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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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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Abstract.

Introduction: This article discusses the prevention of
intraoperative complications in the surgical treatment of diffuse
toxic goiter. The above complications push surgeons to find a
more optimal method of surgical treatment.

Aim: Development of new methods to reduce the risk of
intraoperative complications in the surgical treatment of patients
with diffuse toxic goiter.

Materials and methods of research: From 2017 to September
2020, 85 patients with diffuse toxic goiter were operated in the
surgical department of the University Hospital NCJSC «Semey
Medical University». The age of the patients ranged from 21 to
68 years. The average age of the patients was 3642.

All patients were divided into 2 groups: I — the main
group, which included 39 patients operated using the "method
for the prevention of postoperative laryngeal paresis after
thyroidectomy" and "instrument for the removal of the recurrent
laryngeal nerve", as well as using the technique of thyroid
embolization and II— control, in which 46 patients underwent
traditional surgical intervention without the use of these
techniques.

Results: According to the safety drainage, hemorrhagic
discharge was noted in all patients after surgery on the same
day. In the main group - in the amount of 16.4 = 7.4 ml, in
the control group - 36.1 = 8.4 ml (p> 0.05). On the 1st day
in the main group of patients, the amount of discharge was
scarce or zero, drainage was removed. In the control group,
this manipulation was most often performed only for 2 days.
All patients were examined by an ENT (ears, nose and throat)
doctor on the 3rd day to assess the condition of the vocal
cords. 2 patients (4.3%) with unilateral transient paresis of the
vocal cords were identified in the control group, while no such
problems were found in the main group. A complication in 2
patients in the control group was transient unilateral laryngeal
paresis. It was completely medically stopped during the next 4-6
months. Hypoparathyroidism in the main group was registered
in 1 (2.5%) cases, while in the control group 4 (8.6%) cases
of hypoparathyroidism were observed. Postoperative bleeding
was noted in 2 (4.3%) cases in the control group, while in the
main group this complication was not noted. The duration of
inpatient treatment after thyroid surgery using new techniques
ranged from 3 to 8 days, averaging 4.2 = 0.6 days. In the control
group, the same indicator ranged from 5 to 10 days (On average
- 6.1 £ 0.8 days).
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There were no fatal outcomes among the patients of both the
main and control groups.

Conclusions: The complex use ofamethod for the prevention of
postoperative laryngeal paresis after thyroidectomy, and the use
of a tool for the removal of the recurrent laryngeal nerve during
surgery, and preoperative X-ray endovascular embolization of
the thyroid arteries in patients with DTG (diffuse toxic goiter)
can reduce the risk of intraoperative complications and improve
immediate and long-term results of surgical treatment.

The use of a new method for the prevention of postoperative
laryngeal paresis after thyroidectomy and "a tool for the removal
of the recurrent laryngeal nerve" as well as endovascular
embolization of the thyroid arteries in the surgical treatment of
patients with DTG can reduce the duration of surgery by 26%,
the volume of intraoperative blood loss - by 52.5%, and also
avoid complications such as recurrent nerve injury and bleeding
in early postoperative period.

Key words. Diffuse toxic goiter, thyroidectomy, thyroid
resection, embolization of the thyroid artery.

Introduction.

Diffuse toxic goiter (DTQG) — this is a systemic autoimmune
disease characterized by a diffuse increase in the thyroid gland
with hyperthyroidism and develops due to the production of
antibodies to thyroid-stimulating hormone (TSH) receptors.
The disease is multifactorial and ranks second after diabetes
mellitus in the structure of endocrine pathology [1-4].

Treatment of patients with diffuse toxic goiter remains an
unsolved task of modern medicine [2-9]. This is due to the
fact that there is no single generally accepted approach to
the treatment of this category of patients [10-15]. It is known
that through conservative therapy it is not always possible to
achieve a stable clinical effect, and the recurrence of the disease,
according to various data, can reach 80% [16-21].

