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pachymeningitis.4 Pachymeningeal involvement was typical of refractory disease and poorer prognosis in this
series. In a retrospective series of 6 patients with orbital
inﬂammation and pachymeningitis, 4 had GPA and 2
had tuberculosis.2
The mechanism for periorbital postcontrast enhancement
on MRI may be secondary to development of periostitis
from granulomatous and vasculitic involvement of the sinus
mucosa and periosteum.3 Long bone biopsies in patients
with GPA have demonstrated periostitis and vasculitis and
correlate with new bone growth on x-ray.5
Clinicians should be aware of this imaging ﬁnding typifying GPA when evaluating orbital inﬂammation, particularly
when thickening and inﬂammation of the periorbita is
documented.
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Infectious keratitis as the
presenting sign of giant cell
arteritis
Giant cell arteritis (GCA) is a medium-to-large vessel vasculitis that usually presents with headache, loss of vision,
jaw claudication, and scalp tenderness. We report a case of
biopsy-consistent GCA presenting as an infectious bacterial
keratitis. To our knowledge, this is the ﬁrst such case
reported in the English-language ophthalmic literature.
A 76-year-old white woman presented with progressive
loss of vision and acute onset of several weeks’ duration of
pain and redness in her left eye (OS) with associated

headache and neck pain (Fig. 1A). On examination, the
best-corrected visual acuity was 20/400 in the right eye
(OD) and no light perception in the left eye (OS). She
had a left relative afferent pupillary defect. Motility examination was full in both eyes (OU). The left eye had conjunctival injection and a purulent corneal ulcer with
discharge that was mixed with blood. The left pupil was
ﬁxed and dilated with neovascularization of the iris (rubeosis iridis) (NVI) and an intraocular pressure of 50 mm Hg.
The right eye had a dense cataract, intraocular pressure of
20 mm Hg OD, and an unremarkable posterior pole examination. No scalp tenderness or temporal artery nodularity
was found.

Fig. 1—Clinical presentation. (A) Notice the chemosis and hyperemia of the conjunctiva of the left eye. The cornea shows a tan-white
inﬁltrate from 2:00 to 7:00 clock hours. The pupil is oval and irregular. The iris shows a neovascularized stroma near the pupil margin
from 9:00 to 11:00 clock hours (arrow). (B) Coronal T2-weighted magnetic resonance imaging of the brain shows asymmetric abnormal T2 hyperintense signal within the left optic nerve (arrow).
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Fig. 2—Histopathology of left temporal artery biopsy. (A) Low-power view of a cross section shows a medium-sized artery with
irregular intimal hyperplasia (i), irregular thinning of muscularis layer (m) with foci of scarring (s), calciﬁcation in the elastic
lamina (*), blood in lumen (L), and nerves and small vessels in adventitia (a) without inﬂammation (hematoxylin and eosin,
10 £ original magniﬁcation). (B) Low-power view of a cross section of the same artery with Movat pentachrome shows the
irregular intimal hyperplasia (i) in blue-green, irregular thickness of muscularis layer in red (m) with areas of light blue scarring
(s) into the muscularis, calciﬁcation in the elastic lamina (*), and a segmental absence of elastic lamina (black staining of elastic lamina) seen between the arrows, blood in lumen (L), and nerves and small vessels in adventitia (a) without inﬂammation
(Movat pentachrome, 10 £ original magniﬁcation). (C) Higher magniﬁcation of the same artery shows the irregular cellularity of
the muscularis (M) with some larger cells suggestive of epithelioid histiocytes (circle) near the elastic lamina and the intima (i).
Elastic lamina is shown here as a slightly eosinophilic interrupted membrane. The lumen (L) is focally seen (hematoxylin and
eosin, 40 £ original magniﬁcation). (D) High magniﬁcation shows several epithelioid histiocytes highlighted in brown chromogen using CD68 immunohistochemistry antibody at the level of the elastic lamina located at the muscularis (m) side of the elastic lamina and not at the intimal (i) side (immunohistochemistry, CD68 antibody, DAB [3,3 0 Diaminobenzidine] chromogen,
40 £ original magniﬁcation).

A corneal scraping OS for gram stain and cultures was
performed, and the patient was started on fortiﬁed broadspectrum topical and systemic antibiotic therapy. A diagnosis of neovascular glaucoma and possible ocular ischemic syndrome was made. B-scan ocular ultrasonography
showed no endophthalmitis or vitreous opacity OS.
Erythrocyte sedimentation rate and C-reactive protein
were elevated at 55 mm/hour and 0.64 mg/dL, respectively. A computed tomography scan of the head and
orbits was unremarkable. Three days after admission, the
corneal cultures grew Streptococcus pneumoniae and coagulase-negative Staphylococcus. Magnetic resonance imaging
(MRI) of the brain and orbits showed abnormal T2 signal
intensity of the left optic nerve (Fig. 1B). Magnetic resonance angiography of the head was unremarkable. A temporal artery biopsy showed no active giant cells but had
segmental absence of the internal elastic lamina, focal
calciﬁcation, and CD68-positive histiocytes at the level
of the muscularis and elastic lamina junction consistent
with features seen in healing/treated temporal arteritis
(Fig. 2), and the patient was started on corticosteroids.

