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Abstract 

Introduction: Thyroid-associated ophthalmopathy is a complex orbital inflammatory disease, which can be sight threatening, debilitating and 

disfiguring. Thyroid eye disease is more severe in patients with thyroid dysfunction than in those with euthyroid status. Material and Methods: 

Study Design: This is a prospective and observational study conducted at Department of Ophthalmology. The patients included in the study their 

demographic data was recorded along with the serum levels of T3, T4, TSH at the time of diagnosis and examination. All the patients detailed 

ocular examination was carried out with the help of torch light, and slit lamp for anterior segment evaluation, direct ophthalmoscopy for posterior 
segment evaluation, indirect ophthalmoscopy whenever necessary. Proptosis was measured with the help of Hurtles exophthalmometer and 

graded as mild-moderate (less than 3 mm) and severe (more than 3 mm). Result: A total of 70 patients were examined. Of the 70 cases, male 

preponderance was noted.The age group 41-60 years had the highest incidence of thyroid orbitopathy, the patients were arbitrarily divided into 
four groups and least one less than 20 years of age group. Among 70 patients, 13 (18.5%) were hyperthyroid, 54 (77.1%) were hypothyroid, and 6 

(8.5%) patients were euthyroid. Most of the patients came with complaint itching of (30.0%). The second most common symptom was foreign 

body sensation (24.2%). In hyperthyroid lid, retraction was more common (84.6%). In hypothyroid lid, edema was more common (16.6%). 
Frequency of dry eye syndrome in patients with TD was present; 29 (26.4%) patients had dry eye disease. Among 70 patients, proptosis was 

present in 3 patients had proptosis. Most of the patients were myopic. Conclusion: The present study examined the thyroid-associated 

ophthalmopathy in a tertiary care teaching hospital. Our results would be helpful in early diagnosis and proper management of thyroid-associated 
ophthalmopathy. 
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Introduction  
 

Thyroid-associated ophthalmopathy or Thyroid-associated orbitop-
athy (TAO), frequently termed Graves ophthalmopathy, is part of an 

autoimmune process that can affect the orbital and periorbital tissue, 

the thyroid gland, and, rarely, the pretibial skin or digits (thyroid 
acropachy). [1] This condition is the most common autoimmune 

disease of the orbit. [2] Although the use of the term thyroid 

ophthalmopathy is pervasive, the disease process is actually an 
orbitopathy in which the orbital and periocular soft tissues are 

primarily affected with secondary effects on the eye. [3] Thyroid-

associated orbitopathy is usually self-limiting and associated with 
Graves disease. In a minority of cases, this condition complicates 

Hashimoto thyroiditis. Cases have also been reported in 

hypothyroidism. [4] A retrospective, cross-sectional study of 461 
German patients with thyroid-associated orbitopathy found a 4.3% 

prevalence of euthyroid/hypothyroid and a 95.7% prevalence of 

hyperthyroid. [5]Thyroid-associated orbitopathy may precede, 
coincide, or follow the systemic complications of dysthyroidism. 

Risk factors for thyroid-associated orbitopathy include increased age 

of onset, duration ofgraves hyperthyroidism, and smoking. [6] The 
ocular manifestations 
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of thyroid-associated orbitopathy include eyelid retraction, proptosis, 

chemosis, periorbital edema, and altered ocular motility with 

significant functional, social, and cosmetic consequences. Of affected 
patients, 20% indicate the ocular morbidity of this condition is more 

troublesome than the systemic complications of dysthyroidism. [7] 

The annual incidence rate of thyroid-associated orbitopathy has been 
estimated at 16 cases per 100,000 women and 2.9 cases per 100,000 

men in one rural Minnesota community. [8] There appears to be a 

female preponderance, with women are affected 2-6 times more 
frequently than men; however, severe cases occur more often in men 

than in women. [9] In addition, most patients are aged 30-50 years, 

with severe cases appearing to be more frequent in those older than 
50 years. [10]Early diagnosis and appropriate monitoring of thyroid-

associated orbitopathy may decrease corneal exposure and compres-

sive optic neuropathy. Although most cases of thyroid-associated 
orbitopathy do not result in visual loss, this condition can cause 

vision-threatening exposure keratopathy, troublesome diplopia, and 

compressive optic neuropathy. Therefore, although the prognosis is 
generally favorable for patients with this condition, and most patients 

do not require surgical intervention, all clinicians should be able to 
recognize thyroid-associated orbitopathy.  

Material and Methods 

Study Design: This is a prospective and observational study 
conducted at Department of Ophthalmology. 

Inclusion criteria 

All the Age groups with either gender subjects who were diagnosed 
with thyroid disease or those thyroid eye diseases with euthyroid 
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status with thyroid hormone profile at the time of diagnosis and at the 

time of examination visiting Ophthalmology OPD, and who gave 
consent for this study are included. 

