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ABSTRACT: 

Introduction: Graves’ disease is an autoimmune disease in which the TSH receptor (TSHR) 

is an autoantigen. Its stimulation by antibodies inhibiting thyrotropin binding causes increased 

secretion of free thyroid hormones and consequently symptoms of thyrotoxicosis. Due to the 

presence of the same antigen also on orbital and skin fibroblasts, after activating the cell 

response mechanisms, non-thyroid symptoms of the disease appear, i.e. ophthalmopathy. In 

most patients, ophthalmopathy is mild and resolves spontaneously. However, in about 10% of 

patients the disease develops severe to moderate form and requires intensive therapy. 

Purpose: The aim of this paper is to present the treatment options for ophthalmopathy, which 

is the most common manifestation of non-thyroid symptoms of Graves’ disease, as well as to 

draw attention to the fact that treatment may be difficult and requires an interdisciplinary 

approach, and the treatment plan should be individually adapted to each patient.1,2,3 
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State of knowledge: The first-line treatment according to the guidelines published in 2016 by 

the European Group on Graves Orbitopathy (EUGOGO) are high doses of 

glucocorticosteroids administered intravenously. The second-line treatment is repeated use of 

intravenous steroid cycle, oral therapy with glucocorticoids, then combined with orbital or 

cyclosporine radiation therapy, rituximab or expectant management approach. Rehabilitation 

treatment is necessary in most patients after the disease has been inactive and maintained for 

at least 6 months with vision impairment and/or reduced quality of life.1,2,3,7,9 

Summary: Ophthalmopathy is the most common non-thyroid manifestation of Graves’ 

disease. This is a relatively rare disorder, but it has a significant negative impact on the 

quality of life of people affected by this disease. Therefore, it is very important, both among 

physicians and patients, to increase the awareness of this disease, apply effective preventive 

measures and inhibit its progress. Early diagnosis and appropriate treatment are of crucial 

importance.2,16,17 
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Introduction 

Graves’ disease is an autoimmune disease in which the TSH receptor (TSHR) is an 

autoantigen. Its stimulation by antibodies inhibiting thyrotropin binding causes increased 

secretion of free thyroid hormones and consequently symptoms of thyrotoxicosis. In addition, 

it stimulates the growth of thyroid gland volume and vascularization (thyroid goitre). Due to 

the presence of the same antigen also on orbital and skin fibroblasts, after activating the cell 

response mechanisms, non-thyroid symptoms appear, i.e. ophthalmopathy, pretibial 

myxedema or acropachy.9 

The most frequent manifestation of non-thyroid symptoms of Graves’ disease is a set of 

ophthalmic symptoms caused by immune inflammation of muscles, as well as adipose and 

connective tissue of orbits, the so-called ophthalmopathy. It develops in 10-30% of sick 

patients and is mild in most cases. Initially, there is only edema, which in later stages of the 

disease may be accompanied by fibrosis and steatosis of the above mentioned structures. 

Straight muscles – lower and/or upper muscles – are most often affected by this disease. The 

lesions usually occur on both sides, and only 5% of patients have only one orbit affected by 
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disease process. Ophthalmopathy in 75% of cases is accompanied by manifest 

hyperthyroidism, in 20% it precedes it, and in 5% of cases it occurs without clinical 

symptoms of hyperthyroidism. The main symptoms of the disease are: pain or pressure in 

eyes, pain when looking in different directions, redness of eyelids, conjunctival hyperaemia, 

lacrimal caruncle edema, conjunctiva and eyelid edema.7 

Treatment may be difficult and requires an interdisciplinary approach. The treatment plan 

should be individually adapted to patients and their preferences. The choice of thyrostatic 

treatment, the severity and activity of the disease, the age of patient, risk factors and possible 

complications of the therapy should be taken into account.1 

In most patients, ophthalmopathy is mild and often resolves spontaneously. However, a six-

month selenium supplementation cycle effectively alleviates the severity of this disease and 

prevents the transition to severe form. In addition, the symptoms should be alleviated with the 

use of supportive methods, i.e. sunglasses, thus reducing photophobia and ailments related to 

dryness of the wind. Application of preparations containing artificial tears to the conjunctival 

