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Abstract \
Aim: 22-42% of patients with thyroid nodules are diagnosed as Bethesda category IV “Follicular Neoplasia (FN)”.
Although hemithyroidectomy (HT) is the recommended treatment for follicular neoplasia, some characteristics of
the patient or the disease make total thyroidectomy (TT) the treatment of choice. The aim of this study is to
evaluate our clinical results in patients with FN who underwent surgery and determine predictive risk factors in
patients with malignant pathology results.

Methods: 364 patients were included in the study. Fine needle aspiration biopsy (FNAB) with a FN result was
defined as a “target nodule”. Demographic, radiological and clinical characteristics of the two groups were deter-
mined. Two different types of surgical procedures were applied to the patients: HT or TT.

Results: The number of patients was 199 (54.7%) in Group 1 and 165 (45.3%) in Group 2. Malignancy was inci-
dentally detected in 138 patients (37.9%) outside the target nodule. The risk of malignancy was higher in those
under 45 compared to those aged 45 and older. Malignancy was observed in 123 (42.7%) of female patients and
42 (55.3%) of male patients. Additionally, the risk of malignancy increased in patients with nodules measuring 2
cm or larger.

Conclusions: In FN cases, the risk of malignancy increases in males, in nodules 2 cm and above, and in younger
age groups. According to our data, the risk of malignancy in FN is 45.3%. Additionally, the rate of incidental
thyroid cancer is 37.9%. We attribute the higher rates of these findings compared to literature to the increased
frequency of thyroid cancer in our region.
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Thyroid diseases are common in our country, as they are world- 2009 in order to standardize the results of cytological sampling ob-
wide. Ultrasound (US) detects nodules in 10-67% of the adult pop-  tained through FNAB 4. This reporting system, most recently up-
ulation, and in autopsy series, nodules are found in more than 50%  dated in 2023 5, still defines “Follicular Neoplasm (FN)” in category
of thyroid glands. The detection of malignancy in 9.2% to 14.8% of IV asa gray area (Figure-1). Problems encountered during the diag-
these nodules during cytological diagnosis emphasizes the im-  nostic process of patients in this category continue to pose signifi-
portance of distinguishing between malignant and benign nodules . cant challenges in treatment planning. Between 22-42% of patients
However, since cytological examination may not always yield suffi-  undergoing FNAB receive a Bethesda category IV “Follicular Neo-
cient results, uncertainties can arise in the management of thyroid  plasm” diagnosis ¢. The malignancy rate for Bethesda category IV
nodules. Thyroid nodules must be defined radiologically, clinically = ranges from 10-40% *. This category is among the most controver-
and most importantly cytologically for treatment planning. The av-  sial groups within the system because it is not possible to differen-
erage sensitivity of fine needle aspiration biopsy (FNAB) for detect-  tiate between benign and malignant diseases cytologically in FN di-
ing thyroid cancers has been found to be 83%, specificity 92%, and  agnosis. Cytological examination with FNAB is significantly success-
diagnosticaccuracy 95% 23. Bethesda System for Reporting Thyroid  ful in distinguishing between papillary thyroid carcinoma (PTC) and
Cytopathology was introduced by the National Cancer Institute in  benign diseases. However, it is difficult to differentiate between
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follicular thyroid carcinoma (FTC) (Figure-3), follicular variant
papillary thyroid carcinoma (fvPTC) (Figure-4), benign follicular
adenoma (Figure-2), and diseases such as hyperplastic nodular
goiter in cases of follicular lesions classified as FN 7-9.

Currently, while the recommended treatment method for
patients diagnosed with FN is hemithyroidectomy (HT), the charac-
teristics of the patient and the disease affect treatment manage-
ment, and total thyroidectomy (TT) may be applied in selected
cases. Reasons for performing TT include multinodular goiter, dis-
crepancies between FNAB results and radiological and clinical find-
ings, a family history that increases the risk of thyroid cancer, expo-
sure to radiation in the head and neck area, the patient's preference
to avoid a second surgical procedure in cases requiring completion
thyroidectomy, and particularly in our country, the common occur-
rence of hypothyroidism (due to thyroiditis) in women, leading to
them receiving levothyroxine treatment. There are ongoing discus-
sions in the literature regarding the treatment methods applied in
most series. The aim of this study is to evaluate the clinical outcomes
in patients diagnosed with FN as a result of FNAB and undergoing
surgery, as well as to investigate the impact of predictive factors we
determine on the choice of surgical type concerning malignancy.

Follicular Neoplasia: Microfollicles composed of thyrocytes
exhibiting nuclear atypia on a colloid-poor background (MGG X100).
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Follicular Adenoma: A lesion characterized by small follicles that are
generally poor in colloid, surrounded by a thick fibrous capsule, ex-
hibiting signs of pressure against the surrounding thyroid tissue (HE
X40).

https://dergipark.org.tr/en/pub/jocass

Follicular Carcinoma: A minimally invasive carcinoma character-
ized by microfollicular structures that exhibit complete capsule in-
vasion and are poor in colloid (HE X100).

Follicular Variant Papillary Carcinoma: Follicular structures com-
posed of thyroid cells exhibiting features of papillary carcinoma,
characterized by nuclear enlargement, clearing, irregular nuclear
membranes, peripheral placement of small single nucleoli, grooves,
and intranuclear pseudoinclusions. The lesion is encapsulated and
presents an infiltrative pattern, with no true papillary architecture
observed (HE X400).

