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ABSTRACT 
Purpose:  To determine the role of thyroid stimulating immunoglobulin (TSI) in early diagnosis of patients with 

euthyroid Graves’ ophthalmopathy visiting Oculoplastic service of a tertiary care centre. 

Study Design:  Descriptive cross sectional study. 

Place and Duration of Study:  Oculoplastic service, outpatient department of ophthalmology, Lady Reading 
Hospital, Peshawar, Pakistan, from August 2015 to August 2016. 

Methods:  Patients of both gender, and all ages with any one of the signs and symptoms of Grave’s 
Ophthalmopathy at any stage and of any severity of disease, but normal thyroid functions, were included in the 
study.

 
Patients were selected by non-probability purposive sampling technique. One-way ANOVA test was done 

to find out relationship of TSI with age and gender. 

Results:  Among 90 patients included in the study there were 68.9% females and 31.1% males. Maximum 
number of patients were between 41 and 55 years (37.8%). Thyroid stimulating immunoglobulin (TSI) test was 
positive in 84% patients out of which 55.6% were females and 28.9% were males. Age group of 41 – 55 years 
had maximum number of positive TSI (32.2%) and > 56 years age group had 2

nd
 most positive TSI (26.7%) with 

the overall significance of 0.969.  The association of TSI with gender showed higher significance than age with p 
values of 0.142 and 0.908 respectively. 

Conclusion:  TSI is positive in majority of female Euthyroid Graves’ ophthalmopathy patients in age between 41 
and 55 years. Early diagnosis with the help of TSI in euthyroid Graves’ disease can prevent ocular complications 
by timely referral to the endocrinologist. 
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INTRODUCTION 

Thyroid eye disease is a common reason for many 

patients visiting Oculoplastic clinics because of its 

cosmetic and vision related problems. Graves’ disease 

is by far the most common cause of hyperthyroidism, 

with more than 1% prevalence in the general 

population.
1
 Thyroid related disorders are more 

common in females than males and increase with 
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increasing age.
2
 The peak incidence of Graves’ disease 

(GD) occurs among patients of 30 – 60 years age, with 

an increased incidence among African Americans.
3
 

The euthyroid Graves’ Ophthalmopathy occurs in 5-

10% of patients, which is mostly bilateral.
4
 

 Thyroid Associated Ophthalmopathy (TAO) is an 

organ specific, autoimmune process, in which the 

thyroid gland is over stimulated, causing 

hyperthyroidism. The extra ocular muscles (EOM) and 

thyroid gland have same antigenic nature that is 

recognized by the antibodies. Antibodies bind to the 

EOM and cause swelling behind the eyeball. The 

orbital and periorbital tissues are involved leading to 

swelling which has also been reported to be the result 

of mucopolysaccharide deposition posterior to the 

eyes, a symptom indirectly associated with Graves’ 

disease. The “orange peel” skin has been attributed to 

the infiltration of antibodies beneath the skin, causing 

an inflammatory response and subsequent fibrous 

plaques. 

 Euthyroid Graves’ Ophthalmopathy causes the 

characteristic eye symptoms of Graves’ 

Ophthalmopathy, also known as Thyroid Eye Disease 

(TED) without thyroid dysfunction. The clinical 

features of Graves’ eye disease involve eyelid 

retraction, proptosis, conjunctival chemosis, periorbital 

swelling and in advanced cases may result in loss of 

sight as a result of optic nerve compression.
5 

There is 

normal thyroid function tests (free T3, free T4, TSH) 

and elevated Thyroid Stimulating Immunoglobulin 

(TSI) levels, in patients with euthyroid Graves’ 

Ophthalmopathy.
6
 

 Euthyroid Graves’ Ophthalmopathy results in an 

immune response in soft tissues of the orbit especially 

muscles and these abnormal changes result in typical 

features of Thyroid Eye Disease.
7
 Therefore, TSI is a 

good indicator of progress of thyroid disease.
8 

TAO is 

a common but still least understood element of 

Graves’ disease, which involves inflammation, 

congestion and soft tissue remodeling of the orbit and 

unlike majority of autoimmune disorders, has variable 

severity and a predictable course.
6
 The TSI 

measurement is a clinically important indicator of 

disease severity even in chronic quiescent stage of the 

disease.
9
 

 The best management strategy of any disease is to 

timely treat the cause or underlying mechanism. The 

timely detection of thyroid stimulating 

immunoglobulin can be helpful in early diagnosis and 

management of Graves’ eye disease before it worsens 

clinically and affects vision. The rationale of the study 

was to improve the scarce data about this disease in 

Pakistan. 

 The purpose of the study was to determine the role 

of thyroid stimulating immunoglobulin (TSI) in early 

diagnosis of patients with euthyroid Graves’ 

ophthalmopathy visiting Oculoplastic service of a 

tertiary care centre. 

 
METHODS 

This was a cross sectional descriptive study conducted 

at the Oculoplastics service, outpatient department of 

ophthalmology of a tertiary care hospital of Peshawar, 

Pakistan. The total duration of the study was one year 

from August, 2015 to August, 2016.
 
