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Abstract: Orbital decompression is a surgical procedure aimed at increasing the orbital volume 

and/or decreasing the volume of the orbital fat. The indications for orbital decompression are 

determined in the course of thorough eye examination. An important objective of examination of 

a patient with thyroid eye disease (TED) is determination of inflammation activity and severity. 

Orbital decompression is a surgical procedure that can be performed in both the active and non-

active stages of the disease. However, the indications for the surgery in these cases are different. 

Optic neuropathy and severe corneal disease are threatening complications that may lead to per-

manent visual loss and generally occur in the presence of active orbital inflammation. If treatment 

with high-dose corticosteroids has proven ineffective, an urgent surgical procedure consisting of 

orbital decompression and, in case of involvement of the cornea, eyelid and corneal surgery has to be 

performed. Owing to significant progress in technology, improvement of methods and accumulated 

experience over the past decade, the indications for bone orbital decompression have extended 

compared to the time when this procedure was used only in patients with extremely severe TED. 

The most common complication of the orbital decompression is the development or deteriora-

tion of previously existing binocular diplopia and strabismus. In addition, other parameters may 

change as well, including the position of the globe, the eyelids, the angle of deviation of the eye, 

and intraocular pressure. Thus, bone orbital decompression is a major step of a comprehensive, 

often multistage, system of rehabilitation of patients with severe refractory TED.

Keywords: Graves’ disease, thyroid eye disease, orbital decompression, ophthalmopathy, 

corneal ulcer, tarsoraphy

Introduction
Thyroid eye disease (TED) is the most common and quite often severe autoimmune 

disorder complicating the course of Graves’ disease. In most cases (60%), TED is 

not associated with serious eye disorders; however, even minimal cosmetic changes 

are sometimes poorly tolerated by patients. In approximately one-third of patients 

(mostly smokers), TED becomes severe and requires surgical treatment (40%–45%) 

with the purpose of vision correction and correction of cosmetic defects. This may be 

due to delayed diagnosis of Graves’ disease and TED itself, as well as untimely and 

inappropriate treatment.

Teamwork with patients is very important since therapy for TED requires strict 

maintenance of euthyroidism (normal levels of thyroid hormones). In addition to main-

taining euthyroidism, other important factors related to TED treatment include decrease 

in duration and severity of active TED, prevention of fibrosis development, decrease 
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in the frequencies of adverse effects, and complications of 

immunosuppressive therapy. The major personalized treat-

ment criteria are the severity and activity of inflammation in 

the orbits1 since moderate and severe TED2 may be observed 

in patients with non-active disease, when immunosuppres-

sive and radiation therapy are not effective. Optic neuropathy 

(ON) is a threatening complication of TED that develops in 

about 5% of patients and includes progressive visual loss, 

color vision impairment, visual field defects, and optic disc 

edema.3 In case of marked exophthalmos, lagophthalmos, 

lack of Bell’s phenomenon, ophthalmoplegia, and subluxation 

of globe, a corneal ulceration and haze may occur.4 In these 

cases, treatment of active TED begins with immunosuppres-

sive therapy with high-dose corticosteroids (CSs). High-dose 

methylprednisolone (pulse therapy) is recommended as a 

first-line therapy.5 If no improvement is observed within 

2–3 weeks and the process in the orbits continues progress-

ing, the only way to preserve vision is to perform an orbital 

decompression.6 The greatest difficulties are associated with 

treatment of patients with refractory TED complicated with 

ON with involvement of the cornea and marked hypotropia.

In Russia, treatment of severe TED is attended with great 

difficulties. There are several reasons for this. The first is 

connected with often inappropriate treatment of TED in non-

specialized clinics, which leads to delay in orbital surgery. 

The second reason is the orthodox opinion that bony orbital 

decompression carries a high risk of complications and has 

low effectiveness. And finally, access to specialized treatment 

in TED centers in faraway regions of Russia and monitoring 

of these patients is often difficult.

We present a clinical case of a female patient with severe 

TED and discuss the difficult choice of her personalized 

therapy.

Case report
Written informed consent was obtained from the patient to 

have the case details and images published.

A female patient aged 64 years presented to the 

 Endocrinology research centre (Moscow, Russia) with 

complaints of continuous diplopia, bulging of both eyes, 

eye pain, eye redness, vision impairment, and color vision 

disturbances.

Eye pain, sensation of eye pressure, diplopia, and 

lacrimation manifested in June 2012.Thyrotoxicosis was 

diagnosed and therapy with antithyroid agents was initiated. 

