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Introduction

Thyroid lesions are common among the general 
population. Diseases of the thyroid include conditions 
associated with excessive release of thyroid hormones 
(hyperthyroidism), those associated with thyroid hormone 
deficiency (hypothyroidism), and neoplasms of the thyroid 
[1].

The pathologic lesions of the thyroid gland are 
manifested by varied morphologies. Despite many 
lesions, it is convenient to consider them as divided into 
two major types: those that show a diffuse pattern and 
those that produce nodules. Diffuse thyroid lesions are 
associated with conditions affecting the entire gland, such 
as hyperplasia and thyroiditis. The term thyroid nodule 
is referred to a clinically or radiologically discernable 
lesion within the thyroid gland [2]. Thyroid nodules are 
detected clinically in 4-7% in the general population and 
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found incidentally on ultrasonography in 19 – 67 %. 
The majority of thyroid nodules are asymptomatic, but 
5% of all palpable thyroid nodules are malignant [3]. 
Although thyroid function tests, scintigraphy, and 
ultrasound were routinely used to diagnose thyroid 
nodules, they could not discriminate between benign and 
malignant lesions [4].

The frozen section has served well in the past 
in intraoperative diagnosis of thyroid cancer and 
determination of the extent of thyroidectomy. However, 
the emergence of increasingly accurate and cheap 
methods of pre-and intraoperative fine needle aspiration 
biopsy (FNAB) has raised questions about the routine use 
of frozen sections as an intraoperative diagnostic tool [5-7]. 
Moreover, the refinement in imaging, combined with the 
preoperative availability of fine-needle aspiration cytology 
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(FNAC), has enhanced the ability of surgeons to plan 
procedures more appropriately. Knowledge in the field 
of thyroid pathology has been snowballing in recent 
years. Immunohistochemically, many markers have 
been documented in normal thyroid follicular cells, most 
expressed in well-differentiated tumours. These markers 
have been evaluated in normal tissues, benign and 
malignant tumours, hoping to find significantly different 
values among these groups that could be explored 
diagnostically [8].

The current study was undertaken to assess 
the clinicopathologic features of patients with thyroid 
swelling from a tertiary centre of North-East India. 

Materials and Methods

This prospective study was conducted in the 
department of Pathology in a tertiary health care centre of 
northeast India for one year. Total 53 thyroid resected 
specimens clinically presenting with thyroid swelling 
were included in the study. Preoperative FNAC followed 
by post-operative histopathology examination (HPE) 
and immunohistochemistry (IHC) for malignant tumours 
with TTF-1, Thyroglobulin and CK-7 were done per IHC 
protocol in the malignant thyroid cases.

Histopathological examination
Thyroid specimens received were fixed in 10% 

formalin, and detailed gross examination was done and 
recorded accordingly. The samples were then sectioned 
from representative areas, and tissue sections were 
prepared by appropriate processing and stained routinely 
by Hematoxylin and Eosin.

Immunohistochemistry
After section cutting, the selected paraffin embedded 

tissue blocks of malignant thyroid tumours were taken 
up on poly-lysine coated slides for the IHC procedure. 

The following primary antibodies were used: antibody 
to cytokeratin 7 (OV-TL 12/30, mouse monoclonal, 
prediluted, CELL MARQUE), antibody to thyroglobulin 
(MRQ-41, mouse monoclonal, prediluted, CELL 
MARQUE), and antibody to thyroid transcription 
factor-1 (8G7G3/1, mouse monoclonal, prediluted, CELL 
MARQUE).

The positive controls used were sections of 
adenocarcinoma of the lung for CK7 and TTF-1 
and sections of normal thyroid for thyroglobulin. 
The negative controls used were sections of the 
study tissues with no primary antibody incubation. 
All immunohistochemical markers were assessed under 
light microscopy. The scoring of immunostained slides 
was conducted according to the percentage of tumour 
cells exhibiting cytoplasmic staining for Thyroglobulin 
and CK7 and nuclear staining for TTF-1 [9]. The results 
were scored as 

0 staining in less than 5% of tumour cells
1+ staining in 5% - 30% of tumor cells
2+ staining in more than 30% of tumour cells

Statistical analysis
Baseline variables were depicted as number 

(percentage), mean ± SD and median. Statistical analysis 
was conducted with Microsoft Office Excel V. 2007.

Results

The baseline patient characteristics are depicted in 
Table 1. Among the study cohort, the majority were 
female patients (45 patients, 84.90%). The median 
age of presentation was 38 years (range 25-69 years). 
Clinically 29 patients (54.72%) had solid consistency of 
the swelling, 11 patients (20.75%) had cystic swelling and 
the remaining 13 patients (24.53%) had mixed consistency. 
When it was confirmed by ultrasonography, 43 patients 
(81.13%) had solid consistency, four patients (7.55%) had 
cystic swelling, and the remaining six patients (11.32%) 
had mixed consistency. The majority of the patients 
(48 patients, 90.56%) were euthyroid at presentation. 
Only three patients (5.66%) were hypothyroid, and two 
(3.77%) were hyperthyroid.

