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Abstract 

 Introduction 

Due to indeterminate cytology, Bethesda III is the most controversial category within 

the Bethesda System for Reporting Thyroid Cytopathology. This study examines the 

characteristics and malignancy rates of thyroid nodules (TNs) classified as Bethesda 

III. 

Methods 

Data were collected by reviewing electronic medical records, encompassing 

demographic details, medical history, chief complaint, laboratory tests (including 

thyroid function tests), preoperative imaging, cytology results, management, and 

histopathology diagnosis.  

Results 

The majority of the cases were female (84.7%). Patients’ ages ranged from 15 to 71 

years, with a mean of 42.9 ± 10.5 years. Regarding goiter grading, 37 cases (21.8%) 

were classified as G0, 62 (36.5%) as G1, 55 (32.3%) as G2, and seven (4.1%) as G3. 

Thyroid Imaging Reporting and Data Systems scoring categorized the nodules as TI-

RADS 2 (5.3%), TI-RADS 3 (40%), TI-RADS 4 (38.2%) and TI-RADS 5 (9.4%).  

The size of TNs on ultrasound ranged from 0.3 cm to 7.8 cm, with a mean size of 

2.06 ± 1.3 cm. Adenoma was the most common diagnosis (40%), followed by 

thyroiditis (16.5%), papillary thyroid carcinoma (15.9%), and papillary thyroid 

microcarcinoma (15.9%). The nodules were predominantly benign (64.7%), while 

35.3% were malignant. Patients with malignant nodules were younger than those 

with benign nodules (p=0.044). Benign nodules were significantly larger than 

malignant ones (p-value = 0.003).  

Conclusion 

One of three TNs with indeterminate cytology may be malignant. Patients with 

malignant nodules tend to be younger than those with benign nodules, and benign 

nodules are likely larger than malignant ones.  
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1. Introduction 

The global incidence of thyroid nodules (TNs) is estimated to 

range between 20% and 60%, varying by gender, age, and  

 

geographic location [1]. Almost 90–95% of these nodules are 

benign and asymptomatic at diagnosis and remain so during 

follow-up [2]. However, the incidence of thyroid cancer, 
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including papillary thyroid carcinoma (PTC) and papillary 

thyroid microcarcinoma (PTMC), has risen concurrently with 

the advancements in diagnostic technology and enhanced 

surveillance. Additionally, incidence-based mortality from 

thyroid cancer has increased, with an annual percent change of 

1% [1,3]. With new ultrasound (U/S) technology and the 

widespread use of high-resolution scanners, detecting TNs has 

become much easier. However, for many sonographers, the 

primary challenge lies in accurately distinguishing malignant 

TNs from benign ones. To address this, certain U/S 

characteristics, such as unclear borders, micro-calcifications, 

irregular shapes, solid components, and internal echoes, are 

commonly used to assess the malignancy risk of nodules. 

Nonetheless, relying on any single characteristic alone is 

insufficient to accurately differentiate between malignant and 

benign nodules [4]. Fine needle aspiration cytology (FNAC) has 

become the standard modality for assessing thyroid nodular 

pathology [1]. In 2008, the Bethesda System for Reporting 

Thyroid Cytopathology (BSRTC) was introduced to standardize 

the cytological evaluation of TNs. The BSRTC categorizes 

diagnoses into six classes with progressively higher suspicion 

for malignancy: nondiagnostic (Class I), benign (Class II), 

atypia of undetermined significance /follicular lesion of 

undetermined significance (AUS/FLUS) (Class III), follicular 

neoplasm/oncocytic cell neoplasm (Class IV), suspicious for 

malignancy (Class V), and malignant (Class VI) [5]. The most 

controversial category within the BSRTC is AUS/FLUS due to 

indeterminate cytology. Despite the routine use of cytological 

examination in evaluating TNs, which has reduced the overall 

number of patients needing diagnostic surgery, a significant 

percentage still undergo surgery to obtain a definitive 

histological diagnosis [1]. The reported malignancy rates for 

AUS and FLUS exhibit considerable variability [3]. This study 

examines the characteristics and malignancy rates of TNs 

classified as Bethesda III. The referenced studies have been 

checked to avoid citing non-peer-reviewed data [6]. 

