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FINE NEEDLE ASPIRATION CYTOLOGY: SENSITIVITY AND
SPECIFICITY IN THYROID LESIONS
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Background: Thyroid enlargement is one of the common problems in patients presenting at outpatients
department of ENT particularly in females. Thyroid nodules are common, thyroid cancer is uncommon
and the most common way for it to present is as a solitary thyroid nodule. This study was conducted to
evaluate the sensitivity and specificity of Fine Needle Aspiration Cytology (FNAC) in thyroid diseases.
Method: This prospective analytic study was conducted at ENT Department of Karachi Medical and
Dental College/Abbasi Shaheed Hospital during year 2004–8. One hundred and five cases were
enrolled who underwent thyroid surgery after complete evaluation by history, clinical examination,
Thyroid profile, Thyroid Scintigraphy, Ultrasound neck and FNAC. In cases which were revealed
malignant by FNAC, CT scan were done to see the extent of disease and neck node status. Surgery was
done in all cases and specimens sent for histopathology. Results: Male to female ratio of the patients
was 1:8.5. Most common lesion was benign nodule (96). Malignant lesions were 9 in FNAC. In
histopathology, the benign nodules were 92, and malignant cases were 13. Sensitivity of FNAC was
61.53% and specificity was 98.9%. Conclusion: FNAC in Thyroid has high sensitivity and specificity.
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INTRODUCTION
Thyroid enlargement is one of the common problems in
patients presenting at outpatient department of ENT,
particularly in females. Thyroid nodules are common,
thyroid cancer is uncommon and the most common way
for it to present is as a solitary thyroid nodule. Wienke
JR1 has reported the prevalence of thyroid nodules about
4–7% whereas in UK about 8% of population has
nodular thyroid disease and significant numbers of them
have solitary nodules. The problem in clinical practice is
to distinguish 10% of thyroid nodule with cancers
reliably from many benign nodules. Moreover, a
definitive preoperative tissue diagnosis of malignancy
allows appropriate surgery and relevant patient
counselling. Fine needle aspiration cytology (FNAC) is
the cornerstone of the investigation2, and it is the
diagnostic procedure for the nodule after primary
thyroid disease is ruled out with normal thyroid function
test3.
The FNAC was first reported by Martin and
Ellis in 1930.4,5 Now, FNAC has become a critical step
in the evaluation of neck masses.6 Previous, formal open
surgical biopsy will yield a definitive histopathological
diagnosis but may mandate an extensive approach,
which may be inappropriate for best management7 and
will break the barrier and risk of spread in superficial
tissues of neck. Then comes the role of FNAC, the ease
of which coupled with the rapidity of obtaining a
pathological diagnosis allows more intelligent
therapeutic approach.8 This technique is an excellent
first line method for investigating the nature of palpable
lesions in the head and neck region.9 FNAC is widely
accepted as the most cost-effective diagnostic procedure
in the assessment of thyroid nodules and also helps to
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select patients preoperatively for surgery.10 FNAC is
safe, inexpensive and less invasive diagnostic modality
with cost-effective by avoiding the un-necessary
operation. FNAC has high sensitivity in picking up
malignancy in thyroid.11
Most studies show accuracy rate exceeding
80%.12–14 Its limitation includes false negative, false
positive, indeterminate or suspicious results.15 The false
negative is defined as the patients in which FNAC
shows benign pathology but histopathology reveals
malignancy16, while false positive indicates malignancy
in FNAC but histopathology shows benign pathology.
False positive result ranges 0–8%.17
This study was conducted to evaluate the
reliability of FNAC in thyroid disease in picking up
malignant and benign lesions.

