
Malignancy Rates and Predictors of Malignancy in Bethesda III 
and IV Classes: A Retrospective Study

Abstract
Background: The optimal approach for Bethesda III and IV 
classes is not yet defined, largely because the malignancy rate 
remains unknown. This study aimed to determine the rate of 
malignancy and to find any possible association between features 
of Bethesda categories III and IV patients and the presence of 
malignancy.

Methods: The electronic medical records of 335 consecutive 
cases classified as Bethesda III–VI, selected from the total of 
711 cases, were reviewed, and the following parameters were 
analyzed: age and gender of the patients, location of the largest 
nodule, and its FNA cytology result prior to surgery, a surgical 
technique performed, size of the largest nodule measured at 
the preoperative ultrasound and pathology surgical specimen 
evaluation, and postoperative pathological diagnosis. Parameters 
were compared within BIII and BIV Bethesda classes and between 
Bethesda III/IV and V/VI groups.

Results: In the present study, malignancy rates of 21.2% for the 
Bethesda III category and 15.2% for the Bethesda IV category 
were observed. There was a statistically significant association 
between the postoperative malignancy diagnosis and age (60.2 
vs. 56.0 years, p = 0.004) and the size of the largest nodule at 
ultrasound (2.00 vs. 1.80 cm, p = 0.001). No other features were 
associated with malignancy prediction.

Conclusions: The malignancy rate of Bethesda III and IV 
categories observed in this series justifies the demands of an 
optimized approach, which cannot be established based on the 
current predictors available only. Further studies are needed 
to build a tailored approach to avoid unnecessary surgery and 
consequent morbidity.

Abbreviations
FNA: Fine-Needle Aspiration; NIFTP: Non-invasive Follicular 
Thyroid Neoplasm with Papillary-Like Nuclear Features; BIII: 
Bethesda Category III; BIV: Bethesda Category IV; AUS/FLUS: 
Atypia, or Follicular Lesion of Undetermined Significance; FN/
SFN: Follicular Neoplasm or Suspicious for Follicular Neoplasm; 
CHTMAD: Centro Hospitalar de Trás-os-Montes e Alto Douro; 
RLN: Recurrent Laryngeal Nerve; ROM: Risk of Malignancy; BS: 
Bethesda System.

Introduction
Diagnosis of thyroid nodules in adulthood has been increasing over 
the years due to the growing use of sensitive imaging in clinical 
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practice, improving detection [1–5]. In an ultrasound examination, 
the prevalence is up to 50% in female and 30% in male patients [6]. 
Even though most of these lesions are benign, 5% to 15% turn out 
to be malignant [2,7,8], which enhances the importance of studying 
these nodules to exclude the possibility of cancer. In this sense, 
ultrasound-guided fine-needle aspiration (FNA) has been used 
as part of the preoperative study of suspicious thyroid nodules 
to stratify cancer risk [1,9]. The Bethesda System for Reporting 
Thyroid Cytopathology includes six categories and recommends 
the subsequent approach to each one of them (Table 1), therefore 
avoiding unnecessary diagnostic thyroidectomies [1,10].

Table 1: Bethesda Categories and their risk of malignancy according to the 
Bethesda System for Reporting Thyroid Cytopathology.

