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Thyroid Eye illness (TED), commonly referred to as Graves' 

Ophthalmopathy, is acknowledged as the most common 

non-thyroidal symptom of Graves' illness [1, 2]. This 

condition is mainly characterized by the enlargement of the 

tissues around the eye socket, which includes the 

expansion of connective and fatty tissues, as well as the 

growth of extraocular muscles in the spaces between 

these tissues [3]. These alterations take place inside the 

limited area of the bony orbit, frequently causing an 

immunological response that progresses autonomously, 
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culminating in tissue hypoxia, damage caused by oxygen 

free radicals and remodeling of �brous tissue [4-6]. TED 

often advances through two stages: an initial phase of 

active in�ammation that normally lasts between 6 to 24 

months (sometimes longer), followed by a static phase [7]. 

Exophthalmos, also known as proptosis, is a prominent 

symptom that can be noticed in 20-30% of people with 

Graves' disease and up to 40-70% of patients with TED. 

Pure unilateral ophthalmopathy, where only one eye is 

damaged, is a rare occurrence, accounting for about 5-11% 
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of cases [8-10]. The occurrence of TED, speci�cally 

exophthalmos, differs among different populations. 

European people bear signi�cantly high prevalence of 

Graves' Ophthalmopathy compared to Asians. The rate 

among Europeans is 42%, whereas among Asians is 7.7% 

[11, 12]. Moreover, Europeans are 6.4 times more prone to 

develop the Graves' Ophthalmopathy than Asians [11]. TED 

is a primary reason for both one-sided and two-sided 

bulging of eyes, impacting about half of individuals with 

Graves' disease. Approximately 5% of these patients have 

potential to develop severe dysthyroid optic neuropathy 

[13]. Additional possible factors contributing to proptosis 

include orbital cellulitis, mucormycosis, retroorbital 

tumors and cavernous sinus thrombosis [14]. The cure for 

TED involves utilizing immunosuppressive drugs when the 

disease is active and surgical procedures when disease is 

quiescent. For certain patients, rehabilitative surgical 

operations including orbital decompression and eyelid 

surgery is required when the disease becomes stable [15].

The objective of the study was to evaluate the frequency of 

thyrotoxicosis and other factors contributing to unilateral 

proptosis, speci�cally focusing on treatable underlying 

causes for improving the identi�cation and treatment of 

unilateral proptosis caused by thyrotoxicosis.

M E T H O D S

A cross-sectional investigation was conducted at the 
Department of Ophthalmology, District Headquarters 
Teaching Hospital, Dera Ismail Khan, from January 2023 to 
January 2024, to evaluate the frequency of thyrotoxicosis 
and other potential reasons for unilateral proptosis. Prior 
to their involvement, informed consent was acquired from 
each patient. The study adhered to the ethical principles 
speci�ed in the Declaration of Helsinki and obtained 
permission from Gomal Medical College, Dera Ismail Khan, 
Pakistan (IRB-273/GJMS/JC, Dated; December 26, 2022). 
The study included 62 participants having unilateral 
proptosis. The inclusion criteria comprised the patients 
exhibiting unilateral proptosis caused by orbital causes. 
The exclusion criteria comprised unilateral ocular 
disorders, such as extreme myopia or congenital 
glaucoma. Each participant underwent a detailed medical 
history assessment, which included gathering information 
about the length of the disease, the way it started and 
course of  symptoms over  t ime.  In  addit ion any 
accompanying symptoms such as diplopia, fever, 
discomfort and visual loss were noted down. An extensive 
ophthalmological examination was performed, that 
included evaluation of the orbit, eyelid, front and back parts 
of the eyes. Comprehensive health evaluations involve 
assessing thyroid function, conducting a complete blood 
count (CBC) and analyzing other pertinent blood indicators. 
These tests were conducted to identify any anatomical 
abnormalities including routine imaging investigations 

such as X-rays of orbit, skull and sinuses. Advanced 
imaging techniques such as magnetic resonance imaging 
(MRI), dye-contrast orbitography, internal carotid 
arteriography, orbital tomography and specialized views of 
optic foramina were used to get to determine the causes of 
proptosis. Thyroid function tests (TFTs), including 
measurements of thyroid-stimulating hormone (TSH) as 
well as levels of thyroid hormones (free T3 and free T4), 
w e r e  e m p l oy e d  t o  a s s e s s  fo r  t h e  p r e s e n c e  o f 
thyrotoxicosis. The histopathological investigation was 
used to con�rm the diagnosis of suspicious neoplasms. 
The collected data were examined to determine the 
frequency of thyrotoxicosis and other factors that 
contribute to unilateral proptosis. The statistical analyses 
were conducted using SPSS version 26.0 software, 
applying descriptive statistics to summarize patient 
demographics, clinical results and diagnostic outcomes. 
The associations between the presence of thyrotoxicosis 
and demographic variables were assessed using chi-
square tests.
The sample size for this study was determined based on the 
expected prevalence of unilateral proptosis caused by 
thyrotoxicosis or other factors, along with a margin of error 
and con�dence level. Given an expected prevalence of 10%, 
a con�dence level of 95%, and available resources, the 
researchers aimed to achieve a balance between precision 
and feasibility. The sample size was calculated using the 
formula. 