The patient received the medications regularly and did not 

smoke. In September 2012, the patient received CS therapy 

( dexamethasone, 12 tablets per day followed by dose taper-

ing), with insignificant improvement namely reduction of dip-

lopia. Multiple periocular injections of CS were performed, 

resulting in insignificant positive changes.

In October 2013, the first pulse therapy with methylpred-

nisolone 500 mg IV (three injections) and oral dexamethasone 

was conducted, leading to short-term improvement. Starting 

from March 2014, methylprednisolone was administered 

according to the following regimens: 500 mg IV No.3; 1000 

mg IV No.3; 500 mg No. 9; 250 mg No. 9; 125 mg No.9. 

Between methylprednisolone infusions, oral prednisone was 

administered. The patient reported short-term improvement 

and reduction in exophthalmos and diplopia. Overall cumu-

lative dose of methylprednisolone comprised 15,170 mg 

(>15 g), which is not currently considered an appropriate 

dosage. As a result of therapy, the patient’s face became more 

round-shaped and she gained 7 kg of weight. Although pulse 

therapy with CS is better tolerated by patients compared to 

treatment with CS in tablets, approximately 0.8% of patients 

receiving high cumulative doses of CS develop acute liver 

disorder and fatal hepatic failure. The safe cumulative dose 

of methylprednisolone is <8 g.

Regarding the prior treatment, we should note that from 

the standpoint of evidence-based medicine, neither dexa-

methasone (because of its narrow therapeutic window) nor 

periocular injections of dexamethasone can be considered an 

optimal treatment option. Therefore, it is very disappointing 

that these regimens were used for a long time despite disease 

progression and the observed side effects.

On December 16, 2014, a thyroidectomy was performed 

at a local clinic and treatment with levothyroxine sodium 125 

µg was prescribed. Histological examination demonstrated 

sclerosing follicular microcarcinoma. Thyroid scintigra-

phy was performed on January 22, 2015, and showed foci 

of weakly functioning tissue (1.2×1 cm on the right and 

0.8×0.8 cm on the left) in the bed of the removed thyroid 

gland. Blood tests were conducted on April 21, 2015, while 

the patient was receiving levothyroxine sodium 125 µg, and 

showed the following: thyroid-stimulating hormone =0.57 

mIU/L (0.23–4.2); free thyroxine (fT4) =20 pmol/L (12–22); 

thyroglobulin (Tg) ≤0.20 ng/mL. No significant changes were 

observed in the eyes following surgical treatment. It should 

be noted that detection of microcarcinoma during thyroid-

ectomy for Graves’ disease is a well-known phenomenon, 

which does not significantly affect further treatment strategy. 

However, it can be a source of additional emotional burden 

for the patient.
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In April 2015, there was exophthalmos progression and 

eye pain. A corneal ulcer was discovered by a physician at 

a local clinic. Tarsorrhaphy was performed on the left eye.

On May 18, 2015, the patient was admitted to the 

Department of Therapeutic Endocrinology presenting with 

euthyroidism (thyroid-stimulating hormone  =1.26 mIU/L; 

Tg =1.51 ng/mL; anti-Tg antibodies =13 IU/mL; glucose 

=5.0 mmol/L). At the moment of admission, the patient was 

receiving levothyroxine sodium 125 µg.

Examination revealed bilateral marked exophthalmos, 

hyperpigmentation, and eyelid swelling. OD: dilated epi-

scleral vessels, chemosis, and restriction of globe motility 

when looking upward and outward. Partial ankyloblepharon 

(result of tarsorrhaphy), lagophathalmos, hypotropia, and cor-

neal ulcer were revealed (Figure 1). Multislice CT scan of the 

orbits revealed marked enlargement of extraocular muscles, 

apical crowding, swelling and fibrous changes in the orbital 

fat, and tightening optic nerves (Figure 2). Thyroid ultraso-

nography showed the following measurements: total volume 

=1.1 cm3, dimensions of the right lobe =1.0×1.0×1.4 cm, and 

dimensions of the left lobe =0.9×0.8×1.3 cm. The texture was 

heterogeneous, and echogenicity was decreased; color Dop-

pler flow imaging showed moderately increased vasculariza-

tion. Regional lymph nodes were up to 0.6 cm in diameter 

and of normal structure. Our conclusion after the subtotal 

thyroidectomy was that the echotexture of the residual thyroid 

tissue was typical of an autoimmune disorder.

Our diagnosis was primary hypothyroidism resulting 

from subtotal thyroidectomy for Graves’ disease at the stage 

of drug-induced compensation, severe TED (active phase), 

optic neuropathy, binocular diplopia, and keratopathy. There 

was sclerosing microcarcinoma in the tissue of the removed 

thyroid gland.

