
ABSTRACT
Objective: To compare age related histomorphological changes through cytology (Bethesda category) and histopathology
in thyroid nodules.
Study design and setting: This cross sectional study was conducted at the Department of Anatomy, BMSI, JPMC Karachi
from 31-March-2021 to 31-August-2021.
Methodology: Total n=120 patients of all ages, genders and ethnicities that underwent surgery for thyroid nodules were
included after taking duly signed consent. On the basis of cytological reports (FNAC) patients were grouped according
to age and gender. Processed paraffin blocks were sectioned at a thickness of 5µm and then were stained with Haematoxylin
and Eosin (H&E) for histological evaluation. Masson trichrome stain was used to observe fibrosis, that was measured
through Image J Fiji software.
Results: We evaluated that out of 120 patients, male to female ratio was 1:5.67. Among various ethnic groups; Urdu
speaking (40.8%) with mean age of 40.3% were commonly affected. Histopathological examination revealed that most
common benign lesion was colloid nodular hyperplasia and papillary carcinoma was the most common malignant lesion.
Highest percentage of fibrosis (36%) was seen in middle aged participants (p-0.045). Basement membrane thickness with
lowest percentage (12%) was observed in younger age participants while highest (31%) was measured in older aged
participants (p-0.001). Accuracy score of FNAC showed sensitivity 59%, specificity 96.6%, accuracy 86%, positive
predictive value (PPV) 86% and negative predictive value (NPV) 87%.
Conclusion: With progression in age thyroid gland undergo histomorphological changes, early diagnosis will help in
categorical nomenclature and its implications for subsequent management of patients with thyroid lesions.
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INTRODUCTION:
Thyroid nodules are one of the frequently presented endocrine
disorders with prevalence range of 4% to 10%.1 It remains
a challenging task for clinicians to reach a clear diagnosis
regarding the nature of the nodule and thereby, advocating
precise and passable management. Various studies showed
that 8% of population has palpable masses, most of them
are benign and less than 5% are malicious.2 Thyroid is a
butterfly shaped bilobular gland joined by isthmus at center.
It is situated in the neck anterior and inferior to the larynx
at the level of C5-T1 vertebrae, surrounded by a thin capsule
and pre-tracheal layer of deep fascia.3Microscopically, the
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gland consists of thyroid follicles that are lined by follicular
cells secreting thyroid hormone and parafollicular cells are
interspersed between them producing calcitonin. Lymph
from thyroid gland drains into pre-tracheal, para-tracheal,
pre-laryngeal, retro-esophageal and retropharyngeal lymph
nodes.4 With increase in age the thyroid gland undergoes
cytoarchitectural as well as functional characteristic changes.
These variations vary from mild atrophy, decrease in weight,
increase in basement membrane thickness and fibrosis to
decreased peripheral formation of thyroid hormones.5

 In Pakistan, due to different geographical distribution of
population, the prevalence of thyroid nodule is quite common,
increasing overall economic burden on the healthcare
system.2With the introduction of iodine, prevalence of
detectable goiter has been dropped in endemic areas of
Pakistan1. Many clinicians and researchers have categorized
thyroid nodules as benign and malignant through various
clinical, biochemical and imaging techniques, however,
minimally invasive fine-needle aspiration cytology (FNAC)
is usually used for pre-operative analysis.6Yet FNAC is not
without limitations; its accuracy is low in doubtful cytology
and in specimen adequacy. About 20% of nodules with
indeterminate cytological findings are found malignant,
when excised surgically, therefore, histopathological
assessment of surgically excised nodules has an utmost
importance as it is gold standard method for diagnosis.7

Studies have shown that  FNAC yields both false positive
and false negative results. In order to make definite diagnosis
of thyroid nodule that whether it is benign or malignant by
comparing it with findings of the excisional biopsy.8

In our region most of the studies have focused on malignant
thyroid lesions.9 In our work we tried to include both, benign
and malignant thyroid nodules belonging to different age
groups and genders to figure out prevalence of thyroid
masses in our population. Previous studies have reported
differences in incidence of thyroid nodules in relation to
age and gender. Age has been said to have a crucial effect
on patient’s response to treatment. This study is proposed
to compare histological differences in thyroid nodule based
on FNAC and excisional biopsy in young and old subjects.
Knowledge of age-related cytoarchitectural changes will
help in categorical nomenclature and its implication on
treatment and subsequent management of patients with
thyroid lesions.
METHODOLOGY:
This cross sectional study was conducted at the Department
of Anatomy in collaboration with Department of
Histopathology, Basic Medical Sciences Institute (BMSI)
and Surgical Units Jinnah Postgraduate Medical Centre
(JPMC), Karachi, from 31-March-2021 to 31-August-2021
after getting ethical approval from Institutional Review
Board (IRB) of JPMC (NO. F.2-81/2022-GENL/199/JPMC).
During the study period of five months, 120 patients of all

ages, genders and ethnicities undergoing surgery for thyroid
nodule were recruited after taking their consent on a duly
signed consent form. Demographic and clinical data was
also recorded. Patients with history of previous thyroid
surgery for thyroid lesions were excluded from the study to
avoid bias due to post-surgery structural changes.10