2. Materials and Methods

The data for our study were retrospectively obtained from the
files of 364 patients who underwent surgery due to a diagnosis of
follicular neoplasia (FN) at Baskent University School of Medicine
Adana Dr. Turgut Noyan Application and Research Center between
January 2016 and July 2021. Our study received approval from the
Ethics Committee of Baskent University School of Medicine with the
number KA 22/125. Patients who presented during the specified
period and were found to have thyroid nodules through physical ex-
amination, laboratory, and radiological investigations, and for
whom fine-needle aspiration biopsy (FNAB) was indicated, were in-
cluded in the study. During this process, data were collected from
patients with FN detected by FNAB who subsequently underwent
surgical intervention. Data collected included age, gender, medical
history (family history, radiation exposure to the head and neck,
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etc.), medications, comorbidities, previous thyroid surgeries,
known thyroid diseases, presenting complaints, physical examina-
tion findings, ultrasound characteristics (echogenicity, calcification,
vascularity, internal nodule structure, nodule borders, vertical and
horizontal size ratios, halo, nodule size), pathology results (type of
cancer in the target nodule), incidental cancer rates and types and
rates of complementary thyroidectomy. Predictive risk factors for
malignancy in follicular neoplasia were determined through a liter-
ature review. Nodules with FN diagnosed via FNAB were defined as
the "target nodule." Patients were divided into two groups based on
whether the target nodule was malignant or benign. Those with be-
nign target nodules were classified as Group 1, while those with ma-
lignant target nodules were classified as Group 2. A comparative
analysis was conducted between the two groups regarding demo-
graphic, radiological and clinical parameters. Additionally, both
Group 1 and Group 2 were further subdivided into three subgroups
based on nodule size. Nodules measuring 2 cm or less were classi-
fied as A (1A, 2A), those between 2-4 cm as B (1B, 2B), and those 4
cm or larger as C (1C, 2C). The malignancy risk based on nodule size
was compared both between the two groups and within their re-
spective subgroups. The types and subtypes of thyroid cancers in
patients with malignant target nodules and incidental malignancies
(nodules outside the target) were identified. Patients underwent ei-
ther hemithyroidectomy (HT) or total thyroidectomy (TT). Those
who underwent HT and were classified as high-risk for malignancy
based on pathology results underwent complementary thyroidec-
tomy.

Statistical analyses were performed using SPSS version 25.0.
The normal distribution of variables was assessed using the
Shapiro-Wilk test. Descriptive analyses presented mean * standard
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deviation and median (min-max) values. The Mann-Whitney U test
was used for evaluating non-normally distributed variables be-
tween the two groups. Categorical variables were expressed in
terms of frequency and percentage. The relationships between cat-
egorical variables were examined using the Chi-Square Test. Differ-
ences between groups were determined using Dunn’s Bonferroni
Test. Univariate logistic regression analysis was conducted to iden-
tify factors influencing the risk of malignancy. Independent varia-
bles with p-values of 0.25 or below were included in the model. A p-
value of less than 0.05 was considered statistically significant.

A total of 364 patients were included in the study. Group 1 con-
sisted of 199 patients (54.7%), while Group 2 included 165 patients
(45.3%). Of the patients, 288 (79.12%) were female and 76
(20.88%) were male. The average age was 46.77 + 13.43 years,
ranging from 14 to 81 years. There were 160 patients (43.96%) un-
der 45 years old and 204 patients (56.04%) aged 45 and older. In
Group 1, 62.30% of the patients were 45 years and older, while in
Group 2, 37.70% were in the same age group. Univariate logistic
regression analysis to determine factors influencing the risk of
malignancy showed that age (under 45 and 45 and older)
significantly affects the risk of malignancy. The risk of malignancy
was higher for those under 45 years compared to those 45 and older
(p > 0.001). Variables with a significance level of p < 0.25 would be
included in the multivariate logistic regression model; however,
only one independent variable, age, met this criterion. Among
female patients, 123 (42.7%) were diagnosed with malignancy,
while 42 male patients (55.3%) were diagnosed as well.

Demographic data of the patients

Benign (n=199) Malignant (n=165)

(Group 1) (Group 2) p
n % n %
Neck swelling 22 (11.06) 28 (16.97)
Incidental 23 (11.56) 24 (14.55)
Goiter follow-up 43 (21.61) 40 (24.24)
Hypothyroidism 5 (2.51) 4 (2.42)
. Hyperthyroidism 7 3.52 2 121
Complaint C())/rF:]preg/sion sign 10 Es.osg 10 E6.06g 0.248
Extrathyroidal endocrine disease 29 (14.57) 16 (9.70)
Nodule detected on PET/BT scan 3 (1.51) 5 (3.03)
Signs of thyroiditis 1 (.50) 3 (1.82)
Pain in neck 9 (4.52) 2 (1.21)
Hyperthyroidism 37 (18.59) 23 (13.94)
. . Hypothyroidism 12 (6.03) 12 (7.27)
gics”e‘acgem'tam thyroid  Jivr0id nodule 57 (28.64) 47 (28.48) 0.623
Thyroid cancer operation 1 (0.50) 0 (0.00)
Thyroidectomy (Benign pathology) 6 (3.02) 2 (1.22)
Family history of thyroid Yes 8 (4.02) 9 (5.45) 0518
cancer No 191 (95.98) 156 (94.55) '
. Yes 19 (9,55) 14 (8,48)
Levothyroxin use No 180 (90,45) 151 (91,52) 0.725
Female 165 (82,91) 123 (74,55)
> Male 34 (17,09) 42 (25,45) 0.051
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Although the malignancy rate was higher in male patients, there
was no statistically significant difference between genders
regarding malignancy rates (p = 0.051). The average age of patients
in Group 2 was 44.26 *+ 14.02 years, while the average age in Group
1 was 48.81 + 12.59 years. There was a statistically significant
difference in the ages of patients between both groups, with Group
1 having a higher average age (p = 0.001).