It should be noted that although microcarcinoma is an 

accidental finding and no suppressive therapy with levo-

thyroxine is required after its removal (and its detection 

Figure 1 the patient’s appearance on admission to endocrinology research centre (Moscow, Russia). 
Notes: oU (both eyes): exophthalmos; os (left eye): interpalpebral adhesion, lagophthalmos, hypotropia, and corneal ulcer.

Figure 2 Multislice Ct scan (coronal plane) prior to orbital decompression. 
Note: There is significant enlargement of the extraocular muscles, more pronounced on the left, and apical crowding.
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does not affect the treatment strategy), subsequent thorough 

follow-up with control of the condition of lymph nodes and 

thyroglobulin levels may be needed because of the type of 

the tumor (sclerosing microcarcinoma).

Taking into account the lack of response to drug therapy, 

the presence of optic neuropathy, and the involvement of the 

cornea, the patient was referred to the Research Institute of 

Eye Diseases (Moscow, Russia) for orbital decompression.

At the moment of admission to the Institute of Eye Dis-

eases, the OD visual acuity with the best correction (BCVA) 

was 1.0 and the OS was 0.2. The OD IOP was18 mmHg and 

the OS IOP was 39 mmHg. There was marked bilateral eyelid 

swelling and bilateral exophthalmos. There was OD  orthotro-

pia; the movements were insignificantly restricted when look-

ing upward. There was also retraction of the upper and lower 

eyelids but no lagophthalmos. Mild hyperemia and swelling 

of the conjunctiva were noted. The cornea had anterior stromal 

round opacities, most likely as a result of adenoviral conjunc-

tivitis. The left palpebral fissure was partially closed in the 

outer half because of an interpalpebral adhesion (a result of 

tarsorrhaphy). The globe was deviated downward by 25˚, with 

no movements above the level of primary gaze. Mild “red” 

chemosis and deep stromal opacity in the lower third of the 

cornea (outcome of the corneal ulcer) were seen. The lens 

showed initial cortical opacifications. The optic nerves on 

both sides were pale pink with well-defined borders.

On June 9, 2015, the bony decompression of three orbital 

walls of the left eye was performed. The lateral wall was 

resected via a transcutaneous approach; the medial and a 

part of the inferior wall were resected via a transconjunctival 

approach. However, due to lack of upward movements of the 

globe and poor Bell’s phenomenon, temporary partial tarsor-

rhaphy was performed in order to prevent a recurrence of a 

corneal ulcer. At the moment of discharge from the hospital, 

the OS visual acuity was 0.4 and exophthalmos had decreased 

by 5 mm, while the parameters of visual field examination 

and color perception improved and the intraocular pressure 

decreased to normal values. The findings of the multislice 

CT scan after the surgery are shown in Figure 3. The effect 

of the surgery remained stable for 1.5 months.

One-and-a-half months after OS decompression, the 

patient developed signs of reactivation of orbital inflamma-

tion. She received three IV injections of methylprednisolone 

250 mg, which resulted in positive changes. Two-and-a-

half months after the decompression, a course of radiation 

therapy was conducted with a focal radiation therapy dose of 

15 mSv on each orbit. The treatment resulted in significant 

improvement.

Eight months after the end of radiation therapy, the patient 

underwent a surgical procedure for OS strabismus correction 

at a local clinic (Figure 4). Normalization of the eye position 

allowed to cut interpalpebral adhesion without a risk of a 

corneal ulcer recurrence (Figure 5). The patient also under-

went cataract surgery (phacoemulsification) on both eyes at 

a local clinic, resulting in improvement of BCVA OD to 1.0, 

and OS to 0.9. In this patient, a posterior capsular cataract 

was a complication of long-term therapy with corticoste-

roids as well as radiation therapy. There was no diplopia in 

primary gaze. While on therapy with antiglaucoma agents, 

IOP remained normal.

During a 2-year follow-up after the surgery, there were 

no new episodes of reactivation of the orbital inflammation, 

Figure 3 Multislice scan (coronal plane) 1 week after bony decompression of the left orbit. 
Notes: There are defects in the lateral, medial, and inferior orbital walls. Significantly enlarged medial and inferior rectus muscles are displaced toward the defects in the 
corresponding walls. the lateral rectus muscle and orbital fat are observed outside the internal contour of the lateral wall.
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and no signs of exposure keratopathy or optic neuropathy. 

On replacement therapy with levothyroxine sodium 125 µg, 

the patient maintained stable euthyroidism.

