelium.

The statistical significance of the difference in LML be-
tween the village population was assessed using the analysis
of variance (ANOVA). Dixon’s Q test was used to identify
abnormal micronuclei. The y2 criterion was used to assess the
normality of LMN distributions among residents of the vil-
lages. The distribution of the population by LMN indicators
in each individual village was described as the distribution of
a two-component mixture. The statistical significance of the

difference between the Gaussian means of the mixture com-
ponents was assessed using the Z-test. To analyze the data
and visualize the results, the SPSS and Open BUGS software
packages were used.

Differences in the LMN of the buccal epithelium in the stud-
ied populations were revealed, which may be due to the influ-
ence of external environmental factors: in Sareki, the effect of a
certain (unidentified) clearly expressed genotoxic factor (both in
terms of intensity and scale of exposure) was revealed, which is
accompanied by a sharp increase in LMN, while in Chorvila and
Sairkhe the presence of an inducing factor is not recorded and
LMN remained practically within the norms.

The identification of the causal relationship between the na-
ture of the distributions of the used biomarkers and the specific-
ity of the incidence of the population in the villages, as well as
the possible contribution of unfavorable environmental factors,
is the subject of further research.

Keywords: level of micronuclei, buccal epithelium, environ-
mental factors, biomarker.

PE3IOME

BAMECOBCKHI AHAJIN3 CMECEN BEPOATHOCTHBIX PACIHIPE/IEJIEHU YPOBHEM MUKPOSJIEP
B KJETKAX BYKKAJIBHOI'O SMIMTEJINA B MONYJISIIHUSX CEJI CAUXEPCKOI'O PAMOHA I'PY3UU

"Tukapanze J.T., 'Bakpanze JLIIL., '"Humakypunze M.IL., *3enrennnze A.T.,
L2Canukuaze T.B., “2lomansze I./1., 2Opmouanse I.JI.

I"Tounucckuil 20cyoapcmeenblil MeOUYUHCKULL YHUBEPCUMent;
2[enmp skcnepumenmanvhoti 6uomeduyunot um. U. Bepumaweunu, I pysus

3710Ka4eCTBEHHBIC OIYXOJIH SIBIISIFOTCSI OTHUM U3 BEYIIHX 3a-
OoJieBaHMIl 110 CMEPTHOCTH BO BCEM MHpE, KPOME TOTO, CUHMTA-
eTcs, uTo pa3ButHe 19% 3710KaueCTBEHHBIX OITyXO0JICH CBSI3aHO C
(hakTOpamMu PUCKa OKPYKAFOIICH CPEJIbIL.

Llenbio vccne0BaHus SIBUJIOCH YCTAHOBIICHHE CIIEKTpa pac-
NIpe/IeNICHUH yPOBHEH MUKpOsAEp B KIIETKaX OyKKaJIbHOIO IIHU-
TeJIUsI KaK MH(POPMATHBHOTO OHOMapkepa HeOIaromnpHsTHOrO
(TeHOTOKCHYECKOT0) BO3/ICHCTBHSI BHEIIHEH Cpeibl Ha opra-
HU3M B nonyJisiiusix cest Cauxepekoro paiioHa.

VY xureneii Cauxepckoro paiioHa o0oero mona, B BO3pacte
50-65 net, npoxuBaromux B cenax Capexu, Caupxe u Yopsuiia,
orpezeneHbl ypoBHU Mukposiziep (YMS) B kieTkax OyKKaibHO-
O AIUTENHSL.

CraTUCTUYECKYI0 3HAUUMOCTh pasznuuus YMS mexny Ha-
CEeJIEHHEM CeJl OLEHUBAINM METOAOM JUCIICPCUOHHOIO aHajlu3a
(ANOVA). [lna unentudukanuu aHoMaabHBIX YMS npume-
nsutn Dixon’s Q test. Kputepuit y? UCIOIb30Baics 1Jisi OLIEHKH
HOPMaJILHOCTH pacnpeaeneHuii YMS y xutenell oTAeIbHbIX
ceit. Pacnipenienenue nacenenust o YMSI B Kak10M OTAEIEHOM

© GMN

celle ONMCHIBAJIOCH KaK pAaCHpeiesieHHue JBYXKOMIIOHECHTHOW
cmec. CTaTHCTHYECKYI0 3HAYUMOCTh pazinuust Mexay [ayc-
COBCKMMH CPEIHHMH KOMIIOHEHTaMH CMECH OLCHHBAIU C I10-
Molpio Z-tecta. C Lesbl0 aHalu3a AaHHBIX U BU3yaJIH3alluu
PE3yJIbTaTOB MCIIOIB30BAIM MAaKeThl MPOrpaMMHOIO odecreye-
Hust SPSS u Open BUGS.

BeisiBiens! pazauanst B YMS OyKKajabHOTO SIHTENHS B HC-
CJICIIyeMBIX HOIYJIALHSIX, YTO, 10 BCEH BEPOSTHOCTH, BBHI3BAHO
BO3JIelicTBIEM (akTOpoB BHEIIHEH cpenbl: B Capeku BIHMsSIHHE
OIIPEICJICHHOT0, YETKO BBIPAXXKEHHOTO T€HOTOKCHYECKOro (hak-
TOpa KaK I10 MHTEHCUBHOCTH, TaK H 10 MacIITabaM BO3/1eHCTBHS,
CONPOBOKJIACTCS PE3KUM yBenuueHrueM Y M S, B To Bpems Kak B
Yopauina n Canpxe HalIM4Yue MHAyIUpYyomero ¢paxkropa He Guk-
cupyercst 1 YMSI ocTaeTcst MpakTHYECKH B IIPEAEiaX HOPMBI.

BeIsiBIIeHHE IPHYMHHO-CIIEICTBEHHOMN CBSI3H MEXIY XapaKTe-
POM pacrpenesicHus UCIONIb3yeMbIX OMOMApKEPOB ¥ Criei(u-
KOi1 3200JIeBaeMOCTH HACEJICHHUS B CEJIaX, a TAK)KEe BOSMOKHOTO
BKJIaZla HEOIAaronpusTHBIX (aKTOPOB OKPYIKAIOIIEH Cpenbl siB-
JISIETCST IPEIMETOM JTAJIbHEHIIINX UCCIIeI0BAHMUIA.
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APPROACHES TO PHARMACOLOGICAL CORRECTION
OF PSYCHOPHYSIOLOGICAL STRESS IN ATHLETES

!Gunina L., ’Vysochina N., *Danylchenko S., ‘Mikhalyuk E., SVoitenko V.

!Olympic Institute of the National Ukraine University of Physical Education and Sports, Kyiv,
’Educational and Scientific Institute of Physical Culture and Sports and Health Technologies
of the Ivan Chernyakhovsky National University of Defense of Ukraine, Kyiv; *Petro Mohyla Black Sea National University,
Mykolaiv, *Zaporizhzhya State Medical University, Zaporizhzhya; *Medical Institute of Sumy State University, Sumy, Ukraine

The pharmacology of sports medicine (or sports pharmacol-
ogy) is a relatively new, but very actively progressing in recent
years, direction of clinical and experimental pharmacology
[20,29]. In connection with the improvement and tightening of
the doping control system, it is extremely important that medica-
tions and special food supplements widely used in sports do not
contain substances belonging to the Prohibited List of the World
Anti-Doping Agency (WADA), while at the same time not only
providing pronounced ergogenic effect, but also without nega-
tively affecting the health of athletes [13].

At present, the system of training in sports of high achieve-
ment is characterized by exceptionally high training and com-
petitive loads, which are accompanied by high-level emotional
stress with the formation of pre-start excitement and pre-start
fever [2,21]. Already only these factors can have a significant
negative impact on the competitive result of an athlete and be-
come the basis for long-term dysfunctional changes in the body
and the development of various pathological conditions on the
part of the cardiovascular, respiratory, immune and digestive
systems [15,21].

In the practice of sports pharmacology, the use of mono-
terpenes obtained from various medicinal plants such as sage
(Salvia officinalis) and peppermint (Mentha piperita), diterpene-
rich extracts of ginkgo biloba (Ginkgo biloba) and triterpene-
containing extracts of plants such as ginseng (Panax ginseng)
and globulous eucalyptus (Eucalyptus globules Labill.), and it
has been shown that they improve relevant aspects of cogni-
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tive function and attention [26]. It is not surprising, therefore,
that among pharmacological drugs for stimulating both physical
and mental working capacity of athletes not only known plant
substances occupy a special place (first of all, alkaloids, poly-
phenols, triterpenoids) [31]. However, herbal substances for
maintaining the functional state of the central nervous system,
although they are often quite effective, can have a cumulative
and toxic effect [11], and also belong to substances prohibited
in sports [24].

Therefore, the consolidated position of sports pharmacolo-
gists is the use of metabolitotropic drugs, which are not on the
WADA Prohibited List, which have a minimum number of side
effects and can provide adequate conditions for intensive physi-
cal loads for the functioning of the basic, limiting the physical
and mental working capacity of organism systems [19].

Such preparations include, for example, eneryon, which by
structure is a sulbutiamine (derivative of thiamine) but which
has an open thiazole cycle, an additional disulfide bond and a
lipophilic ester [1]. The drug regulates metabolic processes in
the CNS, accumulates, according to immunofluorescence histo-
logical studies, in cells of reticular formation, hippocampus and
serrated gyrus, in Purkinje cells and in the glomeruli of the gran-
ular layer of the cerebellar cortex. Placebo-controlled clinical
trials using psychometric tests and evaluation scales show that
the drug is highly effective in symptomatic therapy of functional
asthenic conditions [10]. Sulbutiamine intensively reduces the
severity of the state of functional asthenia, and in almost half
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of the cases, it completely removes from it [3]. The drug has a
positive influence on the subjective feeling associated with intel-
lectual and mental activity, the feeling of vital tone, the comfort
of exercising arbitrary intellectual activity and motor skills; im-
proves vegetative visceral regulation and reduces meteosensitiv-
ity [22], however, it has a wide range of side effects, primarily
from the gastrointestinal tract, which limits its use in sports.

In recent years, the attention of sports pharmacologists has
been actively drawn to the use of the substance L-arginine (in the
form of salts and compositions with other amino acids) [12]. It
is known that L-arginine has multifaceted physiological effects
on the body under conditions of intense muscle activity [16].
Arginine is indispensable for protein synthesis in the muscles
by amino acid; a precursor of creatine, which potentially implies
the presence of anabolic properties in muscle tissue; serves as a
modulator for the formation of an endogenous growth hormone
followed by indirect stimulation of anabolic processes; has an
indirect stimulating effect on the synthesis of one of the most
important natural nitrogen oxide endothelioprotectors — nitric
oxide (NO), plays a significant role in the exchange of adenyl
nucleotides, which is accompanied by the expansion of blood
vessels, including skeletal muscle and myocardial vessels, with
a decrease in tissue oxygen demand, reduced fatigue and accel-
erated recovery; is a powerful cardioprotective agent [27, 32].
All of the above metabolic properties of L-arginine positively
influence different aspects of physical efficiency and endurance
of athletes.

The representative of such substances is the drug of
tivortin®aspartate, one of the important functions of which, as
shown earlier, is to maintain vascular tone, as well as membrane
stabilizing, detoxifying, antihypoxant and antioxidant effects in-
herent in this substance when used in clinics [7] and in sports
[4]. With regard to the influence of this substance on the psycho-
physiological condition of athletes, for example, a double-blind
placebo-controlled study shows that the use of L-arginine-based
food additives positively affects cognitive functions, critical to
successful long-term work in cyber sport [35]. The study found
that the level of self-esteem significantly increased in athletes,
the manifestations of aggressiveness (unsportsmanlike) de-
creased, and the number of errors during the exercise TMT-B
(Trail Making Test-B) decreased in the main group after taking a
dietary supplement with L-arginine compared with the results in
the placebo control group (in all cases, p <0.05). Also when used
supplement reduced players fatigue, TMT-B performance time
and TMT B-A score from baseline (p <0.05). The number of side
effects was minimal and did not differ between the two groups.
It should be noted, however, that, in general, studies on the use
of L-arginine-based substances in practice in training athletes to
correct their psychophysiological status are, unfortunately, very
rare [8].

The above-mentioned has determined the relevance of the
topic of work and the choice of the drug to conduct a study of its
influence on the change of psychophysiological status of quali-
fied representatives of different sports at the stage of preparation
for competitions.

The aim of this study was to assess the effectiveness of the
influence of the drug tivortin®aspartate on the psychophysi-
ological characteristics of qualified athletes at the stage of pre-
competition training.

Material and methods. Studies of the safety and efficacy of
using the drug tivortin®aspartate carried out among 83 athletes
specializing in athletics and weightlifting (all men aged 18 to
26 years; average age — 21.8+4.6 years) and who are at the pre-
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competitive stage of training. At the time of the study, the ath-
letes did not exhibit any manifestations of acute respiratory viral
infections and in the history of cardiorespiratory, endocrine, di-
gestive, excretory systems with clinical manifestations, except
for functional shifts, related to professional activity. All partici-
pants of the study were qualified (first-rate and candidates for the
master of sports of Ukraine). The study was conducted taking
into account bioethical principles, for which participants signed
«Informed consent», in which athletes confirmed their voluntary
consent to participate in the study after being acquainted with all
its features that could influence their free decision. «Informed
consent» provided a guarantee that the given pharmacological
drug was not included in the list of substances prohibited by
WADA, as well as the athlete’s obligations to regularly take the
drug in the prescribed dosage during the entire period of obser-
vation and adherence to the sports regimen.

The design study was randomized blind placebo-controlled.
Randomization of athletes within samples (strata) was carried
out before signing «Informed consent». By simple random-
ization method, out of a total of 83 participants, 4 subgroups
of athletes were formed (2 main and 2 control) which did not
have statistically significant differences in initial clinical-anam-
nesthetic, anthropometric, pedagogic (performance indicators)
qualifications. The main subgroup of athletes 1A included 20, in
the control 1K there were 16 athletes; respectively in the group
of weightlifters the ratio of participants in the main (2A) and
control (2K) subgroups was 24:23.

The athletes of the main subgroups used tivortin®aspartate in
the form of a 20% solution for oral application at a daily dose
of 40 ml, divided into two intakes of 20 ml, immediately after
meals for 14 days of the study [11]. The athletes in the control
subgroups received placebo (3% glucose solution) in identical
dosage, multiplicity and duration of usage. In the course of the
study, its participants did not use other neurometabolic, noot-
ropic, adaptogenic drugs.

Since psychophysiological stress is one of the essential factors
in reducing the effectiveness of competitive activity, changes of
severity under the influence of tivortin®aspartate on the basis of
a modified by us [5] test by V.A. Ivanchenko [6] were assessed
in the athletes. For this purpose, from standard questionnaire by
V.A. Ivanchenko, 10 questions were selected to determine the
psychological component of stress and 10 — to determine the
physiological component of stress in an athlete. During the test,
the following indicators were determined: the sum of the points
of the severity of psychological stress, the sum of the points of
the severity of physiological stress, the total amount of points
(the severity of psychophysiological stress). If the total amount
is 30 points and less, this indicates an insufficient level of ner-
vous system arousal, with the predominance of both psychologi-
cal and physiological components of stress, resulting in pre-start
apathy, reducing explosive forces and negatively affecting the
results of competitive activity. The norm (the optimal level of
severity of psychophysiological stress), according to our data
[5], is the number of points from 31 to 45. The presence of sig-
nificant total indicators of the severity of stress (from 46 to 60
points) characterizes a high level of stress (chronic stress), and
more than 60 points — an overestimated level of stress, which
indicates its deep psychosomatic negative character. For the cal-
culation of psychological and physiological stress level, the as-
sessment is made, respectively: 15 points and less — low stress
level; 16 to 22 points — average stress level; 23 points and higher
— high stress level (chronic stress). With the predominance of
the physiological component of stress, a state of starting fever is
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observed, which is of compulsive nature (unproductive hyperac-
tivity, deterioration of pulmonary ventilation), which is a factor
in the deterioration of the competitive result. With the predomi-
nance of the psychological component of stress, the athlete’s
reactions have an obsessive character (the predominance of the
intensity of mental actions over motor activity), which is accom-
panied by a decrease in mental performance and also leads to a
deterioration in the results of competitive activity.