R E S U L T S

An in-depth analysis of the demographic characteristics of 
patients with unilateral proptosis revealed their mean age 
as 27.84 ± 6.8 years, with a range of 15-60 years. A younger 
age prevalence was shown by the fact that 67.7% of 
patients fell between the ages of 15 and 30. The female 
population constitutes 54.8% of the total, while the male 
population made 45.2%. Additional symptoms included 
double vision (33.9%), discomfort (14.5%), elevated body 
temperature (11.3%) and decreased visual acuity (4.8%) 
(p>0.05)  (Table 1).

2 2. .d =z p (1-p)/n

Where; 
z is the z-value for a 95% con�dence level (1.96), p is the 
expected prevalence (10%) and n is the sample size. This 
margin of error (7.5%) was considered acceptable given the 
practical constraints and the study's aims, leading to a �nal 
sample size of 62 participants. 

Table 1: Detailed Demographics of Patients with Unilateral 

Proptosis

Parameter

Mean ± SD

Range

27.84 ± 6.8

15-60 Years

n (%)

Age (Years)
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The main objective of the study was to assess the 
frequency of thyrotoxicosis in patients who had unilateral 
proptosis. Our �ndings indicated that the disorder primarily 
affected female and people in younger age brackets. The 
study �ndings indicated that thyrotoxicosis was the 
predominant underlying cause [16]. The high occurrence of 
this condition emphasized the importance of considering 
thyrotoxicosis as a signi�cant potential cause of unilateral 
proptosis. The predominance of female affected by thyroid 
eye illness, as observed in our study, corresponded with 
worldwide patterns. Multiple studies [16-19] consistently 
indicated a higher prevalence of the disease in female 
compared to male. Within our dataset, the proportion of 
female patients was 54.8%, which supported this 
observation. The statistics also showed a mean patient age 

D I S C U S S I O N

Figure 1: Association between Sex and Thyrotoxicosis Incidence

Age Groups

15-30

31-45

46-60

42 (67.7)

12 (19.4)

8 (12.9)

Gender

Male

Female

28 (45.2)

34 (54.8)

Associated Symptoms

Diplopia

Pain

Fever

Vision Loss

21 (33.9)

9 (14.5)

7 (11.3)

3 (4.8)

The incidence of thyrotoxicosis was higher in female 
(73.5%) compared to male (53.6%). But there was no 
statistically signi�cant relationship between sex and 
incidence of thyrotoxicosis (p>0.05)  (Figure 1). 

The distribution of etiologies by age group showed that 
thyrotoxicosis was most commonly found in 15-30 age 
range, with a prevalence rate of 62.5%. Retrobulbar tumors 
exhibit a reasonably uniform distribution across different 
age groups, but cavernous sinus thrombosis was most 
commonly observed in individuals aged 31-45, accounting 
for 50% of cases. Idiopathic proptosis was seen in 
individuals of all age groups, however it was slightly more 
prevalent in younger individuals (p<0.05)  (Table 2). 

Table 2: Distribution of Etiologies by Age Group

Thyrot-
oxicosis
(n=40)

15-30

31-45

46-60

25 (62.5)

11 (27.5)

4 (10.0)

0.046*

4 (40.0)

3 (30.0)

3 (30.0)

p-

Value

Age
Group

(Years)

Retrobulbar
Tumor (n=10)

Chi-
Square

5.67

Idiopathic
Proptosis

(n=4)

2 (50.0)

1 (25.0)

1 (25.0)

Cavernous Sinus
Thrombosis

(n=8)

2 (25.0)

4 (50.0)

2 (25.0)

The correlation between sex and several causes of 
proptosis was also examined. Thyrotoxicosis had higher 
prevalence in female (73.5%) compared to the male 
(53.6%). The frequency of retrobulbar tumors, cavernous 
sinus thrombosis, and idiopathic proptosis were similar in 
both male and female, indicating non-signi�cant 
relationship between sex and various proptosis etiologies 
(Table 3).

Table 3: Association between Gender and Different Proptosis 

Etiologies

Thyrotoxicosis

Retrobulbar Tumor

Cavernous Sinus

Thrombosis

0.41

p-
Value

Etiologies
Chi-

Square

2.87

15 (53.6)

5 (17.9)

5 (17.9)

25 (73.5)

5 (14.7)

3 (8.8)

40 (64.5)

10 (16.1)

8 (12.9)

Idiopathic Proptosis 3 (10.7) 1 (2.9) 4 (6.5)

Male
(n=28)

Female
(n=34)

Total 
(n=62)

The prevalence of thyrotoxicosis was higher in the younger 
age group (15-30 years), with an incidence rate of 62.5%. 
The occurrence was less frequent in older age groups, 
indicating a decrease in frequency as age increases 
(p<0.05), suggesting that age did not play a large role in 
determining the occurrence of thyrotoxicosis (Table 4).

