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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 carcinogen-
esis 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
retrospective 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 relation 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 c¢m is more likely in obese and overweight patients. Thyroid microcarcinomas are more com-
mon in patients of normal weight. Obesity can be considered as a risk factor for faster growth of
neoplasms in PTC.

Keywords: papillary thyroid microcarcinoma, cancer risk, body mass index, neoplasm staging,
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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 pre-
viously, PTC might be diagnosed in coexis-
tence with other benign thyroid neoplasms as
well as might be associated with such co-
morbidity as overweight or obesity [1]. The
thyroid malignant transformation might be
assessed in view of possible risk from over-
weight or obesity [2].

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

It is well-established that obesity is lin-
ked to an increased risk of 13 types of can-
cer, including PTC [4]. Considering the re-
lationship of such constitutional features as
obesity or overweight, it is important to
think about the risk stratification and to
perform preventive measures among obese
population for early diagnosis of PTC.
Among the above-mentioned, it is believed
that one of the main mechanisms for car-
cinogenesis 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 tis-
sue, synthesizing a biologically active sub-
stances, hormones, cytokines, to promote
conditions for oxidative stress, which trig-
gers and maintains a certain “circulus viti-
osus". 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 modification and plans to lose
weight. The molecular pathogenetic chan-
ges in obesity described above have a pro-
ven effect on apoptosis, cell proliferation
and differentiation, and on elements of the
cell cycle, changes in which are key to ma-
lignant cell transformation [5].

Published studies have shown that pa-
tients with PTC often have elevated levels
of inflammatory markers, suggesting a po-
tential link between obesity-induced syste-
mic inflammation and the development of
this type of thyroid cancer [9]. Considerable
evidence also indicates the role of insulin
resistance in oncogenesis, which is usually
associated with obesity, and is also a sig-
nificant risk factor for the development of
PTC. Insulin resistance leads to hyperinsu-
linemia, which can promote cell prolifera-
tion and suppress apoptosis [3]. These mo-
lecular and genetic changes in obese pa-
tients have been studied, but the actual
changes in clinical and morphological pa-
rameters, such as carcinoma size, lymph
node metastasis status, a number of para-
meters of carcinoma invasion, the number
of mitoses in 10 fields at x400 magnifica-
tion, remain poorly studied, in particular in
Ukrainian patients, and require additional
scientific evaluation and further investiga-
tion.
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The aim of the study was to investigate
the relationship of obesity or overweight
with papillary thyroid carcinoma size.

Materials and Methods

There were identified 91 patients who
underwent surgical management for PTC
at Verum Expert Clinic (Kyiv, Ukraine).
Patients were divided into groups in rela-
tion to their weight. BMI was calculated
for all patients in kg/m2. The study group
constitutes patients with overweight and
obesity based on their BMI. The BMI be-
low 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 c¢cm in diameter and
tumors >1 cm in diameter) was studied. Pa-
tients were divided into groups depending
on their weight. Informed consent was ob-
tained 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 pa-
tients with overweight there were 45 (50%)
patients, and in the group of patients with
normal weight there were 26 (29%) pa-
tients (p<0.05). The summary of the analy-
ses of clinical and morphological features
of the studied groups of patients are pre-
sented in Table. Thus, a high prevalence of
overweight/obesity (71%) was observed in
our PTC cohort. While this suggests a po-
tential 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 archi-
ved medical records. At preoperative stage,
all patients were examined for thyroid hor-

mones, liver function test (liver enzymes),
total blood count test, coagulation testing,
concentration of ionized calcium. Ultraso-
nography examination of the thyroid gland
was done with application of the Thyroid
Imaging Reporting 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 apply-
ing the technique of capsular dissection.
During surgery, identification and mobili-
zation of all parathyroid glands was per-
formed, and recurrent laryngeal nerves
were identified and preserved. Intraopera-
tive frozen section was done for patients
with  fine needle aspiration biopsy
TBSRTC categories 3, 4, 5, and in case of
the unilateral PTC without distinct confi-
dence about the possible metastatic 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 opera-
tion [13]. The diagnosis was confirmed his-
topathologically according to the World
Health Organization classification of endo-
crine tumors [14]. Fluorescence-guided
surgery was applied for better discrimina-
tion of the parathyroid glands in accord-
ance 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 nor-
mal weight there were 85% of women,
which is consistent with the trends in over-
weight and obesity among the female popu-
lation compared to men [3; 4; 10; 16]. It
should also be noted that PTC is also more
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Table. Analyses of the clinical and histopathological characteristics of the patients
with papillary thyroid carcinoma in relation to the weight of the patients

Parameters

obesity | overweight | weight

PTC PTC PTC
and and and normal

(n=20) (n=45) (n=26)

Females, abs. (%)

11(55) | 35(78) | 22(85) | ns

Males, abs. (%)

9 (45) 10 (22) 4 (15) ns

Mean age at diagnosis, years (range)

49.6 44.8 41.0

(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(55) | 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(44) | 3(115) | ns

Notes: PTC — papillary thyroid carcinoma;

ns — non-significant at statistical analyses (p>0.05).

commonly diagnosed in females, with a fe-
male-to-male ratio of 3:1. No significant
differences were found for the frequencies
of locoregional lymph node metastases,
multifocal growth of bilateral thyroid lobe
involvement, and the presence of psammo-
ma bodies in the study groups [17-19].
Considering overweight and obesity as sig-
nificant factors associated with the deve-
lopment of thyroid cancer and 12 other
types of malignant tumors, it is also impor-
tant to evaluate the relationship of over-
weight and obesity with clinical-morpho-
logical features of carcinoma, to determine
possible negative effects.

