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Introduction: Thyroid swellings are easily picked up on general physical examination. Due to
various cosmetic concerns, there has been a steady increase in thyroid surgeries in recent years.
Many epidemiological risk factors have been attributed to the development of various thyroid lesions
and malignancies. The present study was carried out to evaluate the epidemiology and
histopathological distribution of various thyroid lesions. Material and Methods: This cross-sectional
study was carried out among 130 patients presenting with visible thyroid swelling to our tertiary
care institution. The post-operative specimens of the thyroid were fixed in 10% formalin, processed,
embedded in paraffin blocks, 3-5μm sections cut and stained with Hematoxylin and Eosin. Results:
Out of the 152 cases of thyroid lesions analyzed, 12 (7.9%) were simple goiter, 15(9.9%) were
multinodular goiter, 47 (30.9%) were adenomas, 52 (34.2%) were papillary carcinomas, 1 (0.6%)
was medullary carcinoma. About 96% of the participants had a positive dietary history, 50% of them
had a positive family history. Papillary carcinoma and its variants were the most commonly
diagnosed lesion accounting for about 34.2% of the cases. Conclusion: Thyroid biopsy rates are on
the rise because of increased awareness. Therefore, the detection of thyroid malignancies is also on
the rise. The diagnosis and management of thyroid tumors require a collective outlook on the part of
the clinician and pathologist. Despite advances in imaging technology pathologists’ role is very
important in the diagnosis of thyroid neoplasms and in predicting the prognosis and patient
outcome.
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Introduction
The thyroid gland is unique among the endocrine
glands in manifesting with a wide spectrum of
diseases ranging from functional enlargements and
immunologically mediated enlargements to
neoplastic lesions. These enlargements may be
diffuse or nodular at times causing obvious
physiological changes. In contrast, patients having a
papillary carcinoma thyroid with lymph node
secondaries may present with obvious metastatic
disease with an undetectable primary (occult or
hidden malignancy of thyroid). According to recent
studies, the prevalence of thyroid nodules in India
was 12.2% although the incidence of thyroid
malignancies is far lesser, about 8.7 per 100,000
population [1,2].

Radiation and genetics are two important causal
factors of thyroid cancers. Radiation causes
mutations that can be carcinogenic. Exposure to
ionizing radiation is a well-documented risk factor
for thyroid cancer. The thyroid may be irradiated
more than other tissues because of its position in
the body and its ability to concentrate iodine.
Exposure to radiation has inadvertently increased in
recent years due to medical and dental diagnostic
examinations which have specifically increased
thyroid exposure to X-rays [2]. Computerized
Tomography (CT) scans, although accounting for
only 15% of all radiological diagnostic procedures,
provide more than 50% of the radiation dose
absorbed by patients [3].

The thyroid is extremely radiosensitive in children.
Children exposed to radiation frequently develop
papillary thyroid cancer (PTC). The role of CT scans
in increasing the risk of cancer in children is already
documented: CT scans delivering a cumulative dose
of 50–60 mGy almost triple the risk of leukemia and
brain cancer [4]. Another specific source of thyroid
irradiation is thyroid imaging with 131I that has
been largely used for the diagnosis of thyroid
diseases. Thyroid scans constituted up to 13% of all
nuclear medicine examinations worldwide a few
decades back and thereafter decreased to the
present rate of less than 1% with 131I substituted
by the less-dangerous [5].

Iodine deficiency causes an increase in the secretion
of thyroid-stimulating hormone (TSH), a major
growth factor for thyroid follicular cells. Iodine
intake is known to influence the thyroid cancer
histotype distribution, rather than the overall
incidence, with more follicular and fewer papillary

Carcinomas in iodine-deficient areas [6]. When
iodine prophylaxis was introduced, the average
serum TSH decreases, and the papillary : follicular
ratio increases. The iodine-associated shift from a
follicular to a papillary histotype may be due to the
frequency of the BRAF(V600E)mutation, a typical
molecular alteration in PTC [7,8]. Although a causal
relationship between iodine intake and BRAF
mutation is not proven, the worldwide increase of
iodine intake and the parallel increase in the
prevalence of BRAF-positive PTCs is in agreement
with a possible role of increased iodine intake in the
increased PTC incidence [9].

In addition to radioactive iodine, dietetic factors that
interfere with iodine organification and thyroid
hormone synthesis, such as cruciferous vegetables,
could also affect thyroid cancer risk [10].

