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Thyroid eye disease can cause severe chronic eye
discomfort, vision loss and appearance changes that may
lead to reclusive behaviour. Early identification and
prompt management of thyroid eye disease may reduce
symptoms, preserve sight and allow patients to continue
or resume normal activities of daily living.

hyroid eye disease (TED) is the most common cause of

both bilateral and unilateral proptosis in adults, with an

incidence of 2.9 cases per 100,000 population per year for

men and 16.0 cases per 100,000 population per year for
women.! Although middle-aged women are most likely to present
with Graves’ disease, older men tend to develop more severe TED.>*
Young patients with Graves’ disease are less likely to develop TED.®”
Patients with TED may experience severe and chronic ocular
discomfort, loss of visual function and changes in their appearance,
which often result in socially reclusive behaviour. Early recognition
and treatment of TED may restore vision and help patients return
to their activities of daily living.

How do patients present?

Patients with TED often present with thyrotoxicosis secondary
to Graves’ disease. The classic presentation of Graves’ disease is
bilateral proptosis, lid retraction and diffuse goitre. However,
patients with TED can also present without any associated signs
of Graves’ disease. Most (85%) of patients with TED are hyper-
thyroid, but 10% of patients with TED are euthyroid and a small
proportion have Hashimoto’s thyroiditis.*® Patients with TED

* Hallmarks of thyroid eye disease (TED) are eyelid retraction,
proptosis and restriction of ocular movements; however,
patients with TED may also present with symptoms of chronic
eye irritation alone.

* Removal of the thyroid has little impact on the development of
TED.

¢ It is important to note that fluctuations of thyroid function can
exacerbate the course of TED.

 Initial management of patients with TED comprises:

- ensuring that the cornea is protected

— ruling out optic neuropathy

— correcting thyroid dysfunction

— advising smokers to cease smoking with cessation
programs.

* Referral to an ophthalmologist is reasonable for any patient
suspected to have TED as this disease potentially causes
vision loss.
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THYROID EYE DISEASE CONTINUED

Figure 1. Inflammation with periorbital
erythema and chemosis in a patient with
thyroid eye disease.

who are euthyroid have a significantly
increased risk of developing hyperthyroid-
ism within 18 months.? As a result, regular
six-monthly thyroid function tests are
prudent. Family history of thyroid disease
is a major risk factor for TED, found in over
60% of reported cases.”

Patients presenting with proptosis and
concurrent thyroid dysfunction are easily
diagnosed with TED. However, patients who
have normal thyroid function test (TFT)
results and present with symptoms of chronic
eyeirritation are often treated for months for
allergic conjunctivitis or dry eye syndrome
before TED is diagnosed. Symptoms of
chroniceyeirritation in TED include red eye,
chemosis, grittiness, epiphora, contact lens
intolerance, orbital ache, periorbital or orbital
swelling and erythema that is usually more
severe in the morning than in the afternoon
(Figure 1).

Blurred vision and a foreign body sensa-
tion from ocular surface disease are common
complaints that may be due to impaired
goblet cell and lacrimal gland function,
reduced blink frequency, incomplete blink
cycle, malposition of the eyelid from prop-
tosis, epiphora due to reflex tearing from
surface inflammation and exposure.'>?
Blurred vision from these causes clears tran-
siently on blinking. If blurred vision does
not improve with blinking then optic nerve
compression from enlarged extraocular
muscles and corneal ulceration or scarring
from exposure should be considered, and

Figure 2. CT scan in a patient with left optic
neuropathy, showing bilateral medial rectus
enlargement causing crowding of the orbital
apex (arrows).

patients should be referred for assessment
of best corrected vision, the cornea and optic
nerve. Patient reports of washed out or
reduced colour perception are another wor-
rying sign of optic neuropathy. This can be
caused by enlargement of the extraocular
muscles crowding the orbital apex, or by
traction and tenting of the posterior sclera
despite normal extraocular muscles (Figures
2 and 3).