Among various clinical-morphological
features, PTC microcarcinoma is conside-
red 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 micro-
carcinoma 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 pa-
tients, 1.0 cm in the group of overweight
PTC patients, and 0.95 cm in PTC patients
with normal weight (p=0.043). The obtai-
ned results indicate a statistically signifi-
cant higher frequency of microcarcinomas
(i.e., PTC measuring less than 1 cm in the
largest diameter) among patients with nor-
mal weight (i.e., BMI below 25 kg/m?).
The further evaluation of this clinical
material of 91 overweight, obese and nor-
mal weight patients revealed a PTC micro-
carcinoma 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 nor-
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mal weight (p=0.041). Although analysis
of the incidence of PTC recurrence among
the study groups did not show a significant
difference in the incidence of locoregional
metastases or in the incidence of recurren-
ce in the short-term postoperative follow-
up (up to 1 year), the higher incidence of lar-
ge cancers (>1 cm) in obese PTC patients
and overweight PTC patients indicates the
importance of considering the BMI of pa-

planning the follow-up of patients in the
postoperative period.

Conclusions

The results of the study indicate that
PTC with a tumor diameter of >1 cm is
more likely in obese and overweight pa-
tients. Thyroid microcarcinomas are more
common in patients of normal weight.
Obesity can be considered as a risk factor
for faster growth of neoplasms in PTC.

tients and taking this into account when Conflict of interest is absent.
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Uineywv A.B., Jlypin 1.A., I'opobeiiko M.b., Xonepia B.I'., A6oanna K.M., /Ivosin A.B.

3B’S130K PO3MIPY MANUISIPHOI KAPIIMHOMMY IIIUTONOJAIBHOI 3AJ1031
3 O’)KUPIHHSAM ABO HAUIMIIKOBOIO BAT'OIO

[Maninsipua Kapuunoma Illurononiouoi 3amo3u (ITIKIL3) B YkpaiHi 3ycTpivaeTbes i3 4acTo-
toto [1,7-1,8] % Bixg ycix 3n0sakicHuX myxiauH. Oxupinng (npu Inaexci Macu Tina (IMT) no-
Haz 30 kr/M%) cripusie KaHIeporeHe3y Yepes ropMOHaIbHI 3MiHH, XpOHidHE 3aMaleHHs, OKCH-
JATUBHHUM CTPEC Ta 1HCYJIIHOPE3UCTEHTHICTh. METO0 JOCIiTKEHHSI OyI0 BUBUEHHS BILUIUBY
okupiHHA abo HagmipHoi Baru Ha po3mip [IKII[3. PerpocniekTuBHo Oyno obctesxkeHo 91 mari-
eHTa 3 ricroyioriuao miareepprkeHuM [TKII3, skux po3aimam Ha TPy 3 HOPMAJILHOIO Baroro,
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HAJMIPHOIO Baror Ta okupiHHsAM BignosigHo a0 IMT. Jlns koxHoro naiieHta OyB BUBUCHUI
PO3Mip yXJuHHU (MiKpoKapimHoMu <1 cMm y aiameTpi Ta myxiauHu >1 cM B miamerpi). [larien-
TiB OyJI0O PO3/1JIEHO Ha TPYIHU 3aJEXKHO BiJ IXHHOI Baru, OTpUMaHo iH(pOpMOBaHy 3rojy Ha
y4acTb y AocHipKeHH1. JJis aHanmizy JaHUX BUKOPHCTOBYBaJIMCS porpamu Statistica 12
(TIBCO Software Inc., CIIIA) Ta GraphPad Prism 10 (GraphPad Software, LLC, CIIIA). Cta-
TUCTUYHA 3HAUYIIICTh Oyna BctaHoBNeHa mpu p<0,05. Pe3ynpTaTul AOCTIIXKEHHS TOKA3aJIH, 1110
71 % mamieHTiB MaM HAAMIpHY Bary abo OKHpIHHS, [0 BKa3y€e HAa 3HAYHUH 3B'I30K MIXK Mij-
BunienuM IMT Ta pusukom ITIKII3. Joctosipro (p<0,05) Bu3HauEHO, 1110 O1IbII1 MYXJIUHU
(>1 cm) yacTimie 3ycTpivyanucs B rpyIax 3 OKUPIHHAM Ta HaAMIPHOIO Baroko, TOJ1 K MiKpo-
KapUMHOMHU YaCTiIIe 3yCTpivajucs y MaIli€eHTiB 3 HOPMaJbHOIO Barow. Pesymbratu mocmifg-
xeHHs cBiguath, mo [IKI3 3 niamerpom myximHM >1 cM OUTBII BipOTiTHUHI y MAI[iEHTIB
3 OXKUPIHHAM Ta HAIMIPHOIO Baror. MiKpOKapIMHOMH HIUTOIOIOHOT 3a71031 OUIBII MPUTAa-
MaHHI Halli€HTaM 3 HOPMAaJIbHOIO Barorw. OKUPIHHAM MOXHA PO3TISAATH K (DAKTOp pU3HKY
HIBUALIOTO pocTy HOBOyTBOpeHb mpu TTKII3.

Knrouoegi cnosa: naninsapna mMikpokapyunoma wumonooioHoi 3a103u, OHKOJLO2IYHULL PUSUK,
iHOeKC macu mina, cmaoilo8aHHs NYXJAUHU, NPOSHOCMUYHI (pakmopu, moppomempuuni napa-
Mempu.
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