
FNAC:  A  RELIABLE  DIAGNOSTIC  TOOL  IN  SOLITARY
THYROID  NODULE  AND  MULTINODULAR  GOITER

MUHAMMAD  SADDIQUE,  UMAIR-UL-ISLAM,  PERVEZ  IQBAL,  QAMARUDDIN  BALOCH
Department of Surgery, Unit V, Dow University of Health Sciences & Civil Hospital, Karachi

ABSTRACT
Objective: To assess the role of FNAC for early diagnosis and correct line of management of solitary thyroid nodule
& multinodular goiter with dominant nodule.
Design: Case Series.
Setting & Duration: Surgical Unit IV of Civil Hospital, Karachi from January 2003 to December 2006.
Methodology: Ninety patients were included in this study, however in10 patients aspirate was unsatisfactory and
in 20 cases surgery was not performed and these patients were excluded from study. Detailed history, physical
examination and routine investigations, hormonal assay (serum T3 T4 TSH) and radio-isotope (Tc-99) scan were
carried out. Patients showing cold nodules either solitary or multinodular were included in the study. FNAC was
performed on all solitary nodules and the dominant nodules of multinodular goiter. Pre-operative diagnosis by FNAC
was compared with histopathology reports of the operative specimens.
Results: In sixty operated patients histological findings were available for statistical analysis with FNAC findings.
FNAC diagnosed 50(83.33%) cases as benign and 10(16.66%) cases as malignant. Thirty cases (50%) were reported
as Nodular goiter, 9(15%) as Follicular adenoma, 8(13.33%) as subacute thyroiditis and 3(5%) as Hashimoto’s
thyroiditis. In malignant group of 10 cases, 2(3.33%) were reported as Follicular carcinoma, 5(8.33%) as Papillary
carcinoma, 1(1.66%) as undifferentiated carcinoma and 2(3.33%) as Lymphoma. Histopathology, diagnosed 49
(81.66%) benign lesions and 11(18.33%) malignant lesions. Comparison of Histopathological findings with FNAC
revealed two false positive results and three false negative results. For the diagnosis of malignancy in solitary thyroid
nodule and dominant thyroid nodule FNAC showed an accuracy of 96.6%, sensitivity of 75%, Specificity of 95.83%,
positive predictive value of 81.81% and negative predictive value of 93.81%.
Conclusion: Due to its high accuracy, specificity and sensitivity FNAC may play a significant role in the diagnosis
and management planning of solitary thyroid nodules and dominant nodules in multinodular goiter.
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  INTRODUCTION

Frequency of thyroid disease is common in Pakistan
and thyroid nodules present a significant diagnostic
dilemma for the treating surgeon.1 A discrete swelling
in an otherwise impalpable gland is considered as soli-
tary, whereas in a clinically multinodular gland, it is
termed as dominant. The incidence of clinically detected

thyroid nodule in the United States is 4-7% and the
annual incidence is about 0.1%. The estimated life time
risk of developing a palpable thyroid nodule is about
10%.1 Approximately 275,000 thyroid nodules are
detected per year, only about 1400 are thyroid cancers.2
Although thyroid nodules are commonly seen in females,
thyroid nodules in males are more likely to be malignant
than in the females.3 Nodules are more likely to be
malignant in patients younger than 20 years of age and
older than 60 years of age.4 Thyroid carcinomas roughly
estimates 1% of all new malignant disease and about
0.5% of cancers in men and 1.5% in women.5 Techniques
like radio-isotope scan and ultrasound are commonly
used, but the information provided is limited to the
functional status of the nodule. Majority of cold nodules
constituting approximately 90% of nodules, have a 5%
risk of being malignant.6 Soderstorm and Franzen7 used
Fine needle aspiration cytology (FNAC) in the diagnosis
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TotalAge (Yrs.)

10-20
21-30
31-40
41-50
51-60
61-70
Total

%Male

1
3
1
2
0
1
8

Female

7
17
11
12
3
2
52

8
20
12
14
3
3
60

13.3
33.3
20

23.3
5
3

100%

Histopathological DiagnosisDiagnosis

Benign
Nodular goiter
Follicular adenoma
Subacute thyroiditis
Hashimoto’s thyroiditis
Malignant
Follicular carcinoma
Papillary carcinoma
Undifferentiated carcinoma
Lymphoma

FNAC Findings

49 (81.66%)
29 (48.33%)
9 (15.00%)
7 (11.66%)
4   (6.66%)

11 (18.33%)
5   (8.33%)
4   (6.66%)
1   (1.66%)
1   (1.66%)

50 (83.33%)
30 (50.00%)
9 (15.00%)
8 (13.33%)
3   (5.00%)

10 (16.66%)
2   (3.33%)
5   (8.33%)
1   (1.66%)
2   (3.33%)

Table I.   Age and Sex distribution

Table II.   Histopathological diagnosis (n=60)

of thyroid diseases for the first time in 1950s and 1960s.
Object of this study was to assess the role of FNAC for
early diagnosis and correct line of management of soli-
tary thyroid nodule and multinodular goiter with domi-
nant nodule.

  METHODOLOGY

The study was carried out in Surgical Unit IV of Civil
Hospital Karachi, from January 2003 to December
2006. Ninety patients who were admitted through the
surgical out-patient department (OPD) for the complaints
of enlarged thyroid gland. The total number of cases
included in the final study group was 60.

