International Journal of Research in Medical Sciences
Palo S et al. Int J Res Med Sci. 2016 Jun;4(6):2319-2323
www.msjonline.org

pISSN 2320-6071 | eISSN 2320-6012
DOI: http://dx.doi.org/10.18203/2320-6012.ijrms20161807

Research Article

Prevalence of malignancy in multinodular goiter and solitary thyroid
nodule: a histopathological audit
Seetu Palo1*, Debadutta Mishra2
1

Department of Pathology, Maharajah's Institute of Medical Sciences, Vizianagram, Andhra Pradesh, India
Department of Microbiology, Maharajah's Institute of Medical Sciences, Vizianagram, Andhra Pradesh, India

2

Received: 14 April 2016
Accepted: 09 May 2016
*Correspondence:
Dr. Seetu Palo,
E-mail: seetu.pearl@gmail.com
Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT
Background: Thyroid malignancy has varied prevalence worldwide and it is traditionally believed that solitary
thyroid nodules are more likely to be neoplastic than multiple nodules.
Methods: Histopathological analysis was conducted on 165 surgically resected thyroidectomy specimens of
multinodular goiter (MNG) and 123 cases of solitary thyroid nodule (STN) in order to determine and compare the
prevalence and the types of various thyroid malignancies.
Results: 28 of 165 MNG (17%) and 47 of 123 STN (38.2%) were associated with malignancy and the difference was
statistically significant. Papillary thyroid carcinoma was the commonest malignancy observed in both the study
groups.
Conclusions: We conclude that the prevalence of cancer was significantly higher in STN than MNG. But, since the
prevalence of malignancy in MNG was also quite high, every effort should be made to pre-operatively identify any
malignant focus in patients presenting with MNG.
Keywords: Thyroid malignancy, Multinodular goiter, Solitary thyroid nodule, Papillary carcinoma

present with obvious metastatic disease without a
clinically detectable primary lesion.

INTRODUCTION
Thyromegaly can be the clinical manifestation of a wide
spectrum of thyroid pathology, ranging from functional
enlargements to immunologically mediated disorders to
neoplastic lesions.
The major concern in such patients presenting with
thyroid enlargement is to rule out the possibility of
neoplastic disease. Although thyroid tumors account for
only 1% of the overall human cancer burden, they
represent the most common malignancy of the endocrine
system.1
Thyroid neoplasms usually present as a solitary palpable
nodule or multiple discrete nodules. Rarely, a patient may

The incidence of thyroid malignancy varies from 0.9% to
13% worldwide.2 It is traditionally believed that solitary
thyroid nodules are more likely to be neoplastic than
multiple nodules.3-5
However, in recent past, various studies have reported a
rising incidence of malignancy even in multinodular
goiter.4-7 With this background, this study was undertaken
to determine and compare the prevalence and the types of
various thyroid malignancies clinically presenting as
multinodular goiter and solitary thyroid nodule by
histopathological
examination
of
thyroidectomy
specimens.
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METHODS
A prospective analytical study was carried on the
thyroidectomy specimens received in the Pathology
Department of Victoria hospital and Bowring and Lady
Curzon hospitals, attached to Bangalore medical college
and research centre, between November 2012 to October
2014. Details of the patients' demographics, clinical
presentation and diagnosis, results of Fine needle
aspiration cytology (FNAC), ultrasonographic findings,
gross features and biopsy results of the resected thyroid
specimens were obtained from the patients' case files,
operation registers, histopathology records and laboratory
request forms. Cases with insufficient clinical details and
cases of Grave’s disease and Hashimoto thyroiditis were
excluded from the study.

and dysphagia (7.2% cases in MNG group, 12.2% cases
in STN group). None of these patients had a history of
neck irradiation or a family history of a thyroid
malignancy.Data of pre-operative ultrasonography and
FNAC results were available in all cases and are stated in
Table 2. Ultrasonography revealed that most of the
thyroid nodules in MNG patients were of larger size as
compared to that of the STN group at the time of
presentation. Mean size of nodules was 3.98 cm in the
MNG group and 2.56 cm in the STN group. According to
FNAC results, more number of malignant cases belonged
to the STN group.
Table 2: USG and FNAC findings of the cases in
MNG and STN group.
Investigation

The hematoxylin and eosin (H&E) stained slides of the
thyroidectomy specimens were analyzed by an
independent pathologist. Histopathological diagnosis was
considered as gold standard. Tumour typing was based on
the 2004 World Health Organization histological
classification criteria.1
For the purpose of analysis, the included cases were
divided into two study groups: multinodular goiter
(MNG) group, when more than one nodule was detected
on clinical examination and Solitary thyroid nodule
(STN) group, when there was clearly only a single
palpable nodule. The data was collected on a predesigned excel sheet and statistical analysis was done
using SPSS version 16. Percentages and means were
calculated for quantitative variables. The statistical
significance among different groups was determined
using Chi square test. A p-value <0.05 was considered
statistically significant.
RESULTS
Table 1: Age and gender-wise distribution of cases in
MNG and STN group.
Age
(in years)
<20
21-40
41-60
>60
Total

MNG group (n=165)
M F
T
1
3
4
6
90
96
8
47
55
3
7
10
18 147 165

STN group (n=123)
M F
T
0
3
3
3
83
86
6
22
28
1
5
6
10 113 123

USG

FNAC

<2.0
2.1 – 4.0
4.1 – 6.0
>6.0
Colloid nodule
Adenomatous
nodule
Multinodular goitre
Follicular neoplasm
Papillary carcinoma
Medullary
carcinoma
Inconclusive

STN group
(n=123)

128
2
14
1

0
54
39
0

3

0

19
89
13
2
10
20

Key: USG- Ultrasonography; FNAC- Fine needle aspiration
cytology.

