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IntroductionIntroduction
• Fine needle aspiration cytology (FNAC) with ultrasonography is the most 

commonly used method for preoperative testing for thyroid nodules.
• FNAC is a diagnostic test for the majority of benign nodules, most 

papillary thyroid carcinomas, and other carcinomas, while the cytologic
diagnosis of follicular neoplasm (FN) is challenging due to overlap of 
cytomorphologic features with other thyroid follicular lesions.

• According to the nationwide surgery done in 2016 by the Korean Society 
of Cytopathology (KSC), the average rate of diagnostic category IV 
(suspicious for follicular neoplasm) was 2.9%, which is much lower than 
that from the Bongiovanni’s meta-analytical data. 

• The diagnostic rate of suspicious for follicular neoplasm in out institute 
was 1% between 2012 and 2014.

• Ultrasonography-guided thyroid core needle biopsy (CNB) has been a 
useful complementary tool for FNAC especially with indeterminate results.

• In this study, we aimed to compare the preoperative FNAC and CNB 
diagnoses of thyroid nodules with final surgical diagnosis of follicular 
neoplasm and identify the potential causes of underdiagnoses or 
misdiagnoses for the category IV in FNAC.

Materials and MethodsMaterials and Methods
Case selection-FNAC
• A total of 5624 consecutive cases of thyroid FNAC from 5127 patients 

diagnosed at Seoul National University Bundang Hospital from January 2012 
to December 2014

- 174 patients had multiple thyroid nodules, for which FNAC was 
performed separately. 

- In the 71 patients who had repeated FNACs for the same nodule, the 
diagnostic  category with the highest ROM was selected.

- Finally, 5549 thyroid FNACs were included.
- 1891 cases underwent surgical resection 94 cases (5.0%) were 

diagnosed as FN including follicular adenoma, follicular carcinoma, 
Hurthle cell adenoma and Hurthle cell carcinoma.

- Of these, 4 cases were reclassified as invasive encapsulated follicular 
variant papillary carcinoma and NIFTP.

- Diagnostic categories of thyroid FNAC were based on The Bethesda 
System for Reporting Thyroid Cytopathology (TBSRTC).

Case selection-CNB
• A total of 2746 consecutive cases of thyroid CNB from 2499 patients 

diagnosed at Seoul National University Bundang Hospital from January 2013 
to 2015

- 179 patients had separate biopsies for multiple nodules, and each CNB 
was counted as an individual case. 

- In 58 patients, repeated CNBs were performed for the same nodule, and 
the diagnostic category with the highest ROM was selected. 

- Finally, 2687 CNBs were included.
- Diagnostic categories of thyroid CNB were categorized using a 

standardized reporting system similar to TBSRTC. 

ResultsResults

FNAC diagnostic category
No. of 

surgical 
specimens

Final diagnosis
Follicular 
adenoma

Follicular 
carcinoma

Hurthle cell 
adenoma

Hurthle cell 
carcinoma

Non-diagnostic 12 (13.3%) 9 (20.5%) 1 (4.3%) 2 (9.5%) 0 (0%)
Benign 8 (8.9%) 4 (9.1%) 2 (8.7%) 2 (9.5%) 0 (0%)
AUS

AUS-nuclear atypia (NA) 14 (15.6%) 5 (11.4%) 4 (17.4%) 5 (23.8%) 0 (0%)
AUS-microfollicles (MF) 23 (25.6%) 13 (29.5%) 9 (39.1%) 1 (4.8%) 0 (0%)
AUS-NA + MF 1 (1.1%) 1 (2.3%) 0 (0%) 0 (0%) 0 (0%)
AUS-Hurthle cell (HC) 9 (10%) 1 (2.3%) 0 (0%) 7 (33.3%) 1 (50%)

Follicular neoplasm 23 (25.6%) 11 (25%) 7 (30.4%) 4 (19%) 1 (50%)
Suspicious for malignancy

suspicious for papilllary caricnoma 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Malignant

papillary carcinoma 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Total 90 44 23 21 2

• Of 90 cases of thyroid nodules finally diagnosed as FN, the original FNAC diagnoses were as follows: Non-diagnostic 
in 12 (13.3%) cases; Benign in 8 (8.9%) cases; Atypia of undetermined significance (AUS) in 51 (64.5%); suspicious for 
follicular neoplasm in 16 (17.8%) cases; suspicious for papillary carcinoma in 2 (2.2%) cases; papillary carcinoma in 1 
(1.1%) case.

