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Abstract  

Introduction: Fine Needle Aspiration Cytology (FNAC) has for long been a useful, cheap and safe 

procedure in preoperative evaluation of thyroid lesions. Frozen sections on the other hand can confirm 

the FNAC diagnosis and it also serves as an intraoperative guide to decide the extent of the thyroid 

surgeries. The choice of the diagnostic method used is vital because of its implications on the medical 

and surgical management and the quality of the outcome. 

Aim: The purpose of this study will be to compare the result obtained by FNAC and frozen section of the 

thyroid to the final histopathological diagnosis, in order to establish their role in evaluation of thyroid 

lesions and their role in surgery. 

Materials and Methods: This four year retrospective study was conducted between Jan 2019 to July 

2023. All patients undergoing both FNAC and frozen sections for thyroid lesions. 

were included in the study. Descriptive statistics was applied to draw conclusions. Sensitivity, 

specificity, and diagnostic accuracy were calculated for both FNAC and frozen sections.  

Results: A total of 30 patients met the inclusion criteria with 26 females (86.67%) and 4 males 

(13.33%). The average age was 42.2 ± 14.4 years. The overall malignancy rate among the nodules 

included in the study was 20% (n=6). The sensitivity and Accuracy in our study was similar to available 

literature with FNAC having a sensitivity of 71.43% and accuracy of 93.3%, whereas the Frozen section 

showed a sensitivity of 85.7% and accuracy of 96.67%. 

Conclusion: In the present study, frozen sections had better sensitivity and accuracy compared to FNAC 

in thyroid lesions. Better sample size will give us a better insight regarding the advantage and added 

benefit of the Frozen section over FNAC. 
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Introduction 

Thyroid swellings are very common in the general population, affecting women more commonly than 

men. Although palpable thyroid nodules concern 4 to 7% of the general population, this prevalence can 

exceed 50% on high-resolution neck ultrasound. Only 10% of these nodules correspond to thyroid 

carcinoma, which is detected two to four times more frequently in women 
[1-2]

. The annual incidence of 

thyroid carcinoma is 0.5 to 10 cases per 100,000 inhabitants, corresponding to papillary carcinoma in 70 

to 85% of cases, follicular carcinoma in 5 to 10% of cases, medullary carcinoma in 5% of cases, and 

poorly differentiated or undifferentiated carcinoma in less than 5% of cases 
[1]

. The 10-year relative 

survival ranges from 98% for papillary carcinoma to 13% for undifferentiated carcinoma. The recurrence 

rate increases with the size of papillary carcinoma. Classical favorable prognostic factors are: women 

under the age of 40, well differentiated papillary carcinoma with a lesion less than 2 cm strictly confined 

to the thyroid with no metastases 
[1]

. 

According to recent population studies conducted in South India, thyroid swellings are detected in 12% 

of adults 
[3]

. In India, thyroid carcinoma was found to account for 2% of all male carcinoma and about 5-

6% of carcinomas in women 
[4]

. Thyroid glands’ superficial location makes it easily amenable to direct 

physical examination, Fine Needle Aspiration, and surgical biopsy. However, the aim of appropriate 

investigations and management is not only to evaluate for the cause of the swelling but more importantly, 

to rule out malignancy of the thyroid gland 
[4, 5]

. 
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The importance of classification of thyroid swellings into benign and malignant swellings is to decide the 

best approach for management of the patient. Accurate screening and diagnostic tools are needed to 

correctly diagnose these patients with malignancy. The importance of finding the best suited 

investigatory methods lies in the fact that not all patients with thyroid swelling require surgery. Among 

the patients that do require surgery, the results of the investigations play a large role in determining the 

extent of thyroid removal surgery. Hence, these tests play a large role in deciding the management plan 

for the patient 
[6, 7]

. 