sac, thus alleviating symptoms of exposure to cornea and faulty tear film. In patients with 

lagofthalmos, adhesion of closed eyelids is useful in preventing night-time drying of the 

cornea. Prisms should be used to correct double vision, although there are cases of intolerance 

to this method by patients. Injection of a botulinum toxin into the eyeball area may reduce the 

reversal of upper eyelid, while the elimination from everyday life of risk factors such as 

smoking may reduce the progression of disease and cause symptoms to disappear more 

quickly. However, despite these methods, in about 10% of patients the disease develops 

severe to moderate forms and requires intensified therapy.1,2  

The first-line treatment according to the guidelines published in 2016 by the European Group 

on Graves Orbitopathy (EUGOGO) are high doses of glucocorticosteroids, administered 

preferably intravenously. The second-line treatment is repeated use of intravenous steroid 

cycle, oral therapy with glucocorticoids, then combined with orbital or cyclosporine radiation 

therapy, rituximab or expectant management approach. However, rehabilitation treatment 

(orbital decompression surgery, strabismus surgery or eyelid surgery) is necessary in most 

patients after the disease has been inactive and maintained for at least 6 months with vision 

impairment and/or reduced quality of life.1,2,3 
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State of knowledge: 

Steroid therapy is the first-line treatment for moderate to severe ophthalmopathy in the 

course of Graves’ disease 

The choice of appropriate treatment for individual patients depends on the disease activity 

assessed on the scale of clinical activity (CAS) – ≥ 3/7 indicates active form of disease (Table 

1) and the severity of eye lesions referred to as mild, moderate/severe and risk of vision loss 

(Table 2).2,3,4  

It should be noted that it is the activity and intensity of this disease, and not its duration, that 

is the main determinant of therapeutic effect.4 

 

Table 1: Evaluation of Graves’ ophthalmopathy activity according to CAS (Clinical 

Activity Score) – 7-point scale, where ≥ 3 suggests active inflammatory process 

1. rest orbital pain 

2. eye movement pain 

3. eyelid hyperaemia 

4. conjunctival hyperaemia 

5. eyelid edema 

6. conjunctiva edema 

7. lacrimal caruncle edema 
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Table 2: Severity of ophthalmopathy according to EUGOGO 

Parameter Mild Moderate/Severe Risk of vision loss 

eyelid retraction 

(mm) 
< 2 ≥ 2   

exophthalmos above 

normal (mm) 
< 3 ≥ 3   

affected soft tissues mild moderate/severe   

doubling 
not present, 

transient 
not regular, regular   

corneal damage not present mild severe 

optic nerve 

neuropathy 
    

reduced visual acuity, disc 

edema n. II, visual 

impairment, keratoconus 

obstruction 

eye subluxation     yes 

 

In most cases, in patients with active disease and moderate to severe forms, the recommended 

steroid therapy regimen according to European Group on Graves Orbitopathy 2016 

(EUGOGO 2016) is a cumulative dose of 4.5 g administered initially 0.5 g once a week for 6 

weeks and then 0.25 g once a week for the next 6 weeks. High-dose regimens, i.e. an initial 

dose of 0.75 g once a week for 6 weeks and then 0.5 g once a week for the following 6 weeks 

(cumulative dose of 7.5 g) should be reserved for the most severe cases.2 

Before the treatment, it is recommended to evaluate liver enzymes, hepatitis viral markers, 

fasting glucose levels in blood serum and to perform liver ultrasound. Contraindications for 

therapy include recent viral hepatitis, significant hepatic impairment, severe cardiovascular 

disease, uncontrolled hypertension, mental disorders and unbalanced diabetes. Hepatic 

enzymes, glucose levels and blood pressure are best monitored monthly throughout the 

treatment period. In addition, the use of proton pump inhibitors to prevent digestive ulcers is 

recommended and particular attention should be paid to patients with osteoporosis risk 

factors.2,5,6 

 



917 

 

Alternative treatment in case of lack of therapeutic effect after a single cycle of steroid 

therapy according to European Group on Graves Orbitopathy 2016 (EUGOGO 2016) 

As has been shown by the scientific research conducted so far, as well as the observation of 

clinicians and their patients, in about 20% of patients after the use of a single cycle of steroid 

therapy according to the regimen of European Group on Graves Orbitopathy 2016 (EUGOGO 

