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Evaluation of Solitary Thyroid Nodule with Correlation of Preoperative Fine
Needle Aspiration Cytology with Postoperative Histopathology
*Hossain MM,1 Islam MS,2 Siddique AB,3 Nurullah MA,4 Sarker S5
Fine needle aspiration cytology has proved to be an excellent tool in the initial diagnosis of thyroid
nodules. Numerous studies have shown its high sensitivity and specificity in diagnosing malignant
tumors of the thyroid, especially papillary thyroid carcinoma. It is a cost effective procedure that
provides specific diagnosis rapidly with minimal complications. Its effectiveness is also dependent
on the expertise of the operator performing the procedure and the adequacy of the specimen for
interpretations of the citomorphologic features. Purpose of the present study was to correlate the
fine needle aspiration cytology findings with histopathology of excised specimens. Aim is
determine the accuracy of FNAC in detecting malignancy in management of solitary thyroid
nodule. This is a prospective study which was conducted in different surgical units of Department
of Surgery, Department of E.N.T., Dinajpur Medical College Hospital in association with
Pathology Department, Dinajpur Medical College from 1 July, 2010 to 31 December 2011. With
written informed and explain consent, the study was conducted on 30 consecutive patients of
solitary thyroid nodules who underwent for surgery who were clinically and biochemically
euthyroid, patients with multinodular goitre and who were hypothyroid or hyperthyroid were
excluded from the study. Cytological diagnosis was compared with histological diagnosis. A total
of 30 patients, out of these 21 (70%) were female and 09 (30%) a were male. Among the 30
patients, FNAC showed neoplastic and non-neoplastic lesions in 10 and 20. Out of 10 neoplastic
cases suspicious lesions were found in 04 patients respectively. Meanwhile histological diagnosis
revealed neoplastic lesions in 12 patients and non-neoplastic lesions in 18 patients. True positive
cases = 09 patients (30%). False positive cases = 1 Patient (3.33%) True negative = 17 patients,
(56.66%) and False negative = 2 cases (6.66%) respectively, the commonest malignancy detected
was papillary carcinoma in patients 08 (26.66%).
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Introduction
localized thyroid enlargement with
rest of the thyroid apparently normal
is clinically defined as solitary nodule
of thyroid. STN is seen in 4-6% of the adult
individuals. Fortunately the likelihood that a
single thyroid nodule is malignant is
approximately 5%. Nodules decreasing in size

