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Abstract

This article discusses the problems of surgical tactics in diffuse - toxic goiter and its complications, both in the early
postoperative period and in the long term. The above complications require surgeons to search for the most optimal method
of surgical treatment.

Aim: Evaluation of immediate, long-term results and hormonal status with various methods of surgical treatment of
diffuse-toxic goiter.

Materials and research methods. The article presents the experience of treating 149 patients. The analysis of
immediate and long-term results of surgical interventions in relation to thyroid status is given. In 90 patients, subtotal
resection of the thyroid gland was performed, in 31 - thyroidectomy, in 28 cases - embolization of the thyroid artery. Thyroid
status was analyzed 1, 6, 12, 24 months after surgery. The patients were divided into subgroups depending on the initial
volume of the thyroid gland (less than 45 cm? and more than 45 cm3). Statistical analysis of numerical series was carried out
using the Mann-Whitney method, relative values - using Fisher's two-sided exact test.

Research results. A moderate number of postoperative complications was revealed, with a predominance of extirpation
of the gland in the group and no extirpation in patients undergoing arterial embolization.

On the contrary, a higher incidence of recurrence of the hyperthyroid state was characteristic for the latter group, where it
was 28.6% over a follow-up period of 24 months. With subtotal resection, the corresponding indicator was 14.4%; after
extirpation, no cases of relapse were observed. Extirpation led to the development of total hypothyroidism in all patients, in
other groups this condition was observed in about half of the cases.

An excess of the initial gland volume of 45 cm? was characterized by a sharp increase in the incidence of postoperative
hypothyroidism.

Conclusions: The use of different approaches to the surgical treatment of diffuse-toxic goiter gives differences in the
frequency of perioperative complications (excess during extirpation of the thyroid gland) and late complications. Among the
late complications, hypothyroidism dominates, which is subject to compensation with the help of substitution therapy.

The frequency of recurrence of thyrotoxicosis has a double dependence on the approach to treatment and the initial
volume of the thyroid gland. In order to prevent relapse for surgical treatment of DTG with a gland volume of more than 45
cm3, the most rational is extirpation.
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PE3YNIBbTATHBI NTPUMEHEHUA PA3JNTUUYHBIX
XUPYPITMYMECKMUX METOAOOB JIEMEHMA BOJIbHbBIX
C ANMODPY3IHO-TOKCUYECKUM 30B0M
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B nmaHHoOW cTaTbe paccmaTpuBaeTcs nNpobnembl XMPYpru4eckon TakTuku mpu AuddysHo - ToKcudeckom 3o6e u ee
OCMOXHEHUSX, KaK B paHHEM MnocreonepaLyoHHOM nepuoae, Tak 1 B OTAANeHHoOM nepuoge. BollueykasaHHbIe OCNOXHEHUS
TpebYIOT OT XMPYProB noucka Haubonee ONTUMANBLHOTO METOAA XMPYPrUYECKOTO NEYEHUS.

Llenb pa6otbl: OueHka HEMOCPEACTBEHHbIX, OTAANEHHBIX PE3yNbTaTOB W FOPMOHANBHOMO CTaTyca Mpu pasfuyHbIX
MeToAax XMpYpraueckoro nevermns anddysHo-Tokeuueckoro 3o6a.

Matepuansl U meToabl uccnefoBaHua: B crtatbe npefcrasneH onbiT nevenus 149 nauwedtos. [laH aHanu3
HernocpeACTBEHHbIX W OTAANEHHbIX Pe3yrbTaToB XMUPYPruyeckx BMELLATENbCTB B OTHOLIEHWUW TupeouaHoro ctatyca. Y 90
OonbHbIX NpoBeaeHa CyOToTanbHas Pe3eKLmst LWMTOBUAHON xenesbl, y 31 — TMpougakTomus, B 28 cryyasx — ambonusaums
apTepumn LUMTOBUAHON Xenesbl. TWPeouaHbIN CTaTyc aHanuaupoBancs vepes 1, 6, 12, 24 mecsaua nocne onepauuu.
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MauueHTbl GbINM pacnpeaeneHsl Ha NOATPYNMbI B 3aBUCKMOCTY OT UCXOAHOTO 0Bbema LNTOBUAHON Kenesbl (MeHee 45 cm3
u 6onee 45 cm?3). CTaTUCTUYECKMIN aHANW3 YUCTOBBIX PAAOB NpoBeaeH no MeTony MaHHa-YUTHU, OTHOCUTENbHBIX 3HAYEHMI
— C NPUMEHEHMEM [BYCTOPOHHETO TOYHOTO Kputepus duiiepa.

