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ABSTRACT
Introduction: Thyroid gland is unique among the endocrine
glands in that it can be affected by a wide spectrum of diseases
ranging from functional and immunologically mediated enlargements to neoplastic lesions. Thyroid neoplasms represent the
most common malignancies of the endocrine system.
Aims and objectives: To study the frequency of various
thyroid lesions in thyroidectomy specimens and categorize
neoplasms based on current World Health Organization (WHO)
classification.
Materials and methods: All thyroidectomy specimens
received in the Department of Pathology, RajaRajeswari
Medical College, Bengaluru, India, for histopathological examination over a period of 5 years, from July 2010 to June 2015,
were included in the study.
Results: A total of 211 thyroidectomies were examined in the
study. The highest incidence of thyroid lesions was seen in the
fourth decade (n = 68, 36%) and showed a female predominance
(90%). Non-neoplastic lesions accounted for 148 cases (70.1%)
and neoplasms accounted for 63 cases (29.9%). The common
non-neoplastic lesions were multinodular goiter (37.2%) followed
by Hashimoto thyroiditis (35.8%), colloid goiter (16.9%), and
adenomatous hyperplasia (5.3%). Benign neoplasms (22.2%)
were lower with all cases being follicular adenoma, and malignancies were higher (77.8%) with papillary carcinoma (58.7%)
as the most common malignancy in our study. Colloid goiter and
multinodular goiter were the common features in peritumoral
thyroid tissue, followed by Hashimoto thyroiditis.
Conclusion: Thyroid disorders are commonly encountered
endocrine diseases. Histopathological examination is the
mainstay for definitive diagnosis and management of thyroid
neoplasms. Appropriate categorization of neoplasms according to international guidelines is to be followed for diagnostic
accuracy.
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INTRODUCTION
Thyroid diseases are among the commonly encountered
disorders in any hospital. They include a vast array of
developmental, inflammatory, hyperplastic, and neoplastic lesions. Goiter is a major health concern in many parts
of the world.1 Thyroid enlargements may be diffuse or
nodular, at times causing obvious physiological changes.
Nodular lesions comprise those disorders that produce a
clinical nodule and consist of non-neoplastic hyperplasias as well as benign and malignant tumors.2 From a
clinical standpoint, the possibility of neoplastic disease
is of major concern in patients who present with thyroid
nodules. For most of the thyroid tumors, a diagnosis can
be reached by morphologic assessment alone; so, the
classification of various histomorphological features is
important to categorize the lesions into benign and malignant tumors. Benign thyroid tumors are common, and
although cancers are relatively rare, they represent the
most common of the endocrine malignancies, accounting
for approximately 1% of all malignancies in the endocrine
system. Histological classification of thyroid tumors is
essential for further therapy and prognosis.3

MATERIALS AND METHODS
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All thyroidectomy specimens received in the Department
of Pathology, RajaRajeswari Medical College and
Hospital, Bengaluru, India, for histopathological examination were included in the study. After gross examination, bits from the representative areas were processed
for morphological study; clinical history, findings, and
diagnosis were documented in prepared pro forma along
with microscopic findings.
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RESULTS
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Of the 211 thyroidectomy specimens received over a
period of 5 years (n = 211, 0.85%), non-neoplastic lesions
accounted for 148 cases (n = 148, 70.1%) and neoplastic
lesions accounted for 63 cases (n = 63, 29.9%; Graph 1).
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Graph 1: Incidence of non-neoplastic and neoplastic lesions of
thyroid (n = 211)

Fig. 1: Multinodular goiter: Cut surface of subtotal thyroidectomy
specimen showing enlarged thyroid with multiple nodules separated
by fibrous septae and cystic change

Fig. 2: Multinodular goiter: Photomicrograph of thyroid showing
varying sized follicles lined by flattened to cuboidal epithelium filled
with colloid. There is scalloping of colloid in few follicles. Areas of
fibrosis, inflammatory infiltrate, and macrophages are also seen
(hematoxylin and eosin, 4×)

Fig. 3: Hashimoto thyroiditis: Total thyroidectomy specimen showing
diffuse symmetrical enlargement of the thyroid gland. Cut surface
has a gray white fleshy appearance