A

have negligible risk of cancer and no
treatment is required. However, enlarging
solid nodules have a definite risk for thyroid
cancer. Frequency of thyroid diseases are
common is Bangladesh and solitary thyroid
nodule presents a significant diagnostic
dilemma for the treating Surgeon.1 Thyroid
nodules occurs in 4% of the general adult
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population and from 0.2% ~ 1.2% in
children.2 Thyroid nodules are more common
in women, and the incidence increases with
age, a history of radiation exposure and a diet
containing goitrogenic material.3 Although
solitary thyroid nodules are common in
females, they are more likely to be malignant
in males.4 Malignant tumors of thyroid gland
represent less than 0.5% of all cancers.3 The
majority of clinically diagnosed thyroid
nodules are nonneoplastic; only 5% ~ 30%
are malignant and require surgical
intervention.3 Solid nodules are the
commonest form of solitary nodules, followed
by cystic and mixed consistency on
ultrasound examination. Discrete thyroid
swellings are common and their importance
lies in the malignant potential, particularly if
they are cold on radio-isotope scan.
Indications for fine needle aspiration cytology
put forward by Martin and Ellis in 1934 still
hold true i.e. fine needle aspiration cytology is
required only in Tumors which lie below
surface where surgical incision through
normal tissue would otherwise be necessary
to obtain a specimen.2 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 In recent literature,
it is being recommended that FNAC should
be the primary investigation in thyroid
nodules to exclude malignancy, especially in
those which have one or more nodules. Many
palpable thyroid nodules thought of to be
solitary actually part of multinodular thyroid
gland. On radioisotope scanning, 85% of
nodules are cold having 10~25% chances of
malignancy. Whereas of 5% nodules shown
hot on scanning, 1% is malignant.2 Existing
clinical investigative methods prove to be
poor preoperative predictors of malignancy.
Traditionally any suspicious nodule of the
thyroid gland is subjected to an ipsilateral
hemithyroidectomy followed by intra
operative frozen section to determine the
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extent of subsequent surgery. This technique,
however, is not infallible. False diagnoses can
lead to unnecessary resections and
complications,
false
negative
and
indeterminate diagnosis can lead to
incomplete resection and necessitate reexploration and resection3. The preoperative
histological evaluation is crucial in selecting
patients for surgery and establishing the
extent of the surgery. In the past these
decisions were made according to thyroid
scanning, but the specificity of this method is
low, leading to a high rate of false-positive
results, many cases of unnecessary surgical
procedures, and a low incidence of
malignancies found on final Histological
evaluation.5 The pre-operative identification
of malignant nodules thus minimizes the
indication for surgery in benign lesions.6
FNAC has proved to be an excellent tool in
the initial management of thyroid nodules.
FNAC of the thyroid has replaced other tests
and has become the first line of investigation
in the work up of thyroid nodule (Solitary or
dominant). Adenoma is the most common
neoplastic lesion accounting for 90~95% of
all neoplastic lesions while remaining 5~10%
are malignant nodules.3
Practice guidelines set forth by the American
Thyroid
Association
and
National
Comprehensive Cancer Network, state that
FNA should be used as an initial Diagnostic
test because of its superior diagnostic
reliability and cost-effectiveness before both
thyroid scintigraphy (with I123 or 99mTC
Pertenatate), transcutaneous ultrasonograpy.1
It is being considered that FNAC is an
accurate predictor of malignancy.7,8 Published
data suggest FNAC has an overall accuracy
rate around 75%, in the detection of thyroid
malignancy1. Introduction of routine preoperative FNAC in the management of
Solitary thyroid nodule has reduced the
number of patients requiring surgery from 67
to 43% and increased the proportion of
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surgically proven cancers from 14% to 29%.9
Keeping in view the simplicity, safety, and
diagnostic accuracy, FNAC is gradually
replacing open biopsy and frozen section.4,5,6
Methods
This is prospective analysis of 30 (thirty)
consecutive patients of clinically diagnosed
solitary thyroid nodule who presented to the
Department of surgery, (Different units) &
Department of E. N. T. Dinajpur Medical
College
Hospital,
Dinajpur,
between
01.07.2010 to 31.12.2011. All patients were
evaluated by complete history, thorough
clinical examination followed by routine
investigations including FBC, Renal function
tests, Chest-X-ray, Lateral Neck X-ray.
Thyroid function tests (Serum TSH, FT3 and
FT4); FNAC and their record was available.
Fine needle aspiration cytology was
performed an each thyroid swelling. No local
anesthesia was used during the procedure.
Aspiration technique: When a 23 gauze
needle was connected to a 10 ml syringe
mounted on a syringe holder. The nodule was
grasped by fingers. Multiple needle (4-8)
passes were made within the thyroid-lesion
3-4 times at varying angles and depths with
constant negative pressure (never emerging
outside the skin). Once the needle was in
place, constant suction was applied and
maintained while needle was withdrawn to
the level of nodule capsule. Before final
withdrawal, the negative pressure was
released prior to the needle emerging from
the skin. The aspirated material from the
syringe was then expelled on the slide and it
was spread on the slide with the help of other
slide. The nodules less than <1 cm in diameter
were aspirated under ultrasound guidance.
Two slides were fixed with 95% ethanol or
sprayed with cytofix cytology fixation spray
and two other slides were dried in the air.
Slides were then sent to histopathology
department of D. J. M. C for cytological
examination
using H & E staining or
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Papanicolaou (PAP) and Grunwald Giemsa
stains. The cytological sample was assessed
by a skilled consultant pathologist. FNAC
results were classified into 4/5 groups:
Inadequate (no diagnosis was made because
of inadequate cellular material). Nonneoplastic (including multinodular goiter,
colloid goiter, thyroiditis). Neoplastic
(Papillary,
ana-plastic,
lymphoma).
Suspicious
(Suggestive/suspicious
of
neoplasm e. g. follicular/papillary neoplasm).
Indeterminate (no diagnosis made in spite of
enough cellular material). After FNAC all the
patients were subjected to surgery after
preoperative preparation and anesthesia check
up and a definitive diagnosis was reached.
Thyroidectomy specimens was evaluated by h
histopathological examination. The type of
surgery done on all patients was dictated by
fine needle aspiration results. Patients
diagnosed with thyroid cancer underwent total
thyroidetomy (Papillary carcinoma), where as
all other cases of solitary nodule s reported
benign on FNAC, underwent lobectomy with
Isthmusectomy and Hemithyroidetomy. 1
patient with a dominant nodule and a benign
FNAC
result
under
went
subtotal
thyroidectomy.
The
Histopathological
examination was done at pathology
department Dinajpur Medical College who
consented for surgery. The tissue was fixed in
10% formaldehyde, routinely processed in an
automated tissue processor for 17 hours and
then embedded in paraffin wax. Three (3) to
five (5) sections of 4 micron thickness were
cut on rotatory microtome, and routinely
stained with Haematoxylin and Eosin (H & E)
in
ultra
Histodyer.
Correlation
of
Histopathological findings was performed
with cytology (FNAC) results. The results
were then analyzed and sensitivity,
specificity, accuracy, positive predictive value
and negative predictive value were calculated
for neoplastic and carcinomatous lesion
according to the methods employed by Galen
and Gambino.4
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Results
Age: A total of 30 (thirty) patients with
solitary thyroid nodule were identified. 9
(nine) (30%) were male and 21 (70%) were
females. Age of the patients ranged 22 to 58
with the mean age of 38.70 years. The
majority of the patients (n = 15; 50%) belong
to 30 to 39 year age group. Next to this (n =
09; 30%); Patients were in age group of 40-49
years. 03 (n= 3; 10%) young a person belongs
to the age group of 20 –29 years. Rest (n = 03,
10%) patient fell in more than 50 years age
group. Data showed that majority of patients
were suffering from solitary nodule within
30-39 years age group.
Table I: Age distribution of 30 cases
Age in Years
20-29
30-39
40-49
50-59

