Ocular ischaemic syndrome due to giant cell arteritis
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SUMMARY

Giant cell arteritis (GCA) is a large vessel vasculitis

with devastating visual consequences if left untreated.
Classically, GCA has a predilection for the short posterior
ciliary arteries which supply the optic nerve head, causing
sudden painless visual loss with the development of
arteritic anterior ischaemic optic neuropathy (AAION).
Other ocular manifestations of GCA include central
retinal artery occlusion, oculomotor nerve palsy, posterior
ischaemic optic neuropathy and ocular ischaemic
syndrome (OIS). OIS is a rare clinical entity, typically
stemming from severe, unilateral carotid artery disease.

It may present with anterior segment ischaemia heralded
by hypotony and corneal oedema. Rarely, it may occur

in cases of GCA. We describe an atypical presentation

of OIS and oculomotor nerve palsy with contralateral
AAION in an elderly patient with a delayed diagnosis of
biopsy-proven GCA. This case exemplifies the importance
of suspicion, early diagnosis and initiation of treatment
in GCA to prevent irreversible loss of vision.

BACKGROUND

Giant cell arteritis (GCA) is the most common form
of systemic vasculitis. It is classified as a large vessel
vasculitis affecting the aorta and its branches." It
has reported prevalence of 19-25 cases per 100000
people over the age of 50 with a preponderance for
Caucasian women.” GCA typically affects second
to fifth-order branches of the arteries arising
from the arch of aorta, especially those supplying
the head and neck. It is of autoimmune aetiology
with an association with HLA-DR4 alleles. The
pathophysiology is thought to be driven by Thl
CD4+T-lymphocytes’ recruitment of monocytes
and macrophages as a granulomatous process.
This results in both systemic and local responses.
Systemic response arises through the release of
interleukin (IL)-1 and IL-6 by activated monocytes.
Local effects may be seen histologically, where GCA
presents with skip lesions causing fragmentation of
the internal elastic lamina, presence of multinucle-
ated giant cells and inflammatory involvement of
all layers of the arterial wall.® Clinically, systemic
effects result in the presence of malaise, myalgia,
fever, anorexia and weight loss. Local effects are
dependent on the distribution of arteries affected.
These effects may include new onset headache
with or without scalp tenderness with superficial
temporal artery involvement, jaw claudication with
internal maxillary involvement and vision loss with
involvement of the ophthalmic arteries and their
branches. Additionally, GCA may affect the aorta
with risk of aneurysm formation, aortitis, stenosis
and dissection.”
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GCA may result in irreversible loss of vision in
up to 30% of patients.’ Improvements in diagnosis
and treatment have resulted in a trend of decreasing
incidence of visual loss, though when established,
it is largely permanent.® Irreversible vision loss is
most commonly due to arteritic anterior ischaemic
optic neuropathy (AAION) with a predilection for
involvement of the short posterior ciliary arteries.
Typically, 16-20 short posterior ciliary arteries arise
from the ophthalmic artery to supply the choroid
posterior to the equator and the optic nerve head
through the anastomotic circle of Zinn-Haller.”
When these vessels are affected in GCA, chalky
optic disc pallor, with or without retinal ischaemia,
may be present. Less commonly, the ophthalmic
artery may be affected by GCA.’ ® The ophthalmic
artery supplies the entire globe with important
branches including the short posterior ciliary
arteries as described above, the central retinal artery
and the vessels of the anterior segment. The vessels
of the anterior segment form the major arterial
circle of the iris which receives blood from the two
long posterior ciliary arteries and the seven ante-
rior ciliary arteries which arise from the muscular
branches of the ophthalmic artery. Additionally,
the ophthalmic artery can provide small branches
to supply the nerves to the extraocular muscles
including the oculomotor nerve.”

Treatment of GCA involves timely commence-
ment of immunosuppression to reduce ischaemic
complications. In the absence of treatment, irre-
versible vision loss has been reported to occur in
15-35% of cases of GCA. Furthermore, in the
absence of immunosuppression, visual loss in one
eye confers a 50% risk of visual loss in the contra-
lateral eye within 5days.” ' Hence, timely treat-
ment is critical in preserving vision.

We present a case of severe bilateral vision loss
with features of ocular ischaemic syndrome (OIS)
with contralateral AAION in biopsy-proven GCA
with a delay in diagnosis and initiation of treat-
ment. This case exemplifies the importance of
early diagnosis and treatment initiation in cases of
possible GCA.

