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Thyroid Eye Disease: 

SURGICAL APPROACHES

Abstract

Thyroid eye disease is a common manifestation of Graves’ disease. The 
symptoms range from discrete to severe orbital inflammation, with threatened 
vision, diplopia, and disfigured appearance. The condition has a significant 
negative impact on quality of life, and it might be necessary to perform several 
surgical procedures to improve function and facial appearance.

Thyroid eye disease
Graves’ disease is one of the most common 

autoimmune diseases, with a reported incidence of 
21 per 100,000 individuals per year.1 It usually leads 
to hyperthyreosis, with symptoms like tachycardia, 
tremor, weight loss, diarrhea, and sleep disturbances. 
In up to 50% of patients, the eyes are affected by 
a condition named thyroid eye disease (TED).2

This condition is more frequent in women, and it 
significantly impairs quality of life.3 The main patient 
population is between 30 and 50 years old. Risk 
factors for development of TED include smoking, 
high levels of TSH-receptor antibodies (TRAS), 
treatment with radioiodine, and hypothyroidism.

The clinical presentation of TED is caused by 
inflammation of the orbital content, which eventually 
increases the volume of fat and muscles (Figures 1 
and 2). The tissue expansion leads to a number of 
clinical manifestations, including proptosis, ocular 
motility problems and, in some cases, dysthyroid 
optic neuropathy (DON). Proptosis combined with lid 
retraction leads to exposure keratitis, which, together 
with DON, are the main causes of vision loss in TED. 
In addition to the visual problems and the change 
in appearance, thyroid eye disease is associated 
with significant discomfort; foreign body sensation, 
tearing, light sensitivity and pressing sensation 
behind the globe are the most common complaints 
(Figure 3).

Knowledge of pathogenesis in TED is evolving, 
and the presence of TSH-receptor antibodies and 
insulin-like growth factor-1 (IGF-1) seems to be 
essential.2 Cytokines released as a consequence 
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Figure 1. Coronal MRI (T1-weighted) showing bilateral enlargement of inferior rectus muscles 
in a patient with TED.
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Figure 2. Orbital tissue expansion leading to proptosis in TED.

Figure 3. Eyelid edema, chemosis, and strabismus in patients with active TED. 

of inflammation are thought to stimulate 
production of extracellular matrix 
components like glycosaminoglycans, 
which are deposited in affected orbital 
tissues. The inflammatory mediators also 
contribute to an increase in the number 
and volume of adipocytes. The increase in 
orbital volume may compromise venous 
outflow, resulting in venous stasis that 
further increases orbital volume. Over 

time, inflammation is resolved but may 
then be followed by fibrosis.

TED consist of two phases. First, there 
is an initial active orbital inflammation, 
which gradually resolves into the second 
inactive fibrotic phase. Rundle’s curve 
illustrates a normal course of the disease 
(Figure 4),4 where the active phase usually 
lasts from 1–3 years, and an incomplete 
remission is commonly seen. Surgical 
reconstruction is often needed to correct 
persistent proptosis, strabismus, and 
eyelid retraction in the inactive phase 
(Figure 5). 

Initial treatment
Initial treatment of Graves’ 

hyperthyroidism aims to make the patient 
euthyroid with anti-thyroid drugs. In many 
cases, the eye symptoms will improve 
when the hormone levels normalize. Anti-
thyroid treatment should be continued 
for at least 2 years in patients with TED.5

Alternative definitive treatments of the 
hyperthyroidism are thyroidectomy 
or radioiodine therapy. Radioiodine 
treatment appears to trigger development 
or worsening of TED,6 and for that 
reason radioiodine must be combined 
with prednisolone in patients with eye 
involvement. It is important to avoid 
hypothyroidism with increased TSH by 
early thyroxin substitution after permanent 
treatment with both radioiodine and 
thyroidectomy. 

