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Abstract

Primary angiitis of the central nervous system (PACNS) is a rare form of vasculitis. It is a diagnosis of exclusion and often diagnosed post mortem on pathologic
evaluation. Cerebral angiography can be suggestive, but biopsy is required. Symptoms can vary from headache to focal cranial nerve deficits. On the more severe
spectrum, patients can present with ischemic and vary rarely hemorrhagic stroke. We present in this case report key clinical pearls regarding suspected diagnosis.
Younger patients with cortical hemorrhages may have PACNS instead of the more common cerebral amyloid angiopathy. Early suspicion may aid in initiating
effective treatment as we highlight in the discussion.
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seizure, partial epilepsy, and a watershed infarct 12 years prior with
some reported residual left arm weakness. Exam upon arrival: does not
open eyes, right eye 2 mm and reactive, left eye 5 mm and non-reactive,
positive cough, gag, and corneal reflexes. He extended left upper
extremity and localized right upper extremity. He withdrew right lower
extremity and had trace nonspecific movement to nailbed pressure in
left lower extremity. A right frontotemporal intracerebral hemorrhage
(49 ml) was noted on CT with intraventricular hemorrhage and midline
shift (Figure 1). Intracerebral hemorrhage score was 3. Patient was
emergently taken for right frontotemporal craniotomy for evacuation
of intracerebral hemorrhage. Clot was evacuated successfully, dura
closed, and intracranial pressure monitor placed.

Introduction

Among central nervous system vasculitis presentations, primary
angiitis of the central nervous system (PACNS) represents one of the
rarest forms. A key defining feature of this inflammatory vascular
disorder is its isolation to the brain and spinal cord without evidence
of systemic involvement [1]. Although headache is the most common
presentation of PACNS, it can present with an array of clinical
manifestations including cognitive dysfunction, stroke, transient
ischemic attack, aphasia, visual deficits, seizures, and motor deficits
[2]. Due to this wide spectrum of presentations along with non-specific
imaging and laboratory findings, PACNS can be difficult to diagnose
as it becomes a diagnosis of exclusion among other CNS vascular
inflammatory disorders. Modern imaging advancements have helped
recognize findings earlier and solve some previous diagnostic mysteries.
Unfortunately, there is no clear classic clinical presentation for the
disease and missing an early diagnosis can have devastating outcomes
[3]. One of the rarest associated symptoms of PACNS is intracerebral
hemorrhage (ICH) with few reports in the literature [4]. Here we report
our diagnosis and management of a unique manifestation of PACNS
diagnosed following presentation with ICH.

Case Report

55-year-old male presented to trauma bay after being found down
at home. He was intubated en route. He had past medical history of

Figure 1: CT head showing large frontotemporal intracranial hemorrhage.
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He continued to have a poor neurologic exam post-surgery:
opens eyes to noxious stimuli, PERRL, positive cough, gag, and
corneal reflexes. Localized right upper extremity, withdrew right
lower extremity, triple flex left lower extremity. His ICP spiked to
mid-30s on post-operative day 2 and a left frontal external ventricular
drain was placed. Patient continued to have refractory intracranial
pressure despite maximum medical management and drainage of CSF.
After discussion with family, he was taken back to surgery for right
craniectomy, frontal and temporal lobectomy. Patient was made pupil
check only after surgery. EEG placed and readings showed maximum
sedation effects. Surgical pathology obtained during second surgery
demonstrated leptomeningeal and superficial cortical vessels to be
involved by an active vasculitis showing a prominent granulomatous
component, favoring PACNS (Figure 2). CD3 and CD20 stains showed
a mixture of mature appearing T and B cells associated with the
granulomas. Amyloid p was negative. Due to overall poor prognosis
with associated diagnosis, patient’s family elected to proceed with
comfort care.

Figure 2: H&E stained sections reveal portions of CNS tissue including leptomeninges,
cortex, and subcortical white matter. Numerous non necrotizing granulomas are seen
involving predominantly small, medium and rare large-sized blood vessel walls in the
leptomeninges and CNS parenchyma. In addition, occasional blood vessels with evidence
of vascular damage in the form of active necrotizing vasculitis are seen.

Discussion

PACNS is a rare idiopathic vasculitis that is isolated to the vessels of
the spinal cord, leptomeninges, and brain. It has an estimated incidence
of 2.4 cases per 1,000,000 persons yearly [4]. In 1959, Cravioto H, et
al. (1959) first described PACNS as a non-infectious, granulomatous
angiitis of the CNS effecting small- and medium-sized vessels [5].
They likened it to giant-cell arteritis (GCA), which alternativelyeffects
the large extracranial vessels preferentially. Although it has been
documented to occur across all ages, PACNS primarily occurs during
the 4" and 5" decades in life and is equally distributed among genders

[1].