Bethesda’s category Risk of malignancy (%) if 
NIFTP = CA

Non-diagnostic/unsatisfactory (I) 5–10

Benign (II) 0–3

AUS/FLUS (III) 10–30

FL/SFL (IV) 25–40

Suspicious for malignancy (V) 50–75

Malignant (VI) 97–99

The risk of malignancy of Bethesda categories III and IV ranges 
from 10% to 30% and 25% to 40%, respectively, considering non-
invasive follicular thyroid neoplasm with papillary-like nuclear 
features (NIFTP) as part of the group of malignancy [10,11]. 
Bethesda category III (BIII) includes cytopathologic findings 
which are not easily defined as benign, suspicious, or malignant 
[12], the so-called “atypia of undetermined significance” or 
“follicular lesion of undetermined significance” (AUS/FLUS). These 
nodules can be managed either with clinical follow-up, performing 
another FNA or molecular testing, or surgery considering the 
clinical and/or ultrasound risk features [10]. Bethesda category IV 
(BIV) represents “follicular neoplasm” or “suspicious for a follicular 
neoplasm” (FN/SFN), and it implies, ad minimum, a diagnostic 
lobectomy, given that a follicular carcinoma cannot be excluded 
based on cytomorphological analysis [10,12]. Thyroid surgery 
is not exempt from risks, including serious complications such 
as recurrent laryngeal nerve lesion or hypocalcemia when total 
thyroidectomy is performed. Therefore, controversy in the clinical 
approach of these categories remains, mainly because of the 
limited role of FNA in diagnosing some malignancy features such 
as capsular and/or lymphatic and/or vascular invasion and the 
different malignant rates among the literature [11]. 

This study aimed primarily at knowing the Bethesda categories 
III and IV malignancy rates at our institution. The secondary 
endpoint was to evaluate any possible associations between 
features of Bethesda categories III and IV patients and the 
presence of malignancy.

Material and Methods
This study is based on the retrospective analysis of a prospective 
database of patients admitted for surgery due to thyroid nodule 

pathology, from January 2013 to December 2020, in Centro 
Hospitalar de Trás-os-Montes e Alto Douro (CHTMAD), a 
Portuguese Hospital. Seven hundred eleven patients with nodular 
thyroid pathology were treated at the institution during this period. 
A total of 335 consecutive cases, classified as Bethesda III, IV, V, 
and VI, were included in the study. Patients younger than 18 years 
old, cases without records of FNA biopsy prior to surgery, and 
those without postoperative histopathological results available 
were excluded from the study. In addition, the study did not include 
Bethesda I and II cases (n = 376).

The electronic medical records were reviewed, and the following 
parameters were analyzed:

• Age and gender of the patients.
• Location of the largest nodule and its FNA cytology result 

prior to surgery.
• Surgical technique performed (lobectomy with isthmectomy/

hemithyroidectomy, total thyroidectomy, or thyroid 
totalization).

• Size of the largest nodule measured at the preoperative 
ultrasound and pathology surgical specimen evaluation.

• Postoperative pathological diagnosis.

Concerning surgical technique performed, thyroid totalization 
cases were included in the “hemithyroidectomy” category. In 
addition, common or worrisome postoperative complications 
in thyroid surgery were evaluated, namely, transient and 
permanent hypocalcemia, transient dysphonia, permanent 
Recurrent Laryngeal Nerve (RLN) injury, and cervical hematoma. 
The minimum follow-up period for patients who experienced 
complications after surgery was six months. Whenever 
hypocalcemia persisted after six months despite replacement 
therapy, it was considered permanent hypocalcemia. The category 
“transient dysphonia” included patients with clinical evidence of 
dysphonia that did not persist beyond six months after surgery. 
Some cases of dysphonia were subject to further evaluation by 
Otorhinolaryngology, Physical Medicine, and Rehabilitation, with 
proven immobility of the vocal fold, which led to speech therapy. 
Upon re-evaluation, such immobility proved temporary, given that 
laryngoscopy showed a return to normal mobility. Permanent 
RLN injury was considered whenever there was clinical evidence 
(one case of persisting dysphonia, without an electronic record 
of laryngoscopy) or the laryngoscopy/ nasolaryngofibroscopy 
showed compromised mobility of vocal fold persisting beyond six 
months after surgery. The occurrence of cervical hematoma was 
considered a postoperative complication if longer in-hospital stay, 
re-admission, or surgical re-intervention were required.

FNA cytopathology results were cataloged according to the 
Bethesda System [10].