No. of patients
03
15
09
03

(%)
10
50
30
10

Out of 30 cases 9 were male (30%); 21 were
female (70%) and the Male : Female ratio
was 1: 2:33. Sex incidence showed Female
predominance in all age groups.
Table II: Sex distribution of 30 patients
Sex
Male
Female
Total

No. Of
Patients
09
21
30

Percentage (%)
age
30
70
100

Male :
Female
1:2.33

Table III : Clinical features of patients ( n=
30)
SI.
No
01
02
03
04
05
06
07
08

Symptoms/signs
Neck swelling
Neck Pain
Neck discomfort
Vocal cord palsy
Difficult
breathing
Dysphasia
Hoarsness
Weight loss

No. of
Cases
30
03
02
02
01

Percentage
%
100
10
6.66
6.66
3.33

01
01
06

3.33
3.33
20

Dinajpur Med Col J 2017 Jan; 10(1)

Table IV: Sites of involvement of nodule in
thyroid gland
Site of swelling
Right lobe
Left lobe
Isthmus
Total

No of patients
11
16
03
30

Percentage %
36.66
53.33
10
100

Table V: Duration of complaints
Duration of
symptoms/sings
<1 month
1-12 month
1-2 year
>2 year

No of
patients
02
14
04
10

%
6.66
46.66
13.33
33.33

Fine needle aspiration cytology was done in
all the 30 cases. 2 samples out of 30 were
initially reported inconclusive because of
hemorrhagic smears and was repeated,
yielded successful smears. 20 cases of these
were Benign, 6 cases were Malignant and 4
cases were suspicious papillary formation.
Out of the 20 cases, which were reported as
Benign on FNAC, 18 cases were as Benign on
Histopathological diagnosis finally. The
remaining 2 cases (False negative=2)
histopathological were Follicular carcinoma.
We divided the results of FNAC into two
groups: Negative groups consists of Non
neoplastic goitre (16), Colloid / cystic nodule
(3), Granulomatous Thyroiditis (1). Positive
group includes malignant cases (6),
suspicious cases for neoplasm (4). FNAC
results, grouped Malignant/Positive results,
rest of the diagnosis -Negative results were
compared to the results of Final
histopathological study of excised specimen
in order to calculate Values of the Test.
Unsatisfactory aspirates give no information.
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Final Histopathological Diagnosis
Histopathological diagnosis was made in all
30 cases. On histology 18 patients were
Benign, Malignancy was found in 12 cases.
Histopathological, following distribution of
results were seen—Nonneoplastic goiter (14),
Colloid goitre (2), Follicular adenoma (1),
Granulomatous Thyroiditis
(1).Papillary
carcinoma (8), Follicular carcinoma (2),
Poorly differentiated carcinoma (2). Among
16 cases of non-neoplastic goiter on FNAC,
14 cases were found to be non-neoplastic
goiter on histopathology finally and 2 cases
were found to have a malignant lesion-were
follicular carcinoma (2).
Of the 3 samples of Colloid cyst on cytology,
2 cases were proved to be Simple colloid
goitre on histopathology, while 1 case was
found to have a Malignant lesion – Cystic
papillary carcinoma= False negative (1).
Cystic nodule can be a source of false
negative diagnosis.
Out of 4 cases of
Suspicious lesions of neoplasm’s on cytology,
3 cases were found to be
Papillary
carcinoma on histopathology, while 1 case
was proved to have a Benign lesion—Benign
follicular adenoma=False positive diagnosis
(1) on final histopathology. For statistical
evaluation of Malignancy the category
“Suspicious” is included in malignant group,
because of the effect on surgical decision. So
1 out of 4 (25%) Suspicious nodules were
False positive (FP)
Out of 19 patients initially thought as Benign
by cytology, 16 (84.21%) were confirmed
Benign by histopathology, but 3 cases
(15.78%) were found Malignant---False
negative (FN)=(3) cases.