Reasons for hospital admission included palpable neck swelling
in 50 patients (13.74%), incidental detection of thyroid nodules in
47 patients (12.91%), known follow-up of multinodular goiter in 83
patients (22.80%), follow-up due to hypothyroidism in 9 patients
(2.47%), follow-up due to hyperthyroidism in 9 patients (2.47%),
compressive symptoms in 20 patients (5.49%), diagnosis at another
center in 64 patients (17.58%), follow-up due to non-thyroidal en-
docrine disorders in 45 patients (12.36%) and thyroid nodules de-
tected on PET/CT in 8 patients (2.20%). One patient (0.27%) was
under follow-up due to recurrence after thyroidectomy (malig-
nancy). Thirteen patients (3.57%) were under follow-up due to be-
nign thyroidectomy, 4 patients (1.10%) presented with thyroiditis
symptoms, and 11 patients (3.02%) presented with complaints of
pain in the neck and throat.

Both Group 1 (21.61%) and Group 2 (24.24%) had the most
common reason for admission as the detection of FN from biopsies
performed on patients under follow-up for multinodular goiter.
When comparing presenting complaints between the two groups,
no statistically significant difference was found (p > 0.05). In terms
of medical history, 60 patients (16.48%) had hyperthyroidism (37
in Group 1 and 23 in Group 2), and 33 patients (9%) had hypothy-
roidism (19 in Group 1 and 14 in Group 2). There was no statistically
significant difference regarding functional disorders between the
groups (p > 0.05). A family history of thyroid cancer was present in
17 patients (4.67%) (8 in Group 1 and 9 in Group 2), and one patient
had previously been operated on for papillary thyroid cancer. No
statistically significant difference was observed between the groups
regarding family history (p > 0.05) (Table-1).

Preoperative ultrasound (USG) examination evaluated features
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for malignancy in nodules: microcalcifications were present in
31.32%, solid components in 99.45%, irregular borders in 6.89%,
absence of halo in 66.21%, hypoechogenicity in 75.6%, anteropos-
terior to transverse diameter ratio greater than 1 in 40.3%, and vas-
cularity in 51.3% of patients. When comparing all USG parameters
between Groups 1 and 2, no statistically significant differences were
found (Table-2).

63.32% of patients in Group 1 and 55.76% in Group 2 were
found to have bilateral thyroid nodules in the USG examination. In
terms of cystic characteristics of nodules, significant differences
were observed among benign groups and malignant groups with
nodule sizes smaller than 20 mm, between 20 mm and 40 mm, and
larger than 40 mm (p = 0.032). Among those with malignant nodules
larger than 40 mm, 50% had cystic features, while 19.32% in the 20-
40 mm group and 31.31% in the benign group had cystic features.
Cases in Group 2 were subdivided according to nodule size in order
to evaluate the relationship between malignancy risk and size.
Those with nodules measuring 2 cm or less were classified as 24,
those between 2-4 cm as 2B, and those 4 cm or larger as 2C. There
were 89 patients in Group 24, 66 in Group 2B, and 10 in Group 2C.

The average nodule size across all groups was 20.71 + 10.08 mm.
The average nodule size in Group 1 was 20.86 * 9.31 mm, while in
Group 2 it was 20.53 £ 10.97 mm.

When comparing nodule sizes between groups, no statistically
significant difference was observed (p > 0.05). The average nodule
size in Group 2A was found to be 12.66 + 3.54 mm. The nodule size
in Group 1 was larger than that in Group 24, and the results were
statistically significant (p < 0.001) (Table-3). There was no statisti-
cally significant difference in average age between Groups 1 and 2A.
The average nodule size in Group 2B was 27.53 + 5.87 mm, which
was significantly larger compared to Group 1 (p < 0.001). The aver-
age age of patients in Group 2B was 43.49 + 14.77 years, and they
were significantly younger than those in Group 1 (p = 0.040)
(Table-3). The average nodule size in Group 2C was found to be
47.90 = 8.02 mm, which was also statistically significantly larger
than that in Group 1 (p < 0.001) (Table-3).

Malignancy risk of the nodule with follicular neoplasia cytology according to ultrasound findings

Benign (n=199)

Malignant (n=165)

(Group 1) (Group 2) P
n % n %
Hypoechoic 149 (75.25) 126 (76.36)
. Hyperechoic 4 (2.02) 1 (0.61)
Echogenity Isoechoic 36 (18.18) 26 (15.76) 0.425
Heterogenous 9 (4.55) 12 (7.27)
. I Yes 60 (30.15) 54 (32.73)
Microcalcification No 139 (69.85) 111 (67.27) 0.598
. Yes 197 (99.49) 163 (99.39)
Solid component No 1 (0.51) 1 (0.61) 0.999
. Yes 62 (31.31) 47 (28.68)
Cystic No 136 (68.69) 117 (71.34) 0.584
. Yes 59 (29.80) 48 (29.27)
Mixed No 139 (70.20) 116 (70.73) 0.912
Regular 181 (91.41) 157 (95.15)
Border Irregular 17 (8.59) 8 (4.85) 0.161
. Decreased 96 (48.48) 80 (48.48)
Vascularity Increased 102 (51.52) 85 (51.52) 0.999
Yes 68 (34.17) 55 (33.33)
Halo No 131 (65.83) 110 (66.67) 0.866
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Comparison of nodule size and age in Group 1 and 24, 2B, 3C

Benign (Group 1)

Malignant <20 mm (Group 2A)

Mean =+ sd Median (min-max) Mean =+ sd Median (min-max) P
Group 1vs 2A Age _ 48.81+12.59 49(20-80) 45.16+12.70 45(16-78) 0.202
Nodule size 20.68+9.18 20(5-55) 12.66+3.54 12(6-19) <0.001
Benign (Group 1) 20 mm< Malignant <40 mm (Group 2B)
Mean =+ sd Median (min-max) Mean + sd Median (min-max)
Group 1vs 2B Age _ 48.81+12.59 49(20-80) 43.49+17.77 43(14-81) 0.040
Nodule size 20.68+9.18 20(5-55) 27.5345.87 27(20-40) <0.001
Benign (Group 1) Malignant >40 mm (Group 2C)
Mean =+ sd Median (min-max) Mean + sd Median (min-max)
Group 1vs 2C Age _ 48.81+12.59 49(20-80) 41.69+19.10 31(23-76) 0.191
Nodule size 20.68+9.18 20(5-55) 47.90+8.02 45(42-70) <0.001