The received data were processed with the help of «Statistica
8.0» software package and «GraphPadInStat» licensed comput-
er program (USA). The difference between the dynamic data of
the cores and control subgroups was considered statistically reli-
able at p <0.05; a two-way critical area was used to evaluate the
results. Compliance with the normal distribution was checked
using the Shapiro-Wilk test. Comparison of sample values was
carried out using nonparametric Wilcoxon and Mann-Whitney
tests.

Results and discussion. The primary reasons for the for-
mation of psychophysiological stress in athletes are quite di-
verse and are associated with the peculiarities of the training
process built by different coaches, with the predominant type
of athletes’ temperament (melancholic and choleric people
have higher manifestations of stress than sanguine and phleg-
matic people do, which could not be taken into account dur-
ing randomization and was not included in the tasks of the
study at this stage), as well as with the power of the own
antioxidant system of various athletes, which plays an im-
portant role in the formation of further psychophysiological
restructuring under the stressful influence of the training pro-
cess itself, especially at the stage of direct preparation for
the competition. Therefore, at the first stage of the study as
for the assessment of the effectiveness of the influence of the
drug tivortin®aspartate on the severity of psychophysiologi-
cal stress and its individual components, only the resulting
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values of the indicators of this state were taken, to a greater
or lesser extent present in all athletes and due to the specifics
of professional activity [15].

During the course of usage of tivortin®aspartate, there was a
decrease in the severity of psychophysiological stress, as well as
separately - its components, as one of the important factors that
determine the effectiveness of training and competitive activity
of athletes (table 1).

As can be seen from table 1, track and field athletes in ma-
jor group 1A show significant changes in the severity of psy-
chophysiological stress and its constituents in the direction of
decreasing. The control group 1K, who did not have any phar-
macological support in the dynamics of the training process
(placebo control), shows an increase in psychophysiological
stress and its components, which is understandable from the
point of view of increasing psychological tension by the end of
the studied pre-competitive training mesocycle [2].

Weightlifters in the main subgroup as a whole show a sig-
nificant decrease in the severity of psychophysiological stress
and both of its constituents in the course of tivortin®aspartate
application. In the control group of placebo-receiving weight-
lifters, no significant positive change has been recorded, on the
contrary, the severity of psychophysiological stress and its com-
ponents, although not very significantly, increased (table 2).

It can be assumed that in the athletes of subgroup 2K who did
not receive pharmacological support, an increase in the intensity
of psychophysiological stress in the dynamics of the period of
preparation under investigation, over a period of 14 days, may
in the future be a factor in the decrease not only of physical ef-
ficiency, but also of the competitive result.

Important both for athletes and weightlifters is not only the
absolute reduction of the manifestations of psychophysiologi-
cal stress, but also the transition from the stress stage «high» to
the stage «medium», which increases the level of psychological

Table 1. Changes in the severity of psychophysiological stress and its components
under the influence of tivortin®aspartate in athletes

Parameter Research term M=+m Mediane Min. Max. p
Main subgroup 14 (n=20)

start 25.00+0.46 31 22 28

Psychological stress, points p<0.001
ending 20.05+0.56* 22 16 23%*
start 23.67+0.47 23.5 21 26

Physiological stress, points p<0.001
ending 19.08+0.23* 19.0 16 23%*

Psychophysiological stress, start 48.67+£0.70 49.0 45 52 <0001
points ending 39.17+1.06* 40.5 33 44*

Control subgroup 1K (n=16)

start 19.33+0.86 19.0 15 26

Psychological stress, points p>0.009
ending 21.00+0.94 20.5 17 28
start 18.75+0.73 19.0 14 23

Physiological stress, points p>0.017
ending 20.67+0.37 20.5 16 25

Psychophysiological stress, start 38.08+1.38 39.0 37 44 p>0.113
points ending 41.67+1.71 425 36 48%

Notes. 1. * — changes are significant between data of subgroups before and after the study;
2. #— changes are reliable between the data before and at the end of the study, 3. nonparametric tests are used.
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Table 2. Changes in the severity of psychophysiological stress and its components
under the influence of tivortin®aspartate in weightlifters

Parameter Research term | M=£m | Mediane | Min. Max. p
Main subgroup 2A (n=24)
start 21.27+0.78 22.3 17 25
Psychological stress, points p<0.001
ending 19.55+0.75 20.4 16 23
start 21.36+0.92 21.0 16 26
Physiological stress, points p=0.002
ending 20.09+0.96 19.3 15 25
. . start 42.64+1.62 42.0 34 51
Psychophysiological stress, p<0.001
pornts ending 39.64+1.68 40.4 31 48
Control subgroup 2K (n=23)
start 19.55+0.45 18.6 18 23
Psychological stress, points p=0.056
ending 21.00+0.72 21.0 18 25
start 20.18+0.46 19.8 18 24
Physiological stress, points p<0.161
ending 21.91+0.88 22.0 17 28
. . start 39.73+2.86 38.4 37 44
Psychophysiological stress, -~
oints p=0.140
P ending 42.9143.11 44.1 36 48

notes: 1. * — changes are significant between data subgroups before and after the study;,
2. #— changes are reliable between the data before and at the end of the study; 3. nonparametric tests are used

Thus, the observed decrease in the severity of psychophysi-
ological stress under the influence of the drug tivortin®aspartate
indicates its pronounced neuroprotective effect in qualified ath-
letes under conditions of a real training process, which has its
experimental confirmation when using food supplements based
on L-arginine [30]. The data obtained on the reduction of psy-
chophysiological stress create prerequisites for the justified us-
age of tivortin®aspartate in athletes as an authorized mean of
stimulating mental efficiency, especially in the phase of direct
preparation for competitions, when psychophysical disorders of
athletes are maximally expressed.

From our point of view, the explanation for the ambiguous
manifestation of the effect of the studied drug based on L-argi-
nine in comparison with the control lies in the plane of the mech-
anisms of energy supply of the contractile ability of skeletal
muscles in representatives of different sports — cyclic and power
[32], which include runners and weightlifters respectively. In
the first case, the mechanism of energy supply is predominantly
aerobic, which requires an increase in the oxygen transport func-
tion of the blood under conditions of intensive contractile work
of skeletal muscles [18].

The effect of tivortin®aspartate, the structural basis of which
is L-arginine, has the ability not only to increase the donation of
nitric oxide, but also to accelerate the processes of physiologi-
cal angiogenesis in skeletal muscles, myocardium, and the brain
[23, 36], which is why it is manifested in runners, firstly, in a
significant improvement of aerobic endurance and, secondly, in
optimizing the blood supply to the brain, which is reflected in
the improvement of psychophysiological characteristics [28].
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In weightlifters, the increase of special mental (and physical)
working capacity mainly lies not in the plane of improving the
anaerobic mechanism of energy supply. Intermuscular and neu-
romuscular interactions [25] are of primary importance for the
representatives of this sport. In this case, the provision of re-
duced psychophysiological stress is largely related to the direct-
ed influence of L-arginine, and therefore to the drug based on it,
to tivortin®aspartate on metabolic processes in the central and
autonomous nervous system [17]. Improving the psychophysi-
ological characteristics of athletes in the course of this drug ad-
ministration is one of the indirect mechanisms for improving the
competitive results of weightlifting representatives [34], which
determines that it is advisable to use the drug tivortin®aspartate
in the practice of training athletes.

Conclusion. Thus, the course of usage of the metabolitotropic
drug tivortin®aspartate is justified to be included in the phar-
macological support schemes of athletes in order to increase
psychological stability on the eve of competitions and improve
psychophysiological characteristics of athletes, specializing in
sports with different energy supply mechanisms.
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SUMMARY

APPROACHES TO PHARMACOLOGICAL CORREC-
TION OF PSYCHOPHYSIOLOGICAL STRESS IN ATH-
LETES

'Gunina L., ?Vysochina N., *Danylchenko S., ‘Mikhalyuk E.,
SVoitenko V.

'Olympic Institute of the National Ukraine University of Physical
Education and Sports, Kyiv; *Educational and Scientific Institute
of Physical Culture and Sports and Health Technologies of the Ivan
Chernyakhovsky National University of Defense of Ukraine, Kyiv;
3Petro Mohyla Black Sea National University, Mykolaiv, *Zapor-
izhzhya State Medical University, Zaporizhzhya; *Medical Institute
of Sumy State University, Sumy, Ukraine

The aim of the study was to assess the effectiveness of the in-
fluence of the medical drug tivortin®aspartate (drinking solution
of L-arginine aspartate) on the psychophysiological characteris-
tics and the severity of psychophysiological stress in qualified
athletes at the stage of direct preparation for the competition.

Methodologically, the studies, which are randomized, blind,
placebo-controlled, during the course (14 days) of drug usage in
a daily dose of 40 ml were carried out in compliance with bio-
ethical principles. The athletes in the control subgroups received
placebo (3% glucose solution) in identical dosage, multiplicity
and duration of usage. The assessment of the severity of psycho-
physiological stress and its individual components was carried
out in a technology modified by us according to the standard
questionnaire of V.A. Ivanchenko.

The results obtained showed that in both control subgroups
by the end of the observation period, although not too sig-
nificant, but nevertheless, a significant increase in the value
of the magnitude of psychophysiological stress was observed
(from 38.08+1.38 to 41.67+1.71 points and from 37.52+1.24
to 39.94+0.99 points for athletes and weightlifters, respec-
tively; in both cases changes are valid, p <0.05) and its indi-
vidual components. On the contrary, in the athletes who used
tivortin®aspartate in the dynamics of the study, the indicators of
the severity of psychophysiological stress very significantly and
reliably (from 48.67+0.69 to 39.17+1.07 in athletes and from
41.14+0, 46 to 39.97+0.79 in weightlifters; in both cases chang-
es are valid, p <0.05) decreased, which indicated an improve-
ment in psychological stability and a corresponding increase in
mental stability to the forthcoming impact of competitive loads.

In this way, the data obtained indicate an improvement in the mental
readiness of athletes for the upcoming competitions and substantiate
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the advisability of using pharmacological substances based on L-argi-
nine to improve psychophysiological characteristics during physical
exertion with a different mechanism of energy supply.

Keywords: elite sport, psychophysiological stress, competi-
tive result, L-arginine, pharmacological correction.

PE3IOME

DAPMAKOJIOI'MYECKAS KOPPEKIIUS IICUXO-DU-
3UOJIO'HYECKOI'O CTPECCA Y CIIOPTCMEHOB

Tynuuna JI.M., ’Boicounna H.JL., 3lannasuenxo C.H.,
‘Muxamok E.JI., SBoiitenko B.JI.

!Onumnuiickuit  uncmumym Hayuonanenozo ynusepcumema
Puszuueckoeo ocnumanus u cnopma Yxpaunwl, Kues; >Vueono-
HAYUHBI UHCIUMYM QU3UYECKOll KYIbmypbl U CHOPMUBHO-03-
ooposumenvhulx mexuonozuu Hayuonanvnozo ynueepcumema
oboponol Yipaunol um. Heana Yepusaxoeckozo, Kues; 3Uepno-
MOPCKUL HAYUOHANbHBII YHUGepcumem umenu Ilempa Mocunoi,
Huxonaes; *3anoposicckuii  2ocyoapcmeenvliil.  MeOUYUHCKUIL
yuusepcumem, >CymMcKutl 20CyO0apcmeeHHblll  YHUeepcumen,
Meouyuncxuti uncmumym, Ykpauna

Lenpio wuccienoBaHus sIBUJIACh OLEHKA 3((GEKTHBHOCTH
BIIMSIHUSL TIpernapara THBOpTHH®acnaprar (IMTheBOH pacTBOp
L-aprunuHa acnaprara) Ha ICHXO(U3HOIOIMYECKUE XapaKTe-
PHUCTHKHU M BBIPAXKEHHOCTH NCUXO()U3HOIOIHIECKOr0 cTpecca y
KBaJM(UIIMPOBAHHBIX CIIOPTCMEHOB Ha JTarle HEMOCPEACTBEH-
HOI IOATOTOBKH K COPCBHOBAHUSIM.

MeTto00ru4ecKue UCCIeA0BaHmsl, 10 JHU3aifHy IpeicTaB-
nstrotye coboit paHIOMHU3HPOBAHHbIC ClIeTble I1I1ale00-KOH-
TpOJIUpyeMBbIe, B TUHAMUKe KypcoBoro (14 nHeil) npuMeHeHus
npernapara B CyTO4HOM 03¢ 40 MIJI IPOBOAMIIN C COOMIOCHUEM
6uosTrueckux npunuunos. [Tnane6o (3% pacTBOp IIHOKO3bI)
CIIOPTCMEHBI B KOHTPOJIBHBIX IMOArpyIIax Mojay4valu B UJCH-
TUYHOMN JO3UPOBKE, KPATHOCTH WU JJIMTCIIBHOCTU IIPUMCHCHUSA.
OLEHKY BBIPaXEHHOCTH ICUXO(PH3UOIOTHYECKOro CTpecca H
€ro0 OTACJIBbHBIX KOMIIOHCHTOB IIPOBOAMJIM I10 MO)II/lq)l/ILLI/IpO—
BaHHOW aBTOpPaMU TEXHOJOIMHU IO CTaHAAPTHOMY BOIPOCHUKY
B.A. lBan4eHKo.

[Mony4enHble pe3ysbTaThl IOKa3aliu, YTO B 00eHX KOHTPOJIb-
HBIX ITOArpYyHIIax K KOHILY II€pruoa Ha6J’l}O):[eHI/I$[ BBISIBJICHO XOTs
¥ HE CIIMIIKOM 3HAYUTENIbHOE, OJHAKO JOCTOBEPHOE yBEIIHue-
HHE 3HAYCHUS BEIMUYHHBI ICHUXO(PH3HOIOTHUECKOTO cTpecca (¢
38,08+1,38 no41,67+1,71 6amnoB u ¢ 37,52+1,24 10 39,94+0,99
0ajyia y JIErKoaTmIeTOB U TSDKEJIOATIETOB, COOTBETCTBEHHO) M
€ro OTACJIIbHBIX KOMIIOHCHTOB, a Yy CIIOPTCMEHOB, IPUMECHSB-
HIMX B JIMHAMMKE MCCIICOBAaHMs THBOpTUH®acHapTar, rnokasa-
TEJI BBIPQKEHHOCTH IICUXO(U3HOIOIMYECKOTO CTPEcca BeCh-
Ma 3HAYUTEIBHO U JOCTOBEpHO CHMkauch ¢ 48,67+0,69 no
39,17+1,07 y npencraButesei Jerkoi atinetuku u ¢ 41,14+0,46
10 39,97+0,79 — y TsKes10aTIeTOB, YTO YKA3bIBAaeT Ha yilydllle-
HHE TICUXOJIOTMYECKOH cTaOMIIbHOCTH M COOTBETCTBYIOLIEE T10-
BBILICHUE IICUXUYECKOH YCTOMYMBOCTH K HPEACTOSIIEMY BO3-
JICHCTBHUIO COPEBHOBATEIIBHBIX HATPY30K.

