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ABSTRACT

SUMMARY: Primary central nervous system vasculitis (PCNSV) is a poorly understood neuroinflammatory disease of the CNS
affecting the intracranial vasculature. Although PCNSV classically manifests as a multifocal beaded narrowing of the intracranial ves-
sels, some patients may not have angiographic abnormalities. A rare subset of patients with PCNSV present with masslike brain
lesions mimicking a neoplasm. In this article, we retrospectively review 10 biopsy-confirmed cases of tumefactive PCNSV (t-PCNSV).
All cases of t-PCNSV in our series that underwent CTA or MRA were found to have normal large and medium-sized vessels. T-
PCNSV had a variable MR imaging appearance with most cases showing cortical/subcortical enhancing masslike lesion (70%), often
with microhemorrhages (80%). Diffusion restriction was absent in all lesions. In summary, normal vascular imaging does not exclude
the diagnosis of t-PCNSV. Advanced imaging techniques including MR perfusion and MR spectroscopy failed to demonstrate spe-
cific findings for t-PCNSV but assisted in excluding neoplasm in the differential diagnosis. Biopsy remains mandatory for definitive
diagnosis.

ABBREVIATIONS: PCNSV ¼ primary central nervous system vasculitis; t-PCNSV ¼ tumefactive PCNSV; ABRA ¼ amyloidb –associated angiitis; CAA-RI ¼ cer-
ebral amyloid angiopathy–related inflammation; ESR ¼ erythrocyte sedimentation rate; MRP ¼ MR perfusion; CRP ¼ C-reactive protein; PCR ¼ polymerase
chain reaction; VWI ¼ vessel wall imaging; PCNSL ¼ primary CNS lymphoma

Primary central nervous system vasculitis (PCNSV) is a poorly
understood neuroinflammatory disease involving intracranial

vessels.1-5 The typical radiologic manifestation of PCNSV is multifo-
cal beading of the large and medium-sized intracranial vessels. An
underrecognized and rarer subset of PCNSV, approximately 5%–
29%, can present with “masslike” or “tumefactive” lesions mimick-
ing a neoplasm.3,4,6-25

To date, imaging features of tumefactive PCNSV (t-PCNSV)
have not been well described and definitive diagnosis can only be
made confidently on histopathology.5-10 In this article, we

performed a retrospective review of 10 histopathologically proved
cases of t-PCNSV and analyzed pertinent imaging features with
histopathologic correlation.

CASE SERIES
Case Selection
We performed a retrospective pathology data base search by
using the keywords “brain biopsy” and “vasculitis” in histopa-
thology reports from July 2010–December 2018 at a single
institution. Exclusion criteria included patients with histopa-

thology findings of amyloid-beta (Ab )–associated angiitis
(ABRA) or cerebral amyloid angiopathy–related inflammation
(CAA-RI), and infectious CNS vasculitis. Finally, we identified

6 patients who had a final diagnosis of t-PCNSV from this insti-
tution. The other 4 patients with t-PCNSV were collected from
the imaging and histopathology archives of the contributing
authors from 2 other institutions.

All 10 patients presented with masslike brain lesion(s)
with provisional radiologic diagnoses of brain neoplasm on
initial MR imaging studies, and all patients had eventual his-
topathologic confirmation of t-PCNSV. Patient records were
retrospectively reviewed, and demographic features, clinical
presentation, histopathology, laboratory results, and follow-
up studies were noted.
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Imaging Analysis
Two neuroradiologists (S.S. and C.C.-T.H.) reviewed all anony-
mized CT and MR imaging studies in a consensus analysis. Brain
MRIs were performed on either 1.5T or 3T scanners. In all stud-
ies, MR imaging sequences performed included T1-weighted
imaging, T2-weighted imaging, FLAIR, and DWI. Depending on
the scanner used, susceptibility-based sequences, either T2*-
weighted gradient-echo imaging (GRE-T2*) or susceptibility-
weighted imaging, were performed. Gadolinium-enhanced T1WI
was acquired in all patients. Location, configuration, signal char-
acteristics, and enhancement pattern of the lesions were recorded.
When available, vascular imaging studies including CTA and
MRA (9/10) were assessed. In some patients, advanced MR imag-
ing techniques including MR perfusion (MRP) (3/10), MR spec-
troscopy (2/10), and vessel wall imaging (VWI) (3/10) findings
were available.

