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ABSTRACT
BACKGROUND AND AIMS
Fine needle aspiration cytology (FNAC) is still considered the gold standard test for the diagnosis of solitary thyroid
nodules (STN). To determine the accuracy of Fine Needle Aspiration and Incidence of Malignant and Benign
tumours in solitary nodules of thyroid
METHODS AND RESULTS
This is a cross-sectional and descriptive study involving 122 patients of any age and sex who had solitary thyroid
nodules attending the surgical out-patient department and later subjected to surgery. The study was conducted at
Government Chengalpattu Medical College, Chengalpattu. The study period was from 2012 to 2014.The patients
included in the study had a STN clinically and sonographically. All the patients included were biochemically
euthyroid and all underwent hemi-thyroidectomy. All the cytology and histopathology samples were correlated. The
sensitivity (56.3), Specificity (98.10%), positive predictive value (81.80%), negative predictive value (93.70%) and
accuracy of FNAC (93%) were analyzed. The incidence of malignant tumours was 13.11% and benign tumours
were 7.38%.
CONCLUSION
We conclude that FNAC is an invaluable and minimally invasive procedure for pre-operative assessment of patients
with a thyroid nodule. FNAC has high accuracy in the diagnostic evaluation of thyroid nodule. This study intends to
alert the public about the simple mode of diagnosis, knowledge about definitive treatment and a proper follow-up
once a histopathological diagnosis is obtained.
KEY WORDS: Aspiration Cytology, Accuracy, Solitary Nodules.
with apparently normal rest of the gland. The main aim
of evaluating STN is to identify lesions with malignant
potential (2). Fine needle aspiration cytology (FNAC) is
a simple, quick, outpatient procedure with less
contraindications and low complications and hence
considered the gold standard test in the initial

INTRODUCTION
Solitary thyroid nodules (STN) are widely prevalent
among the Indian population (4-7 %). Majority of
thyroid nodules are hyperplastic lesions followed by
benign tumours and malignant tumours (1). STN is
defined clinically as a localized thyroid enlargement
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evaluation of thyroid nodules (3). The limitations of
FNAC include false positive and false negative results
and a minor proportion falls into the intermediate or
suspicious group. This study aims to determine the
accuracy of FNAC by correlating the histopathological
diagnosis with the cytological diagnosis. The incidence
of benign and malignant tumours in the study group
was also analyzed and categorized.

was received in our department. A detailed gross
examination of the sample, representative sections were
taken from the sample, processing of the tissue was
done and stained with Haematoxylin and Eosin stain. A
definite histopathology diagnosis was made and
compared with FNAC results. Data was analysed using
SPSS – 16 version software to assess sensitivity,
specificity and accuracy of FNAC.