Taxum 00pa3om, MOTy4YEHHbIE JAHHBIC YKa3bIBAIOT Ha yiyd-
[IEHHUE TICHXOJIOTHYECKOW TOTOBHOCTH CIIOPTCMEHOB K NpEa-
CTOSIIIIUM COPEBHOBAHHUSIM M 000CHOBBIBAIOT 1[€JI€CO00PA3HOCTh
npuMeHeHHs1 (apMaKoJOTHUECKUX CyOCTaHIMHI Ha OCHOBE
L—apmm«ma JUISL YITy4IICHUs l'ICI/IXOq)l/ISI/IOHOFI/ILIGCKI/IX Xapak-
TEPUCTHK NPH HU3MIECKUX HATPy3Kax C PasHbIM MEXaHH3MOM
JHEProoOeCIICUCHHUS.
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PHYSICAL AND FUNCTIONAL CHANGES IN MIDDLE
AND LONG DISTANCE RUNNERS UNDER VARIOUS CONDITIONS

!Gobirakhashvili A., 2Gobirakhashvili M., *Chitashvili D., 'Korinteli E., 'Egoyan A.

!Georgian State University of Physical Training and Sport; *Thilisi State Medical University, *llia State University, Thilisi, Georgia

Before every competition, the sportsmen engaged in all types
of sports examine their own physical and functional data and
considering them, they plan tactic action for achieving high
sport results.

As is known, among many types of athletics, middle and long
distance running induces many problems for the organism, such
are: requirement for oxygen and its acceptance, which are di-
rectly related to lung vital capacity, respiration and heart rate,
systolic and minute levels, a timely delivery of oxygen, and
corresponding connection between muscular activity and func-
tional shifts [6].

The fulfilling all above-said requirements at a high level ap-
pears to be the guarantee for achieving the targeted sport results.

The regulations accepted in these two types of sport, the
methods of training, functional capabilities, and physical norms
in the training process are in close interconnection. For example,
the 800 and 1500 meters run is included in the middle distance
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running, the physical and functional indices of which obtained
during the 800 m running are close to the functional indices of
the sportsmen, obtained during 400 m running. However, the
loading is twice as much. The explanation of this phenomenon
is the following: it is a maximum level of heart rate obtained in
20 seconds after the starting 400 m exercise and lasts during the
period of further physical activity [2].

The training of middle and long distance runners requires
the providing of appropriate conditions, particularly, based on
specific sports type, it is necessary to elaborate many complex
skills, to develop of their optimal capabilities in one complex
and their realization in the conditions of planned competition.
For this it was necessary to clarify: 1) how a sportsman was pre-
paring in the pre-start period; whether the sportsman was aware
of the action strategy and tactics of his/her opponent. Based on
this, what were the possibilities of the sportsman for the realiza-
tion of sports training and successful solution of this issue.
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The analyzing data obtained during middle and long distance
running requires making right conclusions on many issues. Half
a century ago there existed many special researches, opinions
and reasons on the processes taking place in the organism of
middle and long distance runners for the improvement of high
sport results in these types of sport. For a positive solution of
this issue, the joint observation of the specialist engaged in sport
and medical specialist on the interconnection of physical fea-
tures and relevant functional data was necessary.

It is known that the impact of middle and long distance run-
ning on the organism is drastically different from short distance
running. During middle and long distance running, the longer
is the distance, the greater is overall demand for oxygen. On
the contrary, oxygen debt along with the increase of distance
reduces and makes up 66-35% [2].

The absolute rate of oxygen debt is much in case of middle
distance running, as compared with short distance running. In
the first case, it reaches 16-18 liters, while in the second case it
makes up 7 liters.

Regularly and properly conducted training process in all sport
types provides a high sport result. The achievements depend on
the level of development of sportsman’s physical features. In
athletics during long distance running, a high level of endurance
appears to be a good condition. A great-speed runner has more
advantages during speeding-up in running and finishing. But not
only the speed gives the success. Long pace, “light” running re-
quire the strength of leg muscles and mobility in the joints, as
during the running the movement with a large amplitude takes
place. For this reason, the runner should perform various exer-
cises to increase the strength of leg muscles and flexibility. The
perfection and rising sports level depend on the mastering of
rational technique. Free running leads to lower energy expen-
diture [1,7,14].

For the increasing the speed and endurance many different
methods are used in the training process. Among them more
distributed are equivalent, substitute and repetitive methods and
their combinations. Control and competitive methods also have
a great importance.

The training processes are conducted at the stadium, in the
open air, in the different relief and different atmospheric con-
ditions, which are directly related to the oxygen insufficiency.
These diverse exercises allow the sportsmen to easily develop
speed, endurance and strength.

During middle and long distance running, the moderate walk-
ing is better. In the preparatory period along with the running
with the tempo and in segments, a prolonged cross running
should be included, while for the perfection of tactic mastering
the folowing are recommended:

1. Participation in the competition by a coach or his/her own
choice, to solve the task taking into account the existing situ-
ation.

2. Training with an experienced runner.

3. Fast running from the start for place selection and establish-
ment of optimal tempo.

4. Leadership

5. Outrunning the opponent in different conditions.

In the preparatory period, the high volume physical exercises
should be conducted at relatively low and average intensities
(power). The volume of physical loading gradually increases. At
this stage a great attention is paid to the development of general
endurance, when the cross race with lasting running, and sport
games (basketball, volleyball, tennis, etc.) are used, which pro-
mote the development of physical features.

© GMN

A prior knowledge of competition place, its natural conditions
(sea level, air humidity, atmospheric pressure, etc.) appear to be
necessary for the conduction of expected competition [8].

The aim of the study was to establish the characteristics of
physical and functional shifts in athletes depending on various
types of sports employment, training periods, rest and climatic
conditions.

Material and methods. Based on the peculiarities of Georgia
relief, at sea level in different conditions (Tbilisi — 550 m, Ba-
kuriani — 1750 m), we have studied how the training at different
heights impacts on the heart rate and respiration rate of highly
qualified sportsmen (including 32 athletes, and 40 judokas), as
well as on lung vital capacity in the state of rest, the strength of
hand and lumbar muscles, general and special endurance. These
indices were recorded according to the training periods (pre-
paratory, basic, transitional) in the state of rest during physical
exercise (warming-up, control and official competitions) in the
intervals between physical loadings and in the first minutes of
recovery period after the completion of physical training. Also
the duration of adaptation period has been established in the
state of rest and during physical training of sportsmen. On the
above-said, there were almost no evidences in the literature until
the Mexico Olympic Games (1968) [9-12].

The observations were conducted on athletes and judokas in
Thilisi (from sea level — 550 m) and Bakuriani (1750 m). The
training sessions lasted 20-22 days.

While our observations the following methods have been
used: a constant heart-rate monitoring, measurement of hand
and lower back strength, measurenebt of maximum and mini-
mum pressure in Tbilisi and Bakuriani conditions before and
after physical training during various periods of the rest state.

The SPSS program, version 28 was used for data statistical
analysis. P value for a two gtailed paired T-test was calculated.
The analysis showed that the differences in the heart rate were
statistically significant (p<0.01) in Tbilisi and Bakuriani condi-
tions.

The data obtained in Tbilisi were considered to be as the back-
ground index of cardio-respiratory system. The control observa-
tions on the sportsmen of the both types of sport were conducted
during 2 minutes training on veloergometer with standard load-
ing (with 5 kg resistance).

Results and discussion. Based on the analysis of conducted
researches, it has been revealed that heart rate and respiratory
rate, arterial blood pressure, pneumotachometric data, hand and
lumbar muscles strength, speed, endurance, and total work ca-
pacity undergo definite changes in Bakuriani, as compared to
Thilisi.

According to our data, during the first 4-8 days after arriv-
ing in Bakuriani, the sportsmen’s heart rate in the state of rest
increases by 6-10 pulse beats on average, as compared to the
background data, at the same time, respiration rate increases, as
well as arterial blood pressure rises by 5-10 mm Hg. The lung
vital capacity improves, a maximum speed of inhalation and ex-
halation somewhat reduces. The recovery period is prolonged.
A “negative phase” of respiration rate and heart rate is often ob-
served among the sportsmen.

It should be noted that in Bakuriani conditions a latent pe-
riod of simple motor reaction improves, as well as maximum
strength increases. As to work capacity and static endurance,
they worsen, as compared to the background data (Tbilisi).

We got interested in the duration of adaptation process during
the process of physical training and the peculiarities characteris-
tic of this process. There are less or none sources in the available
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Table 1. Sportsmen heart rate after 20 days session in Thilisi and Bakuriani. Statistical analysis
showed that the differences between Tbhilisi and Bakuriani are statistically significant (p<0.01)

State of rest Warming up Work on the veloergometer
Sports type Thilisi Bakuriani Thilisi Bakuriani Thilisi Bakuriani
Athletics 56 64 156 162 180 216
Judo 64 72 136 156 186 224

literature. For this purpose, we studied the duration of the ad-
aptation indices in the process of physical training in Bakuriani
conditions. The heart rate of middle and long distance runners
and judokas after 20-days session in Tbilisi and Bakuriani in the
state of rest, during warming-up and at standard work on the
veloergometer is presented in the table below.

Despite the fact that on the 20" day of stay in Bakuriani, the
functional indices have long been fully restored, the acclimatiza-
tion period has not yet ended. A clear confirmation of this is not
only the data obtained during the competition, but also the re-
sults of observing standard exercises in laboratory conditions af-
ter 20 days training in Bakuriani, compared with the background
results obtained in Tbilisi (Table 1).

Based on sport specialization, there were some changes in
the obtained data. For example, in the state of rest, in athletes
the heart rate was 55/min in Tbilisi (average data), in judokas —
64 (difference 10 pulse beats in a minute), correspondingly, in
Bakuriani conditions the indices were — 64 in athletes, 72 - in
judokas; during warming-up — 156 in athletes, 136 — in judo-
kas; relatively, in Bakuriani — 162 and 156; in Tbilisi during the
standard work on veloergometer — 180 in athletes, in judokas
— 186, in Bakuriani — 216 in athletes and 224 — in judokas [13,
14] (Fig. 1).

In Bakuriani, the post-training recovery processes take place
differently, as compared with Thbilisi. For example, in Bakuriani
after the completion of physical training, in the first 30 seconds
the heart rate decreases faster, than in Tbilisi. The next stages of
recovery processes are the following: in a minute after training
completion the heart rate has become less frequent — by 80, by
60 — in Tbilisi, in the second minute the heart rate has become
rare by 30 in Bakuriani, while in Tbilisi - by 40 (Fig. 1).

Sportsmen heart rate

Hieart rate (bpm)
g & B &

g

(=]

veloergometer
M Thilisi (Athletics) [ Bakuriani (Athletics) 2 Tbilisi Judo) = Bakuriani (Judo)

Fig. 1. Sportsmen heart rate during different stages of the
training process after 20 days session in Tbilisi and Bakuriani

The respiration rate and arterial blood pressure change in
the same way. It is likely that the need of organism for oxygen
should play a major role [3].

The study of the impact of the same standard loading has
revealed another important difference between Bakuriani and
Thilisi conditions, expressed in the following: in Bakuriani in
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35% of the sportsmen heart “continuous tone” was recorded
(zero pressure), this phenomenon did not occur in Tbilisi condi-
tions.

During training in Bakuriani, the strength and speed reach
their optimal level on 10-12 days. During control training, these
data have been recorded many times. As to the endurance of
sportsmen, in this case the endurance gradually increases over
a long period of time.

After the completion of trainings in medium mountain-
ous conditions, on returning to Tbilisi for the maintenance of
strength and speed at optimal level, it is necessary to intensively
continue the training, while the maintenance of endurance level,
developed in mountainous conditions, does not require much
effort from the sportsmen. Generally, along with other factors,
the duration of acclimatization depends on such factors, as air
temperature and humidity.

Borjomi, Akhaltsikhe and Pasanauri, where the observations
have been carried out, are located approximately at the same
height (690-740 m), but there is a certain difference in air tem-
perature and humidity between them. Borjomi is distinguished
by relatively high humidity, while Akhaltsikhe — by lack of hu-
midity and a high temperature. For example, in Akhaltsikhe the
air temperature is 8-10 degrees higher, and air humidity — low.
If a sportsman is in the state of rest, the acclimatization period is
prolonged for 2-3 days, while during physical training at the end
of the 20-day session, the acclimatization is fully completed in
contrast to Bakuriani.

In conditions of Akhaltsikhe, a sportsman loses more than 2-3
kg of his/her weight, as compared with Borjomi and Pasanauri.
At the same time, after the training, the recovery process is pro-
longed for 1-1.5 hours, the need for food is reduced, while for
water it is increased, on the contrary.

Conclusions. As it has been revealed, in conditions of Baku-
riani the acclimatization duration of sportsmen does not exceed
8 days in the state of rest, while in the process of physical train-
ing the acclimatization is significantly prolonged. Particularly,
the 20-day training session has been not enough for the acclima-
tization. This period is enough for the adaptation to the condi-
tions of lower height from sea level. Also it has been revealed
that the duration of acclimatization depends on the individual
peculiarities of a sportsman. Some sportsmen need only 3 days
for the adaptation, and some - about § days.

In Bakuriani conditions the functional shifts occurring during
20-days session, take place with similar regularity in sportsmen
of various specializations. This is expressed in the following:
the data recorded on the 20" day of the session start are 20-25%
better unlike the data obtained in Tbilisi. This clearly indicates
that the reasoning on the completion of acclimatization period
based on the recorded indices in the state of rest of a sportsman,
is not justified.

And finally, the study of the same standard loading impact
(working with maximum capacity on the veloergometer) has
revealed another significant difference between Bakuriani and
Thilisi conditions.
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In 35% of sportsmen heart “continuous tone” has been ob-
served in Bakuriani conditions, as compared with Tbilisi con-
ditions. Regarding this, there are various opinions among the
scientists. For example, one group of these authors considers
that occurring of “continuous tone” is a good indicator for
the mobilization of cardiovascular system after various physi-
cal trainings. Based on the opinions of other researchers, after
physical training the “continuous tone” is observed as a result
of worsening cardiovascular function. At the same time, some
authors indicate that the occurring of “continuous tone” may be
considered as a negative index of training in case if it is devel-
oped as a result of a small physical loading and it lasts more than
50 seconds. It should be also mentioned that lasting “continu-
ous tone” is characteristic of low qualification sportsmen. Other
researchers believe that the phenomenon of “continuous tone”
appears to be one of the best means of cardiovascular state [13].

Thus, the features of physical and functional shifts in athletes
are revealed, depending on various types of sports employment,
training periods, rest and climatic conditions that must be taken
into account when conducting sports training.
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SUMMARY

PHYSICAL AND FUNCTIONAL CHANGES IN MID-
DLE AND LONG DISTANCE RUNNERS UNDER VAR-
IOUS CONDITIONS

!Gobirakhashvili A., 2Gobirakhashvili M., 3Chitashvili D.,
'Korinteli E., 'Egoyan A.

!Georgian State University of Physical Training and Sport;
’Thilisi State Medical University; 3llia State University, Tbilisi,
Georgia

The changes in the physical properties and functional shifts of
middle and long distance runners in Tbilisi and Bakuriani con-
ditions during the identical physical exercises are given in this
paper. For comparison the analogous data of judokas are pre-
sented. The difference between the background indices (Tbilisi)
and in the conditions of Bakuriani has been established during
training and the state of rest.