RESULTS
Clinical Demographics
The 10 patients ranged in age from 16 to 68 years with a mean
age of 43.5 years (median, 42 years) at the time of initial diagnosis.
There were 7 (70%) males and 3 (30%) females.

Eight patients did not have pre-existing medical conditions.
One patient had known alcoholic cirrhosis and hypertension.
One patient had known hypoglossal nerve injury from a prior
thyroglossal duct cyst resection.

Initial clinical presentations of t-PCNSV were: headaches, 4
(40%); followed by seizures, 3 (30%); hemiparesis, 3 (30%); con-
fusion, 2 (20%); visual disturbance, 2 (20%); cognitive impair-
ment, 1 (10%); and word-finding difficulty 1 (10%).

Five (50%) patients had available CSF analysis. Of these, 4
(80%) had CSF leukocytosis (ranging from 7–47 cells/mm3), and 3
(60%) had abnormal CSF protein (ranging from 0.54–0.71 g/L).
Serum inflammatory markers including erythrocyte sedimentation
rate (ESR) and C-reactive protein (CRP) were available in 8 (80%)
patients. Two had elevated ESR: 22 and 45mm/h. Two had eval-
uated CRP: 10 and 32mg/L.

All patients had available systemic autoimmune and infec-
tious laboratory work-up, some of which included: HIV antibody,
HSV1–2, HZV polymerase chain reaction (PCR), hepatitis B and
C antibodies, tuberculosis PCR, Venereal Disease Research
Laboratory test, antinuclear antibodies, anti-neutrophil cytoplas-
mic antibodies, C3, C4, and rheumatoid factor; these available
results were within normal limits.

Patient clinical demographics, laboratory findings, and treat-
ment are summarized in Table 1 and detailed in the On-line
Table.

Imaging Findings
Locations and Multiplicity. Eight (80%) patients presented with
a single brain lesion (Figs 1–3). Two (20%) patients presented
with multifocal lesions. Lesion locations in the brain included:
cortex/subcortical white matter in 7 patients (70%), deep and/or
periventricular white matter in 6 patients (60%) (Figs 1 and 2),
basal ganglia in 4 patients (40%) (Fig 3), and brain stem in 1
patient (10%).

Signal Characteristics. All lesions had a hypointense signal on
T1WI and intermediate to hyperintense signal on T2WI. Marked
perilesional T2WI high signal of vasogenic edema was seen in 5
(50%) patients. Five (50%) patients had moderate perilesional
vasogenic edema. Diffusion restriction was absent in all lesions
(Fig 3B).

Eight (80%) patients had intralesional microhemorrhages,
seen as small linear or punctate patterns on either GRE-T2* or
SWI (Fig 1E–H). Two (20%) patients did not have evidence of
intralesional hemorrhages. Microhemorrhages were not encoun-
tered diffusely elsewhere in the brain.

Enhancement Patterns. All 10 patients (100%) demonstrated
enhancing lesions. Five patients (50%) demonstrated patchy paren-
chymal enhancement. Three of them demonstrated “mottled
appearance” characterized by multiple small hypoenhancing areas
within the patchy enhancing masses (Figs 1A–C). Small nodular

Table 1: Patient clinical and radiologic demographics
Patient Demographics

Age, median; range (years) 42 (16–68)
Sex, male (%) 7 (70%)
Clinical presentations, n (%)

Headache 4 (40%)
Seizure 3 (30%)
Hemiparesis 3 (30%)
Confusion 2 (20%)
Visual disturbance 2 (20%)
Cognitive impairment 1 (10%)
Word-finding difficulty 1 (10%)

Location of involvement, n (%)
Cortex/subcortical white matter 7 (70%)
Deep white matter 6 (60%)
Basal ganglia 4 (40%)
Brain stem 1 (10%)

Enhancement patterns, n (%)
Patchy enhancement 5 (50%)
Small nodular enhancement 5 (50%)
Ring enhancement 2 (20%)
Linear/perivascular enhancement 1 (10%)
Leptomeningeal enhancement 4 (40%)
Subependymal enhancement 3 (30%)

