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 ABSTrAcT
Objectives: We aimed to evaluate the role of frozen section (FS) and preoperative fine-needle aspiration  
cytology (FNA) in thyroid nodular lesions. 
Material and Methods: Sixty patients who underwent thyroidectomy with preoperative FNA and  
intraoperative FS were reviewed. The results were compared with the final histologic diagnosis (FHD) to  
assess their effectiveness in prediction of malignancy. 
results: The sensitivity and specificity of FNA were 56% and 100%, respectively and of FS were 88% and 
100%, respectively. FNA revealed 34 benign, 16 indeterminate and 10 malignant lesions. All of malignant 
nodules in FNA were proved to be malignant in both FS and FHD:  thirty-two lesions  of benign FNA category 
were agreed with the result in FHD whereas two lesions were diagnosed as malignant  and one of them was 
also diagnosed as malignancy by FS. Six out of 16 lesions of indeterminate FNA category were proved to be 
malignant in FHD and four of them were also diagnosed as malignancy by FS. 
conclusions: FS appears to give benefit when the results of FNA are indeterminate or benign. FS may not be 
necessary in the cases of malignant FNA results. 
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InTrOducTIOn

 Thyroid nodules are common with the  
prevalence of 4% to 7% in the general population. 
Most of them are benign but approximately 5% 
are malignant. Thyroid cancer is the most common  
endocrine malignancy and causes 26,000 deaths per 
year1. According to Siriraj Cancer Center annual  
statistical report 2004, it revealed that the incidence 

of thyroid cancer is 2.57% from all cancers and  
becomes the eighth most common malignancy 
(3.49%) in Thai female patients2. The clinical history  
and physical examination are the cornerstones of 
diagnostic clues in evaluation of the patient with 
thyroid nodules. 
 Fine needle aspiration (FNA) provides the 
most direct and specific informations  for thyroid 
nodule. It can be performed at outpatient clinic and 



Thiraphon Boonyaarunnate, Kanchana Amornpichetkul58

is relatively inexpensive. FNA is currently regarded 
as the test of choice for the diagnosis and manage-
ment of the thyroid nodules. Although, up to 30% 
of the results are reported as suspicious or follicular  
lesions (indeterminate lesion). For the follicular  
lesion, cytology is unable to differentiate malignancy 
from benign aspirates3. According to the previous 
study, the prevalence of malignancy in patients who 
had thyroidectomy was 42%3. The sensitivity of 
FNA was 50- 92% and specificity was 45-99%4-7, 15.
 The utility of intraoperative frozen section 
(FS) of thyroid gland remains controversial. Pro-
longed operating time and additional procedure 
cost are important constraint of FS. Literature re-
view showed both extreme ends of the FS usage in 
management of thyroid nodules. Most authors used 
the intraoperative FS in the indeterminate cytolog-
ic result4, 5, 9. The indeterminate result includes the  
so-called “follicular lesion” or “follicular neo-
plasm”, which can be hyperplastic nodules, follicular 
adenoma, or follicular carcinoma. But some authors 
believed that FS is only indicated in the cases of 
preoperative FNA of the thyroid nodules suggestive 
of malignancy and in order to determine the extent 
of the operation8. But one study concluded that pre-
operative FNA has no benefit in the selection of the 
surgical procedure and the intraoperative FS yields 
only little benefit for surgical management6. 
 This study was aimed to determine the  
necessity of FS for  thyroid nodule when preopera-
tive FNA is available.

MATerIAl And MeTHOdS

 Sixty patients underwent thyroidectomy 
with both preoperative FNA and intraoperative FS 
at Siriraj Hospital, from January 2002 to Decem-
ber 2004. The cases with all three materials were 
included in this retrospective review. The patients 