Sample size was calculated through OpenEpi, based on a
prevalence rate of 8% mentioned by a recent study that
studied incidence of thyroid lesions among different Asian
ethnic populations, with confidence interval of 95%.11 Non
probability convenience sampling was used for the study.
On the basis of FNAC findings patients were stratified into
different age groups and genders. Thyroidectomy specimen
of same patients were collected and fixed in 10% formalin
for 24 hours. After gross morphological examination
specimens were dissected in midsagittal plane and three
specimens from each thyroid gland were collected dehydrated,
cleared and embedded in paraffin. The processed blocks
sectioned at a thickness of 5µm were stained with
Haematoxylin and Eosin (H&E) and masson trichrome stain
for histological examination (basement membrane thickness
and fibrosis respectively). These parameters were measured
using image J Fiji software. Three slides per specimen and
three areas per slide were studied thoroughly under light
microscope (Nikon Eclipse 5oi; Japan) connected to video
link digitalizing board system (DS Camera control unit- DS-
L2). Results were obtained by comparing microscopic
features in different age groups of FNAC findings based on
Bethesda scoring with histopathological outcomes of Thyroid
lesions. Statistical analysis was carried out through SPSS
version 21 by applying chi square test. A p value of < 0.05
was considered statistically significant.
RESULTS:
Total one hundred and twenty (120) patients with thyroid
nodules were enrolled during study period out of them most
of patients (30%) were age ranged between 31 to 40 years.
There were 15% males and 85% females representing male
to female ratio 1: 5.67. In our study we found 40.83%
patients were from Urdu speaking ethnicity. Neck swelling
was the major presenting complaint as 85.83% patients were
admitted with swelling; most commonly right side of lobe
was affected (35.8%). Lobectomy was done in 70% of
patients and 63.3% swelling had firm consistency (Table 1).
According to patient’s FNAC reports there were 74.17%
benign Bethesda category ? patients. Bethesda category ?
includes 4.17% patients and 8.3% belonged to category ?.
Bethesda category ? had 5.8% patients and 7.5% were
included in malignant category ?. On histopathology of
surgically removed thyroid gland we found 81.6 % were
benign and 18.4% were malignant lesions (Table 2). It was
observed that on FNAC out 74.17% benign lesions, there
were 36% true positive colloid nodular hyperplasia, 31%
were true positive benign lesion with cystic change lesions,
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while 4.2% were  false negative for follicular adenoma and
3.33%)were false negative for papillary carcinoma. Out of
10% follicular neoplasm there was 4.2% true positive
follicular adenoma while 2.5% Colloid nodular hyperplasia
and 3.33% were false negative for follicular carcinoma. The
percentage of fibrosis was compared between age groups,
lowest percentage of fibrosis (19%) was observed in age
group ranged between 41 to 50 years and highest (36%)
was seen in age group ranged between 31 to 40 years (p-
0.045). out of 98 benign lesions,  basement membrane with
lowest percentage of thickness (12%) was perceived in age
group ranged between 20 to 30 years while highest (31%)
was measured in age group ranged between 51 to 60 years
(p-0.001) (Table 3). Statistical analysis of thyroid nodules
showed sensitivity 59%, specificity 97%, accuracy 86%
positive predictive value (PPV) 86% and negative predictive
value (NPV) 87%.
DISCUSSION
Thyroid gland is the most important endocrine gland of the
body that controls metabolism, serum calcium levels,
development and growth in mammals. Thyroid nodules are
commonly presented lesions in outpatient departments;
palpable lumps are observed in 4-7% of individuals and
have chances to remain undetected in about 10 percent of
subjects.12 FNAC is performed to decrease the unnecessary
load of surgical interventions for benign thyroid lesions.
In present study, the thyroid lesions were categorized
according to Bethesda system and histopathological
evaluation was performed to determine the diagnostic
accuracy of FNAC with age related histomorphological
changes. We found that females are most commonly affected
by thyroid nodules with male to female ratio of 1:5.67,
which is also reported by various other studies13  this could
be due to fluctuations in female hormones; like estrogen,
that predispose females to develop thyroid diseases.14

It is believed that with increase in age, accumulated free
oxidative radicals can damage thyroid cells and predispose
to thyroid diseases, our results showed that most prevalent
age group was from years 31-40, followed by 20-30, these
findings were in accord to many other studies.15 In terms of
ethnicity majority of participants were from Urdu speaking
ethnic population, similar results were observed in Pakistani
study, this might be due to fact that the Urdu speaking
residents being pioneers of Karachi constitutes main bulk
of Urban population.16 However, another local study found
equal incidence of thyroid lesions in various ethnicities.17

Majority of patient’s complaint (85.8%) was neck swelling
which is comparable to study done by Rout and coworkers.18