Based on the relief peculiarities of Georgia, the action of
trainings conducted at different heights (Tbilisi - 550 m and
Bakuriani — 1750 m from sea level) on heart rate and respira-
tory rate, lung vital capacity at the state of rest, the hand and
lumbar muscles strength, general and special endurance of the
high qualification sportsmen (among them 32 athletes and 40
judokas) have been studied. The above-said data were recorded
in accordance with the training processes (preparatory, basic and
transition) at the state of rest and in the intervals between physi-
cal exercises (warming up, control and official competitions)
and in the first minutes of recovery period after completing the
exercises. Also, the duration of adaptation period was estab-
lished at the state of rest and physical training of sportsmen, and
there were almost no data in the literature about this till conduct-
ing Olympic Games in Mexico City (1968).

The observations were conducted on athletes and judokas
in Thilisi (550 m from sea level) and Bakuriani (1750 m). The
training sessions lasted 20-22 days.

Thus, the features of physical and functional shifts in athletes
are revealed, depending on various types of sports employment,
training periods, rest and climatic conditions that must be taken
into account when conducting sports training.

Keywords: physical properties (strength, speed, endurance),
functional changes (heart rate, respiration rate, blood), pressure,
“continuous tone”.
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PE3IOME

OU3BNYECKUE U ®YHKIIMOHAJIBHBIE U3MEHE-
HUSA Y CHIOPTCMEHOB-BEI'YHOB HA CPEJHUE
N JJIMHHBIE JUCTAHIIUH B PA3JIMYHBIX YCJIO-
BUAX

Tooupaxamsuiu A.JL., ‘To6upaxamsuian M.A.,
Yuramsuin .M., 'Kopuureau E.H., 'Erosin A.J.

Tpysunckuii  2ocydapcmeennviii  yHueepcumem @Ou3uuecko2o
socnumanust u cnopma; *Tounucckuil 2ocydapcmeentvill Me-
Ouyunckutl ynueepcumem; *locydapcmeennviii yHusepcumen
Unou, Tounucu, I pysus

Lenbio nccnenoBaHus SIBUJIOCH YCTAHOBJIEHHE 0COOCHHO-
cTell pusmueckux u QyHKINOHATBHBIX CABUTOB y CIIOPTCMeE-
HOB B 3aBHCHMOCTH OT Pa3NHWYHBIX BUAOB CIIOPTHBHOI 3a-
HSATOCTH, TIEPHOI0B TPEHUPOBOK, OT/BIXa U KIMMATHUECKUX
YCIIOBUH.

B crarbe m3ydeHbl M3MEHEHUS (DU3MUYECKUX CBOWCTB H
(DYHKIMOHATBHBIX CBUTOB OCTYHOB Ha CpEeJHHE M JJTHHHBIC
JUCTAHIUY B ycnoBusx TOumucn u bakypuanu npu uaeHTHd-
HBIX (PU3HYIECKUX Harpy3kax. J{Is cpaBHEHUS B CTaThe MPH-
BEICHBI aHAJIOTHYHBIE TTOKA3aTEeIN J3I00MCTOB. YCTAaHOBIIE-
Ha Pa3HHIA MEXAy (OHOBBIMH ITTOKA3aTEISIMH B YCIOBHUSX
Tomnucu u bakypuanu BO BpeMs TPEHHPOBOK H OTIBIXA.
Habnrogennst mpoBOAMINCE HA JIETKOATIETaX M A3I0OMCTaX
B TOwmmcu u bakypuanu. Y4eOHO-TPEHUPOBOYHBIC 3aHITHS
ek 20-22 qas.

Hcxons u3 penbedHBIX 0coOeHHOCTEH [ py3un, n3ydeHo Bo3-
JIeiCTBHE MPOBEJICHUSI TPEHNPOBOK Ha pasHbIX BeicoTax (ToOm-
mucu - 550 M u bakypuanu - 1750 M Hang ypoBHeM Mopsi) Ha
JaCTOTy CEpJIEYHOTO PUTMA U JIBIXAHMS, KH3HEHHYI0 €MKOCTb
JIETKUX TIPU OTABIXE, CHITY MBI PYK U MOSICHUIBI, OOIIyI0 1
CHEIHaNbHYI0 BBIHOCIUBOCTH CIOPTCMEHOB BBICOKON KBAJIH-
(ukammu - 32 nerkoamieta u 40 A31000MCTOB. BrIlieykazaHHbIe
MOKa3aTean (UKCHPOBAHBI B COOTBETCTBUH C TPEHUPOBOTHBIMH
nepuogaMu  (TIONTOTOBUTEIBHBIA, OCHOBHOW M TIEPEXOIHBIN)
IIPU OT/ABIXE B MHTEPBATAX MEXKTY (PU3NIECKHIMH yIpakKHEHHU-
sIMU (pa3MHHKa, KOHTPOJIbHBIE U O(HUIIHATBHBIE COPEBHOBAHMS)
U B MEPBBIE MUHYTH BOCCTAHOBUTEIHHOTO TEPHOAA MOCTE 3a-
BEPILEHUS YIIPAKHEHUN.

Takum 00pa3oM, BBISIBICHBI OCOOCHHOCTH (DU3HYECKUX H
(DYHKIMOHATBHBIX CIBHTOB y CIIOPTCMEHOB B 3aBUCHMOCTHU OT
Pa3IMYHBIX BUIOB CIIOPTHBHOMN 3aHATOCTH, TIEPHOIOB TPEHUPO-
BOK, OT/IbIXa M KIIMMATHIECKUX YCIOBHH, KOTOPBIE HEOOXOAMMO
YYUTBIBATh IIPU MIPOBEACHUH CIIOPTUBHBIX TPEHHPOBOK.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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EXPERIMENTAL MODEL IN RATS

Kushta A., Shuvalov S., Shamray V., Misurko O.

Vinnytsia National Pirogov Memorial Medical University, Podilskyi Regional Oncology Centre, Vinnytsia, Ukraine

Nowadays, alimentary dystrophy (dystrophia alimentaris),
which can develop for a variety of reasons, remains one of the
urgent problems in modern medicine. In alimentary dystrophy,
decrease in energy and regenerative potential develops leading
to the damage of all body systems [1,2]. Pathophysiological ef-
fects of food deprivation are known to depend on its duration
and nutrition. But there is neither clearly delineated model for
studying the impact of malnutrition on the body nor the model of
alimentary dystrophy, which would have similar manifestations
to those in humans and would determine the limits and degrees
of dystrophy with its possible compensation. Such states can be
observed in individuals keeping to a diet, in those with anorexia
and cancer cachexia; they require restoration of weight and gen-
eral physical condition using supplementary nutrition. It should
be noted that clinical manifestations of alimentary dystrophy are
clearly marked in patients with head and neck tumors [3]. The
influence of malnutrition on general physiological status as well
as possibilities of its correction can be studied on animal models
of food deprivation.

Several methods of experimental food deprivation are known
today, but all of them have certain limitations which make im-
possible the comparison between experimental study results and
clinical data. The most commonly used method is complete food
deprivation of study subjects. Such method of complete depri-
vation was used by Kosmatykh T.A. et al. (2001), Khoroshykh
N.V. (2010), Gembarovskyi M.V. (2013). The animals were fast-
ed for 3 to 5-7 days being placed in separate cages on mounted
platform with free access to water in unlimited quantities [4,5].
Lack of objective indices of animal dystrophy as well as un-
determined clinical signs of malnutrition, timing of alimentary
dystrophy onset and weight loss are considered to be the draw-
backs of those experimental studies.

Similar method of complete deprivation lasting for 9 days was
used by Koropetska N.Yu., Ostapiv D.D. et al. (2015) to study
the effect of retabolil and testosterone on changes in blood pro-
teins, but such essential parameters as blood indices and weight
were not evaluated after the completion of the experiment.

Another method of complete deprivation was used in stud-
ies of Shatalov O.M. and Maloshtan L.M. (2007). After the
animals were deprived of food for 5 days, weight parameters
of their internal organs, total protein content in muscles and in-
ternal organs, as well as urea blood levels were evaluated. But
neither animals’ general physical condition nor their behavior
patterns after food withdrawal were described; blood protein
indices were not determined either. It is noteworthy, that in all
experimental studies using the method of complete deprivation,
no consensus exists regarding the duration of fasting period. Be-
sides, the method of complete deprivation is not consistent with
alimentary dystrophy of the patients in clinic.

As far as the model of partial food deprivation is concerned, it
is presented in a limited number of published experimental stud-
ies. One of such methods was applied to evaluate persistent and
high food motivation studying the effects of partial intraspecific
food deprivation in rats. Food restriction implied reduction of
daily diet by 1/3. [6]. However, the researchers did not specify
the duration of experiments as well as the resultant weight loss
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and changes in blood biochemistry. The technique is far from
perfect and cannot be used to characterize the state of dystrophy
in clinic. Therefore further investigations are required to study
the effects of fasting. In view of this, the authors have proposed
their own method of creating an experimental model of alimen-
tary dystrophy (positive decision to grant the patent, application
No u 202007534).

The aim of the study was to develop an experimental rat mod-
el of alimentary dystrophy using partial food deprivation which
would allow to identify the limits and levels of compensated
states of dystrophy with possible restoration of protein metabo-
lism.

Material and methods. Experimental studies were carried
out on male Wistar rats aged 2.5-3 months and weighting 220-
260 grams. The experiments conformed to “European Conven-
tion for the protection of vertebrate animals used for experimen-
tal and other scientific purposes” (Strasbourg, 1986), “General
ethical principles of animal experiments” adopted by I National
Bioethical Congress (Kiev, 2001) and Act of Ukraine “On the
protection of animals from cruelty”.

The animals were divided into four groups: group I included
rats being kept on complete food deprivation; group II - rats on
partial deprivation (1/2 of daily diet); group III - rats receiving
1/3 of daily diet; group IV - intact rats (control group) fed with
normal diet.

All rats were placed in separate cages with mounted platforms
and ad libitum access to water. Weighting of animals was done
first at the baseline and then on days 3, 5, 7 and 10 of the study.

After completion of food deprivation period, behavioral ac-
tivity of the animals was registered using the standard open
field test (OFT) [7]. The open field was a rectangular chamber
100x100 cm in size with 40-cm-high walls. The plastic floor was
marked with square grid crossings (25 squares). The areca was
lightened with a 50 W lamp located 150 cm high from the center
of the floor (Fig. 1). Animals were placed in the center of the
chamber, and the following activities were recorded: the number
of crossed lines and frequency of rearing behavior to estimate
exploratory activities of rats, as well as the number of grooming
episodes and total freezing time as an indicator of “emotional-
ity” of animals [8]. After each test lasting for three minutes the
chamber was thoroughly cleaned with water and dried.

Horizontal motor activity (ambulation) in the open field im-
plies motor activity in the form of free movement of the animal
in various directions. Participation of all four paws in movement
serves the main criterion for assessment of locomotion. If the
animal was within one square with its four paws and then moved
to the adjacent sector (hind paws crossed the gridline), the sub-
ject was considered to cross one square.

Vertical motor activity in animals is represented by two posi-
tions: the subject stands on both hind paws in a vertical upright
position and rests its front paws on the walls (climbing) or un-
supported standing (rearing).

Grooming of animals in the open field includes 1-2 quick cir-
cular movements of the paws around the nose, or washing eye
region, the whole head, paws, sides, torso and tail. The number
of grooming episodes for the test period is calculated.
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Fig. 1. Anxiety behavior in the rat after food restriction by 2/3
during the open field test

Grooming is considered to be an indicator of rodents’ re-
sponse to stress. Some researchers believe that grooming can re-
place manifestations of other behavioral patterns caused by fear
and anxiety. Decreased time and number of grooming episodes
is associated with higher level of anxiety [8].

After withdrawal of animals from the experiment, blood sam-
ples were taken by decapitation of rats under general anesthesia.
Because biochemical parameters of blood are integrated indices
reflecting the general physical condition, the levels of glucose,
urea, total protein, albumin in blood serum were determined by
standard methods using ready-to-use reagent kits of the firm
“Granum” (Ukraine).

Statistical processing of obtained data was performed using
computer mathematical methods of statistics, Excel software
from Microsoft Office 2003, STATISTIKA 5.5 (owned by the
Center of Novel Informational Technologies of VNMU named

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMBIKL M 5SJIRNGN6M LOSLRI6N

after MI Pirogov, license No AXXR910A374605FA) by Stu-
dent’s criterion. Differences between the groups were consid-
ered statistically significant in p <0.05.

Results and discussion. The baseline body weight of rats in
all groups was 220-250 g. Changes in body weight were regis-
tered on days 3, 5, 7 and 10 of the experiment. In group I (com-
plete deprivation) weight loss was 9.6% on day 3, 23.4% - on
day 5, 34.4% on day 7 and 39.8% - on day 10. In group II (re-
duction of the diet by 1/2), weight loss of the subjects was 9.6%,
23.4%, 34.4% and 39.8% on days 3, 5, 7 and 10, respectively.
In animals of group III receiving 1/3 of daily diet, weight loss
was 3.9%, 10.8%, 14.2% and 20.6%, respectively. In the con-
trol group, intact rats being on regular diet demonstrated weight
gain by 4.3%, 8.9%, 10.5% and 15.2% on days 3, 5, 7 and 10,
respectively (Table 1).

Analysis of the results obtained on completion of the experi-
ment demonstrated group I subjects to have the largest weight
loss - 39.8%, group II animals — the least weight loss - 12.3%,
while the control group rats had an increase in weight by 15.2%.
In group III, weight loss was 20.6% on day 10, being consistent
with first stage alimentary dystrophy in humans (by the results
of clinical observations).

Study of behavioral activity of rats in the open field test
on day 10 of the experiment revealed the effect of various
regimens of food deprivation on anxiety level (Fig. 2). Partial
food deprivation (1/3 of daily diet) was found to decrease
both the number of grooming episodes (by 51) and their time
(by 69%), while in complete food deprivation, the number
grooming episodes decreased by 80 and their time — by 74%.
By contrast, partial food deprivation — 1/2 of the daily diet -
caused no behavioral changes in study animals as compared
to the control.

Table 1. Changes in weight parameters in study subjects and control group (M+m, n=40)

number of grooming episodes  time of grooming

Fig. 2. The influence of dietary pattern on behavioral activity
of rats, emotional status (the open field test)
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Table 2. Changes in blood biochemistry after complete, partial food deprivation
in study subjects and control groups (M+m, n=40) on day 10 of the experiment

Groups
No of
experi- | Serum biochemistry
ment I (complete food II (partial food III (partial food
deprivation) deprivation, 1/2 deprivation, 1/3) 1V (control)

1 Glucose, mmol/l 3.554+0.22%* 4.84+0.22 4.33+0.24* 5.74+0.26
2 Urea, mmol/l 3.94+0.86 5.17+1.25 4.394+0.59 6.99+1.14
3 Total protein, g/l 49.7+1.36* 64.9+1.21 58.9+£1.51%* 70.2+1.44
4 Albumins, g/l 17.2+1.18%* 26.2+1.18 23.1+1.21* 31.3+1.25

note: * - p<0.05 compared to the control

Complete food deprivation proved to cause changes in ex-
ploratory and locomotor activity: the number of crossed arena
sectors decreased by 70%, and rearing numbers - by 86% as
compared to the control group. In subjects with partial food de-
privation (1/3 of daily diet), the number of crossed arena sectors
decreased by 36%, and rearing numbers - by 40% as compared
to animals being on balanced diet. By contrast, in the subjects
with partial deprivation — 1/2 of daily diet - those indices de-
creased by 10% (Fig. 3).

