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Abstract

A 68-year-old Japanese man was introduced to our hospital for optic disc swelling (ODS) in
his both eyes (OU). Other than floaters in his right eye, he did not report any symptoms in-
cluding blurred vision, visual field defect, and ocular pain. Light reflex was prompt and com-
plete OU, and critical flicker frequency was within the normal range OU. By fluorescein angi-
ography, hyperfluorescence was detected on optic discs OU; however, no fluorescein leakage
or filling defect was observed. By Goldmann perimetry, enlargement of the Mariotte blind
spot was revealed OU, while no central scotoma or remarkable visual field defects were de-
tected. By neuroimaging and lumbar puncture, papilledema due to intracranial pressure el-
evation was denied. Based on the reassessment of fundus findings, narrowing and segmental
whitening/sheathing of peripapillary vessels predominantly to arterioles were realized, and
systemic arteritis was suspected. Based on the subject age, elevation of erythrocyte sedimen-
tation rate, positron emission tomography findings in the aorta, and MRI findings in temporal
arteries, underlying giant cell arteritis (GCA) was diagnosed. After the start of systemic and
local steroid therapies, ODS improved OU. Although rare, bilateral ODS with no visual distur-
bance can occur in patients with GCA. This case emphasizes the importance of careful assess-
ment of ocular findings to reach the correct diagnosis of even a rare cause of ODS.
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Introduction

Optic disc swelling (ODS) is caused by impaired axonal transport of optic nerve fibers and
develops due to various causes such as pressure, ischemia, metabolic disorders, inflam-
mation, and poisoning [1, 2]. ODS with preserved visual function differs between bilateral and
unilateral cases. Bilateral ODS with preserved visual function is most often a result of papill-
edema due to intracranial pressure (ICP) elevation [1, 3]. Further differential diagnosis is
required when papilledema is ruled out, although such condition is rare [1, 4].

Giant cell arteritis (GCA) is a systemic granulomatous vasculitis, affecting people over 50
years of age. It has a predilection for the aorta and its major branches. GCA may compromise
blood supply to eyes by affecting the ophthalmic artery and has the potential to cause irre-
versible visual loss due to anterior ischemic optic neuropathy (AION) [5, 6]. Here, we report
a case of bilateral ODS without visual loss who was initially suspected of papilledema and was
finally diagnosed with ODS associated with GCA.

Case Report

A 68-year-old Japanese man visited his local ophthalmologist for seeing floaters in his
right eye (OD) for a month. His systemic and ocular medical histories included systemic
hypertension, senile cataract in his both eyes (OU), and macular degeneration (suspected of
macular telangiectasia or age-related macular degeneration) OU. His best-corrected visual
acuity (BCVA) of 0.7 OD and 0.3 in his left eye (OS) was equivalent to his previous visit to the
local hospital OU. He was introduced to our hospital because of remarkable ODS OU. At the
initial visit to our hospital, BCVA was 0.6 OD and 0.4 OS, and intraocular pressure was 8 mm
Hg OD and 10 mm Hg OS. Light reflex was prompt and complete OU, and critical flicker
frequency was within the normal range (34-38 Hz) OU. Other than floaters OD, he did not
report any symptoms including blurred vision, visual field defect, and ocular pain. By
funduscopy (Fig. 1a, b) and optical coherence tomography (RS-3000 Advance 2; Nidek,
Gamagori, Japan) (Fig. 1c, d), ODS and peripapillary retinal hemorrhage OU were observed.
Macular optical coherence tomography scans showed intraretinal cystic spaces and retinal
pigment epithelial irregularity OU (Fig. 1e, f), corresponding to the previously determined
macular lesions; however, no acute retinal lesion was detected OU. By fluorescein angiog-
raphy (Heidelberg Retina Angiograph 2; Heidelberg Engineering, Dossenheim, Germany),
hyperfluorescence was detected on optic discs OU; however, no filling defect of optic discs or
no fluorescein leakage in the macular regions was observed (Fig. 2a-d). By Goldmann
perimetry, enlargement of the Mariotte blind spot was revealed OU, while no central scotoma
or remarkable visual field defects were detected (Fig. 2e, ). His body temperature was 36.4°C,
and blood pressure was 159/98 mm Hg. By blood testing, elevations of C-reactive protein
(2.69 mg/dL; normal range <0.14 mg/dL) and erythrocyte sedimentation rate (ESR) (94
mm/h; normal range 1-10 mm/h) were reported. Overall, since the findings did not support
the presence of optic neuritis/neuropathy, papilledema due to ICP elevation was suspected,
and he was introduced to the neurology department.