The ideal treatment for DTG should provide a sufficiently
rapid elimination of the clinical symptoms of thyrotoxicosis, a
return to the thyroid state, accompanied by a minimal risk of
complications for the patient. In the USA, the most common
method of treating patients with DTG is thyroid ablation with
radioactive iodine (69% of respondents from the American
Thyroid Association). In Russia, as in Japan and China, surgical
intervention remains one of the main methods of treatment of
DTG, and drug therapy serves only as a preparatory stage for
surgical treatment [2,8,16,22-30].
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In the treatment of thyroid surgery in particular, X-ray
endovascular embolization of the thyroid arteries has been
widely used. This technique was applied for the first time in
Kazakhstan in the city of Almaty at the A.N. Syzganov Research
Institute and in the city of Astana. With this technique the
frequency of intraoperative complications decreases due to the
elimination of arterial blood flow to the thyroid gland, followed
by a decrease in its volume, which leads to a decrease in the
traumatic nature of the operation and intraoperative blood loss.
This technique is especially relevant for large volumes of the
gland, as well as for the posterior location of the goiter, in which
there is a high probability of traumatization of the lower thyroid
artery. When using the above method, a decrease in the number
of toxic crises has been proven. This approach is also used as
an independent method of treatment, because it allows you to
reduce the production of thyroid hormones without surgery.

Despite the accumulated experience of thyroid surgery,
prevention of intraoperative complications is still not a fully
solved problem. Intraoperative complications in the surgical
treatment of DTG range from 3 to 35% [11,16,29]. In this regard,
there is a clear need for the development and implementation of
unified, most optimal preventive measures aimed at reducing
intraoperative complications in the surgical treatment of DTG.
In modern literature, insufficient attention is paid to these issues,
which was the reason for this study.

In the work, new techniques were used to reduce or completely
eliminate the occurrence of a number of intraoperative
complications (intra and postoperative bleeding, damage to
recurrent nerves), namely: X-ray endovascular occlusion of
the thyroid arteries, and a method of preventing postoperative
laryngeal paresis after thyroidectomy, as well as using a tool to
divert the recurrent laryngeal nerve during surgery.

Aim: Development of new methods to reduce the risk of
intraoperative complications in the surgical treatment of patients
with diffuse toxic goiter.

Research design: A single center randomized clinical trial.

Materials and Methods.

From 2017 to September 2020, 85 patients with diffuse toxic
goiter were operated on in the surgical department of the
University Hospital NCJSC «Semey Medical University». The
age of the patients ranged from 21 to 68 years. The average age
of the patients was 36+2.

All patients were divided into 2 groups: I — the main
group, which included 39 patients operated using the "method
for the prevention of postoperative laryngeal paresis after
thyroidectomy" and "instrument for the removal of the recurrent
laryngeal nerve", as well as using the technique of thyroid
embolization and II— control, in which 46 patients underwent
traditional surgical intervention without the use of these
techniques.

Inclusion criteria:

- Age over 18 years.

- Primary surgical treatment, including X-ray endovascular
embolization of the thyroid arteries.

- Availability of informed consent of the patient for surgical
intervention in the form provided for by the study protocol and
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the randomization structure and anonymous use of the data
obtained in scientific work.

Exclusion criteria:

- Implementation of surgical intervention in other health
facilities.

- Refusal to participate in the study at any stage until the
analysis is completed.

In our clinic, 2 types of operations were used for DTG:
thyroidectomy and, according to the classical technique,
subtotal subfascial resection of the thyroid gland according
to O.N. Nikolaev. In the main group 14 patients (35.8%)
had thyroidectomies and 25 patients (64.2%) had subtotal
subfascial thyroid resection. In the control group — 16 patients
(34.7%) and 30 patients (65.3%). Patients were admitted
after a comprehensive examination and treatment by an
endocrinologist.

During performing operations on the thyroid gland in the
main group, all 39 patients used a "method for the prevention
of postoperative laryngeal paresis after thyroidectomy" to
minimize the risk of postoperative laryngeal paresis. After
thyroidectomy while maintaining the anatomical integrity of the
recurrent laryngeal nerves, as well as a significant reduction in
the frequency of postoperative hypocalcemia using interferon
in combination with tachocomb (to implement hemostasis in
the wound). The use of interferon can improve the results of
treatment of patients with thyroid diseases (Figures 1 and 2).