Incidental thyroid cancer exccept target thyroid nodule

Benign Malignant <20 mm Malignant 20-40 mm Malignant >40 mm
(Group 1) (Group 2A) (Group 2B) (Group 2C)
n % n % n % n %

Micropapillary carcinoma 60 88.24 36 90.00 21 75.00 2 100.00
PTC/Follicular variant 6 8.82 3 75 4 14.29 - -
PTC/Classical variant - - 1 2.50 1 3.57 - -
PTC/Tall cell variant 1 1.47 - - 1 3.57 - -
PTC/Oncocytic variant - - - - 1 3.57 - -
Hurthlecell carcinoma 1 1.47 - - - - - -

* PTC: Papillary thyroid cancer.
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Age

Benign Malignant<20 mm  20mm < Malignant<40mm  Malignant > 40 mm

The relationship between nodule size and patient age and
malignancy

When benign (Group 1) and malignant cases in each of the three
subgroups (Group 24, 2B, 2C) were evaluated together according to
age distribution, it was determined that the increase in nodule size
and younger patient age increased the likelihood of malignancy (p <
0.001) (Graph-1).

Given that patient age could be another predictor of the malig-
nancy potential of nodules diagnosed with FN, cases were evaluated
in four age groups. Among 16 patients ages between 18-25 years, 11
(68.75%) had malignancies, while 5 (31.25%) had benign diagno-
ses. Among 108 patients ages between 25-40 years, 55 (50.93%)
had malignancies and 53 (49.07%) had benign diagnoses. Among
168 patients ages between 41-60 years, 70 (41.67%) had malignan-

89

cies and 98 (58.33%) had benign diagnoses. Among 72 patients over
61 years old, 29 (40.28%) had malignancies and 43 (59.72%) had
benign diagnoses. The malignancy rate was found to be higher in
younger age groups (Graph-2). In the 25-40 age group, the number
of malignant pathologies exceeded that of benign, but this trend re-
versed in the 41-60 age group, suggesting that predictions regard-
ing malignancy and age will differ between these two groups. A re-
peated chi-square analysis suggested that 160 cases were under 45
years of age, while 204 were 45 years and older.

Number of
cases
120 Pathology
I target nodule malignant
M target nodule benign
100
80
60
40
N — I .
5 - Age
18-25 26-40 41-60 >61

Distribution of pathology results by age groups
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Number of
cases

Pathology
W target nodule malignant
M target nodule benign

125

Age

<45 age >45 age

Distribution of pathology results according to age 45

Among those under 45, 88 (55%) were diagnosed with
malignancy, and 72 (45%) were diagnosed with benign pathology.
Among those over 45 yaers, 77 (27.7%) were diagnosed with
malignancy and 127 (62.3%) were diagnosed with benign
pathology. The likelihood of FN cytology nodules being malignant
was found to be statistically significantly higher in cases under 45
years (p <0.001). In the group under 45 years of age, 88 (55%) cases
were diagnosed with malignant pathology, and 72 (45%) cases were
diagnosed with benign pathology. In the group over 45 years of age,
77 (27.7%) cases were diagnosed with malignant pathology, and
127 (62.3%) cases were diagnosed with benign pathology. The
likelihood of malignancy in FN cytology cases was found to be
statistically significantly higher in the group under 45 years of age
(p<0.001) (Graph-3).

Upon examining the pathological evaluations of patients, the
most frequently seen histological subtype in Group 2A, where the
target nodule was malignant, was micro-papillary thyroid cancer (n
=44, 49.44%). The most commonly seen subtype in Group 2B was
follicular variant papillary thyroid cancer (n =34, 51.52%), and sim-
ilarly, in Group 2C, the most frequently seen subtype was also follic-
ular variant papillary thyroid cancer (n =7, 70%). Among all malig-
nant cases (165 patients), the most frequently observed histological
subtypes were micro-papillary thyroid cancer in 48 (29%) patients
and follicular variant papillary thyroid cancer in 57 (34.5%) pa-
tients. Follicular thyroid cancer was observed in 8 (4.8%) patients.

Incidental thyroid malignancies were observed in 138 patients
(37.9%) outside of the target nodule. Among these, 119 had micro-
papillary thyroid cancer, 13 had follicular variant papillary thyroid
cancer, 2 had classic variant papillary thyroid cancer, 2 had tall cell
variant papillary thyroid cancer, 1 had oncocytic variant papillary
thyroid cancer, and 1 had Hurthle cell carcinoma. The rate of inci-
dental thyroid cancer was observed to be 34.1% (68 out of 199 pa-
tients) in Group 1 and 42.4% (70 out of 165 patients) in Group 2. In
both groups, the most frequently observed histological type was mi-
cro-papillary thyroid cancer (88.24% in Group 1 and 84.29% in
Group 2) (Table-4). In Group 1, 130 patients and in Group 2, 118
patients underwent bilateral total thyroidectomy, while 69 patients
in Group 1 and 47 patients in Group 2 underwent unilateral thyroid-
ectomy. There was no statistically significant difference between
the two groups regarding the surgical technique. In Group 2, 27 pa-
tients (16.36%) underwent complementary thyroidectomy due to
incidental thyroid malignancy, compared to 3 patients (1.51%) in

90
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Group 1. This included 13 patients in Group 24, 13 in Group 2B, and
1 in Group 2C.