Table 2 shows the FNAC interpretation of the thyroid 

Characteristics Number Percentage
Age
     <40 32 60.37
     40-60 17 32.07
     >60 4 7.54
Median 38 Years Range 25-69
Sex
     Male 8 15.10
     Female 45 84.90
Clinical
     Cystic 11 20.75
     Solid 29 54.72
     Mixed 13 24.53
USG
     Cystic 4 7.55
     Solid 43 81.13
     Mixed 6 11.32
Baseline TSH
     Hypothyroid 3 5.66
     Euthyroid 48 90.56
     Hyperthyroid 2 3.77
History
     Swelling Only 28 52.83
     Sweeling with Pain 11 20.75
     Swelling with Fever 1 1.88
     Swelling with Dysphagia 13 24.52
Location
     Right lobe 25 47.16
     Left Lobe 26 49.05
     Bilateral 2 3.77

Table 1. Baseline Patient Characteristics (n=53)
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carcinoma showed immunoreactivity of tumour cells to 
TTF 1, CK 7 and Thyroglobulin. Positive control for TTF 
1 showed strong nuclear staining. Positive control for CK 
7 and Thyroglobulin showed strong cytoplasmic staining.

Table 5 shows the staining pattern of TTF 1, CK 
7 and Thyroglobulin in Papillary thyroid carcinomas. 
Papillary carcinomas showed strong diffuse nuclear 
positivity to TTF 1 in 83.3% (5/6) cases, weak focal 
nuclear positivity to TTF 1 in 16.7% (1/6), strong diffuse 
cytoplasmic positivity to CK 7 in 100 % (6/6) cases, 
strong diffuse cytoplasmic positivity to Thyroglobulin 
in 83.3% (5/6) cases, weak focal cytoplasmic positivity 
to Thyroglobulin in 16.7% (1/6). Follicular carcinoma 
showed strong diffuse nuclear positivity to TTF 1, weak 
focal cytoplasmic positivity to CK 7 and weak focal 
cytoplasmic positivity to Thyroglobulin.

Discussion

The present  s tudy a t tempts  to  repor t  the 
clinicopathologic features of patients with thyroid swelling 
from a tertiary centre of North-East India. A total of 53 
patients were included in the study, and the majority were 
female patients (84.90%). There is significant female 
preponderance in similar studies by Russel Kahmke et 
al., and Bahadir Cetin et al. showed 77.4% and 77.3% 

swellings during the evaluation. In 43% of cases, it 
was reported as benign and only in 3 cases (5.66%) 
the malignancy was reported. Ten patients (18.86%) had 
unsatisfactory aspiration, and nine patients (16.98%) had 
the indeterminate neoplasia interpretation. 

Table 3 depicts the histopathological diagnosis of the 53 
patients operated on for thyroid swellings. The majority of 
the cases (46 patients, 86.8%) were benign, the commonest 
being the colloid goitre (62.3%), followed by follicular 
adenoma (11.3%). Malignancy was found in seven 
cases (13.2%). Papillary carcinoma was the commonest 
malignancy accounting for 6 cases (11.3%). One case of 
Follicular carcinoma was diagnosed.

IHC with TTF-1, Thyroglobulin and CK-7 was done 
as per IHC protocol in the malignant thyroid cases. 
Table 4 depicts the IHC findings of the malignant cases. 
All the six papillary carcinomas and one follicular 

FNAC Interpretation Number Percentage
Benign 23 43.39
Malignant 3 5.66
Suspicious of Neoplasia 8 15.09
Unsatisfactory aspiration 10 18.86
Indeterminate of neoplasia 9 16.98

Table 2. FNAC Interpretation of Thyroid Nodules

Histopathological Diagnosis Number of patients Percentage (%)
Benign Colloid goiter 33 62.30

Nodular hyperplasia 2 3.80
Hashimoto’s thyroiditis 4 7.50
Follicular adenoma 6 11.30
Hurthle cell adenoma 1 1.90
Total 46 86.80

Malignant Papillary carcinoma 6 11.30
Follicular carcinoma 1 1.90

Total   7 13.20
Grand Total 53 100

Table 3. Histopathological Diagnosis of Thyroid Swellings

Sl no. Age Sex Histological type TTF 1 CK 7 TG
1 16 M Papillary thyroid carcinoma 2+ 2+ 2+
2 33 F Papillary thyroid carcinoma 2+ 2+ 2+
3 38 F Papillary thyroid carcinoma 2+ 2+ 2+
4 48 M Papillary thyroid carcinoma 2+ 2+ 2+
5 49 M Papillary thyroid carcinoma 1+ 2+ 2+
6 67 M Papillary thyroid carcinoma 2+ 2+ 1+
7 56 F Follicular carcinoma 2+ 1+ 1+

Table 4. IHC Expression of TTF 1, CK 7 and Thyroglobulin in Malignant Thyroid Cases

TTF 1 CK 7 Thyroglobulin
IHC Score 0 1+ 2+ 0 1+ 2+ 0 1+ 2+
No. 0 1 5 0 0 6 0 1 5
Percentage (%) 0 16.70 83.30 0 0 100 0 16.70 83.3

Table 5. Staining Pattern of TTF 1, CK 7 and Thyroglobulin in Papillary Thyroid Carcinomas
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females, respectively [10,11]. The majority of the patients 
(60.37%) in the current study were below 40. The age 
distribution is similar to many other published pieces of 
literatures. In a clinicopathological study of incidentally 
revealed thyroid swellings in Bihar, India, the highest 
incidence of thyroid swelling (75.84%) was found in the 
age group of 20-40 years; a female preponderance was 
noted in the ratio 4:1 [12].