The study’s primary objective was the evaluation of the malignancy 
rate of the Bethesda categories III and IV at our institution. The 
secondary endpoint was to study possible associations between 
Bethesda categories III and IV features and the presence of 
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malignancy. Considering the study’s aims, cases were cataloged 
into two groups: Bethesda III and IV (III/IV) group; and Bethesda 
V and VI (V/VI) group.

Statistical analysis was performed using IBM SPSS Statistics 
software, version 27. Statistical significance was indicated by p 
≤ 0.05. Categorical variables are presented as absolute (n) and 
relative (%) frequencies. Continuous variables are presented as 
means and standard deviations, or median and first and third 
quartiles, according to normal distribution tests (skewness and 
kurtosis or Shapiro-Wilk test). In addition, when applicable, Chi-
square or Fisher’s Exact tests were performed to check for the 
association between two qualitative variables. t-Student test for 
independent samples or Mann-Whitney test were implemented 
to compare quantitative variables between two groups, when 
applicable.

Results
From January 2013 to December 2020, a total of 711 cases of 
nodular thyroid pathology were admitted to the institution for 
treatment. A sample of 335 consecutive cases classified as 
Bethesda other than I and II were included in this study. Of all the 
thyroid FNAs performed, 33 (4.6%) were classified as AUS/FLUS 
and 145 (20.4%) as FN/SFN, Bethesda System grades III and IV, 
respectively (Table 2).

(Table 3) documents the features of the total population and the 
distribution of parameters of the two groups created in the study 
according to the Bethesda classification. The mean age of the 

total population was 56.3 ( ± 14.8) years, and the female gender 
prevailed (82.1% vs. 17.9%) (Table 3). FNA results were classified 
into nondiagnostic/unsatisfactory (2.1%), benign (50.8%), AUS/
FLUS (4.6%), FL/SFL (20.4%), suspicious for malignancy (4.2%) and 
malignant (17.9%) (Table 2). Total thyroidectomy was performed 
in most of the patients (52.2%). Postoperative diagnosis of 
malignancy occurred in 166 patients (49.6%), the mean size of 
the largest nodule at ultrasound was 1.60 centimeters (cm), and 
the median size of the largest nodule at pathology evaluation was 
1.20 cm (Table 3). Transient hypocalcemia was the most common 
postoperative complication observed (4.2%) (Table 4).

The distribution of cases between the two groups considered 
documents significant differences according to age (p < 0.001), 
gender (p = 0.020), size of the nodule (p  < 0.001), surgical technique 
p < 0.001), rate of malignancy (p < 0.001) and postoperative 
complications (p = 0.012). 

Table 2: Cytology results of thyroid fine needle aspiration biopsy of patients 
who underwent thyroid surgery between January 2013 and December 
2017 in our center.

Bethesda’s category N (%)

Non-diagnostic/unsatisfactory (I) 15 (2.1)

Benign (II) 361 (50.8)

AUS/FLUS (III) 33 (4.6)

FL/SFL (IV) 145 (20.4)

Suspicious for malignancy (V) 30 (4.2)

Malignant (VI) 127 (17.9)

Total 711 (100)

Table 3: Total patients’ demographic, clinical and histopathological features, and their comparison among the groups (Bethesda III/I and Bethesda V/
VI).

Characteristics Total B III/IV B V/VI P

Number – N (%) 335 (100) 178 (53.1) 157 (46.9)

Age (years) 56.30 ( ± 14.8) 58.9 ( ± 13.3) 53.3 ( ± 15.8) <  0.001

Gender – n (%) 0.020

Male 60 17.9 40 (22.5) 20 (12.7)

Female 275 82.1 138 (77.5) 137 (87.3)

Location1 – n (%) 0.287

Right lobe 179 53.4 102 (57.3) 77 (49.0)

Left lobe 142 42.4 70 (39.3) 72 (45.9)

Isthmus 14 4.2 6 (3.4) 8 (5.1)

