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Abstract: 
Background: Thyroid eye disease represents an organ-specific autoimmune process that is usually associated 

with thyroid disease. Graves’ disease is the most common thyroid abnormality associated with thyroid eye 

disease. 

Aim: This study was conducted for the profile of ocular manifestation in Thyroid Eye Disease (TED).  

Method and Materials: A cross-sectional study of 117 cases of thyroid dysfunction was carried out at 
Ophthalmology Department of Maharani Laxmi Bai Medical College,Jhansi out of which 84 (71.79%) cases 

had ocular manifestation. They were evaluated and analyzed in detail and the characteristics documented 

included patient’s demography, ocular and systemic history and as well as ocular examination and some of the 

systemic and laboratory findings.  

Results: In this study, mean age of presentation of TED was 39.8 years. 60 patients were female and 26 were 

male. The maximum patients of both sexes were in the fourth decade of their lives. The common lid signs were 

lid retraction and lid lag. Proptosis was seen in 33.3% of cases out of which 68% had bilateral proptosis. 

Corneal ulcer was seen in 7.1% and optic neuropathy in 1.2% of cases. In 27.3% of cases there was elevation of 

IOP. Dry eye was seen in 61.9% of cases and POAG seen in 8.3% of cases. In the study population 75% were 

hyperthyroiditic, 16.7% were hypothyroiditic and 8.3% were in euthyroid state.  

Conclusion: Female was more commonly affected. The maximum number of patients of both sexes was in the 
fourth decade of their lives. Hyperthyroidism patient had greater chance of ocular manifestation. 
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I. Introduction 
The thyroid gland is an endocrine gland in the body, and consists of two inter connected lobes. It is 

located at the front of the neck region, below the laryngeal prominence. The thyroid gland secretes thyroid 

hormones, which influence the metabolic rate, protein synthesis, and have a wide range of other effects, 

including on development. The thyroid hormones T3 and T4 are synthesized from iodine and tyrosine. The 

thyroid also produces calcitonin, which plays a role in calcium homeostasis [1]. Hormonal output from the 

thyroid is regulated by thyroid-stimulating hormone (TSH) secreted from the anterior pituitary, which itself is 

regulated by thyrotropin-releasing hormone (TRH) produced by the hypothalamus [2]. Any structural or 

functional deficit either in thyroid gland or in their stimulating hormone due to any reason (genetical, 

environmental etc.) causes thyroid disorder and thus causes its deleterious effect on the body [3]. A cross-

sectional multicenter study done in urban population of eight cities in India reported the prevalence of 

hyperthyroidism to be 10.95% (n = 5376) [4] . In Nepal, a retrospective hospital based study done in central 

region reported the prevalence of thyroid dysfunction to be 29.00% [5]. 
Thyroid Eye Disease also known as Graves orbitopathy is typically a self-limiting autoimmune process 

associated with dysthyroid states. The clinical presentation may vary from very mild disease to severe 

irreversible sight-threatening complications. It is the most common disease affecting the orbit. It is detectable in 

approximately 25% of unselected patients with Graves’ disease if eyelid signs are excluded, and 40% if eyelid 

signs are included [6]. It generally presents during 4th and 5th decade of life while it can affect neonates and 

elderly. 

India is a developing country where around 18% people are of age group 40 - 60 [7], and females are 

more in numbers than males (male to female ratio: 0.96) [8]. Also there is high rate of smokers (25% - 73%) in 

Nepal [9]. Hence, Nepal is a country with high risk factors but no any study is attempted to know the burden of 

thyroid ophthalmopathy and the varieties of ocular manifestations due to thyroid disorder. This study is 

designed to find the rate of ocular manifestation in thyroid disorder in a hospital setting. 
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II. Materials And Methods 
A hospital based cross-sectional study was designed to evaluate the ocular manifestations in patients with 

thyroid disorder. A sample size was calculated assuming the prevalence of 8%, in 95% of confidence interval 

with permissible error of 5%. The total sample size calculated was 114. 

 

 Study design: A hospital based cross-sectional study. 

Study location: This was a tertiary care teaching hospital based study done in Department of Ophthalmology, 

Maharani Laxmi Bai Medical College, Jhansi. 