Ninety per cent of the cases in the present had 
euthyroid status. Hypothyroidism and hyperthyroidism 
were observed in 5.66 % and 3.7% of the cases, 
respectively. Similar results are reported by other 
published literature [13,14].

In the current study, the distribution of thyroid nodules 
is approximately similar in both lobes. The site of thyroid 
nodule in gland varied in reports of different study groups; 
most have found the right lobe to be affected more [15-17].

The swelling was the only symptom in most patients in 
our study (28 patients, 52.83%). Eleven patients (20.75%) 
gave a history of swelling with pain, and 13 patients (24.52 
had a history of swelling with varied grades of dysphagia. 
In his series of 600 cases, Bhansali SK also reported 
that pain and dysphagia were reported by 13% and 12% 
patients respectively; but the majority of the cases were 
without any symptom [18]. In the study by Pal R et al., 
93.2% of cases presented with neck swelling only [12].

On HPE, 46 patients (86.8%) had benign, and seven 
patients (13.2%) had malignant pathology. Colloid 
goitre was the most common benign pathology reported 
(33 patients, 62.3%). A study of 203 patients with nodular 
thyroid disease reported 76.4% patients with benign and 
23.6% with malignant pathology [11].

The colloid goitre is the commonest among the 
benign thyroid nodules [19] In the current study also, the 
colloid goitre was commonest, followed by the follicular 
adenoma. This is similar to the study by Tamimi DM, 
who found colloid goitre (51%) to be the most common 
benign lesion followed by follicular adenoma (13%) [20].

In our study, six cases (11.3%) were papillary 
carcinoma out of seven malignant cases, and only one 
was follicular carcinoma (1.9%). This result correlates 
with the fact the papillary carcinoma is the most common 
variety of thyroid malignancies [21].

Immunohistochemistry with TTF-1, Thyroglobulin 
and CK-7 was done per IHC protocol in the seven 
malignant thyroid cases. All the six papillary carcinomas 
and one follicular carcinoma showed immunoreactivity 
of tumour cells to TTF 1, CK 7 and Thyroglobulin. 
Papillary carcinomas showed strong diffuse nuclear 
positivity to TTF 1 in 83.3% (5/6) cases, weak focal 
nuclear positivity to TTF 1 in 16.7% (1/6), strong diffuse 
cytoplasmic positivity to CK 7 in 100 % (6/6) cases, 
strong diffuse cytoplasmic positivity to Thyroglobulin 
in 83.3% (5/6) cases, weak focal cytoplasmic positivity 
to Thyroglobulin in 16.7% (1/6). Follicular carcinoma 
showed strong diffuse nuclear positivity to TTF 1, weak 
focal cytoplasmic positivity to CK 7 and weak focal 
cytoplasmic positivity to Thyroglobulin.

Fenton CL et al., in his study, showed that TTF-1 
protein expression is detected in the nucleus of the 

majority of benign thyroid diseases and well-differentiated 
thyroid carcinomas [22]. Ordonez NG, in his study, 
showed that TTF-1 is positive in 96% of papillary, l00% 
of follicular, 20% of oxyphilic, and 90% of medullary 
carcinomas anaplastic carcinomas are essentially 
immunonegative for TTF-1 [23].

There is sufficient evidence of literature that showed 
that papillary carcinomas express strong and diffuse 
immunoreactivity for CK 7 in 80-100% of cases. The 
expression of CK7 is less frequent in cases of poorly 
differentiated carcinomas (60%). Medullary carcinomas 
have been reported to express strong positive staining for 
CK7 and CK18 in 77% of cases [24,25].

In conclusion, the current study had reported various 
clinicopathologic features of thyroid swellings with 
histopathological diagnosis. The majority of thyroid 
swellings were benign, and colloid goitre was the 
commonest. Our study has confirmed that the expression 
of TTF-1, CK7and Thyroglobulin is a valuable panel of 
immunohistochemical markers for diagnosis of papillary 
carcinoma and follicular carcinoma. However, there 
are many limitations in the current study. Firstly, the 
sample size is very small, and secondly, the number 
of malignant cases was less. We did not get cases of 
poorly differentiated carcinoma, anaplastic carcinoma 
and medullary carcinoma. The clinical utility of TTF-1, 
CK7and Thyroglobulin in thyroid cancer patients, has to 
be further defined by prospective studies with a larger 
sample size.
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