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ABSTRACT

Introduction. Nodular goiters are clinically recogniz-
able enlargements of the thyroid gland characterized
by structural and/or functional transformation of one
or several areas within the normal thyroid tissue. In
the absence of thyroid dysfunction, autoimmune thy-
roid disease, thyroiditis, and thyroid malignancy, they
constitute an entity described as simple nodular goiter.
The objective of the study was to determine the
scope of surgery in patients with unilateral nodular
goiter with autoimmune thyroiditis (NGAIT) with
compression syndrome and predict the long-term re-
sults of surgical treatment, based on the study of prolif-
eration of apoptosis and autoimmune disorders.
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REsumE

Choix de 'étendue de la chirurgie pour le goitre no-
dulaire unilatéral avec syndrome de compression
dans le cadre de la thyroidite auto-immune

Introduction. Les goitres nodulaires sont des hyper-
trophies cliniquement reconnaissables de la glande
thyroide caractérisées par une croissance excessive et
une transformation structurelle et/ou fonctionnelle
d’une ou plusieurs zones du tissu thyroidien normal.
En l'absence de dysfonctionnement thyroidien, de ma-
ladie thyroidienne auto-immune, de thyroidite et de
malignité thyroidienne, ils constituent une entité qua-
lifice de simple goitre nodulaire.
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Materials and methods. Long-term results of
hemithyroidectomy were analysed in 101 women
aged between 23-72 years, with unilateral NGAIT.
We analysed the volume of the gland lobe and the
echo structure variant before surgery, blood levels of
thyroid-stimulating hormone (TSH), free thyroxine
and triiodothyronine, thyroid peroxidase antibodies
(TPOaby), apoptosis and proliferation indicators show-
ing satisfactory or unsatisfactory treatment results.
Results. In 75 patients, three years after hemithy-
roidectomy, no thyroid dysfunction was detected. At
ultrasound, in the remaining thyroid the signs of auto-
immune thyroiditis (AIT) did not progress. Twenty-six
patients showed an increase in the remaining thyroid
gland and progression of the autoimmune disease,
with hypothyroidism.

Conclusions. Hemithyroidectomy can be performed
in patients with NGAIT and compression syndrome in
conditions of preserved gland function, activation of
proliferation and apoptosis, and pseudo micronodular
parenchymal echo structure.

Keywords: nodular goiter, autoimmune thyroiditis,
apoptosis, proliferation, surgical treatment.

List of abbreviations:

TG - thyroid gland

NGAIT - nodular goiter with autoimmune thyroiditis
FNAPB - fine-needle aspiration puncture biopsy
TPOab - thyroid peroxidase antibodies

TSH - thyroid-stimulating hormone

[IRC - index of immunoreactive cells

IPA - index of immunoproliferative activity

INTRODUCTION

The choice of the extent of thyroid surgery for
unilateral nodular goiter with compression syndrome
is important for surgeons. In such cases, surgical
treatment is absolutely indicated. In this case, pos-
sible options are thyroidectomy and hemithyroidecto-
my"’. Thyroidectomy will eliminate the autoimmune
aggression in the body, but in such cases the patient
is doomed to use thyroxine preparations for life3!,
Hemithyroidectomy, provided that the hormone-pro-
ducing function in one of the lobes of the thyroid
gland (TG) is preserved, will protect the patient from
unjustified thyroidectomy and lifelong thyroid hor-
mone replacement therapy'*'’.

The simplified approach to choose the extent of
surgery, based mainly on ultrasound data, is almost
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Objectif. Déterminer les indications pour le choix
de I'étendue de la chirurgie chez les patients atteints
de goitre nodulaire unilatéral avec thyroidite auto-im-
mune (NGAIT) et prédire les résultats a long terme du
traitement chirurgical en se basant sur I'étude de la
prolifération et de I'apoptose et des maladies auto-im-
munes.