Study duration: September 2020 to march 2021. 

Sample size: 117 patients. 

Sample size calculation: A sample size was calculated assuming the prevalence of 8%, in 95% of confidence 

interval with permissible error of 5%. The total sample size calculated was 114. The required sample was 
collected randomly from outdoor patient department of ophthalmology department of Maharani Laxmi Bai 

Medical College, Jhansi. 

Subjects and Selection methods: The required sample was collected randomly from outdoor patient 

department of ophthalmology department of Maharani Laxmi Bai Medical College, Jhansi. 

 

Inclusion criteria: 

1. Patients with new onset thyroid hormone disorder. 

2. Age 10-60 years of age. 

3. Willing to take part in the study 

Exclusion criteria: 

1. Pre-existing thyroid eye disorders 
2. Other co- morbidities such as rheumatoid arthropathy, or other auto immune disorders. 

3. History of trauma 

4. History of pre-existing eye infections, or long term eye related disorders. 

5. Absence of neurological disorders. 

6. Age <10 or >60 years. 

7. History of ocular surgery 

 

The thyroid disorder cases that had sign symptoms mimicking thyroid ophthalmopathy (proptosis, eyelid 

retraction) due to other causes were excluded. Each patient was informed about the study and only the patients 

were enrolled if he gave consent for the study. A detailed protocol for data collection was prepared and 

approved by Maharani Laxmi Bai Medical College ethical committee. 

Mean was used as a measure of central tendency. Similarly, standard deviation and range were used as a 
measure of dispersion. Prevalence was calculated in percentage at 95% confidence interval. For risk factor, 

univariate as well as multivariate analysis were performed and odds ratio was calculated. The level of 

significance was set at 95%. 

 

Procedural methodology 

After having a verbal consent, a detailed history was taken including the chief visual complaint, history 

of present illness, medical history, personal and professional history. Visual acuity (unaided, with previous glass 

and with pinhole) was measured with self illuminated Snellen chart at 6 meter distance at room illumination. 

Subjective as well as objective refraction were performed for every case and the required glasses were 

prescribed. 

Extra ocular movement and cover test were performed with the help of torch light in all the cardinal 
gazes and any restriction or over action was noted. Forced duction test was performed in cases with restricted 

extra ocular motility to differentiate restrictive and paralytic. Detail examination of lid was done with the help of 

torchlight to see if there was any eyelid sign of thyroid ophthalmopathy. The signs that were looked for were 

Lid retraction (Dalrymple’s sign), Lid lag, Enroth’s sign (Edema esp. of the upper eyelid), thin tremors when 

closed eyelid (Rosenbach’s sign) [10]. 

Detail proptosis evaluation was done on for pain, progression, amount and type of proptosis (axial or 

non axial and measured by Hertel’s exophthalmometer), palpation, pulsation and retro pulsation and periorbital 

changes. Detail examination of conjunctiva, cornea and anterior segment was done with the help of torch light 

followed by Zeiss Slit lamp biomicroscopy to find out any abnormalities present. Presence of congestion at the 

site of insertion of extra ocular muscle, superior limbic keratoconjunctivitis, and any tear film abnormalities 

were noted. Pupillary light reflex both direct and consensual was noted using bright torch light. Fundus 

examination was done after pupillary dilatation using eye drop Tropicamide 1% with the help of direct and 
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indirect ophthalmoscope and using + 90 lens in selected cases wherever necessary. IOP was taken with the help 

of Pneumotonometer attached to in primary and up gazes. 

All patients were sent for thyroid function test if not done. CT scan was ordered in cases of proptosis 
and with any one of the signs of vision threatening condition (exposure keratopathy, squint or optic nerve 

involvement). Colour vision test using ishihara charts was performed in suspected cases of optic neuropathy. In 

cases of corneal ulcer corneal scraping and culture were done. B scan for orbit was performed in all cases of 

proptosis. 

