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Background: Fine‑needle aspiration cytology remains a valuable screening tool for preoperative management 
of thyroid nodules. However, the rates of false‑negative and false‑positive diagnosis remain a challenge 
for pathologists.
Objectives: To assess the value of thyroid fine‑needle aspiration as a screening tool and its accuracy of 
diagnoses relative to final histological diagnoses.
Patients and Methods: A chart review was conducted of all adult patients who underwent fine‑needle 
aspiration of thyroid nodule(s) and were subjected to thyroid surgery at King Abdulaziz Medical City, Jeddah, 
Saudi Arabia, between January 2007 and June 2014. The fine‑needle aspiration results were correlated with 
final histopathology results.
Results: Of the 408 aspirates from 373 patients, the Bethesda System for Reporting Thyroid Cytology (BSRTC) 
diagnostic categories were as follows: nondiagnostic in 26 aspirates  (6.4%); benign in 128  (31.4%); 
atypia/follicular lesion of undetermined significance in 52 (12.7%); follicular neoplasm/suspicion for a follicular 
neoplasm in 83 (20.3%); suspicious for malignancy in 23 (5.6%) and malignant in 96 (23.5%). The comparative 
histopathological diagnoses were benign in 192 (47.1%) and malignant in 216 (52.9%) aspirates. The calculated 
risk of malignancy in the fine‑needle aspiration categories was 34.6% in diagnostic category (DC) I, 15.6% in 
DC II, 50% in DC III, 52% in DC IV, 95.7% in DC V and 100% in DC VI. The sensitivity of fine‑needle aspiration 
with BSRTC was 88.9%, specificity was 75.6%, positive predictive value was 79.7%, negative predictive value 
was 84.4% and accuracy was 81.5%.
Conclusion: The results of this retrospective study demonstrated higher risks of malignancy in DC I, DC II, 
DC III and DC IV than that of the original BSRTC definition, along with a higher specificity and positive 
predictive value for cancer diagnosis, and a lower sensitivity and negative predictive value.
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INTRODUCTION

Thyroid malignancy is a common problem in Saudi Arabia, 
particularly among the female population, in which it 
constitutes 12% of  all malignancies.[1] According to the 2014 
National Saudi Cancer Registry data, the age-standardized 
incidence rate of  thyroid cancer is 7.8/100,000 in females 
and 2.5/100,000 in males.[2] According to the 2015 
American Thyroid Association Management Guidelines for 
Adult Patients with Thyroid Nodules and Differentiated 
Thyroid Cancer, fine-needle aspiration (FNA) remains an 
important screening method.[3]

Historically, a lack of  consistent usage of  terminology 
by cytopathologists affected the sensitivity and specificity 
of  FNA. This led to the introduction of  the Bethesda 
System for Reporting Thyroid Cytopathology  (BSRTC) 
to improve communication between pathologists and 
clinicians.[4] BSRTC classifies all FNA results into six 
categories: nondiagnostic  (diagnostic category  [DC] I), 
benign (DC II), atypia/follicular lesion of  undetermined 
significance (DC III), follicular neoplasm/suspicion for a 
follicular neoplasm (DC IV), suspicious for malignancy (DC 
V) and malignant  (DC VI).[4] The BSRTC classification 
is used to recommend the different courses of  clinical 
management including repeating FNA (DC I and DC III), 
clinical follow‑up (DC II), surgical lobectomy (DC IV) and 
total thyroidectomy (DC V and DC VI).[4]

Since the BSRTC system was implemented in 2007, only a 
few studies have been conducted in Saudi Arabia to assess 
the accuracy of  FNA as a diagnostic tool.[5,6] Therefore, the 
current study aimed to evaluate the accuracy of  FNA in 
triaging patients with thyroid nodules by comparing BSRTC 
with the gold-standard histopathological diagnosis of  
surgically removed nodules. A further aim was to determine 
the risk of  malignancy in the BSRTC categories to guide 
future clinical management.

