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The Diagnostic Accuracy of Ultrasound Guided Fine-Needle Aspiration 
Biopsy and Intraoperative Frozen Section Examination  

in Nodular Thyroid Disease 
�

�'(�)�*%�+�,-�$���������.'�/�0,('�')
.�-1'/�1$�����������%�&��')�/��

�
�%���	����1�������	��!�
����	�����������������!	����������������1�2������!����	�	����%���&'�(�����	��!���������3�	!	��	����

�%���	����1�������	��!�
����	�����������������!	����������������1�2������!����	�	����%���&'�(�����	��!��������

����%���	����1�������	��!�
������	!���������(�"���	��!�

�
Abstract 

�

Objectives. To determine the diagnostic accuracy of combined ultrasound-guided fine needle aspiration biopsy (USG-
FNAB) and intraoperative frozen section examinationin (FSE) in diagnosing malignant thyroid nodules. 

Methodology. Retrospective review of patients undergoing thyroidectomy with intraoperative frozen section examination 
following ultrasound guided fine-needle aspiration biopsy.  Sensitivity, specificity, positive and negative predictive 
values and accuracy were calculated with respect to final histology. 

Results.  A total of 2,239 nodules were subjected to USG-FNAB at the Diabetes, Thyroid and Endocrine Center, St. 
Luke’s Medical Center between January 2007 and December 2009. Two hundred fifty-one nodules were surgically 
excised following USG-FNAB. Frozen section examinations were taken from 90 of 251 nodules. The USG-FNAB 
yielded 90.3% (n=1,721) adequate specimens and 9.7% (n=185) inadequate specimens. The histologic examination of 
the 251 surgically excised nodules revealed  182 (73%) benign and 69 (27%) malignant nodules. The sensitivity, 
specificity, positive and negative predictive values and accuracy rate of USG-FNAB cytology are 70.3%, 92.8%, 76.5%, 
90.4% and 87.2%, respectively. The diagnosis by frozen section was benign in 56 cases (62%), malignant in 10 cases 
(11%) and deferred in 24 cases (27%). By FSE, the sensitivity, specificity, positive and negative predictive values and 
accuracy rate are 83.3%, 100%, 100%, 96.4% and 96.7%, respectively. A diagnostic accuracy of up to 97.2% was 
achieved when USG-FNAB and FSE were combined and when their findings were concordant. When USG-FNAB and 
FSE diagnoses were discordant, the FSE showed superior accuracy (83.3%) than cytology (16.7%). In the group of 
nodules with indeterminate or inadequate cytology, the diagnostic accuracy of frozen section is 100%. 

Conclusion. Ultrasound guided fine-needle aspiration biopsy is an accurate preoperative test for the evaluation of 
nodular thyroid disease. It helps to distinguish malignant from benign lesions. The intraoperative frozen section is a 
valuable test for confirming the cytologic diagnosis. It is especially important in identifying malignant thyroid nodule in 
cases with indeterminate cytology. The combination of USG-FNAB and FSE greatly improves the accuracy rate in 
thyroid cancer detection. 
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Table 1. Distribution of Cases According to the Results of the Fine Needle Aspiration Biopsy Cytology 
and Final (Definitive) Histopathology Diagnosis

Fine needle 
aspiration 

biopsy 

                                      Histology (n=  251 )

Benign lesion Malignant lesion

NG 
(n=152) 

FA
(n=17) 

HA
(n=5) 

LT
(n=8) 

subtotal PTC
(n=60) 

FTC
(n=5) 

HC
(n=3) 

MTC
(n=1) 

subtotal Total

Benign
(n=114 ) 

90 7 1 5 103 9 1 1 0 11 114 

Malignant
(n= 34 ) 

8 0 0 0 8 25 0 0 1 26 34 

Indeterminate
(n=74) 

32 8 4 3 47 22 3 2 0 27 74 

Inadequate
 (n=  29 ) 

22 2 0 0 24 4 1 0 0 5 29 

Totals     182     69 251 

NG, nodular goiter; FA, follicular adenoma; Hurthle cell adenoma; LT, lymphocytic thyroiditis;  PTC, papillary thyroid carcinoma; 
FTC, follicular thyroid carcinoma; HC, Hurthle cell carcinoma; MTC, medullary thyroid carcinoma 

SENSITIVITY 70.3%       SPECIFICITY 92.8%       PPV  76.5%       NPV  90.4%
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Table 2. Distribution of Cases According to the Results of the FSE Cytology and the Final 
Histopathology Diagnosis

Frozen 
section 

examination 

Histology (n=   90  )

Benign lesion Malignant lesion

NG 
(n=57) 

FA 
(n= 10) 

HA 
(n=3) 

LT 
(n=2) 

subtotal PTC 
(n=16) 

FTC 
(n=1) 

HC 
(n=1) 

MTC 
(n=0) 

subtotal totals 

Benign 51 0 1 2 54 2 0 0 0 2 56 

Malignant 0 0 0 0 0 10 0 0 0 10 10 

Deferred
(n=24 ) 

6 10 2 0 18 4 1 1 0 6 6 

totals     72     18 90 

NG, nodular goiter; FA, follicular adenoma; Hurthle cell adenoma; LT, lymphocytic thyroiditis;  PTC, papillary thyroid 
carcinoma; FTC, follicular thyroid carcinoma; HC, Hurthle cell carcinoma; MTC, medullary thyroid carcinoma 

SENSITIVITY  83.3%     SPECIFICITY 100%     PPV 100%     NPV 96.4%
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Table 3. Accuracy of Ultrasound Guided-Fine Needle Aspiration Biopsy and Frozen Section 
Examination Compared with Final Histology Diagnoses. 
UTZ GUIDED FINE NEEDLE ASPIRATION 

DIAGNOSIS / FROZEN SECTION 
DIAGNOSIS 

FINAL HISTOLOGIC DIAGNOSIS

BENIGN MALIGNANT

B / B 29 1 
B /M 0 3 
M / B 2 1 
M / M 0 5 
IND / B 20 0 
IND / M 0 2 
IND / DEF 12 5 
INAD/B 9 0 
INAD / M 0 1 
INAD / DEF 0 0 
TOTALS 72 18 

B, benign; M, malignant; InD, indeterminate; Def, deferred; InAd, inadequate

 

Table 4. Accuracy of Combined USG-FNAB and FSE in the Diagnoses of Nodular Thyroid 
Malignancy. – 

Index 
Concordant findings

 (combined FNAB and FSE) 
N=35 

USG-FNAB findings 
discordant with FSE 

N=6 

FSE findings 
discordant with USG-FNAB 

N=6 

% Sensitivity 83.3 25 75 
% Specificity 100 0 66.7 
% PPV 100 33.3 100 
% NPV 96.7 0 66.7 
Accuracy rate 97.1 16.7 83.3 
FNAB, fine-needle aspiration biopsy; FSE, frozen section examination; PPV, positive predictive value; NPV, negative 
predictive value
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