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hyroid eye disease (TED) is an
autoimmune condition with a
spectrum of signs and symptoms,
usually associated with Graves’
hyperthyroidism. The diagnosis is based
on history and physical examination but
there are further investigations that can
aid diagnosis if unclear. TED is the most
common cause of unilateral and bilateral
proptosis in adults and most frequently
presents in women aged 30 to 50 years.
Despite this, the severity of TED is worse in
men and in patients who are first diagnosed
over 50 years old [1,2]. The estimated
incidence of TED is 16 women and three
men per 100,000 population per year [3,4].
There are multiple risk factors including
cigarette smoking, older age at diagnosis of
Graves’ hyperthyroidism, longer duration
of Graves’ hyperthyroidism, uncontrolled
thyroid dysfunction, and prior radioactive
iodine treatment [3,5]. TED follows a
biphasic course: a progressive / active
phase which can last up to three years,
followed by a stable or inactive phase
[6,7]. The ophthalmic manifestations
vary from mild to sight-threatening and
the management varies from supportive
to surgical depending on the severity.
Clinical features include eyelid retraction,
periorbital oedema, conjunctival injection
and chemosis, proptosis, extraocular
muscle restriction, exposure keratopathy
and optic nerve compromise [8]. This
variety in clinical features means there can
be a range of differential diagnoses such as
allergic conjunctivitis and orbital tumors,
thus it is important to approach TED with a
multidisciplinary approach.
The underlying molecular mechanism
to the autoimmune process in TED
is multifaceted. In Graves’ disease,
there is over-expression of thyroid
stimulating hormone receptor (TSHR)
in the retrobulbar tissue. When TSHRs
are activated, the orbital fibroblasts
proliferate and secrete inflammatory
cytokines and hydrophilic hyaluronan in
the interstitial space. This causes large
osmotic pressure gradients in the orbit

leading to fluid accumulation. Additionally,
some orbital fibroblasts differentiate into
mature adipocytes, causing orbital adipose
tissue expansion. This accumulation
leads to atrophy, fibrosis and sclerosis of
the extraocular muscles and can cause
restrictive strabismus [1,2,9].
As aforementioned, TED can manifest
in a spectrum of symptoms and signs.
There are multiple classification tools
that are used to classify TED. The first
tool is a mnemonic – ‘NO SPECS’, which
was created in 1969 and outlines the
clinical signs of TED (Table 1), however,
it is not a good indicator of severity and
progression of TED [10]. In 1989, Mouritis
and colleagues created the Clinical Activity
Score (CAS) which characterises active and
inactive stages, as seen in Table 2 [11]. Most
recently, in 2008, the European Group on
Graves’ Orbitopathy (EUGOGO) updated
their management guidelines in view

of clinical trials which are summarised
in Table 3 [12].
Clinical assessment of TED involves
clinical history, examination, biochemistry
and imaging if indicated. Common
clinical signs are upper eyelid retraction,
conjunctival and caruncle injection and / or
oedema, eyelid oedema and / or erythema
with diurnal variation, ocular motility
disruption or strabismus and proptosis
[4]. Clinical evaluation for TED focuses on
determining clinical activity and severity
by assessing visual acuity, pupils, colour
vision, extraocular movements, visual
fields, exophthalmometry, external eyelid
evaluation, slit-lamp examination and
dilated fundus exam. Additional diagnostic
testing can include a biochemistry screen
for thyroid dysfunction, although it is
important to note some patients with
TED can be euthyroid [13]. If this is the
case, further laboratory tests can be done
such as TSH receptor antibodies (TRAb),

Table 1: Werner’s ‘ NO SPECS’ classification [10].
Class

Sign

0

No symptoms or signs

1

Only signs, no symptoms (lid retraction and stare)

2

Soft tissue involvement (conjunctival and caruncle injection and chemosis;
eyelid erythema, oedema and fullness)

3

Proptosis

4

Extraocular muscle involvement

5

Corneal involvement

6

Sight loss (optic nerve involvement)

Table 2: Clinical Activity Score (CAS). Inactive TED phase if CAS <3.
Active TED phase if CAS ≥ 3 [11].
Item