PATIENTS AND METHODS

A chart review was performed following the approval 
of  the Institutional Review Board at King Abdullah 
International Medical Research Center  (Reference No. 
IRBC/010/17) on January 5th, 2017. Data were collected 
from medical records at King Abdulaziz Medical City, 
Jeddah, Saudi Arabia, between January 2007 and June 2014. 
All adult patients (i.e., aged ≥18 years) who underwent FNA 
of  single or multiple thyroid nodules and were subjected 
to thyroid surgery were included in this study. Patients 
who did not have surgery and patients with incomplete 
data were not included in this study. Data, including 

that on demographics, FNA results and histopathology 
results, were collected from the patients’ files and from the 
electronic medical record system. FNA adequacy is defined 
as presence of  at least five groups of  follicular cells each 
with 12 cells. The FNA results were then compared with 
histopathology results.

The rates of  true‑positive, false‑positive, true‑negative and 
false‑negative results by FNA were calculated, along with 
the sensitivity, specificity, positive predictive value (PPV), 
negative predictive value  (NPV) and accuracy. For the 
purpose of  these calculations, FNA results of  DC IV, 
DC V and DC VI were considered a positive diagnosis 
of  malignancy, so that a sample with a histopathological 
diagnosis of  malignancy was a true positive. DC II was 
considered a negative diagnosis of  malignancy, so that a 
sample with a benign diagnosis on histopathology was a 
true negative. Two sets of  calculations were performed: 
once with DC II, DC V and DC VI and once with DC 
II, DC IV, DC V and DC VI. The frequency of  different 
histopathological outcomes in each of  the FNA categories 
was also determined.

Simple descriptive statistics were produced using SPSS 
version  20 (IBM Corporation, Armonk, NY, USA). 
Percentages were reported for qualitative data, and means 
and standard deviations were used for normally distributed 
quantitative data. A  two‑tailed, Pearson chi‑square test 
was used to determine the association between gender 
(as an independent variable) and biopsy outcome  (as a 
dependent variable). P < 0.05 was considered statistically 
significant.

RESULTS

A total of  408 FNA biopsies were performed on 
373  patients, of  whom 300  (80.4%) were female and 
73 (19.6%) were male. The mean age of  the patients was 
44.3 ± 17.2 years. A total of  386 (94.6%) FNA biopsies 
were adequate and 22  (5.4%) were inadequate. Of  the 
373 patients, 247 (66.2%) underwent total thyroidectomy, 
124 (33.2%) underwent hemithyroidectomy and a tissue 
biopsy was obtained for 2 (0.5%).

The BSRTC DC was DC I in 26 (6.4%) FNA biopsies, DC II 
in 128 (31.4%), DC III in 52 (12.7%), DC IV in 83 (20.3%), 
DC V in 23 (5.6%) and DC VI in 96 (23.5%) [Table 1].

Among the final histopathology samples, 192  (47.1%) 
led to a benign diagnosis and 216 (52.9%) to a malignant 
diagnosis  [Table  1]. Multinodular goiter was the most 
common benign histopathology diagnosis and was 
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seen in 137  (33.6%) histopathology samples. Papillary 
carcinoma, the most common malignancy, was seen in 
96  (23.5%) histopathology samples, while the follicular 
variant of  papillary carcinoma was seen in 93  (22.8%). 
Of  the different FNA categories, the risk of  malignancy 
determined by comparison with histopathology samples 
was 34.6% for DC I, 15.6% for DC II, 50% for DC III, 52% 
for DC IV, 95.7% for DC V and 100% for DC VI [Table 2].

Among the 128 aspirations that led to a DC II diagnosis, 
follow‑up histopathology showed that 88  (68.8%) 
were associated with multinodular goiters, 9  (7%) with 
Hashimoto’s thyroiditis and 11  (8.6%) with follicular 
adenoma. Ten patients  (7.8%) were initially counted as 
having papillary carcinoma, and 10 (7.8%) were counted 
as having the follicular variant of  papillary carcinoma on 
excision. Therefore, the number of  true negatives was 
initially calculated as 108 (84.4%) and the number of  false 
negatives as 20 (15.6%).

Among the 96 aspirations with a cytological diagnosis 
of  malignancy  (DC VI), the two most common 

histopathological diagnoses were papillary carcinoma in 
63 (65.6%) patients and the follicular variant of  papillary 
carcinoma in 25 (26%) patients. None were diagnosed as 
benign. Among the 23 aspirates with an FNA diagnosis 
of  DC V  (suspicious for malignancy), 10  (43.5%) had 
a histopathological diagnosis of  the follicular variant of  
papillary carcinoma, 9 (39.1%) of  papillary carcinoma and 
1 (4.3%) was diagnosed as a false‑positive, nonmalignant 
follicular adenoma on surgical excision [Table 3].

