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ABSTRACT
A 39-year-old woman presented with
multiple branch retinal art e ry occlu -
sions almost three years before devel -
oping a mass lesion containing calcium
in the left frontal lobe. Brain biopsy re -
vealed a small vessel vasculitis and is -
chemic necrosis of brain with dystroph -
ic calcification. We believe this to be
the first case of primary CNS vasculitis
with branch retinal artery occlusions
and brain calcification. 

Introduction
Primary vasculitis of the central ner-
vous system has been notoriously diffi-
cult to diagnose (1-15). Confined to the
central nervous system, it can aff e c t
any size vessel in the brain as well as
leptomeningeal arterioles. The clinical
manifestations are protean and include
brain tumor presentation. The MRI
changes are nonspecific and include
multifocal hyperintense signal changes
in both gray and white matter (9). In
addition, diffuse white matter involve-
ment has been described, mimicking a
leukoencephalopathy (10) and isolated
leptomeningeal enhancement has also
been described (11). Calcification, how-
ever, has never been recognized. Lum-
bar puncture is abnormal in 80-90%
and arteriography in 50% but both are
nonspecific findings. The diagnosis
usually requires brain biopsy.
Occasionally papilledema is seen be-
cause of increased intracranial pres-
sure, but optic nerve involvement has
not been documented until just recent-
ly. Hassan et al. (15) reported a 38-
y e a r-old woman with bilateral optic
perineuritis with swollen discs in a set-
ting of normal spinal fluid pressure
(150 mm of mercury). Branch retinal
artery occlusions have never been pre-
viously reported and were the present-
ing features in our patient. 

Case report
This 39-year-old right-handed woman
complained of loss of vision in her left
eye in February 2001. Visual acuity was
20/20 in her right eye where she had a
single cotton-wool spot and 20/200 in
her left eye where she had multiple cot-
ton-wool spots and narrowing of the ar-
terioles. The patient was in excellent
health and a comprehensive evaluation
for cardioembolic disorder, coagulopa-
t h y, connective tissue/infectious disease
was unremarkable. Anti-platelet med-
ication was started and oral contracep-
tive stopped.
Routine eye examination a year and a
half later revealed two new cotton-
wool spots in her right eye and further
arteriolar occlusions in her left eye.
When her younger sister developed a
retinal disturbance in October 2002,
both were referred to a retinal specialist
who diagnosed the sister with choroid-
opathy; he felt that our patient had Su-
sac’s syndrome. 
In November 2003, she began having
d i fficulty with her handwriting and
word-finding difficulties. Her symp-
toms slowly worsened and in Decem-
ber 2003 she developed a right hemi-
paresis and aphasia. She was admitted
to hospital where again her general
physical examination was normal. She
had no systemic signs or symptoms.
Her hearing was normal. Ophthalmo-
scopic examination revealed new cot-
ton-wool spots in her right eye and pro-
gression of the occlusions in her left
eye where ghost vessels now outlined
the macula. The retina now had a “bald
appearance” due to the absence of the
nerve fiber layer (Fig. 1). MRI showed
several abnormalities. Most impressive
was a 3 cm subcortical white matter
lesion that enhanced with gadolinium
and was positive on diffusion weighted
images (Fig. 2). There were also small-
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er enhancing lesions in the right pari-
eto-occipital white matter as well as the
left temporal region, as well as numer-
ous small white matter hyperintensity
foci in the subcortical and periventricu-
lar white matter. There was diffuse in-
volvement of the genu of the corpus
callosum. Both MR and CT angiogra-
phy were normal but the CTsurprising-
ly showed numerous calcifications (Fig.
3). Repeat spinal fluid examination, in-
cluding IgG synthesis and a search for
oligoclonal bands, was normal. 
Prior to any treatment the patient’s
right hemiparesis largely disappeared,
but the aphasia persisted and she was
treated with prednisone 60 mg a day. In
late December 2003, she underwent yet
a third extensive diagnostic evaluation
that showed no evidence of systemic
illness, infectious disease, coagulopa-
thy or connective tissue disorder. Lum-
bar puncture again was normal. 
In late January 2004, stereotactic bi-
opsy of the left frontal lesion showed
l y mphocytic infiltration of the small
arterioles (Fig.4) with ischemic necro-
sis that was associated with dystrophic
c a l c i f ication. The infiltrating lympho-
cytes appeared benign and there was no
evidence of any micro-organism. Peri-
vascular rimming of lymphocytes
around the small arterioles was also
noted, but there was no evidence of fib-
rinoid necrosis, eosinophilia, or granu-
lomata. Following the biopsy, cyclo-
phosphamide 2 mg/kg/day orally was
added to the prednisone 60 mg a day.
The patient’s aphasia improved on this
regimen and a repeat MRI showed a
decrease in size of the left hemisphere
lesion without any other changes. Her
eye findings showed that the cotton-
wool spots were resolving in the right
eye and her left eye was stable, al-
though peripheral hemorrhages were
noted, reflecting the severe ischemia.
The patient was tapered off the pred-
nisone and cyclophosphamide was dis-
continued after 3 months. She is now
on mycophenolate mofetil1 gram twice
a day and seems to be slowly improving.

