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ABSTRACT 
 

Objectives: To study the sociodemographic and clinical patterns of thyroid lesions in Sindh, 
Pakistan.  
Methodology: A prospective observational study was conducted at the department of Surgery, 
Ward - 26, Jinnah Postgraduate Medical Centre, Karachi between March 2018 to 2020. All patients 
presenting with complaints of thyroid nodule as diagnosed clinically and by ultrasound imaging 
were included in the study. Patients with deranged thyroid hormone levels were excluded. 
Sociodemographic, clinical, and pathological parameters were recorded in a predefined pro forma. 
Statistical Package of Social Sciences v.26 (SPSS) was used for data analysis.  
Results: A total of 330 patients were evaluated for thyroid lesions. Out of these, only 81 patients 
were diagnosed with thyroid nodules. Mean age was 35.14 ± 12.28 years. We had 37 patients 
(11.2%) with a diagnosis of thyroid carcinoma. This included papillary and follicular carcinoma 
majorly. Among patients diagnosed with carcinoma, 31 (83.8%) were females. 
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Conclusion: We presented a significantly higher rate of thyroid carcinoma on histopathology in our 
centre as compared to previous studies. The majority of the lesions were diagnosed among 
females. This highlights the increasing incidence of thyroid carcinoma in our population. 
 

 
Keywords: Grave's disease, hashimoto's, follicular carcinoma, FNAC, thyroiditis, papillary carcinoma. 
 

1. INTRODUCTION 
 
Thyroid gland is located in front of the neck just 
below the larynx. It is an endocrine gland and is 
responsible for several bodily functions. 
Enlargement of the thyroid gland is a common 
problem resulting in inability to maintain normal 
physiological functions of the body [1,2].

 
Thyroid 

nodules can be a manifestation of a wide array of 
disorders and require thorough investigations. 
Thyroid nodules are one of the common 
endocrine disorders, 2-6% of which are 
discovered on palpation [1]. While among 
randomly selected individuals 19%-67% of TNs 
are detected on high-resolution ultrasonography 
[1,2]. The prevalence of TNs is increasing 
globally per annum. Moreover, thyroid 
carcinoma, which has become the fastest 
growing cancer, constitutes 5%-15% of the TNs. 
3 In numerous parts of the world endemic goiter, 
which is hypothesized as a precursor lesion to 
thyroid carcinoma, is a serious concern [4]. 
Additionally, iodine deficiency has a well-
understood causal association with increased 
incidence of thyroid lesions [5]. If left untreated, 
thyroid disease may develop some serious life-
threatening complications including Graves’ 
disease, Hashimoto’s thyroiditis or even 
carcinoma [6,7]. Previous literature has 
highlighted the association between geographical 
location, age, and sex with the increasing 
incidence of thyroid lesions [4,6-8]. In a study 
conducted in the year 2018, Laci et al., found 
that out of the 212 patients diagnosed with 
thyroid lesions, the majority (84.9%) were 
women, and many of these patients had a 
positive family history [8].  
 
Furthermore, exposure to radiation is among the 
major predisposing factors. It is estimated that 
one in every eight women will eventually suffer 
from thyroid related issues during her life [9].

 

 

Thyroid lesions can present as solitary nodules, 
multinodular, or diffuse goiter and are diagnosed 
on clinical examination and non-invasive 
investigations such as ultrasonographic imaging 
[10,11]. The prevalence of thyroid lesions differs 
in various reports both locally and globally. In 
Pakistan, the incidence of thyroid lesions is on 

the rise. A recent study by Samad et al., reported 
that out of a total of 1465 cases of thyroid 
nodules presented in their center, 1169 cases 
were established as simple goiter, ten percent 
were diagnosed as adenoma while 6 percent 
were diagnosed as thyroid carcinoma [10]. It is 
alarming to observe such a high percentage of 
thyroid carcinoma arising from only one city of 
the country. Therefore, the present study aimed 
to find out the sociodemographic and 
clinicopathological pattern of thyroid lesions 
detected on ultrasonography and 
histopathological examinations in Sindh, 
Pakistan. 
 