Thus, analyzing the obtained data of behavioral response of
animals after various feeding patterns, on day 10 it was noted
that in contrast to group I rats who were on complete food depri-
vation, behavioral reactions in groups II and III were preserved,
the animals were active. 50% reduction in nutrition did not lead
to significant changes compared to the control group. In group I
(complete starvation) some deaths of rats occurred (one animal
at 8 and 9 day), and depressive behavior of the subjects was
observed.

On completion of the experiment, biochemical blood tests
(albumin, total protein, glucose, urea levels) were performed on
day 10 of the study to assess physiological status of the animals
(Table 2).

Significant changes in all biochemical parameters were regis-
tered in subjects of group I and III.

Blood glucose concentration was found to be decreased in
study groups: group II — by 15.68%, group III - by 24.6%, and
group I - by 38.2%, as compared to the control (group IV). Blood
urea, total protein and albumin values demonstrated strong ten-
dency to decrease as well. Total protein level appeared to be
decreased by 7.55%, 16.1%, and 29.2% in subjects with reduced
by half daily diet, those being fed with 1/3 of daily diet and
animals with complete food deprivation, respectively. Albumin
level was decreased by 45% in complete food withdrawal, by
26.2% and 16.3% in groups II and III, respectively. The most
significant decrease in blood urea level was observed in group
I - by 43.63%, the least one - in group II - 26.03%, and in group
III - by 37.62%, as compared to the control group. The labora-
tory indices obtained are indicative of protein deficiency in three
study groups, and in group I they suggest low vital activities of
the animals as well.

Thus, it seems reasonable to enroll animals of groups I and
11T in further experimental studies as no deaths occurred in those
groups, and there was neither critical decrease in blood bio-
chemical parameters nor severe depressive reactions. Besides,
the study of nutritional therapy effects as well as withdrawal of
animals from alimentary dystrophy seems to be feasible.

Furthermore, marked changes in weight, behavioral response
and biochemical parameters of blood in the group of animals
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with partial food deprivation (those receiving 1/3 of daily diet)
are consistent with first degree alimentary dystrophy in humans.

The results of the study demonstrated the model of complete
food deprivation to be inappropriate in evaluation of nutritional
therapy effects because of animals’ death before the experiment
completion. Besides, inhibited behavioral reactions of animals
negatively influence further restorative nutrition. Animals with
food intake restricted by 50% proved to require rather long pe-
riod of time (21 days) to achieve similar recovery results with
those receiving 30% of daily diet.

Partial food deprivation, implying restriction of food by 2/3,
seems to be the most appropriate option of animal experiment.
In this type of food restriction there were moderate changes in
biochemical parameters and behavioral reactions (emotional
status, motor activity) of animals. This seems to be consistent
with similar clinical conditions in patients with tumors of oral
cavity, oropharynx and pharynx — such tumors are local in the
first months of the disease development and are characterized by
relatively slow growth.

Experimental complete food deprivation proved to be rather
cruel form of research, being inconsistent with clinical presenta-
tion in patients with tumors of initial portions of digestive tract.

Thus, experimental food deprivation, namely feeding the ani-
mals with 1/3 of daily diet, is the most optimal and representa-
tive, which has been successfully used by the authors in further
experimental studies.

Conclusions.

1. Complete food deprivation was found to result in critical
decrease in protein metabolism indices and early death of fast-
ing animals, which in its turn negatively affected the stages of
further research and made the recovery impossible.

2. Partial food deprivation with 50% reduction in diet for ten
days of the study caused no significant changes in animal body
weight, blood biochemical parameters and behavioral responses.

3. Feeding the experimental animals with 30% of daily diet
led to significant reversible changes in weight, blood biochemis-
try and behavioral reactions after 10 days of experiment, consis-
tent with first degree alimentary dystrophy in humans.

4. Reduction of daily diet by 2/3 proved to be the most appro-
priate type of experimental partial food deprivation in rats mak-
ing possible further research of therapeutic nutrition to recover
the animals’ normal physiological status.

REFERENCES

1. Gozhenko A.IL., Gryshko Yu.M., Gramatyuk S.M. The role of
protein and lipid metabolism in energy supply of the body. //
Clinical and experimental pathology. 2019; 18 (3): 107-116.

171



2. Mikhalyuk Ye.L., Brazhko O.A. Pharmacological correction
of fatigue and recovery of sport performance / Study guide. -
Zaporizhzhya: ZSMU, 2017. - 140 p.

3. Klochkova I.S., Astafieva L.I., Kadashev B.A., Sidneva
Yu.G., Kalinin P.L. Pathogenetic aspects of cachexia syndrome.
/I Obesity and metabolism. 2020; 17 (1): 33-40. https://doi.
org/10.14341/omet10173

4. Koropetska N.Yu. Changes in protein spectrum of rat or-
gans under the influence of retabolil, LES-2222 * and testos-
terone propionate in food deprivation / N. Yu. Koropetska,
D.D.Ostapiv, [.O.Nektegaev, R.B.Lesyk, O.R. Pinyazhko // Bu-
kovyna Medical Bulletin. 2015; 19( 3): 73-77. http://nbuv.gov.
ua/UJRN/bumv_2015_19_3 21

5. Gadzhieva E.T. The effect of forced food deprivation on the
level of norepinephrine in the CNS of rabbits. // Science of the
young (Eruditio Juvenium). 2019; 7 (4): 575-582. doi: 10.23888/
HMJ201974575-58

6. Labazde 1.J., Gogobiridze M.M., Hananashvili M.M. Influ-
ence of partial intraspecific deprivation of rats on short-term im-
age memory. Journal of higher nervous activity. 2005; 55 (3):
368-379.

7. Kato T., Kasahara T., Kubota-Sakashita M., Kato T.M., Na-
kajima K. Animal models of recurrent or bipolar depression. //
Neuroscience. 2016; 321: 189-196

8. Roselderf LI., Lobytseva E.A. Modeling of oxidative and
phsychoemotional stress in rats under the influence of pimidine
derivatives. // Medicine. 2018; 2: 94-105 doi: 10.29234 / 2308-
9113-2018-6-2-94-105

SUMMARY

DEVELOPMENT AND JUSTIFICATION OF ALIMEN-
TARY DYSTROPHY EXPERIMENTAL MODEL IN RATS

Kushta A., Shuvalov S., Shamray V., Misurko O.

Vinnytsia National Pirogov Memorial Medical University; Po-
dilskyi Regional Oncology Centre, Vinnytsia, Ukraine

Nowadays alimentary dystrophy (dystrophia alimentaris),
which can develop for a variety of reasons, remains an urgent
problem in modern medicine, particularly in patients with head
and neck tumors. Several methods of experimental food depri-
vation are known today (Kosmatykh T.A. et al. 2001, Khoro-
shykh N.V. 2010, Gembarovskyi M.V. 2013, Koropetska N.Yu.
et al., 2015) but all of them have certain limitations which make
impossible the comparison between the experimental study re-
sults and clinical data.

The aim of the study was to develop an experimental rat
model of alimentary dystrophy based on partial food depriva-
tion which would allow to identify the limits and levels of com-
pensated states of dystrophy with possible restoration of protein
metabolism.

Influence of complete and partial alimentary deprivation on
animals’ physical condition was experimentally studied on 40
male rats divided into four groups. Group I included rats kept
on complete food deprivation; group II - rats on partial depriva-
tion (1/2 of daily diet); group III - rats receiving 1/3 of daily
diet; group IV - intact rats (control group) on regular daily diet.
Changes in animals’ weight during study period were assessed.
After completion of food deprivation period, behavioral activ-
ity of the animals was registered using the standard open field
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test; ambulation and emotional status of subjects were studied.
After withdrawal of the subjects from experiment, biochemi-
cal parameters of blood (albumin, total protein, glucose lev-
els) were evaluated as indicators of general condition of the
animals. An optimal model of alimentary dystrophy has been
developed which seems to be beneficial in studying various
schemes of supplementary nutrition. It is hoped that the re-
sults of this study could be used in developing management
strategy for correction of supplementary nutrition in case of
alimentary dystrophy.

Keywords: alimentary dystrophy, partial food deprivation,
behavioral activity, experimental rat model, biochemical param-
eters of blood.

PE3IOME

PABPABOTKA U OBOCHOBAHUME 3JYKCIIEPUMEH-
TAJBHOM MOJEJIA AJIMMEHTAPHOM JIUCTPO-
®UU Y KPBIC

Kywmra A.A., lllysaaos C.M., lllampaii B.A.,
Mucwpko O.H.

Bunnuyxuii nayuonanousiti MEOUYUHCKUL YHUBEPCUMEN UM.
H.U. Ilupozosa; Tlooonvckuil pecuoHatbHblll YeHmp OHKONOSUU,
Bunnuya, Ykpauna

[Mpo6iema anumeHTapHO# JUCTPOGUH, KOTOPasi pa3BUBACTCS
B CHJIy CaMbIX pa3HbIX [IPUYMH, KOIZA YEJIOBEK HAXOIMUTCS Ha
JIIeTe, IPU aHOPEKCUH U PAKOBOM KaXEKCHH, SBJISIETCS aKTyallb-
HOI1 Ipo0JIeMOii, 0COOCHHO Y MALMEHTOB C OMYXOJSIMHU TOJIOBBI
U 1med. M3BeCTHO HECKOIBKO METOIOB 3KCIEPHUMEHTAIbHOM
IUILIEBOM AepUBalMU, OZHAKO BCE OHU MMEIOT OIPE/CICHHbIC
HETOYHOCTH, KOTOpPbIE HE I1O3BOJIIOT CONOCTaBUTh PE3YJIbTAThI
SKCIIEPUMEHTAIBHOIO UCCIIEAO0BAHUS C JaHHBIMU B KIIMHHKE.

Hcxons U3 BBILIEH3II0KEHHOIO, LEIbI0 UCCIICIOBAHUS SBU-
JIOCh CO3[JaHUE 3KCHEPUMEHTAIbHON MOIEIN aJMMEHTapHON
quctpodun Ha GoHE YACTHYHON MUIIEBOW JIETPUBALIUH, KOTO-
past MO3BOJISIET BBIABUTH I'PAHULIBI M YPOBHH KOMIICHCHPOBAH-
HBIX COCTOSTHUI TUCTPO(GHH C BOSMOXKHOCTBIO BOCCTAHOBJICHHS
nokasaresei 0elKkoBoro ooOMeHa.

[IpoBeneHO PKCHEPUMEHTAJIbHOE HCCIICJOBAHHUE BIIMSHUS
MOJIHOW W Pa3IMYHbIX BUIOB YaCTMUHOW MUIIEBOH JeNpuBa-
nuu Ha opranusm 40 xpsic-camuos B 4 rpynmax. [ rpynmy
COCTaBUJIM KPBICHI, KOTOPBIX yAEPXKUBAJIM HA MOJIHON MUIIE-
BoH aenpuBanuu; Il - KppIChl, HAXOAUBIIKMECS HA YaCTUYHOU
JenpuBanuy ¥ cyrounoro panuona; I rpynmy- kpeicet ¢ 1/3
CYTOYHOTrO pauuoHa; IV - HHTaKTHbIE KPBICHI (KOHTPOJIbHAS
Ipynna) ¢ MOJHBIM CyTOYHBIM panuoHoM. V3ywann usme-
HEHUS Beca 3a nepuon uccienoBanus. Ilo 3aBepuieHuto mne-
puoJa MUIIEBOM NEHNpHUBALMU OCYLISCTBISUIM PETUCTPALUIO
MIOBEIEHYECKOW aKTUBHOCTU B TecTe «OTKpBITOE IOJIE» 110
CTAaHAAPTHOW METOAMKE, U3ydasld SMOLMOHAIBHBIN CTAaTyC U
JIBUr'aTEJIbHYI0 aKTUBHOCT.

[Tocne BbIBOA XKUBOTHBIX U3 3KCIEPUMEHTAIBHOIO UCCIEN0-
BaHUsI U3ydalld OMOXHMHYECKHUE TT0Ka3aTeNnu KPoBH (a1b0yMu-
HBI, OOIIHI OEJIOK, III0K03a), KaK OTPAXKCHUE OOIIEro COCTOsI-
Hust opranusma. Co3gaHa onTHMalbHasi MOJEb ATMMEHTApHOM
JUCTpodHH.

Pesynbrarsl IpOBEAEHHOIO MCCIIENAOBAHUS MOTYT OBITH HC-
HOJIB30BaHBI JUIs Pa3pabOTKH CTPAaTerMu KOPPEKLUH JIOTIONTHH-
TEJILHOTO MTUTAHUS Ha POHE ATMMEHTAPHON TUCTPODHH.
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SKCIIEPUMEHTAJIBHOE NUCCJIEJJOBAHUE ITPEAEJIA TPOYHOCTHU OBPA3LIOB
MATEPUAJIA HA OCHOBE MMOJIMJIAKTHJIA Y TPUKAJIBIIMH®OCDATA,
M3rOTOBJEHHBIX METOOM 3D-IIEYATH C PASHOM MOPUCTOCTHIO,

B 3ABUCUMOCTH OT CPOKA THAPATALIUN

Macryx B.B., 'MaBaoB A.Jl., ’Kapnuackuii M.IO., 2Kapnuuckas E./I., *Cosa H.B.

' Xapvrosckas MeOUYuHCKas akademusi NOCIEOUNIOMHO20 0OPA308AHUSL;
IV «Mucmumym namoio2uu n0360HOUHUKA U cyemasog um. npog. M.H. Cumenrko HAMH Yxpaunvly, Xapokos,
SKue6ckuitl HayuOHAbHbLIL YHUSEPCUMen MexHOL02Uull U Ou3aind, YKkpauna

CoBpeMEHHOI TEHJCHLUEH B IOMCKAaX HOBBIX MarepualloB
JUIS 3aMEIICHNUS KOCTHBIX Ie()eKTOB SIBIISICTCS pa3paboTKa M-
MEpOB, KOTOPBIE PACTBOPSIIOTCS U Pe30pOUpyIOTCs B OHOIOTH-
YECKHX XKUIKOCTAX [6,11]. B HacTosIee BpeMs U1 3aI10IHEHUS
KOCTHBIX Ie()eKTOB UCIIONB3YIOT KOCTHBIE YUIICH [2,3], kepaMu-
ka Ha ocHOBe Tpukanbnuiipochara (TKD) n ruapokcunanaru-
ta (I'A) [9], a TaxKe UMIUTAHTaTHl Ha OCHOBE L-NOJIMMOI0uHOM
KHCIOTHI (L-TonmnakTuy), 0COOCHHOCTBIO KOTOPBIX SIBISIETCS
Onozerpamanys, OCTEOMHTETPAINs, CIOCOOHOCTh HHIYIHPO-
BaTh IPOIECCH 00pa30BaHMsI KOCTHOI TKaHM ¥ BEICOKasi OHMO-
COBMECTHUMOCTb ¢ opraHuzmom [6,8,12]. IIpeumymectBom
HMMIDTaHTaToB Ha ocHoBe nommiaktua (I1JIA) seistercs ux ObI-
CTpast ¥ IToJTHAst OMozIeTrpaialiys, ¢ IOCISAYIONINM 3aMeIIeHHEM

© GMN

nedekra KOCTHOH TKaHbIO. OCHOBHBIM HEIOCTaTKOM MaTepu-
AJIOB C BBICOKOH CKOPOCTBIO OHOJErpajalliy SIBISICTCS HU3KAs
OIIOPOCIIOCOOHOCTE, YTO OOYCIIOBIMBACT IVIABHYIO 3a/ady JUIs
HccIeioBarelield, 00eCIeunTh OII0POCIOCOOHOCTh UMILIAHTATOB
u3 IVTA Ha nepuof, AOCTATOUHBIN UL BOCCTAHOBJICHUS ILIOT-
HOCTHU KOCTHOI'O pereHepara. Pemuts 3Ty 3a1a4y BO3MOXHO IIy-
TeM BBegeHus B cocTas [1JIA kepammuueckux marepuanoB TKD
u I'A [4,5]. IIpumecu kepaMUYECKHX MaTCpUalOB [1OBBILAIOT
MPOYHOCTH MMIUIAHTATOB [3], OTHAKO CHIKAIOT TEMITBI OHOJIe-
rpagamuy. Mcnonb3oBanue TexHonaoruu 3D-neuaru nos3Bosser
YMEHBIINTH HETaTUBHBIE (JaKTOPHI KePAMUUYECKUX MpUMecei u
PEryaHpoBaTh TEMIIBI OMOJErpaJjallii MaTepralia 3a cueT H3ro-
TOBJICHUS UMIUIAHTATOB pa3In4yHON nopucroctu [7,10].
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Ienb nccienoBaHus - ONMPENENUTh MPEAEN HPOYHOCTH KOM-
HO3UTHOIO MarepHana Ha OCHOBE MOJIMIAKTHAA U TPUKAJIBIIMI-
(dbocdara, U3roToBICHHOTO MeTOZI0M 3D-MeyaT ¢ pa3InIHBIMA
BapuaHTaMH NOPUCTOCTHU B 3aBUCUMOCTHU OT NMPOAOJIKUTEIIbHO-
CTH THJpaTalliHu.

