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Nodular Goitre

RELATIVE EFFICACY OF FINE NEEDLE ASPIRATION CYTOLOGY IN DIAGNOSIS OF NODULAR GOITRE
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ABSTRACT

Purpose of Study: To evaluate the diagnostic accuracy and limitation of Fine Needle Aspiration Cytology (FNAC) in nodular goiter.

Time and Place of Study: The study was carried out at Military Hospital Rawalpindi and the department of Pathology, Army Medical College Rawalpindi from March 2000 to March 2001.

Study Design: It was a comparative study.

Patients and Methods: 145 patients with nodular goiter who reported to outpatient department were selected for FNAC after taking informed written consent; FNAC was done in department of Pathology of Army Medical College. They were again asked for diagnostic surgery but only 54 patients consented for it. The specimens were studied for histopathology. The data was collected and analyzed by comparison of both procedures by using Gallen and Gambino method.

Results: FNAC revealed 44 out of 54 (88.1%) cases as benign and 3 (5.55%) as malignant, while 7 (13%) had indeterminate cytology. All benign lesions were confirmed on histopathology except 01 which turned out to be papillary carcinoma. So FNAC has 98.1% accuracy rate with 92% negative predictive and 100% positive predictive value.

Conclusion: FNAC has significant efficacy in differentiating malignant lesions from benign lesions of thyroid. However caution is mandatory in a negative report with strong clinical suspicion of malignancy.
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INTRODUCTION

Fine needle aspiration cytology (FNAC) is becoming increasingly popular investigation keeping in view the growing acceptance of the procedure by both pathologists and clinicians due to its certain advantages.  Fine needle aspiration biopsy can be defined as a technique whereby a small quantity of tissue fluid and cells are aspirated from a palpable lesion for cytological examination [1]. Indications for fine needle aspiration biopsy put forward by Martin and Ellis in 1934 still holds true   i.e. fine needle aspiration biopsy is required only in tumours which lie below surface where surgical incision through normal tissue would otherwise be necessary to obtain a specimen [2]. Fine needle aspiration biopsy has distinct advantages over surgical and trucut biopsy as the technique causes minimal trauma to the patient and carries virtually no risk of complications [3]. This study has highlighted and evaluated the diagnostic accuracy of FNAC in differentiating between inflammatory, benign and malignant lesions by cytologic-histopathologic comparison. The purpose of this study was to evaluate the diagnostic accuracy of FNAC in nodular goiter as compared to histopathology and to understand its limitations.

PATIENTS AND METHODS

The study was conducted at Military Hospital (MH) and Army Medical College Rawalpindi from March 2000 to March 2001.  One hundred and forty five patients between ages of    20-60 years having nodular thyroid swelling were selected from out patient department of MH Rawalpindi. There was no sex distinction. These cases comprised of a heterogeneous population from Northern Punjab, NWFP and AJK. 

In all cases FNAC was done after written consent and were referred back to MH Rawalpindi for diagnostic surgery. All specimens were preserved in absolute alchol for 20 minutes and stained with Haematoxylin and Eosin stain and Papanicolaou stain.  The cytological smears of thyroid swellings were reported in three categories as either benign lesions, follicular neoplasms (indeterminate cytology) or malignant lesions. The histopathological examination was done at pathology department Army Medical College in 54 patients who consented for surgery. The tissue was fixed in 10% formaldehyde, routinely processed in an automatic tissue processor (Model RH-12 EP Sakura, Japan) for 17 hours and then embedded in paraffin was. Three to five sections of 4 micron thickness were cut on rotary microtome (Model 1512 Leitz, England) and routinely stained with Haematoxylin and Eosin (H&E) in ultra histodyer (Model RSH 100-11 Sakura, Japan). The data was collected on a structured proforma and results were obtained for comparison. The results were then analysed by comparing cytopathology and histopathology of same lesions. The diagnostic accuracy of fine needle aspiration cytology was determined by calculating sensitivity, specificity, positive predictive value and negative predictive value according to the methods employed by Galen and Gambino [4]. Following formulae were used in (table-1). 
The positive were those cases which were cytologically and histologically malignant.  All the suspicious/atypical cases which later on histopathology proved to be malignant were also included in this category. True negative were the cases which were both cytologically and histologically benign. Any case with a malignant or atypical cytodiagnosis which on histopathology turned out to be benign was labeled as false positive. False negative was a case diagnosed benign on cytology but later on histopathology turned out to be malignant. Sensitivity defined as the percentage of cases in which biopsy proven cancer cases were correctly diagnosed by the cytology. Specificity was the percentage in which biopsy proven benign (negative) cases were correctly diagnosed negative on cytology. Accuracy / efficiency meant fraction of patients whose conditions were correctly diagnosed by cytology.

RESULTS

A total number of 145 patients were referred to department of Pathology for aspiration cytology. Out of 145 patients in 19 satisfactory aspirates could not be obtained and were dropped out from the study. The remaining 126 patients were asked to report back for surgical biopsy. Fifty four patients consented for tissue biopsy and histopathology was done on the specimen received from surgical department so these cases were included in the study. Out of 54 cases 7 were male and 47 were female. Male to female ratio being 1:6.7. The age varied between 20 to 60 years. Thirty seven patients were residents of hilly areas (table-2). 

Cytological examination showed 44 (81.5%) patients had benign lesions and 3 (5.55%) had malignant lesions. The remaining 7 (13%) had indeterminate cytology (table-3).

Histopathological examination (table-4) revealed 48 (88.8%) benign and 6 (11.1%) as malignant lesions.