Matériels et méthodes. Les résultats a long terme de
I’hémithyroidectomie ont été analysés chez 101 femmes
agées de 23 a 72 ans atteintes d’'une NGAIT unila-
térale. Nous avons analysé les paramétres du volume
du lobe de la glande et de la variante d’échostructure
avant la chirurgie, les taux sanguins d’hormone stimu-
lant la thyroide (TSH), de thyroxine et de triiodothyro-
nine libres, d’anticorps de la peroxydase thyroidienne
(TPOab), les indicateurs d’apoptose et de prolifération
montrant des résultats satisfaisants ou insatisfaisants
du traitement.

Résultats. Chez 75 patients, trois ans apres 1’hé-
mithyroidectomie, aucun dysfonctionnement thyroi-
dien n’a été détecté. A 1'échographie dans la partie
restante des signes d’AIT n'ont pas progressé, et 26
patients ont montré une augmentation de la glande
thyroide restante et une progression du processus au-
to-immun avec hypothyroidie.

Conclusions. Lune des options possibles pour le trai-
tement chirurgical des patients en association avec le
syndrome de compression, I’hémithyroidectomie peut
étre réalisée dans des conditions de fonction hormo-
nale préservée de la glande avec des processus modé-
rés de prolifération et d’apoptose et des modifications
structurelles du parenchyme au niveau hypoéchogeéne
et hétérogene, variantes échostructurales pseudomicro-
nodulaires.

Mots-clés: goitre nodulaire, thyroidite auto-immune,
apoptose, prolifération, traitement chirurgical.

the major reason for performing unjustified surgical
interventions. The diagnosis of nodular goiter against
the background of autoimmune thyroiditis NGAIT)
presents certain difficulties due to specific morpho-
logical and structural changes in the TG tissue*”.

The morphological assessment of the node before
surgery can only be obtained by fine-needle aspiration
puncture biopsy (FNAPB). The accuracy of cytologi-
cal diagnosis using FNAPB is about 96.0-98.0%5%1°.
However, against the background of AIT, the accuracy
of the morphological diagnosis of nodules decreases
by about 25.0% and, accordingly, the number of ques-
tionable results increases'*!8, In such cases, sequential
cytomorphological and immunocytochemical studies
on the same smear of puncture material increase the
accuracy of cytological diagnosis®*??.
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An important step in the diagnosis is the identi-
fication of cell cycle regulation disorders, in particu-
lar proliferation and apoptosis. Their markers include
membrane Fas and Fas-L receptors, Bcl-2 proteins, the
nuclear gene suppressor phosphoprotein p53, and the
Ki-67 antigen?**2. According to literature data, the
inclusion of these markers in the diagnosis algorithm
allows an accurate assessment and interpretation of
the intensity and severity of autoimmune processes in
the TG. In our opinion, these can be used to assess
the extent of surgical treatment for unilateral NGAIT
with compression syndrome - hemithyroidectomy or
thyroidectomy.

THE OBJECTIVE OF THE STUDY was to assess the indica-
tors of the extent of surgery in patients with NGAIT
with compression syndrome, and long-term results of
surgical treatment.

MATERIALS AND METHODS

The criteria for inclusion in the study were: age
between 18-45 years; verified diagnosis of thyroid
adenoma, NGAIT with compression syndrome in
the stage of euthyroidism or subclinical hypothyroid-
ism; thyroid-stimulating hormone (TSH) level 0.4-4.0
mlU/mL, taking into account the dose of replace-
ment therapy; thyroid peroxidase antibodies (TPOab)
level 60-225.15 mIU/L; the volume of the node or
nodes, according to thyroid ultrasound, from 2.25
to 7.55 cm’; birth and residence in a iodine-deficient
region; the patients’ signed informed consent to be
included in the study.

The exclusion criteria for all groups were: age
less than 18 and more than 45 years; fibrous morpho-
logical variant of AIT; insufficient data for diagnosis;
anamnestic data on acute bacterial or viral infections
and vaccinations during the last six months; severe
somatic pathology (diabetes, infection with human
immunodeficiency virus, systemic autoimmune dis-
eases, oncological diseases), use of immunosuppres-
sive or immunostimulant drugs during the last year;
pregnancy, lactation; refusal of the patient.

The patients were examined in Chernivtsi
Regional Endocrine Specialized Clinic (Ukraine)
from May 5, 2016 to April 27, 2019.