Currently the pathogenesis of PACNS remains underdebate,
however a leading theory is that it is an autoimmune response
secondary to viral infection. Specific viral candidates includevaricella-
zostervirus, cytomegalovirus, and Ebstein-Barr Virus due to
their correlation in other vasculitis diseases [6]. The primary
histopathological finding in PACNS is segmental infiltration by
T-lymphocytes and activated macrophages into vessel walls, resulting
in granulomatous differentiation with multinucleated giant-cells [1].
It is notable, however, that there are cases of atypical PACNS with
non-granulomatous histopathological patterns that are lymphocytic
infiltration predominant. These atypical presentations arefibrinoid
necrosis predominant [7]. Amyloid § deposits have also been found
on pathological analysis, particularly in the granulomatous variant[8].
This has been associated with a subset of patients who present with
concurrent cerebral amyloid angiopathy (CAA) and PACNS [9]. These
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pathological variations, along with clinical presentation heterogeneity,
has led many to speculate that PACNS may instead encompasses a
range of disorders with sub-clinicopathological variants [6].

Clinical presentation can vary widely with several cognitive and
motor neurological symptoms depending onlocation of vesselsinvolved.
Symptoms tend to be slowly progressive, although acute presentations
can also occur. Headache is the most prominent presenting symptom
(occurring in63% of patients)with cognitive impairment being second
(occurring in approximately 50% of patients) [1]. Focal neurological
symptoms develop later in the course with stroke occurring in 40% of
patients and contributing to the high mortality rates observedin the
early reported cases of PACNS [2]. Our patient’s initial presentation
was likely his ischemic stroke that he experienced several years prior.
Intracerebral hemorrhage is one of the least frequent manifestations
occurring in only 8% of patients and was thepresenting symptom for the
patient in our case [4]. A case series comparing PACNS patients with
(n=115) and without ICH (n=16), found that ICH patients exhibited
lower rates of cognitive deficits, focal deficits, and infarctions on MRI
[4]. ICH was also significantly associated with necrotizing variant and
not amyloid deposition. This suggests that the cause of hemorrhage in
these patients is due to the vessel wall inflammation rather than the
weakening of the vessels secondary to amyloid deposition [8], as was
found in our case.

Due to its low incidence and non-specific clinical, laboratory,
and imaging characteristics, PACNS becomes exceedingly difficult
to diagnose [9]. This is further convoluted by the histopathological
variants that exist within the disease. As a result, PACNS diagnosis
becomes essentially a diagnosis of exclusion that requires exhaustive
investigation and high clinical suspicion [10]. Biomarkers such as
acute-phase reactants, anti-neutrophil cytoplasm antibody, and
antinuclear antibodies are non-specific [10]. Only cerebrospinal fluid
(CSF) has proven viable, as approximately 90% of patients with PACNS
present with abnormal CSF findings of elevated leukocytes and total
protein [1]. A diagnostic criterion has been proposed by Calabrese LH,
et al. (1988) in which three parameters are met:

. Presence of an acquired neurological deficit without clear
cause following initial basic assessment,

. Evidence of vasculitis through digital subtraction angiogram
(DSA) or pathological biopsy, and

Lack of evidence of any systemic vasculitis involvement [11].

This criterion was further expanded upon by Birnbaum J, et al.
(2009) who proposed that diagnosis could only be absolute though
biopsy, where as the use of DSA and CSF analysis that are consistent
with PACNS would only provide probable diagnosis[12].

Although biopsy is the most effective diagnostic tool, it has
limitations as it is highly invasive and has the potential for false negative
due to the segmental nature of PACNS [7]. Most imaging modalities
are non-specific and although a normal MRI can essentially rule out
diagnosis, cases of PACNS with normal MRIs have been reported [13].
DSA can aid in confirming diagnosis in cases of high clinical suspicion
where biopsy is not feasible, or negative biopsy results. DSA findings
of alternating segments of stenosis with normal or dilated sections
in between (string of beads appearance), occlusions, delayed arterial
emptying, and anastomotic channels can all be indicative of vasculitis
[1]. However, these findings are also non-specific as they can found
in other disorders that are not associated with vasculitis. A study
examining the sensitivity of DSA in detecting PACNS reported it to
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be as low as 30% [9]. In cases of only small vessel involvement DSA
may even appear normal[14]. As a result, DSA alone cannot provide
definitive diagnosis. Acomplete picture of clinical, laboratory, imaging,
and biopsy findings must be considered in order to make an accurate
assessment of PACNS presence.

Early reports of PACNS were primarily found postmortem, as
a result it was thought to have an exceedingly poor prognosis [5].
Currently however, with singleglucocorticoid treatment or combination
therapy with cyclophosphamide, patients have exhibited favorable
outlooks and improved Rankin outcome scale scores [15]. Although no
formal randomized clinical trials exist for PACNS treatment, current
treatment paradigms center around the use of successful treatment
modalities of other vascular inflammatory disorders. This has led to the
use of immunomodulating therapiessuch as rituximab, TNFa blockers,
and mycophenolate; particularly in rapidly progressive cases that are
resistant to glucocorticoid therapy [16]. Current evidence suggests that
different variants of PACNS may require separate tailored therapies in
order to adequately slow down disease progression [17].
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