Excluding all FNA diagnoses in DC I, DC III and DC 
IV, the 247 aspirates consisted of  1 false positive, 20 false 
negatives, 118 true positives and 108 true negatives 
[Table 4]. These results yielded an estimated FNA sensitivity 
of  85.5%, specificity of  99.1%, PPV of  99.2%, NPV of  
84.4% and accuracy of  91.5% [Table 5]. However, when 
the aspirates in DC IV were included, the total number of  
false positives was 41 and true positives was 161 [Table 4]. 
This addition resulted in an FNA sensitivity of  88.9%, 
specificity of  75.6%, PPV of  79.7%, NPV of  84.4% 
and accuracy of  81.5%  [Table  5]. The follicular variant 
of  papillary carcinoma constituted the most common 
malignancy in those with cytological diagnoses of  DC III 
(34.6% of  52 DC III aspirates) and DC IV (33.7% of  83 
DC IV aspirates) [Table 6].

DISCUSSION

FNA cytology remains a valuable screening tool for 
preoperative management of  thyroid nodules. However, 
the rates of  false negative and false positive diagnosis 
remain a challenge for pathologists. The recently published 
BSRTC adopted in this study has played a pivotal role in 
triaging thyroid nodules for surgical management. The 
risk of  malignancy according to the initial definition of  
BSRTC[4] for the nondiagnostic DC I is 1%–4%, and the 
clinical management recommendation for this diagnosis is 
to “repeat FNA with ultrasound guidance.”[4] In the current 
study, 26 (6.4%) of  the FNAs were nondiagnostic, of  which 
9 (34.6%) were found to be malignant on histopathological 
analysis. This finding is comparable with that reported 

Table 1: Diagnostic categorization of thyroid nodules by fine-
needle aspiration and histopathology
Diagnosis n (%)

FNA
Nondiagnostic (DC I) 26 (6.4)
Benign (DC II) 128 (31.4)
AUS/FLUS (DC III) 52 (12.8)
FN/SFN (DC IV) 83 (20.3)
Suspicious for malignancy (DC V) 23 (5.6)
Malignant (DC VI) 96 (23.5)
Total 408

Histopathology
Multinodular goiter 137 (33.6)
Hashimoto’s thyroiditis 18 (4.4)
Follicular adenoma 37 (9.1)
Papillary carcinoma 94 (23)
FVPC 93 (22.8)
Other carcinomas 29 (7.1)
Total 408 

AUS/FLUS  –  Atypia/follicular lesion of undetermined significance; 
DC – Diagnostic category; FN/SFN – Follicular neoplasm/suspicious for 
follicular neoplasm; FNA – Fine-needle aspiration; FVPC – Follicular 
variant of papillary carcinoma

Table 2: The risk of malignancy among fine-needle aspiration diagnostic categories
Cytological diagnosis Total Percentage 

of total
Benign histology Malignant histology

n Percentage of BSRTC category n Percentage of BSRTC category

Nondiagnostic (DC I) 26 6.4 17 65.4 9 34.6
Benign (DC II) 128 31.4 108 84.4 20 15.6
AUS/FLUS (DC III) 52 12.7 26 50 26 50
FN/SFN (DC IV) 83 20.3 40 48 43 52
Suspicious for malignancy (DC V) 23 5.6 1 4.3 22 95.7
Malignant (DC VI) 96 23.5 0 0 96 100
Total 408 100 192 216

AUS/FLUS – Atypia/follicular lesion of undetermined significance; DC – Diagnostic category; FN/SFN – Follicular neoplasm/suspicious for follicular 
neoplasm; BSRTC – Bethesda System for Reporting Thyroid Cytology
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in a single‑institution study,[7] but higher than the 16.8% 
reported in a meta‑analysis of  eight studies.[8]

Thyroid nodules classified by FNA as benign (DC II) are 
managed by clinical follow‑up, unless surgery is indicated 
for other reasons, such as for pressure symptoms or 
cosmetic concerns. Among the 128 FNAs that were 
reported as benign, 20 were found to be malignant on 
excision, giving a 15.6% risk of  malignancy. This rate was 
considerably higher than the 3.7%, 5.6% and 8% previously 
reported.[7‑9] The risk reported for this category in the 

initial BSRTC definition was even lower at 0%–3%.[4] 
This discrepancy led the authors to review the specimens, 
resulting in 12 of  the 20 ‘‘malignant’’ DC I samples being 
identified as occult papillary thyroid carcinoma. When 
these were excluded, the calculated risk was reduced to 6%, 
which is comparable with the risk of  malignancy reported 
in previous studies.[7‑9]