The long-term results (from 3 to 5 years) of
hemithyroidectomy were analysed in 101 women
aged between 23-72 years with unilateral NGAIT
with compression syndrome. The duration of AIT
ranged from 7 to 22 years. The diagnosis was es-
tablished based on clinical symptoms, ultrasound,
laboratory, morphological and immunohistochemi-
cal studies. At the clinical examination, attention
was paid to local and general manifestations of AIT.

According to ultrasonography data, the TG structure
and blood supply, the presence, structure, volume
and localization of pseudo and true nodular masses
and displacement of the neck organs were studied.
According to the Beskin et al ultrasonographic clas-
sification (2018), the study included patients with
only the first three variants of the echographic data:
hypoechoic and heterogeneous, pseudo micronodular
and pseudo macronodular®'®. There were 51 patients
with hypoechoic and heterogeneous variants, 27 with
pseudo micronodular variants, and 23 with pseudo
macronodular variants.

The levels of TSH, free thyroxine (T4), triiodothy-
ronine (T3) and TPOab were determined. Punctates
from the nodal masses and parenchyma of the oppo-
site lobe were studied. The morphological characteris-
tics of nodes’ punctates were determined according to
the Bethesda system classification for reporting thy-
roid cytopathology, and in the puncture tissue from
the parenchyma of the opposite lobe the activity of
the autoimmune process was studied using prolifera-
tion and apoptosis indicators. In the preparation of
smears, FNAPB was used, developed and patented
at the V.P. Komisarenko Institute of Endocrinology
and Metabolism of the National Academy of Medical
Sciences of Ukraine method of restoring the activity
of antigenic determinants, which allows combining
cytomorphological and immunocytochemical stud-
ies on one cytological preparation and makes it pos-
sible to objectively characterize individual cellular
elements®. The results of immunohistochemical re-
actions were evaluated by semi-quantitative analysis,
developed by Khmelnytskyi*. Immunoreactive cells
were calculated by the formula index of immunoreac-
tive cells (IIRC) (Fas, FasL, Bcl-2, P53) = N1/ N2 x
100%, where N1 is the number of cells immunopo-
sitively to Fas, FasL, Bcl-2, P53 receptors, N2 is the
total number of cell nuclei per square millimeter.
The index of immunoproliferative activity (IPA)
was evaluated using the formula NKi-67/ N total x
100%, where NKi-67 is the total number of nuclei
immunopositively to the Ki-67 protein, N total the
total number of cell nuclei per square millimeter. The
Bresser Bio Science Bino microscope (Germany) with
a Nikon DS-Fil digital camera and a personal com-
puter with NIS-Elements F 3.2 software were used for
morphometric studies.

The results of ultrasonography (echo structure,
volume of the gland and lobes without a node), in-
dicators of TPOab, hormonal function, markers of
apoptosis and proliferation, and data from cytological
studies were considered when planning the possibil-
ity of performing hemithyroidectomy in patients with
NGAIT with compression syndrome.
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Table 1. Long-term treatment results depending on the variant
of echo structure in one of the two TG lobes before surgery.

Echographic data before surgical treatment

Treatment results

Satisfactory result Unsatisfactory result

Hypoechoic and heterogeneous (n = 51) 51 0
Pseudo micronodular (n = 27) 21 6
Pseudo macronodular (n = 23) 17

Definitely hypoechoic 0 3
Total n = 101 5 26

All patients underwent hemithyroidectomy ac-
cording to the generally accepted method. During
surgery, the express histological examination of nod-
ular masses was performed. There were virtually no
matches between the results of rapid histological ex-
amination and the examination of puncture material.

The long-term results of hemithyroidectomy
(from 3 to 5 years) were evaluated three years after
surgery based on clinical data, ultrasound results
(size, echo structure and volume of the remaining
gland lobe), hormone levels (TSH, T4, T3, TPOab,
proliferation and apoptosis activity. We studied the
indicators of the studied tests after surgical treatment,
the progression of AIT in one part of the gland with
the development of hypothyroidism, which caused an
unsatisfactory treatment result.

The statistical processing of the research results
was made using Microsoft® Office Excel spread-
sheets and the BioStat statistical calculation pro-
gram. The critical significance level (p) when testing
statistical hypotheses in this study was assumed to
be 0.05.