MATERIALS AND METHODS

RESULTS AND DISCUSSION

This cross-sectional descriptive study was conducted at
RESULTS
Chengalpattu medical college over a period of 3 years
Total number of cases included in the study was 122.
from January 2012 to December 2014. The study
Age and sex distribution among the 122 cases was
included 122 patients who came to the surgical outtabulated. The youngest patient in this study was 14
patient department with a solitary thyroid nodule. A
years old and the oldest was 85 years old. STN was
detailed history, thyroid function tests, ultrasound neck,
common in females compared to males. The incidence
FNAC and post-operative histopathology were
of benign and malignant tumours among the 122 cases
analyzed. The patients included in the study had a STN
was 13.11% and 7.38%
respectively. Among the
clinically and sonographically. All the patients included
benign tumours, 14 cases were follicular adenoma, 2
were biochemically euthyroid and all underwent
cases were Hurthle cell adenoma and 1 case of
hemithyroidectomy.
All
the
cytology
and
Hyalinizing trabecular adenoma were reported. Among
histopathology samples were reported by the same team
the 16 malignant tumours, 13 cases of papillary
of pathologists. All the FNAC procedures were
carcinoma, 1 case of Follicular carcinoma, 1 case of
performed using Non-aspiration and Aspiration
Carcinosarcoma and 1 case of medullary carcinoma
technique with a 23-gauge needle and 5 ml syringe. 2-3
was documented. Among the 13 cases of papillary
sites were aspirated with multiple passes at various
carcinoma, 2 cases were papillary micro carcinoma and
angles and depths. The cytological material was placed
2 cases were follicular variant of papillary carcinoma.
on 4-5 slides, fixed in 100% Isopropyl alcohol for 30
Regarding the
correlation of
FNAC
with
minutes and stained with Haematoxylin and Eosin. If
histopathology, 9 cases had a negative correlation. 7
fluid was aspirated, the material was centrifuged at
cases were diagnosed as benign in cytology which
3000 revolutions per minute for 15 minutes and smears
turned out to be malignant on histopathology (False
were made using the sediment. The results were
negative).2 cases were diagnosed as malignant in
categorized using The Bethesda Classification (4) as
cytology which was benign in histopathology (False
insufficient, benign, atypical follicular lesion of
positive). The false negative cases were diagnosed as
undetermined significance, suspicious for malignancy
colloid nodules, toxic goiter or as Follicular neoplasm.
and malignancy. Adequacy of the smear was considered
2 cases turned out to be papillary micro carcinoma. The
if atleast 5 groups of follicular cells, each group
false positive cases were diagnosed as papillary
containing 10 or more cells were seen (5). All the
carcinoma which later turned out to be hyperplastic
patients underwent hemi-thyroidectomy and the sample
nodules.
Table No 1 – Fnac Diagnosis of Various Lesions
FNAC Diagnosis

Frequency

Percentage

Colloid Goitre

102

83.61

Adenoma
Carcinoma

6
11

4.92
9.02

Others

3

2.46

Total

122

100
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Table 2 – Histopathology Diagnosis of Various Lesions
Histopathology Diagnosis
Colloid Goitre
Adenoma
Carcinoma
Others
Total

Frequency
94
9
16
3
122

Percentage
77.05
7.38
13.11
2.46
100

TABLE 3 – FNAC AND HISTOPATHOLOGY DIAGNOSIS CORRELATION
Histopathology
Colloid Goitre

Adenoma

Carcinoma

Others

Total

Colloid Goitre

88

5

7

2

102

Adenoma

2

3

1

0

6

Carcinoma

2

0

9

0

11

Others

1

1

0

1

3

Total

93

9

17

3

122

FNAC

TABLE 4 – FINAL CONCLUSIONS
Accuracy Statistics

Lower CI

Upper CI

Sensitivity

56.30%

31.90%

80.60%

Specificity

98.10%

95.50%

100.00%

Positive Predictive Value

81.80%

59.00%

100.00%

Negative Predictive Value

93.70%

89.20%

98.20%

Likelihood Ratio +ve

0.30

7.07

1.26

Likelihood Ratio -ve

0.45

0.26

0.78

Diagnostic Effectiveness

0.93

0.88

0.97

Prevalence

0.13
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Fig 1 – Fnac of Colloid/Hyperplastic Nodule, H&E, 10 X

Fig 2 – Papillary Carcinoma Thyroid Exhibiting Intranuclear Vacuolation, H& E, 10 X

Fig 3 - Histopathology of Colloid Goitre, H& E, 10 xs
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Fig 4 - Histopathology Picture Of Papillary Carcinoma, H&E, 10 X
Degirmenci et al. reported that the highest specimen
adequacy rate was observed among nodules smaller
than 1 cm (76.4%) and the lowest rate was observed
among nodules larger than 3 cm (56.9%). They
inferred that the lower rate in larger nodules probably
resulted from increased vascularity and the larger size
of blood vessels, with resultant blood staining of the
material acquired at fine needle aspiration (6). Scott
N. Pinchot et al. recommended that diagnostic
lobectomy be strongly considered in patients with
thyroid nodules 4 cm or larger regardless of FNAB
cytologic test results [7]. A possible way to reduce
such error is to do aspirations from different parts
which could reveal the typical nuclear features of
papillary carcinoma [8]. FNAC has high sensitivity
and specificity for predicting thyroid malignancies
averaging 83% and 92% respectively (9, 10). In our
study, the sensitivity and specificity was 56.30 % and
98.10% respectively. The diagnostic accuracy was 93
%. 2 cases of papillary microcarcinoma was not made
out by FNAC, but detected only by histopathology.
This may be one of the reasons for the reduced
sensitivity; other probable reasons may be inadequate
or non-representative samples as all the procedures
were done without ultrasound guidance. It is
anticipated that improvement in diagnosis will
develop from specific cytopathological training in
thyroid FNAC, consideration of the cytopathologist
performing the aspiration biopsy, and the
development of immuno histochemical and molecular
techniques applied to the cytologic smears. Thyroid
nodules that are sclerotic or calcified and those with
large areas of cystic degeneration or necrosis are