In order to prevent damage to the recurrent laryngeal nerve,
an intraoperatively used "Instrument for the removal of the
recurrent laryngeal nerve". It was also tested in all patients with
DTG in the main group. The tool allows you to create conditions
for better and safer work of the surgeon during thyroid surgery,
by removing, fixing the recurrent laryngeal nerve and creating a
good overview of the surgical field and during various surgical
interventions to prevent their injury (Figures 3-5).

The technique of endovascular embolization of the thyroid
arteries was used by us as a preoperative preparation 3-4 days
before the operation. These terms are based on practical material:
a significant decrease in the volume of the thyroid gland (by
a maximum of 15-20% from the initial one) and a decrease
in vascularization (according to ultrasound of the thyroid
gland with Doppler mapping in dynamics after embolization)
were noted precisely at these terms. In the future there was
no significant change in these indicators. The purpose of the
technique: to achieve reduction of blood flow in the thyroid
tissue, reduction of intraoperative blood loss, potentiation of
preoperative thyrostatic therapy.

The technique of endovascular embolization of the thyroid
arteries was used by us in 12 patients of the main group (Figure
6). In these patients, the volume of the thyroid gland exceeded
100 mP®, averaging 125.6+8.3 ml®. In addition, 7 patients had a
partially retrosternal thyroid gland.

Among 39 patients of the main group there were 11 (28.2%)
men and 28 (71.8%) women aged 26 to 65 years. The average
age of patients was 32.1+8 years, of which 90% were of working
age (up to 60 years). This fact emphasizes the special social
significance of the problem under consideration.



Figure 1. 2 plates of 2.0 x 2.0 cm tachocomb of the right and left thyroid lobes were installed under the parietal leaf of the 4th fascia of the neck
in the area of branching of the recurrent laryngeal nerve.

Figure 2. After installing the tachocomb, we then pour interferon 4 ml with a syringe. In this case, the Tachocomb absorbs the drug itself and
performs the function of a hemostatic and protective framework, and interferon has pronounced antiviral, antiproliferative and immunomodulatory
properties.

Figure 3. General view of the tool.

Figure 4. Sketch of the nerve removal with the help of the proposed tool.
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Figure 5. Intraoperatively, during the revision, the recurrent laryngeal
nerve was found and isolated, after which the working part of the
proposed instrument was seized and pulled aside.

Figure 6. Condition before (left) and after (middle) embolization of
the right upper thyroid artery (side view) and angio-CT 16W with 3D
reconstruction 24 hours after SETA (right).

The clinical manifestation of DTG in the main group for
1-3 years was in 14 (35.9%) patients, from 3 to 5 years - in
18 patients (46.2%), over 5 years - in 7 (17.9%). 22 (56.4%)
patients underwent previous repeated inpatient or outpatient
conservative treatment.

The clinical picture of the disease in patients of the main group
was characterized by vivid symptoms of the disease, which has
certain features inherent in the pathology of DTG.

Patients complained of increased mental excitability,
irritability, restlessness, fussiness, inability to concentrate in
35 patients (89.7%), a feeling of pressure in the neck area in
23 (58.9%); difficulty swallowing in 15 (38.4%); a feeling of
constant heartbeat, interruptions in the heart area in 17 (43.5%);
constant diffuse sweating 25 (64.1%). During the examination,
diffuse uniform increase of the thyroid gland of various degrees
was noted. Ocular symptoms were detected in 30 patients
(76.9%).

The distribution of patients in the control group by gender was
as follows: out of 46 patients, there were 12 (26%) men and 34
(74%) women aged 26 to 70 years. The ratio of men and women
is comparable with the main group (p=0.05). As for the average
age of patients, it was 33.4+2.4 years in the control group, while
86% of patients were of working age (up to 60 years).
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The manifestation of clinical manifestations of the disease
occurred for a period of 3-5 years in most patients of the control
group and amounted to 47.8% of all patients (22 people), for
a period of 1 to 3 years, symptoms of DTG were observed in
20 patients (43.4%), and for a period of more than 5 years -
in 4 patients (8.8%). 26 patients of the control group (56.5%)
repeatedly underwent courses of conservative therapy on an
outpatient basis or in a hospital setting.