 

III. Results 
A total of 117 cases, 80 female (68.4%) and 37 male (31.6%), of Thyroid dysfunction were included in 

this study. The mean age of presentation was 39.7 years that ranged from 17 - 65 years. The majority of the 

cases (64.1%, n = 75) in their 3rd and 4th decade. The gender distribution with age range is given in Table 1. 
As shown in Table 2, Among 117 cases of thyroid dysfunction 71.7% (n - 84) of cases had some form of ocular 

manifestations (at least one sign of NOSPECS) and thus 

 
Age Male % Female % Number of cases % 

0 - 10 yrs 0 0 0 0 0 0 

11 - 20 yrs 1 2.7 0 0 1 0.9 

21 - 30 yrs 7 18.9 18 22.5 25 21.4 

31 - 40 yrs 8 21.6 22 27.5 30 25.6 

41 - 50 yrs 13 35.13 32 40 45 38.5 

51 - 60 yrs 5 13.5 7 8.75 12 10.3 

Table 1.  Table showing age range and gender distribution of the cases of thyroid. 

 

had thyroid eye disease. Odds ratio was calculated for female for being risk of developing thyroid eye disease 

among thyroid disorder cases. The odds of female to be more affected by TED to male were 1.35. 

 
 Male Female 

With TED 25 59 

Without TED 12 21 

Table 2. Table showing Gender distribution in patients with or without thyroid eye disease. 

 

Ocular manifestations were analyzed with age group in thyroid disorders patients. Out of 117 thyroid 

eye disease patients, 75 (64.1%) were in 4th and 5th decade as shown in the bar diagram of Figure 1. Out of 84 

thyroid eye disease cases, 54 (64.28%) cases were thyroid eye disorder. The odds ratio of having thyroid eye 

disorder in 4th and 5th decade was 1.008. 

As shown in Figure 2, among the cases with TED (n - 84), 97.6% (n - 82) of cases had FB sensation, 
94% (n - 74) of cases had discomfort in the eyes, 73.8% (n - 62) of cases had swelling of eyelids, 54.8% (n - 46) 

of cases had watering, 50% (n - 42) of cases had redness of eye, 44% (n - 37) of cases had blurring of vision, 

38.1% (n - 32) of cases had proptosis, 26.2% (n - 22) of cases had reading problem, and 4.8% (n - 4) of cases 

had diplopia in the study population with TED. 

Among the cases of TED (n - 84), the most common presenting lid sign was lid retraction 67 (79.8%) 

followed by lid lag 64 (76.2%), infrequent blinking 43 (51.2%), poor convergence 42 (50%), Enroth’s sign 28 

(33.3%) as shown in Figure 3. Proptosis was seen in 28 cases (33.3%), in 19 (22.61%) cases, the proptosis was 

bilateral and in 9 (10.71%) cases it was unilateral. Bell’s phenomenon was poor in 3 (3.6%) and there was 

restriction in EOM in 10 (11.9%) cases in the study population with TED. Conjunctival sign like chemosis, 

congestion over the insertion of the rectus muscle were seen in 25 cases (29.8%). 
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Figure 1. Bar diagram showing the thyroid eye disease distribution among age groups. 

 

 
Figure 2. Bar diagram showing the presenting symptoms of thyroid eye disease 
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Figure 3. bar diagram showing the signs of thyroid eye disease observed in patients 

 

21 (25%) cases had intraocular involvement in which 14 (16.66%) were superior limbic 
keratoconjunctivitis, 6 (7.14%) cases had corneal ulcer and 1 (1.19%) case was diagnosed as optic neuropathy. 

Out of 6 cases of corneal ulcer, 4 cases were bilateral and 2 cases were unilateral. Corneal scrapping was done 

in all the cases and culture positive was seen in 67% (n - 4) of cases. In all the culture positive cases 

Staphylococal aureus was isolated. Unilateral optic neuropathy seen in 1 case had severe degree of proptosis 

with bilateral corneal ulcer and visual acuity of no perception of light in that eye with optic neuropathy. 