2. METHODOLOGY  
 
A prospective observational study was 
conducted at the Department of Surgery, Jinnah 
Postgraduate Medical Centre, Karachi between 
March 2018 to March 2020. Ethical approval was 
obtained prior to the data collection. All patients 
above the age of 18 years, irrespective of 
gender, presenting to the outpatient’s department 
with thyroid nodules were eligible to partake in 
the study. Patients with deranged levels of 
thyroid profile i.e., thyroid stimulating hormone 
(TSH), free thyroxine (FT4), and free 
triiodothyronine (FT3) were first referred to 
endocrinology department for a consult before 
enrollment in the study. Patients with abnormally 
high or low levels of thyroid profile tests were 
referred to the Endocrinology Department for 
pharmacological intervention. Thyroid nodule 
was described as an abnormal overgrowth of 
tissue in the thyroid gland categorized into 
benign and malignant [11].   
 
A thorough clinical examination was done in the 
outpatient’s department in the examination room 
by the consultant while the ultrasound imaging of 
the thyroid lesion was performed by radiologists 
with an experience of over five years.   
 
The final diagnosis was established on the 
findings of ultrasound imaging, followed by the 
FNAC of the nodule correlated with clinical and 
histopathological analysis. The Bethesda System 
for Reporting Thyroid Cytopathology (TBSRTC) 
was used in all the cases [12].  
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For data analysis, Statistical Package for Social 
Sciences (SPSS) version 26 was used. The 
continuous variables including the age of the 
patient were presented as mean and standard 
deviation while for the categorical variables, 
frequency and percentages were determined. 
Chi square tests were applied to explore the 
associations between age groups and type of 
lesions. A p value of < 0.05 was set as the cut-off 
value for significance.  
 

3. RESULTS 
 
A total of 330 patients were evaluated for thyroid 
lesions. Out of these, only 81 patients were 
diagnosed with thyroid nodules. A mean age of 
35.14 ± 12.28 years was observed with a 
minimum age of 14 years and maximum age of 
75 years. The mean age with standard deviation 
for men was 33.18 ± 8.43 years and for female 
patients, 35.63 ± 13.07 years. The majority of the 
patients were female i.e., 65 (80.2%). We had 37 
patients (11.2%) with a diagnosis of thyroid 
carcinoma. Fig. 1 demonstrates the distribution 
of the patients in the study. 
 
Table 1 demonstrates the distribution of patients 
according to the age groups and location of the 
thyroid nodules. 
 
There was no significant association between the 
age groups and the location of the thyroid nodule 
as detected by ultrasound imaging (P = 0.985) 
(Table 1). However, 31 (37.8%) were in the age 
group between 26 and 35 years. 13 (16%) 

patients were diagnosed as multi nodular goiter 
on ultrasonography.   
  
Furthermore, the site of thyroid lesion was not 
significantly associated with the gender (Table 
2). 
 
Table 4 shows the frequency and percentages of 
patients who presented with thyroid nodules. The 
most common of thyroid nodules were Benign 
Nodular Hyperplasia with a frequency of 27 
(33.3%), followed by Papillary Carcinoma 19 
(23.5%), and Follicular Carcinoma 15 (18.50%). 
 
Table 5 shows the distribution of patients 
according to the gender and diagnosis as 
established by histopathology. 
 
We had 37 patients (11.2%) with a diagnosis of 
thyroid carcinoma. This included papillary and 
follicular carcinoma majorly. Out of these, 31 
(83.8%) malignant cases were found among 
female patients while around 16.2 percent of 
patients were male (Table 6). 
 
Table 5 presents the distribution of patients 
according to the final diagnosis in different age 
groups. It was found that 75% of the patients in 
the age group > 55 years were malignant lesions 
while 64.7% cases in the age group between 18-
25 years were malignant lesions. The majority of 
the lesions in the age group between 26 and 35 
years and 36 to 45 years were benign with a 
frequency of 13 (41.90%) and 6 (40.00%), 
respectively (Table 5).   
    

 
 

Fig. 1. Flow diagram illustrating the patient distribution 
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Table 1. Distribution of Patients according to their age groups and Location of the Thyroid Nodule 
 

 Bilateral Isthmus Left Midline Multinodular goitre Only LN Right P-value  

<18 0 (0.00%) 0 (0.00%) 1 (4.50%) 0 (0.00%) 1 (7.70%) 0 (0.00%) 0 (0.00%) 0.985 
18-25 1 (16.70%) 0 (0.00%) 6 (27.30%) 0 (0.00%) 3 (23.10%) 0 (0.00%) 7 (18.90%)  
26-35 4 (66.70%) 1 (100.00%) 6 (27.30%) 1 (100.00%) 3 (23.10%) 1 (100.00%) 15 (40.50%)  
36-45 0 (0.00%) 0 (0.00%) 6 (27.30%) 0 (0.00%) 3 (23.10%) 0 (0.00%) 6 (16.20%)  
46-55 1 (16.70%) 0 (0.00%) 3 (13.60%) 0 (0.00%) 2 (15.40%) 0 (0.00%) 6 (16.20%)  
>55 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 1 (7.70%) 0 (0.00%) 3 (8.10%)  