Nodule size at US2 (cm) 1.60 (1.20–2.47) 1.90 (1.40–3.00) 1.30 (1.00–2.10) <  0.001

Surgical technique – n (%) < 0.001

Hemithyroidectomy 160 (47.8) 150 (84.3) 10 (6.4)

Total thyroidectomy 175 (52.2) 28 (15.7) 147 (93.6)

Pathology nodule size3 (cm) 1.20 (0.80–2.00) 1.50 (1.90–2.20) 1.00 (0.70–1.60) <  0.001

Malignancy4 – n (%) 166 (49.6) 29 (16.3) 137 (87.3) <  0.001

Postoperative complications – n (%) 47 (14.0) 17 (9.6) 30 (19.1) 0.012
1Location of the largest nodule.
2US: Ultrasound. “Total” group includes 332 patients (3 missing values, 0.9%). “B III/IV” group includes 175 cases (3 missing values, 1.7%).
3Size of the largest nodule in postoperative pathology analysis. “Total” group includes 309 patients (26 missing values, 7.8%). “B III/IV” group includes 
154 cases (24 missing values, 13.5%). “BV/VI” group includes 155 cases (2 missing values, 1.3%).
4Presence of malignancy in postoperative pathology analysis.
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The age of patients cataloged as BIII/IV (58.9 years) was higher 
than those belonging to the group of BV/VI. The relative frequency 
of male patients in the group Bethesda III/IV (22.5%) was higher 
than that of the other group (12.7%) (p = 0.020). The size of 
Bethesda III/IV cases nodules at preoperative ultrasound (1.90 
cm) was higher than that of the other group (1.30 cm) (p  <  0.001) 
as well as was the size of the largest nodule at postoperative 
surgical specimen examination (1.50 vs. 1.00 cm, respectively) 
(p < 0.001). The relative frequency of postoperative diagnosis of 
malignancy in the Bethesda III/IV group (16.3%) was lower than 
that of the other group (87.3%) (p < 0.001). The percentage of 
Bethesda III/IV patients submitted to total thyroidectomy (15.7%) 
was lower than that observed in the other group of patients 
(93.6%).

No significant differences were observed in the comparison of 
postoperative complications between the two groups considered 
but in the case of transient hypocalcemia and permanent RLN 
injury (Table 4), which was less frequent in Bethesda III/IV 

Table 4: Postoperative complications of total population, and their 
comparison between groups.

Postoperative 
complications

Total B III/IV B V/VI P

Transient hypocalcaemia 14 (4.2) 2 (1.1) 12 (7.6) 0.003

Permanent 
hypocalcaemia

10 (3.0) 2 (1.1) 4 (2.5) 0.425

Transient dysphonia 11 (3.3) 5 (2.8) 6 (3.8) 0.604

Permanent RLN injury 6 (1.8) 2 (1.1) 8 (5.1) 0.050

Cervical hematoma 8 (2.4) 7 (3.9) 1 (0.6) 0.071

Table 5: Characteristics of Bethesda’s III and IV patients’ according to presence of malignancy, and their comparison.

Characteristics Benign Malignant P

Number – N (%) 149 (83.7) 29 (16.3)

Age (years) 60.2 ( ± 12.8) 56.0 (44.0–68.0) 0.004

Gender – n (%) 0.471

Male 32 (21.5) 8 (27.6)

Female 117 (78.5) 21 (72.4)

Location1 – n (%) 0.117

Right lobe 87 (58.4) 15 (51.7)

Left lobe 59 (39.6) 11 (37.9)

Isthmus 3 (2.0) 3 (10.3)

Nodule size at US2 (cm) 2.00 (1.40–2.90) 1.80 (1.35–5.25) 0.001

Cellular atypia – n (%) 47 (49.0) 10 (52.6) 0.770

Surgical technique – n (%) 0.784

Hemithyroidectomy 126 (84.6) 24 (82.8)