 

2. Methods 

2.1. Study design 

This retrospective, single-center, cross-sectional study was 

conducted at Smart Health Tower between August 2024 and 

September 2024. The patients gave verbal informed consent to 

publish their data in this study. The ethical board at Kscien 

organization approved the study with approval number 26 on 

August 2024. 

2.2. Data collection 

Data were collected by reviewing electronic medical records, 

encompassing demographic details, medical history, chief 

complaints, laboratory tests (including thyroid function tests), 

preoperative imaging, FNAC results, management, and final 

histological diagnosis. 

2.3. Eligibility criteria 

The study included patients with TNs classified as Bethesda III 

on FNAC who subsequently underwent surgery for a definitive 

histopathological diagnosis. Patients with incomplete medical 

documentation, including clinical, radiological, and FNAC data, 

as well as those with recurrent or a history of thyroid cancer, 

were excluded. 

2.4. Statistical Analysis 

The data were collated in a Microsoft Excel (2021) sheet and 

then transferred into version 27 of Statistical Package for Social 

Sciences (SPSS). The chi-squared and Fisher's exact tests were 

used to analyze categorical data with independent samples t-test 

for quantitative variables. The data were presented as frequency, 

percentage, mean with standard deviation, and median with 

ranges. The level of significance was set at p-value <0.05. 

 

3. Results 

3.1. Patient demography and presentation 

The study included 170 patients, of whom the majority were 

female (84.7%). Their ages ranged from 15 to 71 years, with a 

mean of 42.9 ± 10.5. In total, 157 patients (92.3%) were married, 

11 (6.5%) were unmarried, and two individuals (1.2%) were 

either divorced or widowed. Most of the cases (65.9%) were 

housewives. Seven cases were smokers (4.1%), while 20 were 

passive smokers (11.8%), and one (0.6%) was an ex-smoker. 

The reason for the presentation was having a thyroid disease and 

visiting the hospital for follow-up in most of the cases (38.2%), 

followed by neck swelling (34.7%) and fatigue (10.0%) (Table 

1). Regarding goiter grading, 37 cases (21.8%) were classified 

as G0, 62 (36.5%) as G1, 55 (32.3%) as G2, and seven (4.1%) 

as G3. Nine patients (5.3%) had no goiter grading available 

(Table 2). 

3.2. Diagnosis and management 

Thyroid function assessment revealed that the majority of the 

participants were euthyroid (51.2%). However, hypothyroidism 

and hyperthyroidism were observed in 24.7% and 17.1% of 

patients, respectively. Ultrasonography of the thyroid showed 

that 113 patients (66.5%) had solid nodules, while 32 (18.8%) 

presented with mixed (solid and cystic) nodules. Only one case 

(0.6%) had a purely cystic nodule. The content of the tumor in 

the remaining cases was unknown (14.1%). Thyroid Imaging 

Reporting and Data Systems (TI-RADS) scoring categorized the 

nodules as TI-RADS 2 (5.3%), TI-RADS 3 (40%), TI-RADS 4 

(38.2%) and TI-RADS 5 (9.4%). It was unknown in 12 cases 

(7.1%). The size of the TNs on U/S ranged from 0.3 cm to 7.8 

cm, with a mean of 2.06 ± 1.3 cm. The majority of the cases 

were managed by total thyroidectomy (67.6%), followed by 

lobectomy (17.6%), nodulectomy (12.4%), and isthmusectomy 

(2.4%). Adenoma (Figure 1) was the most common diagnosis, 

identified in 68 cases (40%), followed by thyroiditis (16.5%), 

PTC (15.9%) (Figure 2), and PTMC (15.9%) (Figure 3). Benign 

multinodular goiter (MNG) was diagnosed in seven individuals 

(4.1%), noninvasive follicular thyroid neoplasm with papillary-

like nuclear features (NIFTP) in five patients (2.9%) (Figure 4), 

and follicular thyroid carcinoma (Figure 5) in four cases (2.3%). 