The complaints of patients in the control group were similar to
those in the main group.

The program of examination of patients included: general
blood analysis and general urine analysis; biochemical blood
analysis; immunological examination of blood: the content
of B- and T-lymphocytes, subpopulations of T-lymphocytes,
immunoglobulins,  thyroid-stimulating  immunoglobulins,
circulating immune complexes; examination of the functional
state of the thyroid gland: determination of the content of
T4, TK, thyroxine-binding thyroglobulin in the blood (if it
is impossible to determine the level of thyroid hormones in
the blood — capture by the thyroid gland; ultrasound of the
thyroid gland; ECG; consultations of specialists: cardiologist,
endocrinologist, oculist (fundus examination), neurologist;
chest X-ray. In some cases, CT scans of the chest organs were
performed, which allowed us to assess not only the degree of
the supraorbital location of the thyroid gland tissue, but also
its relationship with the surrounding tissues, the degree of their
compression.

In both groups of patients, the following characteristic changes
were observed during laboratory and instrumental examination:

1. General blood test: moderate normochromic anemia, slight
reticulocytosis, tendency to leukopenia, relative lymphocytosis.

2. General urinalysis: without pathology.

3. Biochemical blood analysis: reduction of cholesterol,
lipoproteins, total protein, albumin, with significant liver
damage - an increase in the content of bilirubin and alanine
aminotransferase; an increase in the level of gamma globulins,
glucose.

4.Immunological examination of blood: decrease in the number
and functional activity of common T-lymphocytes and suppressor
T-lymphocytes, increase in the content of immunoglobulins,
detection of thyroid-stimulating immunoglobulins, antibodies
to thyroglobulin, microsomal antigen.

5. Ultrasound of the thyroid gland: diffuse enlargement,
uneven change in echogenicity.

6. Determination of the degree of absorption of the thyroid:
the absorption rate was sharply increased after 2-4 and 24 hours.

7. Radioisotope scanning of the thyroid gland made it possible
to identify functionally active tissue in the thyroid gland,
determine the shape and size of the gland, the presence of nodes
in it. Radioisotope scanning of the thyroid gland was performed
with *™mTspertechnetat. The DTG was characterized by an
enlarged image of the thyroid with increased isotope capture.

8. Determination of the content of T3 and T4 in the blood (by
radioimmune method): an increase in the level of T3 and T4
was noted, the most significant was the determination of free
fractions of hormones.

9. Determination of the content of protein-bound iodine in
the blood (indirectly reflects the function of the thyroid gland):
indicators are increased.



In the main group of patients there were 71.7% of patients with
moderate thyrotoxicosis and 28.3% with severe thyrotoxicosis,
and in the control group - 73.9% and 26.1%, respectively
[31,32] (Table 2).

The average thyroid volume in the main group was 95.1£3.3
ml3, in the control group - 86.1£3.9 ml.

The average level in the main group was T3 - 149+6.5 nmol/L,
T4 - 3.540.2 nmol/L, TSH - 0.594+0.06 mmol/L, respectively,
and in the control group T3 - 148.1£1.2 nmol/L, T4 - 3.41+0.3
nmol/L and TSH - 0.6440.04 mmol/l, respectively (Table 3).

The posterior location of the thyroid gland in the main group
was noted in 10 patients, and in the control group — in 6patients.

Statistical processing of the obtained data was performed using
biometric analysis methods (Kharisova .M., Sharafutdinova
N.H., 1999; Rebrova O.Yu., 2002).

The average value of M, the mean square deviation, and the
average error of the average value of t were calculated. The
reliability of the difference was assessed using the method of a
two-sample t-test with different variances. The differences were
considered significant at p<0.05. Nonparametric Mann-Whitney
(U) and Wilcoxon criteria were used to compare the groups.

Correlation coefficient - r was used to determine the relationship
between the two features. Correlation dependence was evaluated
using paired and multiple correlation and regression.

