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ABSTRACT

Objectives:To determine the diagnostic accuracy of FNAC done at our institution keeping histopathology as the gold 
standard for comparison.

Materials and Methods: This study is of a prospective validation design conducted at ENT department of Khyber 
teaching hospital (MTI) Peshawar ,Pakistan from January 2019 to August 2019. A total of 178 patients were included in 
the study and data regarding age, gender, FNAC and histopathological report were obtained from the patients along 
the course of their treatment. The results of FNAC were compared against those of histopathology.

Results: FNACs were done for all the 178 cases included in the study. FNAC indicated thyroid disease in about 49 
cases. Our study showed a sensitivity of 79.63% and specificity of 95.16%.

Conclusion:FNAC is a sensitive, specific and accurate procedure and should be used for the preoperative assessment 
of thyroid patients.
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INTRODUCTION

	 FNAC is considered to be a simple, convenient 
and economic diagnostic modality for assessing thyroid 
masses. It performs an important role in the preoper-
ative planning of thyroid masses. Thyroid diseases 
are common in Pakistan. The prevalence of thyroid 
nodules in the population is about 4 – 7% in the general 
population.1 The prevalence in the adult population is 
about 4- 10% and about 0.2 – 1.2% in children.2 About 
0.5% out of this proportion is represented by malig-
nant tumors of the thyroid.1 Nodules and masses of 
the thyroid are more frequent among the females, the 
elderly people, those with irradiation history specifically 
to the head and neck, and in people consuming diet 
high in goitrogenic substances. Among these masses 

is a higher proportion of benign lesions which creates 
a diagnostic and interventional dilemma. Hence, one 
of the major challenges for a surgeon while preparing 
for a thyroid surgery is the presumptive identification of 
the type of tumor and its grade of histological differen-
tiation.3,4 This identification of the thyroid mass is nec-
essary because different thyroid masses tend to have 
a more or less different approach to treatment. Apart 
from this, the level of differentiation also helps to avoid 
unnecessary exposure to surgery or other treatment 
modalities. According to Lowhagen and colleagues, 
almost 80% of cases with thyroid nodules can avoid 
surgical exploration on the basis of histopathological 
diagnosis alone.2 For these reasons and others, Fine 
Needle Aspiration Cytology has become very popular 
among surgeons and pathologists during the last two 
decades. Fine Needle Aspiration Cytology has turned 
out to be an essential part of thyroid surgeries because 
of its ability to provide precise morphological diagnosis 
of thyroid swellings.

	 There are many other diagnostic modalities for 
thyroid studies such as ultrasonography, computed 
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tomography, thyroid radionuclide scan and positron 
emission tomography.5,6 When compared to these 
modalities, FNAC has the advantage of being simple, 
more economic, consumes less time, is safe for the fact 
that it carries a lower chance of complications and is 
relatively less invasive. An added benefit of FNAC is that 
it can also be performed in outpatient setup. Moreover, 
the rest of the investigative modalities show more about 
the functional status of the thyroid. The American Thy-
roid Association and National Comprehensive Cancer 
Network have devised guidelines stating that FNAC be 
used as an initial diagnostic test.5

	 According to information from different literature, 
FNAC shows a sensitivity and specificity ranging from 
60 – 98% and 70 – 100%, respectively. Bloch et al. made 
a comparative study between FNAC and histopathology 
and found that the diagnostic accuracy of FNAC was 
91.6%.7 Mundasad et al. conducted a similar study and 
found out that FNAC had sensitivity of 52.6%, specificity 
of 86.6% and diagnostic accuracy of 79.1% for thyroid 
cancer.8 Handa et al. had made a similar study which 
revealed a sensitivity of 97%, a specificity of 100%, a 
positive predictive value of 96% and a negative predic-
tive value of 100%.9 This wide variation of sensitivity 
and specificity among the different publications are 
mainly due to the difference in the parameters set for 
the target population. A certain study may include cystic 
lesions while another institution may have bias in that it 
will include only cases of follicular variant.10 The same 
case also applies to patients with incidental carcino-
mas on histopathology and patients not undergoing 
surgery.3,10,11 Another reason for the difference is the 
adequacy of the procedure performed.10 This variability 
of adequacy may be due to the fact that the procedure 
was performed by a cytopathologist or a cytotechnol-
ogist. One study showed that a cytotechnologist was 
able to correctly judge 93% of FNAC aspirates while a 
cytopathologist was able to correctly judge 97% of the 
same FNAC aspirates.10