Total thyroidectomy 23 (15.4) 5 (17.2)

Pathology nodule size3 (cm) 1.50 (1.00–2.20) 1.30 (0.50–2.50) 0.142

Postoperative complications – n (%) 14 (9.4) 3 (10.3) 1.000
1Location of the largest nodule.“Benign” group includes 127 cases (22 missing values, 14.8%). “Malignant” group includes 27 cases (2 missing values, 
6.9%).
2US: ultrasound. “Benign” group includes 146 cases (3 missing values, 2.0%).
3“Benign” group includes 96 cases (53 missing values, 35.6%). “Malignant” group includes 19 cases (10 missing values, 34.5%).

cases than in the other group (1.1% vs. 7.6% and 1.1 vs. 5.1%, 
respectively).

In this series, the malignancy rate in Bethesda III and IV cases 
was 16.3%. (Table 5) summarizes the distribution between 
Bethesda III and IV cases according to the presence of 
malignancy. Significant differences were observed according to 
the age of patients (p = 0.004) and the size of nodules evaluated 
by ultrasound (p = 0.001). In this subgroup of cases, the mean 
age of patients with benign nodules (60.2 years) was higher than 
that of malignant (56.0 years). In addition, the mean size of benign 
nodules evaluated by ultrasound (2.00 cm) was higher than that 
observed in malignant cases (1.80 cm). No significant differences 
were observed according to the other parameters evaluated.

Regarding the ultimate type of malignant lesions in patients 
previously diagnosed with indeterminate cytology Bethesda III 
and IV categories, papillary carcinoma was the most reported 
cancer type (57.1% and 68.2%, respectively). In the BIV group, 
follicular carcinoma followed 22.7% of the cases (Table 6).

Table 6: Type of carcinoma in postoperative histopathological diagnosis 
among the malignant cases..

Postoperative diagnosis B III B IV

Papillary carcinoma 4 (57.1) 15 (68.2)

Follicular carcinoma 1 (14.3) 5 (22.7)

Medullary carcinoma 1 (14.3) 1 (4.5)

Poorly differentiated carcinoma 1 (14.3) 1 (4.5)
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Discussion
The increasing use of ultrasound and FNA has led to increased 
detection of thyroid nodules, and therefore the frequency of 
indeterminate cytology has been rising as well [13]. However, 
indeterminate cytology represents a “gray zone” of thyroid cytology 
[14], and its management remains a challenge for clinicians. On 
the one hand, the inability to distinguish benign from malignant in 
cytology samples often results in an increased surgical indication. 
However, on the other hand, patients are being overexposed to 
thyroid surgery morbidity because 70% to 80% of these nodules 
are diagnosed as benign at surgical specimen histopathological 
analysis [14]. 

In the present study, the overall malignancy rate was 26.6% (n 
= 189/711), which is higher than the values mentioned above 
in some other series (5% to 15%) [2,7,8]. For the BIII group, a 
malignancy rate of 21.2% was observed in this series, which is in 
line with the risk of malignancy (ROM) reported in the Bethesda 
System (BS) [10] (10% to 30%). On the other hand, for the BIV 
group, the malignancy rate observed was 15.2%, which is a lower 
value than the ROM reported in the BS (25% to 40%) [10].

Differences in subjective classification can explain the variation 
of malignancy rates for each BS category in the literature [15–
17]. In fact, the cytologic and architectural pattern changes 
seen in AUS/FLUS category are not easily defined as benign or 
malign [12]. Common benign condition ith category III [18]. In 
addition, intrathyroidal parathyroid adenomas can mimic a lesion 
suspicious for follicular neoplasm [18]. 

Bongiovanni et al. considering Bethesda categories IV–VI, 
compared FNA cytology with postoperative histopathologic 
results and identified a diagnostic accuracy and a positive 
predictive value of 68.8% and 55.9%, respectively [17]. When the 
authors added Bethesda category III to this analysis, the same 
values decreased to 60.2% and 46.9% [17]. There may be an 
overuse of the AUS/FLUS category in our institution. 