Fine needle aspiration cytology (FNAC) is a useful tool to detect the pathology of the thyroid gland as it 

is a simple, quick, and affordable procedure that can be done in the outpatient setting. This has become a 

standard compulsory procedure before any thyroid surgery. The main utility of FNAC is in its ability to 

distinguish between benign and malignant lesions, as well as classify the swelling in terms of its etiology 
[6, 7, 8]

. FNAC is found to be a highly specific test, but it may not be the most sensitive test as it has a large 

number of false negatives. A larger number of false negatives can mean that clinicians may miss out on 

potentially malignant cases leading to higher rates of mortality due to thyroid malignancies. Furthermore, 

patients who are found to have a false positive result will have unnecessarily undergone extensive 

surgical procedures associated with an increased risk of complications. On several occasions it may 

report results which may be indeterminate or suspicious [9,10]. Shortcomings of FNAC can be 

frequently noticed in its inability to differentiate follicular lesions into benign and malignant pathology 
[2, 

6]
. It is found that Hashimoto thyroiditis is one of the most commonly misdiagnosed swelling in the 

thyroid, and follicular and hurthle cell adenomas are wrongly classified as papillary carcinomas on 

numerous occasions 
[10, 11, 12]

. 

Also, FNA has limitations in diagnosing cystic lesions with malignancy, lymphomas occurring in the 

background of Hashimoto's thyroiditis, focal lesions, conditions where dominant non-neoplastic lesions 

obscures a small carcinoma. 

To overcome the limitation of FNA, to differentiate benign lesions from malignant lesions and to 

determine the extent of surgery many surgeons perform intra operative frozen sections. Since its 

introduction in 1891 by William H. Welch, and use of cryostat in the 1960s FS is one of the popular 

methods for rapid diagnosis to guide the surgeon in intra operative decision making. The intra operative 

frozen section involves careful gross examination and microscopic analysis. Intraoperative Frozen 

sections are justified when the diagnosis of malignant neoplasm will alter the course of surgery and when 

the operating surgeon intends to perform a more extensive surgery. A frozen section can aid in the 

differentiation of benign and malignant swellings in situations where FNAC results were found to be 

inconclusive, hence enabling the surgeon to decide whether to follow through with a complete 

thyroidectomy or not 
[13, 14]

. This can benefit the patient as it reduces the need for a follow-up surgery if 

diagnosed as malignant. 

As far as the frozen section in thyroid is concerned it can reliably diagnose papillary, medullary and 

anaplastic thyroid carcinoma. Its utility in follicular neoplasm is most debatable. The cost effectiveness 

of FS has been debated much in literature. Though it is a valuable tool in the diagnosis of the thyroid 

lesion and determining the extent of thyroid surgery, still in certain cases diagnosis can be incorrect or 

inconclusive, so histopathology of the excised specimen remains the most reliable test. Histopathology 

can undoubtedly identify basic tumor features required for staging of thyroid carcinoma. It also gives 

valuable information regarding the status of the resected lymph node status and can provide definitive 

proof regarding the type of tumors affecting the gland 
[13, 14, 15, 16, 17]

. 

The diagnostic accuracy of frozen sections and FNA varies in various studies. The accuracy of FS in 

various studies ranges from 87% to 97% in western countries and in Indian studies, accuracy was up to 

96%. Published data on accuracy of FNAC from 65% to 96% and to 100% if papillary microcarcinomas 

are excluded. In Indian studies accuracy of FNAC ranges from 84 to 94.1% 
[15, 16, 17, 18, 19, 20, 2]

. 

The purpose of our study is to review our own experience with FNAC and frozen section in thyroid 

nodules at our institution and to study diagnostic utility of frozen section and also assess if it had any 

added benefit in cases in which preoperative FNAC was performed 

 

Aims and Objectives 

Aim 

To study the diagnostic utility of frozen section and fine needle aspiration cytology in accurately 

categorizing thyroid lesions utilizing final histopathology diagnosis as gold standard. 

 

Objectives 

To Compare Fine needle aspiration cytology wherever available with frozen sections and assess if frozen 

section offered additional diagnostic advantage over fine needle aspiration cytology. 

 

Material and Methods 

Study location: Apollo Institute of Medical Sciences and Research, Hyderabad. 
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Study duration: 4 years (2019-2023). 

 

Study population: Included all patients with preoperative FNAC, Intraoperative Frozen sections and 

final pathology performed in Department of Histopathology, Apollo Institute of Medical Sciences and 

Research, Hyderabad during the study period. 

 

Study design: Retrospective, Cross Sectional study. 

 

Study inclusion criteria 

1. All cases of Thyroid lesions received at the histopathology department on which frozen section was 

performed and also had a preoperative FNAC done. 