Results.

Evaluation of the results of surgical treatment of patients in the
intraoperative period was carried out according to the following
criteria:

- Average duration of surgical intervention.

- Resistance of hemostasis during the operation (volume of
blood loss).

- Convenience of technical execution of the operation.

- The amount of consumables.

- Intraoperative complications.

Table 1. Distribution of patients by age and sex.

Main group (n=39) Control group (n=46)
Age,

male female male female
years o o o o

n %0 n %0 n %0 n )
21-30 2 18,3 3 9,8 2 16,6 5 14,28
31-40 4 36,3 13 36,3 4 333 |15 44,1
41-50 3 272 |8 27,0 3 25 7 20,5
51-30 2 18,2 3 13 2 16,6 5 14,7
61-70 0 0 1 9,8 1 85 12 5,8
Total 11 100 28 100 12 100 34 100

Table 2. Distribution of patients by severity of thyrotoxicosis.

Table 4. Results of treatment of patients with DTG in study groups.

. Main group Control
Indicator (n=39) group P
(n=46)

Average durz}tlon of the 454358 63.7-6.1 <0,05
operation (min.)
Average volume of
intraoperative blood loss 105,2-315,3 203,4-314,7 <0,05
(ml)
Average search tlme for the 3.130.7 9.2-30.8 <0.05
recurrent nerve (min.)
Complications
--injury of the recurrent o ) 0,05
nerve
--postoperative bleeding — 1 >0,05
- hypoparathyroidism 1 3 >0,05
--relapse of the disease — 2 >0,05
Average amount of discharge

; 17,5-17,5 35,9-38,3  <0,05
by drainage (ml)
Average severity of pain
syndrome on the 1st day 3,1-30,8 3,5-30,5 >0,05
after surgery (points)
Average duration of
postoperative hyperthermia |1,07-30,8 2,17-30,8 >0,05
(day)
Average duration of Inpatient 42-30.6 6.1-0.8 0,05
treatment (day)

Average duration of the operation (min)

70

B Average duration of the operation
(min)

Figure 7. Average duration of the operation (min).

250

200

The severity of Main group Control group
thyrotoxicosis (n=39) (n=46)
Average 28 (71.7%) 34 (73,9%)
Heavy 11 (28.3%) 12 (26,1%)

Table 3. The average level of hormones in the blood.

Hormones Main group (n=39) Control group (n=46)
T3 (nmol/l) 149+6,5 148,1+1,2

T4(nmol/1) 3,5+0,2 3,41+0,3
TSH(mmol/1) 0,59+0,06 0,64+0,04
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Figure 8. Average volume of intraoperative blood loss (ml).




Intraoperative use of the "instrument for the removal of the
recurrent laryngeal nerve" reduced the time of its search (Figure
7). Thus, in the control group, the search time averaged 9.2 + 0.8
minutes, while in the main group - 3.1+ 0.7 minutes (p<0.05).

The total duration of the operation in patients of the control
group ranged from 49 to 75 minutes and averaged 63.7+6.1
minutes. Whereas in the main group, due to the use of a "tool
for diverting the recurrent laryngeal nerve" and preliminary
embolization of the thyroid arteries, the average duration of
surgery was less and amounted to 45.4+5.8 minutes (from 37 to
53 minutes, p<0.05).

As for hemostasis during the operation, absolute reliability in
the main group was achieved in all 39 patients. In the patients
of the main group during the operation, we did not observe
massive bleeding (>200 ml). As a result, the volume of blood
loss during surgical intervention with DTG in the main group
was significantly less than in the control group, namely: 105.2
+15.3 ml, versus 203.4+14.7 ml, respectively (p<0.05) (Figure
8).

It should be noted the significant technical convenience of
performing surgical intervention in the main group when using
these techniques, in contrast to the control group. One operation
in the main group took only a few ligatures for ligation of the
main trunks of the thyroid arteries, whereas in the control group
the amount of consumable material was significantly greater
(p<0.05).

In the control group, 2 cases of intraoperative bleeding in the
area of surgery were recorded, while in the main group there
were no such complications.