PesynbTatbhl uccnenoBaHus. BoisiBNEHO yMEPEHHOE YMCNO NOCAEONnepaLMOHHbIX OCMOXHEHU ¢ npeobnagaHnem B
rpynne SKCTMpMaLuy enesbl 1 OTCYTCTBMEM Yy NaLWMEHTOB, NOABEPraBLLIMXCS aMBoNM3aLn apTepum.

Hanpotue, Gornee BbicOkas 4acToTa pa3BWTMS peuuavBa TUNEpTUPEOUOHOTrO COCTOsHMSA Oblna XxapakTepHa Ans
nocnegHen rpynnbl, rge oHa coctaBuna 28,6% 3a nepuog HabnwogeHus 24 mecsua. [pu cyBToTanbHOM pe3ekuum
COOTBETCTBYILLMIA NOKasaTens coctaBun 14,4%, nocne akcTupnauum cnyvaes peuuanea He Habnoganock. JkcTupnaums
npuBena K passuTUIO TOTamNbHOMO rMNOTMPEO3a Y BCEX MALMEHTOB, B OCTaNbHbIX pynnax 3T0 COCTOsHWEe Habnioganoch
MPUMEPHO B MOMOBYWHE Cy4aes.

lpeBbllweHne ucxogHoro obbema xenesbl 45 cM® xapakTepu3oBanocb peskMM POCTOM YacTOTbl pasBuTUS
nocneonepaLymoHHOro rMnoTupeoaa.

BoiBogb!: [pMeHeHne pa3nuyHbIX NOAXOAO0B K ONepaTMBHOMY NeveHuto Auddy3Ho-ToKCUYeCcKoro 306a faet oTnmnums
B 4acToTe NepuonepaunoHHbIX OCMOXHEHU (NPEBbILIEHWE MPW  SKCTUPNALMM LUMTOBUOHON IKENEesbl) U MO3AHUX
ocnoxHeHWn. Cpean MO3OHMX OCMOXHEHWA AOMMHUPYET TWUMNOTMPEO3, MOANEXaLlMA KOMNEHCAUUW C  MOMOLLbH
3aMeCTUTENBHON Tepanim.

YacToTa peuuamnBoB TMPEOTOKCHMKO3a MMEET ABOMHYIO 3aBMCMMOCTb OT MOAXO4a K JIEYEHWID M UCXOBHOTO obbema
WuToBKAHON xenesbl. C Lenbio NpeaoTBpaLLeHns peuuanea ans onepatusHoro nevenus T3 npu obbeme xenessbl bonee
45 cm?® Hanbonee pauuoHanbHON SBNSETCA AKCTUPNaLys.

Knroyeenie cnosa: [JughhysHo-mokcudeckull 306; mupeoudIKmomus; pe3ekyust wumogudHoU xenesbl; amMbonusayus;
peyudus.

TyniHgeme
ANODY3Nbl-YTOKCUKAIJDbIK XKEMCAYbI BAP
HAYKACTAPAODbIH SPTYPJII XUPYPIrUsinblKk EMAEYAIH
OAICTEPIH KONOAHY HOTUXEIJEPI

TenereH A. Toneyraes'!, Hazap6ek B. Omapos1,
Meip6ek XK. AumarambetoB', TonksiH A. BynereHos1,
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Byn makanaga aunddysgbl - TOKCMKanblK 300 KesiHOeri XUpYprusinblK TaKTUKaHbIH, MOCENenepi XaHe OHbIH,
onepauusfaH KeWiHri epTe keseHJeri XaHe y3aK Mep3iMAi ackblHynapbl Typanbl aiTbinagbl. Xofapblga aTanfaH
acKblHynap xupyprrapaH Xvpyprusnblk emaeyaiH OHTainbl diciH i3geyai Tanan eteqi.

KymbicTbIH MakcaTbl: Auddy3usnbiK-ToKCUKanblK 306Tbl XMpYprusiiblk eMaeyaiH 9pTypri 4icTepiMeH xegden, y3ak
Mep3imMai HOTWKEeNepAi XoHe ropMoHangpl ctatyctol 6aranay.