 

Study exclusion criteria 

1. Thyroid samples for which frozen section was not done. 

2. All the cases which did not have a preoperative FNAC. 

3. History of Irradiation to head and neck. 

 

Study procedure 

The present study was conducted on 30 cases of Thyroid tissue submitted after thyroid surgery, who had 

intraoperative frozen section done and also preoperative FNAC done. 

 

FNAC Procedure 

The procedure is explained to the patient and informed consent is taken. After a brief history and 

physical examination, the patient is made to lie down in a supine position with a pillow under neck to 

maximize the visualization of the gland. 24 gauge needles are used for the procedure which provide 

adequate material while causing less bleeding. The non-aspiration technique provides a better and less 

hemorrhagic material and is the preferred method to perform the FNAC in our department. If the lesion is 

cystic, with the help of syringe fluid is evacuated. If any solid area is palpable after fluid is aspirated, a 

re-aspiration is performed. 

Conventional smears, both air dried and fixed are prepared from each aspirate. If fluid is aspirated, the 

physical details are recorded and the fluid is centrifuged, processed and stained. Fixed smears are stained 

with H&E, Papanicolaou stains. Air dried smears are stained with Giemsa. 

 

Frozen section procedure 

All the thyroid specimens which are subjected to the frozen section included a careful gross examination 

to look for abnormal areas of generalized pathology. Minimum two representative samples are taken in 

encapsulated nodules, with the section representing the tumor, capsule and the adjacent non-neoplastic 

tissue. 

Tissue is placed on a chuck containing OCT Medium. It is quickly frozen in a cryostat with a closed 

refrigerator system, with a rotary type microtome and anti-roll plate all maintained at temperature of -23
0
 

C to -30 
o
C (LEICA/D). Two or three frozen sections (5 micron thick) are placed on a glass slide and 

stained with rapid H&E. The average time required for frozen section diagnosis in our institute is 15-30 

min. The report is informed verbally over telephone to the operating surgeon within the time frame and at 

the same time a written frozen section report is dispatched. 

 

Permanent-HPE Method 

Once the frozen section diagnosis is done, the specimen is fixed in10% neutral buffered formalin 

overnight. Multiple sections are then taken from the representative areas. In encapsulated nodules, tumor 

capsule interface is thoroughly sampled. These sections are processed in an automated tissue processor 

(LEICA), embedded in paraffin. Sections of 3-4 microns are cut with rotary microtome (LEICA 2) and 

stained with hematoxylin and eosin using automated slide stainer (LEICA-ST-5) 

 

Study definition and study analysis 

FNAC were classified into 6 categories-Criteria of BSRTC 
[22]

: 

i) Non-diagnosis  

ii) Benign 

iii) Atypia of undetermined significance 

iv) Follicular neoplasm  

v) Suspicious for Malignancy 

vi) Malignancy 

Frozen section was classified into 3 categories 
[21]

: 

 Benign. 

 Malignant. 
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 Indeterminate. 

 

The final histopathology samples were classified into 3 categories 

 Benign. 

 Malignant. 

 

Results 

A total of 30 patients met the inclusion criteria with 26 females (86.67%) and 4 males (13.33%). The 

average age was 42.2 ± 14.4 years. The overall malignancy rate among the nodules included in the study 

was 20% (n=6). Among the malignant nodules 4 were Papillary carcinoma Thyroid and 2 were Follicular 

variants of papillary thyroid carcinoma. 

 
Table 1: Stratification of Fine needle aspiration biopsies according to Bethesda System 

 

Diagnostic Category Number of samples 

Non-diagnosis 0 

Benign 19 

Atypia of undetermined significance 2 

Follicular neoplasm 4 

Suspicious for Malignancy 5 

Malignancy 0 

 
Table 2: Frozen Section performance for each Bethesda category and the final histopathological diagnosis 

 

FNAC iFS Performance Final Diagnosis 

Bethesda II (19) 

Correctly diagnosed 18 benign 
18 benign 

Misdiagnosed 0 benign 

Correctly diagnosed 1 malignant 
1 malignant 

Misdiagnosed 0 malignant 

Bethesda III (2) 

Correctly diagnosed 2 benign 
2 benign 

Misdiagnosed 0 benign 

Correctly diagnosed 0 malignant 
0 malignant 

Misdiagnosed 0 malignant 

Bethesda IV (4) 

Correctly diagnosed 3 benign 
3 benign 

Misdiagnosed 0 benign 

Correctly diagnosed 1 malignant 
1 malignant 

Misdiagnosed 0 malignant 

Bethesda V (5) 