According to Kumar and associates the consistency is subject
dependent, but it doesn’t exclude the presence of malignancy,
in our study we found majority of nodules had firm
consistency which is in accordance with above study.10 In
Rawalpindi a 20 years retrospective study done by Mehmood

Characteristics

Gender
Male

Female
Age

20-30
31-40
41-50
51-60

Ethnicity
Sindhi
Pathan
Balochi

Urdu
Punjabi
Bengali

Presenting complain
Neck Swelling

Neck discomfort
Side
Left

Bilateral
Right

Type of surgery
Lobectomy

Total thyroidectomy
Consistency

Soft
Firm
Hard

Number of
patients (n=120)

18
102

34
36
19
31

30
10
2
49
26
4

103
17

41
36
43

84
36

35
76
9

Percentage (%)

15
85

28.33
30

15.83
25.83

25
8.33
1.67
40.83
21.67
3.33

85.83
14.17

34.17
30

35.83

70
30

29.17
63.33
7.5

Table 1: Clinicopathological characteristics of Patients

and colleagues,19 showed that rate of total thyroidectomy
was 27.37% and lobectomy was performed for 5.04% of all
thyroid surgeries, whereas in our study lobectomy was done
in 70% of thyroid nodules and total thyroidectomy was done
in 30% of nodules these results are relatable to a five years
study on thyroid malignancies done by Razzak et al.20

In our study FNAC showed 39.17% Colloid nodular
hyperplasia and 35% were benign lesion with cystic changes,
similar findings were also found by Gupta et al, 21 but
histopathology confirms that 4.17% cases of follicular
adenoma and 3.33% cases of papillary carcinoma were
misdiagnosed as benign by FNAC. Out of 10% follicular
neoplasms diagnosed by FNAC, biopsy confirmed that there
were only 4.2% follicular adenoma, 2.5% Colloid nodular
hyperplasia and 3.33% were follicular carcinomas. There
were 5.8% cases of suspicious for malignancy on FNAC
but on histopathology 5% patients had papillary carcinoma
and 1% found to have medullary carcinoma, such drawbacks
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No. of patients (%)

5(4.1%)

7 (5.83%)

Histopathology

Benign nodular
hyperplasia

Papillary Ca

No. of Patients (%)

47 (39.17%)

42 (35%)

5 (4.17%)

12 (10%)

7 (5.83%)

7 (5.8%)

FNAC

Atypia of undetermined
significance

Follicular neoplasm

Suspicious of malignancy

Papillary Ca

Bethesda Category
N=no (%)

Non- diagnostic/ inadequate (I)

Benign (II)
89 (74.17%)

Atypia/ follicular lesion of
Undetermined significance (III)

5 (4.17%)

Follicular neoplasm / suspicious
for FN (IV)
12 (10%)

Suspicious for malignancy (V)
7 (5.83%)

Malignant (VI)
7 (5.8%)

------------ ------------ ------------ ------------

43 (36%)

37 (31%)

Colloid nodular
hyperplasia

Benign lesion with
cystic changes

5 (4.2%)

4 (3.33%)

Follicular Adenoma

Papillary Ca

Colloid nodular
hyperplasia

Benign lesion
with cystic changes

5(4.1%)

3(2.5%)

4 (3.33)

Follicular Adenoma

Colloid nodular
hyperplasia

Follicular Ca

6 (5%)

1 (1%)

Papillary Ca

Medullary Ca

Table 2: Comparison of Bethesda categories with histopathology of Thyroid Nodules

Fibrosis (%)
n= 120

B/M thickness (%)
n=98

34

12

36

29

19

26

31

31

0.045

0.001

p-valueVariables
Age Distribution (years)

51-6041-5031-4020-30

Table 3: Histopathological variables

of FNAC were also observed in earlier studie.22

With the increase in age thyroid gland also undergo structural
and functional changes, on microscopy increased basement
membrane thickness and fibrosis was observed with increase
in age by previous studies 23 that also effect the treatment
of patients, such studies are in covenant to our study results.
Literature review of FNAC findings showed that the study
conducted by Agrawal and colleagues found sensitivity
88.8%, specificity 100%, PPV 100% and NPV 95.12% 24

while Jesrani et al, in their elastographic study of benign
and malignant thyroid nodules perceived, sensitivity100%,
specificity 80.2%, PPV 61.7%, NPV 100% and accuracy
85%.25 These results are in favour of our study findings for
FNAC of thyroid nodules except for the sensitivity which
is at a little lower side in our observations.
The main limitation is that it was single centered study
conducted on small group of population so results could not
be generalized in relation to ethnicity. It is recommended
that in future study should be done on different demographic

zones involving large scale of population.
CONCLUSION
The current study determines that, age related histomorpho-
logical assessment of thyroid nodules in relation to fibrosis
and basement membrane thickness might be helpful for
clinicians to classify and modulate the treatment plans for
patients of different age group with suspected thyroid lesions.
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