with inadequate preoperative FNA were excluded 
from the study. The adequacy of cytologic specimen 
was defined by the presence of at least six clusters 
of 10 well-preserved follicular cells in each group or 
any material that contains abundant colloid.10, 12 All 
adequate materials were reviewed.
 The preoperative FNA specimens were  
classified into one of the following categories: 1,  
benign; which includes nodular goiter, thyroid  
hyperplasia (Graves disease), lymphocytic/autoim-
mune thyroiditis (Hashimoto thyroiditis), granu-
lomatous thyroiditis (De Quervain thyroiditis); 2, 
malignant, including papillary carcinoma, medullary 
carcinoma, poorly differentiated (insular) carcino-
ma, undifferentiated (anaplastic) carcinoma, malig-
nant lymphoma; 3,indeterminate lesion; follicular 
lesion (including oncocytic lesion); favor nodular 
goiter and favor follicular neoplasm, and suspicious 
lesion of papillary carcinoma. The FS specimens 
were categorized as follow: 1, benign; including 
nodular goiter, thyroid hyperplasia (Graves disease), 
thyroiditis, lymphocytic/autoimmune thyroiditis 
(Hashimoto thyroiditis), granulomatous thyroiditis 
(De Quervain thyroiditis); 2, malignant, including 
papillary carcinoma, follicular carcinoma (widely 
invasive), poorly differentiated (insular) carcinoma, 
undifferentiated (anaplastic) carcinoma, malignant 
lymphoma, medullary carcinoma; 3,indeterminate or 
follicular lesion (including oncocytic lesion); favor 
nodular goiter and favor follicular neoplasm. 
 The intraoperative cytology (IC) was  
undertaken and included in the study. The IC was 
categorized similarly to that of the preoperative 
FNA specimens. The intraoperative diagnosis was  
concluded from both FS and IC. All final histologic 
diagnoses (FHD) were performed based on WHO 
classification of endocrine organs 2004 for neoplastic 
lesion and AFIP 1992 for non-neoplastic lesion12,13. 
 The sensitivity, specificity, accuracy,  
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positive predictive value and negative predictive  
value of the FNA and FS were assessed by using 
FHD as gold standard. Weighted kappa coefficient 
was used to determine the degree of  agreement  
between FNA and FS diagnoses

reSulTS

 Patient age was 46.75 ± 15.5 years (range 
16-80 years). Of the 60 patients, 54 (90%) were  
female and 6 (10%) were male. Thirty percents of all 

cases were malignant. Comparison of final histologic 
diagnoses between male and female was reported in 
Table 1. The benign group (n=42) was composed 
of 5 males (11.9%) and 37 females (88.1%). The 
malignant group (n=18) was composed of  1 male 
(5.6%) and 17 females (94.4%). Male accounted 
for 83.3% in benign group and 16.7% in  malignant 
group whereas female 68.5% in benign and 31.5% 
in malignant groups. The final histologic diagnosis 
was shown in Table 2.
 

Table 1  Comparison of histologic diagnoses between male and female
 Final histologic diagnosis  Total
 Malignant Benign nodule 
Male 1 (16.7%) 5 (83.8%) 6
Female 17 (31.5%) 37 (68.5%) 54
Total 18 (30%) 42 (70%) 60

Table 2   Final histologic diagnosis
       Benign nodule 
Follicular adenoma 11 (18.3%)
Oncocytic adenoma 1 (1.7%)
Nodular hyperplasia 26 (43.3)
Hashimoto thyroiditis 4 (6.7%)
        Total 42
       Malignant nodule 
Papillary carcinoma 13 (21.6%)
Papillary microcarcinoma 3 (5%)
Follicular carcinoma 1 (1.7%)
Anaplastic carcinoma 1 (1.7%)
       Total 18
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comparison between FS and FHd
 As in table 3, FS found 36 benign, 15 malig-
nant and 9 indeterminate lesions. Thirty-four of 36 
benign (94.4%) and all 15 malignant (100%) lesions 
were concordant with FHD. Two benign lesions  
diagnosed by FS were papillary microcarcinoma  
(small sized lesion)  in  FHD. One in 9 indeter-
minate lesions by FS as follicular lesion favoring  
neoplasm was proved to be follicular carcinoma 
in FHD. Sensitivity, specificity, accuracy, positive  
predictive value and negative predictive value of FS 
were 88%, 100%, 95%, 100% and 93% respectively.