• After review of FNAC slides, most of benign and AUS results were associated with lower cellularity compared with 
cases diagnosed as suspicious for follicular neoplasm. Yet, 6 cases of FNAC specimen with initial diagnoses of AUS 
were consistent with suspicious for follicular neoplasm category, showing moderate to marked cellularity and 
prominent architectural alteration (Figrue 1). 

• 2 cases of suspicious for papillary carcinoma and one case of papillary carcinoma were reviewed with surgical 
specimen. The presence of focal or mild nuclear atypia was overestimated and the diagnoses were revised into one 
case of suspicious for follicular neoplasm and 2 cases of AUS category, respectively. (Table 1)

• There was no significant differences in diagnostic categories between benign and malignant FN and between FN and 
Hurthle cell neoplasm (HN).

• Compared with thyroid CNB categories, non-diagnostic, benign and AUS categories were significantly higher in 
thyroid FNAC (Table 2). After reclassifying 6 cases into suspicious for follicular neoplasm category, there was no 
significant differences in AUS category (Table 3).

ConclusionConclusion
• In thyroid FNAC, FNs were more often diagnosed as AUS rather than suspicious for a follicular 

neoplasm, suggesting underdiagnoses or misdiagnoses of FNs in our institution. 
• This may be caused by the low cellularity of the FNAC specimens, overestimation of nuclear 

atypia and reluctance of cytopathologists to make the diagnosis of suspicious for a follicular 
neoplasm category. 

• In this situation, thyroid CNB can be an option to reduce repeated examinations in the 
preoperative diagnosis of FN.
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Table 1. FNAC diagnostic category in FN

Diagnostic category
No. of 
FNAC 

Specimens

No. of 
CNB 

specimens
p-value

Non-diagnostic 12 (13.3%) 3 (1.9%) <0.001*
Benign 8 (8.7%) 2 (1.3%) 0.004*
Indeterminate 51 (56.7%) 62 (40.3%) 0.013*
Follicular neoplasm 16 (17.8%) 87 (56.5%) <0.001*
Suspicious for malignancy 2 (2.2%) 0 (0%) 0.135
Malignant 1 (1.1%) 0 (0%) 0.369
Total 90 154

Diagnostic category
No. of 
FNAC 

specimens

No. of 
CNB 

specimens
p-value

Non-diagnostic 12 (13.3%) 3 (1.9%) <0.001*
Benign 8 (8.9%) 2 (1.3%) 0.004*
Indeterminate 47 (52.2%) 62 (40.3%) 0.07
Follicular neoplasm 23 (25.6%) 87 (56.5%) <0.001*
Suspicious for malignancy 0 (0%) 0 (0%) 1
Malignant 0 (0%) 0 (0%) 1
Total 92 154

Table 2. Comparison of the original FNAC diagnostic 
category with CNB

Table 2. Comparison of FNAC diagnostic category with CNB 
after review

Figure 1. Representative case diagnosed as 
AUS-MF (A and B), AUS-NA (C and D), AUS-
HC (E and F) and the case reclassified as 
suspicious for follicular neoplasm (G and H). 
The specimen shows scanty cellularity (A), 
and predominance of microfollicles (B). The 
specimen is mildly cellular © and harboring 
focal nuclear atypia (D). There was only a few 
cells aspirated (E) which were exclusively 
Hurthle cells (F). Figure G reveals moderate 
to markedly cellular aspirates composed of 
microfollicles and fragments showing 
architectural alteration which was consistent 
with the diagnostic category “suspicious for 
follicular neoplasm”.