Discussion
This 39-year-old woman presented
with multiple branch retinal artery oc-
clusions without any other systemic
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Fig. 1. Left eye. Notice the cotton-wool spots primarily in the inferior temporal arcade and nasal to the
disc. Striking arteriolar narrowing (ghost vessels) is present in the superior temporal arcade, associated
with loss of nerve fiber layer (bald retina). Notice the “bald” retina above the macula as compared to
the still preserved nerve fiber layer in the inferior portion of the retina (inferior to the macula). Also
notice the marked arteriolar narrowing and tortuosity in the inferior temporal arcade where the cotton-
wool spots are and the marked tortuosity – these corkscrew vessels – reflecting severe ischemia. The
left optic nerve is pale reflecting the severity of the retinal process.

Fig. 2. Axial T1 weighted image with gadolinium showing enhancement within the central portion of
the lesion.



features or laboratory abnormalities.
Three different extensive investiga-
tions for cardioembolic disorder, coag-
ulopathy, connective tissue and infec-
tious disease were unremarkable. 
The differential diagnosis of this type
of retinal vascular presentation is com-
plex. But in a young patient, when the
evaluation for the cause of branch reti-
nal artery occlusions is negative, Su-
s a c ’s syndrome (16-26) is the most
common cause of idiopathic recurrent
branch retinal artery occlusions. It con-
sists of the clinical triad of encephalo-
pathy, hearing loss, and branch retinal
artery occlusions. It can present, how-
ever, with any of the three features and
the triad does not necessarily have to be
present at the onset. It usually affects
young women between the ages of 21
and 41, and there is a strong female
predominance of 3:1; the age range
extends from 16 to 58 years. When the
nervous system is involved (encephalo-
pathy), there is headache, cognitive
changes, confusion, memory or psychi-
atric disturbances, as well as multifocal
neurological signs. At times focal signs
can predominate the encephalopathic
picture. 
The MRI findings are distinctive and
always show corpus callosum involve-
ment (22, 23). Although any part of the
corpus callosum may be involved, the
callosal lesions typically involve the
central fibers with relative sparing of
the periphery. Central callosal holes
ensue as the active lesions resolve.
There is a predilection for the white
matter of both the supratentorial and
the infra-tentorial compartments and
the lesions are typically small (3-7 mm
in size), multifocal and frequently en-
hance during the acute/subacute stage.
Leptomeningeal enhancement is seen
in 30% and deep gray matter involve-
ment in 70%. Cerebrospinal fluid ex-
amination almost always shows an ele-
vated protein and usually a mild, lym-
phocytic pleocytosis. On occasion, an
elevated IGG index or synthesis rate
and oligoclonal bands will be present.
Cerebral arteriography is almost al-
ways normal because the involved pre-
capillary arterioles (less than 100 µm)
are beyond the resolution of angiogra-
phy. Brain biopsy has shown perivas-
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Fig. 3. CT scan non-contrast showing a globular deposit of calcification within the left frontal white
matter that was independent of the active lesion. Also notice fine punctate calcification in the sur-
rounding area.