MATERIAL AND METHODS
This study was conducted at ENT Department of
Karachi Medical and Dental College and Abbasi
Shaheed Hospital during the period of 2004–2008.
Patients presenting with thyroid enlargement were
preceded through detail history, clinical examination,
thyroid profile, thyroid scintigrapghy, and ultrasound
neck. Hot and toxic nodules and diffuse Goitre with
hyperthyroidism were excluded from this study and
referred for medical treatment. One hundred and five
patients with thyroid nodules were enrolled after
fulfilling these criteria and were sent for FNAC. The
patients in whom malignancy was suspected, CT scan
was performed to see the extent of tumour, its spread in
surrounding structure and neck nodes. Surgery of all
these patients was done and the specimen sent for
histopathology.

http://www.ayubmed.edu.pk/JAMC/23-1/Musani.pdf

J Ayub Med Coll Abbottabad 2011;23(1)

RESULTS
In 105 patients, 11 were male and 94 were female with
male to female ratio of 1:8.5. In FNAC most common
lesion was benign nodule (96, 91.4%), and 9 (8.6%)
cases were malignant. According to histopathology
results, the benign nodules were 92 (87.6%), and
malignant cases were 13 (12.4%). Eight cases were true
positive, 5 cases were false negative, 1 case false
positive and 91 cases were true negative. Sensitivity of
FNAC was 61.53%, and specificity was 98.9%.
Table-1: Gender distribution of the patients
Gender
Male
Female

Number of cases
11 (10.5%)
94 (89.5%)

Table-2: Nature of thyroid nodules in FNAC and
histopathology
Thyroid nodules
Benign
Malignant

FNAC
96 (91.4%)
09 (8.6%)

Histopathology
92 (87.6%)
13 (12.4%)

Table-3: Sensitivity and specificity index
Sensitivity
Specificity

61.53%
98.9%

Table-4: Summary of FNAC and Histopathology
FNAC
Findings
Malignancy
Positive
Malignancy
Negative

Histopathology Findings
Malignancy Present
Malignancy Absent
8 (7.61%)
1 (0.95%)
(True Positive)
(False Positive)
5 (4.76%)
91 (86.66%)
(False Negative)
(True Negative)

DISCUSSION
Prehand information of nature of disease alters the
treatment options greatly. In thyroid, benign nodules
require partial thyroidectomy or lobectomy, where as
malignant disease demand extensive surgery, i.e., total
thyroidectomy, neck dissection followed by radio iodine
ablation and lifetime dependency on thyroxine
supplement. In thyroid disease, this benefit of prehand
knowledge of pathology is granted by FNAC which is a
well establish technique for pre-operative assessment of
thyroid nodules.18 The FNAC is cost-effective, less
traumatic, less invasive, and easily performed
procedure.19 FNAC is a useful tool in the diagnosis in
thyroid nodules if a suspicion of cancer exists. It has
reduced the need of imaging and surgery and increased
the yield of cancer in patients who come for surgery.20
Incidence of thyroid nodule is more common
in female as is evident in this study with male to female
ratio of 1:8.5. This observation was also made in a study
by Hand et al in which male female ratio was 1:6.35.21
Russel et al showed male to female ratio 1:32. Mahar et
al found 78% of thyroid nodules in females.11
The most common type of thyroid nodule was
benign nodules. Mahar conducted study on 125 cases,
and he found that 63 (50.4%) cases were benign

lesion.11 Another study also showed that 83.33% cases
were benign lesions.20
Histopathology revealed 92 cases were benign
nodules and 13 cases were malignant nodules. Five
(4.76%) cases were false negative. Different studies
show ranges from 1.5–11.5%.22–24 Ashcraft and Van
Herle noted that false negative result varied in reported
series from 2–50%.25 False positive result in our study
was 1 (0.95%). Other studies show range from 0–
8%.22,24 Campbell and Pillsbury reported 1.2% false
positive results.26
In our study sensitivity was 61.53% and
specificity was 98.9%. Humberger concluded sensitivity
around 65.53% and specificity 72–100%.17 The study of
Naggada et al reported 88.9% sensitivity and 96%
specificity of FNAC in thyroid masses.16 The FNAC is a
sensitive and specific method of evaluating thyroid
nodules for malignancy.27 Safirullah also reported high
accuracy rate of FNAC (94.2% sensitivity and 94%
specificity) in cases of diagnosis of malignant thyroid
diseases and propose that its routine use can make the
management of thyroid swelling cost-effective by
avoiding unnecessary surgeries.19

CONCLUSION
The FNAC is very useful and readily available tool for
evaluating thyroid nodules with high sensitivity and
specificity in picking up benign lesion and excluding the
malignant disease. This is very helpful in patient
counselling and defining the extent of surgery.
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