Correctly diagnosed 0 benign 
0 benign 

Misdiagnosed 0 benign 

Correctly diagnosed 4 malignant 
5 malignant 

Misdiagnosed 1 malignant 

 
Table 3: FNAC & Frozen section performance in classifying thyroid nodules as benign or malignant 

 

Test Sensitivity Specificity Accuracy 

FNAC 71.43% 100% 93.3% 

iFS for all nodules 85.7% 100% 96.67% 

iFS for BC II nodules 100% 100% 100% 

iFS for BC III IV and V nodules 83.33% 100% 90.9% 

 

  
 

(a) (b) 
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(c) (d) 
 

  
 

(e) (f) 
 

Fig 1: Papillary Carcinoma Thyroid a) FNAC, b & c) Frozen Section, d, e & f) H&E section 
 

  
 

(a) (b) 
 

  
 

(c) (d) 
 

Fig 2: a) FNAC-Follicular neoplasm, b) Frozen section-Follicular neoplasm, c) H&E-Follicular Adenoma, d) H&E-

Follicular Carcinoma 
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Discussion 

The present study is a four year retrospective study done during a period of 2019-2023, done at the 

Department of Histopathology, Apollo Institute of Medical Sciences and Research, Hyderabad. This 

study included 30 cases of Thyroid section for which a frozen section was requested and also had a 

preoperative FNAC done. A female predominance was noted with a median age of 40yrs. This is similar 

to other studies done. Also, malignant nodules were noted in 20% and Papillary carcinoma was the most 

common similar to previous studies. 

In the last decade FNAC has become the most useful method to assess preoperative malignancy risk in 

thyroid nodules. Intra operative frozen section has been historically proposed as a tool for tailoring 

surgical extension of thyroidectomies. Due to increasing thyroid cancer screening and diagnosis rates, 

dependency on reliable preoperative and intraoperative histological data is the requirement of the day.  

Among the 19 cases diagnosed as Type II Bethesda (benign) by FNAC, the Frozen section could 

diagnose one malignant nodule accurately. The diagnosis of follicular lesions can be challenging. 

According to previous literature, the follicular lesions can only be distinguished as benign or malignant 

based on the capsular or vascular invasion. Such findings, especially in minimally invasive follicular 

carcinoma, are only clearly picked up on histopathological diagnosis 
[20]

. Most of the studies have shown 

that neither FNAC nor frozen section was proficient enough to detect follicular carcinoma correctly. In 

our study the Frozen section could detect one malignant case among the 4 classified as Type IV Bethesda 

by FNAC. On the contrary the Frozen section misdiagnosed one malignant nodule diagnosed by FNAC 

as benign. It was a case of Nodular goiter with papillary carcinoma.  

In this study, we found that the frozen section was slightly more sensitive and had slightly more accuracy 

than FNAC in detecting malignancy in the thyroid gland. Published data on accuracy of FNAC varied 

from 65% to 96%. In Indian studies accuracy of FNAC ranges from 84 to 94.1%. The accuracy of the 

Frozen section in various studies ranges from 87% to 97% in western countries and in Indian studies, 

accuracy was up to 96%. The sensitivity and Accuracy in our study was similar to available literature 

with FNAC having a sensitivity of 71.43% and accuracy of 93.3%, whereas the Frozen section showed a 

sensitivity of 85.7% and accuracy of 96.67% 
[15, 16, 17, 18, 19, 20]

. 

Main limitation of our study is the sample size. Although the Frozen section had shown better sensitivity 

when compared to FNAC, better sample size would have given us a better insight regarding the 

advantage and added benefit of the Frozen section over FNAC. However, even though FNAC has its 

limitations, i.e. the results heavily depend on how the sample has been taken, experience of the 

interventional radiologist or pathologist taking the FNAC, taking multiple aspirations. Performing the 

procedure under ultrasonographic guidance can substantially improve the capability of the interventional 

radiologist or pathologist to get an aspirate of the best quality to get a diagnosis.  

 

Conclusion 

Our study concludes that fine needle aspiration cytology is a good screening tool to detect malignancy in 

thyroid carcinoma. Frozen section has slightly better Sensitivity and accuracy when compared to FNAC 

and might give an added advantage in planning treatment options in certain subset of patients. More 

detailed study with adequate sample size are required. 
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