The hallmarks of TED are:'

* eyelid retraction (present in 90% of
patients) with temporal flaring

(Figure 4)

* proptosis (60%; Figures 5a to c)
« restriction of ocular movements (40%;

Figures 6a to e).

If lid closure is impaired then corneal
ulceration may be present (Figure 7).

Smoking increases the risk of TED seven
to eightfold and also results in poorer treat-
ment responses.”* Smoking is the single most
important modifiable risk factor."

If patients present with the above hall-
mark features then a diagnosis of TED is
highly likely. However, atypical presentations
include unilateral disease, diplopia worsening
towards the end of the day, divergence stra-
bismus or the absence of lid retraction. These

Figure 4. Temporal flaring of
the right eyelid in a patient
with thyroid eye disease. The
usual peak of the lid contour
(red arrow) is contrasted with
the peak in temporal flare
(black arrow).
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Figure 3. CT scan showing enlargement of the
orbital fat with proptosis that is causing
tenting of the posterior sclera (arrow),
indicating a risk of traction optic neuropathy.

presentations warrant orbital imaging with
CT or MRI, looking for rectus muscle
enlargement (Figures 2 and 8). The presence
of thyroid antibodies increases the risk of
TED but does not exclude other disorders
such as allergic conjunctivitis, myasthenia
gravis, orbital myositis, orbital tumours and
carotid—cavernous fistula, which are potential
differential diagnoses.

Laboratory testing
Ophthalmologists treating patients with TED
work closely with the GPs or endocrinologists
managing the thyroid dysfunction. Although
stable thyroid biochemistry does not in itself
lead to resolution of TED, significant or recur-
rent swings in TFT results are likely to
adversely affect the eye disease.
Autoantibody tests such as measurement
of antithyroid peroxidase antibody (anti-
TPO Ab) and thyrotropin receptor antibody
(TRAD) levels can help clarify the clinical
diagnosis, with anti-TPO Ab more com-
monly associated with Hashimoto’s thy-
roiditis and TRADb with Graves’ disease.
Furthermore, the TRAb level can help deter-
mine, in conjunction with clinical assess-
ment, whether TED is likely.*"® Although
there is not a linear correlation between
TED activity and TRAD levels (as some
patients in the active phase of TED have
normal TRAD levels), in our experience
TRAb level is loosely correlated with clinical
activity in a significant group of patients
and can give a hint as to when TED is enter-
ing the inactive phase. We strongly prefer
to delay any orbital surgery until the TRAb
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level has normalised, as we have observed
recrudescence of TED in patients with
apparently inactive disease but raised TRAb
levels who undergo orbital surgery. Anec-
dotally, many of our oculoplastic colleagues
report the same. It is therefore helpful to the
ophthalmologist if the treating physician
and GP include measurement of TRAb level
when monitoring thyroid dysfunction.

Pathogenesis of thyroid eye
disease

A current hypothesis proposes that TED is
an autoimmune disorder in which auto-
antigens are expressed on both orbital fibro-
blasts and thyroid epithelium.” Thisleads
to the production of pro-inflammatory
cytokines and ultimately to infiltration of
lymphocytes into the extraocular muscles
and retro-ocular connective tissues. This
causes interstitial oedema and inflammation
of the extraocular muscles, resulting in the
hallmark signs described above.

As a result of the dual expression of the
autoantigens by orbital and thyroid tissue,
removal of the thyroid has little impact on
the development of TED. Also, there is no
direct correlation between thyroid function
(hypothyroidism, euthyroidism or hyper-
thyroidism) and TED. However, a stable
background thyroid hormone status gives
the best chance of shortening the active phase
of TED.

In our experience, patients who have had
remitting and recurring thyroiditis with
multiple separate courses of carbimazole and
neomercazole and those with fluctuating TFT
results causing difficulty in stabilising drug
dosages are more likely to develop TED or to
have exacerbations of pre-existing TED. If
patients are taking thyroxine (e.g. after radio-
active iodine treatment or progression to
Hashimoto’s disease) and the dose is difficult
to titrate then erring on the side of overtreat-
ment (i.e.aiming foralow thyroid-stimulating
hormone [TSH] level) is preferable in the
management of TED.

