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Abstract: 
Purpose: To assess the effects of treating hyperthyroidism with antithyroid drugs, iodine-131 and surgery on 

development or aggravation of Graves’ ophthalmopathy (TAO) .  

Methods: A prospective analysis of 52 patients diagnosed with hyperthyroidism caused by Graves’ disease in 

Department of Surgery and Ophthalmology, Maharani Laxmi Bai Medical College, Jhansi from November 2014 

to May 2017 was performed. The patients were stratified in two study groups: group1(age 20 to 55 years) 

received treatment with methimazole or iodine-131 and group 2(20 to 55 years) cases underwent subtotal 

thyroidectomy. The main outcome measures included clinical findings of ophthalmopathy, radiological features 

(NCCT head with orbits) and treatment options.  

Results: 12 patients(23%)  presented with infiltrative ophthalmopathy at randomization while 22 cases (42.3%) 

had palpable thyroid mass. The mean age (years) was 44.8 ± 4.68  (range 20-55) and 46.6 ± 5.53  (range 20-

55) in group 1 and 2 respectively . During follow-up period of 12 months, ophthalmopathy developed in 14 

cases(27%) amd worsened in 10 cases(19.2%).  

Conclusion: In our study both groups showed development or exacerbation of orbitopathy after medical and 

surgical treatments, however iodine-131 treatment showed more number of cases for the same as compared to 

methimazole and surgery. 
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I. Introduction 
Graves’ orbitopath y (GO) is the most common extra-thyroidal manifestation of  Graves' disease (GD ), 

occurring in 25–50% of patients with the disease 
[1]

. GO may occur during or after the onset of hyperthyroidism 

and less frequently ,in euthyroid  or hypothyroid  patients. The close clinical association between immunogenic 

hyperthyroidism and orbitopathy suggests that the antigen responsible for these diverse conditions may be 

shared by the thyroid gland and orbital tissues
[2]

. The incidence of TAO tends to show a bimodal peak, with the 

first peak between 40 and 50 years of age and the second occurring between 60 and 70 years of age, and occurs 

in women about 10 times more frequently than in men
[3]

. The ocular involvement of GD is explained by the 

expression of 

receptor for thyroid-stimulating hormone (TSH-R) present not only in the thyroid follicular cells but 

also in adipocytes  and fibroblasts located in the orbit, and lymphocytes infiltrating orbit tissues
[4]

. Likewise, the 

signs and symptoms of GO occur due to inflammatory reaction and subsequent fibrosis of the orbital 

components, including orbital connective tissue, and the extraocular muscles
[5]

. In general, GO can be divided 

into two clinical stages: the earlier inflammatory (congestive) stage and the late fibrotic (quiescent) stage. The 

inflammatory stage is marked by edema and  deposition of glycosaminoglycans in the extraocular muscles. This 

results in the clinical manifestations of orbital swelling, proptosis (exophthalmos), diplopia due to restricted 

ocular motility, periorbital edema, and lid retraction. At this stage the eyes are red and painful. This tends to 

remit within 3 years and only 10% of patients develop serious long-term ocular problems. The fibrotic stage is a 

convalescent phase and may result in further restrictive myopathy and lid retraction. The most serious 

complication of GO is optic neuropathy, caused by compression of the optic nerve or its blood supply at the 

orbital apex by the congested and enlarged recti. Such compression, which may occur in the absence of 

significant proptosis, may lead to severe but preventable visual impairment.  

The signs and symptoms of TAO are as varied as the pathophysiology and epidemiology of the disease. 

Symptoms range from tearing to eye pain to double vision, and signs extend from conjunctival injection and 

chemosis to lid retraction and exposure keratopathy to strabismus patterns. While approximately half of patients 

with Graves’ disease are asymptomatic from an ophthalmic standpoint, 20–30% of patients with orbital and 

ocular involvement are so affected they require targeted therapies
[6,7]

. In principle, thyroid-associated 
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ophthalmopathy is a bilateral condition, but it can occur unilaterally in about 20% of all GO patients
[8]

. Indeed, 

Graves’ disease is the most common cause (20–30%) of unilateral exophthalmos
[9]

. 