All the patients underwent complete history taking and
physical examination, hormonal assay (serum T3, T4
& TSH) and radio-isotope (Tc-99) scan. Patients showing
either solitary cold nodules or multinodular were inclu-
ded in the study. FNAC was performed on all solitary
nodules and dominant nodules of multinodular goiter.

FNAC was performed either as an OPD procedure or
in the ward for admitted cases. The patients were classi-
fied according to the preoperative clinical diagnosis
into those with solitary thyroid nodule or multinodular
goiter. Pre-operative clinical diagnosis was later confirm-
ed by FNAC and histopathology reports of the operative
specimens. Partial thyroidectomy was performed in
multinodular goiter and lobectomy with isthmusectomy
was performed in solitary nodules. Surgical specimen
was sent for histopathology in all operated cases.

  RESULTS

Ninety patients were included in this study, however in

10 patients aspirate was unsatisfactory and in 20 cases
surgery was not performed and these patients were
excluded from study. The total number of cases included
in final analysis was 60. Age and gender distribution is
shown in Table I. In only 60 operated patients histopatho-
logy correlation was available Table II. Statistic calcula-
tion of sensitivity, specificity, positive and negative pre-
dictive value was calculated for all malignant cases and
individual malignancies, in comparison with histopatho-
logial diagnosis.

Among the sixty cases included in the study FNAC
diagnosed 50(83.33%) cases as benign and 10(16.66%)
cases as malignant Table III. Thirty cases (50%) were
reported as Nodular goiter, 9(15%) as Follicular adeno-
ma, 8(13.33%) as subacute thyroiditis and 3(5%) as
Hashimoto’s thyroiditis. In malignant group of 10 cases,
2(3.33%) were reported as Follicular carcinoma, 5
(8.33%) as Papillary carcinoma, 1(1.66%) as undifferen-
tiated carcinoma and 2(3.33%) as Lymphoma. Histopa-
thology, diagnosed 49(81.66%) benign lesions and
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suggested that FNAC is more specific than sensitive in
detecting thyroid malignancy. The present study showed
an accuracy of 96.6%, sensitivity of 75%, specificity
of 95.83%, Positive predictive value of 81.81% & Nega-
tive predictive value of 93.81%, which is similar to
Nggada’s study.

In contrast to this study which has smaller sample size
of 60 cases only, Godinho-Matos17, in his study of 144
cases reported FNAC accuracy of 83.3%, sensitivity
of 73.3%, specificity 100%, positive predictive value
100% & Negative predictive value of 69.2%, while
Morgan18 in his study of 253 patients found that overall
sensitivity of FNAC in detecting thyroid neoplasia was
55.0%, specificity 73.7%.

Our results are similar to other international studies
and suggest that FNAC is more specific than sensitive
in detecting thyroid malignancy and therefore it use,
as a reliable diagnostic test cannot be overemphasized.
There is a dearth of local data on the subject.

  CONCLUSION

Due to its high accuracy, specificity and sensitivity
FNAC may play a significant role in the diagnosis and
management planning of solitary thyroid nodules and
dominant nodules in multinodular goiter. It is cost-eff-
ective and free of complication in expert hands.

11(18.33%) malignant lesions Table II. Comparison of
Histopathological findings with FNAC revealed two
false positive results and three false negative results
Table III. For the diagnosis of malignancy in solitary
thyroid nodule and dominant thyroid nodule FNAC
showed an accuracy of 96.6%, sensitivity of 75%,
Specificity of 95.83%, positive predictive value of
81.81% and negative predictive value of 93.81%. Table
IV shows statistical analysis for individual malignancies.

  DISCUSSION

Fine needle aspiration cytology (FNAC) is a well-estab-
lished technique for pre-operative investigation of thy-
roid nodule(s).8 The technique is almost noninvasive,
cost-effective and an efficient method of differentiating
benign and malignant thyroid nodules.9,10

Many investigators have shown that fine needle aspir-
ation cytology is the single most sensitive, specific and
cost-effective method in the investigation of solitary
cold thyroid nodule.11,12

FNAC is a sensitive and highly specific method of eva-
luating thyroid nodules for malignancy.13,14 FNAC of
the thyroid nodule is reported to have sensitivity ranges
from 65%-98% and a specificity of 72%-100%.15

Nggada16, in his series, revealed an accuracy of 94.2%,
sensitivity of 88.9% and specificity of 96.1% and
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FNAC DiagnosisDiagnosis

False Positive=2

False Neagative=3

Histopathological

Papillary carcinoma-1
Lymphoma-1

Subacute thyroiditis-1
Nodular goiter-2

Nodular goiter
Hasimoto’s thyroiditis

Follicular carcinoma
Follicular carcinoma

SensitivityThyroid Disease

Follicular Carcinoma
Papillary Carcinoma
Undifferentiated Carcinoma
Lymphoma

Table V.   Sensitivity, Specificity, Positive & Negative Predictive Value of FNAC in different malignancies

62.50%
100%
100%
100%

Specificity

100%
98.24%

100%
98.33%

PPV

100%
80%

100%
50%

NPV

94.82%
100%
100%
100%

Table III.   Correlation of FNAC & Histopathological Findings
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