	 The purpose of this study was to determine the 
sensitivity, specificity and diagnostic accuracy of fine 
needle aspiration cytology of thyroid nodules keeping 
histopathology as a golden standard in a tertiary health-
care facility of Peshawar which receives patients from 
the whole province.

MATERIAL AND METHODS

	 This is a validation study over 7 months from Jan-
uary 2019 to August 2019 which involved 209 patients 
under treatment at ENT department of Khyber teaching 
hospital (MTI) Peshawar either as outdoor, indoor or 
referred cases. Patients were selected for the study on 
the basis of an inclusion criteria stating that patients 

claiming of thyroid swelling resulting either in cosmetic 
or compressive symptoms of any age and any gender 
were to be included. Data for this study was acquired 
only from patients who had an FNAC and were later 
scheduled to have surgery for the thyroid swelling. 
However, patients having a a) swelling less than 1 cm, b) 
previous history of surgical intervention or c) exposure 
to radiation therapy were to be excluded.

	 The patients received as such after proper history 
and examination were informed about the study.After 
informed and written consent, these patients were to be 
referred to Pathology department of the same institute 
where a Fine Needle Aspiration Cytology was performed 
by experienced cytopathologists. Coagulation screen-
ing was only done if the patient gave any history of 
delayed coagulation.They would perform the procedure 
without any local anesthetic using a 22 gauge needle 
attached to a 10cc disposable syringe.

	 The aspirates were then used to make dry and 
wet smears. The air-dried smears were stained with May 
Grunwald Giemsa (MGG) while wet smears fixed in 90% 
alcohol were stained with Hematoxylin and Eosin (H&E). 
Both kinds of smears were examined under an Olympus 
light microscope. The patients who had an FNAC were 
later on scheduled to have surgery for the swelling. The 
tissue would then be sent for histopathological studies. 
All the histopathological studies were done by a single 
pathologist.

	 The results obtained from both diagnostic mo-
dalities were then used to identify true positive, true 
negatives, false positives and false negatives out of the 
sample population. There were further used to compute 
sensitivities, specificities, positive predictive value, 
negative predictive value and diagnostic accuracy. 
Registered copies of Microsoft Excel 2013 and SPSS 
21.0 were used for this purpose.

RESULTS

	 Of the total 209 patients included for the study, 31 
patients had either no indication for surgery and were 
managed medically or had declined surgery and were 
therefore excluded from the study.

	 The remaining 178 patients ranged from 34 to 58 
years of age and the average age at presentation was 
43.19 years. The most common age at presentation 
was during the 3rd and 4th decades as shown in Figure 
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1. Majority of these patients were females comprising 
about 80.34.% (n=143) while the remaining 19.66% 
(n=35) were males, as shown in Figure 2.In this way the 
ratio of occurrence among male to female was 1:4.08. 
FNAC was able to reveal 49 cases as being diseased 
of which 22.44% (n=11) were shown as malignant and 
77.56% (n=38) as benign. Histopathology done later on 
for each of the patient showed 27.90% (n=12) cases to 
be malignant while 72.09% (n=31) cases to be benign.

	 Histopathological studies after surgery further 
showed that among the 12 cases of malignancy, 66.66% 
(n=8) were papillary carcinoma, 16.67% (n=2) were 
follicular carcinoma, 8.33% (n=1) were medullary car-
cinoma and 8.33% (n=1) were anaplastic carcinoma.