Intraocular pressure was measured in primary and up gaze and any pressure above 22 mm of Hg at any 

of the gaze was recorded as high [11]. Out of 84 cases of thyroid eye disease, 21 (25%) had high IOP while 63 

(75%) had normal IOP. All the cases with higher IOP were evaluated for glaucoma with cup-disc ratio 

evaluation and automated visual field and central corneal thickness evaluation. 7 cases (8.33%) were diagnosed 

as primary open angle glaucoma and 3 (3.57%) were put as suspect of glaucoma and rest were diagnosed as 

ocular hypertension. 
Schirmer’s test and tear break up time were evaluated for diagnosis of tear film disorder. The normal 

value for schirmer’s test was set 10 and for tear break up time it was set 10 sec. [12]. 52 (61.9%) were diagnosed 

to have tear film disorder. 75% (n - 63) of cases were Hyperthyroiditic, 16.7% (n - 14) of cases were 

Hypothyroiditic and 8.3% (n-7) of case were having Euthyroid state. 

A yes/No questionnaire on the knowledge of their being affected by thyroid eye disease was asked with 

all the patients. 34 (27.35%) patients were not aware of their thyroid status but presented in eye OPD for various 

eye problems. But on careful examination we suspected of thyroid eye disease and investigation was sent for it. 

They all turned out to have thyroid dysfunction and are now under treatment for it. 

 

IV. Discussion 
Thyroid eye disease is a complex and poorly understood inflammatory disease that causes a wide variety 

of clinical problems. Clinical management is often frustrating for both the physician and the patient, because no 

immediate or dramatic cure exists. Each treatment modality has significant side effects and complications, and 

treatment decisions are rarely easy. 

Thyroid disease, being autoimmune disorder mostly, effects mostly in 4th and 5th decade of life and 

commonly in females as cited by many previous studies [13] [14] [15]. The average age of presentation of the 

thyroid eye disease was 40 years in our study. This was similar to the result shown by Bartley GB et al of 

median age 43 years 
[16]

. Another study by DeLisa Fair-weather et al. in their review quoted that Autoimmune 

diseases affects 8% of the population, 78% of whom are women. The exact reason for the high prevalence in 

women is unclear. But it is presumed that the effects of female gonadal hormones (prolactin and estrogen) and X 

chromosome inactivation on thyroid gland and immune system greatly contribute to the female predilection of 
thyroid disorder in female. The direct actions of estrogens on the thyroid tissue contribute to the development of 
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thyroid goitre, nodule and cancer in women [15]. From the literatures; it is evident that female predominant 

autoimmune diseases that manifest during the acute phase, such as Graves’ disease and systemic lupus 

erythematosus, are diseases with a known antibody-mediated pathology. Autoimmune diseases with an 
increased incidence in females that appear clinically past age 50 are associated with a chronic, fibrotic Th2-

mediated pathology. Th17 responses increase neutrophil inflammation and chronic fibrosis. 

The prevalence of thyroid eye disease in thyroid disorder varies greatly as cited by different studies. It 

was reported as low as 17.3% by Kyung In Woo, et al. in Korea [17] and reported as high as 51.7% by Manji N et 

al. In contrast, our study reported the prevalence of any form of thyroid eye disorder in 71.7% (n - 84) cases that 

is much higher than the previous studies elsewhere. The higher prevalence of thyroid eye disease may be 

attributed to the definition of thyroid eye disease in our study. We have defined thyroid eye disease as presence 

of any one sign of thyroid eye disease (NOSPECS) while other studies have taken at least two signs [18]. In a 

study done in India by Mohsen Bahmani Kashkouli et al. [19], the prevalence was 35.6%. 

Thyroid eye disease can occur in any form of thyroid dysfunction either hyper, hypo or euthyroid state. 

In our study, out of 84 thyroid eye disease patients, 63 (75%) were hyperthyroid, 14 (16.7%) were hypothyroid 
and 7 (8.3%) were euthyroid. A study reported by Bartley GB, Fatourechi V et al. at Mayo Clinic, Rochester 

USA has cited 90% of hyperthyroid, 6% euthyroid, 1% had primary hyperthyroidism and 3% had Hashimoto’s 

thyroiditis [20]. Many explanations for the occurrence of thyroid ophthalmopathy in hyperthyroid, hypothyroid 

and euthyroid states are given in literature. One was that hyperthyroidism and hypothyroidism can occur 

concurrently in one patient, but the time of occurrence might be different, because of the possibility of 

spontaneous transition. There might be transformation in blocking antibodies into stimulating antibodies with 

time [21]. It was also hypothesized that different concentrations of blocking and stimulating antibodies attack the 

thyroid cell simultaneously, which might cause hypothyroidism or hyperthyroidism [22]. 

