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Rapidly progressive primary angiitis of the CNS (PACNS) is recognized as a clinical subtype of
PACNS that is almost uniformly fatal. PACNS is usually characterized by subacute progression
over several months. The most common symptoms are headaches and cognitive dysfunction,
followed by focal neurologic deficits.! Compared with this more indolent presentation, patients
with rapidly progressive PACNS are more likely to present in coma with quadriparesis and MR
imaging notable for bilateral infarcts.” Various treatment combinations including high-dose cor-
ticosteroids, cyclophosphamide, azathioprine, methotrexate, rituximab, and plasma exchange have
been described"; however, no good outcomes have been reported to date. The largest case series
of 11 patients had only 1 survivor who at 14 months had a modified Rankin Scale (mRS) of S
(bedridden, requiring constant nursing care).” One other survivor of rapidly progressive PACNS
had an mRS of 5 at the 3-month follow-up.* We describe the treatment and outcome of a patient
with rapidly progressive PACNS who returned to his premorbid baseline with an mRS of 0.

Case description

A 20-year-old previously healthy man presented to a local hospital in acute coma. He had become
progressively somnolent over the previous 8 hours. He had no prodromal illness, drug use, travel,
or toxic exposures. His mother died suddenly in her forties of unknown causes. On arrival, he was
unresponsive with pinpoint pupils and decorticate posturing to painful stimuli. Initial noncontrast
head CT showed diffuse cerebral edema with hypodensities of the brainstem and thalami (figure 1,
A-C). He was intubated for airway protection and transferred to our institution.

Noncontrast brain MRI 3 hours after admission revealed multifocal T2 FLAIR hyperintensities
and effacement of the third and fourth ventricles (figure 1, D-F). Broad-spectrum antibiotics and
dexamethasone were started for possible meningitis. Ten hours later, contrasted MRI showed
worsening edema, new T2 FLAIR hyperintensities, and diffuse perivascular enhancement, sug-
gestive of cerebral vasculitis (figure 1, G-J).

An external ventricular drain was placed for intracranial pressure monitoring and CSF sampling.
This demonstrated 42 white blood cells (88% polymorphonuclear leukocytes), 8,000 red blood
cells, glucose of 108, and protein of 285. Infectious studies were negative. The patient remained
afebrile. On hospital day 1, he was started on methylprednisolone 1 g daily and plasmapheresis every
other day for 3 treatments. Urgent brain biopsy on hospital day 2 revealed small vessel necrotizing
cerebral vasculitis (figure 1, K and J). Rheumatologic evaluation was negative for systemic in-
flammatory disease. He was given cyclophosphamide 1,000 mg/m” on days 6-8. Hospital course
was complicated by ventilator-associated pneumonia, thrombocytopenia, and cerebral salt wasting.
The patient also developed malignant intracranial hypertension requiring treatment with
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Figure 1 Neuroimaging and brain parenchyma biopsy

Initial head CT noncontrast showed
diffuse cerebral edema, effacement
of the ambient cistern, and hypo-
densities of the pons, midbrain, and
thalami (A-C). Noncontrast brain MRI
5 hours later with multifocal, supra-
tentorial, and infratentorial T2 FLAIR
hyperintensities and diffuse cerebral
edema (D-F). Ten hours later, con-
trasted brain MRI showed worsening
cerebral edema, new T2 FLAIR
hyperintensities (G-I), and diffuse
perivascular enhancement sugges-
tive of cerebral vasculitis (J). Brain
tissue contains small vessel peri-
vascular dense lymphohistiocytic in-
filtrate (K). Higher power view of the
vessel wall shows fibrinoid necrosis
and a mixed inflammatory infiltrate

consisting of neutrophils, lympho-
cytes, and histiocytes (L).

hyperosmolar therapy on days 1 through 22, pentobarbital and
methohexital coma on days 3-17, and hypothermia protocol on
days 4-10 (figure e-1, links.Iww.com/NXI/A269).

Repeat contrasted MRI brain on day 22 showed decreasing T2
FLAIR hyperintensities and resolution of perivascular en-
hancement. He required tracheostomy and percutaneous gas-
trostomy. He received 1 dose of rituximab 1,000 mg on hospital
day 30 and was discharged to a long-term acute care facility on
day 31. On discharge, he was awake and texting on his cell
phone. He returned to work at S months and remains with an
mRS of 0 at 14 months.

Discussion

To our knowledge, this is the first case described in the lit-
erature of a patient with rapidly progressive PACNS who
survived with good outcome. Our report demonstrates that
prompt diagnosis, aggressive neurocritical intervention, and
early immunosuppressant therapy can lead to a good outcome
in rapidly progressive PACNS.

The terminology to describe rapidly progressive PACNS is not
consistent in the literature. Terms such as “fulminant” and “cat-
astrophic” are used interchangeably to describe this subset of
PACNS. “Necrotizing” has also been used, but has been reserved
mainly to describe the histopathology.” Our patient’s biopsy
showed a necrotizing pattern. Some studies have suggested that
necrotizing and granulomatous patterns are associated with worse
outcomes®; however, this is controversial because these patterns
may also be seen in less aggressive PACNS.® A lymphocytic
pattern has been associated with a better prognosis in PACNS™>>;
however, there has also been a case of rapidly progressive PACNS
with lymphocytic pattern.” Therefore, it is difficult to draw con-
clusions on prognosis based on histopathology alone.

We recommend a high index of suspicion for rapidly pro-
gressive PACNS in patients with progression to coma and
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quadriparesis in less than 24 hours and imaging evidence of
multiple bilateral cerebral infarctions. Future research into
optimal diagnostic and therapeutic strategies may lead to
more patients with a favorable outcome in this disease.
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