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Abstract:  
Aim 
To assess the prevalence of Thyroid Eye Disease among thyroid disorder patients. 
Introduction 
Thyroid Eye Disease (TED) is a debilitating autoimmune disorder seen in hyperthyroid, hypothyroid and euthyroid 
patients. The global prevalence of TED is estimated to be 16 per 100,000 women and 2.9 per 100,000 men in the 
general population. Common symptoms include dry eyes, eyelid retraction, excessive watering, conjunctival 
redness and swelling, retro-orbital pain and blurred vision. This study aims to assess the prevalence of TED 
among dysthyroid patients attending Saveetha Medical College and Hospital, Chennai. 
Methodolody 
The purpose of this study is to find the prevalence of TED among dysthyroid patients attending Saveetha Medical 
College and Hospital, Chennai during the months of July and August. A detailed history of each patient was taken 
after which a series of tests were conducted to identify and classify the severity of TED. This was done using 
NOSPECS (no signs, only signs, soft tissue involvement, proptosis, extraocular muscle involvement, corneal 
involvement, sight loss) classification. Schirmers test was performed to assess the prevalence of dry eyes among 
TED patients. 
Result 
122 patients consisting of 87 females and 35 males were included in this study. 43% (53 patients) were found to 
have Thyroid Eye Disease. There was no significant difference in prevalence between male and female subjects 
(43.6% and 42.8% respectively). The presence of TED was far greater in hyperthyroid than in hypothyroid 
patients. 44 out of 53 patients with TED were hyperthyroid (83%), 7 were hypothyroid (13.2%), and 2 patients 
were euthyroid (3.7%) . Schirmers test conducted on each patient revealed that 12% of the TED patients suffered 
from dry eyes. NCT test conducted to find the intraocular pressure in TED patients revealed no significant results. 
Conclusion 
The high prevalence of TED seen in dysthyroid patients in this study calls for increased awareness regarding 
ocular manifestations in thyroid disorders. Patients should be encouraged to undergo regular checkups to ensure 
normal functioning of eyes and to prevent progression of the disease. 
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INTRODUCTION 

Thyroid Eye Disease ( or Graves  ’Opthalmopathy) is a condition caused by inflammation and enlargement of 

extraoccular muscles, de novo adipogenesis and interstitial edema [1]. CT indicates that most TED patients have a 

mixture of both extraocular muscle enlargement and orbital fat expansion [1,17].TED can be debilitating as it can 

cause optic nerve damage, ocular hypertension, Diplopia and glaucoma. Quality of life can be greatly compromised 

even in mild cases of TED [2].  

90% of TED patients are known to be hyperthyroid, 5% are hypothyroid and 5% are euthyroid patients [3]. In the 

USA, the incidence of TED was 16 per 100,000 population per year in females and 2.9 per 100,000/year in males 

[3]. Surprisingly this ratio reverses in severe TED in which a female to male ratio of 1:4 is seen [4] [9].  About 60% 

of hyperthyroid patients eventually develop TED [5]. 
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Risk factors of TED consists of middle age, female gender and smoking [6]. Smokers with Graves  ’disease are 

approximately 2 times more likely to develop TED and heavy smokers are 8 times more likely [7].  

Common symptoms of thyroid eye disease includes dry eyes, excessive watering, eye lid swelling, eye lid 

retraction, proptosis, conjunctival or eyelid redness and swelling, blurred vision and retro orbital pain [8].  

A meta-analysis on the  ‘prevalence of TED in Graves  ’disease patients  ’conducted across 33 articles found that the 

pooled prevalence of TED in 22,384 Graves ’disease patients was 40% [9]. 

A study conducted in multiethnic Malaysian patients with Graves' disease, a similar rate of 34.7% patients had 

Thyroid Eye Disease [10]. 

There is a lack of research conducted regarding the prevalence of TED in Asian countries, especially India. This 

makes our study crucial in determining the prevalence TED among Indian dysthyroid patients. It also aids in 

comparing results obtained in our study with global statistics and research conducted in different parts of the part.  

METHODOLOGY 

A cross-sectional study was conducted on the prevalence of thyroid eye disease among dysthyroid patients who 

visited the Department of General Medicine, General Surgery and Ophthalmology in Saveetha Medical College, 

Chennai. The study was performed during a period of 3 months from July to September 2021. 