The diagnosis of GO is usually made clinically. Among the ocular features, eyelid retraction plays a 

major role in the clinical diagnosis of the disease. According to Bartley and Gorman's diagnostic criteria
[10]

, GO 

may be diagnosed when eyelid retraction occurs in association with exophthalmos, dysthyroid optic 

neuropathy(DON) or extraocular muscle involvement. If the diagnosis of thyroid-associated orbitopathy (TAO) 

can be established clinically, then it is not necessary to routinely order a computed tomography (CT) scan or a 

magnetic resonance image (MRI). MRI is more sensitive for showing optic nerve compression, whereas CT 

scanning is performed before bony decompression, because it shows better bony architecture. Neuroimaging 

usually reveals thick muscles with tendon sparing. The inferior rectus muscle and the medial rectus muscle are 

usually involved. Bilateral muscle enlargement is the norm; unilateral cases usually represent asymmetric 

involvement rather than normality of the less involved side. CT findings include: exophthalmos can be 

measured by drawing a line between the anterior tips of the zygomatic bones and measuring the distance 

between the line and the posterior part of the eyeball(Fig.1a). The normal distance is more than 10±1.7mm
[11]

 

and a smaller distance indicates exopthalmos. Involvement of the extraocular muscles (Fig.1b) in decreasing 

order of frequency: inferior rectus ,medial rectus, superior rectus, lateral rectus and obliques. Bilateral (76-90%) 

and symmetric (70%) involvement is typical. The anterior tendon is typically spared (although it can be 

involved in acute cases), with the swelling largely confined to the muscle belly (Fig.2a), this appearance if often 

referred to as 'coke bottle' in nature (coca-cola bottle sign)
[12]

. The size of the muscles correlates with both the 

severity of disease and the risk of optic nerve compression
[12]

. Enlargement of the muscle belly is usually 

accompanied by reduced attenuation representing fatty infiltration
[12]

.Increase in retro-ocular orbital fat is also 

seen. The greater the extraocular muscle bulk (especially medial rectus bulk nearer to the apex) and the longer 

and narrower the bony orbit, the more crowded the orbital apex will become(Fig.2b). Apical crowding could 

result in optic nerve dysfunction/optic neuropathy due to optic nerve compression
[13]

. 

 

II. Materials And Methods 
The study was conducted after taking informed consent from all the patients between November 2014 

and May 2017, all patients with hyperthyroidism caused by Graves' disease who were referred to us were 

evaluated for inclusion in the study. All 52 patients who agreed  to enter the study were included. The diagnosis 

of hyperthyroidism caused by Graves' disease was based on the presence of symptoms and signs of 

hyperthyroidism, a diffuse goiter, elevated total and free thyroxine and total triiodothyronine (T3) 

concentrations in serum, detectable serum concentrations of thyrotropin receptor antibody (Table1,2). The 

patients were stratified in two study groups: group1(age 20 to 55 years) received treatment with methimazole or 

iodine-131 and group 2(20to 55 years) cases underwent subtotal tyroidectomy. The main outcome measures 

included clinical findings for ophthalmopathy (Table2), radiological features (NCCT head with orbits,Fig.1,2) 

and treatment options.  

Medical therapy consisted of the administration of 10 mg of methimazole four times daily for 12 

months. To avert hypothyroidism, thyroxine (0.1 to 0.3 mg daily) was added after three to five weeks in a dose 

that resulted in a normal serum T3 and a low serum thyrotropin concentration. Propranolol (60 to 240 mg per 

day) or metoprolol (50 to 300 mg per day) was given initially for a few weeks. Methimazole and thyroxine were 

discontinued simultaneously. The patients were examined monthly for two months after the initiation of 

treatment and then every three months. After treatment was discontinued, the patients were examined twice 

during the first year.  A single oral dose of iodine-131 was administered to the patients in the iodine subgroup. 