All patients were informed about the scope of
the examinations and informed consents were signed.

The approval for this study was obtained
from the Ethics Committee of the “Bukovinian
State Medical University” and Chernivtsi Regional
Endocrine Specialized Clinic, Ukraine (approval

number 11-07.04.2016).
RESULTS AND DISCUSSION

The patients were divided in two groups:

Group I (satisfactory result) consisted of 75 pa-
tients who had euthyroidism three years after hemith-
yroidectomy, with ultrasound signs of AIT in one of
the lobes of the TG, without the development of hy-
pothyroidism.

Group II (unsatisfactory result) consisted of 26
patients who had hypothyroidism three years after
hemithyroidectomy, and in whom ultrasound re-
vealed minor irregularities and scalloped contours of
TG, with pseudo-nodes and nodules in the remaining
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TG. At colour Doppler, mapping deterioration of a
blood-groove on entire TG was noted.

In three cases, the progression of the autoim-
mune process was accompanied by a change in the
echo structure variant from pseudo macronodular to
clearly hypoechoic (Table 1). To compensate for hypo-
thyroidism, the patients received replacement therapy
with thyroxine preparations in doses from 50 to 150
mcg per day.

The data presented in Table 1 indicate that
there were no unsatisfactory treatment results in
the hypoechoic and heterogeneous variants of the
echo structure pattern in the TG. In the case of the
pseudo micronodular variant, in 6 (22.2 %) out of 27
patients an unsatisfactory treatment result was found,
manifested by the progression of AIT and the devel-
opment of hypothyroidism. A similar clinical situa-
tion occurred in 17 (73.9%) out of 23 patients with
pseudo macronodular variant of ultrasound changes
in the TG.

We have found that in the group of patients
with satisfactory results, the volume of the lobe of
the gland did not significantly differ from the initial
indicators, and its function was determined as euthy-
roidism. In cases with an unsatisfactory result in 18
out of 26 patients, the volume of the lobe increased
by 15-47% compared to initial data. The hormone
levels at the required dose of replacement therapy
were within the reference values. The TPOab level
in both groups of patients was increased. Only in the
group with unsatisfactory results, it was significantly
higher than in the group of patients with a satisfac-
tory treatment result (Table 2).

The comparative evaluation of proliferation and
apoptosis markers before surgery, between the groups
with satisfactory and unsatisfactory treatment results,
showed the inhibition of apoptotic activity and a
pronounced activation of proliferation processes. In
patients with unsatisfactory results, it manifested by
significantly higher values of IIPA Ki-67, IIRC FasL,
IIRC Bcl-2 and lower IIRC Fas and IIRC p53. These
data suggest that the proliferative processes in the thy-
roid parenchyma progressed in patients of this group



Archives of the Balkan Medical Union

Table 2. Comparative assessment of the share and functional state of the TG and TPOab levels depending on
treatment results.

The value of studied indicators depending on the results of treatment
Satisfactory (n=75)

before surgery

Indicators Unsatisfactory (n=26)

after surgery before surgery after surgery

Volume of the TG unaffected 977 +0.27 1028 £ 0.13 10.82+0.21 20.86+1.17
by nodes (cm?) e <0.5? <0.01" <0.01?

2.63 +0.17 3.27+0.33 3.92+0.25
TSH (mIU/L) 2.35+0.19 <05 001! 0.5

18.02 + 0.18 16.52+0.25
T4 (pmol/L) 19.38 £ 0.37 <052 15.24+0.31 <0.01" <0012

6.12 £0.18 4.51+0.29 4.46 +0.34
T3 (pmol/L) 5,91 + 0,31 0.5 <05 0.5

14.44+1.15 215.68+1.88
TPOab (mIU/L) 73.21 £ 0.19 74.45+0.56 <0.5? <0.01! <0.012

Note. ! - comparison between groups before treatment; ? - in groups of patients after surgical treatment, comparison with

data before treatment.

Table 3. Comparative evaluation of indicators of proliferation and apoptosis markers in one of the TG lobes in
patients with satisfactory and unsatisfactory treatment results.