At the neurology department, by lumbar puncture performed in the left lateral decubitus
position, ICP was normal (16 cm H,0), and neither abnormal increase of protein and glucose
levels nor cells were reported in the cerebrospinal fluid specimen. By head CT scan (Fig. 3a)
and magnetic resonance venography (Fig. 3b), no intracranial lesions or venous occlusion
that can cause papilledema was detected. Blood testing revealed no evidence of thrombosis
predisposition. No temporal artery tenderness existed, and no temporal artery thickening or
halo signs were presented by ultrasound sonography.
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Fig. 1. Fundus photographs (a, b) and OCT scans at the optic nerve head (c, d) and macula (e, f) of the right
(a, ¢, e) and left (b, d, f) eyes at the initial visit. Fundus photographs (a, b) and OCT scans at the optic nerve
head (¢, d) reveal optic disc swelling with retinal hemorrhage in his both eyes. Macular OCT scans show in-
traretinal cystic space and retinal pigment epithelial irregularity in both eyes (e, f) that suggests the previ-
ously determined macular lesions; no acute retinal lesion is seen in macular scans. Pink arrows indicate OCT
scan directions. OCT, optical coherence tomography.

By reviewing the fundus photographs at the clinical conference of the ophthalmology
department, narrowing and segmental whitening/sheathing of peripapillary vessels predom-
inantly to arterioles and relative sparing of venules were realized (Fig. 1a, b). At this timing,
he reported a mild headache around temporal and occipital regions. By additional blood
testing, blood interleukin 6 level (9.1 pg/mL; normal range <4 pg/mL) was elevated; while
auto-antibodies including proteinase 3-antineutrophil cytoplasmic antibody (ANCA) and
myeloperoxidase (MPO)-ANCA that associate with small vessel vasculitis, anti-Bartonella
antibody that associate with cat-scratch disease, and anti-aquaporin 4 antibody that associate
with neuromyelitis optica, IgG4 antibody that associate with IgG4-related disease, serologic
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Fig. 2. Early (a, b) and late (¢, d) phases of fundus fluorescein angiography and Goldmann visual field (e, f)
of the right (a, ¢, e) and left (b, d, f) eyes at the initial visit. a—d Hyperfluorescence corresponding to optic
disc swelling is seen; no filling defect of the optic nerve head is observed. e, f Goldmann visual field reveals
enlargement of the Mariotte blind spot with no central scotoma in his both eyes.

test for syphilis, and HLA-DR antigen that associate with Vogt-Koyanagi-Harada disease were
all negative or within normal limit. Based on the fundus findings and elevation of ESR, large
vessel arteritis was suspected, and he was introduced to the rheumatology department.

By PET, abnormal accumulation of FDG was revealed throughout the aorta including
thoracic, abdominal (Fig. 4a), and left common iliac arteries. By CT, enlargement of the
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Fig. 3. Brain CT scan (a) and MRV image (b). a, b No intracranial lesions or venous occlusion that can cause
papilledema is seen. MRV, magnetic resonance venography.

Fig. 4. Abdominal PET scan (a) and CT scan
with contrast (b). Abnormal accumulation
of FDG in the abdominal aorta (a, arrow) and
enlargement of the aorta (b, arrow heads)
suggest abdominal aortic vasculitis. PET,
positron emission tomography.

abdominal aorta (Fig. 4b) was seen in the entire abdominal aorta. By contrast MR],
enhancement of superficial temporal arteries in the right (Fig. 5a) and left (Fig. 5b) sides
suggests temporal arteritis in both sides. On the same session, there was no enhancement of
optic nerve sheath (Fig. 5c, d). The evidence suggests the presence of large vessel arteritis,
and he fulfilled the 1990 American College of Rheumatology criteria for GCA (i.e., age >50
years old, elevated ESR, and newly developed headache) [7]. Age of 50 years and involvement
of temporal arteries also were supportive findings of GCA rather than Takayasu disease. No
findings suggestive of Behcet disease including oral aphtha, genital ulcer, and erythema
nodosum and serous uveitis were observed. He was treated with a steroid pulse regimen
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Fig. 5. Gadolinium-enhanced MRI of the head (a, b) and orbit (¢, d). Enhancement of superficial temporal
arteries in the right (a) and left (b) sides by MRI suggests temporal arteritis. Enhancement of superior optic
nerves sheath is not seen in coronal (c) and axial (d) orbital scans.