CASE PRESENTATION

An elderly, previously independent woman in her
late 80s presented with sudden, complete, left-
sided vision loss on awakening. Three weeks prior,
she had developed jaw claudication and horizontal
diplopia which was thought to be vertiginous in
nature. Subsequently, a referral to local optom-
etry services was made by the primary care physi-
cian. Optometry services reported the presence
of a partial left oculomotor nerve palsy and right
optic disc swelling with a referral made to a private
ophthalmology clinic. Her vision at the time of the
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private ophthalmology review was 6/9 in the right eye and 6/6 in
the left eye. She was subsequently diagnosed with non-AAION
(NAAION) with a recommendation for right eye patching. An
MRI brain was obtained with normal findings. While the eye was
patched, vision deteriorated suddenly with no medical attention
sought. At the time of presentation to our department, she was
seeing light perception only in the right eye and counting fingers
in the left. Intraocular pressure (IOP) in the left eye was 4 mm
Hg by iCare measurement suggesting ischaemia of the ciliary
body with resulting hypotony. Her left scalp was tender with loss
of her temporal pulse. No features of polymyalgia rheumatica
were present. Slit lamp examination revealed left-sided cornea
oedema with prominent Descemet membrane folds as seen in
figure 1 below.

Posterior examination on the left eye was obstructed by
corneal oedema. On the right, features of AAION were present
with a chalky pale optic disc with 360 degrees of swelling and
patchy peripapillary changes as seen in figure 2. Additionally,
examination revealed an adduction and upgaze limitation of the
left eye and an associated ptosis, consistent with a partial oculo-
motor nerve palsy. Her medical history was significant only for
hypertension. Prior to the onset of diplopia, she had been living
completely independently with an unrestricted driving licence.
Earlier that year, she was an active member of the local golf club.

Her presentation was highly concerning for GCA, with pulsed
intravenous methylprednisolone commenced urgently to limit
the risk of further progression and ischaemic complications.

INVESTIGATIONS
In addition to a highly suggestive clinical presentation, the
diagnosis of GCA was further supported by investigations. Her
erythrocyte sedimentation rate (ESR) was elevated at 111 mm/
hour with a C reactive protein (CRP) of 74 mg/L supporting the
suspicion of an inflammatory aetiology. A superficial temporal
artery Doppler ultrasound revealed the presence of a positive
‘halo sign’ bilaterally. This is an increasingly accepted sign of
GCA which may allow for non-invasive diagnostic confirmation.
This is seen in figure 3 below. The hypoechoic ring surrounding
the arterial flow is due to tissue oedema.'!

Optical coherence tomography (OCT) confirmed the pres-
ence of optic nerve head swelling in the right eye consistent with

Figure 1

Slit lamp examination of the left eye showing corneal
oedema and Descemet membrane folds.

Figure 2 Fundus photograph of the right eye showing a chalky optic
disc, cotton wool spots and scattered patchy peripapillary atrophic
changes.

AAION as seen in figure 4. Corneal oedema prevented scanning
in the left eye.

A temporal artery biopsy confirmed the diagnosis of GCA,
revealing marked intimal fibrosis, patchy infiltrate throughout
all layers of the vessel wall and the presence of a giant cell. Addi-
tionally, there was fragmentation, thickening and duplication of
the internal elastic lamina. A repeat MRI of the brain and orbits
with magnetic resonance angiography (MRA) was unremark-
able with normal intracranial vascular flow and no optic nerve
enhancement. Thus, a diagnosis of GCA was made using the 2022
European Alliance of Associations for Rheumatology classifica-
tion criteria, on the basis of both positive superficial temporal
artery biopsy and Doppler ultrasound, ESR >50 mm/hour and
CRP >10mg/L, sudden visual loss and jaw claudication.’

DIFFERENTIAL DIAGNOSIS

The main differential diagnosis discussed within this case is
NAAION. NAAION is caused by obstruction of short posterior
ciliary artery flow, classically presenting with altitudinal field
loss, commonly on awakening. It is typically seen in patients
with crowded optic discs and underlying vascular risk factors
or periods of significant hypotension. Conversely, patients with
GCA typically have few comorbidities at baseline, as seen in the
above case.’? Occult GCA may create diagnostic uncertainty. It
is present in up to 20% of cases of biopsy-proven GCA, with
normal inflammatory markers and absence of systemic symp-
toms."? Another differential of OIS is unilateral atherosclerotic
carotid artery stenosis. This is unlikely in this case as the patient
had no vascular risk factors, no past vascular disease with normal
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Figure 3  Halo sign on superficial temporal artery Doppler ultrasound.
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Figure 4 Optical coherence tomography of the right optic nerve head showing marked optic nerve head swelling.

flow and appearance of the intracranial vessels on MRA and
features of AAION in the contralateral eye. In the case above, a
diagnosis of GCA can be made on the basis of jaw claudication,
biopsy and ultrasonographic findings and raised inflammatory
markers.