Ocular manifestation of thyroid disease includes eyelid retraction, periorbital edema, conjunctival 

injection and chemosis, proptosis, extraocular muscle restriction, exposure keratopathy, and optic nerve 

compromise. Sympathetic stimulation of the Müller muscle may be responsible for most of the medically 

reversible cases of eyelid retraction in patients with Graves disease [23]. Similarly, the periorbital edema, 
conjuctival injection, proptosis, extraocular muscle restriction all are attributed to the inflammation of 

intraorbital fat as well as extraocular muscle. The exposure keratopathy is due to severe proptosis and the 

compressive optic neuropathy is also due to severe proptosis [24]. 

Our study showed that eyelid retraction was present in 79.8% that was far less Bartley GB et al.’s [20] 

90%. The difference might be due to ethnic variation or might be the severity of disease unequal in the study. 

Another study reported by Saks ND et al. reported the lid retraction in 98% of the patients [25]. Similarly, lid lag 

was present in 76.2% (n - 64) of cases in our study while it was reported 43.33% in Bartley GB et al. study [20]. 

Exophthalmos is the most widely known sign of thyroid eye disease, occurs in 20% - 30% of patients 

with Graves’ disease and up to 40% - 70% of patients with thyroid associated ophthalmolpathy. It is bilateral in 

80% - 90% of cases [26]. In our study, Exophthalmos was present in only 33.3% (n - 28) of cases, restrictive 

extra ocular myopathy was seen in only in 11.95% (n - 10) of cases. 
Other severe ocular manifestations of thyroid ophthalmopathy include diplopia, corneal ulcer due to 

exposure keratopathy and dysthyroid optic neuropathy. Diplopia was noted in 4.8% (n - 4). Corneal involvement 

was in the form of superior limbic kerato-conjunctivitis (16.7%) and corneal ulcer (7.1%). Decreased vision 

from optic neuropathy was present in only 1.2% of cases. Bartley et al. reported 17% of the patients presenting 

with diplopia, 10% of cases with corneal involvement and optic neuropathy in 5% to 9% [27]. The presence of 

this severe degree of eye involvement and blinding conditions in our set up may be due to late presentation and 

due to unawareness of their disease process at presentation. It may be also due to our centre being tertiary eye 

centre and we get majority of complicated and referred case. 

Thyroid eye disease has been found to be usually associated with glaucoma. The possible cause of 

increased intraocular pressure and thus causing optic neuropathy might be increased episcleral pressure thus 

hindering the outflow and increasing intraocular pressure. The other mechanism if increased intraocular pressure 

might be compression of globe by inflamed and fibrosed inferior rectus muscle. In our study of the total no. of 
patients with thyroid eye disease 23 patients, which accounted for 27.38% cases had increased IOP. However 

only 7 cases (8.3%) had POAG and 3 cases were suspected for glaucoma. Cookerham and associates reviewed 

500 patients with thyroid eye disease and found 120 (24%) had increased IOP. Of this 2% developed 

glaucomatous field defect over a follow up of 48 months [28]. 

Other ocular pathology like dry eyes was seen in 61.9% (n - 52) in thyroid eye disease patients in our 

study. This may be due to the exposure or it may be due to the immunological process associated with thyroid 

eye disease. It is cited in literature that five factors potentially associated with corneal exposure-palpebral fissure 

width, exophthalmos, blink rate, lagophthalmos, and lid lag. All the factors were evaluated in 17 patients with 

Graves’ disease in a study to determine which were associated with ocular surface damage. Multiple regression 
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analysis revealed that increased palpebral fissure width and increased blink rate were both significant predictors 

of ocular surface damage [29]. 

 

V. Conclusion 
Thyroid eye disease affects the majority of thyroid disease patients. The ocular manifestation ranges 

from mildest to the most severe form. Early diagnosis and intervention can be beneficial in saving sight and 

globe. Hence a proper referral system between ophthalmologists and physician is mandatory. Also, many 

thyroid disorders are first time diagnosed form ocular manifestations so a regular health check up including eye 

check up is needed to pick the cases in early stage and referred among each other for better treatment outcome. 
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