Table 3: Histopathological findings in MNG and STN
group.
Histo-pathologic diagnosis

Benign

Key: M-Male; F-Female; T-Total

A total of 288 thyroidectomy specimens, meeting the
inclusive criteria, were analyzed. Of these, 165 (57.3%)
patients presented with multiple nodules (MNG group),
while 123 (42.7%) patients presented with a solitary
palpable nodule (STN group). The overall age and gender
distribution of all these cases is depicted in Table-1. The
commonest clinical presentation was anterior neck
swelling in all the patients (100%), followed by pain
(10% cases in MNG group, 18.7% cases in STN group)

Nodule
size (in
cm)

MNG
group
(n=165)
0
93
64
8
11
6

Malignant

Pure MNG
Colloid Nodule
Adenomatous
nodule
Follicular
adenoma
Total
cPTC
mPTC
FVPTC
FTC
MTC
Total

MNG
group
(n=165)
116
11
8

STN
group
(n=123)
0
10
30

2

36

137(83%)
11
10
6
0
1
28(17%)

76(61.8%)
22
0
20
5
0
47(38.2%)

Key: cPTC- Classical variant of papillary thyroid carcinoma;
mPTC- Papillary thyroid microcarcinoma; FVPTC- Follicular
variant of papillary carcinoma; FTC- Follicular Carcinoma of
thyroid; MTC- Medullary carcinoma of thyroid.
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Post-operative histopathological analysis revealed 28
(17%) cases in the MNG group and 47 (38.2%) cases in
the STN group had malignant focus. Papillary thyroid
carcinoma (PTC) was the commonest malignancy
observed in both the study groups (Table 3). Five cases of
follicular carcinoma and one case of medullary carcinoma
were found in exclusively in STN group and MNG group
respectively. No other histological type of thyroid cancer
was encountered in this study. In the benign spectrum,
follicular adenoma was the commonest lesion.

solid lesion and intraocular vascularization.10 FNAC is
increasingly become an indispensible investigation tool in
thyroid pathology with varying sensitivity and
specificity.11The final diagnosis, however, rests upon
post-operative histopathological examination of the
surgically removed thyroid gland.

Table 4: Prevalence of malignancy in STN in the
present study and as reported by various authors.
Various studies
Present study
Tai et al14
Anwar et al15
Nanjappa et al13
Satihal et al16
Abu-Eshy et al17
Asmatullah et al18
Ramchandraiah et al19
Sudarshan Babu et al20
Golder et al21

Prevalence of malignancy
(in percentage)
38.2
36.6
24.3
23.5
20.0
15.2
13.1
13.0
8.0
8.0

Table 5: Prevalance of malignancy in MNG in the
present study and as reported by various authors.
Various studies
Nanjappa et al13
Present study
Ullah et al22
Anwar et al15
Hussain et al23
Baloch et al24
Vittal et al25
Prades et al26
Nadeem et al27
Hanumanthappa et al28
Benzarti et al29
Bhuiyan et al30
Abu-eshy et al17
Koh et al31
Awati sm32

Prevalence of malignancy
(in percentage)
18.2
17.0
15.0
14.4
14.35
14.0
12.5
12.2
10.2
10.0
9.5
8.9
8.0
7.5
5.0

DISCUSSION
The incidence of thyroid malignancy has been on a rise
during the past 60 years.3,8 It has been proposed that the
availability of more sensitive diagnostic tools might be
responsible for the increasing incidence.3,9 Highresolution ultrasound and FNAC are useful investigation
modalities. Ultrasonograghic features suggestive of
malignancy in thyroid nodules are micro calcifications,
hypo echogenicity, irregular margins or absent halo sign,

Figure 1: Histopathological picture of an occult
papillary micro-carcinoma in a multinodular goiter
(H & E, 40x).
In our study, FNAC findings correlated well with
postoperative histopathological findings of most of the
excised specimen. FNAC proved to be more sensitive in
picking up malignancy in the STN group. All cases of
papillary thyroid micro-carcinoma (mPTC) in MNG were
missed by FNAC (Figure 1). Hence, a negative FNAC
report does not necessarily exclude the possibility of an
occult carcinoma, especially in MNG, because the degree
of error in sampling the appropriate area is greater.4
Sensitivity can be increased by multiple aspirations from
different sites and USG-guided FNAC.
In our study, a striking female predominance was noted
in both the study groups. Majority of the patients were in
the 3rd and 4th (58% in MNG group and 78% in STN
group) decade of life. In the MNG group, malignancy
was found in 15 males and 13 of females. Malignancy
was found in 8 males and 39 females in the STN group.
The mean age of patients who had malignancy was
slightly higher than those who had benign lesion. Similar
observations were made by Pang and Chung and
Nanjappa BA et al.12,13
Upon histopathological examination, the frequency of
malignancy was higher in STN group (38.2%) as
compared to MNG group and it was statistically
significant (p-value < 0.05). Various other investigators
have reported similar higher percentage of malignancy in
STN (Table 4). But, as demonstrated in our study, it
should be also noted that the prevalence of malignancy in
MNG not as meager as it was traditionally believed. We
noted malignant focus in 17% of cases of MNG. In recent
times, other investigators too have noted a rise in the
prevalence of malignancy in cases of MNG (Table 5).
Classical type papillary thyroid carcinoma (cPTC) is
known to be the commonest thyroid malignancy and we
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observed the same. 11 cases of cPTC were found in
MNG group and 22 cases were encountered in the STN
group. Follicular variant of papillary thyroid carcinoma
(FVPTC) was the next common histological type that we
observed in our study. Out of 6 cases of FVPTC found in
the MNG group, 2 cases showed multifocality on
histopathology. All cases of follicular carcinoma (Figure
2) presented itself as solitary thyroid nodule.
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