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Papillary Thyroid Carcinoma (PTC), a well-differentiated malignant neoplasm originating from
thyroid follicular cells, has been increasingly studied for its association with obesity. In Ukraine,
PTC accounts for approximately [1.7-1.8] % of all malignant tumors. Accumulated evidence sug-
gests that obesity, characterized by a Body Mass Index (BMI) over 30 kg/m?, promotes carcinogenesis
through hormonal changes, chronic inflammation, oxidative stress, and insulin resistance. The aim
of the study was to investigate the relationship of obesity or overweight with PTC size. This retro-
spective study examined 91 patients with histologically confirmed PTC, categorizing them based
on BMI into normal weight, overweight, and obese groups. Patients were divided into groups in re-
lation to their weight. The study group comprised patients with overweight and obesity based
on their BMI. Informed consent was obtained from all participants. Statistica 12 (TIBCO Software
Inc., USA) and GraphPad Prism 10 (GraphPad Software, LLC, USA) statistical software were used
for data analyses. Statistical significance was set at p < 0.05. The study showed that in our cohort,
71 % of PTC patients were overweight or obese. Notably, larger tumors (> 1 cm) were more common
in obese and overweight groups, whereas PTC microcarcinomas (< 1 cm) were more frequent
in patients with normal weight, suggesting a potential correlation between obesity and larger tumor
size (p < 0.05). This size differential suggests that metabolic factors associated with higher BMI
may influence tumor growth in PTC. The results of the study indicate that PTC with a tumor diameter
of >1 cm is more likely in obese and overweight patients. Thyroid microcarcinomas are more common
in patients of normal weight. Obesity can be considered as a risk factor for faster growth of neo-
plasms in PTC.

Keywords: papillary thyroid microcarcinoma, cancer risk, body mass index, neoplasm staging,
prognostic factors, morphometric parameters.
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Introduction

Papillary Thyroid Carcinoma (PTC) is
a frequent malignant tumor originating from
thyroid follicular cells and is considered as
well-differentiated cancer. The frequency of
PTC in Ukraine accounts for [1.7-1.8] % of all
malignant neoplasms. As shown previously,
PTC might be diagnosed in coexistence with
other benign thyroid neoplasms as well as
might be associated with such comorbidity
as overweight or obesity [1]. The thyroid
malignant transformation might be assessed
in view of possible risk from overweight or
obesity [2].

Obesity is an excess of white adipose
tissue in the body, which is diagnosed by de-
termining the Body Mass Index (BMI),
where a BMI >30 kg/m? is classified as obese.
Currently, various studies have shown the
results indicating several mechanisms that
explain why obesity may contribute to the
development of various types of malignan-
cies, including thyroid cancer. Among the
mentioned factors are hormonal changes,
chronic inflammation and oxidative stress,
as well as hyperglycemia and insulin re-
sistance [3]. In the case of such type of thy-
roid cancer as PTC, these mechanisms may
play a significant role, but remain poorly
studied in Ukraine.

It is well-established that obesity is linked
to an increased risk of 13 types of cancer, in-
cluding PTC [4]. Considering the relation-
ship of such constitutional features as obe-
sity or overweight, it is important to think
about the risk stratification and to per-
form preventive measures among obese
population for early diagnosis of PTC.
Among the above-mentioned, it is believed
that one of the main mechanisms for carcino-
genesis of PTC is associated with the
changes of certain hormones in obese popu-
lation. It should be noted that adipose tissue

is not just a deposition of the body’s energy
resources, but also hormonally active tissue,
synthesizing a biologically active substances,
hormones, cytokines, to promote condi-
tions for oxidative stress, which triggers and
maintains a certain "circulus vitiosus". The
mentioned “circulus vitiosus™ contributes
to the further accumulation of adipose tissue,
or the maintenance of its mass in the event
that the patient decides to lifestyle modifi-
cation and plans to lose weight. The mo-
lecular pathogenetic changes in obesity
described above have a proven effect on
apoptosis, cell proliferation and differentia-
tion, and on elements of the cell cycle,
changes in which are key to malignant cell
transformation [5].