A total of 122 patients were included in the study after confirming their thyroid status based on previous lab reports. 

87 patients were females and 35 patients were males. Among these patients, 88 were hyperthyroid, 23 were 

hypothyroid, and 11 patients were euthyroid. All patients were above the age of 20 and their informed consent was 

taken before including them in the study. Each patients had confirmed their thyroid status using blood reports and 

were on regular medication for their condition. They also followed up frequently to avoid any complications. 

Each participant was first asked about their demographic details, past medical and surgical history. NOSPECS 

classification(No signs/only signs/soft tissue involvement/proptosis/extraoccular muscle involvement/corneal 

involvement/ sight loss-optic nerve involvement) was used to identify the presence and classify the severity of TED 

[11]. Additionally, each patient underwent various tests such as Slit lamp examination, fundus examination, visual 

acuity, colour vision, acceptance, schirmers test and non-contact tonometry. Patients with at least one sign and 

symptom was considered to have thyroid eye disease. 

NOSPECS classification score 

Score Findings 

0 No signs or symptoms 

1 Only signs 

2 Soft tissue involvement with symptoms and signs 

3 Proptosis (>20mm) 

4 Extraocular muscle involvement 

5 Corneal involvement  

6 Sight loss  
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Schirmer’s test was performed to evaluate the aqueous tear production which is reduced in dry eyes, a common 

sign of TED. Using a strip of filter paper (what an 41 filter paper-35mm×5mm), a 5mm fold is made on one end and 

placed over the lateral third of the lower lid. Patient is then asked to keep their eyes closed for 5 minutes [12]. This 

test was performed without using anesthesia. A wetting of less than 10mm of the strip was considered as indicating 

dry eyes. 

Non-contact Tonometry (NCT) is test performed to find the intraocular pressure (IOP)  in which the instrument blows 

a brief puff of air at the cornea (hence also known as puff test). The tonometer records the IOP from the change in 

the light reflected off the cornea as it is indented by the air puff. 

RESULT 

Of the 122 patients included in the study, 43.4% of the patients presented with thyroid eye disease (53 patients). 38 

patients among them were female and 15 were males. There was no difference in the prevalence of TED between 

males and females [38/87 in females (43.6%), 15/35 in males (42.8%)] (Table1).  

Table 1 

 Total number of 

patients  

Patients with TED Patients without 

TED  

% of TED patients 

Females 87 38 49 43.6% 

Males 35 15 20 42.8% 

Among hyperthyroid patients, 50% of the patients had TED (44/88 patients). However, a comparatively reduced 

prevalence was seen in hypothyroid with 30.4% having TED (7/23 patients) and only 18.1% in euthyroid patients 

(2/11 patients) (table2). 

Table 2 

 Total number of 

patients 

Patients with TED Patients without 

TED 

% of TED patients  

Hyperthyroid 88 44 44 50% 

Hypothyroid 23 7 16 30.4% 

Euthyroid  11 2 9 18.1% 

 

The presence of TED was far greater in hyperthyroid than in hypothyroid and euthyroid patients. 44 patients with 

TED were hyperthyroid (83%), 7 were hypothyroid (13.2%), a 2 were euthyroid (3.7%). (fig. 1) 
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(Fig.1) 

88.6% of the patients were classified under class 1 of TED (47/53 patients). In these patients, eyelid retraction was 

the most common sign seen.7.5% of the patients presented with class 2 TED with edema of conjunctiva and lids 

(4/53). Proptosis was seen in 3.8% of the patients and were classified under class 3 of TED (2/53 patients). 

Table 3 

NOSPECS score Hyperthyroid  Hypothyroid Euthyroid 

No signs -0 44 16 9 

Only signs- 1 42 3 2 

Soft tissue involvement- 2 3 1 0 

Proptosis- 3 2 0 0 

Extraocular muscle involvement-4 0 0 0 

Corneal involvement- 5 0 0 0 

Sight loss- 6 0 0 0 

 

 This reveals that all the subjects included in the study had  no severe ocular complications due to TED since none 

of the patients in the study had a nospecs score of above 3. None of the subjects suffered from optive nerve 

damage, sight loss or any corneal involvement. Proptosis (score 3) was only seen in hyperthyroid patients. 

Euthyroid patients with TED only had signs of TED (score 1)  with no soft tissue involvement. 

