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Introduction: Thyroid nodules are one of the most common diseases.
Objectives: The aim of this study was to evaluate the correlation between fine needle aspiration (FNA) and 
intraoperative frozen section findings for thyroid disease patients.
Patients and Methods: In this study, the FNA and intraoperative frozen section findings of 143 patients who 
were admitted to an educational hospital, Isfahan, Iran were collected and classified using these diagnostic 
methods during 2015. To find the correlation between FNA and intraoperative frozen section findings, 
statistical analysis was conducted using SPSS software version 16.0 (Chicago, IL).
Results: Sensitivity and specificity of the positive FNA findings were 71% and 86.8%, respectively (P < 0.001). 
The maximum concordance between FNA and intraoperative frozen section for papillary thyroid cancer was 
seen (P < 0.001).
Conclusion: In this study, a significant association between FNA and intraoperative frozen section of thyroid 
cancers, among our patients, however this finding requires further investigation by larger studies. 
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Introduction
Thyroid nodules are one of the most 
common diseases. In Iran, 9.5% of the adult 
population has a palpable thyroid nodule (1). 
This figure is equivalent to 1 to 2 cases per 
400 000 population, which is 1% of cancers 
and 0.5% of cancer deaths (2).

Thyroid nodules are solid or fluid-filled 
masses that form inside the thyroid and 
form a small gland at the base of the neck. 
Many of these nodules are asymptomatic 
(1); however some thyroid nodules may 
become so large that they put pressure on 
the trachea, causing breathing problems and 
difficulty swallowing (2).

Methods for diagnosing thyroid nodules, 
in addition to accurate touch by a physician, 
include ultrasound, isotope scanning, 
fine needle aspiration (FNA) and more 
recently, Doppler ultrasound, and also 
examination of intraoperative frozen thyroid 
surgery specimens (3,4). FNA is widely 
used to diagnose thyroid malignancies 
(4). However, there is still no consensus 
on the diagnostic value of these samples, 
applications, sensitivity, specificity and 
accuracy of diagnosis in thyroid nodular 
lesions (4). As reported in some previous 
studies, only in suspected cases such as 

papillary, undifferentiated, and medullary 
cancers, FNA samples can be effective in 
confirming the lesion and determining the 
surgical technique (5). However, in the case 
of follicular lesions, Hurthle cell thyroid 
cancer and tuberculosis, thyroid FNA 
specimens do not help much and require a 
pathological evaluation for a more detailed 
examination (5). In this regard, in a study 
conducted on 42 patients with thyroid 
nodules, the results showed that the FNA 
method in the diagnosis of thyroid nodules 
is a more sensitive and specific method 
than the surgical sampling method (6). 
According to the results of this study, FNA 
has played a very important role in reducing 
additional and unnecessary surgeries  (6). 
In another study by Iannuccilli et al, on 
thyroid nodules in terms of size, internal 
vascularity, echogenicity, and calcification, 
the need for FNA on all nodules with internal 

Key point 

In our study, the FNA and intraoperative frozen 
section findings of thyroid glands of 143 thyroid 
cancer patients were assessed. We found a significant 
association between FNA and intraoperative frozen 
section of thyroid cancers.
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calcification was demonstrated (7,8). At present, due to 
the uncertainty of the exact match between FNA findings 
and thyroid surgery, samples are taken from patients with 
suspected malignancy FNA findings or even from a group 
who have to undergo surgery despite benign FNA report 
becomes. This increases the cost and risks associated with 
performing a biopsy. Therefore, conducting a study to find 
consistency between FNA findings and thyroid surgery 
can provide valuable information to medical professionals. 
This valuable information greatly facilitates treatment 
optimization.

Objectives
As far as the researchers of this study know, so far no 
comprehensive demographic study has been conducted 
on the compatibility of FNA findings and thyroid surgery 
in patients in Isfahan province. Therefore, a study in 
this regard can lead to a suitable and practical solution 
in improving the quality of diagnostic and therapeutic 
services. The aim of this study was to evaluate the 
correlation between the findings of FNA and thyroid 
surgery samples in patients of our hospital in Isfahan from 
2015 to 2016.

Patients and Methods 
Study design 
This study was an observational, descriptive-analytical, 
cross-sectional and directionless study that was conducted 
in 2015 in the pathology department of Al-Zahra hospital 
in Isfahan. The statistical population of the study was the 
FNA reports in the archives of the above section.