Satisfactory result (n=75) Unsatisfactory result (n=26)

Indicator after
before surgery after surgery before surgery surgery
IPA Ki-67, % 8.45+0.22 8.85+0.23 10.91+0.24? 11.82+0.19!
IIRC FasL, % 41.71£0.19 42.63+0.19 56.17+0.76? 64.26+0.98!
IIRC Bcl-2, % 86.71+0.38 88.12+0.27 93.33+0.85* 97.41+0.86"
ITRC p53, % 66.63+0.25 65.19+0.29 54.72+0.61° 48.14+1.19!
IIRC Fas, % 53.11+0.57 51.83+0.47 41.16+0.54* 38.13+0.63!

Note. ! - reliability of the indicators differences before and after surgery (<0.01); ? - reliability of the indicators differences

before surgery, between groups with satisfactory and unsatisfactory treatment results (p<0.01).

during the follow-up period after surgical treatment,
which led to deterioration of the TG echo structure
and development of hypothyroidism (Table 3).

The next step in the study was to establish the
relationship between long-term treatment outcomes,
variants of the echo structure of TG parenchyma, in-
dicators of hormonal function, TPOab, proliferation
and apoptosis (Tables 4, 5).

The comparative analysis of the indicators of
satisfactory and unsatisfactory treatment results in-
dicates that with the alteration of the TG echo struc
ture its hormone-producing function decreases, the
level of TPOab increases, the activity of proliferative
processes increases, and apoptosis is suppressed.

These results offer approximate indicators of TG
volume, its function, TPOab, activity of proliferation
and apoptosis processes, types of TG echo structure,
for choosing hemithyroidectomy surgery and predict-
ing treatment outcomes (Table 6).

Regarding the pseudo micronodular echo struc
ture, there were 6 (22.2%) patients with an unsatisfac-
tory treatment result, in whom the volume of the lobe

without a node was > 13.5 cm?, TPOab >150 mIU/L,
TSH was > 3 mIU/L, the activity of IIPA Ki-67 and
IIRC Bcl-2 was higher, 10.5 and 89.1%, respectively,
and IIPC p53 was < 60.2%. Therefore, when choos-
ing hemithyroidectomy with this variant of echo struc-
tural changes in the TG lobe, special attention should
be paid to the indicators of the lobe volume, TSH and
TPOab levels, and the activity of proliferation and ap-
optosis processes. If there is a discrepancy between
the values of the recommended indicators, thyroidec-
tomy should be performed.

The study indicates that the tests used by us to
select the extent of surgery allow to distinguish be-
tween indications for thyroidectomy or hemithyroid-
ectomy in patients with NGAIT with compression
syndrome.

At the same time, we emphasize that the con-
clusions of this study are based on the results of
long-term observations and can be recommended for
widespread implementation in clinical practice.

Autoimmune processes can cause structural
changes in TG tissue, which in some cases serves as
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Table 4. Indicators of gland function and TPOAB before surgical treatment
in patients with different echo structure types.

Indicators of TG function

Echo structure type

TSH (mIU/L)  Free T4 (pmol/L) Free T3 (pmol/L) TPOab (mlU/L)
Hypoechoic and 242£0.12 19.07 £ 0.11 6.32£0.13 1089+ 5.58
heterogeneous (51)
. 1
Pseudo “&%‘m"dum 2.97£0.39 17.04 + 0.17' 593 +0.12! 123.9 +8.38
1
Pseudo “23?)0“0‘1”1“ 3.62 043 16.14 £ 0.16 527 £0.17" 1499+ 12.54
Note. ! - changes are significant compared to those in patients with hypoechoic and heterogeneous variants of the TG echo
structure (p<0.01).
Table 5. Indicators of proliferation and apoptosis before surgical treatment
in patients with different types of TG echo structural changes.
Indicators of proliferation and apoptosis
Types of TG echo structure
I1PA Ki-67 IIRC FasL IIRC Bcl-2 IIRC p53 IIRC Fas
HypoeChOicfuirt‘;f)‘etemgene’ 7.91:0.22 40.18+0.16 85.32+0.14 68.710.12 53.98+0.14
Pseudo micronodular (27) 8.42+0.34 42.93+0.43! 86.32+0.37" 65.93+0.48! 48.73+0.63!
Pseudo macronodular (23) 9.27+0.41! 43.27 +0.48! 89.72+0.51! 63,61£0,55' 45.31+0.52!
Note. ! - changes are significant in comparison with the indicators in patients with hypoechoic and heterogeneous variants

of the echo graphic structure (p<0.01).