In the early postoperative period, we evaluated:

- Severity of pain syndrome.

- Duration, quantity and nature of the discharge through the
safety drainage.

- Temperature reaction of the body.

- The condition of the vocal cords.

The severity of the pain syndrome on the 1st day after surgery
in the main group, on average, was 3.1 £+ 0.8 points; with a
gradual decrease in the future, and in the control group - 3.5 +
0.5 points (p> 0.05).

According to the safety drainage, hemorrhagic discharge was
noted in all patients after surgery on the same day. In the main
group - in the amount of 16.4 = 7.4 ml, in the control group -
36.1 = 8.4 ml (p> 0.05). On the st day in the main group of
patients, the amount of discharge was scarce or zero, drainage
was removed, whereas in the control group, this manipulation
was most often performed only for 2 days.

All patients were necessarily examined by an ENT doctor on
the 3rd day to assess the condition of the vocal cords. At the
same time, 2 patients (4.3%) with unilateral transient paresis of
the vocal cords were identified in the control group, while no
such problems were found in the main group. The complication
in 2 patients of the control group - transient unilateral laryngeal
paresis - was completely stopped from a medical point of view
during the next 4-6 months.

Hypoparathyroidism in the main group was registered in
1 (2.5%) cases, while in the control group 4 (8.6%) cases of
hypoparathyroidism were observed.
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Postoperative bleeding was noted in 2 (4.3%) cases in the
control group, while in the main group this complication was
not noted.

The duration of inpatient treatment after thyroid surgery using
new techniques ranged from 3 to 8 days, averaging 4.2 = 0.6
days. In the control group, the same indicator ranged from 5 to
10 days. (on average - 6.1 + 0.8 days).

There were no fatal outcomes among the patients of both the
main and control groups.

With dynamic observation of patients at the outpatient stage
for 1-3 years, there was no recurrence of the disease in the
main group of patients, whereas in the control group there were
2 cases of recurrence of the disease. The cosmetology of the
postoperative scar was identical in the compared groups of
patients.

Thus, the comprehensive use of the prevention of postoperative
laryngeal paresis after thyroidectomy, the use of a tool for the
removal of the recurrent laryngeal nerve during surgery and
preoperative X-ray endovascular embolization of the thyroid
arteries in patients with DTG, reduces the risk of intraoperative
complications and improves immediate and long-term results of
surgical treatment.

Discussion.

Diffuse toxic goiter (DTG) is a disease accompanied by
hyperproduction of thyroid hormones and changes in the
functional state of various organs and systems in this regard
[33,34]. In terms of prevalence among thyroid diseases, it
ranks second after endemic goiter [35]. To date, there is no
consensus on a single tactic for treating thyroid diseases. There
are supporters of both radical and organ-preserving surgeries.
In this regard, the problem of choosing the scope of surgical
intervention for diffuse toxic goiter arises [36].

The increase in morbidity is accompanied by an increase
in surgical activity and, as a consequence, an increase in the
number of unsatisfactory treatment results and the emergence
of postoperative complications [36,37].

Due to significant progress in endovascular technologies,
relatively recently this technology has also found its application
in the treatment of DTG by embolization of the thyroid arteries
(TG) [38].

It is known that postoperative laryngeal paresis and
hypocalcemia remain the most pressing problems of modern
surgical thyroidology. Many authors consider the minimum
number of relapses and postoperative complications to be the
criteria for the effectiveness of surgical treatment. Despite
certain successes in the development of endocrine surgery,
many aspects of the problem of postoperative complications
have not been finally resolved.

A method is known that includes partial or complete removal
of the thyroid gland with isolation and intraoperative visual
control of the recurrent nerve, wherein after removal of the
thyroid gland, the isolated recurrent nerve is covered with a
grooved plate made of porous titanium nickelide. The plate is
fixed on top with local tissues. The use of this invention allows
for the prevention of damage to the recurrent nerve that occurs
as a result of compression by postoperative scar tissue after
thyroid surgery [39].



