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Bakground: FNA biopsy of thyroid is a rapid, minimally invasive, and cost effective first line 
procedure in the evaluation of thyroid nodule. This study was conducted to evaluate the cytological 
accuracy, sensitivity and specificity of fine needle aspiration (FNA) of solitary thyroid nodules in 
correlation with post-surgical histological findings. Methods: This retrospective study was carried 
out at Department of Pathology, Abbottabad International Medical College, Abbottabad from 
January 2009 to December 2010. A total of 81 patients with clinically palpable solitary thyroid 
nodule were included in the study. Thyroid function tests were initially performed followed by 
FNA of thyroid nodules later operated and histopathological examination was conducted on the 
excised nodules. FNA diagnoses were correlated with the histological findings. The accuracy, 
sensitivity and specificity of the procedure were determined. Results: Out of 81 cases, 5 (6.2%) 
were unsatisfactory and 76 cases were satisfactory for cytological evaluation. Cyto-
histopathological correlation was carried out for these cases. The study showed a diagnostic 
accuracy of 93% with sensitivity and specificity rates of 75% and 96% respectively. Positive 
predictive value is 81% and negative predictive value is 95%. Conclusion: Fine needle aspiration 
(FNA) has evolved as an accurate and sensitive diagnostic tool for the initial screening of patients 
with thyroid nodules, and has reduced the need for unnecessary surgery. 
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INTRODUCTION  
Palpable thyroid nodule is a common reason for seeking 
medical advice all over the world. It occurs in 4–7% of 
the population, but nodules found incidentally on 
thyroid ultrasound suggest a prevalence of 19–67%.1 
The majority of thyroid nodules are asymptomatic, and 
they are four times more common in women then men.2 
The incidence increase with age, history of radiation 
exposure, and diet containing goitrogenic material.3 The 
majority of these thyroid nodules are benign with only a 
fraction representing malignant disease which accounts 
for approximately 1.1% of all cancer annually.4 

Neoplasms of thyroid have a wide spectrum of 
phenotype, which range from benign follicular lesions to 
violently anaplastic cancer.5 Total thyroidectomy is 
considered the preferable initial surgical approach for 
thyroid cancers.6 The overall morbidity of total 
thyroidectomy includes temporary hypocalcaemia (1%), 
temporary recurrent nerve palsy (3%), permanent 
recurrent nerve palsy (1%), haemorrhage (3%), 
tracheomalacia (5%), and wound infection in (3%).5 

The large number of benign thyroid nodules 
relative to the small number of malignant ones creates a 
clinical dilemma –how to manage patients with a 
detectable thyroid enlargement that statistically is more 
likely to be benign? Over the past three decades, FNA 
has developed as the most accurate and cost effective 
initial method for evaluating thyroid nodules.7 

FNA biopsy of thyroid is a rapid, minimally 
invasive, and cost effective first line procedure in the 
evaluation of thyroid nodule.8 The main goal of thyroid 

FNA is to distinguish nodules that require surgery from 
those that do not, thereby decreasing the number of 
diagnostic surgical procedures.9 This study was 
conducted to evaluate the diagnostic cytological 
accuracy of FNA of solitary thyroid nodules in 
correlation with post surgical histological findings. 

PATIENTS AND METHODS 
This retrospective study was performed at Department 
of Pathology, Abbottabad International Medical 
College, Abbottabad, over a period of 2 years from 
January 2009 to December 2010. The study included 81 
patients with clinically palpable solitary thyroid nodules. 
Thyroid function test including free thyroxin, free tri-
iodothyronine, and thyroid stimulating hormone were 
initially performed followed by FNA of thyroid nodules 
performed by pathologists. The aspiration technique was 
the standard one described in literature.10 Thyroid 
nodules were examined clinically to note their mobility, 
consistency and size. Cervical lymph nodes were 
palpated for any enlargement. Aspiration was performed 
under negative pressure using a disposable 23 gauge 
needle attached to a 5 ml syringe. Direct smears were 
prepared from the aspirated material. In cases of cystic 
lesions, the cyst contents were evacuated and smears 
were prepared from the cyst fluid and re-aspiration was 
performed if any solid mass palpable. 