comparison between preoperative FnA and FHd
 As in table 4, benign lesions were found in 
34 cases while malignancy  was diagnosed in 10 
cases; 16 cases were indeterminate lesions. Thirty 
two (94.1%) out of 34 benign cases were agreed 
with FHD whereas two cases were proved as malig-
nancy by FHD. One of these two cases was papillary  

microcarcinoma (0.8 cm. in diameter) and the other 
one papillary microcarcinoma (0.3 cm. in diameter) 
with extensive chronic lymphocytic thyroiditis. Six 
of  indeterminate lesions (37.5%) were malignancy 
in FHD composing of  4 papillary carcinomas, 1  
papillary microcarcinoma and 1 follicular carcino-
ma. 
 All of 10 malignant cases were concordant 
with FHD.  In FNA, sensitivity, specificity, accu-
racy, positive predictive value and negative predic-
tive value were 56%, 100%, 87%, 100% and 84% 
respectively. 
  
comparison among preoperative FnA, FS and 
FHd
 As in table 5, two cases of 3 papillary mi-
crocarcinomas were diagnosed as benignancy in FS 
while FNA interpreted as benign and indeterminate 
results. The rest was papillary microcarcinoma with 
extensive chronic lymphocytic thyroiditis that FNA 

Table 3  Comparison of diagnoses obtained by frozen section and final histologic diagnosis
Frozen section diagnosis Final histologic diagnosis  Total
 Benign nodule carcinoma 
Benign nodule 34 2 36
Indeterminate 8 1 9
Carcinoma 0 15 15
Total 42 18 60

Table 4  Comparison of diagnoses obtained by fine needle aspiration and final histologic diagnosis
Fine needle aspiration diagnosis Final histologic diagnosis  Total
 Benign nodule carcinoma 
Benign nodule 32 2*,** 34
Indeterminate 10 6 16
Carcinoma 0 10 10
Total 42 18 60

*Papillary microcarcinoma ( 0.8 cm. in diameter)
**Papillary microcarcinoma (0.3 cm. in  diameter) with extensive    lymphocytic thyroiditis
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misinterpreted as Hashimoto thyroiditis while FS 
gave correct diagnosis. Follicular carcinoma was 
diagnosed as indeterminate result in both FNA and 
FS. Four of 16 (25%) indeterminate cases of FNA 
were diagnosed as papillary carcinoma in both FS 
and FHD. 
 Indeterminate category of FNA in this study 
was subdivided into follicular lesion and suspicion 
of papillary carcinoma. Four cases of 13 follicular 
lesions were proved to be papillary carcinoma in 
FHD. In this group, FS detected 2 malignant cases 
(15.3%). Other two cases were papillary microcarci-
noma and follicular carcinoma. Two out of 3 (66.7%) 
suspicious lesion of papillary carcinoma was con-
firmed by both FS and FHD. All of cases diagnosed 
as malignancy by FNA were concordant with FS 
and FHD. No false positive result was found in both 
FNA and FS. The kappa coefficient was 0.424 and  
implied that the FS diagnoses were moderate agree-
ment with FNA diagnoses.

dIScuSSIOn
 Diagnostic modalities for nodular thyroid  
lesion include radionuclide scanning, ultrasonogra-
phy and fine needle aspiration cytology. FNA is cur-
rently regarded as the test of choice for the diagno-
sis and management of the thyroid nodules, thereby  
reducing the number and the extent of operative  
intervention performed.
 In this study, sensitivity, specificity and  
accuracy of FNA were 56%, 100%, and 87%, con-
sistent with those in previous studies. The results of 
FS, sensitivity, specificity and accuracy were 88%, 
100% and 95%, respectively and  consistent with 
those obtained from  several literatures regarding FS 
for thyroid nodules4-7, 15.
 The recent study of Tzu-Chieh Chao et. al. 
suggested that there is no benefit of  FS for benign 
FNA result14. In our study, 2 in 34 (5.9%) cases 
in benign group by  FNA were malignant lesion in  
FHD. FS can detect malignant lesion in 1 (2.9%) of 

Table 5 Comparison of diagnoses obtained from  fine needle aspiration, frozen section (FS) and final  
 histologic diagnosis(FHD)