3epTTey maTepuangap xaHe apictepi. Makanaga 149 HaykacTbl emaey Toxipubeci kepcetinreH. KankaHiwa 6esiHiH,
cTaTycbiHa OaiinaHbICTbl XWUPYPrUANbIK apanacydblH Xeden xoHe y3ak MepsimMai HoTwxenepiH Tangay 6epinreH. 90
HayKacka KankaHwa OesiHiH cybToTanbasl pesekuusicel, 31-4e - TUPEOMA3KTOMMS, 28 xaFfanda - KankaHwa aptepus
ambonusauusicel xacangbl. KankaHia 6esiHiH ropmoHbl onepauusigaH 1, 6, 12, 24 ait eTkeH coH TangaHabl. KankaHuwa
OesiHiH OacTankpbl kenemiHe BainaHbICTbl HaykacTap Kiwi TonTapFa 6eniHai (45 cm® a3 xaHe 45 cm?® apTbik). CaHabIK
KaTapnapgblH cTaTUCTUKanblK Tangaybl MaHH-YuTHu apici OoMbIHILA, canbiCTbipManbl MaHaep - PulepaiH eki xakTbl 4on
TECTi apKbIsbl XYprisingi.

3eptTey HaTuxkenepi. OnepauusigaH KeniHri ackbiHynapablH, opTalla CaHbl aHbIKTangbl, Tonta 6e3 akcTUpnaumschb
Bacbim 6ongbl xaHe apTepus aMOONN3aLMACHIHA YLLblpaFaH HayKkacTap4a SKkcTupnaums Gonmangsi.

KepiciHLue, runepTMpeounaThK KaFaanablH, KauTanaHyblHbIH, XUiniri COHFbI Tonka TaH Oongel, MyHaa on 24 ainbik
Bakpinay keseHinge 28,6% kypagbl. CybToTanbabl pesekumns kesiHge TvicTi kepceTkiw 14,4% Kypagbl, akcTupnaumsgaH
KemiH peumanB xargannapsl baikanmagsl. kcTupnaums 6apnblk HayKacTapaa xanmbl rMnoTMpeosabiH, JamybiHa SKengi,
Backa TonTapaa 6yn xaraaii xargannapgbiH xapTeicbinaa 6ankangsi.

besniH GacTtankbl kenemiHiH 45 cwm® apTblk Bonybl onepauusgaH KewiHri rMnoTMPeo3 aypybiHbIH KypPT ©CyiMeH
cunatTangsl.

KopbITbiHAbL:  [Inddy3usnbik-ToKCUKaNbIK — 306Tbl  XVPYPIUsNbIK — eMaeydiH,  opTypni  TocinaepiH  KonaaHy
nepuonepauusnbiK ackbiHynapabiH, (kankaHwa 6esiHiH, SKCTMpnauuschl KesiHaeri apTblK) XaHe Kew acKblHynapablH
aibipMalLbinbikTapbiH 6epegi. Kew acKbliHynapgblH iliHge rMnoTupeos GackiM, 0N aybiCThbipy TepanusicbiMeH eTenyre
xartafbl.

TrpeoTOKCUKO3abIH KalTanaHy xuiniri emaey TaciniHe xoHe KankaHwa GesiHiH, 6acTankel kenemiHe eki ece Toyengi
Bonagbl. OTXK GesiHiH kenemi 45 cwmP-geH XofFapbl XVMPYPrUANbIK emaey Ke3iHAe peuuamBTiH, angblH any YWiH eH
YTbIMABICHI - 3KCTUPNALKS.

Tylindi ce3dep: Lughhy30b-mokcukanbik 306; mupeoudakmomusi;, KankaHwa 6esiHiH pesekyusichl; ambonusauus;
peyudus.
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Introduction

Diffuse toxic goiter (DTG) is one of the most common
diseases of the endocrine system. The frequency of new
cases of DTG varies from 30 (0.03%) to 200 (0.2%) per 100
thousand population per year. In regions with normal iodine
supply, DTG is the most common cause of persistent
thyrotoxic conditions, and in iodine-deficient regions in the
etiological structure of toxic goiter, DTG competes with the
functional autonomy of the thyroid gland (TG). DTG, the
most common cause of hyperthyroidism [1,3], is an
autoimmune disease in which autoantibodies targeting
thyroid stimulating hormone (TSH) receptors stimulate
receptors, resulting in an excessive increase in thyroid
hormone [2].