This method has the following disadvantages: 1. The plate
is not elastic, so after some time, damage to the gland tissue
is possible. 2. Titanium is a metal, so rejection may begin. 3.
The plate may not correspond to the anatomical features of
each person's neck and the gland bed after thyroidectomy. 4. If
a different size (large or small) is required during surgery, it is
difficult to create a size that would immediately correspond to
the titanium bed.

There is a method of administering drugs subcutaneously and
intramuscularly as a general treatment. The standard treatment
regimen in the postoperative period includes the administration
of corticosteroids (prednisolone 0.01 mg per 1 kg of body
weight intravenously, 2-3 times a day), anticholinesterase
drugs (proserin, 0.05% - 1 ml subcutaneously, 2 times a day),
vitamins B and E 1 ml intramuscularly once a day, expectorants,
electrical stimulation, reflexology.

There is a method of using the drug locally, for this purpose
at the end of the surgical intervention under the parietal leaf
of the 4th fascia of the neck in the area of the branching of the
recurrent laryngeal nerve a catheter is installed. Then through
this catheter the following drugs are sequentially administered:
1 ml of a 0.05% solution of proserin, 1 ml (4 mg) of a solution
of dexamethasone and 2 ml of a 1% solution of dibazol. The
administration is continued in the postoperative period once
a day for 3-5 days. At the end of the course of administration
the catheter is removed. The method allows to increase the
effectiveness of the treatment of temporary paresis of the
recurrent laryngeal nerve by creating in the required area the
maximum concentration of drugs that affect various links in the
pathogenesis of this pathology [40].

These methods have the following disadvantages: 1. During
the installation of the catheter in the area of the branching of the
recurrent laryngeal nerve, due to rigidity and non-plasticity, it
is possible to damage it. 2. After performing a thyroidectomy, a
catheter is installed in the resulting bed, which can subsequently
change its position, it is possible for it to fall out, which will
lead to a violation of the delivery of the drug to the desired area
and also cause an inflammatory process. 3. In the postoperative
period, the administration is continued 1 time per day for 3-5
days, introducing through the catheter, constantly moving it,
which is painful for the patient, and removing the catheter on the
3rd-5th day increases the risk of bleeding. 4. With subcutaneous,
intramuscular and intravenous administration of drugs, a general
effect on the body is noted, with possible side effects.

There are various medications known that are used rectally for
the treatment of postoperative laryngeal paresis.

Clinical studies by the authors of the proposed method have
established that the introduction of Viferon in a therapeutic
dose (1,000,000 IU in the form of rectal suppositories at 12-
hour intervals) one day before thyroidectomy, as well as for 4
days after the operation, made it possible to avoid postoperative
laryngeal paresis in these patients. In addition, the authors also
established that the introduction of Viferon made it possible to
reliably reduce the incidence of postoperative hypocalcemia
from 38% to 32%.

The authors’ clinical observations suggest that when using the
drug “Viferon” and maintaining the anatomical integrity of the
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recurrent laryngeal nerves, the risk of developing postoperative
laryngeal paresis is minimized [41].

But this method has a number of significant disadvantages:
1. Rectal administration of the drug prolongs the delivery time
to the required area. 2. Possibility of rectal irritation (in some
cases). 3. The apparent unaesthetic nature of the application
disgusts some patients. 4. Difficulties in selecting bases
(melting point requirements, absence of irritating effect, release
of medicinal substance). 5. Storage is only permissible at certain
temperatures. In hot climates, storage at room temperature is
impossible.

In our study, we used the "method of preventing postoperative
laryngeal paresis after thyroidectomy" in thyroid surgery
in the main group in all 39 patients to minimize the risk of
postoperative laryngeal paresis after thyroidectomy while
maintaining the anatomical integrity of the recurrent laryngeal
nerves, as well as a reliable decrease in the incidence of
postoperative hypocalcemia using interferon in combination
with tachocomb (to achieve hemostasis in the wound). The use
of "interferon" improves the treatment results for patients with
thyroid diseases.

