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Primary angiitis of the central nervous system (PACNS) is a rare vasculitis in the central nervous sys-
tem. Herein, we report a case of diagnosis and treatment of necrotic pattern PACNS, which was diffi-
cult to differentiate from a brain abscess. A 19-year-old male presented with blurred vision and a
headache. Brain MRI revealed irregular rim-enhancing necrotic masses with central diffusion-high
signal intensity in the corpus callosum and peripheral diffusion-high signal intensity in the left pari-
etotemporal periventricular area. Susceptibility-weighted imaging revealed multiple punctate hem-
orrhages in the lesions. The patient was diagnosed with unusual abscess or tumefactive PACNS.
Therefore, we initially treated the patient with antibiotics to rule out brain abscess. However, the
brain lesions did not improve on follow-up MRI after the antibiotic treatment. Surgical biopsy was
performed, and the histopathological diagnosis was PACNS with a necrotic pattern. The necrotic le-
sions became smaller on follow-up MRI after high-dose corticosteroid treatment.
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INTRODUCTION

Primary angiitis of the central nervous system (PACNS) is a rare vasculitis of unknown etiology
confined to the CNS. Inflammation affects both small and large vessels of the brain, spinal cord,
and leptomeninges (1). The clinical features and MRI findings of PACNS are highly variable
and non-specific (1, 2). The differential diagnoses of PACNS are broad because diverse neuro-
logical diseases with inflammatory, infectious, malignant, and vascular etiologies can resem-
ble PACNS (1). Herein, we report a case of necrotic pattern PACNS, which was difficult to dif-

ferentiate from brain abscess, diagnosed and treated using a team-based diagnostic approach.

CASE REPORT

A 19-year-old male visited the emergency room with a headache that had occurred 5 hours
ago. He also showed symptoms of blurred vision, which had started 2 weeks ago, and mild
fever (37.6°C). The patient recognized hand motion but could not count the fingers. Neuro-
logical examination revealed no sensory or motor impairments. Peripheral blood laboratory
results revealed leukocytosis (white blood cell count, 12710/uL), while cerebrospinal fluid
(CSF) examination showed no remarkable findings. Therefore, CT and CT angiography were
performed to rule out the possibility of brain lesions, such as brain abscesses or ischemic
strokes. Brain CT revealed a low-density mass measuring approximately 3 cm in the body of
the corpus callosum. CT angiography revealed no significant steno-occlusion or aneurysm in
the intracranial or neck arteries. On the same day, the patient underwent brain MRI for fur-
ther evaluation. Contrast-enhanced T1-weighted imaging (T1WI) revealed irregular rim-en-
hancing masses in the corpus callosum and left parietotemporal periventricular area. An ap-
proximately 3 cm X 2 cm X 2 cm rim-enhancing corpus callosum mass showed
heterogeneous high signal intensity on T2WT (Fig. 1A). Diffusion-weighed image (DWI) and
apparent diffusion coefficient (ADC) maps of the corpus callosum lesions showed central dif-
fusion restriction (Fig. 1B). Susceptibility-weighted image (SWI) showed multiple punctate
hemorrhages in the corpus callosum (Fig. 1C). The other irregular rim-enhancing lesion (ap-
proximately 2 cm X 2 cm X 1 cm) in the left parietotemporal periventricular area on con-
trast-enhanced T1WI showed heterogeneous high signal intensity with perilesional edema
on T2WI (Fig. 1D). DWI and ADC map revealed diffusion restriction at the enhancing rim of
the left parietotemporal periventricular lesion (Fig. 1E). SWI also revealed multiple punctate
hemorrhages in the left parietotemporal periventricular lesion (data not shown). All the oth-
er laboratory findings suggestive of vasculitis were negative. Laboratory test results for infec-
tion were negative. Considering the presence of multiple punctate hemorrhages in the ne-
crotic rim-enhancing lesions and the heterogeneity of the DWIs, we interpreted this as an
unusual brain abscess or tumefactive vasculitis.

A team-based diagnostic approach was adopted, in which a radiologist, neurologist, neuro-
surgeon, and pathologist were consulted. After a multidisciplinary discussion, we decided to
initially treat the patient with antibiotics to rule out the possibility of brain abscess because
the patient had fever and leukocytosis during hospitalization. However, there was no signifi-

cant change in the rim-enhancing masses on follow-up MRI after 2 weeks of antibiotic treat-
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Fig. 1. Necrotizing primary angiitis of the central nervous system. A 19-year-old male with headache.

A. Contrast-enhanced T1WI (left) shows irregular rim-enhancing mass in the corpus callosum (arrowhead). T2WI (right) shows the mass
with heterogeneous high signal intensity (arrowhead).

B. Diffusion-weighted image (left) shows central diffusion-high signal intensity at the corpus callosum lesion (arrow). Apparent diffusion
coefficient map (right) shows heterogeneous low signal intensity at central portion of the lesion (arrow), suggesting diffusion restriction.
C. Susceptibility-weighted image demonstrates multiple punctate hemorrhages at the corpus callosum mass (arrow).

D. Contrast-enhanced T1WI (left) shows the other irregular rim-enhancing mass in the left parieto-temporal periventricular area (arrow-
head). T2WI (right) shows heterogeneous high signal intensity at the mass with perilesional edema (arrowhead).

E. Diffusion-weighted image (left) shows peripheral diffusion-high signal intensity at the left parieto-temporal periventricular lesion (ar-
row). Apparent diffusion coefficient map (right) shows low signal intensity at the rim of the mass (arrow), suggesting diffusion restriction.
F. Hematoxylin and eosin staining (X 200) of the histopathological specimen shows marked fibrinoid necrosis and neutrophilic infiltra-
tion with karyorrhectic debris in the vascular wall of small-sized vessels.