Informed consent 

was taken from all the patients. Patients of both 

gender, and all ages with any one of the signs and 

symptoms of Graves’ Ophthalmopathy at any stage 

and of any severity of disease, but normal thyroid 

functions, were included in the study.
 
All patients 

having abnormal biochemical profile of thyroid 

functions (having high or low levels of T3, T4, and TSH 

level) or significant renal diseases, hepatic diseases, 

pulmonary diseases, patients on immunosuppressive 

therapy and patients having autoimmune diseases were 

excluded from the study. Patients who received any 

medical or surgical treatment in the past for any 

thyroid disorder were also excluded from the study.
 

The study was conducted after approval from hospital 

ethical and research committee. All patients presented 

to the Oculoplastic service, out patient department of 

ophthalmology, lady Reading Hospital Peshawar, who 

met the inclusion criteria and who were willing to 

participate in the study were examined. Graves’ 

Ophthalmopathy was diagnosed on the basis of eye 

examination by a consultant ophthalmologist 

(Assistant Professor or above with at least five years of 

professional experience). An informed written consent 

was obtained from all patients who were included in 

this study.
 
All patients had normal biochemical profile 

of thyroid gland (T3, T4, and TSH). The TSI was 

calculated by using fully automated chemistry 

analyzer HPLC (High Performance Liquid 

Chromatography).
 
The values of TSI was expressed in 

terms of percentage estimating cAMP accumulated in 

the presence of test immunoglobulin, in comparison 

with cAMP accumulated in the presence of normal 

immunoglobulin. Data was entered and analyzed 

http://en.wikipedia.org/wiki/Extraocular_muscles
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through SPSS version 22. Mean and standard 

deviations were calculated for numerical data like age. 

The frequency and percentage were calculated for 

presence of TSI in the euthyroid Graves’ 

ophthalmopathy. All results were presented in the 

form of tables and graphs. Stratification was done with 

regard to the age, gender, duration and severity of 

disease to see the effects on these variables. One-way 

ANOVA test was also done for TSI with age groups 

and gender. 

 
RESULTS 

A total of 90 patients were selected. Females were 

more than males, 68.9% and 31.1% respectively. Four 

age groups were made in which age group of 41 – 55 

years had 37.8% patients and more than 56 years of 

age group had 32.2% patients (Table 1). Among the 90 

patients, 84% had their thyroid stimulating 

immunoglobulin (TSI) test positive. Cross tabulation 

was performed for TSI with Gender. Among all 

patients, 84.4% of the males and females had their TSI 

positive. Out of these, 55.6% females and 28.9% 

males had positive TSI with a p value of 0.139 (Figure 

1). Maximum number of positive TSI were among the 

age groups 41 – 55 years (32.2%). Patients with more 

than 56 years had second high percentage of positive 

TSI (26.7%), with the overall significance of 0.969 

(Table 1). One-way ANOVA test was also done for 

TSI with age groups and gender. The association of 

 
Table 1: Distribution of Thyroid Stimulating 

Immunoglobulin among Age Groups. 
 

Age in 

Years 

Thyroid Stimulating 

Immunoglobulin Total p value 

Yes No 

 11 – 25  (9) 10.0% (2) 2.2% (11) 12.2% 

0.969 

26 – 40  (14) 15.6% (2) 2.2% (16) 17.8% 

41 – 55  (29) 32.2% (5) 5.6% (34) 37.8% 

> 56  (24) 26.7% (5) 5.6% (29) 32.2% 

Total (76) 84.4% (14) 15.6% (90) 100.0% 

 
Table 2: One – Way ANOVA for Age Groups and Gender 

with TSI. 
 

 N Mean S. D Sig. 

Age in 

Years 

Yes 76 2.89 .988 

.908 No 14 2.93 1.07 

Total 90 2.90 .995 

Gender 

Yes 76 1.66 .478 

.142 No 14 1.86 .363 

Total 90 1.69 .466 

TSI with gender showed higher significance than age 

with p values of 0.142 and 0.908 respectively (Table 

2). 
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Fig. 1: Gender distribution of thyroid stimulating immunoglobulin (P 
= 0.139). 

 
DISCUSSION 

Graves' ophthalmopathy (also known as thyroid eye 

disease, TED, dysthyroid/thyroid-associated 

orbitopathy (TAO), Graves' orbitopathy) is an 

autoimmune inflammatory pathology which affects the 

orbit around the eye, identified by upper eyelid 

retraction, swelling (edema), redness (erythema), 

conjunctivitis, and proptosis.
10

 It is thus a cosmetic as 

well as a sight threatening condition and one of the 

common reasons for visiting Oculoplastic clinic. 