Natural history of thyroid eye
disease

The course of TED comprises an active phase,
which may last from six months to three

Figures 5a to c.
Proptosis but no lid
retraction in a patient
with thyroid eye
disease.

years, followed by an inactive or chronic
phase. The pathophysiology of TED is a
multifaceted process that is not fully under-
stood. The current theory states that during
the active phase of TED, autoantibodies are
activated to TSH receptors, which appears
to be the inciting event as TSH receptors are
overexpressed in retrobulbar tissues.?>*
Autoantibody activation leads to expansion
of adipose tissue, resulting in congestion
within the orbit and cicatricial changes.>**
These cicatricial changes in the eyelid mus-
cles cause retraction and lagophthalmos,
while changes in the extraocular muscles
cause diplopia. Cicatricial changes in the
apex of the orbit and muscle enlargement
can put direct pressure on the optic nerve
and affect orbital venous outflow, resulting
in venous congestion with further proptosis
and vessel engorgement. Changes in appear-
ance and function caused by enlargement of
the extraocular muscles, retro-orbital fat and
periorbital and orbital connective tissue and
ongoing release of inflammatory mediators
may continue for up to three years.

The thyroid-stimulating immunoglobu-
lin level may show some correlation with
TED activity during the active phase of the
disease.? However, there is no specific sero-
logical test to determine when a patient has
reached the inactive or ‘burnt out’ phase of
TED, and this is diagnosed from the history
and clinical examination. The inactive phase
is defined as no change in the physical signs
on examination over a six-month period.
Day-to-day fluctuations in symptoms are
common, caused by changes in ambient
temperature, humidity and stress levels,
making diagnosis of the inactive phase
challenging.

_

Importantly, in the inactive phase of TED,
the fat hypertrophy and cicatricial changes
that cause enlarged and restricted extraocular
muscles, lid retraction and proptosis may
persist. Patients with inactive TED can still
have significant symptoms that severely
reduce their quality of life and potentially
cause vision loss. During the inactive phase,
the swelling caused by inflammatory infiltrate
and glycosaminoglycan-driven oedema
settles, and the residual problem depends on
the amount of scar tissue laid down during
the active phase.

Because of the absence of inflammation
in the inactive phase of TED, symptoms

Figures 6a to e. Restriction of ocular movement
in a patient with thyroid eye disease.

(a) Primary position, (b) restriction of up gaze
of the left eye, (c) down gaze with lid lag,

(d) left gaze and (e) right gaze.
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THYROID EYE DISEASE CONTINUED

will not respond to any form of immuno-
suppression or deep x-ray therapy, and
certainly in this phase of the disease the
risks of these therapies outweigh the poten-
tial benefits. Although ongoing symptoms
related to chronic lid retraction and prop-
tosis in the inactive phase can be severe,
these often fluctuating symptoms should
not be treated with corticosteroids. In this
phase, however, TED is stable, and recon-
structive surgery is offered if the impact of
TED is significant.

Management of thyroid eye

disease

Initial management of patients with TED

should:

« ensure that the cornea is protected

* rule out optic neuropathy

* correct thyroid dysfunction

* advise smokers to cease with cessation
programs.

The cornea may be protected with lubri-
cants, preferably without preservatives, com-
prising drops during the day and ointment
at night if there are signs or symptoms of
corneal exposure. Concomitant inflamma-
tion in the lacrimal gland can affect the
quality and quantity of tears produced.?”

Advice from specialist centres, with
co-management of patients by an ophthal-
mologist and physician treating the thyroid
disorder, should be sought early to optimise
patient management.

When to refer

Initially, TED can be difficult to diagnose as
many patients present with nonspecific
ocular symptoms such as dry eye and ocular
erythema and no symptoms of vision loss.
A trial of use of nonpreserved lubricants is
warranted in these patients. However, if
symptoms persist for more than four to
six weeks then referral to an ophthalmologist
is indicated.

