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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/m2, 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 cm 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, 

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 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/m2 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 ×400 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/m2 was considered as normal 

weight, and BMI [25.0–29.9] kg/m2 – as 

overweight, ≥30 kg/m2 – as obesity [2; 10]. 

For each patient, the size of the tumor 

(microcarcinomas <1 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 р<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/m2) 

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 

PTC  

and  

obesity 

(n=20) 

PTC  

and  

overweight 

(n=45) 

PTC  

and normal 

weight 

(n=26) 

p 

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  

(29.8–71.6) 

44.8  

(22.3–77.4) 

41.0  

(20.2–70.6) ns 

Mean size of carcinoma, cm (range) 1.60  

(0.35–2.60) 

1.00  

(0.15–3.10) 

0.95  

(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 (4.4) 3 (11.5) ns 
 

Notes: PTC – papillary thyroid carcinoma;  

ns – non-significant at statistical analyses (р>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/m2).  

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-

tients and taking this into account when 

 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. 
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Дінець А.В., Лурін І.А., Горобейко М.Б., Хоперія В.Г., Абдалла К.М., Льовін А.В. 

ЗВ’ЯЗОК РОЗМІРУ ПАПІЛЯРНОЇ КАРЦИНОМИ ЩИТОПОДІБНОЇ ЗАЛОЗИ 

З ОЖИРІННЯМ АБО НАДЛИШКОВОЮ ВАГОЮ 

Папілярна Карцинома Щитоподібної Залози (ПКЩЗ) в Україні зустрічається із часто-

тою [1,7–1,8] % від усіх злоякісних пухлин. Ожиріння (при Індексі Маси Тіла (ІМТ) по-

над 30 кг/м2) сприяє канцерогенезу через гормональні зміни, хронічне запалення, окси-

дативний стрес та інсулінорезистентність. Метою дослідження було вивчення впливу 

ожиріння або надмірної ваги на розмір ПКЩЗ. Ретроспективно було обстежено 91 паці-

єнта з гістологічно підтвердженим ПКЩЗ, яких розділили на групи з нормальною вагою, 
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надмірною вагою та ожирінням відповідно до ІМТ. Для кожного пацієнта був вивчений 

розмір пухлини (мікрокарциноми <1 см у діаметрі та пухлини ≥1 см в діаметрі). Пацієн-

тів було розділено на групи залежно від їхньої ваги, отримано інформовану згоду на 

участь у дослідженні. Для аналізу даних використовувалися програми Statistica 12  

(TIBCO Software Inc., США) та GraphPad Prism 10 (GraphPad Software, LLC, США). Ста-

тистична значущість була встановлена при p<0,05. Результати дослідження показали, що 

71 % пацієнтів мали надмірну вагу або ожиріння, що вказує на значний зв'язок між під-

вищеним ІМТ та ризиком ПКЩЗ. Достовірно (p<0,05) визначено, що більші пухлини 

(>1 см) частіше зустрічалися в групах з ожирінням та надмірною вагою, тоді як мікро-

карциноми частіше зустрічалися у пацієнтів з нормальною вагою. Результати дослід-

ження свідчать, що ПКЩЗ з діаметром пухлини >1 см більш вірогідний у пацієнтів 

з ожирінням та надмірною вагою. Мікрокарциноми щитоподібної залози більш прита-

манні пацієнтам з нормальною вагою. Ожирінням можна розглядати як фактор ризику 

швидшого росту новоутворень при ПКЩЗ. 

Ключові слова: папілярна мікрокарцинома щитоподібної залози, онкологічний ризик, 

індекс маси тіла, стадіювання пухлини, прогностичні фактори, морфометричні пара-

метри. 
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