With the growing prevalence of thyroid disorders in
India, there is a need to document the epidemiology
and risk factors of thyroid nodules, in the light of
malignancies. A detailed histopathological
correlation with epidemiology, in a hospital setting,
will give deeper insights into the pattern of
presentation and will therefore be helpful in
planning preventive strategies to combat thyroid
disorders at the community level.

Objectives
The present study was carried out to

Methodology
Study setting: The study was carried out in a
tertiary care center in South India.

Inclusion Criteria: All the patients presenting to
Gen. Surgery department with thyroid abnormalities
and undergoing a hemithyroidectomy or total
thyroidectomy procedure.

Ethical approval: Approval was obtained from the
Institutional Ethics Committee prior to the
commencement of the study.

Data analysis: Data was entered and analyzed
using Microsoft Excel spreadsheet 2010. The
epidemiological parameters of thyroid nodules were
expressed as percentages. Histopathological grading
was also expressed in percentages.
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01. Assess the epidemiology and pattern of
presentation of thyroid nodules

02. Evaluate the histopathological variants of
thyroid nodules.
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Results
A total of 152 excision biopsy specimens of thyroid
nodules were analyzed in this study. The
background characteristics of the study participants
are given in Figure 1. The majority of the
participants were aged between 21-30 years
(31.5%) followed by 31-40 years (30.6%). About
92.8% of the participants were females.

Fig-1: Gender distribution of thyroid lesions.

92.8% were Females; 7.2% were Males.

Fig-2: Epidemiological risk factors of thyroid
disorders among the study participants.

96.05% had a positive dietary history; 50% had a
positive family history; 22.36% had a positive
radiation history. The epidemiological risk factors of
thyroid disorders among the study participants are
given in Figure 2. The majority of the participants
(96.05%) had a positive diet history, while 50% of
them had a positive family history. About 22.4% of
the participants had a positive history of radiation
exposure. In this study, the majority of the
specimens were positive for neoplasm (65.8%), and
34.3% of the participants showed non-neoplastic
lesions. Among the non-neoplastic lesions, the
majority of the specimens showed Hashimoto’s
thyroiditis (46.2%) followed by multinodular goiter
(28.9%). Among the neoplastic lesions, the majority

Of the tumors were malignant (53%) (Table 1).

Table-1: Distribution of thyroid lesions based
on neoplasms.

Sl.

No

Thyroid lesions Number of

cases

Percentage

1 Non-

neoplastic

Simple Goitre 12 7.89

Multinodular goiter 15 9.87

Hashimoto's

thyroiditis

24 15.79

Lymphocytic

thyroiditis

1 0.66

2 Neoplastic Benign tumors 47 30.92

Malignant tumors 53 34.87

Total 152 100

The age-wise distribution of these tumors revealed
that the majority of the non-neoplastic lesions
presented in the age group of 21-30 years (30.7%)
whereas benign and malignant thyroid lesions
presented predominantly in the age group of 31-40
years (29.7% and 37.7% respectively) (Figure 3).
Among the malignant tumors of the thyroid, 98.1%
were papillary carcinoma; 1.8% were medullary
carcinoma. (Figure 4).

Fig-3: Age-wise distribution of thyroid lesions.

45.5% were benign; 54.5% were malignant.

Fig-4: Distribution Of Malignant Thyroid
Lesions.
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98.1% were papillary carcinoma; 1.8% were
medullary carcinoma.

Fig-5: Microscopic Variants of Papillary Thyroid
Carcinoma.

Majority of them were classical papillary carcinomas
The microscopic variants of papillary carcinoma
consisted predominantly of classic type (46.1%)
followed by follicular type (32.6%). In 11.5% of the
participants, the papillary carcinoma was found to
be associated with Hashimoto’s thyroiditis (Figure
5). Microscopically, the Classical variant of Papillary
Carcinoma Thyroid showed central fibrovascular
core with optical clear (Orphan Annie eye) nuclei.
(Figure 6 and 7).

10x View, H, and E Stain -Papillary carcinoma
classic variant

Fig-6: Classical Variant of Papillary Thyroid
Carcinoma.

H and E 40X view-Microscopic picture of papillary
carcinoma showing complex branching pattern with
fibrovascular core (Arrow showing Orphan Annie Eye
nuclei.)

Fig-7: Classical Variant of Papillary Thyroid
Carcinoma.

H and E 40Xview: Medullary Carcinoma –Arrow
showing extracellular deposition of homogenous
acellular pink material

Fig-8: Medullary Carcinoma Thyroid.

Among all the malignant tumors of the thyroid,
there were 1.8% of Medullary carcinoma thyroid,
with microscopical features of extracellular
homogenous pink acellular material (Amyloid
deposits) (Figure-8).