TREATMENT

Urgent administration of 1000 mg of pulsed intravenous meth-
ylprednisolone was commenced in keeping with the American
College of Rheumatology guidelines for newly diagnosed GCA
with visual symptoms. Trimethoprim/sulfamethoxazole was
provided for Preumocystis jirovecii pneumonia prophylaxis,
and proton pump inhibitor therapy was initiated for peptic ulcer
prophylaxis. After a 3-day course of pulsed intravenous methyl-
prednisolone, she was stepped down to 50 mg oral prednisolone.
Tocilizumab was commenced concurrently as a monoclonal anti-
body towards the IL-6 receptor in keeping with the GIACTA
protocol."

OUTCOME AND FOLLOW-UP

Within 5days of commencing steroid therapy, the corneal
oedema had improved markedly with a posterior view able to
be obtained, although a hazy one. Follow-up at 1 month showed
vision of 6/24 and IOP 4 mm Hg with resolution of the corneal

oedema. In the right eye, the vision was light perception only.
A view posteriorly was obtained as seen in figure 5. Standard
automated perimetry revealed preservation of a small region of
the superior central vision accounting for the return of visual
acuity as seen in figure 6. OCT revealed relative preservation of

Figure 5 Fundus photograph of the left eye on resolution of corneal
oedema.
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Figure 6 Visual field testing of the left eye.

retinal nerve fibre layer thickness with resolving cytotoxic retinal
oedema secondary to the ischaemic primary insult.

DISCUSSION

While GCA commonly affects the short posterior ciliary arteries
resulting in AAION, it rarely affects the ophthalmic artery to
cause OIS. The globe is normally relatively protected from OIS
due to the presence of multiple anastomoses between internal
and external carotid artery systems. Therefore, for OIS to arise,
obstruction must be at the level of the common carotid or
involving both the ophthalmic artery and one or more external
carotid artery branches. Collateral supply to the ophthalmic

artery may be derived from the superficial temporal artery,
branches of the internal maxillary artery and the facial artery."
In this case, involvement of the external carotid is evident in
symptoms of jaw claudication and superficial temporal artery
involvement on biopsy, with apparent internal carotid involve-
ment with the presentation of OIS. Relative preservation and
improvement of vision over the 1-month period of observation
may be due to resolving retinal and optic nerve head oedema
with residual optic nerve function. This may be in combination
with potential collateral supply by a patent cilioretinal artery
supplying the inferomacular region.
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Hamed et al present four cases of ocular ischaemic syndrome
secondary to biopsy-proven GCA, signified by the presence of
retinal or optic nerve head ischaemia, corneal oedema with
Descemet’s membrane folds and hypotony.'® Similar to the above
case, the corneal oedema tended to improve with steroid therapy;
however, visual outcomes remained extremely poor owing to the
underlying retinal or optic nerve head ischaemia.'® Pellegrini et
al discuss a case of a diagnostic dilemma in a patient with corneal
decompensation secondary to bilateral rapidly-progressive OIS
due to biopsy-proven GCA."” In this case, the corneal oedema
resolved with steroid therapy while vision remained poor with
no light perception bilaterally."” Husain et al reported OIS in a
case of occult GCA with mild anterior chamber inflammation
and significant choroidal infarction." Furthermore, Casson et
al present a similar case in the context of multiple weeks of jaw
claudication and systemic manifestations preceding onset."” All
these cases report an element of diagnostic delay, thereby rein-
forcing the need for early diagnosis and prompt initiation of
immunosuppressive therapy.'®™" Conversely, a concerning case
reported by Hwang et al describes unilateral OIS due to biopsy-
proven GCA progressing to involve the contralateral eye within
1week despite prompt treatment with intravenous methylpred-
nisolone. This resulted in no light perception in either eye.?’ Our
case is the only known case to the authors at the time of publi-
cation to have some residual functional vision. Interestingly, it
is also the only case reported in which tocilizumab has been
used, providing further evidence for its efficacy. Nevertheless,
GCA is a true ophthalmic emergency associated with devastating
visual outcomes, especially if there is a delay in the initiation
of immunosuppressive therapy. It has a high prevalence among
the elderly population and should always be considered when
assessing this demographic. This case highlights the need for
urgent and thorough ophthalmic assessment in elderly patients
with new onset visual changes for concerns of GCA.

Learning points

» Always consider giant cell arteritis (GCA) in elderly patients
with ocular findings.

» A diagnosis of non-arteritic anterior ischaemic optic
neuropathy should be made with careful consideration of
arteritic anterior ischaemic optic neuropathy.

» GCA is a true ophthalmic emergency with prompt initiation
of immunosuppressive therapy vital to reduce the risk of
irreversible loss of vision.
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