Exclusion criteria 

Patients without thyroid hormone profile or those who didn’t give 
consent are not included in this study. Patients with thyroid disease 

and with age less than 10-year-old were excluded from the study.  

Sampling method: The patients included in the study their 
demographic data was recorded along with the serum levels of T3, 

T4, TSH at the time of diagnosis and examination. All the patients 

detailed ocular examination was carried out with the help of torch 
light,and slit lamp for anterior segment evaluation, direct ophthalm-

oscopy for posterior segment evaluation, indirect ophthalmoscopy 

whenever necessary. Proptosis was measured with the help of Hurtles 
exophthalmometer and graded as mild-moderate (less than 3 mm) 

and severe (more than 3 mm).  Simple ruler scale was used for 

evaluation of upper lid retraction and it was graded as mild-moderate 
(less than 2 mm) and severe (more than 2 mm). Schirmers test was 

used for the evaluation of dry eye disease and was considered 

negative if more than 10 mm of wetness of the Schirmers strip over 5 
minutes.The present study also observed the presence of conjunctival 

chemosis, congestion, diplopia, restriction to extra ocular movements 

and intraocular pressure was measured by using Goldman’s 
applanation tonometry technique.The extraocular motility (EOM) 

function was assessed by asking the patient to move their eyes in an 

H-shaped pattern while severity of EOM was defined as the presence 
of chemosis, lid edema. 

Statistical analysis:Then data was entered on SPSS software and 

analysed by using chi square test and one way annova test was used 
to establish the significance of serum levels of T3, T4, TSH at the 

time of study and Pre T3, Pre T4 and Pre TSH at the time of 

diagnosis of thyroid disease with the  
severity and the frequency of thyroid eye disease signs. 

Results  

A total of 70 patients were examined. Of the 70 cases, male 
preponderance was noted as shown in table 1. 

 

Table 1: Sex distribution of patients 

Sex No. of patients Percentage 

Male 28 40 

Female 42 60 

Total 70 100 

 

Table 2: Age distribution of patients 

Age group No. of patients Percentage 

<20 4 5.7 

21-40 23 32.8 

41-60 34 48.5 

>61 9 12.8 

Total 70 100 

According to table 2, 41-60 years age group had the highest incidence of thyroid orbitopathy, the patients were arbitrarily divided into four 

groups and least one less than 20 years of age group. 

 

Table 3: Ocular manifestations 

Thyroid status No. of patients Percentage 

Hyperthyroid 13 18.5 

Hypothyroid 54 77.1 

Euthyroid 3 8.5 

Total 70 100 

In table 3, among 70 patients, 13 (18.5%) were hyperthyroid, 54 (77.1%) were hypothyroid, and 6 (8.5%) patients were euthyroid. 

 
Table 4: Severity of Thyroid-associated ophthalmopathy 

Severity of TAO No. of patients Percentage 

Mild 51 72.8 

Moderate 16 22.8 

Severe 3 4.2. 

Total 70 100 

 

Table 5: Symptoms of thyroid eye disease patients 

Sign No. of patients Percentage 

Itching 21 30 

Foreign body sensation 17 24.2 

Dry eye 9 12.8 

Lid swelling 7 10 

Redness 6 8.5 

Difficulty in reading 5 7.1 

Protrusion of eye 3 4.2 

Diminution of vision 1 1.4 

Watering 1 1.4 

In table 4 shows the frequency of different symptoms among the study group. Most of the patients came with complaint itching of (30.0%). The 

second most common symptom was foreign body sensation (24.2%). 
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Table 6: Ocular Signs in hyperthyroidism patient 

Sign 
Hyperthyroid, 

N=13 (%) 

Hypothyroid, 

N=54 (%) 

Lid edema (Enroth’s sign) 7 (53.8) 9 (16.6) 

Lid retraction (Dalrymple sign) 11 (84.6) - 

Lid lag (Graefe’s sign) 9 (69.2) - 

Conjunctival congestion 3 (23.0) 2 (3.7) 

Corneal ulcer 2 (15.3) 1 (1.8) 

Proptosis 3 (30.7) - 

Scleral show 7 (53.8) - 

Increased palpebral aperture 6 (46.1) - 

Restrictive myopathy 1 (7.6) - 

Refractive error 12 (92.3) 42 (77.7) 

Increase IOP with optic disk and visual field change 1 (7.6) - 

 

In table 5 shows the different types of signs among these two groups. 

In hyperthyroid lid, retraction was more common (84.6%). In 
hypothyroid lid, edema was more common (16.6%). Frequency of 

dry eye syndrome in patients with TD was present; 29 (26.4%) 

patients had dry eye disease. Among 70 patients, proptosis was 
present in 3 patients had proptosis. Most of the patients were myopic.  