Treatment of this eye disease is 
dependent on the stage of the disease. If 
needed, anti-inflammatory drugs (mainly 
corticosteroids) or retrobulbar irradiation 
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Figure 4. Rundle's curve illustrates the disease activity in TED as a function of time.

are used in the early inflammatory 
phase. Corticosteroids are given in high 
doses orally or intravenously for several 
months, with a cumulative dose of up to 
8 grams Methylprednisolone.7 In recent 
years, several biological drugs that more 
specifically target the inflammatory 
process have been introduced as 
an alternative immunosuppressive 
treatment. An example is teprotumumab, 
an effective inhibitor of IGF-1R. Based 
on two randomized studies, United 
States Food and Drug Administration 
(FDA) approved teprotumumab as the 
first treatment of active TED in adults in 
January 2020.8 This represents a new 
area in the anti-inflammatory treatment of 
the disease and in the future may reduce 
the post-inflammatory eye changes and 

the need for reconstructive surgery.

Surgical treatment
Surgical treatment is required in a 

subgroup of patients with TED. This 
treatment may address several of the 
manifestations present, including the 
increased volume of the orbital contents, 
the ocular motility disturbance, and 
different lid changes. Except for treatment 
of DON, a stable inactive orbitopathy must 
be present for a minimum of 6 months 
before reconstructive surgery. If several 
surgical procedures are needed, initial 
treatment is orbital decompression, 
followed by strabismus surgery and, last, 
eyelid surgery.

Decompression of the orbit can be 
achieved by removing one or several 

of the orbital walls or by reducing 
the amount of fat in the orbit. Vision 
threatening conditions, like DON and 
severe proptosis with exposure keratitis, 
are strong indications for urgent orbital 
decompression. Decompression is also 
an option for treatment of disfiguring 
proptosis. After decompression, patients 
frequently experience less ocular 
discomfort, resulting in improved quality 
of life. 

The existing procedures for 
decompression allow a graded approach 
to proptosis reduction, and optic nerve 
decompression when necessary.9

Decompression by solely removing orbital 
fat is an option in mild exophthalmos. 
Moderate proptosis requires removal of 
the lateral wall alone, or in combination 
with removal of the medial wall, known as 
balanced decompression.10 Lateral wall 
decompression is recommended as a 
first choice due to very little postoperative 
diplopia (Figure 6).11 The medial wall 
should be addressed if the lateral 
approach is insufficient and in cases of 
DON. Very severe proptosis may require a 
three-wall decompression, which includes 
all walls except the roof. 

Medial orbital wall decompression 
can be accomplished using an external 
or endoscopic approach (Figure 7). The 
endoscopic procedure is reported to have 
an equal effect on proptosis reduction 

Figure 5. Eyelid retraction and asymmetric proptosis in patients with inactive TED. 
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Figure 6. Perioperative view of right lateral orbital wall decompression. 

Figure 7. Perioperative view of left endoscopic medial 
orbital decompression where orbital fat is protruding into 
the nasal cavity.

with fewer complications than the more 
invasive external technique.12 Both 
types of surgery may induce diplopia. At 
Haukeland University Hospital, 50% of the 
patients operated with endoscopic medial 
orbital decompression between 2001 and 
2011 needed subsequent strabismus 
surgery.13 This adverse effect can be 
prevented by preserving the infero-medial 
strut of the orbit or the sling of periorbita 
during surgery.14 

Decompression of the lateral wall of the 
orbit is a well-established procedure, that is 
mainly used for disfiguring exophthalmos 
with moderate proptosis and ocular 
discomfort. Serious complications that 
may result in damage of the optic nerve 
are rare. Minor complications of the 

procedure, such as oscillopsia, reduced or 
altered sensation in the temporal region, 
and temporal hollowing, are common.15

Some patients find the postoperative 

temporal hollowing cosmetic disturbing 
(Figure 8). At Haukeland University 
Hospital, we have addressed this problem 
in a randomized trial, finding that long-
lasting hyaluronic acid is superior to 
autologous fat transplantation for 
treatment of this condition.16

Currently, three-wall orbital 
decompression, in which both the lateral 
and medial walls as well as the floor are 
removed, is seldom used. This extensive 
procedure may give a proptosis reduction 
of 7.5 mm but with a relatively high 
incidence of new onset diplopia and 
impaired sensitivity in the infraorbital 
region.17

Strabismus associated with TED 
is a significant challenge to the 
strabismologist. The inferior and medial 
rectus are the most frequently involved 
muscles,18 resulting in hypotropia and 
esotropia of the affected eye. 