The most common non-neoplastic lesion was multinodular goiter with 55 cases (n = 55, 37.2%) (Figs 1 and 2)
followed by Hashimoto thyroiditis which accounted for
53 cases (n = 53, 35.8%; Figs 3, 4 and Graph 2). Among 63
neoplasms of thyroid, 14 benign neoplasms (n = 14, 22.2%)
and 49 cases (n = 49, 77.8%) of malignant neoplasms were
reported.
All benign neoplasms were follicular adenomas (n = 14,
22.2%), which showed an age predominance in the second
to fourth decades of life (Figs 5 and 6). Of the 49 malignant
neoplasms, the most common was papillary carcinoma,
accounting for 37 cases (n = 37, 58.7%). Other neoplasms
reported were seven cases (n = 7, 11.1%) of follicular neoplasms of undetermined significance, two (n = 2, 3.2%) cases
of follicular carcinoma, one case each of medullary carcinoma (n = 1, 1.6%) and anaplastic carcinoma (n = 1, 1.6%).
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Fig. 4: Hashimoto thyroiditis: Photomicrograph shows destroyed
thyroid follicles lined by Hurthle cells and surrounded by dense
lymphocytic infiltrate (hematoxylin and eosin, 20×)
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Graph 2: Histomorphological types of non-neoplastic lesions
of thyroid

Fig. 5: Follicular adenoma: Cut surface of hemithyroidectomy
specimen, showing a well-circumscribed gray white nodule, distinct
from the surrounding thyroid tissue

Fig. 6: Follicular adenoma: Photomicrograph showing wellencapsulated tumor composed of varying sized follicles lined by
cuboidal epithelium compressing the surrounding thyroid tissue
(hematoxylin and eosin, 10×)

Graph 3: Variants of papillary carcinoma thyroid (n = 37)

Among 37 cases of papillary carcinoma, the most
common was follicular variant (n = 23, 62.1%), followed
by classical papillary carcinoma (n = 11, 29.7%; Graph 3;
Figs 7 and 8).
Papillary microcarcinoma (n = 2, 5.5%) was seen in
two cases. According to the WHO updated classification,
it is defined as tumor smaller than 1 cm. These microcarcinomas are sometimes multifocal in the same lobe and
may also involve the other lobe.
Following extensive histopathological evaluation of
the resected specimens, various morphologic patterns
were noted in the thyroid tissue surrounding the tumors.
Morphology of peritumoral thyroid was significant in
25 cases (Graph 4): 6 cases showed colloid goiter, 5 had
multinodular goiter, and Hashimoto thyroiditis was seen
around 4 tumors. Multicentric papillary carcinoma was
seen in four cases. Hashimoto thyroiditis and multicentric

Fig. 7: Papillary carcinoma thyroid hemithyroidectomy specimen
showing cysts with a mural nodule above and gray brown solid
areas below
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tumor were together seen in two cases. One case each
of multinodular goiter with Hashimoto thyroiditis
and colloid goiter with multicentric tumor were also
noted. Hurthle cell nodule and Hashimoto thyroiditis
with Hurthle cell nodule were noted in one case each.
Inflammatory infiltrate, psammoma bodies, and calcification were other features seen in the peritumoral thyroid
tissue (Figs 8 to 10).

DISCUSSION

Fig. 8: Papillary carcinoma thyroid follicular variant: Photomicrograph
showing neoplastic follicles with nuclear features of papillary
carcinoma. Peritumoral thyroid showed features of Hashimoto
thyroiditis (hematoxylin and eosin, 10×)

The thyroid gland is unique among endocrine organs in
many ways.1 It is the largest of all endocrine glands and
by virtue of its superficial location is the only one, i.e.,
amenable to direct physical examination and biopsy.4
The gland develops from an evagination of the developing pharyngeal epithelium that descends as part of the

Graph 4: Peritumoral morphology in thyroid neoplasms

Fig. 9: Papillary carcinoma thyroid: Photomicrograph shows
multicentric tumor with papillary pattern. Surrounding thyroid tissue
shows features of Hashimoto thyroiditis. Psammoma bodies are noted
in the tumor and surrounding thyroid tissue (hematoxylin and eosin, 4×)
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Fig. 10: Papillary carcinoma thyroid: Photomicrograph shows
a focus of papillary carcinoma in the lower right hand corner
with features of multinodular goiter in the surrounding thyroid
(hematoxylin and eosin, 10×)
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thyroglossal duct from foramen cecum at the base of
tongue to its normal position in the anterior neck.1
The functional units of the thyroid gland are the follicles, which are lined of a single layer of cuboidal epithelial cells bound by a basement membrane. It is divided
by thin fibrous septae into lobules composed of 20 to 40
evenly dispersed follicles filled with thyroglobulin, the
storage form of thyroxine (T4) and triiodothyronine (T3).5
Thyroid diseases are associated with hyperthyroidism, hypothyroidism, and mass lesions. From a clinical
standpoint, the possibility of neoplastic disease is of major
concern in patients who present with thyroid nodules.1
Benign thyroid tumors are common, and although
cancers are relatively rare, they represent the most
common malignancies of the endocrine system. Thyroid
tumors account for approximately 1% of all malignancies
in the endocrine system. The WHO published its second
edition on histological classification of thyroid tumors
in 2004. Classification of thyroid tumors is essential for
further therapy and prognosis.3
Papillary carcinomas are the most common, accounting for nearly 85% of primary thyroid malignancies.
Benign lesions like multinodular goiter and Hashimoto
thyroiditis are commonly associated with papillary carcinoma thyroid. Papillary carcinoma and thyroiditis are
both common conditions, the possibility of coincidental
coexistence is more likely than an etiologic relationship.2
Recently, two independent studies have shown high
prevalence of RET/papillary thyroid carcinoma (PTC) in
benign thyroid tissue affected by Hashimoto thyroiditis.
It has been suggested that immunohistochemical detection of RET/PTC can be helpful in early diagnosis of
PTCs.6 Activating RAS mutations occur in a few hyperplastic nodules. Observations such as monoclonal origin
of some hyperplastic nodules, occurrence of cytogenetic
abnormalities, aneuploidy, and oncogenic mutations
indicate that hyperplastic nodules over a long time may
become neoplastic.7
Pradeepkumar et al8 studied a large number of cases
(n = 342) and reported the highest incidence of thyroid
lesions in the age group between 26 and 30 years (68%). In
the present study, the highest incidence of thyroid lesions
was seen in the fourth decade (n = 68, 36%). Maximum
number of cases was seen in the age group between
20 and 49 years, similar to the findings in the study by
Ramesh and Ramu.9
Most thyroid lesions show a female predominance
and this fact was corroborated in our study as well as in
the studies by Ramesh and Ramu,9 Ijomone et al,10 and
Ahmed et al.11
In our study, non-neoplastic lesions accounted for 148
cases (n = 148, 70.1%) and neoplastic lesions accounted for
63 cases (n = 63, 29.9%). Similar incidence was reported