Graves' ophthalmopathy is easily diagnosed in a 

patient with confirmed thyrotoxicosis, positive TSI.
11

 

 Graves’ disease is the most frequent cause of 

hyperthyroidism in areas with iodine deficiency, with 

20 – 30 cases annually per 100,000 individuals.
1
 The 

logical consequence is that patients with Graves’ 

hyperthyroidism, especially elderly, should be given 

particular attention by general practitioners and 

thyroid specialists.
12

 It is component of a systemic 

course with variable expression in the eyes, thyroid 

and skin, due to binding of auto-antibodies to tissues 

in these organs. These auto-antibodies target the 

fibroblasts of eye muscles, which can transform into 

fat cells (adipocytes). Fat cells and muscles enlarge 

and become inflamed. Compression of veins fails to 

drain fluid, resulting in edema.
10

 

Presence of TSI among Gender 

http://en.wikipedia.org/wiki/Autoimmune
http://en.wikipedia.org/wiki/Orbit_%28anatomy%29
http://en.wikipedia.org/wiki/Edema
http://en.wikipedia.org/wiki/Erythema
http://en.wikipedia.org/wiki/Conjunctivitis
http://en.wikipedia.org/wiki/Proptosis
http://en.wikipedia.org/wiki/Edema
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 Annual incidence is 16/100,000 in females, 

3/100,000 in males. In 3 to 5% of patients, the disease 

is severe with intense pain, and sight threatening 

corneal ulceration or compression of the optic nerve. 

Tobacco smoking, related with many autoimmune 

disorders, increases the incidence to 7.7 fold.
10

 

 Mild disease mostly resolves by using artificial 

tears and quitting smoking by reducing dryness and 

discomfort. Treatment of severe cases includes 

glucocorticoids  and occasionally cyclosporine.
13

 

Some anti-inflammatory biological mediators, like 

infliximab, etanercept, and anakinra have been tried, 

but none of randomized controlled trials have 

demonstrated effectiveness. 

 Early diagnosis and timely management can 

prevent or lessen the complications of this thyroid eye 

disease. Some patients may present with any one or 

more features of this thyroid associated 

ophthalmopathy with thyroid dysfunctions. Some 

patients although having thyroid functions within 

normal limits may present with Graves’ 

ophthalmopathy and in some cases, the disease is 

unilateral. For this presentation patient moves from 

physician to physician and unnecessary and expensive 

invasive and non invasive investigations are carried 

out and all are in vain. The patient thinks that she or he 

is suffering from some rare disease, which cannot be 

diagnosed by routine knowledge and investigations. 

Due to this delay in treatment, some patient undergoes 

psychological issues and depression, although it is a 

treatable disease. Majority of signs and symptoms 

regress and complications are prevented. By 

evaluating TSI in these Euthyroid patients, which is 

almost 88.6% positive in Euthyroid Graves’ 

ophthalmopathy, the early diagnosis and timely 

treatment can lessen the morbidity. The sensitivity and 

specificity of TSI is 100%. 

 Accuna et al
14

 in their study on 49 patients with 

Euthyroid Graves’ ophthalmopathy, found positive 

TSI in 65% of cases which is lower than our study. 

Possible explanation for this is that we used patients of 

of all ages and both gender at any stage of the disease. 

Kraiem et al
15

 had 72% positive TSI and again it is 

lower than in our study. Possible explanation can be 

better diagnostic tools and newer method of detection. 

 Emphasis should be given to early diagnosis and 

timely management of the patients. By estimating TSI, 

further unnecessary and expensive invasive and non-

invasive investigations can be avoided.
16

 In our study, 

TSI was present in 88.6% patients of Euthyroid 

Graves’ ophthalmopathy (sensitivity & specificity of 

TSI is 100%), and majority of the patients were above 

60 years and the duration of disease did not have any 

effect on severity of disease. Oculoplastic surgeons in 

particular should be aware of the diagnostic value of 

TSI to prevent the cosmetic as well as sight 

threatening complications of this disease by early 

diagnosis and referral to endocrinologist especially 

when the disease is in acute stage. 

 Circulating anti-thyroglobulin (anti-TG) 

antibodies are also present in Graves’ disease but anti-

TG antibodies can be present in individuals without 

any other evidence of thyroid dysfunction.
17 

Another 

important clinical use TSI determinations is their value 

in predicting the relapse of hyperthyroidism in treated 

patients.
18

 

 There are some conflicting reports in the literature 

regarding TSI levels and Graves’ ophthalmopathy.
19

 In 

a study on children, the authors did not find a 

relationship between TSI levels and presence of 

Graves’ ophthalmopathy.
20

 

 Limitation of this study is that it is a single center 

study and we cannot generalize the results. Further 

studies are required across Pakistan so that this test can 

be added in the routine protocol of management of a 

patient with clinically diagnosed Euthyroid Graves’ 

disease. 

 
CONCLUSION 

TSI is positive in majority patients of Euthyroid 

Graves’ ophthalmopathy, which is a sight-threatening 

condition in patients visiting Oculoplastic clinics and 

can be diagnosed early with the help of TSI without 

any expensive investigations even when other thyroid 

function tests are normal. The association of TSI with 

gender showed higher significance than age. Early 

diagnosis can prevent complications by timely referral 

to the endocrinologist. 
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