Thyroid nodules are morphological changes that can be distin-
guished from normal thyroid tissue through ultrasound (USG) ex-
aminations. They occupy space within the parenchyma and have dif-
ferent consistencies. Thyroid nodules are more commonly seen in
endemic regions and are one of the most frequently encountered
conditions in clinical practice. Approximately 5% of women and 1%
of men worldwide have palpable nodules. Ultrasound examinations
reveal thyroid nodules in 10-68% of the population % 10, 11,12, 13 A
thyroid nodule can be noticed by the patient themselves, but more
frequently, it is detected during physical examinations or through
radiological imaging methods (such as neck ultrasound, PET/CT, CT,
MR, etc.). Nowadays with the increasing use of imaging methods for
diagnostic and screening purposes for various reasons, there has
been a notable rise in the number of thyroid nodules and conse-
quently, thyroid cancers 1415, Some authors argue that the increase
in the number of nodules, especially cancer cases, cannot be solely
explained by the rise in imaging techniques 16.17. This is because the
relative increase in cancer cases is observed not only in small-sized
nodules but also in larger ones. Approximately 5-14% of thyroid
nodules are malignant 1 18, Therefore, the medical history, physical
examination, imaging, and cytological evaluations of patients with
thyroid nodules should be conducted thoroughly and carefully. Re-
gardless of how the diagnosis is made, as the detection rate of thy-
roid nodules increases, so do the uncertainties regarding the clinical
approach to these nodules. This situation emphasizes the im-
portance of understanding the malignancy risk associated with nod-
ules detected in the preoperative period.

For the evaluation of incidentally detected or clinically noticed
thyroid nodules, total neck ultrasound is the primary imaging
method. In these ultrasound examinations, patients in the risk
group undergo Fine Needle Aspiration Biopsy (FNAB) for cytologi-
cal evaluation of the nodule. FNAB is the gold standard method for
diagnosing nodules with high accuracy through a simple procedure
19,20, However, although FNAB can aid in distinguishing malignant
from benign nodules, uncertain results can create clinical dilemmas,
and pathologists cannot provide a clear diagnosis for approximately
30% of thyroid nodules for various reasons 21.

To standardize pathological interpretations, the Bethesda Re-
porting System, updated by the National Cancer Institute in 2023 5,
is utilized. The category IV diagnosis of FN within this reporting sys-
tem is still defined as a gray area in clinical studies. In this category,
distinguishing between benign and malignant disease is not possi-
ble cytologically. Various studies have shown that approximately
27-52% of lesions diagnosed as FN by FNAB are often malignant
upon histopathological examination. The most frequently observed
malignancy is Papillary Thyroid Carcinoma (PTC), followed by Fol-
licular Thyroid Carcinoma (FTC) 22 23, The majority of such nodules
(48-73%) are benign, meaning many patients are subjected to un-
necessary diagnostic surgeries. Thyroid surgeries can lead to seri-
ous complications such as thyroid hormone imbalance, hypopara-
thyroidism, recurrent laryngeal nerve injury, bleeding, and infec-
tion, in addition to increasing hospitalization costs24.

There is no complete consensus on the recommended treatment
for Bethesda Category IV thyroid nodules, but the most commonly
applied method, also included in the ATA guidelines 25, is hemithy-
roidectomy (HT). Recently, molecular tests for risk assessment have
emerged to avoid unnecessary surgical interventions. However,
these molecular tests are quite expensive and difficult to access.
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Given that a significant portion of these nodules is benign after sur-
gery, it is believed that this group of patients faces unnecessary sur-
gical morbidity risks. On the other hand, if the final pathology result
is malignant, the possibility of complementary thyroidectomy
arises. The risks of surgical complications associated with second-
ary interventions (such as recurrent laryngeal and superior laryn-
geal nerve injuries, hypoparathyroidism, etc.) increase with comple-
mentary thyroidectomy.

Additionally, varying rates of thyroid malignancy based on geo-
graphic regions, the presence of Hashimoto's disease accompanying
Bethesda category IV FN in patients, the existence of concurrent
multinodular disease, and social factors such as patients' refusal to
consider a second surgery raise the option of total thyroidectomy
(TT) in patients classified as high-risk radiologically and clinically,
despite being in the gray area cytologically.

This controversial situation and uncertainty highlight the need
for research into preoperative assessment criteria that could be
used to determine the overall malignancy risk of these nodules or
the risk rates specific to clinics (such as geographic differences and
hospitals located in regions with high cancer prevalence) and em-
phasize the necessity for treating patients based on these results 22,
26,27

Numerous studies in the literature have investigated demo-
graphic, clinical, and radiological predictive factors for malignancy
in FN. Common and differing results have been reported, and the
factors predicting malignancy risk in patients have not been fully es-
tablished. Age, male gender, large nodule size, ultrasound character-
istics, and cytological features have been reported as primary risk
factors for identifying patients at risk of malignancy. However, var-
iables determining malignancy in follicular neoplasms remain a
topic of debate 28.