At least two smear were fixed with alcohol and 
two air dried. Alcohol fixed smears were stained by 
Papanicolaou method while the air dried smears were 
stained by May-Grunwald-Giemsa technique. All the 
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smears were screened and reported by pathologists. The 
cytology smear were interpreted according to the criteria 
described by Orell10, Ramzy11, and Cibas and 
Ducatman12. 

Smear which contained no diagnostic cellular 
material or were heavily blood stained were considered 
unsatisfactory for cytological evaluation. The 
cytological diagnosis was classified as benign (goitre, 
Graves disease, colloid cyst and Hashimoto’s 
thyroiditis), inconclusive (follicular neoplasm and 
Hurthle cell tumours) and malignant (papillary 
carcinoma, medullary carcinoma) 

A total of 81 patients underwent thyroid 
surgery, 50 had hemi thyroidectomy and 31 total 
thyroidectomy. Postoperative histopatholical reports of 
the cases   were collected. The final histopatholical 
diagnosis was then compared with the corresponding 
cytological diagnosis and Cyto-histopathological 
correlations were established. Sensitivity and specificity 
were calculated using standard statistical formulas.13 

Cases with cytological diagnosis of follicular 
neoplasm and Hurthle cell tumours were regarded as 
inconclusive because it is not possible to differentiate 
follicular adenoma (benign) from follicular carcinoma 
(malignant) based on cytological assessment only. 
Hence, those cases were not included for statistical 
analyses (sensitivity, specificity, positive and negative 
predictive values and diagnostic accuracy). 
Unsatisfactory cases were also excluded from 
calculation. 

Those cases which were found to be malignant 
by cytology as well as by histology were labelled as 
True Positive (TP). False positive (FP) were those 
diagnosed as malignant on cytology and turned to be 
benign on histology. True negative (TN) were benign on 
both cytology and histology. False negative (FN) were 
negative on cytology but positive for malignancy on 
histology. The diagnostic accuracy was calculated as:13 

(TP+TN)/(TP+FP+TN+FN) 

RESULT 
In this study, 81 patients who presented with enlarged 
thyroid nodule underwent FNA. Satisfactory aspirates 
were obtained in 76 patients, in which 13 (17.0%) were 
male and 53 (83.0%) female. Age of population studied 
ranged between 17 to 88 years with a median of 45 
years. Female to male ratio was 1:4.   

Seven (8%) patients had low TSH levels and 
were considered hyperthyroid. Eight (9%) patients had 
increased TSH level and were considered hypothyroid. 
Sixty-six (81%) patients had normal TSH levels and 
were considered euthyroid. 

In five (6.2%) cases the smears were 
considered as inadequate thus excluded from cytological 
evaluation. From the remaining 76 cases, 62 (81%) were 
classified as benign, 11 (14%) malignant and 3 (3.9%) 

were inconclusive on cytology. Out of these 76 cases, 3 
(3.7%) were regarded as inconclusive; hence they were 
also not included in the calculation. 

In 73 patients, 59 (80%) had benign 
cytological finding by FNA, which were also confirmed 
as benign by histopathological examination, 
representing true negative cases. 

There were 3 (4%) false negative cases which 
were diagnosed as benign upon FNA cytological but 
turned out to be papillary carcinoma after 
histopathological examination.  

Out of 73 patients, 9 (12.3%) were diagnosed 
as malignant on FNA cytology as well as on 
histopathological examination, thus considered as true 
positive cases. 

There were 2 (2.7%) false positive cases, 
which were cytologically diagnosed as papillary 
carcinoma but turned out to be goitre upon 
histopathological examination. 