WI = weighted image

ment. Therefore, it was determined that a brain abscess was unlikely and the diagnosis of tu-
mefactive PACNS was possible. A stereotactic biopsy of the corpus callosum lesion was
performed. The frozen biopsy diagnosis was a brain abscess, but the final histopathological
diagnosis was PACNS with a necrotic pattern. Histopathological specimens showed marked
fibrinoid necrosis and neutrophilic infiltration with karyorrhectic debris in the walls of the
small vessels (Fig. 1F). After 2 months of treatment with high-dose corticosteroids, the sizes of

the corpus callosum and left parietotemporal periventricular lesions decreased on follow-up
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MRI (Supplementary Figs. 1, 2 in the online-only Data Supplement). Headache and blurred
vision improved, and fever and leukocytosis disappeared after treatment.
This study was approved by the Institutional Review Board (IRB No. 2022-12-006), and the

requirement for informed consent was waived.

DISCUSSION

Here, we report the necrotic pattern of tumefactive PACNS mimicking a brain abscess. Nec-
rotizing PACNS occurs rarely, and its radiographic features are diverse and heterogeneous,
making its diagnosis difficult. To the best of our knowledge, there have been no case reports
of brain abscesses mimicking PACNS.

Harbitz (3) first described PACNS in 1922 as an unknown form of angiitis in the CNS. PACNS
refers to isolated vasculitis of the CNS and the infiltration of inflammatory cells into the vascu-
lar walls of the brain parenchyma, spinal cord, and leptomeninges. When immune cells infil-
trate and destroy the walls of the CNS blood vessels, the vessel walls become thick with steno-
sis, ultimately resulting in poor blood circulation. However, the weakening of the vessel wall
due to inflammation can lead to vessel rupture and intracranial hemorrhage. Both the small
and large CNS vessels can be affected by PACNS (1). Pathologically, there are several patterns
of PACNS, the most common of which is granulomatous vasculitis, while other types of non-
granulomatous vasculitis include lymphocytic and necrotizing vasculitis. Necrotizing vasculi-
tis is characterized by changes in the acute necrotizing vessel walls, transmural fibrinoid ne-
crosis, and acute inflammation. Fibrinoid necrosis and inflammatory reactions can cause
vessel wall thickening, resulting in vascular rupture and aneurysmal dilatation (4).

The annual incidence of PACNS is 2.4 cases per 1 million person-years (5). PACNS can affect
younger patients with stroke without cerebrovascular risk factors. Signs of PACNS can occur
as early as the late 40s. The clinical features of PACNS are highly variable and non-specific:
headache, altered cognition, focal neurological deficits, seizures, and encephalopathy. It has
an insidious onset and slow clinical course (1, 5). The primary treatments are high-dose corti-
costeroids and/or immunosuppressants.

Diagnosing PACNS is difficult because of the rarity and heterogeneity of the disease. The
variable clinical presentation and non-specific radiological findings make the diagnosis of
PACNS challenging. There are two subtypes of PACNS distinguished by the size of the affected
vessels: small-and large/medium-vessel disease (1). PACNS with isolated small vessel involve-
ment is more difficult to diagnose than PACNS with isolated large/medium vessel involvement
because there are no usual angiographic features of vasculitis.

The diagnosis of PACNS considers comprehensive laboratory and CSF values, brain biopsy,
and clinical and imaging findings. Laboratory findings of PACNS are non-specific. In labora-
tory tests, serum findings are usually normal, but inflammatory markers can be elevated
(particularly the erythrocyte sedimentation rate) (1). A CSF study is abnormal in 80%-90% of
patients and shows inflammatory findings, typically lymphocytic pleocytosis combined with
elevated protein levels (1). The CT findings of PACNS include low-attenuation lesions, sug-
gesting ischemia. Most MRIs reveal multiple bilateral asymmetrical supratentorial and in-

fratentorial infarctions, mainly in the subcortical and deep white matter. Other MRI findings
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include parenchymal and leptomeningeal enhancements, masses, intracranial hemorrhag-
es, and areas of increased signal intensity on T2WI or FLAIR images. Cerebral angiography
may reveal dilation or occlusion of the intracranial cerebral arteries; however, negative angi-
ographic findings cannot exclude the possibility of PACNS.

The differential diagnosis of PACNS is broad as it is a diverse neurological disease with in-
flammatory, infectious, malignant, and vascular etiologies that resemble PACNS (6). In this
case, a clinical and radiographic differential diagnosis of brain abscess and tumefactive
PACNS was required. Initially, we decided to treat the patient with antibiotics to rule out the
possibility of brain abscess because the patient presented with fever and leukocytosis during
hospitalization, which is uncommon in PACNS (7). The MRIs were retrospectively reviewed,
and the presence of prominent microbleeds in the necrotic rim-enhancing lesions and the
heterogeneity of the DWIs suggested the possibility of tumefactive PACNS rather than brain
abscess. As in our case, the clinical symptoms and imaging findings may not be correlated.
Therefore, a team-based approach is required to diagnose and treat tumefactive PACNS. The
team-based approach is a step-by-step diagnostic method that involves multidisciplinary dis-
cussions with radiologists, neurologists, neurosurgeons, and pathologists. This team-based
approach allowed us to make rational decisions.

Careful consideration of possible differential diagnoses and team-based approaches are

necessary to avoid delayed diagnosis and unnecessary treatment of tumefactive PACNS.
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The online-only Data Supplement is available with this article at http://doi.org/10.3348/jksr.2023.0005.
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