The dose was 50 milli curie . Unless contraindicated, propranolol or metoprolol was given to all the patients. 

The patients were examined 6 and 10 weeks after iodine-131 therapy. 

The patients who underwent surgery were given propranolol before the operation in a dose of at least 

40 mg three to four times daily, or an equivalent dose of metoprolol. The median duration of this therapy before 

surgery was 10 days. The operation was a bilateral subtotal thyroidectomy, leaving the posterior capsule and 

approximately 4 to 5 gm of each thyroid lobe
[14]

. After surgery all the patients were given thyroxine to avert 

hypothyroidism (0.1 to 0.3 mg daily). The patients were seen after six weeks, then every three months during 

the first year after surgery and once yearly thereafter.  

 

Ophthalmologic Follow-up : 

The patients were examined and their ophthalmopathy-index scores (Table3) determined by the 

ophthalmologist after one year if the first examination had not revealed any signs of ophthalmopathy (i.e., an 

index score of 0). Patients were referred to the ophthalmologist if eye symptoms or signs developed during 

follow-up.  The examinations included evaluation of soft-tissue changes; measurements of proptosis (by Hertel 

exophthalmometer), lid width, and lagophthalmos; evaluation of eye-muscle function with the Hess chart; and 

determination of visual acuity. The activity of ophthalmopathy was scored by the method of Mourits et al
[15]

., 
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which takes into consideration seven manifestations of disease (spontaneous retrobulbar pain, pain with eye 

movement, eyelid erythema, eyelid edema, conjunctival injection, chemosis, and swelling of the caruncle); one 

point is given for any manifestation, and the score may range from 0 (no activity) to 7 (very high activity). At 

each visit, the patients were asked to describe their eye disease as improved, unchanged, or worsened as 

compared with their last visit. Patients with ophthalmopathy (index score≥1) had monthly ophthalmologic 

examinations until their condition improved or stabilized; they were then examined one year later. The 

ophthalmologist was unaware of the type of therapy given except in the cases of patients who underwent surgery 

and those referred because of ocular problems. We defined the appearance, progression, or improvement of 

ophthalmopathy according to major and minor criteria. The major criteria were variations of 2 mm or more in 

exophthalmometric readings and lid width, the appearance or disappearance of diplopia (intermittent [i.e., 

present only occasionally], inconstant [i.e., present but not in primary gaze], constant [present in primary gaze]), 

variations of two points or more in the ophthalmopathy-activity score, and changes of 1/10 or more in visual 

acuity. Minor criteria were variations in soft tissues or in the patient's assessment of his or her disease. The 

appearance, progression, or improvement of ophthalmopathy was defined as the appropriate change in at least 

two major and one minor criteria. 

 

III. Statistical Analysis  
All the data were stored in Microsoft Excel 2007. All statistical analysis was performed with data 

analysis software. Descriptive statistics were represented as mean ± standard deviation. All the tests were two-

sided and the P values of less than 0.05 were considered statistically significant.  Differences between pre-

treatment and post-treatment values for exophthalmometric readings, lid-width measurements, and 

ophthalmopathy-activity scores were compared by the two-tailed Student's t-test; differences in diplopia status 

(absent vs. present) in the groups were evaluated with the exact binomial test for paired data. Differences among 

or within treatment groups with respect to the progression of ophthalmopathy and thyroid status were evaluated 

with the two-tailed Fisher's exact test. Exact binomial 95 percent confidence intervals were calculated for the 

proportion of patients who had development, worsening, or improvement of ophthalmopathy. There was no 

financial interests from the authors’ side. 