Marepnai U Mertonbl. B mnaboparopun OGuomexanuku 'Y
«MHCTUTYT MaTONIOrHU MO3BOHOYHUKA M CYCTAaBOB HM. HPOQ.
Curenko HAMH VYkpaunb» npoBeeHbI 3KCIIEpUMEHTaIbHbIE
MCCIIC/IOBaHUs TIpefiesia MMPOYHOCTH KOMIIO3UTHOTO MarepHala
Ha ocHose ITJIA u TK®, usrorosiennoro meronom 3D-neuarn
C pa3JIMYHBIMH BapruaHTaMU IOPUCTOCTHU C yquOM IPOJAOJIKH-
TEJILHOCTH TWApaTaluy. Marepuana M3roTaBiuBajind B Jabopa-
TOPHUU TEPCIIEKTUBHBIX IOJIMMEPHBIX MaTepHasoB Kadeapbl
l'lpPlKJ'[a}lHOfI OKOJIOTHH TEXHOJIOI'MHU IMOJIUMEPOB U XUMUYECKUX
BOJIOKOH KMEBCKOro HalMOHAJIBHOTO YHHUBEPCUTETa TEXHOJIO-
Uil U qu3aiifa.

Jlst npoBeieH st SKCIIEPUMEHTa H3TrOTOBJICHBI 10 9 00pa3ioB
marepuaiia pazmepom 10x10x10 MM ¢ pa3Iu4HOM TOPUCTOCTHIO
(40%, 30%, 20%). O6pasiisl MaTepraia ruIpaTUPOBaIU B hu3-
pactBope. VcnbITaHus Ha MPOYHOCTH MpoBoAMWIM Ha 2, 10 u 20
CYTKH HOCJIe THApaTaluy 1o 3 o0pasia Marepuana Kaxmaou mo-
pHCTOCTH.

Bce oOpasus! ucnbitany Ha cxarue. CHIly CKaTUsl yBEJIHYH-
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BaJIM MOCTEHEHHO 0 pa3pylueHus: obpasua. Cxema dKcrepu-
MEHTa IpUBEJICHA Ha puc. 1.

DuKcHpoBalIM 3HAYCHHUE CIKUMAIOIIEH CHIIBI, MPU KOTOPOH
IIPOUCXOAMIO paspyllieHre o0pasla ¢ MOMOILBI0 TEH30METPU-
yeckoro narunka SBA-100L u ycrpoiicta peructpauun CAS
tuna CI-2001A.

JlanHble 00pabOTaHBI CTATHCTHUYCCKH. PacCUMThIBAIN Cpel-
Hee (M), crannaptHoe oTkioHeHHe (SD), MUHMMaIbHOE U MaK-
CHUMaJIbHOC 3HAUCHHS BBIOOPOK DKCIIEPUMEHTAIBHBIX TAHHBIX
VT 00PasIOB C Pa3InIHON MOPUCTOCThI0. CpaBHEHHUE Tpeesia
IIPOYHOCTH O0Opa3LOB MPOBOAMIM C HMOMOIIBIO OJHOMEPHOIO
nucniepcuonHoro ananu3a (ANOVA) u anoctepuopHOro Tecra
Jynkana. OOpaOOTKy JaHHBIX NPOBOAMIIM B IaKeTe MPUKIIAJL-
HbIX nporpamm IBM SPSS Statistic 20.0 [1].

Pesyabrarel M o6cy:kaenune. B pesynbrare mpoBeIeHHOTO
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUSI IOy YeHbI 3HAUCHUSI CHIIBI
COKaTHsl, TPU KOTOPBIX MPOUCXOIHUIIO pa3pyIeHHe 00pasoB Ma-
Tepuana. JlaHHbIe, mociie 00pabOTKH METOAaMHU OMHUCATEIbHON
CTaTUCTUKH, PUBEICHHBI B Tabnuie 1.

Bosnee HarsiiHOE CPAaBHEHUE BEIMYMH CUJTBI CKATHS, TIPH KO-
TOPBIX MPOUCXOAMIO pa3pylLIeHHe 00pa3loB MaTepuasa B 3aBU-
CHMOCTH OT ITOPHCTOCTH M CPOKOB THAPATALMH, IPEICTABICHO
Ha puc. 2.

F — cokumaromas cuiia;
JI — nunamometp

S

Puc. 1. 3KCn€p1/LM€Hmaﬂbel€ UCCLeO08AHUSL: d — o6paseu Ha cmeHoe 60 epems UCNBIMAHULL; 0 - cxema SKcnepumenma

Tabnuya 1. 3nauenus cunvl cocamus, npu KOMoPuIX NPOUCXOOULO paszpyuierie 06pasyoe mamepuana
8 3aB8UCUMOCIU O NOPUCTNOCIU U CPOKOB 2UOPAMAyUU

Iloxka3zaTenan C:xkumaromas cuiia, H
Ilopucrocts,%
2 cyTKH 10 cyTkn 20 cyTkH
M+SD 2890+20 2730+340 2620+80
0 min+max 2870+2900 2430+3100 2510+2700
M=+SD 3570440 3580420 3430450
% min+max 3540+3610 3560+3600 3360+3480
M=+SD 44904340 4360+480 38804260
20 min+max 4110+4750 3840+4770 3560+4200
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Puc. 2. I'pagux senuuun cunbl cocamus, npu KOMopbix npouc-
Xo0uno paspyuienue 06pazy0é mMamepuand 6 3aeUCUMOCU Om
NOpUCMOCmU U CPOKOS 2Uopamayuu
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Puc. 3. I'paghux senuuun cunvl corcamus, npu KOMopvix npouc-
xooum paspyuterue obpasyos mMamepuania 8 3aeUCUMocmu om
NOpUCMOCmU U CPOKOE8 2Uopamayuu

Tabnuya 2. 3nauenus npedena npouHocmu 00pasya Mamepuaid 6 3asUCUMOCIU OM 8UOA NOPUCTHOCU U CPOKO8 2UOPAMAYUY

IIpenesa npounoctu, MIla
Ilopucrocts, % Iloxa3zaresnn
2 cyTKH 10 cyTkn 20 cyTkH
40 M=+SD 28,9+0,2 27,3£3,4 26,2+0,8
30 M=+SD 35,7+0,4 35,8+0,2 34,3£0,5
20 M=+SD 44,9434 43,6+4,8 38,8+2,6

Kak mokasanu pe3yibrarbl 3KCIIEPUMEHTAIBHBIX UCCIIEN0Ba-
HUIA, TIPOYHOCTH MaTepUala HAMpPSMYIO 3aBUCHT OT €ro MOpH-
CTOCTH, YeM MEHBIIIE TI0p, TEM Kperrde 00pasiibl, O YeM CBHJIE-
TEJILCTBYET MPEJICTABIEHHBIN rpaduk.

Tlo pe3ynsraram UCHBITAHUM PACCUNUTHIBAIIN TIPEIEN IPOYHO-
¢t 00pa3IoB Mo Gpopmyre: a
E (1

e F — BermumHA CHITBI TIPU KOTOPO# TPOMCXONIIO paspy-
meHue obpasua; S — IUIoMIaIb [OMEPEYHOro CedeH s 00pasiia.

Pesynbrarsl pacyetoB npuBeneHsl B Tabnuie 2. CpaBHeHHE
npejiesia IPOYHOCTH 00pa3IOoB Marephaia B 3aBUCHMOCTH OT
MOPUCTOCTH U CPOKOB THJIPATAINH [IPEICTABICHO Ha PHC. 3.

@®opmyra (1) MOKa3bIBAeT, YTO BEIMYUHA TPEJIEa POIHOCTH
00pasifa mpsiIMOTIPOIIOPIHOHAILHO 3aBHCUT OT BEJIMYHHBI CHIIBI,
MPH KOTOPO# MPOMCXOJUT €T0 paspylieHne. IToT (HakT HArTSIHO
oTpaxkaeT rpaduK, IPUBEICHHBII Ha pHC. 2, Te (hopMa KPUBBIX
TOJTHOCTHEO COOTBETCTBYET (DOPME KPUBBIX Pa3pPYIIAIONINX CHIL.

Jlis TpoBepKM HaIW4YUs CTAaTHCTHYECKH 3HAYMMBIX pas-
ouauil Mexay o0pa3maMu ¢ pa3iuYHOW MOPHUCTOCTHIO
MaTepualia Ha KaXXJIOM H3 CPOKOB T'HApPATAMH HPOBEIEH
CpPaBHUTEIBHBIM aHATH3 110 alloCTepHoOpHOMY TecTy JlyH-
KaHa. Pe3ynbTaThl CTaTHCTHYECKOTO aHANN3a IIPHUBEICHEI B
tabnune 3.

[TpoBeneHHBII CpAaBHUTEIBHBIN aHAIHW3 IO aIOCTEPUOP-
HOMY TecTy JlyHKaHa CBHJETEILCTBYET, YTO HCIBITyeMBIe
o0pa3mpl craTucTH4ecku 3HaunMo (Ha yposHe p<0,05) ot-
JUYAIOTCS IPYT OT Jpyra B 3aBHCHMOCTH OT BEIHYHHEI I10-
PHCTOCTH Ha BCEX CPOKaxX I'MJPaTallMd, YTO MOJTBEPIKIACTCS
UX pa3MEeNIeHNEM B OT/EIbHEIX ITOJIMHOXKECTBaX.

[TpoBepky craTHCTHYECKON 3HAYMMOCTH PAa3IUIMH Ipese-
J1a MPOYHOCTH MEXIy 00pa3laMu OJUHAKOBOH MOPUCTOCTH
B 3aBHCHMOCTH OT IPOJODKUTEILHOCTH THAPATalluy MIPOBO-
WA C HMCIOJIb30BAHUEM aloCTEPHOPHOro TecTa JlyHKaHa.
PesynbraTsl Hccae10BaHUS PUBEIEHB! B Tabnue 4.

Tabruya 3. Pezynemamol cpasHumensHo2o aHaiusa no anocmepuopHomy mecmy J[yHKana cpeoHux 3Havenuil npeoenda npouHocmu
06pazyo8 8 3a6UCUMOCIU OM BEIUYUHBL UX NOPUCIOCIU NPU PAZTUYHOU NPOOOINCUMETbHOCTU 2UOPaAMayuul

IIpenea npounoctu, MIla
Cpok rusipaTanuu
Mopucrocts, % 2 cyTKH 10 cyTkn 20 cyTkH
noagMHo:KecTBO A5 a=0,05
1 2 3 1 2 3 1 2 3

40 28,9 27,3 26,2

30 35,7 35,8 343

20 44,9 43,6 38,8

p 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
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Tabnuya 4. Pe3ynemamovi cpagnumenbHoO20 aHamu3a cpeonux 3HaveHutl npeoeia npouHOCMu Meicoy oopasyamu
00UHAKOBOU NOPUCMOCTIU 8 3ABUCUMOCTIU O NPOOOIICUMENTLHOCIU SUOPAMAYUY NO ANOCMEPUOPHOMY mecmy JyHKana

IIpenen npoynocTu, MIla
Hopucrocts, %
Cpoxk rupaTanmu, CyTKU 20 30 | 40
MOAMHOKeCTBA 115 ajabda=0,05

1 1 1
20 38,7 343 26,2
10 43,6 35,8 27,3
2 44,9 35,7 28,9
CrarucTuueckas 3HaYMMOCTb, P 0,070 0,759 0,124

IIpoBeneHHOE HCCIENOBAaHME TOKA3al0, YTO XOTS CPEIHUE
3Ha4YEHHs TIpefeNna MPOYHOCTH 00pa3lioB OAMHAKOBOH MOpH-
CTOCTH UMEIOT TE€HJCHIMIO K YMEHBIIEHUIO B 3aBUCHUMOCTH OT
CpOKa MX THApaTalluy, 3TH U3MEHEHHUs HE IPUOOPETAarOT CTaTH-
CTUYECKOM 3HAUMMOCTH JlaXKe MEXKIAYy KpalHUMHM CpOKaMH Ha-
OmrofieHns, O YeM CBUETENBCTBYET pa3MelleHNe MoKa3aTenei
00pasIloB C OMHAKOBOH MOPHUCTOCTHIO B OFHO MOIMHOXECTBO,
YTO MOJATBEPKIAETCS 3HAYEHUSAMH MOKa3aTess CTaTUCTUIECKOM
3HaunMocTH pasnuauii p (0,07; 0,759 u 0,124) nist 06pas3unos ¢
nopuctocthio 20%, 30% u 40%, COOTBETCTBEHHO.
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SUMMARY

EXPERIMENTAL STUDY OF THE ULTIMATE
STRENGTH OF SAMPLES OF MATERIAL BASED ON
POLYLACTIDE AND TRICALCIUM PHOSPHATE, PRO-
DUCED BY 3D PRINTING WITH DIFFERENT POROSI-
TIES, DEPENDING ON THE TIME OF HYDRATION

'Pastukh V., 'Pavlov A., 2Karpinsky M., 2Karpinska E.,
3Sova N.

'Kharkiv Medical Academy of Postgraduate Education; °Sy-
tenko Institute of Spine and Joints Pathology of the NAMS of
Ukraine, Kharkiv, Kiev National University of Technology and
Design, Ukraine

The advantage of polylactide-based implants is their rapid and
complete biodegradation, followed by replacement of the defect
with bone tissue. The disadvantage of materials with a high bio-
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degradation rate is their low support ability. The admixture of
ceramic materials increases the strength of the implants and re-
duces the rate of biodegradation. 3D printing technology allows
you to reduce the negative factors of ceramic impurities through
the manufacture of implants of various porosities.

Target. Determine the ultimate strength of a composite mate-
rial based on PLA and TCP, manufactured by 3D printing with
different porosity options, depending on the duration of hydra-
tion.