The disease is characterized by hyperthyroidism and, in
some cases, ophthalmopathy. There are currently three
established treatments for this disease: surgery, radioactive
iodine, and antithyroid drugs. However, all three of these
treatments have some limitations and disadvantages.
Medicines consisting of antithyroid drugs for 12-18 months
have a serious drawback in the high relapse rate from 20%
to 75% [4,5]. The use of radioactive iodine is associated
with a delayed onset and a high cumulative incidence of
hypothyroidism over 10 years, exceeding 70% [6]. Although
surgery offers the advantage of rapid control of
hyperthyroidism and has an extremely low morbidity in
experienced hands, it can be complicated by re-injury of the
laryngeal nerve or persistent hypoparathyroidism after
nearly total thyroidectomy [7-9]. Most surgeons adhere to
the tactics of performing a subtotal resection of the thyroid
gland. Abroad, on the contrary, most authors advocate
thyroidectomy [10]. Currently, this issue remains relevant
and debatable. Postoperative hypothyroidism is observed in
10-80% of cases, which is regarded as a natural outcome of
surgical treatment. Recurrence of thyrotoxicosis occurs in
10-15%.

According to most researchers, the thyroid status of
operated patients depends on the functional activity of the
thyroid gland, the autoimmune process and the volume of
the thyroid residue after resection [11,12]. Insufficient
attention has been paid to the study of the relationship
between morphological changes occurring in the thyroid
tissue in patients with DTG, the duration of thyrostatic
therapy, the age of the patients, and the volume of the
thyroid residue.

According to S.N. Styazhkina, A.V. Ledneva, E.L.
Poryvaev in 2019, a retrospective analysis of 70 case
histories of operated patients with diffuse toxic goiter for the

period from 2008 to 2014 was carried out. The percentage
of patients with postoperative hypothyroidism: varying
degrees of severity ranged from 5% to 66%. relapses of
DTG are not noted. The authors note that their patients
presented the following complaints: weight gain, chilliness
of the limbs, interruptions in the work of the heart, edema,
drowsiness, lethargy, impaired appetite, pallor of the skin,
brittle nails, hair loss, joint pain. As a result of the
thyroidectomy, all patients developed hypothyroidism, which
required constant hormone replacement therapy with L-
thyroxine preparations. In the case of constant intake of
drugs, individually selected dosage, the quality of life did not
suffer.

According to N.A. Maistrenko, P.N. Romashchenko,
D.S. Krivolapov, A.P. Prishvin, G.V. Mikhalchenko in thyroid
gland (TG) surgery, minimally invasive interventions using
endoscopic and robotic technologies are widely used. The
prerequisites for their use are due to an increase in the
number of patients with surgical pathology of the thyroid
gland, improvement of diagnostic capabilities and early
detection of malignant neoplasms, the development of
endovideosurgical technologies and the development of
criteria for choosing minimally invasive interventions, the
desire to improve the quality of life of patients, and to
accelerate their labor and social rehabilitation. They
operated on 155 patients with surgical thyroid diseases
using various minimally invasive techniques. The
examination of patients was carried out in accordance with
the clinical guidelines concerning not only the list of
laboratory and instrumental examination, but also the
interpretation of the results obtained according to the
generally accepted classifications - TIRADS and Bethesda
(Horvath E. et al., 2009; Kwak JY et al., 2011; Cibas ES et
al., 2009). The selection criteria for patients corresponded
to generally accepted ones and took into account the main
factors: the size of the nodules, the volume of the thyroid
gland. This technique of surgical treatment of DTG was
used in 36 patients. The results of the study will allow a
reasonable and differentiated approach to the selection of
patients with surgical thyroid diseases for minimally invasive
surgical interventions. Ensuring the methodical and safe
performance of techniques with the obligatory use of
intraoperative neuromonitoring and visualization of the
parathyroid glands will help to reduce the incidence of
specific complications, minimize surgical trauma and the
length of stay of those operated on in the hospital, improve
cosmetic results and the quality of life of patients. A detailed
study of the condition of patients after subtotal resection of

105



Original article

Science & Healthcare, 2021 (Vol. 23) 2

the thyroid gland, performed for thyroid gland disease, will
allow developing the optimal tactics of surgical treatment,
correcting postoperative complications, and developing a
set of measures for the prevention and treatment of
dysfunctions of the thyroid residue. Due to the significant
progress achieved in endovascular technologies in recent
years, the therapy of diffuse-toxic goiter through
embolization of the arteries of the thyroid gland has
appeared [6].