Microhemorrhages, n (%) 8 (80%)
Patients with available CSF analysis, n (%) 5 (50%)

Abnormal CSF protein (.0.5 g/L) 3 (60%)
CSF leukocytosis (.5 cells/mm3) 4 (80%)

Patients with available serum inflammatory marker, n (%) 8 (80%)
High ESR (.20mL/h) 2 (25%)
High CRP (.5mg/L) 2 (25%)

Surgical procedure
Stereotactic-guided biopsy 5 (50%)
Tumor resection 4 (40%)
Open wedge biopsy 1 (10%)

Histopathology
Lymphocytic vasculitis 7 (70%)
Lymphocytic plus necrotizing vasculitis 2 (20%)
Granulomatous vasculitis 1 (10%)

Treatment
Steroid alone 5 (50%)
Steroid plus immunosuppressive agents 5 (50%)
Total duration follow-upa, median (range), months 18 (4–77)a

a Three patients did not have available clinical follow-up detail.
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enhancement was found in 5 patients (50%) (Figs 1D and 2B).
Two patients (20%) had ring enhancement (Figs 3A andD). Linear
(perivascular) enhancement pattern was found in 1 patient (10%)
(Fig 1D).

Localized leptomeningeal enhancement adjacent to the domi-
nant/largest lesions was found in 4 patients (40%) (Figs 1A, B,
and D). Localized subependymal enhancement adjacent to the
lesions was found in 3 patients (30%) (Figs 1C, 3A, and 3D), who
had lesions extended to the ventricular margin. No patient had
diffuse leptomeningeal enhancement or diffuse subependymal
enhancement.

Vascular Imaging: CTA, MRA, and VWI. Nine (90%) of 10 patients
had available cerebral CTA and/or MRA. All findings (100%) were
normal. None of the patients underwent conventional angiography.

Three patients (30%) had VWI and the imaged proximal
large intracranial arteries had no abnormal wall thickening or
enhancement.

Advanced MR Imaging: MRP and MR Spectroscopy. Three
patients (30%) had available MRP; all demonstrated low relative
cerebral blood volume (Fig 3E). Two patients (20%) underwent
MR spectroscopy, both demonstrated elevated choline peaks com-
pared with the creatine and slightly decreased NAA peak (choline/
creatine ratios were approximately 2.0, and choline/NAA ratios

were approximately 0.9). One patient demonstrated a high lipid-
lactate peak while the other did not have a lipid-lactate peak.

Histopathologic Findings
All patients underwent surgery: 5 patients (50%) had a stereotac-
tic-guided biopsy, 4 patients (40%) underwent gross total resec-
tion, and 1 patient (10%) had an open wedge biopsy.

Histopathologically, t-PCNSV is characterized by transmural
inflammation of small blood vessels in the brain parenchyma
and/or leptomeninges, inducing parenchymal ischemic changes
of varying ages.26

In 9 patients (90%), the lesions were described as lymphocytic
vasculitis, which is characterized by a vasculocentric lymphocytic
inflammatory infiltrate confirmed on immunohistochemistry
staining: CD20 for B-cell lymphocytes (Fig 2E) and CD3 for T-
cell lymphocytes (Fig 2F). Two of the patients with lymphocytic
PCNSV had necrotizing vasculitis, characterized by extensive
transmural fibrinoid necrosis of the vessel wall confirmed by
Martius Scarlet blue staining.26

One patient (10%) had granulomatous t-PCNSV (Fig 3) charac-
terized by vasculocentric predominantly mononuclear cell infiltra-
tion accompanied by multinucleated giant cells and fibroblasts.26

None of these lesions demonstrated features of amyloid depo-
sitions on H&E staining. Confirmatory immunohistochemistry
staining for Ab and/or Congo red were available in 7 patients