Other less common diagnoses included Graves’ disease in two 

patients (1.2%), a collision tumor consisting of PTMC and 

follicular adenoma in one individual (0.6%), and medullary 

https://doi.org/10.58742/bmj.v2i4.137
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thyroid carcinoma in another patient (0.6%). The nodules were 

predominantly benign (64.7%), while 35.3% were malignant 

(Table 2).  

3.3. Comparison of patient and tumor characteristics 

between benign and malignant TNs 

In comparing patients' demography and clinical, and 

radiological characteristics between benign and malignant 

nodules, no significant differences were observed between the 

two groups concerning age group, gender, goiter grading, MNG 

(data not shown), thyroid function, or tumor features on U/S (p-

value > 0.05). However, in general, patients with malignant 

nodules 

Table 2. Clinical, and radiological characteristics of thyroid 

nodules with diagnosis and management.  

Variables Frequency / Percentage 

Goiter grading   

G0 37 (21.8 %) 

G1 62 (36.5 %) 

G2 55 (32.3 %) 

G3 7 (4.1%) 

N/A 9 (5.3 %) 

Thyroid state  

Euthyroid 87 (51.2 %) 

Hypothyroidism 42 (24.7%) 

Hyperthyroidism 29 (17.1%) 

N/A 12 (7.0%) 

Feature on ultrasound  

Solid 113 (66.5 %) 

Cystic  1 (0.6 %) 

Mixed 32 (18.8%) 

N/A 24 (14.1%) 

TI-RADS score  

TR2 9 (5.3%) 

TR3 68 (40.0%) 

   TR4 65 (38.2%) 

TR5 16 (9.4%) 

N/A 12 (7.1%) 

Tumor size on ultrasound 

(range, mean ± SD), cm 
0.3 - 7.8, 2.06 ± 1.3 

Tumor size group  

   <1 cm 35 (20.6%) 

1-2 cm 61 (35.9%) 

>2-3 cm 34 (20.0%) 

>3-4 cm 22 (12.9 %) 

>4 cm 15 (8.8%) 

N/A 3 (1.8 %) 

Fine needle aspiration  

     Bethesda III 170 (100.0%) 

Management  

Total thyroidectomy 115 (67.6 %) 

Lobectomy 30 (17.6 %) 

Nodulectomy 21 (12.4 %) 

Isthmusectomy 4 (2.4 %) 

Diagnosis  

Adenoma 68 (40.0%) 

Thyroiditis 28 (16.5 %) 

PTC 27 (15.9 %) 

PTMC 27 (15.9 %) 

MNG 7 (4.1%) 

NIFTP 5 (2.9%) 

FTC 4 (2.3%) 

Graves’ disease 2 (1.2 %) 

Collision tumor (PTMC and 

follicular adenoma) 

1 (0.6 %) 

MTC 1 (0.6 %) 

Nature of tumor  

Benign 110 (64.7 %) 

Malignant 60 (35.3 %)   

N/A: Non-available, PTMC: Papillary thyroid microcarcinoma, 

PTC: Papillary thyroid carcinoma, FTC: Follicular thyroid 

carcinoma, MTC: Medullary thyroid carcinoma, MNG: 

multinodular goiter, NIFTP: Noninvasive follicular thyroid 

neoplasm with papillary-like nuclear features. 

Table 1. Patient demography and chief complaint.  

Variables Frequency / Percentage 

Patient demographics  

Age range (median, mean ± 

SD), years 
15 – 71 (43, 42.9 ± 10.5) 

Sex  

Male 26 (15.3%)  

Female 144 (84.7%)  

Marital status  

Unmarried  11 (6.5%) 

Married 157 (92.3 %) 

Divorced/Widow 2 (1.2%) 

Occupation  

Housewife 112 (65.9%) 

Teacher  16 (9.4%) 

    Worker 15 (8.8%) 

Unemployed 7 (4.1%) 

Policeman 4 (2.3 %) 

   Student 3 (1.8%) 