 

IV. Results 
The study had 32 female (61.5%) and 20 male (38.5%) patients . The mean age (years) was 44.8 ± 4.68  

(range 20-55) and 46.6 ± 5.53  (range 20-55) in group 1 and 2 respectively . The mean serum T3, thyroxine, and 

free thyroxine concentrations are shown in Table 1. The serum thyrotropin-receptor antibodies decreased 

gradually during the first year in the surgically and medically treated subgroups. There were no significant 

differences in the base-line clinical and biochemical characteristics of the patients in the three treatment groups 

(Table 1). The proportions of patients with and without ophthalmopathy at base line were similar. 12 

patients(23%)  presented with infiltrative ophthalmopathy (including those with only lid retraction and lid lag) at 

randomization (Table 3)  while 22 cases (42.3%) had  palpable thyroid mass. During follow-up period (Table 3 

)of 12 months, ophthalmopathy developed in 14 cases(27%) and worsened in 10 cases(19.2%). In group 1, 

among the 13 patients(25%) treated with radioiodine alone, ophthalmopathy developed or worsened in 10 

(19.2%) during the year after treatment. In all cases, the changes occurred within the first six months after 

radioiodine treatment (table 3). The remaining 3 patients treated with I-131 with no ophthalmopathy at base line 

had no changes in their eyes. While in 13 cases treated with methimazole, 7 patients (13.4%) developed or 

worsened ophthalmopathy .The number of smokers was greater among the patients in whom ophthalmopathy 

developed or worsened  than among those who had no change . 

 In group 2 cases undergoing subtotal thyroidectomy (26 cases), 7(13.4%) patients had developed or 

worsened orbitopathy after 12 months follow up. The distribution of the patients with regard to the changes in 

ocular status is shown in Table 2,3. The ophthalmopathy was mild in the majority (17 cases,70.8%)  of the 24 

patients in whom it developed or worsened . The mean maximal index score ranged from 2.4 (group 1, medical-

therapy subgroup) to 3.0 (group 2, medical-therapy subgroup), and the highest score in any patient was 7. Only 

6 of the 24 patients (25%), all in group 2, required treatment for ophthalamopathy. No patient lost  vision 

because of optic nerve come pression, and none needed orbital decompression or eyed-muscle surgery. The 

ophthalmopathy developed or worsened in 10 patients(19.2%) within the 6 months after therapy began and in 14 

patients(27%) during the rest 6 months of  follow up.  

 

V. Discussion 
Whether treatment of hyperthyroidism in patients with Graves' disease is associated with the 

development orprogression of ophthalmopathy is the subject of much discussion. We included patients in our 

study regardless of presence or absence of Graves’ ophthalmopathy. During follow up relatively more patients 

had development of orbitopathy (18,34.6%) than worsening of same(12,23%). The method of treatment also 
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influenced the course of eye changes. The risk of development or worsening was greater (10 out of 13 cases 

having I-131) in cases treated with I-131 (especially with pretreatment serum T3 level  ≥5nmol/litre) than for 

patients treated with methimazole or surgery. In some retrospective studies, progression of preexisting eye 

disease was more common than its development after treatment of hyperthyroidism, although progression was 

not more common after any one of the three treatments — an antithyroid drug, radioiodine or thyroidectomy — 

than after the others
[16,17]

. In some prospective studies
[18]

, radioiodine was associated with progression of 

ophthalmopathy. Although available comparative studies are limited, at least one prospective trial
[19]

 and two 

retrospective studies
[20,21]

 indicated that progression of ophthalmopathy was more common in patients treated 

with radioiodine than in those who received the other two treatments. The development or progression of 

ophthalmopathy after radioiodine therapy might be related to the release of thyroid antigens as a result of 

radiation injury and to subsequent enhancement of autoimmune responses directed toward antigens shared by 

the thyroid and the orbit
[22]

. Post treatment hypothyroidism is also suggested in development of 

ophthalmopathy
[23]

. In our study group 1, patients with high serum T3 levels who took methimazole, risk of 

development or worsening of ophthalmopathy was comparatively lower (7 out of 13 cases taking methimazole) 

as shown in some studies too
[24]

. In group 2 of surgically treated patients, 7 out of 26 cases undergoing surgery 

developed or worsened orbitopathy . Some studies had said that ophthalmopathy is not likely to develop or 

worson after surgery, but this treatment has more risk than methimazole or I-131
[25]

.    