FIG 1. Common MR imaging features of t-PCNSV in 4 different patients. A and E: 68-year-old man (case 5), B and F: 16-year-old male adolescent
(case 6), C and G: 42-year-old man (case 8); and D and H: 55-year-old woman (case 7). Axial postcontrast T1-weighted images (A–D) demonstrate
lobar masses. The masses have patchy heterogeneous enhancement (mottled appearance) on A–C (open arrow) and nodular and linear (perivas-
cular enhancement) on D (open arrowhead). Leptomeningeal enhancement is noted on A, B, and D (black arrows). Subependymal enhancement
is observed on C (white arrow). Axial susceptibility-weighted imaging (E, F, and H) and axial T2*-weighted gradient-echo imaging (G) demonstrate
microhemorrhages. Punctate microhemorrhages are shown in E–H (white arrowheads). Linear microhemorrhages are demonstrated on G and H
(black arrowheads).
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and were negative. None of these lesions showed nuclear atypia
or polymorphic cells. Also, all lesions had Epstein-Barr encoding
region in situ hybridization for the detection of the Epstein-Barr
virus and were negative.

Medical Treatment and Follow-Up
Five patients received corticosteroid treatment alone and 5
patients had a combination of corticosteroid and immunosup-
pressive agents that included cyclophosphamide and/or azathio-
prine. Seven patients had available clinical and imaging follow-
up, with a median total duration of follow-up interval of
18months (range: 4–77months). Six patients had complete
remission on the latest follow-up. One patient had recurrent dis-
ease at 48months after initial treatment and had a remission after
repeat treatment with corticosteroid and immunosuppressive
therapy (Fig 3).

DISCUSSION
Our study describes and illustrates the spectrum of imaging find-
ings of t-PCNSV, which is a rare disorder manifesting as masslike
brain lesions. T-PCNSV seems to preferentially involve small
parenchymal and leptomeningeal vessels, usually sparing large to
medium-sized intracranial vessels, which may appear unremarkable
on commonly performed imaging studies such as CTA orMRA.

Radiologic features of t-PCNSV were not well described or
recognized because it is extremely rare entity.4 To our knowledge,
apart from several case reports11-22 and review articles,23-25 only a
few small case series have been published in the medical litera-
ture.6-8,10 Molloy et al7 reported 8 cases of masslike PCNSV with
the proved histopathology including both “Ab -related” PCNSV
and “non-Ab -related” PCNSV from 2 tertiary institutions. In
addition, they included a literature review of 30 cases. Lee et al10

reported 4 cases of biopsy-proved lymphocytic PCNSV mimicking
brain tumor on MR imaging. de Boysson et al8 described 10 mass-
like PCNSV cases in their series. Nine cases had histopathology-
confirmed PCNSV; 1 case had histopathology negative for PCNSV
but had large and medium vessel abnormalities suggestive of
PCNSV on both MRA and DSA. In their series, they did not spec-
ify the absence or presence of Ab on histopathology. Recently,
Salvarani et al6 have reported a comprehensive analysis of 13 bi-
opsy-proved cases of masslike PCNSV; however, 6 were found to
have Ab -related PCNSV (or ABRA/CAA-RI), leaving only 7 non-
Ab -related PCNSV cases. None of these case series identified de-
finitive radiologic features of t-PCNSV. Furthermore, the inclusion
of Ab -related PCNSV or ABRA/CAA-RI in their sample size may
preclude their analysis of the radiologic features of non-Ab -related
PCNSV. In contrast, our study is exclusively focused on neuroi-
maging features of t-PCNSV with histopathologic correlation and

FIG 2. MR imaging findings with histopathologic correlation of t-PCNSV. A 42-year-old man (case 1) presented with first episode seizure. Axial
fluid-attenuated inversion recovery (A) shows a hyperintense lesion involving the cortex and subcortical white matter (white arrow). Axial post
gadolinium T1-weighted imaging (B) demonstrates that the lesion has small nodular enhancement (black arrow). The initial imaging diagnosis was
glioma. This patient underwent a gross total resection of the mass. Hematoxylin and eosin-stained (C: 2mm and D: 200mmmagnifications) dem-
onstrated vasculocentric transmural lymphocytic infiltration involving the leptomeningeal artery (C, white arrowhead) and parenchymal cortical
arteries (C and D, black arrowheads). Immunohistochemically, the most infiltrating lymphocytic cell is positive for CD20 marker for B-cell lym-
phocytes (E) and CD3 marker for T-cell lymphocytes (F). The minority of inflammatory cells are macrophages that are positive for CD163 (G).
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we did not incorporate Ab -related PCNSV or ABRA/CAA-RI in
our analysis because these have recognized characteristic imaging
patterns described in prior literature.27-30