The East Kazakhstan region is endemic in terms of
iodine deficiency and thyroid gland diseases. Despite the
measures taken to prevent it, the frequency of pathology of
this organ remains higher than the national average. [7].

X-ray endovascular embolization of the thyroid arteries
reduces the incidence of intraoperative complications by
eliminating the flow of arterial blood to the thyroid gland with
a subsequent decrease in its volume, which leads to a
decrease in the trauma of the operation and intraoperative
blood loss. This technique is especially relevant for large
volumes of the gland, as well as for the retrosternal location
of the goiter, in which there is a high likelihood of trauma to
the lower thyroid artery. In addition, this approach is also
used as an independent method of treatment, because
allows you to reduce the production of thyroid hormones
without surgery. [8,13,14].

Aim: Evaluation of immediate, long-term results and
hormonal status with various methods of surgical treatment
of diffuse-toxic goiter.

Materials and research methods

This study was designed as a prospective, controlled
clinical study. The sample size was calculated using the
PASS 2000 program, version 12.0.4.

General characteristics of the examined patients

In the surgical department of the University Hospital
Non-profit Joint Stock Company «SMU» from 2013 to
September 2020, 149 patients with diffuse toxic goiter were
operated on, of which 19 were men and 130 women (ratio -
1:7) aged 17 to 74 years (average age - 41.5 £ 2.6 years),
the largest number of patients 86 (57.7%) fell on the age
group 30-49 years.

Study inclusion criteria:

1. Patients with DTG from 18 to 60 years old.

2. Surgical treatment.

3. Patients who signed an informed consent for surgical
treatment with the proposed method and the use of the
obtained data in a scientific study.

Criteria for exclusion from the study:

1. Patients with DTG under 18 and over 60 years of
age.

2. The presence of an acute condition (ACA, ACS),
stage IV cancer patients, recurrence of chronic diseases.

3. Patients who refused the proposed method of
treatment and participation in the study.

All patients were admitted for surgical intervention for
DTG initially.

Patients, depending on the volume of the thyroid gland
and the level of thyroid hormones, underwent the following
surgical interventions: subtotal subfascial resection of the
thyroid gland according to O.N. Nikolaev (n = 90), total
thyroidectomy (n = 31), embolization of the thyroid artery (n
= 28). In the long-term period, all patients included in the
study were registered with an endocrinologist at the family

dispensary at their place of residence. Control studies of
the content of thyroid hormones in the blood were carried
out after 1, 6, 12, 24 months.

The diagnosis of DTG was made taking into account the
history, the presence of a characteristic clinical picture and
was confirmed by the data of hormonal blood tests. The
patients had moderate thyrotoxicosis - 106 (71.1%) or
severe - 43 (28.9%) degree. Goiter Ill degree according to
the classification of O.V. Nikolaev was observed in 89
patients (59.7%), IV - in 51 (34.3%), V - in 9 (6.0%). Eye
symptoms (Grefe, Kocher, Moebius, Rosenbach, Stelvag)
were observed in 109 patients (73.2%); endocrine
ophthalmopathy of varying severity was diagnosed in 72
patients (48.3%).

The duration of the disease before surgery varied from
3 months to 15 years (average 7.2 £ 0.6 years). In half of
the patients, DTG was diagnosed more than 2 years before
inclusion in the study. The duration of thyrostatic therapy
ranged from several months to 10 years (on average 2.1 +
0.4 years) and did not always coincide with the duration of
the disease due to late initiation of treatment or interruptions
between courses of conservative therapy. It should be
noted that 42 patients (30.7%) took thyreostatics for more
than 2 years.

The indication for surgical treatment in 101 patients
(73.7%) was the ineffectiveness of conservative therapy. In
12 patients (8.8%) with grade IV-V goiter and in one patient
with retrosternal goiter, surgical intervention was performed
due to the development of compression of the neck organs.
In 4 patients (2.9%), the ineffectiveness of thyreostatic
therapy was combined with the presence of a large goiter,
in 9 (6.6%) - with a relapse of the disease after surgical
treatment. In 5 cases (3.6%) the indication for surgery was
the need to quickly eliminate severe thyrotoxicosis, in 4
(2.9%) cases - contraindications to the use of thyrostatics,
in 1 (0.7%) - the patient's categorical refusal from long-term
conservative therapy.