Doctor 2 (1.2%) 

Retired 2 (1.2%) 

   Others 9 (5.3%) 

Smoking status  

    Smoker 7 (4.1%) 

Passive smoker 20 (11.8%) 

Ex-smoker  1 (0.6%) 

Non-smoker 142 (83.5%) 

Chief complaint  

Follow-up  65 (38.2%) 

Neck swelling 59 (34.7%) 

Fatigue 17 (10.0%) 

Neck pain 10 (5.9 %) 

Palpitation 4 (2.3 %) 

Dysphagia 3 (1.8 %) 

Exophthalmos 3 (1.8 %) 

Hair loss 2 (1.2 %) 

Sweating 1 (0.6 %) 

Weigh gain 1 (0.6 %) 

N/A 5 (2.9%)   
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tended to be younger than those with benign nodules (p=0.044). 

TI-RADS classification differed significantly between benign 

and malignant nodules. Malignant nodules were significantly 

associated with TI-RADS categories 4 and 5, whereas benign 

nodules were predominantly associated with TI-RADS 

categories 2 and 3 (p-value < 0.001). There was no statistically 

significant difference in tumor size between benign and 

malignant nodules when categorized into groups (p-value = 

0.053) (Table 3). However, when tumor size was not grouped, 

benign nodules were significantly larger than malignant ones (p-

value = 0.003) (Table 4). 

 

4. Discussion 

Although FNAC is widely utilized, its diagnostic accuracy 

ranges from 80% to 99%. The ambiguity associated with 

indeterminate cytological outcomes often leads to uncertainty, 

and repeating FNAC following a non-diagnostic result remains 

controversial [7]. Thyroid pathology, especially TNs, primarily 

affects women. The majority of thyroid cancer patients are 

women, with an average age of 50 ± 15 years. However, men are 

more likely to develop aggressive forms of the disease, which 

are linked to a poorer prognosis [8]. The global incidence of 

thyroid cancer is on the rise. In 2020, the estimated incidence 

rate was 10.1 per 100,000 people for women and 3.1 for men, 

up from 6.1 and 1.9, respectively, in 2012 [8]. Regarding the 

correlation of gender and age with the risk of malignancy in TNs 

with indeterminate cytology, controversial findings have been 

reported [1,3,8,9]. Bessey et al. reported female gender as a risk 

factor for malignancy [9]; however, Cozzani et al. found that 

female gender was associated with well-differentiated thyroid 

cancer predominantly in younger individuals, but this difference 

diminished in patients over the age of 55 [1]. In contrast, Rano 

et al. found no effect of gender, race, ethnicity, and underlying 

thyroid disease on thyroid cancer [8]. Several studies have 

identified a minimal inverse correlation between patient age and 

Figure 1. Section showing follicular adenoma, that 

composed of compact microfollicles (dark arrow), 

encapsulated by a thick fibrous capsule (dark stars). 

Hematoxylin and Eosin stains, 10X. 

 

Figure 2. Section showing true papillary structures covered 

by follicular epithelial cells with nuclear clearing (dark 

arrows) with presence of psammoma body (bule arrow), 

Hematoxylin and Eosin stain, 10X 

 

Figure 3. Section showing a small papillary 

microcarcinoma (dark arrow) that composed of complex 

papillary structures, covered by follicular epithelial cells, 

Hematoxylin and Eosin stain, 4X. 

 

Figure 4. NIFTP, section showing a well-defined, non-

encapsulated nodule with pushing borders (dark arrows), 

that composed of microfollicles (blue arrows) showing 

nuclear clearing, irregular nuclear membrane and grooves. 

Hematoxylin and Eosin stain. 10X 
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malignancy, suggesting that younger patients with indeterminate 

nodules face a slightly higher risk of being diagnosed with 

thyroid cancer [1,8-10]. On the contrary, Dimitriadis et al. 

reported a similar mean age of 50 between both groups of 

patients with benign and malignant nodules [3]. In line with 

existing literature, most of the cases in the present study were 

female (84.7%); however, gender did not differ significantly 

between those with malignant and benign nodules. Additionally, 

no significant difference between malignant and benign nodules 

was observed when age was categorized into groups. 