Our t-PCNSV cohort had a male predominance, which was
observed in previous studies.3,6,8,25 In our cohort, the most
common presentations of patients with t-PCNSV were head-
aches, seizures, and focal neurologic deficits, which were similar
to prior studies.6-8,25

In our study, even though-PCNSV had a variety of imaging pat-
terns, we could identify several imaging features shared by many of
the patients with t-PCNSV, which may help raise the possible diag-
nosis of this disease. We found that in t-PCNSV, a single lesion was
more common than multiple lesions. The most common location
of t-PCNSV was the supratentorial cortex/subcortical areas, as
shown in previous studies.25 Deep gray nuclei involvement can be
seen occasionally. Only 1 patient had brain stem involvement. All
patients with t-PCNSV in our cohort demonstrated enhancement,
which had various patterns. Patchy and nodular enhancement pat-
terns were the most common. Less common were ring and linear/
perivascular enhancement, respectively. Some patients who demon-
strated patchy enhancement had multifocal small hypoenhancing
areas within a background of patchy enhancement, resembling a
“mottled appearance” (Fig 1A–C). We hypothesized that this unique
pattern of enhancement may represent superimposed small infarc-
tions or necrosis within the background of brain parenchymal

inflammatory processes. A minority of
the patients showed subependymal or
leptomeningeal enhancement associated
with the main lesions, thought to repre-
sent inflammatory processes involving
adjacent leptomeningeal vessels and
subependymal vessels, respectively.

Interestingly, in our study, we found
that none of the patients with t-PCNSV
demonstrated diffusion restriction on
DWI (Fig 3B), which several previous
studies have reported,6,8,10 despite fre-
quent presence of microinfarctions on
histopathology.26 We could hypothesize
that this may reflect the involvement of
very small parenchymal/leptomeningeal
vessels (including arterioles, capillaries,
and/or venules) found in combinat-
ion with extensive brain parenchymal
inflammation, in contrast to medium or
large vessel occlusions causing “bland”
acute infarctions (54%–85%).4,9

In our study, we found that most
patients with t-PCNSV demonstrated
microhemorrhages within the lesions,
which can be detected on either GRE-
T2* or SWI (Figs 1E–H). The micro-
hemorrhages can appear either punc-
tate or linear. The pathophysiology of
parenchymal microhemorrhages in t-
PCNSV is not well understood; one
proposed mechanism is the alteration

of vessel wall permeability secondary to the vasculitis process
itself.9

A minority of our patients with t-PCNSV had available
advanced MR imaging. Three patients underwent MRP (Fig 3E).
There was a low rCBV value that could be due to a lack of neoan-
giogenesis unlike malignant brain neoplasms, concurring with pre-
vious case reports on MRP of t-PCNSV.14,17,20 Two patients
underwent MR spectroscopy, which showed a nonspecific pattern
and did not add specific findings helpful in the exclusion of neo-
plasm from the diagnosis.10,13,14,18,21,25 Three patients had normal
vessel wall MR imaging of the large arteries in the circle of Willis.

Our study showed that most t-PCNSV was lymphocytic vasculi-
tis (90%), while only 10% was granulomatous vasculitis. This corre-
sponds to some previous studies.8,10,25 However, other previous
studies6,7 reported that granulomatous vasculitis was more com-
mon in PCNSV with a tumorlike presentation. Those studies6,7

included patients with ABRA/CAA-RI, which commonly have
granulomatous vasculitis and Ab deposits in the vessel wall.