A prerequisite for performing surgery to prevent the
development of a thyrotoxic crisis was the achievement of
the euthyroid state.

Subtotal resection of the thyroid gland (SRTG) was
performed in 90 patients (60.4%), thyroidectomy for various
indications was performed in 31 patients (20.8%),
embolization of the thyroid artery in 28 patients (18.8%).

Biochemical and hormonal studies.

The hormonal status was determined in all patients,
thyroid hormones were examined before admission, after
surgery and after 1,3,6 months. For the reference value
were taken: TSH - 0.4-4.0 mIU / ml; free T4 - 9-19.1 pmol /
l; free T3 - 2.63-5.7 pmol / |; Antibodies to rTTG - 0-1.75 U /
L; Antibodies to TPO - 0-35 U / ml.

Instrumental research methods

Assessment of the size and echographic characteristics
of the thyroid gland in patients before the operation and in
the postoperative period was carried out in the department
of functional diagnostics of the University Hospital Non-
profit Joint Stock Company «SMU» on the "LOGIQ 3
expert" apparatus with a linear transducer with a frequency
of 8-10 MHz. Based on the ultrasound data, the volume of
the thyroid gland was calculated, blood flow and the
presence of nodules were assessed. The total thyroid
volume was calculated by multiplying the length, thickness,
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width of each lobe, the result was multiplied by a factor of
0.479 (WHO recommendations, 1994). The normal values
were taken for the thyroid volume in women up to 18 cm3,
and in men - up to 25 cm3.

Statistical analysis

Intergroup comparison of quantitative trait values was
performed using the Mann-Whitney U-test. Comparison of
frequency indicators in independent samples was carried
out using Fisher's exact test [15]. Differences were
considered statistically significant at p <0.05.

Results

The initial parameters of the thyroid gland were
analyzed taking into account the previous operations:
subtotal subfascial resection of the thyroid gland according
to O.N. Nikolaev (n = 90), total thyroidectomy (n = 31),
embolization of the thyroid artery (n = 28), which are shown
in Table 1.

Table 1 summarizes the data on the baseline indicators
of the morphofunctional state of the thyroid gland.

Baseline clinical, instrumental and biochemical indicators depending on the type of surgery. et
Indicator Subtotgl resection_of the Ext.irpation of t_he Th_yroi_d arter_y b
thyroid gland (n = 90) thyroid gland (n =31) | embolization (n = 28)
’::regr:f’y‘fyag:rsat the time of 46,9+1,33 50,2419 42,3+1,9 0,152
Duration of the disease, months 69,7+7,2 66,1+£10,0 62,7+4,2 0,687
'gTQL?Jmnji” volume of the thyroid 434432 48,6471 47,5431 0,579
TSHmIU 1,99+0,63 1,18+0,27 1,54+0,23 0,836
free.T4, pmol /| 34,46+1,63 40,18+3,50 37,8145,40 0,224
free.Ts, pmol /| 5,3210,51 6,17+1,94 6,4310,48 0,111
Antibodies to TPO 468,2 207,3 356,7 0,107
Antibodies to rTTG 38,18 16,79 17,25 0,037
Ophthalmopathy, % 29,7 48,6 32,4% 0,042

Table 1 shows that significant differences were revealed
only in the values of one indicator, namely, in the content of
antibodies to rTTG in the group of patients who underwent
subtotal resection of the thyroid gland over the other
groups. In clinical terms, these differences could be of
interest in relation to the continuation of conservative

treatment, but did not have a significant value in the case of
surgery.

Depending on the surgical treatment performed in
patients with DTG in the early postoperative period, the
following complications developed, which are presented in
Table 2.

Table 2.
Frequency and structure of complications of the perioperative period in patients with DTG.
Group
Complication STR TG, n=90 extirpation of the TG, n=31 Thyroid artenrzzesmbollzatlon,
abs. % abs. % abs. %
Intraoperative bleeding 67 744 25 80,6 - -
Postoperative bleeding 6 6,7 6,5 - -
Vocal cord paresis 2 2,2 6,5 - -
Thyrotoxic crisis 3 3,3 0,0 - -

During the operation, patients who underwent subtotal,
subfascial resection of the thyroid gland and thyroidectomy
in 92 cases (76.0%) were accompanied by bleeding during
the operation.