This may be a result of regular hospital visits and eye checkups followed by the subjects involved in the study.  
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Schirmer’s test was performed on each patient without using anaesthesia and showed that 12% of the patients with 

TED had dry eyes with results ranging from 8 to 10mm. 

 

Fig 2 

Non contact tonometry ( NCT) test conducted to assess the intraocular pressure of each patients revealed no 

significant findings. None of the patients included in the study suffered from ocular hypertension due to TED.  

DISCUSSION 

In this study, 43.4% of the dysthyroid patients who were included in the study were found to have thyroid eye 

disease. This result coincides with the results of the meta-analysis study published in 2020 which calculated the 

pooled prevalence of TED in GD patients to be 40%. Asian countries had a higher pooled prevalence of 44% , 

followed by Europe with 38%, followed by North America with a prevalence of 27%. The slight increase in 

prevalence of TED among Asians may be due to the genetic predispositions, biochemical factors or increased 

prevalence of smokers [13]. However there has been controversy regarding the prevalence of TED in Asian 

countries compared to European countries. Some studies even suggest ethnic differences to be due to difference in 

smoking rates[2]. 

A study conducted in multiethnic Malaysian patients with Graves' disease, a similar rate of 34.7% patients had 

Thyroid Eye Disease [10]. However a decreased prevalence of TED among dysthyroid patients was seen in a study 

conducted in Korea in which 17.3% dysthyroid patients had TED[14]. 

In other British Studies, the prevalence of TED using NOSPECS was reported to be 51.7% in a Grave’s disease 

cohort [16]. 

Our study found no significant difference in prevalence of TED between males and females. A similar study 

conducted in Korea also found similar results in which TED has equal prevalence in both males and females [14]. 

This may be because although TED is more common in younger women, studies have found that men and 

advancing age are at higher risk of severe disease [15]. It has also been seen that the mean age at onset of orbital 

disease was 44.4 years for women and 43.9 years for men, and at an average of 2.5 years from the onset of thyroid 

disorder[15].  

Although any form of dysthyroidism can potentially cause TED, various studies have concluded that TED is most 

commonly seen in hyperthyroid patients. One such study found the global prevalence was 10.36% for 

hypothyroidism, 86.2% for hyperthyroidism and 7.9% for euthyroidism [16]. This study found similar results as 83% 

of the patients with TED were hyperthyroid ,13.2% were hypothyroid and 3.7% were euthyroid. 



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 1, pp 853-859 

858 

 

Smoking is considered as a major risk factor for TED. Ex-smokers have an increased risk compared to nonsmokers 

and a two fold increased risk of TED is evident in current smokers [17].  

Along with assessing the severity of TED, this study also found the prevalence of dry eyes, a common sign in TED, 

in the study subjects. Studies found mechanical impairment of orbital muscles and immune mediated lacrimal gland 

dysfunction to be the cause of altered tear film seen in TED patients with Dry eyes. Ocular inflammation also 

contributes to this [18].  

A value above 10mm is generally considered normal while performing schirmers test without anaesthesia. In this 

study we found 12% of the TED patients to have dry eyes without schirmers test results ranging from 8 to 10mm. 

Increased intraocular pressure is a common manifestation of TED. Studies have shown a prevalence of 3.74% 

ocular hypertension and a 2.8% prevalence of glaucoma among TED patients [19]. The cause of elevated IOP is an 

increase in the episcleral venous pressure [20]. This study showed no significant result on conducted NCT test. This 

may be due to absence of patients with severe TED present in the study. 

The low prevalence of severe TED in this study may be attributed to awareness of each patients regarding their 

thyroid condition for which they are on regular treatment. This study being hospital based is a limitation to the study. 

A population based study would be required to assess the prevalence of TED on a large scale in order to find the 

actual prevalence of severe forms of TED. 

CONCLUSION 

This study revealed the prevalence of TED in dysthyroid patients to be 43.4%. This shows that TED is a common 

manifestation of thyroid disorders. However, none of the sunbjects included in the study had severe forms of TED. 

This may be due to their frequent visits to the hospital for eye checkups and regular treatment for their respective 

thyroid condition. This shows that disease can be arrested from progression if treated well and if eyes are assessed 

regularly.  

Since it can be debilitating as the disease progresses, active screening should take place especially in patients with 

lower lid retraction and proptosis. Regular eye check ups must be advised to thyroid patients to ensure proper 

ocular function. 
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