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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 NСJSC «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.

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). 

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

Conclusions: The complex use of a method 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 (DTG) – 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 NСJSC «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 

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 ml3, averaging 125.6±8.3 ml3. 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.
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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.



21

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).

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 99mmTspertechnetat. 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. 

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).
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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 - 3.5±0.2 nmol/L, TSH - 0.59±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 - 0.64±0.04 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 I.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.

Age, 
years

Main group (n=39) Control group (n=46)
male female male female
n % n % n % n %

21-30 2 18,3 3 9,8 2 16,6 5 14,28
31-40 4 36,3 13 36,3 4 33,3 15 44,1
41-50 3 27,2 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 8,5 2 5,8
Total 11 100 28 100 12 100 34 100

Table 1. Distribution of patients by age and sex.

The severity of 
thyrotoxicosis

Main group 
(n=39)

Control group 
(n=46)

Average 28 (71.7%) 34 (73,9%)
Heavy 11 (28.3%) 12 (26,1%)

Table 2. Distribution of patients by severity of thyrotoxicosis.

Hormones Main group (n=39) Control group (n=46)
ТЗ (nmol/l) 149±6,5 148,1±1,2  
T4(nmol/l) 3,5±0,2 3,41±0,3
TSH(mmol/l) 0,59±0,06 0,64±0,04

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

Indicator Main group 
(n=39)

Control 
group 
(n=46)

Р

Average duration of the 
operation (min.) 45,4-35,8 63,7-6,1 <0,05

Average volume of 
intraoperative blood loss 
(ml)

105,2-315,3 203,4-314,7 <0,05

Average search time for the 
recurrent nerve (min.) 3,130,7 9,2-30,8 <0,05

Complications
--injury of the recurrent 
nerve — 2 >0,05

--postoperative bleeding — 1 >0,05
- hypoparathyroidism 1 3 >0,05
--relapse of the disease — 2 >0,05
Average amount of discharge 
by drainage (ml) 17,5-17,5 35,9-38,3 <0,05

Average severity of pain 
syndrome on the 1st day 
after surgery (points)

3,1-30,8 3,5-30,5 >0,05

Average duration of 
postoperative hyperthermia 
(day)

1,07-30,8 2,17-30,8 >0,05

Average duration of Inpatient 
treatment (day) 4,2-30,6 6,1-0,8 >0,05

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

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

Figure 8. Average volume of intraoperative blood loss (ml).
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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 1st 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.

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].
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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 

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.



25

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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