In the early postoperative period, the following
complications were revealed in patients undergoing
subfascial, subtotal resection of the thyroid gland or
thyroidectomy: paresis of the vocal cords in 4 (3.3%)
patients, bleeding in 8 (6.6%) patients, thyrotoxic crisis in 3
(2.5%).

Together with an endocrinologist, an anesthesiologist-
resuscitator, an ENT doctor, these complications were
arrested. There were no lethal outcomes.

In the long-term period, all patients included in the study
were registered with an endocrinologist at the family
dispensary at their place of residence. Control studies of
the content of thyroid hormones in the blood were carried
out after 1, 6, 12, 24 months. The frequency of detecting
thyroid status disorders at the indicated time, depending on
the group of examined patients, is presented in table 3.
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Table 3.
Distribution of patients depending on the thyroid status in the dynamics of prospective follow-up.
Examination period
Group Thyroid status 1 month 6 month 12 month 24 month
number of| %  [number of % numberof| %  |[numberof| %
patients patients patients patients

Subtotal resection |hypothyroidism 34 37,8 46 511 36 40,0 37 411
of the thyroid|euthyroidism 56 62,2 42 46,7 49 54,4 45 50,0
gland, n=90 hyperthyroidism 0 0,0 2 2,2 5 5,6 8 8,9
Extirpation of the |hypothyroidism 24 774 31 100 30 96,8 30 96,8
thyroid gland euthyroidism 7 22,6 0 0,0 1 3,2 1 3,2

hyperthyroidism 0 0,0 0 0,0 0 0,0 0 0,0
Thyroid artery|hypothyroidism 8 28,6 10 35,7 10 35,7 12 429
embolization, euthyroidism 18 64,3 14 50,0 15 53,6 11 39,3
n=28 hyperthyroidism 2 7,1 4 14,3 3 10,7 5 17,9
Note - over the period of 6-24 months, 7 repeated surgical interventions were performed for recurrent thyrotoxicosis, thus,
the total number of relapse cases reached 21

The incidence of thyroid disorders in the examined
patients depended on the type of surgery performed and
the follow-up period, and it increased moderately and
insignificantly in the relatively long term.

Discussion

The main approach used in clinical practice - subtotal
resection of the gland - in the early and more distant follow-
up periods was more associated with the development of
hypothyroidism, the frequency of which increased from
37.8% 1 month after the intervention to 41.1% - 2 years
later. ... In addition, by the end of the prospective
observation period, 13 cases of recurrence of thyrotoxicosis
(14.4%) associated with repeated hyperplasia of preserved
glandular tissue or with recurrence of the disease in the
retrosternal localization (1 case) were detected. Of these,
during the follow-up period, repeated surgery, which led to
the suppression of hyperproduction of thyroid hormones,
was performed in 5 cases.

Extirpation of the thyroid gland was not associated with
the presence of recurrence in any case. But almost all

patients had total hypothyroidism, compensated by the
intake of thyroid hormones.

A high recurrence rate was observed during gland
artery embolization. In total, 8 out of 28 (28.6%) were
identified during the observation period. Three patients
were reoperated within 24 months from the initial
intervention. The incidence of hypothyroidism in this group
at different periods of observation was minimal among the
compared approaches.

In general, the number of relapses reached 21 (14.1%).
We analyzed the influence of the preoperative status and
the type of surgical intervention on the development of this
complication.

When assessing the volume of the thyroid gland, we
identified patients in whom this indicator before surgery was
45 cm3 or less and patients with a thyroid volume of more
than 45 cm3. The volume of 45 ¢cm3 was chosen as a
dividing one, based on the fact that it turned out to be a
whole value closest to the average indicator (44.8 cm3) for
all examined patients (Table 4).

Table 4.
Influence of preoperative thyroid volume on the outcomes of subtotal resection.
Volume of the thyroid Volume of the thyroid
Functional outcome of the intervention gland<45cm3, n=48 gland>45 cm?, n=42
abs. % abs. %
Hypothyroidism, n=37 22 45,8 15 35,7
Euthyroidism, n=40 23 479 17 40,5
Recurrence of thyrotoxicosis, n = 13 3 6,3 10 23,8

Note: * - differences are of statistical significance

The analysis revealed that among patients with
recurrent thyrotoxicosis in this group (n = 13) 76.9% of
patients had a gland volume of more than 45 cm3, in the

remaining 23.1% the volume of the gland did not exceed 45
cm3 (p = 0.020). Table 5 shows the results of a similar
analysis for thyroid artery embolization.