Fig. 4. Arteriole and perivascular lymphocytic inflammation showing focal infiltration of the vessel
wall (hematoxylin and eosin, original magnification 200x).
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cular rimming of the pre-capillary arte-
rioles, with resultant microinfarction.
Calcification, however, has never been
described. 
The etiology of Susac’s syndrome is
unknown. The clinical course ranges
from 6 months to 5 years with an aver-
age of 2 to 4 years. There is a natural
tendency for the disorder to improve
spontaneously, making it difficult to as-
sess the effects of treatment. Patients
do seem to do better, however, with im-
munosuppressant therapy, including
steroids, cyclophosphamide, intrave-
nous immunoglobulin and plasmapher-
esis, either singly or in combination. 
When our patient developed right hem-
iparesis and aphasia, there were several
features that were not consistent with
Susac’s syndrome. The large “brain tu-
mor” symptomatic lesion is unheard of
in Susac’s syndrome; the typical le-
sions are small (3-7 mm). Also the dif-
fuse callosal changes of the body and
the genu that were present in our pa-
tient are unlike the central callosal in-
volvement seen in Susac’s syndrome. 
Our patient’s branch retinal artery oc-
clusions had a somewhat different oph-
thalmoscopic appearance from the typ-
ical branch retinal artery occlusions
seen in Susac’s syndrome. She had pro-
gressive cotton-wool spots throughout
her retina as opposed to the typical
wedge-shaped infarcts that one sees
with Susac’s syndrome. Although cot-
ton-wool spots are seen in Susac’s syn-
drome, they are almost invariably asso-
ciated with the typical wedge-shaped
infarcts and are associated with Gass
plaques (19) and a distinctive multifo-
cal fluorescence on fluorescein angiog-
raphy (20). Neither of these findings
were present in our patient.
The present case displays two features
not previously reported in patients with
primary central system vasculitis or, as
we prefer to refer to it, primary angiitis
of the central nervous system (PACNS)
(1-5). These include the retinal vascu-
lar lesions and the presence of exten-
sive calcification within the lesions. Al-
though branch retinal artery occlusions
may rarely occur with other vasculi-
tides (27-33), laboratory data and other
systemic features generally help make
the correct diagnosis. In our patient,

who had multiple normal laboratory
data, brain biopsy was required to
make the diagnosis. The biopsy show-
ed a small vessel vasculitis with lym-
phocytic infiltration of the pre-capil-
lary arterioles and ischemic necrosis of
the brain associated with dystrophic
calcification. There was no evidence of
vascular inflammatory disease outside
of the central nervous system or retina
and thus the diagnosis was consistent
with PACNS (1). Ocular manifestations
of PACNS are rare and have largely
been confined to accompanying uveitis
(34). In addition Scolding et al. have
described microvascular abnormalities
in the retina by fluoriescein angiogra-
phy combined with slit lamp video mi-
croscopy but similar findings to ours of
frank retinal vascular occlusions were
not observed (35). Given the facts that
patients presenting with CNS vasculitis
may have altered mental status and not
complain or be aware of visual and or
auditory changes or may have subclini-
cal involvement of the retinal vascula-
ture such as in our case, we believe it is
important to screen all patients with
suspected PACNS with careful opthal-
moscopic as well as audiometric exam-
inations. 
The other unique finding was the pres-
ence of calcifications as detected by
neuro-imaging and pathologic exami-
nation. One explanation for the deposi-
tion of calcification may relate to the
slow progressive nature of the vasculi-
tis. The ophthalmoscopic picture show-
ed that the occlusions were slowly pro-
gressive and associated with cotton-
wool spots that progressively denuded
the retina of the nerve fiber layer. The
calcification suggests a chronic, smoul-
dering process. Had an MR or CT been
done when the patient initially present-
ed with branch retinal artery occlu-
sions, one might have anticipated that
asymptomatic lesions of the brain would
have been present. Thus, we would rec-
ommend neuroimaging patients who
present with isolated branch retinal ar-
tery occlusions even though there may
be no neurological signs or symptoms. 
We feel that our patient represents a
unique case of primary central nervous
system vasculitis because it presented
with branch retinal artery occlusions

and because of the brain calcification.
We would recommend careful ophthal-
moscopic examination of patients with
the presumed diagnosis of primary cen-
tral nervous system vasculitis and also
recommend obtaining not only MRI
but also CT to detect calcification. 
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