 

Table 2. Distribution of Patients according to the gender and Location of the Thyroid Nodule 
 

Gender Bilateral Isthmus Left Midline Multinodular goitre LN Only Right P-value 

Male 2 (33.30%) 0 (0.00%) 5 (22.70%) 1 (100.00%) 2 (15.40%) 1 (100.00%) 5 (13.50%) 0.114 
Female 4 (66.70%) 1 (100.00%) 17 (77.30%) 0 (0.00%) 11 (84.60%) 0 (0.00%) 32 (86.50%)  

 

Table 3. Distribution of Thyroid nodules according to fine needle aspirate cytology (n=81) 
 

FNAC Report Frequency Percent 

Atypia of undetermined significance 5 6.2 
Benign colloid nodule 17 21 
Benign follicular nodule 15 18.5 
Benign peripheral nerve sheath tumor 1 1.2 
Chronic granulomatous inflammation 2 2.5 
Cystic lesion 7 8.6 
Follicular carcinoma 9 11.1 
Hurthle cell adenoma 2 2.5 
Hurthle cell carcinoma 1 1.2 
Hyperplasia 6 7.4 
Medullary carcinoma 2 2.5 
Metastatic papillary 1 1.2 
Non-diagnostic 4 4.9 
Papillary carcinoma 5 6.2 
Poorly differentiated thyroid carcinoma 1 1.2 
Suspicion of Malignancy 3 3.7 
Total 81 100 
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Table 4. Frequency and Percentage of Diagnosis of Thyroid Disease on Histopathology 
 

Diagnosis Frequency Percent 

Benign Cyst 1 1.20% 
Benign Nodular Hyperplasia 27 33.30% 
Follicular Adenoma 9 11.10% 
Follicular Carcinoma 15 18.50% 
Hashimoto’s Thyroiditis 1 1.20% 
Medullary Carcinoma 3 3.70% 
Non-diagnostic 4 4.90% 
Papillary Carcinoma 19 23.50% 
Suspicious of Malignancy (SOM) 1 1.20% 
Thyroglossal Cyst 1 1.20% 
Total 81 100% 

 

Table 5. Distribution of Patients according to the Gender and Diagnosis 
 

Diagnosis Male Female Total P-value  

Adenoma 3 (33.30%) 6 (66.70%) 9 (100.00%) 0.861 
Benign 6 (20.70%) 23 (79.30%) 29 (100.00%)  
Lymphocytic (Hashimotos) 0 (0.00%) 1 (100.00%) 1 (100.00%)  
Malignant 6 (16.20%) 31 (83.80%) 37 (100.00%)  
Non-diagnostic 1 (25.00%) 3 (75.00%) 4 (100.00%)  
Suspicious of Malignancy (SOM) 0 (0.00%) 1 (100.00%) 1 (100.00%)  

 

Table 6. Distribution of Patients according to the Age Groups and Diagnosis 
 

Age Groups Adenoma Benign Lymphocytic 
(Hashimotos) 

Malignant Non-diagnostic Suspicion of 
Malignancy (SOM) 

P-value 

<18 0 (0.00%) 1 (50.00%) 0 (0.00%) 1 (50.00%) 0 (0.00%) 0 (0.00%) 0.658 
18-25 2 (11.80%) 4 (23.50%) 0 (0.00%) 11 (64.70%) 0 (0.00%) 0 (0.00%)  
26-35 4 (12.90%) 13 (41.90%) 0 (0.00%) 11 (35.50%) 3 (9.70%) 0 (0.00%)  
36-45 3 (20.00%) 6 (40.00%) 0 (0.00%) 5 (33.30%) 0 (0.00%) 1 (6.70%)  
46-55 0 (0.00%) 4 (33.30%) 1 (8.30%) 6 (50.00%) 1 (8.30%) 0 (0.00%)  
>55 0 (0.00%) 1 (25.00%) 0 (0.00%) 3 (75.00%) 0 (0.00%) 0 (0.00%)  
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4. DISCUSSION 
 
The prevalence of TNs in the general population 
is heavily dependent upon the screening 
modality used. The incidence of TNs discovered 
rose from a mere 4-7% on routine clinical 
examination to a staggering 20-76% on 
Ultrasonography [13-15]. Due to incidence of 
thyroid cancer on the rise, it’s pertinent to 
evaluate the clinical pattern of the TNs. 
 