Cytohistological correlation in the present
study showed 26 cases having similar
Histopathological diagnoses as Cytological
diagnoses. Among 20 Benign Lesions
diagnosed by Cytology, Histopathological
correlation was possible in 17 cases. The
Cytological diagnoses remained same in 3
cases. Among 10 neoplastic lesions diagnosed
by Cytology, Histopathological correlation
was possible in 9 cases. The histopathological
diagnosis remained same in 1 case.
Analysis of for FNAC reliability was done by
using 2x2 tables.
Sensitivity 75%;
Specificity 94.44%; Positive predictive value
90%; Negative predictive value 85%;
Accuracy/efficacy were calculated –86.66%.
False positive error rate for neoplasm=1 case
(3.33) out of total 30 cases; False negative
error rate for Malignant = 3 cases (10%). True
positive cases - 9 (30%), True negative cases17 (56.66%).
Table VI: Cytological diagnosis in thyroid
nodule
Patients
Negative
group

Positive
group

Non-neoplastic goiter
Colloid Cyst
Granulomatous thyroiditis
Total
Malignant Papillary
carcinoma
Poorly
differentiated
carcinoma
Suspicious neoplasm
Total

No. of
cases
16
3
1
20
4

%
80.0
15.0
5.0
100.0
66.6

2

33.3

4
10

40.0
100.0

Out of 10 cases initially thought were Positive
group for Malignancy on FNAC, 9 (90%)
cases were found positive for Malignancy on
histopathology, 1 (10%) false positive case =
follicular adenoma on histopathology.
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Table VII: Diagnosis on Histopathology
Patients
Nonneoplastic
group

Neoplastic
group

Non-neoplastic goiter
Colloid goiter
Follicular adenoma
(False positive case)
Granulomatous
Thyroiditis
Papillary carcinoma
Follicular carcinoma
(False negative cases)
Cystic papillary
carcinoma (False
negative)
Poorly differentiated
carcinoma

No. of
cases
14
2
1

Table VIII: Comparison of
FNAC
Final Histopathological diagnosis

vs.

%
77.7
11.1
5.5

1

5.5

7
2

70.0
20.0

1

10.0

2

20.0

FNAC

Number
of cases

Positive
group
Negative
group
Total

10

TP
FP

20
30

Final
Histopathological
diagnosis
Malignant
Benign
09
(True 01
(False
positive++)
positive)
03
(False 17
(True
negative)
negative++)
12
18

09
01

FN
TN

03
17

Table IX: Statistical values for malignant lesions calculated by Galen and Gambino method
S. No.
1
2
3.
4.
5.
6.
7.
8.
9.
10.
11.

Statistical Index
True positive
True negative
False positive
false negative
Sensitivity TP/(TP+FN)
Specificity TN/(TN+FP)
Positive predictive valueTP/(TP+FP)
Negative predictive value TN/(TN+FN)
Efficacy/Accuracy (TP+TN)/TP+FP+TN+FN
False Positive error rate
False Negative error rate

Discussion
The exact cause of increased nodule
formation in female is not known. But recent
study suggests that at the time of puberty and
pregnancy there is increased production of
oestrogen. The oestrogen in true increased the
thyroid binding protein (TBB) which in turn
binds more T3 and T4 decreases serum
thyroxin level. Due to decease in blood level
of thyroxin there is an increase production of
TSH which is responsible for the hyperplasia
and hypertrophy of the glandular epithelium
of thyroid gland,2,24 Clinical diagnosis was
made on the basis of history taking, physical
examination, thyroid function test, ultrasound
scan and radio-isotope evaluation of thyroid
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For neoplasm

for malignancy
9 (30%)