Parameters assessed

Points

1

Spontaneous retrobulbar pain

1

2

Pain on attempted upward or downward gaze

1

3

Eyelid erythema

1

4

Eyelid oedema

1

5

Conjunctival hyperaemia

1

6

Conjunctival chemosis

1

7

Inflammation of caruncle or plica

1
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Table 3: The European Group on Graves’ Orbitopathy severity assessment [12].
Stage

Features

Mild thyroid eye disease

•

Minor impact on activities of daily living

•

Insufficient justification for immunosuppression or surgical treatment

•

One or more of the following:
- Minor lid retraction (less than 2mm)
- Mild soft tissue involvement
- Proptosis less than 3mm above normal for race and gender
- No or transient diplopia
- Corneal exposure responsive to lubricants

•

Impact on activities of daily living

•

Justification for immunosuppression and / or surgical treatment

•

Two or more of the following:
- Lid retraction 2mm or more
- Moderate or severe soft tissue involvement
- Proptosis ≥3mm above normal for race and gender
- Diplopia (inconstant or constant)

•

Compressive optic neuropathy

•

Corneal ulceration

Moderate-to-severe thyroid eye disease

Sight-threatening thyroid eye disease

thyroid stimulating immunoglobulins (TSI)
and thyroid peroxidase antibody (TPO)
[4]. Imaging studies of the orbit such as
ultrasound, computed tomography (CT)
and magnetic resonance imaging (MRI)
can help confirm TED whilst excluding
other differential diagnoses. CT without
contrast is most popular as it shows bony
anatomy of the orbit and is more cost
effective compared to MRI. CT orbits can
show you characteristic TED changes
such as enlargement of the extraocular
muscle bellies and sparing of the tendons.
Typically, there is asymmetrical bilateral
involvement of the extraocular muscles
affected in the following pattern: inferior
recti, medial recti, superior recti, lateral
recti and the obliques. If compressive optic
neuropathy from orbital apex crowding
is suspected, MRI is the gold standard
imaging choice [14].
Optimal management of thyroid
dysfunction requires a multidisciplinary
approach. Primary treatment goals are
to restore and sustain a euthyroid state.
Main treatment options are anti-thyroid
drugs, thyroidectomy and radioactive
iodine. There is debate regarding use
of radioiodine as it can exacerbate
TED, and some recommend the use of
corticosteroids following radioiodine
therapy to reduce risk of development
/ progression of TED [15,16]. Smoking
cessation is the most important modifiable
risk factor in prevention and progression
of TED. EUGOGO recommends smoking
cessation for all TED patients regardless
of severity [17]. Conservative treatment
for TED includes preservative free ocular
lubrication, moisture chambers and
taping eyelids for dry eye syndromes.

Figure 1: MRI orbit showing bilateral proptosis. There is associated thickening of the inferior, superior and medial extra ocular
muscles. There is sparing of the lateral extraocular muscles bilaterally. There is minor high-signal associated with the left inferior
rectus muscle. There is increase in the volume of the intra and extraconal fat bilaterally. Limited views of the intracranial contents
are within normal limits.

Sunglasses help with photosensitivity
and glare [2]. If diplopia is present in
the active phase, primes or monocular
occlusion can help. If diplopia is present
in the inactive phase, prism correction
can be used in the patient’s glasses.
Botulinum toxin injections to the
levator palprebrae superioris and Muller
muscle complex can also be trialed to
reduce upper eyelid retraction [15,16].
Orbital radiation has been used for TED,
however,r its role remains controversial.
It is usually well tolerated and safe but
is relatively contraindicated in patients
under 35 years or with vascular disease.
Orbital radiation reduces the proliferation
rate of orbital fibroblasts thus reducing
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oedema [18]. Patients with compressive
optic neuropathy and / or severe corneal
exposure have sight-threatening TED.
Recognition of these patients is important
for timely management. Unexplained
deterioration of vision, altered colour
vision in one or both eyes, globe
subluxation, corneal opacification, recent
development of choroidal folds and optic
disc oedema suggest sight-threatening
thyroid eye disease. The EUGOGO
recommendation for patients with
compressive optic neuropathy includes
high-dose intravenous corticosteroids with
urgent orbital decompression if there is
little or no response to corticosteroids. In
severe cases of corneal exposure, frequent
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