Table 6. Indicators of the studied tests for selecting hemithyroidectomy
and predicting a satisfactory outcome of NGAIT surgical treatment.

Indicators Limit values of indicators for satisfactory results
Volume "T"de(lCenlll%?affeCted <12.7
TSH (mIU/L) <2.85
fT4 (pmol/L) >16.7
fT3 (pmol/L) >5.3
TPOab (mIU/L) <137
IIPA Ki-67 (%) <8.6
IIRC FasL (%) <43.1
IIRC Bcl-2 (%) <87.2
ITRC p53 (%) >64.6
IIRC Fas (%) >41.3

Variant of TG echo structure

Hypoechoic and heterogeneous, pseudo micronodular

a trigger for the initial nodal transformation. In ad-
dition, nodes with severe cystic degeneration are also
often accompanied by more pronounced thyroid dys-
function on the background of sclerotic changes in
thyroid tissue and a general decrease in blood supply
to the gland in NGAIT".

The morphological characteristics of the node
before its surgical removal can be clarified only by
FNAPB’. Even though in most types of nodal trans-
formation of thyroid tissue, the accuracy of the meth-
od, according to some authors, reaches 96-98%, in
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some types of thyroid pathology, such as NGAIT, in
25% of cases it provides limited information due to
insufficient cellular elements in a biopsy or question-
able diagnosis®”’.

Treatment of NGAIT in most cases is conserva-
tive, as it is traditionally considered a medical dis-
ease. Treatment consists of long-term follow-up with
periodic examination of the small euthyroid goiter be-
fore thyroid insufficiency and replacement with a full
dose of thyroxine in thyroid insufficiency or suppres-
sive TSH therapy for regression of large symptomatic
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goiter*?, NGAIT is rarely an indication for surgery,
but surgery is indicated in many clinical and patho-
logical conditions associated with AIT, such as large
nodules, malignancies, symptoms of compression,
etc. There are only a few articles that comprehensively
consider the indications for surgery in NGAIT'.

The overdiagnosis of nodules on the back-
ground of AIT’s simplified approach, based only on
ultrasound data, inevitably leads to unreasonable op-
erations, with a frequency of up to 21%%*2. At the
same time, the diagnosis of true nodules on the back-
ground of AIT presents certain difficulties, associated
with specific changes in the TG*. Despite the use of
modern diagnostic methods, it is not always possible
to correctly establish the morphological nature of thy-
roid nodules on the background of AIT**%,

Thus, the analysis of literature data shows that
the lack of standardized approaches to early diagnosis
of NGAIT and insufficient efficiency of its compre-
hensive treatment are the main causes of unsatisfac-
tory treatment outcomes. To date, there are no clear
indications for the surgical treatment of this pathol-
ogy, timing of surgical interventions, optimal volume.

We consider that, for a correct evaluation of in-
dications and contraindications to surgery, it is nec-
essary to perform FNAPB of nodes, in addition to
ultrasound and clinical evaluation.

Research limitations

This study has some limitations. There are dif-
ferences in age, sex, degree of thyroid enlargement,
cytological type of thyroid tissue, underlying disease,
etc., which somewhat limits the direct comparison of
apoptosis and proliferation processes in the puncture
material of thyroid tissue with autoimmune changes.

CONCLUSIONS

In patients with NGAIT and compression syn-
drome, hemithyroidectomy can be performed in con-
ditions of preserved hormonal function of the TG,
with moderate processes of proliferation and apopto-
sis and structural changes in the parenchyma (hypo-
echoic and heterogeneous and pseudo micronodular
echo structure types).

We are against the use of hemithyroidectomy in
cases of pseudo-large-nodes and macronodular echo
structure of the thyroid parenchyma, regardless of the
indicators of hormone-producing function, TPOab,
proliferation and apoptosis.
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