Published studies have shown that
patients with PTC often have elevated levels
of inflammatory markers, suggesting a po-
tential link between obesity-induced sys-
temic inflammation and the development of
this type of thyroid cancer [9]. Considerable
evidence also indicates the role of insulin re-
sistance in oncogenesis, which is usually as-
sociated with obesity, and is also a signifi-
cant risk factor for the development of PTC.
Insulin resistance leads to hyperinsulinemia,
which can promote cell proliferation and
suppress apoptosis [3]. These molecular and
genetic changes in obese patients have
been studied, but the actual changes in
clinical and morphological parameters,
such as carcinoma size, lymph node me-
tastasis status, a number of parameters of
carcinoma invasion, the number of mitoses
in 10 fields at x400 magnification, remain
poorly studied, in particular in Ukrainian
patients, and require additional scientific
evaluation and further investigation.

The aim of the study was to investigate
the relationship of obesity or overweight
with papillary thyroid carcinoma size.
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Materials and Methods

There were identified 91 patients who
underwent surgical management for PTC at
Verum Expert Clinic (Kyiv, Ukraine). Pa-
tients were divided into groups in relation to
their weight. BMI was calculated for all
patients in kg/m2. The study group consti-
tutes patients with overweight and obesity
based on their BMI. The BMI below 25 kg/m?
was considered as normal weight, and
BMI [25.0-29.9] kg/m? — as overweight,
> 30 kg/m? — as obesity [2; 10].

For each patient, the size of the tumor
(microcarcinomas < 1 cm in diameter and
tumors > 1 c¢cm in diameter) was studied.
Patients were divided into groups depending
on their weight. Informed consent was
obtained from all patients.

Non-parametric statistical analyses were
used for data evaluation processing by ap-
plying Kruskal-Wallis, Fisher’s exact test
(two-tailed). The difference between the
study groups was considered as significant
with p < 0.05.

Results and Discussion

Analysis of data from 91 patients with
PTC showed that in the group of patients
with obesity (BMI more than 30 kg/m?) were
20 (21 %) patients, in the group of patients
with overweight there were 45 (50 %) pa-
tients, and in the group of patients with
normal weight there were 26 (29 %) pa-
tients (p < 0.05). The summary of the analyses
of clinical and morphological features of the
studied groups of patients are presented
in Table. Thus, a high prevalence of over-
weight/obesity (71 %) was observed in our
PTC cohort. While this suggests a potential
association, the role of obesity as a risk
factor requires further validation in case-
control studies.

Clinical-pathomorphological data from the
patients were retrieved from the archived
medical records. At preoperative stage, all pa-
tients were examined for thyroid hormones,
liver function test (liver enzymes), total
blood count test, coagulation testing, concent-
ration of ionized calcium. Ultrasonography

Table. Analyses of the clinical and histopathological characteristics of the patients
with papillary thyroid carcinoma in relation to the weight of the patients

PTC PTC PTC
Parameters and and and normal
obesity | overweight | weight P
(n=20) (n = 45) (n =26)
Females, abs. (%) 11 (55) 35 (78) 22 (85) ns
Males, abs. (%) 9 (45) 10 (22) 4 (15) ns
: : 49.6 44.8 41.0
Mean age at diagnosis, years (range) (29.8-71.6) | (22.3-77.4) | (20.2-70.6) | ns
Mean size of carcinoma, cm (range) 1.60 1.00 0.95
’ (0.35-2.60) | (0.15-3.10) | (0.20-2.70) | 0.043
Microcarcinoma, abs. (%) 6 (30) 28 (62) 16 (62) |0.041
PTC coexisting with benign
thyroid pathology, abs. (%) 11(5) 32(71) 18 (69) ns
Multifocality, abs. (%) 33 (66) 15 (33) 8 (31) ns
Bilateral growth, abs. (%) 7 (35) 11 (24) 6 (23) ns
Metastases to local lymph nodes, abs. (%) 8 (40) 14 (31) 13 (50) ns
Psammoma bodies in lymph nodes, abs. (%) 2 (6) 0 (0) 2(2) ns
Relapse of PTC, abs. (%) 2 (4.4) 2 (4.4) 3 (11.5) ns

Notes: PTC — papillary thyroid carcinoma;

NS — non-significant at statistical analyses (p > 0.05).
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examination of the thyroid gland was done
with application of the Thyroid Imaging Re-
porting and Data System (TIRADS) scale
according to suggested scoring [11].