In DC III, the BSRTC recommendation is to repeat the 
FNA. In the current study, of  the 52 aspirates with a DC 
III diagnosis, 26 nodules (50%) were found to be malignant 

Table 3: The cytological‑histopathological correlation of 119 aspirates with a diagnosis on fine-needle aspiration of malignant or 
suspicious for malignancy
Histopathology FNA category

Suspicious for malignancy (DC V), n (%) Malignant (DC VI), n (%)

Benign
Follicular adenoma 1 (4.3) 0

Malignant
Papillary carcinoma 9 (39.1) 63 (65.6)
Follicular variant of papillary carcinoma 10 (43.5) 25 (26)
Anaplastic carcinoma 0 1 (1)
Hürthle cell carcinoma 3 (13) 2 (2.1)
Medullary carcinoma 0 1 (1)
Poorly differentiated thyroid carcinoma 0 4 (4.2)

Total 23 96

DC – Diagnostic category; FNA – Fine-needle aspiration

Table 4: Correlation between fine-needle aspiration diagnosis and histopathology diagnosis, excluding atypia/follicular lesion 
of undetermined significance
FNA Histopathology

Malignant, n (%) Benign, n (%) Total (n)

Malignant, excluding FN/SFN (DC V and DC VI) 118 (99.2) 1 (0.8) 119
Malignant, including FN/SFN (DC IV, DC V and DC VI) 161 (79.7) 41 (20.3) 202
Benign (DC II) 20 (15.6) 108 (84.4) 128

DC – Diagnostic category; FN/SFN – Follicular neoplasm/suspicious for follicular neoplasm; FNA – Fine-needle aspiration

Table 5: Results of analyses with exclusion and inclusion of fine-needle aspiration follicular neoplasm/suspicious for a 
follicular neoplasm category
Method Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)

Malignancy and suspicious for malignancy (FN/SFN excluded) 85.5 99.1 99.2 84.4 91.5
Malignancy/suspicious for malignancy (FN/SFN included) 88.9 75.6 79.7 84.4 81.5

FN/SFN – Follicular neoplasm/suspicious for a follicular neoplasm; NPV – Negative predictive value; PPV – Positive predictive value

Table 6: Histopathological diagnoses of patients in different fine-needle aspiration categories
Histopathology FNA category

Nondiagnostic (DC I), n (%) AUS/FLUS (DC III), n (%) FN/SFN (DC IV), n (%)

Benign (total) 17 (65.4) 26 (50) 40 (48.2)
Multinodular goiter 15 (57.7) 19 (36.5) 15 (18.1)
Hashimoto’s thyroiditis 1 (3.8) 2 (3.8) 6 (7.2)
Follicular adenoma 1 (3.8) 5 (9.6) 19 (22.9)

Malignant (total) 9 (34.6) 26 (50) 43 (51.8)
Papillary carcinoma 5 (19.2) 5 (9.6) 2 (2.4)
Follicular variant papillary carcinoma 2 (7.7) 18 (34.6) 28 (33.7)
Follicular carcinoma 2 (7.7) 1 (1.9) 6 (7.2)
Hürthle cell carcinoma 0 1 (1.9) 7 (8.4)
Poorly differentiated thyroid carcinoma 0 1 (1.9) 0

Total 26 52 83

AUS/FLUS – Atypia/follicular lesion of undetermined significance; FN/SFN – Follicular neoplasm/suspicious for follicular neoplasm; FNA – Fine-
needle aspiration; DC – Diagnostic category
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on subsequent histology. This high rate of  malignancy 
could be explained by a low threshold of  the treating 
physicians in deciding to refer patients directly to surgery 
without repeating the FNA. This finding is also possibly 
the result of  a high threshold in some cytopathologists 
to make a diagnosis of  malignancy. Reported malignancy 
rates for this category vary widely, from a similar rate of  
50%[6] to higher rates of  69%[7] and 79%,[10] as well as 
much lower rates of  5%–15% in the BSRTC definition[4] 
and 15.9% in a meta‑analysis.[8] These lower rates could 
relate to the larger number of  patients included in these 
studies. Among the patients in the current study who 
were diagnosed in DC III, multinodular goiter constituted 
73% of  the benign group, while the follicular variant 
of  papillary thyroid carcinoma constituted 69% of  the 
malignant group.