17 (56.66%)
1 (3.33%)
3 (10%)
75.00%
94.44%
90.00%
85.00%
86.66%
3.33%
10.0%

gland. In this series of 30 cases, all of them
were presented with Neck swelling, 10%
presented with Neck pain. A good number of
patients especially younger ladies group
reported as cosmetic concern. All the patients
(100%) were in euthyroid state.
In present study, the age of patients ranged
from 22 to 58 years with a mean of 38.72
years. This age range and mean incidence is
slightly lower as compared with previous
studies.4-6 We found that majority of patients
(15%) were in their third decade of life. This
is in accordance with the study by Dorairajan
and Jayashree 7. Solitary thyroid nodules were
4-9 times more common in females as
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compared to males.7,8 Our study showed that
solitary thyroid nodules were 2.33 times more
common in females than males. The false
negative rate was 10% in cases of neoplastic
lesions. The incidence of false negative result
is as low as 1% to as high as 30%.9, 10 The
false positive rate was (3.33%) for neoplastic
lesions.
The methods used for the calculation of
sensitivity, specificity, accuracy, positive
predictive value, and negative predictive
value were similar to previous studies.11,12
Sensitivity and accuracy of FNAC for
detection of neoplasm were 75% and 86.6%
respectively, whereas they were 76% and
69% respectively, in a study by Cusick et al.12
The sensitivity, specificity, and accuracy of
FNAC for solitary thyroid nodules were 75%,
94.44% and 86.66% respectively in our study.
Whereas sensitivity, specificity, and accuracy
of FNAC were 93.5% 75% 79.6%,
respectively, in a study by Bouvet et al8 and
79%, 98.5% and 87%, in a study by Kessler et
al.13 In our study 12 cases were found to be
malignant on histopathological examination.
(8-papillary carcinoma and 2 follicular
carcinoma & 2 poorly differentiated
carcinoma). It is to be stressed that all cases
of papillary carcinoma diagnosed by FNAC
were papillary carcinoma on histopathological
examination also. This is an accordance with
previous studies.7,13 The incidence of
malignancy in this study was 8.69%. Which is
in accordance with study by Dorairajan and
Jayashree.7 The incidence of malignancy can
be as high as 43.6%.8 The incidence of
papillary carcinoma in the present study was
81.81. In the literature, incidence of papillary
carcinoma varies from 50% to 80%.7, 8, 14
Brooks et al found that preoperative FNAC
had no direct impact on the selection of the
surgical procedure and intraoperative frozen
section added very little to surgical
management. The diagnostic accuracy of
correlation between FNAC diagnosis and
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final
histological diagnosis/intraoperative
frozen
section
diagnoses
without
intraoperative cytology/and final histological
diagnoses and intraoperative frozen section
diagnoses associated with intraoperative
cytology & final histological diagnoses were
88.88%, 88.88% and 95.7% respectively.16
Frozen section should be considered
unnecessary because it does not affect the
intraopeative
decision
making.
The
sensitivity, specificity, positive predictive
value, negative predictive value, and accuracy
were 13.0%, 97.3%; 37.5%, 90% and 88.1%
for FNA cytology and 17.4%; 100%; 100%
90.8%; and 91% for frozen section,
respectively.17 Analysis of data from 7 series
showed a false negative rate of 1% to 11%;
false-positive rate of 1% to 8%; sensitivity of
65% to 98%; and a specificity of 72%; to
100%.8 The results are consistent with our
study. Cytologic and histologic diaganoses
were compared in 4069 patients and the
sensitivity and specificity of FNAC were
found to be 91.8% and 75.5% respectively.19
In the current study of both lobes of the gland
are affected almost equally (Right-36.66%;
left-53.33%). Finding also correlates with
other works.14, 17
Conclusion
The results of our study are comparable with
the current published data and demonstrate
that FNAC is a sensitive, specific and
accurate initial diagnostic test for the
preoperative evaluation of patients with
thyroid swellings in our setting as well. It
plays a useful role in planning the surgical
management of thyroid nodules as it helps
significantly in differentiating between benign
and malignant lesions. However caution is
mandatory in a negative report with strong
clinical suspicion of malignancy. According
to study results, FNAC accuracy was 86.66%.
So only in those suspected cases of or may be
less, thyroid surgery should be done to
diagnose Follicular carcinoma/adenoma.
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However in about 90% cases surgery may be
avoided or delayed, FNAC has key role in
diagnosis of solitary thyroid nodule as it is
safe, minimally invasive and cost effective
diagnostic tool. It is a simple, easy to perform,
readely repeated procedure for the diagnosis
of thyroid cancer.
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