Fine-needle aspiration biopsy was per-
formed under the ultrasound guidance for
thyroid nodules, followed by cytological
examination with application of Bethesda
classification (TBSRTC categories 1-6). as
described by Juhlin C.C. et al. [12]. All thy-
roid operations were performed by applying
the technique of capsular dissection. During
surgery, identification and mobilization
of all parathyroid glands was performed, and
recurrent laryngeal nerves were identified
and preserved. Intraoperative frozen section
was done for patients with fine needle aspi-
ration biopsy TBSRTC categories 3, 4, 5,
and in case of the unilateral PTC without dis-
tinct confidence about the possible meta-
static spread to the local lymphatic nodules.
The volume of operative and postoperative
treatment was carried out taking into account
the valid recommendations of the American
Thyroid Association at the time of operation
[13]. The diagnosis was confirmed histo-
pathologically according to the World
Health Organization classification of endo-
crine tumors [14]. Fluorescence-guided
surgery was applied for better discrimination
of the parathyroid glands in accordance
with previously published protocols and
equipment [15].

Obesity and overweight were diagnosed
more frequently in females. There were
55 % of women in PTC with obesity group,
78 % of women in the groups of PTC with
overweight, as well as in the PTC with normal
weight there were 85 % of women, which
is consistent with the trends in overweight
and obesity among the female population
compared to men [3; 4; 10; 16]. It should
also be noted that PTC is also more com-
monly diagnosed in females, with a female-
to-male ratio of 3:1. No significant diffe-
rences were found for the frequencies of loco-
regional lymph node metastases, multifocal
growth of bilateral thyroid lobe involvement,

and the presence of psammoma bodies in the
study groups [17-19]. Considering over-
weight and obesity as significant factors
associated with the development of thy-
roid cancer and 12 other types of malig-
nant tumors, it is also important to evaluate
the relationship of overweight and obesity
with clinical-morphological features of car-
cinoma, to determine possible negative
effects.

Among various clinical-morphological
features, PTC microcarcinoma is considered
as one of the favorable features of PTC,
which is associated with a lower frequency
of biologically aggressive characteristics
(locoregional metastasis, multifocal growth,
invasive cancer characteristics, lower recur-
rence rate, etc.). Papillary thyroid microcar-
cinoma is usually associated with better
prognosis [20; 21]. Analysis of clinical and
morphological parameters of the studied
groups revealed significantly different sizes of
PTC: the average size of the carcinoma was
1.6 cm in the group of obese PTC patients,
1.0 cm in the group of overweight PTC
patients, and 0.95 cm in PTC patients with
normal weight (p = 0.043). The obtained
results indicate a statistically significant higher
frequency of microcarcinomas (i.e., PTC
measuring less than 1 cm in the largest dia-
meter) among patients with normal weight
(i.e., BMI below 25 kg/m?).

The further evaluation of this clinical
material of 91 overweight, obese and normal
weight patients revealed a PTC microcarci-
noma in 6 (30 %) patients in group of PTC
with obesity, in 28 (62 %) patients in group
of PTC with overweight, and in 16 (62 %)
patients in group of PTC with normal
weight (p = 0.041). Although analysis of the
incidence of PTC recurrence among the
study groups did not show a significant dif-
ference in the incidence of locoregional me-
tastases or in the incidence of recurrence in
the short-term postoperative follow-up (up to
1 year), the higher incidence of large cancers
(> 1 cm) in obese PTC patients and over-
weight PTC patients indicates the importance
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of considering the BMI of patients and taking in obese and overweight patients. Thyroid

this into account when planning the follow-up microcarcinomas are more common in pa-

of patients in the postoperative period. tients of normal weight. Obesity can be
Conclusions considered as a risk factor for faster growth
The results of the study indicate that PTC of neoplasms in PTC.

with a tumor diameter of > 1 cm is more likely Conflict of interest is absent.
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Hineuv A.B., JIypin L. A., I'opooeiiko M.b., Xonepia B.I'., Aooanna K.M., /Ivoein A.B.