Patients with a diagnosis of  follicular neoplasm (DC IV) 
from FNA are recommended for surgical lobectomy. 
Of  the 83 DC IV diagnoses, 43 (52%) were confirmed 
by histopathology as being malignant. Reported 
malignancy rates associated with DC IV diagnoses vary 
from 50%[7] to 79%,[10] with lower rates of  15%–30% 
given in the BSRTC definition and 26.1% reported in 
a meta‑analysis.[8] In the present study, for patients with 
FNA diagnoses of  DC IV, the most common benign 
diagnosis by histopathology was follicular adenoma in 
19 patients (47.5%), while the most common malignancy 
was the follicular variant of  papillary carcinoma in 
28 patients (65%).

An FNA diagnosis of  DC V (suspicious for malignancy) was 
made in 23 (5.6%) aspirates, with a subsequent histological 
diagnosis of  malignancy in 22 of  the 23 (95.6%) aspirates; 
this corresponds to a higher level of  risk than the 60%–75% 
given in the BSRTC definition[4] or the 75.2% reported in 
a meta‑analysis.[8] The higher rate observed in this study 
could relate to sampling issues and variable experience 
with techniques of  aspiration between pathologists along 
with differences in interpretation of  findings. However, 
these differences should have no clinical consequences 
because the BSRTC recommendation for management 
of  patients in DC V and DC VI is  total thyroidectomy. In 
the current study, a 100% risk of  malignancy was found in 
the 96 patients with malignant diagnoses by FNA, a result 
comparable with the risk of  malignancy in the BSRTC 
definition  (97%–99%)[4] as well as with that reported in 
a meta‑analysis  (98.6%).[8] A significant association was 
observed between gender and diagnosis (P = 0.016): 52 
of  73 (71.2%) males had a malignant diagnosis compared 
with 164 of  300 (55%) females.

Several studies have evaluated the diagnostic accuracy 
of  FNA compared with the gold standard of  
histopathology.[11‑15] However, the authors believe that 
directly comparing the results of  these studies may not be 
appropriate, as the methodology used to evaluate FNA 
accuracy varies.

In the current study, a true negative was confirmed 
if  the FNA classification was benign  (DC II) and the 
histopathology diagnosis was also benign. In the first 
analysis, a true positive was confirmed if  the FNA 
classification was DC V or DC VI and the histopathology 
diagnosis was also malignant. In the second analysis, the 
DC IV category was also considered as a diagnosis of  
malignancy, as patients with this diagnosis are subjected 
to lobectomy. The sensitivity of  88.9% in this study 
was comparable with the 97% in a meta‑analysis of  
6362 patients,[8] in which DC IV, DC V and DC VI were 
included. However, comparing the observed values 
for specificity, PPV, NPV and accuracy of  the present 
study (75.6%, 79.7%, 84.4% and 81.6%, respectively) with 
that of  the meta‑analysis (50.7%, 55.9%, 96.3% and 68.8%, 
respectively) indicates higher specificity and accuracy in 
the present study.

CONCLUSION

This  s tudy found higher  r i sks  of  mal ignancy 
among FNA categories DC I, DC II, DC III and 
DC IV than that stated in the BSRTC definition. 
Physicians and surgeons should be made aware of  
the 50% risk of  malignancy associated with the 
DC III category  (follicular lesion of  undetermined 
significance). Although a repeat FNA for re‑evaluation, 
as also stated in the BSRTC recommendation, is 
important to avoid unnecessary surgery in these 
patients, factors such as the patients’ choice and other 
risk factors should be considered before proceeding to 
surgery. Furthermore, the results of  the current study 
showed higher specificity and PPV for the diagnosis of  
malignancy, while the sensitivity and NPV were lower 
than that of  previous studies. Thyroid FNA remains 
a strong screening modality for thyroid nodules in a 
multidisciplinary setup of  endocrinologists, surgeons 
and pathologists, and its results can guide clinical 
management.
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