 Final histologic diagnosis
Fine needle aspiration Frozen section  Benign nodule carcinoma
Benign (34)
 Benign (27) 26 1*
 Indeterminate (6) 6 0
 Malignant (1) 0 1*
Indeterminate (16) Benign (9) 8 1*
 Indeterminate (3) 2 1**
 Malignant (4) 0 4
Malignant (10) Benign 0 0
 Indeterminate 0 0
 Malignant (10) 0 10
Total  42 18

*Papillary microcarcinoma 
**Follicular carcinoma
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benign FNA results (Table 3). One case of papillary  
carcinoma diagnosed in FHD was previously di-
agnosed by FS as  Hashimoto’s thyroiditis with  
extensive chronic inflammatory cell infiltration. 
These results suggested that FS showed less advan-
tage for  benign FNA lesion because of chances of 
sampling error. Thus, the FS in this circumstance 
may not provide benefit; on the other hand it may 
increase cost and turnaround time of the operation. 
Many authors suggested to categorize the atypical 
and follicular lesion in the same group. Because of 
both benign and malignant lesions showed similar 
cytologic appearance. The diagnosis of malignancy 
depends on the demonstration of capsular or vascular 
invasion which is demonstrable only in histological 
preparations12.  In indeterminate group of this study, 
four cases of 13 follicular lesions were proved to be 
malignant in FHD. Two in 4 cases were detected as 
malignant in FS. Two of 3 (66.7%) suspicious le-
sions of papillary carcinoma were proved to be papil-
lary carcinoma by both FS and FHD. Six in 16 (37.5 
%) cases diagnosed as malignancy in FNA were  
interpreted as follicular lesion or suspicion of  
papillary carcinoma. The sensitivity, specificity and 
accuracy of FS in the cases with FNA results of  
indeterminate group were 66.7%, 100%, and 87.5%. 
These results revealed benefit of FS in case of  
indeterminate lesions in FNA. FS provides wor-
thy information for determining the extension of  
operation.   
 On the other hand, some reports14-15  
indicated benefit of FS in malignant cytologic results.  
All cases interpreted by FNA in our study as  
malignant lesions were concordant with both FS and 
FHD. Thus, FS did not show benefit in this condi-
tion.
  In this study, follicular carcinoma was  
misdiagnosed in both FNA and FS. As the definition  
of follicular carcinoma12, complete histologic  

capsule evaluation is needed. Because of operating  
time is an important constraint of FS. Thus, the 
chance to detect follicular carcinoma in FS was lower  
than papillary carcinoma. We missed two cases 
of small sized papillary carcinoma  by both FNA 
and FS and one case of papillary carcinoma with 
extensive chronic lymphocytic thyroiditis by FNA. 
This was likely due to the fact that FNA alone can-
not access to a very small lesion (less than 10 mm. 
in diameter). FNA with adjunct imaging guidance 
should be more helpful in this  small lesion. But this 
is not routinely used in the FNA of thyroid gland 
at Siriraj Hospital. However, it is fortunate that 
small sized papillary carcinomas often have  benign  
behavior and good prognosis. It can be managed by 
lobectomy and thyroid suppression rather than total 
thyroidectomy16-19.  Lobectomy was performed in 
two cases of small sized papillary carcinoma and 
total thyroidectomy was performed in one papil-
lary carcinoma with extensive chronic lymphocytic 
thyroiditis. Thus, small sized carcinoma can give a 
major pitfall of FNA procedure.   
 The limitations of our study were 1) the 
quality of slide preparations varied upon different  
clinicians 2)  small number of patients who had 
complete all three histologic modalities due to the 
fact that most cases of FNA in Siriraj Hospital were 
managed without operation. The prospective study 
with larger number of patients should be performed 
to confirm the advantages and disadvanges of FNA 
and FS in the management of thyroid disease.

cOncluSIOn
FNA and FS are specific, accurate and sensitive  
diagnostic technique for evaluating nodular thyroid  
disease. Routine use of FS in all operative cases is not 
recommended. FS is useful when FNA interpreted  
as suspicion of papillary carcinoma and shows  
little benefit in benign FNA results. FS does not 



Advantage of frozen section in management of thyroid nodule with preoperative fine 
needle aspiration in Siriraj Hospital, Bangkok, Thailand

63

prove benefit when FNA interpreted as malignancy.
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