	 Hemithyroidectomy was performed in 40 cases 
while near total thyroidectomy were performed in 4 
cases. Total thyroidectomy was performed in 5 cases, of 
which 2 had modified neck dissection done along with 
the total thyroidectomy. Thyroid replacement therapy 
was advised for the patients who had total thyroidec-
tomy. The patients who had malignancy and had also 
gone through total thyroidectomy were referred for 
radioiodine ablation therapy. Among the patients who 
were diagnosed with anaplastic thyroid carcinoma, 
one had lived for 4 months until he developed some 
complication while the other one was lost to follow-up.

	 This study produced a sensitivity of 79.63% and 
a specificity of95.16% for FNAC. Positive predictive 

value was 87.76% while the negative predictive value 
was 91.47%. Out of the total 178 cases included into 
the study, the number of false positive was 6 while 
the number of false negatives was 11. This leads to a 
diagnostic accuracy of 90.45%.

DISCUSSION

	 Over the last two decades, it has been established 
that FNAC is a simple and convenient technique for 
the preoperative identification of thyroid swelling.4,11 
The added benefit of being economic and without 
complications makes it the investigation of choice while 
diagnosing and managing thyroid swellings.

	 In this study, thyroid swellings appeared mostly 
during the 3rd to 6thdecadesof life, with majority of the 
cases seen during the early 5th decade. Thyroid swell-
ings appeared mostly in females with a female to male 
ratio of 4.08:1. This finding is consistent with studies 
done by Bista et al and Khurshidet al which showed a 
male to female ratio of 4.6:2 and 4:1 respectively.2,12

	 The most common type of malignancy identified 
using FNAC was papillary thyroid carcinoma (63.63%) 
followed by follicular (18.18%), medullary (9.09%) and 
anaplastic (9.09%).Similar findings were produced 
by Bagga et al showing a majority of papillary (50%) 
followed by follicular (33.3%) and medullary (16.7%).13 
Esmaili et al in his study found malignancy in 128 cases 
which comprised of 85 (66.4%) cases of papillary thyroid 
carcinoma, 14 (10.9%) cases of follicular carcinoma 
in, 13 (10.1%) cases of medullary carcinoma and 14 
(10.9%) cases of undifferentiated carcinoma.14 Thus, 
papillary carcinoma turns out to be the most common 
variant among thyroid nodules.

	 This study produced a sensitivity of 79.63% and 
a specificity of 95.16%. These are comparable to find-
ings produced by Bista, Mehmood and Wahid which 
showed sensitivities of 70%, 79.17% and 82.92% and 
specificities of 97.5%, 91.40% and 77.50%, respective-
ly.1,12,15 Khurshid et al produced sensitivity of 85% and 

Figure 1: Age and gender distribution of patients with 
thyroid swellings

Figure 2: Gender Distribution of Thyriod Masses

Table 1: Statistical Demonstration of Thyroid Biop-
sy Reports

T e s t 
(FNAC)

Disease (Histopathology)

Disease Positive Disease Neg-
ative

Positive 43 6

Negative 11 118

Table 2: Validity and Accuracy of FNAC

Sensitivity Specificity Accuracy

(TP/
TP+FN)*100%

(TN/
TN+FP)*100%

(TP+T-
N/n)*100%

79.63% 95.16% 90.45%
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specificity of 90%. The study done by Beneregama et 
al came up with quite similar sensitivity and specificity 
of 84.05% and 86.74% respectively.16

	 Diagnostic accuracy according to this study was 
90.45%. Bista, Mehmoodand Wahid which showed 
diagnostic accuracies of 92.1%, 88.89% and 82.92% 
respectively.1,12,15 Khurshidand Beneragama came up 
with diagnostic accuracies of 88% and 85.52% respec-
tively.2,16

CONCLUSIONS

	 FNAC is a sensitive, specific and accurate pro-
cedure and should be used for the preoperative inves-
tigation and planning of thyroid patients.

RECOMMENDATIONS

	 FNAC can be used to reduce unnecessary sur-
geries in patients with thyroid masses. The diagnostic 
accuracy of thyroid can be improved if ultrasound 
guidance is used to get an aspirate from the mass with 
greater accuracy.
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