Discussion
Corneal damage and ON are the most dangerous vision 

threatening complications of TED. In the case of delayed 

treatment, they can cause permanent visual loss.7 For patients 

with TED demonstrating no response to immunosuppressive 

therapy, bony orbital decompression is a key element of 

treatment and subsequent rehabilitation.8 Decompression 

surgery has been used for TED treatment for over 100 years. 

At first, it was only used in cases of severe complications, 

such as ON and keratopathy, which were refractory to drug 

therapy. Over the past several years, orbital decompression 

has been used in non-TED, with the purpose of eliminating 

cosmetic and functional defects. To date, many methods of 

decompression have been suggested in order to improve 

surgical outcomes and esthetic results, to decrease the dura-

tion of recovery period, to decrease the risk of iatrogenic 

complications, and specifically, to decrease the development 

of strabismus.9–15 The studies have shown that in most cases 

(except for rare cases when individual approaches were 

applied), the selection of a technique of surgical decompres-

sion was based on clinical features, personal experience of 

a surgeon, and current treatment algorithms adopted in a 

particular country. Therefore, such parameters as reduction 

in the degree of exophthalmos, frequencies of complications 

and side effects, and the degree of patients’ satisfaction were 

generally predictable and comparable. As has been demon-

strated in clinical and experimental studies, decompression 

of two orbital walls leads to a decrease of approximately 

3–6 mm in exophthalmos, which is why this procedure is 

most widely used.16–18 Removal of orbital fat results in an 

exophthalmos reduction of approximately 3–4 mm.19–22 In 

some cases, the average exophthalmos reduction following 

the fat decompression is 5.3 mm.23 Exophthalmos regression 

as a result of endonasal endoscopic orbital decompression 

via the transethmoidal approach is 3.5–6 mm.24,25 Improve-

ment of the visual functions is observed in 82% of patients 

the next morning following the orbital decompression. The 

most common complications of this surgery include diplopia 

and strabismus, occurring in 15%–74% of patients.26–37 Pto-

sis and globe dystopia are far less frequent. Cases of some 

other rare complications such as cerebrospinal fluid leak, 

central nervous system infection, eye or optic nerve injury, 

cerebral vasospasm, traumatic neurinoma, trigeminal nerve 

damage, and intracranial hemorrhage have been reported.38–44 

Figure 4 the patient’s appearance 3 months after the orbital decompression and 1 month after the radiation therapy. 
Notes: OS (left eye): hypotropia, upper eyelid retraction, lagophthalmos, and superficial keratopathy.

Figure 5 the patient’s appearance 16 months after bony orbital decompression and strabismus surgery. orthotropy in primary gaze position.
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The methods of bony orbital decompression are constantly 

evolving. The preferred methods are combined ones: medial 

+ inferior or balanced (medial + lateral).45 Up-to-date algo-

rithms imply the use of bony orbital decompression followed 

by extraocular muscle surgery, correction of eyelid retrac-

tion, and esthetic eyelid and facial surgery. Each surgical 

procedure should be conducted while taking into account 

the needs of a particular patient and should aim not only to 

prevent blindness and restore the visual functions, but also 

for esthetic rehabilitation. This clinical case is of interest 

because of a severe course of refractory TED, which resulted 

in both corneal ulcer and ON. Using this case, we would 

like to demonstrate the necessity of a definite sequence of 

different treatment modalities and surgical interventions, in 

particular: immunosuppressive drug therapy, bony orbital 

decompression with tarsorrhaphy, radiation therapy during 

the active phase of the disease, and strabismus correction in 

fibrotic stage. In this case, the involvement of cornea in the 

active phase was caused by several factors, with the major 

role played by the enlargement of the inferior rectus muscle, 

secondary upward restriction, and, as a consequence, lack of 

Bell’s phenomenon which, in the presence of lagophthalmos, 

led to corneal ulcer. At the same time, significantly enlarged 

extraocular muscles compressed the optic nerve at the apex 

of the orbit and caused the development of ON. Since TED 

was active, the pulse therapy was the first line of treatment. 

However, as a result of insufficient efficacy of prior therapy, 

bony orbital decompression was performed to “unload” the 

retrobulbar part of the orbit and tarsorrhaphy was performed 

to protect the cornea.46,47 The sequence used was quite unusual 

because the eyelid surgery was performed during the active 

phase; however, it was an urgent procedure because of cor-

neal ulcer. In such a situation, this sequence was justifiable, 

as it allowed us to maintain the transparency of the optical 

zone of the cornea prior to the fibrotic stage when extraocu-

lar muscle surgery could be performed. Thus, bony orbital 

decompression is a major step of a comprehensive, often 

multistage system of rehabilitation of patients with severe 

refractory TED.
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