Figure 7. Proptosis, lid
retraction and scleral show
in a patient with thyroid eye
disease. Impairment of lid
closure has led to corneal
ulceration (arrow).

For any patient suspected to have TED,
referral to an ophthalmologist is reasonable
as this disease potentially causes vision loss.
In the early stages of TED, it is impossible to
identify which patients will have a severe
course. Therefore, baseline testing of optic
nerve function is warranted to allow treat-
ment to be titrated should the patient’s con-
dition deteriorate.

Active phase of TED

Management of patients during the active
phase of TED depends on whether the
disease threatens vision.

Vision-threatening TED

If TED is causing any loss of vision then treat-
ments may include intravenous methyl-
prednisolone, radiotherapy to orbital tissues
and surgical decompression of the orbits.
Loss of vision is diagnosed as a reduction in
best-corrected vision, formal colour vision
or visual fields.

Ifany vision loss is noted then intravenous
methylprednisolone should be commenced
at a dose of 500 mg weekly for six weeks,
followed by 250 mg weekly for another
six weeks.”® The patient’s vision parameters
should be closely monitored. We use the
response to corticosteroid therapy to indicate
whether radiotherapy is likely to have a
beneficial effect and aim to start radiotherapy
immediately after vision improvement is
noted. Any vision improvement from
methylprednisolone treatment will usually
occur within one to two weeks. Studies have
shown that patients receiving combined
methylprednisolone and radiotherapy have
significantly better outcomes than those
receiving standalone radiotherapy.?**
Methylprednisolone suppresses the immune
response, whereas radiotherapy ablates
inflammatory cells, preventing the ongoing
inflammatory immune process.* In effect,
corticosteroids suppress inflammation only,
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Figure 8. MRI scan (coronal view) in a patient
with enlargement of all rectus muscles in both
eyes. Note the loss of fat space between the
medial rectus muscles (white arrows) and the
optic nerves (red arrows) in each eye.

but radiotherapy inactivates the inflamma-
tory process.

The usual radiotherapy is given over a
two-week period with a cumulative dose
of 20 Gy per orbit, fractionated in 10 daily
doses.” Radiotherapy will take six to
12 weeks for a beneficial effect and may
initially exacerbate the inflammatory
response, but this will be dampened by the
corticosteroid therapy. If radiotherapy is
delayed and the patient has already com-
pleted the 12-week course of methylpred-
nisolone before radiotherapy has its
maximal effect then the optic neuropathy
may relapse. This would necessitate surgical
decompression of the orbits, which could
have been avoided.

If there is no improvement in vision after
two weeks of methylprednisolone treatment
then urgent orbital decompression surgery
should be considered.* Surgical decompres-
sion addresses the mismatch between the
enlarged volume of orbital soft tissue in
patients with TED and the fixed bony volume
of the orbit.

Patients who require surgical decompres-
sion to treat optic neuropathy in the acute
phase of TED should receive adjuvant radio-
therapy. If these patients are treated with
decompression alone then up to 30% will
have recurrent optic neuropathy as a result
of ongoing inflammation, which causes
continued enlargement of the orbital soft
tissue volume.” This can eventually fill the
post-decompression bony orbital cavity.
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Enlargement of orbital contents due to
inflammation usually responds to cortico-
steroid and radiotherapy. A subgroup of
patients, however, have optic neuropathy due
to fibrosis at the orbital apex causing venous
congestion rather than inflammation. These
patients do not respond to corticosteroids
and radiotherapy, and symptoms will
improve only from surgical decompression
of the orbital apex, thereby reducing venous
congestion.

Nonvision-threatening TED

Patients with nonvision-threatening TED
should be treated with supportive eye lubri-
cants. Preservative-free lubricating eye drops
are recommended. Patients who experience
diplopia may benefit from either patching of
one eye (alternating daily between each eye)
or prisms mounted on spectacles, as this may
allow them to return to activities of daily
living.