Table 5.
Influence of preoperative thyroid volume on the outcomes of subtotal resection.
Functional outcome of the intervention Volume of the thyroid Volume of the thyroid
gland <45cm3, n=16 gland >45 cm3, n=12
abs. % abs. %
Hypothyroidism, n=10 7 417 3 25,0
Euthyroidism, n=10 7 41,7 3 25,0
Recurrence of thyrotoxicosis, n=8 2 12,5 6 50,0

Note: * - differences are of statistical significance
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The preoperative volume of the thyroid gland also
influenced the frequency of recurrence of thyrotoxicosis
during embolization of the thyroid artery. With a large

Therefore, we carried out a comparative assessment of
the risks of long-term complications depending on the initial
gland volume and intervention options (Figure 1).

volume, the relative recurrence rate exceeded the
compared group by 4 times (p = 0.040).
120
100
80
60
40
" l. l
- 1
<45 =45 <45 =45 <45 =45
Subtotal resection extirpation Artery embolization,

Figure 1. Risks of long-term complications during various methods of surgical treatment of diffusely toxic goiter.

During extirpation of the gland, the only risk associated
with the functional activity of the organ is the development
of total hypothyroidism, and it turns out to be almost
absolute. In the other two groups, there is a significant
excess of the risk of recurrence of thyrotoxicosis with an
initially larger volume of the gland. Moreover, for artery
embolization, it exceeds the index of the subtotal resection
group by more than two times.

Achieving the best functional results in the surgical
treatment of any disease is one of the main tasks.

Surgical treatment of patients with diffuse-toxic goiter is
the main direction in this pathology. At the present stage,
adequate methods of preoperative diagnostics and surgical
interventions have been developed, which make it possible
to visualize all thyroid tissues and ensure high safety of the
intervention. However, there are literature data on the
significant frequency of early and late complications in the
surgical treatment of DTG [16]. One of the reasons may be
the wrong choice of approach to cytoreduction, which does
not sufficiently take into account the characteristics of the
organ and its pathology [17].

There are also different approaches to assessing the
results of treatment. A number of authors believe that a
chronic hypothyroid state is quite adequate, since it
determines at least a sufficient level of cytoreduction and is
easily compensated for through replacement therapy [18,
19]. However, in other works, this condition is considered as
the most frequent complication [20].

On the contrary, the attitude towards the development
of hyperthyroidism in the period after the intervention is
unequivocal. This is a complication that often requires
repeated surgery [21].

Our work is devoted to a comparative assessment of
the effectiveness of surgical treatment of diffuse toxic goiter
using three options of intervention - subtotal resection of the
gland, extirpation or embolization of the artery.

Each of these methods has its own supporters, for each
it is indicated the presence of advantages and

disadvantages. Artery embolization is characterized by
minimal invasiveness, however, due to the peculiarities of
the arterial bed and the presence of collateral circulation, it
may not be as effective as direct cytoreduction [22,23].

Subtotal resection is associated with a lower operational
risk and presupposes the preservation of part of the gland
tissue, having hormone-producing activity. There is an
opinion that this approach is more adequate in terms of
maintaining an adequate biological status of the gland,
which cannot be fully compensated by the intake of thyroid
hormones inside [24].

Extirpation of the thyroid gland is the most radical
operation, but it also poses the greatest risk of
intraoperative complications and requires lifelong thyroid
hormone replacement therapy.

The study identified the features of the results and risks
depending on the initial volume of the gland. A sharp
increase in the frequency of the main long-term
complication - hyperthyroidism - in artery embolization was
revealed, but the degree of its dependence on the initial
volume of the gland was also the highest.

Conclusion

The use of various approaches to the surgical treatment
of diffuse-toxic goiter gives differences in the frequency of
perioperative complications (excess during extirpation of the
thyroid gland) and late complications. Among late
complications, hypothyroidism dominates, subject to
compensation with using substitution therapy in our case.

The frequency of recurrence of thyrotoxicosis has a
double dependence on the approach to treatment and the
initial volume of the thyroid gland. In order to prevent
relapse, extirpation is the most rational for the surgical
treatment of DTG when the volume of the gland is more
than 45 cm3
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