(methylprednisolone 500 mg/day for 3 days) followed by oral prednisolone (50 mg/day) and
tapering. For local therapy, triamcinolone (20 mg) (MaQaid; Wakamoto Pharmaceutical,
Tokyo, Japan) was injected into sub-Tenon space OU. During the hospitalization, blood
pressure was at the highest 159/98 mm Hg. Four months after the start of steroid pulse
therapy, C-reactive protein (0.63 mg/dL) and ESR (29 mm/h) reduced and headache disap-
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Fig. 6. Fundus photographs (a, b) and OCT scans (c, d) at 4 months after the start of steroid treatment.
Compared to the initial visit, optic disc swelling is improved, and retinal hemorrhage is reduced in his both
eyes. Pink arrows indicate OCT scan directions. OCT, optical coherence tomography.

peared. Compared to the initial visit, ODS and retinal hemorrhage were improved OU
(Fig.6a-d).BCVA 0of 0.5 0D and 0.4 OSand IOP of 12 mm Hg OU at the last visit were unchanged
from those of his initial visit.

Discussion/Conclusion

In the current case, possible causes of papilledema including idiopathic intracranial
hypertension, tumor, hemorrhage, venous sinus thrombosis, and granulomatous meningitis
[3] were all denied by neuroimaging and lumbar puncture, and as a result, presence of GCA
was diagnosed. In a retrospective review of consecutive 221 patients with bilateral ODS with
preserved visual function, diagnosis other than papilledema was found only in 4 (1.8%)
patients [1]. Previously, bilateral ODS without visual disturbance was reported to be asso-
ciated with nonarteritic AION, optic-perineuritis secondary to MPO-ANCA-positive vasculitis
or neurosyphilis, intermediate uveitis, hypertensive emergency, and rapid improvement of
glucose control in diabetes [1, 2, 4, 8]. Based on the European League Against Rheumatism
recommendations for the use of imaging in large vessel vasculitis in clinical practice [9], since
the findings of FDG-PET, enhanced CT, and enhanced MRI were highly suspicious of GCA, we
have made the diagnosis of GCA without biopsy of the temporal artery. Accordingly, to the
best of our knowledge, bilateral ODS with preserved visual function from GCA is unique in the
literature.

GCA, although categorized as a large vessel vasculitis, is known to affect smaller-sized
vessels and associates with a wide variety of ocular signs including arteritic AION, posterior
ischemic optic neuropathy, central retinal artery occlusion, pupil involvement, ophthalmo-
plegia, scleritis, peripheral ulcerative keratitis, and neovascular glaucoma, although the arte-
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ritic AION is by far the most common ocular manifestation [5, 6]. The fundus findings in our
case including whitening/sheathing of arterioles in the peripapillary region (Fig. 4) seem
similar with the fundus findings of a nonarteritic AION with preserved vision case in the
previous report [1], and thus the ischemic mechanism might associate with the ODS in our
case. The floaters reported by this case might be explained by the secondary phenomenon to
the disturbed blood flow to the optic nerve/retina due to ODS. In the current case, none of the
typical signs of AION such as pallid optic nerve swelling, filling defect of the optic nerve head
during fluorescein angiography, visual field defect, or decreased visual acuity was observed.
Although enhancement of the optic nerve sheath was not observed by the orbital MR], inflam-
mation can be another explanation of perineuritis-like findings [1] of our case.

Although rare, bilateral ODS with no visual disturbance can occur in patients without
elevation of ICP. Reviewing of fundus photographs was the critical step to forward the
differential diagnosis in this case; thus, we learnt from the case the importance of careful
assessment of ocular findings to reach correct diagnosis of underlying systemic disease
such as GCA.
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