Discussion
Thyroid disorders are significantly emerging as a
major endocrine disorder among women, especially
in the young and reproductive age group. Chronic,
uncorrected thyroid disorders pose serious
complications ranging from infertility to
cardiovascular abnormalities. Among the various
thyroid disorders, palpable thyroid swellings require
adequate care and evaluation due to its malignant
potential. Although these nodules are often detected
at earlier staged due to cosmetic discomfort, it is
essential to evaluate them for risk factors in order
to prevent their incidence in the forthcoming
populations.

The present study was carried out among 152
resected thyroid nodule specimens received in the
Department of Pathology for a period of two years.
The majority of the participants were females and
belonged to the age group of 21-40 years. A study
was done by Srinivas KV et al also consisted of a
similar population group with a mean age of 35
years, similar to the present study. Another study

Chandana A. et al: Epidemiological and histopathological study of thyroid

Tropical Journal of Pathology and Microbiology 2020;6(6)384



Done by Gupta M et al was done in a similar age
group with a mean age of 37 years, similar to the
present study. The thyroid nodules in the present
study were predominantly observed among females,
with a male-female sex ratio of 1:12.8. Studies
were done by Srinivas MNS [13] and Gupta M [14]
showed similar findings (1:9 and 1:11 respectively).
In a study by Prabha et al, thyroid diseases showed
definite female predominance, with most of them
occurring in an age group of 31–40 years. [16]

The pattern of presentation of thyroid nodules has
revealed that the majority of the lesions are
neoplastic, and the ratio of non-neoplastic versus
neoplastic tumors in the present study was 0.52:1.
ratio. However, most of the literature shows more
non-neoplastic lesions compared to the neoplastic
types. This increasing presentation of neoplastic
lesions in the present study needs further evaluation
of the community for the presence of endemicity of
thyroid disorders.

Overall, the present study has documented an
increased prevalence of papillary carcinoma followed
by follicular neoplasm and nodular/colloid goiter. In
the study done by SrinivasMNS [13], nodular/colloid
goiter was the most predominant, followed by
Hashimoto’s/ lymphocytic thyroiditis. In the study
done by Gupta M [14], the follicular neoplasm was
the most common diagnosis, second next to
nodular/colloid goiter.

The present study has documented a significant
prevalence of diet history and family history among
the study participants. This gives an insight into the
potential risk of endemicity of thyroid malignancies
in the study area, warranting significant public
health response.

Presence of widespread community prevalence of
thyroid lesions, complimented with a significant diet
history and family history strongly suggestive of
thyroid malignancies, there is an imminent need for
a large based public health response to carry out
the evaluation of the cause of this growing
prevalence of thyroid malignancies. Moreover,
effective preventive strategies for early detection
are also required to create awareness among the
general public regarding the clinical manifestations
and preventive actions.

Thyroid biopsy rates are on the rise because of
increased awareness among our population brought
about by much publicizing by the popular media. So
the detection of thyroid malignancies is also on the
rise. Many thyroid malignancies arise in the back-

Ground of pre-existing thyroid disease. Microscopic
patterns in these lesions differ from case to case
and prognosis differs accordingly. So careful and
accurate histopathological typing of thyroid
malignancies has important clinical implications for
the patient. The diagnosis and management of
thyroid tumors require a collective outlook on the
part of the clinician and pathologist. Thyroid
enlargement is usually silent unless noticed for
cosmetic reasons or if it produces pressure
symptoms. It is difficult to differentiate clinically a
benign lesion from a malignant one clinically unless
the tumor shows signs of infiltration. In such cases,
histopathological examination helps the clinician to
arrive at a correct diagnosis and to proceed with
further management. Despite advances in imaging
technology pathologists’ role is very important in
the diagnosis of thyroid neoplasms and in predicting
the prognosis and patient outcome [15].

Limitations
An immunohistochemistry marker study was not
done for the variants of thyroid malignancies. That
would have given us a detailed list of variants of
papillary carcinoma thyroid and their
epidemiological correlation.

Conclusion
The present study was carried out to evaluate the
epidemiological presentation of thyroid nodules and
their histopathological pattern of presentation. The
current study has shown a significant prevalence of
thyroid neoplasms, especially papillary carcinoma.
Moreover, the lesions are predominantly affecting
the women of younger age group between 20-40
years, which is the prime reproductive age group.

What does the study add to the
existing knowledge
This study confirms that the study area is a belt for
thyroid malignancies. Thyroid malignancies can
occur in patients as young as 19years with positive
family history and radiation history.
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