Because restriction and limited ocular 
motility is the key feature of strabismus in 

Figure 8. Bilateral temporal hollowing after lateral orbital decompression.
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Figure 9. Before (upper) and after (lower) correction of upper eyelid retraction.

TED, recession rather than resection 
of the fibrotic rectus muscle is the 
preferred surgical procedure. The 
degree of recession is difficult to 
decide, and different strategies are 
used to overcome this problem. One 
option is to under-correct the major 
deviations and over-correct small 
deviations. Use of adjustable sutures 
to obtain the best ocular alignment in 
the immediate postoperative period 
is another alternative.19 Surgery with 
adjustable sutures can be performed 
under topical anesthesia,20 allowing 
for intraoperative eye alignment by 
using cover-uncover test. The aim of 
strabismus surgery in patients with 
TED is often to obtain a field of single 
binocular vision in downgaze and 
primary position. Residual diplopia in 
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Figure 10. Schematic illustration of levator recession with adjustable sutures.
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peripheral fields of gaze is, in most 
cases, acceptable for the patient.

As upper eyelid retraction is the 
most common clinical finding in TED, 
correction of this eyelid malposition 
is frequently performed (Figure 9). 
There are several surgical methods 
for correcting upper eyelid retraction, 
and which method is chosen depends 
on the surgeon’s preference. Today, 
blepharotomy is, worldwide, the most 
favored procedure in correcting upper 
eyelid retraction.21 This one-step 
technique is less time-consuming 
compared to other procedures. 
Levator recession with adjustable 
sutures is an alternative procedure 
with good clinical outcomes (Figure 
10).22 In contrast to blepharotomy, 
this technique offers the possibility 
of repositioning the eyelid margin 
the first day after operation, without 
the influence of the adrenaline from 
the local anesthesia. Our group at 
Haukeland University Hospital are 
now performing a prospective study 
comparing the outcome and adverse 
effects of the two procedures: 
blepharotomy and levator recession 
with adjustable sutures.
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Furthermore, lower eyelid retraction 
is frequently found in TED, and there are 
several different theories on the cause of 
lower eyelid retraction in TED. Shortening 
of the posterior lamellar due to fibrosis is 
one postulated mechanism, while others 
see lower lid position as a consequence 
of the proptosis. Before correction of 
lower lid retraction, true lid retraction 
has to be differentiated from pseudo 
lid retraction. In lower lid repair, the 
retractors are separated from the tarsus 
through either a skin incision or posterior 
approach. Surgical correction of lower 
eyelid preferably includes the use of graft 
techniques. Different organic and synthetic 
materials have been used as a spacer 
between the retractor and tarsus.23,24 The 
use of donor sclera as a lengthening of 
the lower eyelid is a favorable technique. 
The last corrective procedure in patients 

Key points:
• Surgical reconstruction to correct post inflammatory changes is 
required in a subgroup of patients with thyroid eye disease. 
• The different rehabilitative procedures have to be performed in the 
following order: first, orbital decompression; then, strabismus surgery; 
and finally, correction of eyelid malposition. 
• Introduction of new anti-inflammatory treatment might reduce the 
need for surgery in this group of patients.

with TED is blepharoplasty of the upper 
and lower lids. Redundant skin and fat are 
excised for best cosmetic appearance. 
Modest skin excision in the lower eyelid 
is recommended to avoid ectropion. 
Prolapsing lower lid fat can also be 
removed by transconjunctival incision.

As described here, the surgical 
rehabilitate treatment of patients with TED 
is often an extensive process, and in most 
cases, the patients will not completely 
regain their appearance. This must be 
communicated to the patients in advance. 