She later underwent evisceration with ocular implant OS
because of severe pain and no light perception vision.
Histopathology showed a partially infarcted and necrotic
iris with neovascularization and chronic atrophic changes
of the optic nerve with Schnabel’s cavernous degeneration. Ulcerative acute bacterial (gram-positive cocci) keratitis was also conﬁrmed (Fig. 3). Three months later, the
patient underwent successful cataract extraction and intraocular lens placement OD with best-corrected visual acuity
of 20/70 2, intraocular pressure of 12, cup-to-disc ratio of
0.4, 2+ arteriovenous nicking, and epiretinal membrane +1
OD. Of note, no disc edema or pallor was present.
This patient presented with an infectious bacterial keratitis superimposed on an orbital/ocular ischemic syndrome
secondary to biopsy-consistent GCA. The patient had
severe orbital inﬂammation and secondary ischemia with
enhancement on MRI. Papathanassiou et al1 presented a
case of peripheral ulcerative keratitis while on treatment for
a GCA. Two other cases found a recurrent central corneal
ulcer and marginal corneal ulceration (limbal guttering) as
the presenting signs of GCA.2,3
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Fig. 3—Evisceration of the left eye. (A) The cornea with ulceration of the anterior portion of the stroma (top) with an absent Bowman’s
layer and replaced by acute inﬂammation. Notice a round deposit of degenerated material between deep stroma and the ulcerated
anterior surface. The deep stroma is inﬁltrated by neutrophils (acute keratitis) (hematoxylin and eosin, 10 £ original magniﬁcation). (B)
High-power view of the circular lesion shows Gram-positive cocci in groups (dark blue) seen in the area and scattered throughout the
stroma (Gram stain, 40 £ original magniﬁcation). (C) Low-power view of the iris (I) at the site of iris necrosis (i.n.) with acute inﬂammation and hemorrhage (hematoxylin and eosin, 4 £ original magniﬁcation). (D) High-power view of the anterior surface of the partially
infarcted iris covered by a thick neovascular membrane (arrows) (periodic acid–Schiff [PAS] stain, 20 £ original magniﬁcation). (E)
Low-power view of the cross section of the optic nerve with thick dura mater (d), wide subdural and subarachnoid spaces, and atrophic nerve with enlarged axonal spaces with basophilic degeneration (dotted line). Blue ink marks the surgical margin (hematoxylin
and eosin, 1.25 £ original magniﬁcation). (F) High-power view of the same area seen encircled in (E) of the cystic myxoid degeneration
of the axons highlighted in blue as seen in Schnabel’s degeneration of the optic nerve (Alcian blue without hyaluronidase, 10 £ original
magniﬁcation).

A number of possible ischemic or inﬂammatory mechanisms could produce an infectious or inﬂammatory keratitis or corneal ulceration in the setting of GCA. The
most likely explanation is that GCA can lead to selective ischemia in the anterior segment (iris and cornea)
and produce an ocular ischemic syndrome that can lead
to a secondary microbial keratitis from superinfection in
a compromised cornea. Systemic inﬂammatory dysregulation of immunologic surveillance function in GCA could
also be a factor. The cornea is avascular and is thought
to possess some degree of immune privilege, and this
likely explains the paucity of prior reports of keratopathy
in GCA.2 In some of the previously published keratitis
cases in GCA, prior treatment with corticosteroids was
likely an additional iatrogenic risk factor for secondary
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infectious complications of immunosuppression.1 The
patient had no history of glaucoma but was found to
have NVI OS on examination. NVI, a complication of
ischemic intraocular tissues, was conﬁrmed in the eviscerated eye. In this case, the segmental iris ischemia and
subsequent NVI were likely secondary to hypoperfusion
by one of the long posterior ciliary arteries. The NVI
might have evolved into neovascular glaucoma and optic
nerve atrophy. The high intraocular pressures and the
probable inﬂammatory vascular occlusions of the short
ciliary vessels and orbital vessels nourishing the optic
nerve caused the accumulation of hyaluronidase-sensitive
acid mucopolysaccharides (Schnabel’s cavernous degeneration) in the atrophic nerve.4,5 This probable course
of events may also explain the MRI enhancement of the
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optic nerve and peri-optic nerve tissues. Cataract extraction 3 months later OD revealed no signs of glaucoma.
Most clinicians are already aware of the protean manifestations of GCA and that acute, painful, severe visual loss in
elderly patients with elevated acute phase reactants (e.g., erythrocyte sedimentation rate and C-reactive protein) should be
considered to be GCA until proven otherwise. Our case highlights, however, that microbial keratitis can be a sign of orbital
or incomplete ocular ischemic syndrome and can be the presenting manifestation of GCA. To our knowledge, this is the
ﬁrst such case to be reported in the English-language ophthalmic literature.
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