Among the predictive factors, ultrasound characteristics have
been studied, with solid structure of the nodule, microcalcifications,
or hypoechoic patterns being associated with malignancy 2. In our
study, all ultrasound variables believed to increase the risk of ma-
lignancy in nodules during the preoperative period were evaluated,
and no differences in ultrasound characteristics were found be-
tween malignant and benign groups. Since all patients in our study
were evaluated by the same radiology team, we believe that mis-
leading factors related to the radiologist are at their lowest level.
Consequently, we observed that ultrasound findings were not effec-
tive in distinguishing between benign and malignant FN. For thyroid
nodules classified as EU-TIRADS 5, a decision for fine needle aspira-
tion biopsy (FNAB) is typically made 29. We attribute the primary
reason for features increasing malignancy risk, or in other words,
the EU-TIRADS category, not actually increasing malignancy risk to
the frequent demonstration of EU-TIRADS 5 category features in be-
nign nodules as well. In another study, similar to ours, no difference
in ultrasound characteristics was found between benign and malig-
nant follicular thyroid lesions 30. Similarly, Sillery et al. demon-
strated that the ultrasound characteristics of follicular adenomas
and follicular thyroid carcinomas (FTC) are similar 31. There are
controversial results regarding additional potential ultrasound fea-
tures associated with follicular malignancy, such as the absence or
presence of a halo, hypoechogenicity or isoechogenicity, unclear
borders, and the absence of cystic changes 2227,31-33,

It is a well-known fact that the presence of a solid component in
thyroid nodules increases the risk of malignancy. In contrast, the
presence of a cystic component significantly decreases this risk. In
our study, we also demonstrated that as nodule size increases, the
rate of malignancy rises. We noted that the cystic nature of the nod-
ule serves as an indicator that reduces the likelihood of malignancy.
Interestingly, while the probability of cancer in solid nodules in-
creases with nodule size, this is not the case for cystic nodules,
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where the risk of malignancy does not rise despite an increase in
size.

Malignancy rates in FN show variations between clinics. These
differing rates are influenced not only by clinical data but also by the
demographic and ethnic characteristics of the patients. Bongiovanni
et al. reported a malignancy rate of 26.1% in FN cases 34 In another
study by Kim et al., the malignancy rate was noted as 35.1% 28. They
attributed this higher rate compared to literature reports to ethnic
differences. They mentioned that most previous studies were con-
ducted in the United States, while in their own country, Korea, the
prevalence of thyroid cancer is high. Similarly, another study con-
ducted in Korea by Yim et al. reported a malignancy rate of 48% 35.
In another study, the malignancy rate in Bethesda Category IV nod-
ules was found to be 48.9%. Additionally, incidental malignancy was
detected in 30.7% of patients, leading to a total malignancy rate of
79.6% 36. In our study, the malignancy rate among patients diag-
nosed with FN who underwent surgery was found to be 45.3%. This
rate is higher than that reported in many studies in the literature.
Similar to the studies from Korea, we attribute this high rate to the
elevated prevalence of thyroid cancer in the region where the study
was conducted.

In our study, incidental malignancy was observed outside the
target nodule in 138 of the 364 patients (37.9%). In Group 1, the
rate of incidental thyroid cancer was 34.1% (68/199 patients),
while in Group 2 it was 42.4% (70/165 patients). In both groups,
the most frequently observed histological type was micro-papillary
thyroid cancer. Another study highlighting the regional differences
affecting the incidence of thyroid cancer reported that 721 patients
underwent surgery for FN, with 402 (55.7%) having total thyroid-
ectomy (TT) and 319 (44.3%) having hemithyroidectomy (HT), re-
sulting in a malignancy rate of 24% (176/721 cases). The patients
in this study were operated on in two different regions. The malig-
nancy rate was recorded as 34.9% in Sardinia and 18.9% in Campa-
nia. Additionally, the risk of malignancy was higher in those who un-
derwent TT (31%) compared to those who had HT (16%). However,
considering that the malignancy rate remains low even after routine
TT, there is commentary suggesting that surgical interventions may
signify "overtreatment” in many cases. The study states that Sar-
dinia is an endemic goiter region, with a very high incidence of au-
toimmune diseases (especially Hashimoto's thyroiditis), which
likely contributes to the observed higher malignancy rates. For
these reasons, it is emphasized that when making surgical decisions,
not only clinical and radiological data but also ethnic and regional
factors may play a role in malignancy risk. This situation explains
the prevalence of TT selection in endemic regions, a regional risk
factor 37. Other studies also highlight that the structure of at-risk
populations and the clinical-pathological characteristics of cancer
may vary significantly based on ethnic origin and geographic loca-
tion 38,

In our study, 27 patients (16.36%) in Group 2 and 3 patients
(1.51%) in Group 1 (who were found to have incidental thyroid ma-
lignancy) underwent complementary thyroidectomy. Bilateral total
thyroidectomy (TT) was performed on 130 patients in Group 1 and
118 patients in Group 2, while unilateral thyroidectomy was per-
formed on 69 patients in Group 1 and 47 patients in Group 2. The
high rate of TT in our study can be attributed to the presence of hy-
perthyroidism in 60 patients (16.48%) (37 in Group 1 and 23 in
Group 2) and hypothyroidism/Hashimoto's disease in 24 patients
(6.59%) (12 in Group 1 and 12 in Group 2). Additionally, 17 patients
(4.67%) had a family history of thyroid cancer (8 in Group 1 and 9
in Group 2), and one patient had previously been operated on for
papillary thyroid cancer. Furthermore, ultrasound examinations re-
vealed that bilateral thyroid nodules were present in 63.32% of pa-
tients in Group 1 and 55.76% in Group 2. The endemic nature of thy-
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roid diseases and cancer in our region also plays a significant role in
our broader surgical practices.

In a study, the most frequently encountered malignant patholo-
gies in FN cases were identified as PTC (53.4%) and FTC (40.49%).
Moreover, nearly one-third of the malignancies (37.7%) were
fvPTC. The authors suggested that the high rate of fvPTC cases may
be due to the possibility of misdiagnosis or incorrect diagnosis of
truly malignant cases as a result of fine-needle aspiration biopsy
(FNAB) 28. These malignant cases were diagnosed correctly post-
surgery due to the absence of tumor capsule and vascular invasion
findings. In our study, the most common histological subtypes ob-
served in the malignant group were micropapillary thyroid carci-
noma in 48 patients (29%) and fvPTC in 57 patients (34.5%). In
eight patients (4.8%), FTC was observed. When examining the
pathological evaluations of the patients’ subgroups (24, 2B, 2C), the
most common histological subtype in Group 2A was micropapillary
thyroid carcinoma, in Group 2B it was fvPTC, and similarly in Group
2C it was also fvPTC.