Were made 9 samples of material with a size of 10x10x10 mm
with different porosity 40%, 30%, 20%. Samples of the material
were hydrated in saline. Strength tests were carried out on days
2, 10, and 20 after hydration, 3 samples of material of each po-
rosity. All samples were tested for compression.

The carried out comparative analysis indicates that the tested
samples are statistically significant (at the level of p <0.05) dif-
fer from each other depending on the value of porosity at all
periods of hydration. Although the average values of the ulti-
mate strength of samples of the same porosity tend to decrease
depending on the period of their hydration, these changes do not
acquire statistical significance even between the extreme periods
of observation. This is confirmed by the values of the indicator
of the statistical significance of the differences p equal to 0.07;
0.759 and 0.124 for specimens with porosity of 20%, 30% and
40%, respectively.

The tensile strength of samples of material based on poly-
lactide and tricalcium phosphate, made using 3D printing, di-
rectly depends on their porosity, the smaller the pore volume,
the stronger the samples. The hydration of the samples in sa-
line solution for 20 days does not entail statistically significant
changes in their strength regardless of the pore volume, although
the average values of the ultimate strength for all tested samples
tend to decrease.

Keywords: polylactide, cancellous bone, tensile strength,
compression, porosity.

PE3IOME

SKCIMEPUMEHTAJILHOE UCCJIEJJOBAHUE TIPEJIE-
JIA MPOYHOCTHU OBPA3IIOB MATEPUAJIA HA OC-
HOBE MOJIMJIAKTHJA Y TPUKAJIBLUADOCDATA,
M3TOTOBJEHHBIX METOJOM 3D-IEYATH C PA3-
HOW TMOPUCTOCTHIO, B 3ABUCUMOCTH OT CPO-
KA THJIPATALIUA

Macryx B.B., ' TlaBios A/, 2Kapmunckuii M.IO.,
*Kapnunckast E.JI., *Cosa H.B.

Xapvroeckas meduyunckas axademusi nOCLeOUnioMHO20 00-
pasosanus; *I'Y «Hncmumym namoio2uu no360HOUHUKA U CY-
cmasos um. npop. M.U. Cumenko HAMH Yxpaunwvry, Xapvros;
SKuesckuil nayuonanbublil yHusepcumenm mexnono2utl u ou3ai-
na, Ykpauna

Texnonorus 3D-neuatu no3BOISAET YMEHBIIUTh HEraTUBHbBIC
(akTOphl KEPAMUYCCKHUX MPUMECECH 3a CUET U3TOTOBJICHUS UM-
IUIAHTATOB Pa3IMYHON HOPUCTOCTH.

Iens uccnea0BaHUs - OMPEACTUTD MPEACT MPOUYHOCTH KOM-
MO3UTHOTO MaTepHaia Ha OCHOBE MOJMIAKTHIA U TPUKAIBIHN-
(docdara, M3roTOBICHHOTO METOOM 3D-eyaru, ¢ pa3TuYHBIMH
BapuaHTaMU NOPUCTOCTHU B 3aBUCUMOCTHU OT IPOAOJIKUTEIIbHO-
CTH ruaparanuu.

Msrotoiieno mo 9 oOpa3uoB Marepuaiga pasMepoMm
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10x10x10 MM ¢ paznuuHoii nopuctoctbio - 40%, 30%, 20%.
O06pa3ipl MaTepuaia ruapaTupoBany B ¢puspactsope. Vcmbita-
HHS Ha MPOYHOCTH MpoBoauay Ha 2, 10 u 20 cyTku mocie ru-
JpaTanum, mo 3 obpasiia Marepuaia Kaxaou mopucroctu. Bee
06p3.3L[bl HCIIBITAHbI HA CXKATHUEC.

[IpoBeneHHBIH CpaBHUTENIBHBIN aHAIN3 CBUJIETEIbCTBYET,
YTO HCIBITYEeMble 00pa3Lbl cTaTUCTHYECKH 3HaYuMO (p<0,05)
OTJINYAKTCA leyF OT Apyra B 3aBUCUMOCTH OT BEJIMYUHBI I10-
PHUCTOCTH Ha BCEX CPOKAX THApATalliH. XOTs CPEeIHHE 3Haue-
HUS TIpeJiesia IPOYHOCTH 00pa3loB OJMHAKOBOIM MOPHCTOCTH
UMCHOT TCHACHIUIO K YMEHBIICHUIO B 3aBUCUMOCTH OT CpOKa
UX ruaparanuu, 3T U3MCHCHHUSA HE HpHOGpeTa}OT CTaTHUCTHU-
YEeCKO# 3HAUMMOCTH JiaKe Ha KpalHUX CpoKax HaOIIOIeHHUS,
YTO IHOATBEPKAACTCA 3HAYCHHUAMM IIOKa3zaTejisd CTaTUCTUYC-
cKkoit 3HaunmMoctu pasauunii p (0,07; 0,759 u 0,124) st 06-
pasuoB ¢ nopuctocThbio 20%, 30% u 40%, cCOOTBETCTBEHHO.

Ipenen npounocTu o0pa3lOB Marepuana Ha OCHOBE IIO-
JUIAKTHIA U TpUKanbluidocdara, H3rOTOBICHHBIX ¢ TIOMO-
mwpio 3D-nedaru, HaNPsMYIO 3aBUCHUT OT MX HOPHUCTOCTH,
4eM MEHbLIe 00beM Iop, TeM Kpermde obpasubl. [uaparamus
00pasinoB B puzpactBope B TeucHe 20 CyTOK HE BJICUET CTa-
TUCTHYCCKHU 3HAYUMBIX I/l3M6H€HMﬁ UX MMPOYHOCTHU HE3aBUCH-
MO OT 00beMa Mop, HECMOTPS Ha TO, YTO CPEIHHE 3HAYCHHUS
npeacia npodyHoOCTH IJ1sd BCEX UCIBITAHHBIX 06pa3u03 HMCIOT
TEHACHIIUIO K CHUKCHHUIO.
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MOLECULAR CHARACTERISTICS OF THE HETEROGENEITY OF NON-INVASIVE PAPILLARY
UROTHELIAL CARCINOMAS AND THE MARKERS OF THEIR RECURRENCE

Kajaia D., Kochiashvili D., Muzashvili T., Gachechiladze M., Burkadze G.

Thilisi State Medical University, Georgia

Urothelial carcinoma represents the most common type of
bladder cancer (>90%) and is the most frequent malignancy of
the urinary tract [1]. It is the ninth most common cancer around
the world, with the greater incidence in men [1]. Most of the
cases of urothelial carcinoma are non-muscle invasive at the
time of diagnosis [2]. However, in almost 70% of cases the re-
currence is developed within 5 years of operation and 10-20%
of them is present with more advanced, metastatic disease [3].
Therefore, under the similar pathologic staging and grading, the
recurrence and progression of urothelial carcinoma vary signifi-
cantly among individuals, which is attributed to tumor hetero-
geneity [4].

There are four major types of tumor heterogeneity, including
(1) molecular and cellular differences between the same tumors
in different patients (intertumoral heterogeneity), (2) differences
in cancer cell types and/or molecular attributes within one tumor
in a single patient (intratumoral heterogeneity), (3) differences
in between primary and metastatic lesions and/or two metastatic
lesions in one patient (intermetastatic heterogeneity), (4) differ-
ences in cancer cell types and/or molecular attributes in single
metastatic lesion (intrametastatic heterogeneity) [5]. There are
many different levels of tumor heterogeneity in each subtype
and includes heterogeneity at the tissue, cellular and molecular
level [5]. Frequently the morphologic heterogeneity of urothe-
lial carcinomas, reflect their molecular heterogeneity [6]. Pap-
illary urothelial cancers represent the heterogeneous group of
lesions, with three major entities, including papillary urothelial
neoplasms with low malignant potential (PUNLMP), low grade
papillary urothelial carcinomas (LGPUC) and high grade papil-
lary urothelial neoplasms (HGPUC) [7,8]. First one is charac-
terised with relatively low recurrence rate [9]. However, due to
higher tumor heterogeneity predicting the recurrence in patients
with papillary bladder carcinoma is extremely difficult and cur-
rently there are lots of studies ongoing, which are investigating
an additional morphometric, histopathological and immunohis-
tochemical characteristics of papillary urothelial neoplasms.

Sangwan et al. [10], previously showed that mean nuclear
area (MNA) measured by image analysis, as well as high pro-
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liferation index, measured as Ki67 labelling index represent two
independent prognostic factors in patients with papillary uro-
thelial neoplasms [10]. Akkalp et al., investigated the prognos-
tic value of the presence of mitosis in haematoxylin and eosin
stained specimens. They found that recurrent cases were char-
acterised with the presence of >5 mitosis per HPF [11]. In ad-
dition, several studies identified the differential expression of
cytokeratins to be predictive of the recurrence of non-invasive
bladder carcinomas. For example, Jung et al., found that the loss
of CK5/6 represents an independent prognostic factor for dis-
ease recurrence [12]. Jiang et al., also demonstrated the variable
staining pattern of CK20 and CK7, which was corresponding
the expression pattern in matched lymph node metastasis [13].

The aim of our study was to investigate the morphometric,
histopathological and immunohistochemical characteristics
of non-invasive papillary urothelial neoplasms, low and high
grade papillary urothelial carcinomas, including nuclear area,
stromal/parenchymal index, mitotic counts as defined by H&E
and PHH3 staining, as well as proliferation activity, based on
Ki67 labelling index and tumor tissue heterogeneity, based on
the staining of cytokeratin 5, 7 and 20 (CK5, CK7, CK20).

Material and methods. Formalin fixed and paraffin embed-
ded tissue material was retrieved from the Research, Diagnostic
and Teaching Laboratory of Tbilisi State Medical University,
Georgia. Study included altogether 81 tissue samples, divided
into two following histopathological groups: normal urothelial
epithelium (n=10), urothelial papilloma (n=15), urothelial neo-
plasms with low malignant potential (PUNLMP) (n=8), non-
invasive low grade papillary urothelial carcinomas (LGPUC)
(n=29) and non-invasive high grade papillary urothelial carci-
nomas (HGPUC) (n=19). In addition to basic study cohort, we
have analysed 12 cases of relapsed papillary urothelial carcino-
mas (6 LGPUC and 6 HGPUC).

Standard haematoxylin and eosin stained specimens, were
evaluated for the following nuclear features: nuclear area, nucle-
ar perimeter and nuclear circularity using digital image analysis
software QuPath. QuPath employs a machine learning approach,
for significantly distinguishing various morphometric features.
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The following algorithm of morphometric evaluation has been
used: 10 HPF images were taken from each case and included in
the program. After adjustment the staining vectors, the cell de-
tection classifier has been applied which is based on the recogni-
tion of cell nuclei. Detected cells were analysed for the major
nuclear features, including nuclear area, nuclear perimeter and
nuclear circularity. Detection measurements were visualised as
tables and histograms. In addition, the nuclear polymorphism
has been also calculated, based on the variability of the nucle-
ar area, perimeter and circularity. the presence of mitosis was
counted manually, in the same images in QuPath software.
Tissue sections were stained using standard immunohisto-
chemical procedure. Ready to use antibodies against the follow-
ing antigens were used: Ki67 (K2), CK5(XM26), CK7 (RN7),
CK20 (Ks20.8) (Leica). Staining and visualisation has been
performed using Bond polymer refine detection system. The
expression of all markers was evaluated as the percentage of

marker positive cells, using digital analysis software QuPath.
Following steps of image analysis has been applied: 10 HPF im-
ages were taken from each case, for each marker and included in
the program. staining vectors were adjusted and the positive cell
detection classifier was run. Detected positive and negative cells
were transformed as detection points and recorded. In addition,
for the evaluation of staining and therefore tumor phenotypic
heterogeneity the results were visualised as histogram. In addi-
tion, the tumor tissue phenotypic heterogeneity was calculated
as following: First, the intensity of the staining was evaluated as
negative (0), weak (1+), moderate (2+) and strong (3+) by eye
together with the percentage of each intensity for each tissue
section and cases were classified as following: low heterogene-
ity — containing one of each above mentioned intensity in >50%
of cells and high heterogeneity — containing >2 intensities in
<50% of cells. Mitotic counts were obtained manually in the
same software.

Fig. 1. The morphometric evaluation algorithm in QuPath: A. adjustments of staining vectors,
B. cell detection, C. nuclear feature analysis, D. visualisation of the results
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C. non-invasive low grade papillary urothelial carcinoma (LGPUC), H&E, x400,
D. non-invasive high grade papillary urothelial carcinoma (HGPUC), H&E, x400),
E. non-invasive LGPUC showing relatively homogenous distribution of nuclear features,
reflecting relatively lower level of nuclear polymorphism,
E non-invasive HGPUC showing relatively heterogeneous distribution of nuclear features,
reflecting relatively higher level of nuclear polymorphism
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Comparisons between groups were made using Mann-Whit-
ney U test and Kruskal-Wallis test. The Kruskal-Wallis test is a
nonparametric (distribution free) test, and is used when the as-
sumptions of one-way ANOVA are not met. The Kruskal-Wallis
test can be used for both continuous and ordinal-level dependent
variables. Correlations were assessed using Spearman’s rank
correlation. The Spearman’s rank correlation is also used when
data is non-parametrically distributed. P values <0.05 were con-
sidered as significant. All statistical tests were performed using
SPSS software V20.00.

Results and discussion. Study of the nuclear feature distri-
bution showed the following results: in normal urothelium the
mean nuclear area was 56+20, in urothelial papilloma mean
nuclear area was 102+45, in PUNLMP the mean nuclear area
was 155+63, in non-invasive LGPUC the mean nuclear area was
241496 and in non-invasive HGPUC mean nuclear area was
2694102. In normal urothelium, the mean nuclear perimeter was
20+6, in urothelial papilloma the mean nuclear perimeter was
42+12, in PUNLMP the mean nuclear perimeter was 51£21, in
non-invasive LGPUC the mean nuclear area was 62+33 and in
non-invasive HGPUC the mean nuclear perimeter was 64+35.
Nuclear circularity in normal urothelium and in urothelial papil-
loma was 0.9+0.1, in PUNLMP it was 0.8+0.2, in non-invasive
LGPUC nuclear circularity was 0.7+0.3 and in non-invasive
HGPUC it was 0.6+0.4.

The study of the mitotic count evaluated in standard H&E
stained sections did not detect any mitosis in normal urothelium
and in urothelial papilloma, in PUNLMP the average mitotic
count was 1.5+0.5, in non-invasive LGPUC it was 3.5+0.2 and
in non-invasive HGPUC it was 12+1.5. Mitotic count evaluated
as the PHH3 positive cell count also did not show the presence
of any mitosis in normal urothelium and in urothelial papilloma.
IN PUNLMP, the average number of PHH3 positive cells was
1.7+0.3, in non-invasive LGPUC it was 4.1+1.1 and in non-in-
vasive HGPUC it was 11.6£2.

The study of the proliferation activity based on Ki67 labelling
index showed the following results: in normal urothelium the
immunohistochemical expression of Ki67 was not detected. In
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urothelial papilloma the mean Ki67 labelling index was 0.7+0.2,
in PUNLMP the mean Ki67 labelling index was 2.9+0.8, in non-
invasive LGPUC the mean Ki67 labelling index was 5.5+1.3
and in non-invasive HGPUC the mean Ki67 labelling index was
15.2+£3.2.