In this series, there was a statistically significant association 
between the size of the largest nodule at the preoperative 
ultrasound and belonging to the Bethesda III/IV or BV/VI groups 
(1.90 cm vs. 1.30 cm, p < 0.001), as well as for the size of the 
largest nodule at postoperative surgical specimen examination 
(1.50 vs. 1.00 cm, p < 0.001).

Bethesda V/VI group displayed a statistically significant 
association with the presence of malignancy (16.3% vs. 87.3%, p 
< 0.001), as expected, because of higher risks of malignancy in 
these Bethesda categories [10].

The occurrence of transient hypocalcemia showed a statistically 
significant association with the BV/VI group (1.1% vs. 7.6%, p 
= 0.003). Higher relative frequency of malignant cases (fixed 
lesions, possible invasion of adjacent structures) and total 
thyroidectomies in this group can lead to more extensive and/or 
harder dissection, leading to this injury.

When the Bethesda III/IV group was isolated and analyzed, the 
mean age was slightly higher, the nodule size was smaller than 
those reported by other authors, and gender distribution was 
similar to other studies. In the current study, the mean age was 
58.9 (± 13.3) years, 77.5% of the 178 patients were female, the 
median nodule size on ultrasonography was 1.90 (1.40–3.00) 
cm, and the median nodule size on the surgical specimen was 
1.50 (1.00–2.20) cm. Alexander et al. analyzed a total of 378 
patients with indeterminate cytology (BS categories III, IV, and 
V) and subsequent surgery. They reported a median age of 51.8 
(range 19–85) years, a female dominance (77.8% vs. 22.2%), and 
a median nodule size on ultrasonography of 2.3 (range 0.75–10.3) 
cm [19]. Castro et al. analyzed 462 patients with suspicious 
cytological diagnoses (including BS categories III, IV, and V). They 
showed a mean age of 53.7 (± 15.2) years and a mean nodule size 
on ultrasonography of 2.8 (± 1.7) cm [7]. Bayrak et al. reported a 
mean age of 52.5 years and female prevalence (85.2% of the 155 
patients classified as BS III and IV categories) [11]. Cavalheiro et 
al. studied a total of 582 patients and showed a higher percentage 
of the female gender than the previous studies (89.6%), and the 
mean age at diagnosis was 54 years [15].

Some clinical features such as age, gender, nodule size, and history 
of exposure to radiation to the head and neck have been recognized 
as malignancy predictors [7]. A statistically significant association 
between age and the postoperative diagnosis of malignancy in the 
Bethesda III/IV patients (60.2 ± 12.8 vs. 56.0 (44.0–68.0) years, 
p = 0.004) was observed too. Although some authors did not find 
age as a predictor of malignancy [7,20], Scerrino et al. observed 
that the mean age was significantly different between malignant 
and benign groups (52 vs. 58 years, p < 0.001) and showed that 
age > 60 years seemed to be protective against malignancy [21]. 
Other authors reported that, in studies addressing only Bethesda 
IV cases, patients older than 50 or 40 years old had a higher risk 
of malignancy [14,22,23]. 

In the present study, there was a statistically significant association 
between the size of the largest nodule on ultrasonography and the 
presence of malignancy (2.00 vs. 1.80 cm, p = 0.001). The value 
of nodule size remains controversial as a predictor of malignancy 
[14]. In fact, some authors found that a larger size was associated 
with malignancy [14,20,22,24]. Castro et al. reported that a smaller 
nodule size measured by preoperative ultrasound was associated 
with ROM [7], and Rago et al. studied 505 patients with follicular 
and Hurthle cell thyroid lesions and did not find an increase in 
ROM to nodules bigger than 3 cm concerning those smaller than 
3 cm [25]. 