A study investigating factors that help predict malignancy after
preoperative FN diagnosis analyzed 368 thyroidectomy samples.
The authors found that 60% of nodules with cytological nuclear
changes associated with PTC were malignant 39. In another study in-
volving 98 FN cases, the malignancy rates for atypical and non-atyp-
ical FN were reported as 44.4% and 6.8%, respectively, thus sup-
porting the predictive value of the presence of atypical FN 8. In our
study, there was no data related to nuclear atypia in cytological ex-
aminations, and thus, an assessment could not be made regarding
this predictive risk factor. Due to the retrospective nature of our
study, there are parameters with data deficiencies, which consti-
tutes the most significant limitation of our research.

Another clinical variable investigated for predicting malignancy
in FN is gender. Many studies have shown that male gender is sig-
nificantly associated with a diagnosis of malignancy 40.41. In a study
based on multivariable analyses, Najafian et al. indicated that male
gender, a family history of thyroid cancer, and a history of head and
neck radiation exposure are associated with malignancy in follicular
neoplasms of the thyroid 3°. In our study, malignancy was detected
in 42.7% of female patients and 55.3% of male patients. According
to these findings, the rate of malignancy in male patients was signif-
icantly higher, similar to the literature. However, there was no sta-
tistically significant difference (p=0.051). Additionally, there was no
statistically significant difference in the distribution of 17 cases with
a family history of thyroid cancer between groups 1 and 2, and our
study found that a family history of thyroid cancer was not a deter-
mining factor for predicting malignancy in FN.

None of our cases had a history of radiation exposure to the head
and neck region. Considering that patient age could be another de-
terminant in predicting the malignancy potential of FN cytology, the
cases were evaluated according to age ranges. The group with the
highest rate of malignancy was the youngest age group, 18-25 years.
In the two youngest age ranges, 18-25 and 26-40 years, the number
of malignant pathologies exceeded that of benign ones; however,
this trend reversed in the 41-60 age range. This suggests that any
prediction of malignancy with age might lie between these two
groups. Additionally, studies highlighting that being under 45 years
old is a risk factor for malignancy were also considereds3? 41. Based
on these data, a repeated chi-square analysis indicated that 160
cases were under 45 years old, while 204 cases were 45 years or
older. Among those under 45, 88 (55%) cases were malignant, and
72 (45%) were diagnosed with benign pathologies. Among those
over 45, 77 (27.7%) cases were malignant, and 127 (62.3%) cases
were benign. The likelihood of FN cytology nodules being malignant
was statistically significantly higher in cases under 45 years
(p<0.001).
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The literature presents conflicting results regarding nodule size
and the risk of malignancy. Tuttle et al. reported that tumor sizes
greater than 4 cm are associated with an increased risk of malig-
nancy “2. Schlinkert et al. emphasized that the risk of malignancy in
follicular neoplasms is higher in larger tumors 41. Another study
showed that a tumor size greater than 2.1 cm increases the risk of
malignancy 43. In Lee KH et al.'s study, tumor size (>2.5 cm) and ul-
trasound findings suggestive of malignancy were proposed as deter-
mining factors 44, whereas Lee SH et al. found that only high TG lev-
els and the presence of calcifications on ultrasound were significant
predictive factors 27. Overall, there are discussions about the utility
of clinical characteristics, including nodule size, in predicting malig-
nancy. According to one view, while the risk of PTC decreases with
larger nodules, the risk of FTC increases as nodule size increases 45.
Recent studies suggest that nodule size in thyroid FN predicts ma-
lignancy potential 46. This is consistent with the American Thyroid
Association guidelines, which recommend total thyroidectomy for
follicular lesions larger than 4 cm due to the increased risk of malig-
nancy 7. In contrast, some studies argue that there is no significant
difference in nodule size between benign and malignant groups 27.
There are also studies that claim there is no relationship between
increasing nodule size and malignancy rates 48. In our study, when
examining the relationship between nodule size and malignancy, it
was observed that nodules 2 cm and smaller are frequently benign,
while malignancy rates are higher in nodules between 2-4 cm and
in those 4 cm and larger. Our findings parallel those of many studies
in the literature. Differences in results from studies exploring the
relationship between nodule size and malignancy risk may arise
from variations in study populations and assessment criteria. Ac-
cording to authors who argue that nodule size is not proportional to
malignancy risk, malignant thyroid nodules, especially undifferenti-
ated types, may have a higher likelihood of growing faster than be-
nign lesions. Furthermore, they are more likely to have a suspicious
or malignant FNAB, which leads to earlier surgical intervention. In
contrast, benign nodules are often monitored longer before surgery,
during which time they may also grow. As in our study, authors who
support the notion that the increase in nodule size is proportional
to the increase in malignancy risk argue that the false-negative rate
for FNAB increases with nodules larger than 4 cm 4.

The relationship between Hashimoto's thyroiditis and thyroid
cancer remains a topic of debate 4950, Studies by Rago et al. and Pu
et al, which examined FN and Hiirthle cell neoplasms together,
showed that malignancy was not associated with Hashimoto's thy-
roiditis32 51, In contrast to these studies, Zhang et al. suggested a sig-
nificant association between Hashimoto's thyroiditis and the risk of
PTC, reporting a much higher incidence of PTC in male patients with
Hashimoto's thyroiditis 52. In our study, all 33 patients with Hash-
imoto's thyroiditis underwent total thyroidectomy. Nineteen pa-
tients were in Group 1, and 14 were in Group 2. The frequency of
malignancy in these patients was observed to be 42%, which is con-
sistent with the overall malignancy rate. It was noted that Hashimo-
to's thyroiditis did not increase the risk of malignancy in nodules
with FN.