Comparing cytological versus histopathological findings, all benign lesions were confirmed on histopathology except one which turned out to be papillary carcinoma. Ten cases in our study were true positive, 43 cases were true negative. No case was false positive. Only one malignant case was misdiagnosed as benign. The diagnostic accuracy was calculated by employing Galen and Gambino method as 98.1% (table-5).

DISCUSSION

Due to its simplicity, safety and diagnostic accuracy FNAC is gradually replacing open biopsy and frozen section [5,6]. The data shows that all patients (145) selected for study consented for FNAC while just 54 patients consented for diagnostic surgery showing its clear preference by them also. The present study is in accordance with the views by Silverman et al [7] for applying fine needle aspiration as initial diagnostic work up in preoperative diagnosis of thyroid nodules. We applied the adequacy criteria for 5-6 groups of well visualized follicular cells with each group containing 10 or more cells as specified in similar studies [8,9]. The unsatisfactory smears were obtained in 19 (13.1%) cases because of inadequate specimen and haemmorhage. It is also comparable in various studies [9,10]. The age and sex distribution is also similar to study done by Sadawy et al [10]. In our study 44 of 54 cases were diagnosed as benign lesions on cytology. These included 05 (9.26 %) cystic nodules 38 (70.3%) non neoplastic goiter and 01 (1.85%) of granulomatous thyroiditis. In our study, non neoplastic lesions included both colloid and multinodular goiter. Among 5 colloid cysts on cytology 4 proved to be simple colloid goiter on histopathology while 01 patient was found to have a malignant lesion i.e cystic papillary carcinoma, which is the only false negative result. Cystic nodule can be a source of false negative diagnosis [11,12]. The results of histopathological examination gives further details of follicular lesions e.g.  differentiation between follicular adenoma and follicular carcinoma. Though some authors subdivide follicular lesions on basis of certain cytological features known to increase the probability of malignancy [13,14]. It has also been observed by other authors that FNAC is limited by its inability to distinguish follicular lesions reliably [15]. A confident diagnosis is not always possible but such lesions are reported as follicular neoplasm requiring surgical intervention.

The prime objective of FNAC is to separate malignant from non malignant lesions thus reducing unnecessary surgical excisions [16]. Only one (1.85%) malignant case of papillary carcinoma was false negatively diagnosed as benign colloid cyst on cytology. The reported rate of false negative is less than 5% [17]. The lesser error may be due to more accurately applied FNA technique and smear formation.

In this study, specificity was 100%. This result is comparable to another study [18]. This shows that the capacity of FNAC to diagnose a benign lesion as benign is significantly greater than its ability to correctly diagnose a malignant lesion.

In our study, correct discrimination was made in an overall accuracy of 98.1%. Similar finding has been reported in a previous study with range of 95-98.6% [19]. 
CONCLUSION
It is concluded that FNAC is a simple, minimally invasive first line diagnostic procedure for evaluation of nodular goiter with significant efficacy in differentiating malignant from benign lesions of thyroid.  However caution is mandatory and if a malignancy is clinically suspected strongly a negative report at times may be disregarded.
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Table-1:	Formulae used.





Sensitivity�
=�
True positive 


True positive + False negative�
x�
100�
�
Specificity�
=�
True negative


True negative + False positive�
x�
100�
�
Positive predictive value�
=�
True positive


True positive + False positive�
x�
100�
�
Negative predictive value�
=�
True negative


True negative + False negative�
x�
100�
�
Accuracy�
=�
True positive + true negative


True positive + False positive + true negative + False negative�
x�
100�
�



Table-2:	Patients characteristics.





Patients Characteristics�
No. of Patients�
Percentage�
�
Sex Distribution�
Male�
6�
11.1�
�
�
Female�
48�
88.9�
�
Age Distribution�
20-40 years�
23�
42.6�
�
�
41-60 years�
31�
57.4�
�
Geographical Distribution�
Hilly Area Residents�
39�
72.2�
�
�
Non Hilly Area Residents�
15�
27.8�
�



Table-3:	Cytological diagnosis in thyroid nodules. 


		


Cytological Diagnosis�
No. of Patients (n=54)�
Percentage�
�
Benign Lesions�
Non Neoplastic Goitre�
38�
70.3�
�
�
Colloid Cyst�
05�
9.25�
�
�
Granulomatous Thyroiditis �
01�
1.85�
�
Indeterminate Lesions�
Follicular Neoplasm�
07�
12.9�
�
Malignant Lesions�
Papillary Carcinoma�
01�
1.85�
�
�
Poorly Differentiated Carcinoma �
02�
3.7�
�



Table-4:	Histological diagnosis in thyroid nodules.





Histological Diagnosis�
No. of Patients (n=54)�
Percentage�
�
Benign Lesions�
Non Neoplastic Goitre�
36�
66.6�
�
�
Colloid Cyst�
04�
7.40�
�
�
Follicular Adenoma�
07�
12.9�
�
�
Granulomatous Thyroiditis �
01�
1.85�
�
Malignant Lesions�
Follicular Carcinoma�
01�
1.85�
�
�
Papillary Carcinoma�
03�
5.55�
�
�
Poorly Differentiated Carcinoma �
02�
3.70�
�






Table-5:	Statistical analysis.





Histopathology Diagnosis�
Cytologic Diagnosis�
Accuracy of


FNA�
�
�
True Positive�
True Negative�
False Positive�
False Negative�
�
�
54�
10�
43�
00�
01�
98.1%�
�



Sensitivity-90.9%	Positive Predictive Value-100%		Specificity-100% Negative Predictive Value-97.8%
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