Thyroid dysfunction

Treatment of systemic thyroid dysfunction
aims to correct thyroid function and mini-
mise recurrence and complications. The
options are antithyroid medication, radio-
active iodine treatment and thyroidectomy.
All three options are effective, and the
decision should be made by the patient after
careful discussion.*

In our experience, thyroidectomy is
likely to be the treatment of choice in
patients with TED when there has been a
relapsing-remitting course requiring mul-
tiple courses of antithyroid medication.
Certainly, in patients with active TED
receiving radioactive iodine treatment,
corticosteroid cover is essential.*>*” There
may be some long-term association between
radioactive iodine treatment and exocrine
gland disturbances, affecting the lacrimal,
salivary glands and pancreas, leading to
increased ‘dry eye’.*®

Antithyroid medications such as carbi-
mazole and propylthiouracil are the main
treatment for blocking thyroid hormone
synthesis and reducing autoimmune reac-
tions. However, these medications do not
alter the course of TED or provide any
benefits to existing TED.?**

Radioactive iodine can be administered
to induce an inflammatory response and
necrosis of thyroid follicular cells. This can
be done during the active phase of TED if a
prophylactic corticosteroid (0.2 mg/kg per
day) is administered concurrently to reduce
the risk of TED progression. The cortico-
steroid cover is tapered until withdrawal
over six weeks.*’ Patients who are in the
inactive phase of TED can receive radio-
active iodine without corticosteroid cover
aslong as they have no other risk factors for
TED such as smoking or high TRAb
levels. 2442

The aim of thyroidectomy is to correct
thyroid function and minimise recurrences
and the complication rate. Thyroidectomy
should be considered if antithyroid medi-
cations have been trialled over one to two
years and the patient continues to experience
fluctuations of thyroid function. We believe
these patients are more likely to develop
TED. Thyroidectomy, similar to antithyroid
medication, does not improve TED but
provides better long-term control of thyroid
function.”® It is important to note that fluc-
tuations of thyroid function can exacerbate
the course of TED.

If the patient is experiencing only mild
TED of relative short duration then a watch
and wait approach over six months with
selenium supplementation may be recom-
mended, as selenium can improve ocular
symptoms and quality of life and prevent
progression to more severe TED.?® It is
important to discuss with patients the side
effect profile of selenium and recommended
daily intake as selenium toxicity is possible.
Itis reasonable to measure the baseline sele-
nium level, and some practitioners institute
selenium supplementation (in the form of
sodium selenite 100 pm twice daily) only if
the initial level is low.

Other medical treatments include intra-
orbital triamcinolone injections for active
and recent-onset TED.***> Treatments that
have not been shown to produce improve-
ment or are awaiting further studies include
azathioprine, the selective immune modu-
lator ciamexone, immunosuppressants such
as mycophenolate, biologics such as tocili-
zumab, monoclonal antibodies, tumour

necrosis factor alpha and somatostatin
analogues.***

Inactive phase of TED
In general, surgical reconstructive manage-
ment is reserved for patients with TED in
the inactive phase who are still experiencing
significant symptoms. Reconstructive sur-
gery may require three separate operations:
orbital decompression, followed by strabis-
mus surgery and finally lid surgery.
Orbital decompression surgery involves
either bony or fat decompression or a com-
bination of both.”* In bony decompression,
portions of the medial wall, lateral wall and/
or floor of the orbit are removed to enlarge
its volume. The most common significant
complication of orbital decompression
surgery is onset of new diplopia. If diplopia
does not resolve spontaneously within three
to six months postoperatively then squint
(strabismus) surgery is indicated to correct
it. As squint surgery may affect the position
of the eyelid (e.g. recession of the inferior
rectus muscle can reduce upper lid retraction
but increase lower lid retraction), lid retrac-
tion and blepharoplasty surgery may be
required to reposition the eyelids and ensure
the cornea is well protected.>*

Conclusion

The early identification of ocular symptoms
of TED and prompt management of the
disease may reduce symptoms, preserve
sight and allow patients to remain socially
integrated. Although TED may progress
over a few years, with appropriate manage-
ment patients can return to normal activities
of daily living. ET
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