Discussion 

Thyroid eye disease can be an extremely distressing condition that 
affects both men and women, primarily in their formative years. 

Fortunately, our understanding of the disease process has increased 

dramatically of late, allowing for targeted treatments that have the 
potential to change the course of the disease. Here, discusses the 

epidemiology of TED, the anatomy involved, how it affects the eye 

and how to best diagnose it. [11] 
Pathophysiology 

The thyroid gland, located in the neck, is chiefly responsible for 

secreting thyroid hormones. These hormones are integrally involved 
in almost every process of the body, including regulation of the heart, 

lungs, brain and metabolism. If the thyroid produces too much of the 

hormone thyroxine, hyperthyroidism occurs. Hyperthyroidism leads 
to cell growth, both via the effects of the hormone and via the IGF-1 

(insulin like growth factor) pathway, which is connected to the 

thyroid hormone receptor. Activation of these two pathways leads to 
growth of fat, muscle and fibrous cells, causing the characteristic 

clinical manifestations of thyroid eye disease. [12] In general, 

between 25 and 50 percent of patients with a thyroid problem 
(hyperor hypothyroidism) will go on to develop some form of 

TED, with roughly 5 percent having a moderate to severe form of the 

disease that can affect vision. Interestingly, once TED starts, it’s a 
separate process from the initial thyroid abnormality, with very little 

interaction between the two. Specifically, once patients develop 

TED, having well-controlled thyroid hormone levels won’t make the 
eye disease better, although having poorly-controlled thyroid 

hormone levels may make it worse. Though strides are constantly 

being made, it’s still unclear exactly why patients with a thyroid-
hormone abnormality develop the eye disease. [13]In our study, there 

was female preponderance. Out of 70 patients, 42(60%) were female 

and 28(40%) were male. This was similar to the results of Palikhe et 
al. who reported 80 (68.4%) patients were females and 37 (31.6%) 

were male. [14] In our study, females more commonly, and is seen in 

the 4th  and 5th decades of life and commonly in females as cited by 
many previous studies. The mean age of presentation of the TED was 

41.84 years in our study. This was similar to the results of Patel A et 

al. who reported median age as of 43 years and 39.7 years by Rajai et 
al. who documented 39.7 years as the median age. [15,16]In our 

study, TED can occur in any form of TD either hyper, hypo, or 

euthyroid state. In our study, out of 70 TED patients, 13(18.5%) were 
hyperthyroid and 54(77.1%) were hypothyroid. The study by 

Agnihotri P et al. showed that out of 84 TED patients, 63 (75%) were 
hyperthyroid, 14(16.7%) were hypothyroid, and 7(8.3%) were 

euthyroid. [17] A study reported by DeParis SW et al. at Mayo 

Clinic,Rochester,USA,has cited that 90% patients were hyperthyroid, 

6% euthyroid, 1% had primary hyperthyroidism, and 3% had 
Hashimoto’s thyroiditis. [18] In our study showed that eyelid 

retraction was present in 84.6% (n = 13) which was similar to results 

of Choudhari P.C et al. by 79.8%. [19] Another study by Sabita P et 
al. reported that lid retraction was present in 98% of the patients. [20] 

Similarly, lid lag was present in 70.6% (n = 17) of cases in our study 

while it was reported as 76.2% by Holthoff HP et al. and 43.33% by 
Chen Q et al. [21,22] This difference could be due to ethnic variation 

and also due to varying degree of disease severity. Restrictive 

extraocular myopathy was seen in only in 7.6% in patients with 
hyperthyroidism. This finding is similar to that found in the study by 

Sarfo-Kantanka et al. [23] In our study, corneal ulcer was seen in 

15.3 % of cases of hyperthyroidism. The possible cause of increased 
intraocular pressure (IOP) and thus causing optic neuropathy might 

be increased episcleral pressure which hinders the outflow thus 

increasing IOP. The other mechanism of increased IOP might be 
compression of the globe by inflamed and fibrosed inferior rectus 

muscle.  

Conclusion  

Most of the patients who come for ophthalmic department with TAO 

are females belonging to 20 – 40 years of age. Though many of them 

had toxic thyroid symptoms and swelling, even enlargement of EOM 
on USG, ‘B’ scan orbit and CT scan the proptosis was mostly 

minimal. Many of them were on medical Treatment associated with 

proptosis for thyroid and required systemic steroids for arresting 
progression of ophthalmic disease. The most important reason for 

consulting ophthalmologists is to get a good cosmetic appearance 

since many of these patients have marked lid retraction, with even 
minimal proptosis, cause an ugly starring look either unilaterally or 

bilaterally.  
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