Recently, molecular biomarkers such as BRAF, RAS, RET-PTC, or
PAX8-PPARY mutations are being researched for the diagnosis of
thyroid nodules. BRAF mutations are observed in up to 83% of PTCs
53-55, while NRAS mutations are commonly found in FN 5¢. In one
study, NRAS mutations were observed in 22.3% of patients, with a
higher prevalence of NRAS mutations in the malignant group
(%13.8 vs. %30.4, p=0.013). Additionally, in the same study, multi-
variable analysis revealed that NRAS mutation was an independent
risk factor for a malignancy diagnosis 28. Similarly, Bae et al. re-
ported that the overall malignancy rate in NRAS mutation cases was
significantly higher compared to those without the mutation57. Fur-
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thermore, many studies have demonstrated that immunohisto-
chemical markers such as galectin-3, HBME1, and cytokeratin-19
improve the sensitivity and specificity in differentiating benign
cases from malignant cases in nodules preoperatively. However,
due to various reasons such as operator-dependent factors, differ-
ences in analytical methods, and the overlap between follicular ad-
enomas and differentiated thyroid carcinomas, these markers have
not gained widespread acceptance in clinical practice 58 59. In our
study, we did not have data related to molecular and immunohisto-
chemical markers, so we could not draw conclusions about the pre-
dictive effects of the existing markers.

In a study conducted by Najafian et al., it was found that despite
some differences in the presentation characteristics of benign and
malignant follicular thyroid nodules, independent preoperative var-
iables for malignant follicular thyroid lesions included male gender,
positive family history, history of thyroid cancer, and a history of
head and neck radiation 30. Conversely, being over 45 years of age,
presenting with dysphagia or a sensation of pressure, having a nod-
ule larger than 4 cm, accompanying hyperthyroidism, and the pres-
ence of multinodular goiter emerged as preoperative indicators for
benign follicular thyroid lesions. The correct combination of all clin-
ical indicators may assist in making preoperative decisions for pa-
tients with follicular lesions. In our study, patients with malignancy
were often younger and male. It was observed that malignancy in-
creased in lesions measuring 2 cm or larger. There was no statisti-
cally significant difference in the presenting complaints between
Groups 1 and 2. Our study observed that changes in thyroid function
tests did not differ between benign and malignant groups. However,
literature indicates that hyperthyroidism is more common in benign
follicular thyroid lesions 30. Given that hyperfunctioning thyroid
nodules have a higher likelihood of being hot nodules, it is not sur-
prising to observe such a relationship ¢9.

Recently, a gene expression classifier (Afirma) has been found to
be quite useful in distinguishing between benign and malignant
nodules in follicular lesions. This gene expression classifier has been
reported to have a sensitivity of 90% for both indeterminate lesions
and FN. The specificity and negative predictive value for FN are 49%
and 94%, respectively. However, as mentioned above, access to
these tests is often limited due to cost constraints. This situation
highlights the search for other predictive factors that could poten-
tially replace these molecular tests, which is a central theme of our
study.

According to literature data, the increase in FN diagnoses has led
to more thyroid surgeries, revealing a relatively low malignancy
rate (MR) associated with FN (10-40%) 4 9 44, Furthermore, neither
preoperative ultrasound features, molecular markers, nor in-
traoperative pathology consultations have sufficient sensitivity to
predict malignancy ¢ On one hand, total thyroidectomy (TT) may
increase the need for medication and the risk of surgical complica-
tions due to excessive surgical intervention; on the other hand, he-
mithyroidectomy (HT) might not require medication or may only
require low doses, with a lower risk of surgical complications, alt-
hough it may sometimes necessitate complementary thyroidec-
tomy. These two extremes represent the surgical treatment options
for managing FN. Despite numerous studies in the literature, man-
agement guidelines remain debated; endocrinologists or head and
neck surgeons are divided into those who support routine TT and
those who oppose it. Additionally, surgical treatment options for FN
vary between institutions and even among surgeons within the
same institution. Current evidence confirms that patients with FN
should be better evaluated preoperatively to avoid unnecessary di-
agnostic surgery.

The differences in malignancy rates in the literature suggest that
the biological behavior of the disease may vary by geographical re-
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gion. Demographic, clinical and radiological predictive risk factors
associated with patients yield different results across studies. Cur-
rently, the use of molecular tests recommended for FN is limited.
Due to cost concerns and issues with institutional access, these tests
have not yet been adopted into routine practice. Furthermore, dis-
cussions continue regarding frozen section pathology examinations
performed during surgery and how treatment strategies should be
determined accordingly. In light of all this data, many factors must
be considered when selecting the type of surgery for patients with
FN. It should be noted that TT might be overtreatment in cases of FN
where the risk of malignancy is relatively low. Conversely, perform-
ing HT without considering possible risk factors could lead to addi-
tional surgical interventions, increasing costs and surgical compli-
cations. While a more conservative surgical approach is recom-
mended for FN patients, there is a need for multicenter, multifacto-
rial analyses based on prospective randomized studies aimed at re-
ducing unnecessary diagnostic surgeries and increasing preopera-
tive diagnostic accuracy.

According to the results of our study, the risk of malignancy in
FN cases increases in males, nodules larger than 2 cm, and younger
age groups. Our data indicate that the malignancy risk in FN is
45.3%. Additionally, the incidental thyroid cancer rate outside of the
targeted FN nodule was found to be 37.9%. These rates are higher
than those reported in the literature, likely due to the high
prevalence of thyroid cancer in our region. Furthermore, the
presence of concurrent Hashimoto’s disease, the detection of
multiple nodules on ultrasound examinations and a history of
thyroid cancer in some patients have led to a more frequent
preference for total thyroidectomy (TT) in our surgical choices.
However, it has been observed that these variables do not increase
the risk of malignancy in FN.
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