Nonetheless, patients with malignant nodules tended to be 

younger, with a mean age of 40.76 years, compared to those with 

benign nodules, who had a mean age of 44.16 years. This finding 

supports the assumption that TNs in younger patients are more 

likely to be malignant. 

Some scholars have identified iodine deficiency as an indirect 

risk factor for thyroid cancer. Iodine plays a crucial role in the 

synthesis of thyroid hormones, and its deficiency can lead to an 

increase in thyroid volume (goiter) and elevated thyroid-

stimulating hormone production. Rano et al. reported a high 

incidence of goiter among their cases (63%), with malignant 

histology more commonly associated with MNG (71%) than a 

single nodule. They found no difference between benign and 

malignant tumors regarding nodule content (solid, cystic, 

mixed) on U/S [8]. In the present study, only seven cases (4.1%) 

had MNG, and contrary to the previous study, there was no 

association between MNG and an increased risk of malignancy. 

However, consistent with the findings of Rano et al. [8], nodule 

content did not differ based on tumor nature, whether benign or 

malignant. 

The usefulness of nodule size as an independent predictor of 

malignancy remains controversial. Both the British Thyroid 

Association and the American Thyroid Association recommend 

Table 3. Comparison and association of patient demography, clinical 
and radiological characteristics with nature of tumors.  

Variables 
Nature of tumor 

Total P-value* 
Benign Malignant 

Age group     

 

 

0.29 

15-25 5 5 10 

26-35 14 12 26 

36-45 42 27 69 

46-55 35 11 46 

56-65 12 4 16 

>65 2 1 3 

Sex    

0.50# Male 15 11 26 

Female 95 49 144 

Goiter grading     

 

0.67 

G0 24 13 37 

G1 39 23 62 

G2 37 18 55 

G3 6 1 7 

Thyroid state     

 

0.15 

Euthyroid 51 36 87 

Hyperthyroidism 21 8 29 

Hypothyroidism 31 11 42 

Tumor feature on 

ultrasound 

    

 

0.38 Solid 72 41 113 

Cystic 1 0 1 

Mixed 24 8 32 

TI-RADS score     

 

<0.001 

TR2 3 1 4 

TR3 50 16 66 

TR4 43 23 66 

TR5 2 14 16 

Tumor size group     

 

0.053 

<1 cm 17 18 35 

1-2 cm 40 21 61 

>2-3 cm 23 11 34 

>3-4 cm 15 7 22 

>4 14 1 15 

*Chi-squared test, # Fisher's exact test  

 

Figure 5. Follicular carcinoma with capsular invasion, 

section showing fibrous capsule (dark arrows) completely 

penetrated by follicular epithelial cells at the site of the blue 

star, representing complete capsular invasion. Hematoxylin 

and Eosin stain, 4X. 

 

Table 4. The relationship of tumor nature with tumor size and age 

Variables Number Mean Std. Deviation 
Std. Error Mean P-value** 

Tumor size      

0.003 Benign 110 2.28 1.41 0.14 

Malignant 58 1.64 1.01 0.13 

Age      

0.044 Benign 110 44.16 10.54 1.0 

Malignant 60 40.76 10.22 1.32 

   **Independent sample t-test 
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total thyroidectomy for indeterminate lesions measuring ≥40 

mm due to the associated increased risk of malignancy [11,12]. 

In a study by Dimitriadis et al., the average nodule size was 

comparable between benign and malignant subgroups, 

measuring under 4 cm (3.5 cm vs. 3 cm, respectively). The study 

also found that the likelihood of a nodule being malignant was 

similar regardless of its size, whether it was <4 cm or ≥4 cm 

(27% and 27.7%, respectively) [3]. In line with these findings, 

some other studies also identified no correlation between nodule 

size and the risk of malignancy [1,13,14]. Despite that, some 

others reported different findings. A study from Oxford found 

that approximately 37% of TNs classified as Bethesda III and 

measuring over 4 cm were malignant, which was significantly 

higher than the malignancy rate observed in nodules smaller 

than 4 cm [15]. Conversely, Cavallo et al. found that larger 

nodules had a lower malignancy rate and suggested that nodule 

size should not be considered an independent risk factor for 

malignancy [16].  