In this series, no significant statistical difference between the 
male gender and the presence of malignancy in Bethesda III/IV 
was observed, which is in agreement with some other studies 
[21,22,24]. In contrast, Tuttle et al. and Baloch et al. observed that 
the male gender was associated with malignancy [14,20,23].

No significant differences were observed concerning cytologic 
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atypia in this study, as opposed to Teixeira et al. The latter 
studied 229 cytology samples classified as follicular neoplasms 
and reported a significant difference between the presence of 
cytologic atypia and malignancy (12.5% vs. 33.3%, p = 0.02) [26]. 

Among the malignant lesions, papillary carcinoma was the most 
common diagnosis (57.1% in the BIII group and 68.2% in the BIV 
group). Bayrak et al. observed that from the malignant lesions, 
81.5% of the AUS/FLUS and 69.2% of the FN/SFN were papillary 
carcinomas [11].

Concerning surgical complications, transient and permanent 
hypocalcemia occurred in 4.2% and 3.0% of BIII–VI patients who 
underwent thyroid surgery, respectively. Rosato et al. reported that 
8.3% of the 14934 patients with operated on thyroids experienced 
transient hypocalcemia, and 1.7% had definitive hypocalcemia 
[27]. Eleven patients out of 335 (3.3%) experienced transient 
dysphonia, and six (1.8%) showed evidence of permanent 
RLN injury. Iyomasa et al. studied 151 patients submitted to 
thyroidectomy and reported temporary paralysis of the vocal 
folds secondary to recurrent laryngeal nerve injury in 21.2% of all 
patients and persisting injury after six months in 6.6% of cases 
[28]. Rosato et al. reported relative frequencies of 2.0% to RLN 
monoplegia, 1.0% to definitive lesion, and 0.4% to diplegia [27]. 
Cervical hematoma occurred in 2.4% of all patients (n = 8/335). 
Rosato et al. reported a percentage of 1.2% of all patients for 
intra and postoperative hemorrhage occurrence [27]. Bergenfelz 
et al. observed that 76 patients (2.1% of all 3660 patients) were 
operated on due to re-bleeding with compressive hematoma [29].

Extensive analysis of postoperative complications is outside the 
scope of the present study. However, it is important to note that 
they are not so uncommon, and it is crucial to be aware of their 
frequency when deciding the therapeutical approach for each 
patient. 

Limitations of the current study include its retrospective design, 
with data collected prospectively by different physicians. The same 
physician reviewed all patients’ medical records and data included 
in this study to minimize heterogeneity. Due to the nature of the 
study, the authors cannot guarantee that the biopsied nodule was 
the same on pathology evaluation diagnosing malignancy; and it 
was not possible to define if some cases of dysphonia and RLN 
injury occurred as postoperative complications or if they were 
already present preoperatively. Moreover, we studied patients 
who underwent surgery and did not analyze Bethesda III and IV 
patients who underwent medical follow-up. To know if it is safe 
to adopt a wait and see strategy in these patients, it would be 
important to compare the outcomes of both arms (patients who 
underwent surgery vs. wait and see).

Summing up, this study provides further information on malignancy 
rates among Bethesda III and IV categories and patient features 
associated with the presence of malignancy in a study conducted 
with 335 patients. First and foremost, our research contributed to 

a better understanding of our institution rates and allowed us to 
compare them with other centers.

Conclusion
In the present study, a malignancy rate of 21.2% for the Bethesda III 
category and 15.2% for the Bethesda IV category were observed. In 
addition, there was a statistically significant association between 
the postoperative malignancy diagnosis and the age and size of 
the largest nodule at the ultrasound. Further studies are needed 
to determine malignancy predictors, including ultrasound features 
and molecular tests, to optimize preoperative risk stratification 
in Bethesda III and IV categories, thus being able to tailor the 
approach to patients better, avoiding unnecessary surgery and its 
morbidity when possible.
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