by Albasri et al12 with 72.3% non-neoplastic lesions and
27.7% neoplastic lesions in their study. Higher incidence
of neoplasms was reported by Salama et al13 in a study
based in Saudi Arabia and by Pradeepkumar et al8 in
their study from coastal Karnataka.
The relative incidence of benign and malignant neoplasms in our study was comparable with that reported
by Salama et al.13 The incidence of benign neoplasms
was lower and malignancies were higher in our study
compared with that reported by Patil et al.14
Incidence of follicular adenoma and papillary carcinoma was comparable in the studies done by Salama
et al,13 Bharathidhasan et al,15 and the present study.
Incidence of follicular carcinoma in our study was similar
to that reported by Salama et al.13 Bharathidhasan et al15
reported a higher incidence of follicular carcinoma.
One case each of anaplastic carcinoma, medullary
carcinoma, and carcinoma metastatic to thyroid was
reported in our study.
Seven neoplasms were reported as follicular tumor
of uncertain malignant potential in our study. These
tumors were extensively sampled and sections studied
to look for definite capsular invasion. Blunt end breaks
were noted in the capsule, which could not be categorically called capsular invasion. These were classified as
follicular tumor of uncertain malignant potential, in
keeping with the WHO guidelines. No such cases were
reported in other studies.
In a study done by Konturek et al16 with a total sample
size of 7545, 106 cases of papillary carcinoma showed
Hashimoto thyroiditis in the surrounding thyroid tissue.
Campos et al17 studied 315 thyroidectomies: 11 of
the 41 cases of papillary carcinoma showed concurrent Hashimoto thyroiditis (26.8%). Praveen Kumar
and D’Souza 18 reported 15 thyroid malignancies
with multinodular goiter in the surrounding thyroid.
Hanumanthappa et al19 in their study of 100 cases of
multinodular goiter found 10 concurrent malignancies in
the adjacent thyroid. Imad et al20 reported 9 malignancies
in 80 cases of multinodular goiter.
Among the 63 neoplasms in our study, 25 cases (n = 25)
showed significant peritumoral morphology. Of these,
colloid goiter was noted in surrounding thyroid in six
cases (24%), multinodular goiter in five cases (20%), and
Hashimoto thyroiditis in four cases (16%). Multicentric
tumor foci were seen in four cases (16%). Hashimoto
thyroiditis and multicentricity were together noted in
two cases (8%).

CONCLUSION
Thyroid disorders are commonly encountered endocrine
diseases. Although noninvasive techniques like aspiration cytology provide a diagnosis in most, the ultimate
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answer often rests with histopathological examination of
thyroidectomies, which forms the mainstay for a definitive diagnosis. Non-neoplastic thyroid lesions form the
most common category following morphologic examination. Thorough gross and microscopic evaluation of thyroidectomies is mandatory even for non-neoplastic lesions
as they sometimes harbor neoplasms. Management of
thyroid neoplasms depends on their histopathological
type. Morphologic features, such as size, capsule, and/
or vascular invasion, are important for prognostication.
Appropriate categorization of neoplasms according to
international guidelines, like WHO, is to be followed not
only for diagnostic accuracy but also to follow a uniform
reporting pattern and to rightly convey the microscopic
findings to the treating clinician.
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