3B’SI30K PO3MIPY IMANIISIPHOI KAPIIMHOMMY IIATONOAIBHOI 3AJI03H
3 O)KMPIHHAM ABO HAIVIMIIKOBOIO BATI'OIO

[MTaminsipHa kapumHoMa muronoaionoi 3ano3u (I[1IKIL3) B Ykpaini 3ycTpiuaerses i3 9acTo-
toto [1,7-1,8] % Bix ycix 3nosikicaux myxiauH. Oxupinsst (npu iHaekci macu tina (IMT) nonan
30 kr/m?) BUKIIMKAE KaHIIEPOTeHe3 Yepes FOPMOHAJIbHI 3MiHM, XPOHIUHE 3aManeHH s, OKCUIATUBHUI
CTpeC Ta 1HCYJIIHOPE3UCTEHTHICTb. MeTor NOCHiKeHHs OyJI0 BUBUEHHS BIUIUBY OKUPIHHS
ab6o manmipHoi Baru Ha posmip [IKII3. PerpocnexktuBHo Oyno obctexxeno 91 mamienta
3 rictonoriydo miareeprkenum [TKIL3, skux po3ainmim Ha TpyIiy 3 HOPMAJIBHOIO Baroro, HaJl-
MIpHOIO Baroro Ta OXHUpiHHAM BianosiaHo 10 IMT. [{ns koxHOro naiieHTa OyB BUBYEHUH po-
3Mip NyXJIMHU (MIKpOKapUUHOMH < 1 cM y niaMeTpi Ta myxyuHU >1 cM B aiamerpi). [amienTis
OyJ10 pO3ALICHO Ha IPYINH 3aJ€KHO BiJ] IXHBOI Baru, OTpUMaHo 1H(HOPMOBaHY 3rojly Ha y4acTb
y nociipkenHi. J{ns aHamizy JaHUX BUKOPHCTOBYBaucs nporpamu Statistica 12 (TIBCO
Software Inc., CIIA) ta GraphPad Prism 10 (GraphPad Software, LLC, CIIIA). Ctatuctiuuna
3HAYynIicTh Oyia BcranoBieHa npu p < 0,05. PesynbpTaTtu qociipkeHHs mokaszan, mo 71 %
MAI€HTIB MaJii HAIMIpHY Bary abo OKMpIHHS, [0 BKA3y€ HA 3HAYHUHN 3B'I30K MIXK ITiIBUIIIEHUM
IMT Ta pusuxom ITKII[3. JocTosipHo (p < 0,05) BU3Ha4YeHO, 1110 Oinbmi myxiauau (> 1 cm)
YacTille 3yCTpivanucs B Ipymnax 3 OKUPIHHIM Ta HaJMIPHOIO Baroro, TOJ1 sIK MiKPOKapILIMHOMHU
YacCTIIIe 3yCTPIivaIncs y Mall€HTIB 3 HOPMaJIbHOIO Barow. Pe3ynbratu qoCiiKeHHS CB114aTh,
mo [IKII3 3 giamerpom myxiauHu > 1 ¢M OLIbII BipOTiIHUH y MALI€HTIB 3 OXKUPIHHIM Ta HaJ-
MIpHOIO Barorw. MiKpOKapUUHOMH LIMTONOAI0HOI 3a7103U OUIBII NMpPUTaMaHHI Nali€eHTaM
3 HOPMaJIbHOIO Baror. OXHUPIHHA MOXHA PO3INIAAATH K (aKTOp PU3UKY MIBUALIOTO POCTY
HoBoyTBopeHb npu [TKII3.

Knwuoei cnoga: naninapra mikpokapyuHoma wumonooioHoi 3a103u, OHKOJIO2IYHULL PUSUK,
iHOeKc macu mina, cmaoilo8anHs NYXAUHU, NPOSHOCMUYHT (DaKmopu, MOPHOMemMpUUHI napamempu.
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