According to statistical calculations and similar 
previous research, in this study, a sample of 143 patients 
was examined.

By referring the researcher to the information unit 
related to the file and electronic archive of the pathology 
department of this hospital, the FNA reports of the 
patients were extracted and classified based on specific 
diagnoses (benign or malignant). These reports were 
related to patients who had malignant FNA or had to 
undergo thyroidectomy. Surgical sampling was performed 
for these patients. Surgical specimens were also evaluated 
for patients with benign FNA who required surgery due 
to cosmetic and respiratory problems. Finally, all findings 
from surgical samples of thyroid tissue were compared 
with the findings from the relevant FNA. The studied 
variables including patients’ age and gender were extracted 
from patients’ files and collected in special forms.

Data analysis
The obtained data were finally entered into the computer 
and analyzed by SPSS software (version 20, Chicago, IL, 
USA) and chi-square test. P value <0.05 was considered 
significant.

Results
Among 143 patients study patients, data related to 121 
were (84.6%) males. The mean age of patients was 44.9 
years (18-78 years). We found that positive FNA findings 
for papillary carcinoma of the thyroid, nodular goiter, cyst 
and Hashimoto’s thyroiditis were 49 (38%), 39 (30.2%), 7 
(5.4%) and 4 (3.1%), respectively. Regarding surgery, the 
positive results for the mentioned diseases were 76 (53%), 
40 (28%), 1 (0.7%) and 3 (2.1%) cases, respectively.

In general, the sensitivity and diagnostic specificity of 
FNA in detecting abnormalities of the thyroid, compared 
with the samples obtained from surgery, were 71% and 
86.8%, respectively, which is statistically significant 
(P < 0.001; Table 1).

In addition, the correlation of each of the FNA 
findings including papillary carcinoma of the thyroid 
gland, nodular goiter, cysts and Hashimoto’s thyroiditis, 
compared to its surgical findings was 34.1%, 18.6%, 0.8% 
and 1.6%, respectively. Our study showed that the highest 
correlation between FNA and surgery findings was in 
papillary thyroid carcinoma (P < 0.001).

Tables 2 and 3 show the findings of FNA and surgery for 
benign, malignant, and unknown cases, respectively.

Table 4 shows the results of the association between 
FNA and surgery for papillary carcinoma of the thyroid, 
nodular goiter, cyst, and Hashimoto’s thyroiditis.

Discussion 
Recently, the use of ultrasound devices to perform guided 
FNA is very common (9,10). Therefore, comparing the 
results of FNA under ultrasound guidance and thyroid 
surgery samples to examine its nodules is of particular 
importance and probably has a significant effect on how to 
choose the appropriate treatment (11).

In this study, the correlation between the findings of 
biopsy and thyroid surgery samples in patients of an 
educational hospital in Isfahan in 2015 was investigated. 
A significant correlation between the findings of FNA and 
the histology of the related diseases was observed, while 
in other studies, FNA has shown considerable weakness 
in diagnosing malignant or benign thyroid nodules, 
indicating the necessity for FNA (3,12-14). The results 

Table 1. FNA diagnostic compliance with its surgical specimens

Finding FNA
Finding histopathology

Sensitivity Specificity PPV NPV P value
Benign Malignant

Papillary thyroid carcinoma
Benign 57 (51.4%) 54 (48.6%)

71% 86.8% 89.8% 64.7% <0.001
Malignant 23 (26.7%) 63 (73.3%)

PPV, positive predictive value; NPV, negative predictive value.
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of our study showed that in general, the sensitivity and 
diagnostic specificity of FNA in detecting abnormalities 
of the thyroid, compared with the samples obtained from 
surgery were 71% and 86.8%, respectively. In the case of 
benign or malignant segregation of thyroid nodules, our 
results showed that FNA reports correlated with surgical 
outcomes and had a significant degree of agreement 
(Tables 2 and 3).

In suspected cases of FNA in papillary, undifferentiated 
and medullary cancers, performing thyroid surgery 
specimens can be effective in confirming the lesion 
and determining the surgical plan (5), since, in cases of 
follicular lesions and Hurthle cell carcinoma, thyroid 
FNA samples do not help much and we have to wait for a 
definitive pathology response (5). 

Conclusion
According to our findings, the highest correlation between 
FNA and surgery findings was in the case of papillary 
thyroid carcinoma. However, larger multi-centric studies 
are required to confirm our results.

Limitations of the study 
Our study has a single-center nature which requires to be 
considered by larger population.
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