Table-1: Cytological and histopathological diagnoses 
Histopathology 

FNA Cytology Benign Malignant 
Benign 59 (80%) (TN) 3 (4%) (FN) 
Malignant 2 (2.7%) (TN) 9 (12.3%) (TP) 

 Sensitivity rate for thyroid FNA was 75% and 
specificity rate was 96%. Positive predictive value was 
81% and negative predictive value was 95%. Diagnostic 
accuracy of FNA was calculated as 93%. 

DISCUSSION 
Thyroid nodules are common, occurring in 4–7% of the 
population.14 Women are affected more commonly than 
men. Excising all thyroid nodules is impractical, as most 
thyroid nodules are benign and thyroid surgery is not 
without risks. An effective screening test is therefore 
needed to identify patients who require surgery. 

Fine needle aspiration cytology has been 
advocated as the 1st investigation of choice when 
assessing thyroid nodules.15 The procedure is relatively 
simple and cheap, and can be performed in a doctor’s 
office with relatively few complications. The 
effectiveness of FNA cytology in the assessment of 
thyroid nodules is well documented and the technique 
can reduce the percentage of people requiring surgery 
for a non-neoplastic lesion-from 40% to 3% of the 
screened population.16 

For thyroid FNA cytology to be clinically 
useful, a satisfactory sample must be obtained. Smears 
from thyroid aspirates are considered satisfactory when 
the material is representative of the lesion, adequate in 
quantity and the cytopreparation is excellent. Our 
unsatisfactory rate is 6.2%, which is in favour with 
previous study conducted by IAEL Hag et al, who 
found inadequate thyroid FNA smears reported to be 
2.3%.17 
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In this study, we obtained a sensitivity rate of 
75% and specificity rate of 96%, which gives a 
diagnostic accuracy of 93%. Our results are comparable 
with the studies conducted by Sanggali et al, and 
Vojvodich et al, which reported sensitivity rates 
between 65% to 98%, specificity rates between 72% to 
100%, and diagnostic accuracy rates between 70% to 
90%.18–19 A study conducted by  Nurismah M et al on 
fine needle aspiration (FNA) cytology of the thyroid: A 
cyto-histopathological study of 361 cases in hospital 
University Kebangsaan Malaysia in 2007, and obtained 
a sensitivity rate of 87.7% and specificity rate of 98.4%, 
which gives a diagnostic accuracy of 96.2%.13 Our study 
supported these studies. 

A study was published by El Hag et al in 2003. 
They basically checked the role of FNA in initial 
management of thyroid lesions. They found sensitivity 
of 85.7%, specificity of 97.6%, with overall accuracy of 
94%.17 Another study conducted by Yeoh in 1999 
analysed the diagnostic value of fine needle aspiration 
cytology in the assessment of thyroid nodules. They 
found 56% sensitivity, 90% specificity, and 79% 
diagnostic accuracy.20 Our results are comparable with 
these studies. 

Our false negative rate was 4%, which is in 
agreement with the other studies like Sanggali et al18 
who reported false negative rate as 1–11%, and 
Nurismah et al13 reported false negative rates to be 
3.2%. Our false positive cases giving a rate of 2.7% 
which is in agreement to previous rates calculated by 
Nurismah et al13 and Suresh et al21, who found false 
positive rates to be 6.6% and 0.3–10% respectively. 

Our positive predictive value in this study was 
81% and is found to be the same from a previous study 
conducted by Yeoh who found positive predictive value 
to be 74%.20 Negative predictive value calculated in this 
study was 95%, and it is found similar to study found by 
Yeoh as rate 0f 80%.20 

CONCLUSION 
The sensitivity, specificity and diagnostic accuracy of 
FNA were high, thus confirming the important role of 
fine needle aspiration cytology as the initial diagnostic 
utility in management of thyroid nodules. False 
negativity due to sampling error may be reduced by 
incorporating other clinical parameters as index of 
suspicion of malignancy and utilising radiology-guided 
aspiration. 
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