Cozzani et al. reported that only 11.6% of the nodules in their 

study were larger than 4 cm. They attributed this finding to the 

extensive use of U/S examinations, including those conducted 

for screening purposes, in their area, which has a very high 

incidence of thyroid nodular pathology [1]. In the current study, 

only 8.8% of the cases had nodules greater than 4 cm, which 

may be due to the reason mentioned by Cozzani et al [1]. Our 

findings were consistent with the presumption that tumor size in 

benign nodules may be greater than that of malignant ones.   

The literature demonstrates considerable variability in the 

reported malignancy rates for AUS/FLUS TNs. In a study by 

Dimitriadis et al., the rate was about 34%, and in the 2017 

National British Association of Endocrine and Thyroid 

Surgeons Audit report, it was 25.7% [3,17]. The Oxford group 

found that approximately one in four patients with AUS/FLUS 

cytology was diagnosed with thyroid cancer [15]. Similar results 

were observed in a systematic review that included 13 studies, 

revealing a malignancy rate of 22% for cases with Bethesda III 

cytology [18]. Additionally, malignancy rates of 34.9% and 39% 

have also been reported [8,19]. In the current study, the 

malignancy rate among Bethesda III nodules was 35.3%, 

comparable to what has been reported in the literature.  

In a study by Bresler et al., 9% of Bethesda III nodules were 

histologically malignant, with 50% of these being PTC and 30% 

PTMC [20]. Another study found PTC as the predominant 

histological type among malignant TNs [8], while Finlayson et 

al. reported follicular carcinoma as the predominant type [21]. 

In this study, PTC and PTMC were the most common cancer 

types among the malignant nodules, with equal incidence 

(15.9%). 

The primary objective of thyroid surgery for nodules classified 

as AUS/FLUS is to achieve a definitive histological diagnosis 

while ensuring complete removal of the pathological nodule. 

This approach aims to facilitate optimal surgical and medical 

management, thereby minimizing the risks associated with 

excessive surgical intervention and related adverse events [1]. 

Surgical options for TNs, such as total thyroidectomy, 

lobectomy, or nodulectomy, are influenced by several factors. 

These include risk factors indicating a higher likelihood of 

malignancy (such as nodules larger than 4 cm, a family history 

of neoplasia, and a history of radiation exposure), U/S 

characteristics, cytological category, and molecular testing. 

Additionally, these risk factors should be considered in 

conjunction with the patient’s preferences, the presence of 

contralateral nodularity, possible coexisting hyperthyroidism, 

and any comorbid conditions [22]. It is important to note that 

total thyroidectomy is no longer universally recommended for 

all differentiated carcinomas larger than 1 cm. According to the 

2015 ATA Guidelines, lobectomy may be an adequate initial 

treatment for differentiated carcinomas smaller than 4 cm, 

NIFTP of any size, minimally invasive follicular carcinomas, 

and encapsulated or intrathyroidal variants of papillary 

carcinomas [1,22]. Another study recommended that 

nodulectomy may be an appropriate option for managing large, 

solitary TNs and small suspicious nodules or microcarcinomas 

[23]. In the present study, 67.6% of the cases underwent total 

thyroidectomy, with lobectomy in 17.6%, nodulectomy in 

12.4%, and isthmusectomy in 2.4%. The present study's 

limitations included a small sample size and the retrospective 

nature of data collection, which may have led to the omission of 

important data, such as details on ultrasonography. 

 

5. Conclusion 

One of three TNs with indeterminate cytology may be 

malignant. Patients with malignant nodules tend to be younger 

than those with benign nodules, and benign nodules could be 

larger. While total thyroidectomy is common, lobectomy and 

nodulectomy may be viable alternatives for specific cases, 

emphasizing the need for individualized treatment. 
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