DISCUSSION
STN presents a challenge for us to diagnose and
manage the patient. A palpable nodule is usually
more than 1 cm. It is more common in women (6.4%)
than men (1.5%) and prevalence increases with age.
Prevalence by Ultrasound is 30-50% and at autopsy
is upto 50%.Thyroid nodules are more common in
women and increases in incidence with age. Male sex
and increasing age is also a risk factor for
malignancy. Exposure to radiation increases the risk
of both benign and malignant thyroid lesions and
persists for at least 3 decades beyond time of
exposure. Family history of medullary thyroid cancer
or multiple endocrine neoplasia (MEN - 2 or 2 b
syndrome) increases the risk for Medullary
carcinoma of the thyroid.
The pathological
differential diagnosis for a solitary thyroid nodule are
Primary thyroid cancer, dominant nodule of a
nodular colloid goiter, Functioning nodules,
Nonfunctioning adenoma, Cyst, Thyroid lymphoma,
Cancer metastasizing to the thyroid and Hashimoto’s
Thyroiditis. Evaluation consists of whether the
nodule is autonomously functioning and possibly
causing hyperthyroidism or has high risk of
malignancy. Nodules with high risk of malignancy
require surgery whereas benign can be followed up.
FNAC is the most accurate test for the evaluation of
solitary thyroid nodules. Still, The major pitfalls are
inability to distinguish follicular adenomas from
follicular carcinomas, as carcinomas require to reveal
vascular or capsular invasion of the adenoma and
Specimen inadequacy especially in cystic lesions
were cystic malignancies can be a problem.
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extremely difficult to aspirate. The advent of
ultrasound guided FNAC improved specimen
acquisition, especially in patients with small thyroid
nodules or nodule that are difficult or impossible to
detect on physical examination (11-13).



CONCLUSION









In our study, the sensitivity of FNAC was low as
compared with other studies.
The PPV of FNAC was high, meaning false
positives are uncommon in those who screen
positive.
The NPV of FNAC was high, meaning false
negatives are rare in those who screen negative,
suggesting a potentially useful test in the initial
evaluation of thyroid nodules.
LH ratio for positive test was high, meaning that
the test is more indicative of malignancy. It is
good in ruling-in malignancy
LH ratio for negative test was not very low,
meaning that it is more likely the negative test
result to occur in a patient than in a subject
without disease. It is not good in ruling-out
malignancy.
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The diagnostic effectiveness or diagnostic
accuracy was very high. It means that the overall
value of FNAC in detecting malignancy as a
combined screening and case-finding test is
good.
The assessment of the patient with a thyroid
nodule includes the triple modalities of clinical
examination,
cytology
and
imaging
investigations. The result of thyroid aspiration
cytology is therefore only one factor governing
the management decision. Indeterminate FNAC
results and cytodiagnostic errors are unavoidable
due to overlapping cytological features
particularly among hyperplastic adenomatoid
nodules, follicular neoplasms and follicular
variants of papillary carcinomas.
Correlation of cytology and histology is an
important quality assurance measure and it
allows laboratories to calculate their false
positive and false negative rates.
We conclude that FNAC is an invaluable and
minimally invasive procedure for pre-operative
assessment of patients with a thyroid nodule.
FNAC has high accuracy in the diagnostic
evaluation of thyroid nodule.
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