The patterns of TNs noticed in our current study 
are in concordance with the available world 
literature. Our study observes that the majority of 
patient's who presented with TNs were younger 
(age group of 26-35 years) and had a mean age 
of 35.14 ± 12.28 years, which is lesser than 
Handa et al.  where the patient’s mean age was 
found to be 37.69 ± 14.93 years [16]. Some 
studies conducted in Pakistan and India,              
reveal the highest incidence in the age group    
30-40 years, while those in Saudi Arabia report 
an even older population (age group 41-50) [16-
20].

 

 
Moreover, our investigation found a higher 
prevalence of TNs in women (80.2%) and a 
female to male ratio of 4:1. This finding is 
comparable with various researches worldwide 
that reveal a gender disparity and the female to 
male ratio between 2-9: 1 [14,16, 24-26].  
Conditions like menstruation, pregnancy and 
breastfeeding where the demand of thyroid 
hormones is increased or the effects of estrogen 
could account for the female predisposition found 
in our study [27].

 

 
Furthermore, the nodules were predominantly 
located in the right lobe of the thyroid gland in 
both the genders, which could be due to the 
large size of the right lobe and its increased 
vascularity [28]. The most common of the TNs 
observed in our study were Benign Nodular 
Hyperplasia (33.3%), followed by papillary 
carcinoma (23.5%), and follicular carcinoma 
(18.50%). This finding is unlike a study 
conducted in western Algeria, where most of the 
cases were benign dystrophic lesions (25.93%), 
followed by benign nodular hyperplasia (22.56%) 
and suspicion of malignancy (14.14%) [29].

 

 
Even though more than half of the TNs were 
benign lesions, an alarmingly high incidence of 
thyroid carcinoma (45.1%) was observed with 
papillary carcinoma constituting the majority of 
the cases. These results are slightly higher than 
the study conducted in China where 44.7% of the 

cases were found to be malignant [30].
 
Other 

retrospective studies conducted in India, 
Pakistan and Saudi Arabia report a lower 
prevalence in the range 4.63%-12.65% 
[17,20,21]. Similarly, papillary carcinoma was 
reported to be the most common subtype in 
Sengupta et al [17].

 

 
The gender stratification of TNs based on 
histopathology in our study revealed that women 
(83.8%) presented with five times more 
malignant lesions than men (16.2%) which is 
higher than the female to male ratio of 3:1 for 
thyroid cancer [31]. Moreover, majorly the 
malignancies (75%) were found in the older 
participants in the age group >55 years followed 
by the younger participants in the age group 18-
25 years (64.7%). However, a study conducted 
by Kwong et al. reported a decreasing trend in 
the likelihood of thyroid malignancy with 
advancing age [32]. 
 
There are certain limitations of the study. The 
study only included patients who presented with 
thyroid nodules at our center therefore, the data 
was limited by demographics and also the 
sample size was also small, refraining us to 
generalize the current findings to a larger 
population. However, this study still holds quite 
useful information in terms of association of 
location and type of thyroid nodules with age and 
gender.  
 
Thyroid disease is a major problem in our 
country especially in low socioeconomic regions. 
Due to inaccessibility of healthcare facility in rural 
areas of Pakistan, many women and men tend to 
ignore the symptoms of thyroid disease until the 
disease is so severe that it becomes life 
threatening. We recommend that future studies 
should be directed towards a comprehensive 
mixed method approach to study the spectrum of 
thyroid disease in Pakistan as well as 
qualitatively explore the multifaceted factors 
leading to delay in treatment. 
 

5. CONCLUSION 
 
We presented a significantly higher rate of 
thyroid carcinoma on histopathology in our centre 
as compared to previous studies. The majority of 
the lesions were diagnosed among females. This 
highlights the increasing incidence of thyroid 
carcinoma. Further epidemiological studies are 
required to explore the various risk factors and 
socio-demographic patterns associated with 
thyroid nodules in our population.   
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