2016), symptoms of activity and intensity of ophthalmopathy do not disappear completely. An 

alternative to the expectant management approach, which is also recommended in some cases, 

is the administration of a second intravenous cycle of steroids, oral therapy with 

glucocorticoids, in combination with orbital or cyclosporine radiation therapy, or rituximab 

therapy.2,8 

The second cycle of steroid therapy should be administered only if the patient has tolerated 

the previous treatment well and no life-threatening and/or health-threatening side effects 

occurred during the therapy. In addition, it is important that the cumulative dose of 

glucocorticosteroid administered to the patient during the first cycle does not exceed 8 g. If 

this happens, the second cycle is contraindicated.2 

Another therapeutic option for ophthalmopathy as second-line treatment is the combination of 

orbital radiation therapy with oral glucocorticosteroids. Orbital radiation therapy 

synergistically increases the effect of oral glucocorticosteroids, hence this combination seems 

to be beneficial in the light of scientific reports. Ideal candidates for this type of treatment are 

patients in the early, active phase of ophthalmopathy with moderate to severe form of disease 

or rapidly progressing disease, including patients with significant mobility deficit and 

compressive visual neuropathy, who have not completely overcome their ailments after first-

line therapy. Patients with progressive strabismus will also benefit. A cumulative dose of 20 

Gy on the orbital cavity is commonly used, divided into 10 doses per day, administered over a 

period of 2 weeks. It should be noted that smaller doses may be considered in e.g. younger 

patients. An alternative 1 Gy per week for 20 weeks is equally effective and additionally 

better tolerated by patients. The rationale for radiation therapy is based on sensitivity to low 

doses of radiation from T lymphocytes and fibroblasts, which are mainly responsible for 

edema and fibrosis of the eyeball muscles respectively. The rate of improvement or 

stabilization of symptoms of ophthalmopathy in combination with radio- and oral steroid 

therapy ranges from 94% to 97%.2,9,10 

Oral glucocorticosteroid therapy combined with cyclosporine also showed synergistic effects. 

Previous studies of patients with moderate to severe ophthalmopathy undergoing oral steroid 
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therapy combined with cyclosporine showed that this drug combination is associated with a 

much better therapeutic effect in the form of elimination of eye ailments, improvement of 

patient’s comfort of life and a lower percentage of recurrence of orbitopathy than in the case 

of monotherapy.2,11,12 

Some scientific reports suggest that in some patients with ophthalmopathy in the course of 

Graves’ disease, the treatment with rituximab – a monoclonal antibody against B-cell receptor 

concentration of the differential receptor (CD) 20 lymphocytes – was a significant therapeutic 

success. However, in order to determine whether it can be considered an alternative to high 

doses of steroids, it still requires further multi-centre research.2,13,14.15 

 

Inactive form of disease and persistent visual impairment and/or reduced QoL 

Rehabilitation treatment, i.e. orbital decompression surgery, strabismus surgery and/or eyelid 

surgery, is often necessary in patients after the disease has been inactive for at least 6 months. 

Patients with impaired vision and/or reduced quality of life (QoL) despite inactivity of this 

disease should be qualified for such therapy. However, if more than one surgical procedure is 

required, orbital decompression should precede the strabismus surgery and be followed by 

eyelid surgery.2 

 

Concludes 

Ophthalmopathy is the most common non-thyroid manifestation of Graves’ disease. This is a 

relatively rare disorder, but it has a significant negative impact on the quality of life of people 

affected by this disease. Therefore, it is very important, both among physicians and patients, 

to increase the awareness of this disease, apply effective preventive measures and inhibit its 

progress. Early diagnosis and appropriate treatment are of crucial importance. Thanks to the 

guidelines developed by the European Group on Graves Orbitopathy 2016 (EUGOGO 2016) 

in 2016, this task was slightly facilitated. However, it should be remembered that the decision 

on the choice of therapy should be adapted not only to the severity and level of disease 

activity. Each case should be considered individually. The potential side effects of a given 

therapy, coexisting diseases, the influence of disease on the quality of life and, above all, the 

patient’s own preferences should be taken into account.2,16,17 
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