 

VI. Figures And Tables 
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Table 1: Demographic and laboratory profile of patients (N=52) 
Mean+SD Group 1 (Methimazole/I-

131) 

n=26 

Group 2 (Subtotal 

Thyroidectomy) 

n=26 

 

Age (In years, mean)  

Range 20-55 years 

44.8+4.68 46.6+5.53  

Sex (M/F) 12/18 8/14  

Duration of 

hyperthyroidism  

(Range in months) 

3-8 5-11  

Tobacco smoker  

(Number, 

Percentage,n=26) 

16 (62.2%) 15 (67.7%)  

Labaratory profile   Reference range 

Mean Thyroid volume 

(ml) 

(on USG, Fig. 3a ,3b) 

44 47 8-12 

Serum T3 (ng/dl) 5.8+1.9 6.1+2.0 1.1+2.5 

Serum total Thyroxine 

(nmol/L) 

226+59 237+67 70-150 

Serum free Thyroxine 

(nmol/L) 

57+17 55+18 9-21 

Serum Thyrotropin 

Receptor Antibody (U/L) 

34+24 36+27 <5 

 

Table 2: Ocular findings of patients before treatment and at 12 months follow up. 
Mean+SD Group 1 Group 2 

 (Subtotal 

Thyroidectomy) 

 
Methimazole I-131 

Lid width (mm) 

 

Baseline  11+1.7 10.7+2.0 11.2+1.0 

Follow up 13.1+1.6 12.6+1.7 12.8+2.1 

Proptosis (mm) 

(Hertle’s 

exophthalmometer) 

Baseline  17+2 17+1 17+2 

Follow up 19+1.4 18+2 18+2 

 

Table 3: Ophthalmopathy in patients  
Mean+SD Group 1 Group 2 (Subtotal 

Thyroidectomy) 

n=26 

 

Total (n=52) 

Methimazole I-131 

 

Opthalmopathy  
 

Present before 

study  

4 3 5 12 (23%) 

Developed  4 2 2 14 (27%) 

Worsoned  6 5 3 10 (19.2%) 

Ophthalmopathy 

– index score   
Baseline  1+0.6 1+1  

Follow up 2.4+0.8 3.0+1.1  

Increase in Exophthalmos (mm) 
(Hertle’s exophthalmometer) 

3.6 3.0 2.8  

Fig 1a. NCCT head with orbit 

with transverse view of  47 years 

old male patients showing 

bilateral proptosis 
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VII. Conclusion 
In our study both groups showed development or exacerbation of orbitopathy after medical and surgical 

treatments, iodine-131 treatment more likely causing the same as compared to surgery and methimazole. 

Debates have remained as to how patients with hyperthyroidism due to Graves’ disease should be treated. 

Because antithyroid-drug treatment is not often followed by the development or progression of ophthalmopathy, 

it might be argued that patients with ophthalmopathy should be treated with such a drug, while waiting for 

hyperthyroidism and ophthalmopathy to subside spontaneously. However, antithyroid-drug treatment can be 

associated with unsatisfactory control of hyperthyroidism and, more important, hyperthyroidism can recur after 

the withdrawal of therapy
[26]

. Persistent hyperthyroidism or its recurrence after the discontinuation of 

antithyroid-drug therapy could negatively affect the course of ophthalmopathy. Based on our study, we think 

that it is best to have a permanent cure of hyperthyroidism in patients with ophthalmopathy
[27]

. Subtotal 

thyroidectomy accomplishes this well. However, the three treatments can be carried out in a multitude of ways 

and opinions about the treatment of choice do vary
[28]

. Furthermore, a large scale study needs to be undertaken 

to herald the better and safe mode of treatment for the same.  
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