The instrument for thyroid gland operations allows to reduce
traumatization of soft tissues of the neck and recurrent laryngeal
nerve due to the presence of a hook with a spherical tip, carefully
separating and not damaging it. The base provides convenience
in using the device, especially with diffuse-nodular goiter
of large sizes. The ruler on the handle is used to measure the
size of the thyroid gland, residual tissue, which also provides
convenience.

Currently, practical surgeons use improvised instruments
capable of isolating the recurrent laryngeal nerve, so the
complication in the form of damage to the recurrent laryngeal
nerve is high, for example, a tool used in traumatology is
known tendon strippers ("B. Braun Aesculap", catalog numbers
- FO930R, FO935R, FO937R, FO939R): Used to isolate the
sural nerve. As a prototype, taking into account the specifics of
pediatric surgery, the tendon stripper FO935R was chosen due
to the fact that this product is the smallest in size. The tendon
stripper FO935R has a head with a longitudinal through hole
of a cylindrical shape (for placing the sural nerve), located
between the area of the connection of the head with the rod and
the opposite surface; a rod 300 mm long and a handle. The head
is bullet-shaped with a narrowing in the area of the front edge of
the tool and a perpendicular relationship between the side and
back edges. The connection of the rod and handle is carried out
by welding at the end.

The disadvantages of this product are: 1. It cannot be used in a
small area due to the wide rod and wide head. 2. High risk of the
product jamming and the impossibility of removing it. 3. Risk
of breaking the tool under alternating load between the rod and
the handle due to welding in the area where the rod and the end
of the handle meet.

A device for isolating and cutting a nerve is known, comprising
a head with a knife, connected by means of a rod to a handle,
wherein the head is made in the form of a sleeve with a cutting
edge at the end, and the axis of the rod is located parallel to the
axis of the sleeve.



But this method has a number of significant disadvantages: 1.
This device does not allow to isolate a nerve located in a tortuous
area, on a small area, because it has a straight rod attached to the
handle, while the rib has a curved shape - not maneuverable.
2. This device does not allow to dissect soft tissues, which is
necessary for extracting the nerve.

In our study, we used a tool we developed that has a simpler
design, is easy to use, and creates comfortable conditions for the
surgeon to work.

The technical result is the creation of a good overview and
access to the organs, arteries and veins and fascia of the thyroid
gland, the abduction of the recurrent laryngeal nerve with
fixation and an increase in the quality of operations to prevent
damage to the recurrent laryngeal nerve during operations
on the thyroid gland, which is a decrease in the frequency of
damage to the laryngeal nerves and the subsequent development
of dysphagia and dysphonia.

Thus, the comprehensive use of the proposed methods reflected
in our study allows us to reduce the risk of intraoperative
complications and improve the immediate and long-term results
of surgical treatment.

Conclusion.

A method for the prevention of postoperative laryngeal paresis
after thyroidectomy minimizing the risk of postoperative
laryngeal paresis after thyroidectomy while maintaining the
anatomical integrity of the recurrent laryngeal nerves, as well
as a significant reduction in the frequency of postoperative
hypocalcemia with the use of interferon in combination with
tachocomb. The use of Interferon can improve the results of
treatment of patients with thyroid diseases.

The "instrument for the withdrawal of the recurrent laryngeal
nerve" was also tested in all patients with DTG in the main
group. Tool- allows you to create conditions for better and safer
work of the surgeon during thyroid surgery, by removing, fixing
the recurrent laryngeal nerve and creating a good overview of
the surgical field and during various surgical interventions to
prevent injury.

The technique of endovascular embolization of the thyroid
arteries in patients with DTG in the preoperative period helps
to reduce the volume of the thyroid gland by 15-20% compared
to the initial one, allows to significantly reduce intraoperative
blood loss, which facilitates the technical side of the operation.

The use of a new method for the prevention of postoperative
laryngeal paresis after thyroidectomy and "a tool for the removal
of the recurrent laryngeal nerve" as well as endovascular
embolization of the thyroid arteries in the surgical treatment of
patients with DTG can reduce the duration of surgery by 26%,
the volume of intraoperative blood loss - by 52.5%, and also
avoid complications such as recurrent nerve injury and bleeding
in early postoperative period.
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