The study of different cytokeratin distribution in groups
showed the following results: the mean CKS5 positivity was
17£2.9 in normal urothelium, 2343.1 in urothelial papilloma,
27+3.3 in PUNLMP, 52+5.6 in non-invasive LGPUC and
59+7.8 in non-invasive HGPUC. The mean positivity for CK7
was 95+4.2 in normal urothelium, 74+6.8 in urothelial papil-
loma, 63+5.7 in PUNLMP, 4743.6 in non-invasive LGPUC and
59+7.8 in non-invasive HGPUC. The mean positivity for CK20
was 154+4.8 in normal urothelium, 21+6.2 in urothelial papil-
loma, 24+7.7 in PUNLMP, 4849.3 in non-invasive LGPUC and
54+10.2 in non-invasive HGPUC.

The analysis of the nuclear features in study groups indicated
that the mean nuclear area is significantly increased in PUN-
LMP, non-invasive LGPUC and non-invasive HGPUC com-
pared to normal urothelium and urothelial papilloma, reaching
its maximum in HGPUC, similar to nuclear perimeter, which is
also characterised with the similar distribution pattern.

The analysis of nuclear circularity showed that the maximum
circularity is detected in normal urothelium and urothelial pap-
illomas. Whilst in PUNLMP the nuclear circularity is slightly
decreased. In non-invasive LGPUC and non-invasive HGPUC
the level of nuclear circularity is significantly decreased. In ad-
dition, mentioned nuclear features were characterised with sig-
nificant heterogeneous distribution in non-invasive LGPUC and
HGPUC.

With regard to mitotic count, there were no mitosis detected
in normal urothelium and urothelial papilloma, neither by evalu-
ation of H&E stained tissues, nor by the evaluation of PHH3
immunohistochemistry. Mitotic count was generally lower in
all PUNLMP cases, whilst it was significantly increased in non-
invasive LGPUC and non-invasive HGPUC. Mitotic count was
also characterised with significant heterogeneity in non-invasive
LGPUC and HGPUC.

Table 1. Distribution of nuclear characteristics and mitotic count in groups

Normal urothelium 5620 20+6 0.9+0.1 0 0
Urothelial papilloma 102+45 42+12 0.9+0.1 0 0
PUNLMP 155463 51421 0.8+0.2 1.5+0.5 1.7+0.3
Non-invasive LGPUC 241496 62433 0.7+0.3 3.5+0.2 4.1£1.1
Non-invasive HGPUC 269+102 64+35 0.6+0.4 12+1.5 11.6+2
Table 2. Distribution of Ki67, CK5, CK7 and CK20 in study groups

Ki67 CK5 CK7 CK20
Normal urothelium 0 17£2.9 95+4.2 15+4.8
Urothelial papilloma 0.7+£0.2 23+£3.1 74+6.8 21+6.2
PUNLMP 2.940.8 27433 63+5.7 24+7.7
Non-invasive LGPUC 5.5+1.3 5245.6 47+3.6 48+9.3
Non-invasive HGPUC 15.2+3.2 59+7.8 36+2.2 54+10.2
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Fig. 3. A. urothelial neoplasm with low malignant potential (PUNLMP) showing moderate heterogeneity in CKS5 staining,
B. non-invasive low grade papillary urothelial carcinoma (LGPUC) showing high grade heterogeneity of CK5 staining
C - CKS5 expression in urothelial neoplasm with low malignant potential (PUNLMP) IHC, x40
D - CK5 expression in non-invasive low grade urothelial carcinoma (LGPUC) IHC, x40

300 14
12
250
10
200
8
150
6
100 4
50 2z I I
I - [ [] - . =01 - -
0 Normal urothelium Urothelial papilloma PUNLMP Non-invasive LGPUC ~ Non-invasive HGPUC
Normal urothelium Urothelial papilloma PUNLMP Non-invasive LGPUC Non-invasive HGPUC
W Nuclear circularity W Mitotic count/10HPF  m PHH3
B Nuclear area B Nudlear perimeter o o
Graph 1. Distribution of nuclear area and nuclear perimeter Graph 2. Distribution of nuclear circularity and mitotic count
in study groups in study groups
90
80
70
60
50
40
30
20
| | l 1
. _ - m
Normal urothelium urothelial papilloma PUNLMP Non-invasive LGPUC Non-invasive HGPUC
mKiE7 mCKS mCK7 mCK20
Graph 3. The distribution of Ki67, CK5, CK7 and CK20 in study groups
© GMN

181



35

30

25

20

iy
[8;]

iy
o

v

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

Low

High Low High Low High Low High
Total N Nuclear heterogeneity H:ItLE;r;c;faynpei(i:ty Mitotic Activity Proliferation Index
W Non-invasive LGPUC 29 16 13 16 13 16 13 16 13
M Non-invasive HGPUC 19 11 8 11 8 11 8 11
Relapsed non-invasive LGPUC 6 2 4 2 4 2 4 2
Relapsed non-invasive HGPUC 6 1 5 1 5 1 3 1 5

B Non-invasive LGPUC M Non-invasive HGPUC

Relapsed non-invasive LGPUC

Relapsed non-invasive HGPUC

Graph 4. Distribution of non-invasive LGPUC, HGPUC and relapsed cases in low and high risk groups

Ki67 proliferation marker was not detected in normal uro-
thelium and urothelial papilloma. In PUNLMP the prolifera-
tion activity was generally lower. The Ki67 proliferation index
was also significantly increased in non-invasive LGPUC and
HGPUC, showing the maximal labelling index in HGPUC. In
addition, KI67 labelling index was characterised with maximal
heterogeneity in non-invasive LGPUC and HGPUC groups.

The analysis of the distribution of cytokeratin markers in
groups showed quite heterogenous results. In particular, CK5
expression was significantly increased from normal urothelium
and urothelial papilloma, through PUNLMP and non-invasive
LGPUC, reaching its maximum in non-invasive HGPUC. The
expression of CK7 on the opposite was significantly decreased
from normal urothelium to non-invasive HGPUC, whilst CK20
was significantly increased. In addition, the mentioned cytokera-
tins were characterised with the homogenous distribution pat-
tern in normal urothelium, urothelial papilloma and PUNLMP,
whilst they were characterised with highly heterogeneous distri-
bution patterns in non-invasive LGPUC and HGPUC.

Providing the heterogeneity of the studied features in non-
invasive LGPUC and HGPUCs, we have further performed
the detailed analysis of the nuclear features and markers in this
groups. In addition, we have investigated the mentioned charac-
teristics in relapsed cases of non-invasive LGPUC and HGPUC.
Analysis results showed that, the mentioned groups were divid-
ed into two major groups, particularly phenotype I was charac-
terised with high heterogeneity based on nuclear features and
cytokeratin expression, higher mitotic count and higher Ki67
labelling index, whilst phenotype Il was characterised with rela-
tively low heterogeneity, lower mitotic count and lower Ki67
labelling index.

In non-invasive LGPUC phenotype I was detected in 13/29
(44.8%) cases and in non-invasive HGPUC the phenotype I was
detected in 11/19 (57.9%) cases. In relapsed cases, the pheno-
type I was detected in 4/6 (66.7%) cases in non-invasive LG-
PUC and 5/6 (83.3%) cases in non-invasive HGPUC. Based on
this results, we may speculate that phenotype I tumors are char-
acterised with the high risk of the development of subsequent
relapse, compared to phenotypic II tumors.
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One previous study also examined the morphometric charac-
teristics of different urothelial lesions and similar to our study,
they have also found that nuclear area is significantly increased
in cancerous compared to non-cancerous tissues [10]. However,
to the best of our knowledge we are first who also investigated
nuclear perimeter and nuclear circularity features by morphom-
etry in bladder lesions. We have found that in addition to nuclear
area, the other morphometric characteristics, such as nuclear pe-
rimeter and nuclear circularity can be used for the distinguishing
urothelial papilloma and PUNLMP, from the non-invasive LG-
PUC and HGPUC. In addition, providing the high heterogeneity
of nuclear features in non-invasive LGPUC and HGPUCs, they
can also be used to distinguish the groups, which are character-
ised with high risk of relapse.

Ko at al., also investigated the significance of Ki67 labelling
index in non-muscle invasive bladder cancers. According to the
results of the study of Ko et al., it has been shown that high level
of Ki67 labelling index is associated with the increased risk of
relapse [14]. In our study we have also found that phenotype [
tumors which are characterised with high level expression on
Ki67 are resembling to the relapsed cases, in which majority of
them are also characterised with the higher expression of Ki67.

Conclusions. Nuclear features, as well as the number of mito-
sis, Ki67 labelling index and intratumoral heterogeneity signifi-
cantly correlate with the presence of higher grade non-invasive
urothelial lesions. In addition, it is possible to distinguish two
major groups of non-invasive LGPUC and HGPUC, based on
nuclear and phenotypic heterogeneity and mitotic count and
Ki67 labelling index. I group which is characterised with higher
intratumoral heterogeneity, higher mitotic count and higher Ki67
labelling index, represents the high risk group of non-invasive
LGPUC and HGPUC recurrence.
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SUMMARY

MOLECULAR CHARACTERISTICS OF THE HETERO-
GENEITY OF NON-INVASIVE PAPILLARY UROTHE-
LIAL CARCINOMAS AND THE MARKERS OF THEIR
RECURRENCE

Kajaia D., Kochiashvili D., Muzashvili T.,
Gachechiladze M., Burkadze G.

Thilisi State Medical University, Georgia

Urothelial carcinoma represents the most common type of
bladder cancer (>90%) and is the most frequent malignancy of
the urinary tract. Most of the urothelial carcinomas are non-in-
vasive at the time of diagnosis, however they are characterised

© GMN

with the risk of recurrence after surgical treatment. The aim of
our study was to investigate the characteristics of tumor hetero-
geneity and markers of its progression in urothelial papillary
carcinomas. Study included following groups: normal urothe-
lial epithelium, urothelial papilloma, urothelial neoplasms with
low malignant potential (PUNLM), non-invasive low grade
papillary urothelial carcinomas (LGPUC) and non-invasive
high grade papillary urothelial carcinomas (HGPUC). In addi-
tion, study included relapsed cases of non-invasive LGPUC and
HGPUC. Nuclear features and mitotic counts was assessed us-
ing digital pathology software QuPath in standard H&E stained
specimens. In addition, the presence of mitosis was detected as
PHH3 labelled cells by immunohistochemistry. Proliferation
was measured as Ki67 labelling index by immunohistochem-
istry. Tumor heterogeneity was investigated by the differential
expression pattern of CK5, CK7 and CK20 by immunohisto-
chemistry. Study results showed, that Nuclear features, as well
as the number of mitosis, proliferation index and intratumoral
heterogeneity significantly correlate with the presence of higher
grade non-invasive urothelial lesions. In addition, it is possible
to distinguish two major groups of non-invasive LGPUC and
HGPUC, based on nuclear and phenotypic heterogeneity and
mitotic and proliferative activity, I group which is characterised
with higher intratumoral heterogeneity, higher mitotic count and
higher proliferative activity, represents the high risk group of
non-invasive LGPUC and HGPUC recurrence.

Keywords: Urothelial carcinoma, bladder cancer, normal
urothelial epithelium, urothelial papilloma, urothelial neoplasms
with low malignant potential (PUNLM), non-invasive low grade
papillary urothelial carcinomas (LGPUC), non-invasive high
grade papillary urothelial carcinomas (HGPUC).

PE3IOME

MOJIEKYJIAPHBIE XAPAKTEPUCTUKU 'ETEPOTI'EH-
HOCTHU U MAPKEPBI PELHUINBA HEWMHBA3UBHbIX
NAINMWIVIAAPHBIX KAPHHUHOM MOYEBOI'O ITY3bIPSI

Kamxkas [.P., Kounamsuan /K., My3amBuau T.3.,
l'ayeunnanze M.J., Bypkansze [LM.

Tounucckuil 20Cy0apCmeeHHblll MeOUYUHCKULL YHUBEPCUMEN,
I pysus

VYporenuanbHas kapuuHoma coctasisier >90% omyxosel
MOYEBOI0 ITy3bIps, TAKXKe SIBISSCH CaMOM PacHpoCTpaHEHHOU
IIaTOJIOTHEH MOYEBBIBOIAIIUX MyTeH. boablMHCTBO nanwuisp-
HBIX KapIIMHOM MOYEBOTO ITy3bIPsi B MOMEHT OOHApYKEHHS He-
WHBAa3MBHBI, OJJTHAKO XapaKTCPU3YIOTCA Ol'[pejleﬂéHHblM PUCKOM
pa3sBUTHUSA PELUINBA.

Lesbio uccnenoBanus SBUJIOCH ONPEEICHUE MapKEPOB OILy-
XOJICBOH IeTepOreHHOCTH U MPOrPECCUU B YPOTEINAIBHBIX T1a-
NWUIIPHBIX KapluHOMaXx.

HccnenoBanye cocTosyio M3 CICIYIOUIMX TPYIMI: HOPMallb-
HBIIl ypoTenuii, ypoTeiuajpHas MNanuioMa, YypOoTeluallb-
HbIC HEOIUIa3MU C HU3KUM IOTEHIMAIOM 3JI0KAYeCTBEHHOCTH
(PUNLM), HeuHBa3uBHas ypoTeluajibHas ManWUIApHas Kap-
nuHOMa HU3KoHM ctenenu 3nokadectBeHHoctH (LGPUC) u ne-
WHBa3WBHasd ypoTeEinaJibHas NaruuisipHas KapuuHoMa BBICOKOM
crenenu 3io0kadectBeHHOCTH (HGPUC). MccnenoBanue Taxke
Brirovano ciyyan peuuanBos LGPUC u HGPUC. Slnepubie
[IOKa3areJii U MUTOTUYCCKAss aKTUBHOCTbL HU3Y4YCHbI B IIpernapa-
Tax, OKpall€HHbIX CTAHAAPTHBIM I'EMAaTOKCUJIMHOM U D503WMHOM
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C UCIIOJIB30BAaHKMEM INporpamMMsl 1udpoBoit maroiorun QuPath.
Jl1s OlleHKH MHUTOTHYECKOH aKTMBHOCTHU HCIIOJIb30BAaHO aHTH-
tenio PHH3. Tlponudeparusuas axruBHOCTh oueHeHa Ki67
MHJICKCOM, UMMYHOTHCTOXMMHUYECKUM MeTonoM. OrmyxoieBast
rereporeHHocTh uzydena mapkepamu CKS, CK7 nu CK20 nmmy-
HOTMCTOXUMHYECKHM METOIOM.

PesynbraTsl uccienoBaHus MOKa3aiu, YTO SACPHBIC MOKa-
3aTeNu, TaKXKe KaK KOJIMYeCTBO MUTO30B, MPOJIU(EepaTHBHBIH
MHJCKC U OITyXO0JIeBasl FeTePOreHHOCTh J10CTOBEPHO aCCOLU-
UPYIOTCS C HaJIM4YUEM BBICOKOM cTerneHu nopaxeHus. Bos-
MOYKHO BBIJICJICHHE JIByX TPYIII C Pa3IHYHBIM ()EHOTHIIOM B
LGPUC u HGPUC, u3 xotopsIx nepBblii GpeHoTun xapakre-
pu3yeTcs BBICOKOH MHTPAOIyX0JIEBOI reTepOr€HHOCTHIO, BbI-
COKOM MHTOTHYECKO# U mponnpepaTHBHON aKTUBHOCTBIO M
IpPEJCTaBJIsIeT TPYINIY BBICOKOTO PHCKAa PAa3BUTHUS PELUAMBA
LGPUC u HGPUC.
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