Table 4: Incidence of Thyrotoxicosis in Various Age Groups

15-30

31-45

46-60

0.05*

p-

Value

Age Group

(Years)

Chi-

Square

10 (66.7)

3 (20.0)

2 (13.3)

15 (60.0)

8 (32.0)

2 (8.0)

25 (62.5)

11 (27.5)

4 (10.0)

Male

(n=15)

Female

(n=25)

Total 

(n=40)

3.22

Thyrotoxicosis was linked to the greatest percentage of 
diplopia (45.0%), discomfort (17.5%) and fever (10.0%). 
Other causes exhibited lesser frequency of symptoms, 
whereas idiopathic proptosis did not present any 
accompanying symptoms. It also suggested that there was 
no statistically signi�cant difference in the distribution of 
symptoms among distinct causes (p<0.05)  (Table 5).

Table 5: Associated Symptoms by Etiology

Thyrotoxicosis (n=40)

Retrobulbar Tumor (n=10)

Cavernous Sinus

Thrombosis (n=8)

0.028*

p-
Value

Etiologies
Chi-

Square

4.12

18 (45.0) 7 (17.5) 4 (10.0)

2 (20.0) 1 (10.0) 1 (10.0)

2 (5.0)

0 (0.0)

1 (12.5)

0 (0.0)Idiopathic Proptosis (n=4)

Male
(n=28)

Diplopia Pain Fever
Vision
Loss

0 (0.0)0 (0.0)0 (0.0)

1 (12.5)1 (12.5)1 (12.5)
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of 27.84 years, which aligned with the results of prior 
studies. For example, Zarei et al., [19] found that the 
average age was 34 ± 12.0 years, but Khan et al., [20] 
observed a signi�cantly higher average age of 44.8 ± 12.4 
years. In our investigation, retrobulbar tumors were found 
responsible for 16.1% of cases with unilateral proptosis, in 
addition to the high occurrence of thyrotoxicosis. 
Cavernous sinus thrombosis, characterized by the 
formation of blood clots in the cavernous sinus located at 
the base of the brain, was observed in 10.6% of cases. This 
issue can lead to serious eye di�culties and needs to be 
quickly identi�ed and treated. A tiny percentage of 
instances exhibited idiopathic proptosis, however, it is 
important to evaluate the presence of small masses, cysts, 
and reactive hyperplasia in cases where the cause of 
proptosis is not immediately apparent. Therefore, it is 
recommended to perform MRI imaging of the brain and 
orbit in all cases with unilateral proptosis to thoroughly 
investigate potential reasons. The incidence rate of 
thyrotoxicosis was considerably higher in the younger age 
group (15-30 years). This implied that thyrotoxicosis is more 
likely to develop in younger individuals as a cause of 
unilateral proptosis than in older age groups. The lower 
incidence in older age groups suggested that age is a 
signi�cant factor in the development of thyrotoxicosis [20-
24]. Among the etiologies examined, thyrotoxicosis was 
associated with the highest percentage of diplopia, 
distress, and fever. These symptoms were signi�cantly 
associated with thyrotoxicosis, emphasizing the 
signi�cance of taking these clinical presentations into 
account when diagnosing thyrotoxicosis in patients with 
proptosis. The necessity of comprehensive clinical 
e v a l u a t i o n s ,  w h i c h  i n c l u d e  d e t a i l e d  sy m p t o m 
assessments, to guarantee accurate diagnosis and 
expeditious treatment is underscored by the substantial 
correlation between these symptoms and thyrotoxicosis 
[25]. Exophthalmos (protrusion of eyeballs) is a frequently 
observed sign of this eye disease. It is most common during 
the initial year of the disease's onset. During the second 
year, occurrence of thyrotoxic goiter became more 
common, affecting around 60 to 80% of cases [26]. 
Nevertheless, the extent of exophthalmos may not exhibit a 
direct correlation with the intensity of thyrotoxicosis, since 
substantial protrusion can occur even in the presence of 
relatively minor thyroid symptoms [27]. Macovei observed 
that a small proportion of individuals with exophthalmic 
goiter exhibited a reduced basal metabolic rate, typically 
falling within the range of plus 10 to plus 20% [28]. 
Exophthalmos may occur before other clinical indications 
of thyrotoxicosis in exceptionally uncommon instances. 
There are only a few studies in the literature that describe 
this phenomenon, with eight reported occurrences where 
exophthalmos appeared prior to any indications of 
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C O N C L U S I O N S

Thyrotoxicosis was identi�ed as the primary cause of 

unilateral proptosis, particularly affecting young women. 

We  r e c o m m e n d  c o m p r e h e n s i v e  e v a l u a t i o n  fo r 

thyrotoxicosis in all proptosis cases, including thyroid 

function tests and MRI to rule out other etiologies. The 

signi�cant association with symptoms such as diplopia, 

discomfort, and fever underscores the need for thorough 

clinical assessment to ensure accurate diagnosis and 

prompt treatment.
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