In our study, we did not include the patient who was diag-
nosed with ABRA/CAA-RI. Some previous studies1,5-7,27,30 have
classified ABRA/CAA-RI as a specific subgroup of t-PCNSV.
Although ABRA/CAA-RI share similar patterns of angiocentric
inflammatory cell infiltrates of vessel walls, the pathophysiologic
mechanism is different as it involves Ab deposition in the walls
of small-to-medium vessels mostly arteries in the leptomeninges

FIG 3. Recurrent granulomatous t-PCNSV. A 30-year-old man presented with headaches (case 4).
A and B: Initial brain MR imaging shows conglomerate ring-enhancing mass centered in the right
basal ganglia (arrow) with subependymal enhancement (arrowhead) on axial post gadolinium T1-
weighted images (Gd-T1WI) (A). This mass does not show diffusion restriction on DWI (B). He
underwent stereotactic-guided biopsy and histopathology showed granulomatous t-PCNSV. He
was treated with corticosteroid and immunosuppressive agents. C: Follow-up MR imaging at
12months shows the resolution of the disease. D and E: Follow-up MR imaging at 48months dem-
onstrates recurrent disease in the same region on Gd-T1WI (D). This mass does not show an
increase in relative cerebral blood volume on dynamic susceptibility contrast MR perfusion (E).
He was again treated with corticosteroids and an immunosuppressive agent. F: Follow-up Gd-
T1WI at 77months confirms the remission of the disease.
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and cerebral cortex.5,27 It is not fully understood whether the depo-
sition of Ab in vessel walls incites the inflammatory response or,
conversely, if the inflammation leads to Ab deposition. These enti-
ties have characteristic imaging patterns described as lobar subcorti-
cal edema and cortical/subcortical microhemorrhages associated
with predominant leptomeningeal enhancement.27-30 ABRA/CAA-
RI rarely show parenchymal enhancement seen in our patients with
t-PCNSV. The pattern of microhemorrhage is also usually more
diffuse in ABRA/CAA-RI as compared with our patients with t-
PCNSV, where it was preferentially confined to the areas of signal
abnormality and enhancement. An additional reason to exclude
ABRA/CAA-RI cases is that ABRA/CAA-RI were commonly seen
in older men and those who have other comorbid illnesses and tend
to have poorer outcomes compared with t-PCNSV. Furthermore,
previous studies in some patients with Alzheimer disease who
received amyloid-modifying therapies were found to have amyloid-
related imaging abnormalities, which resemble ABRA/CAA-RI on
MR imaging.31,32 Its potential mechanism is that immunotherapies
cause an increase of clearance of parenchymal plaque Ab with a
transient increase in vascular Ab , leading to temporary vascular
leakage. This supports the hypothesis that Ab plays an important
role in the pathomechanism of ABRA/CAA-RI.31,32 Therefore, we
postulated that ABRA/CAA-RI, where Ab deposits are presumed
to be the causative factor, could represent an entity different from t-
PCNSV, where these deposits are absent.

Differentiation between t-PCNSV and brain neoplasms on
imaging alone can be challenging. Advanced imaging techniques
such as MRP and MR spectroscopy may aid in the diagnosis.
t-PCNSV does not show increased relative CBV, which is a fea-
ture of neoangiogenesis seen in high-grade gliomas. Differential
diagnosis based on imaging findings would often include primary
CNS lymphoma (PCNSL). Intralesional microhemorrhages are
not an uncommon imaging feature of PCNSL.33 Furthermore, a
previous study has shown that systemic lymphoma can occur in
about 6% of patients with PCNSV.34 These patients may have a
prior history of systemic lymphoma or simultaneous systemic
lymphoma detected on PCNSV work-up.34 Radiologically, the
lack of diffusion restriction may be helpful in differentiating t-
PCNSV from PCNSL. In our cohort, none of our patients had
systemic lymphoma, either at the time of the biopsy or on follow-
up. The presence of intralesional microhemorrhages and lack of
specific open ring enhancement or peripheral diffusion restric-
tion assisted in differentiating t-PCNSV from tumefactive demye-
linating lesions.35 Other unusual atypical infectious conditions
such as CNS tuberculosis and fungal infections should also be
included in the differential diagnosis of t-PCNSV.

Our study has several limitations; first, as a retrospective study
the imaging protocols applied were heterogeneous and some
patients did not have complete laboratory tests and follow-up.
Second, the extreme rarity of t-PCNSV prevented the undertak-
ing of large-scale studies. We collected cases from different insti-
tutions, which may have caused a selection bias. Third, PCNSV
has a different disease subtype and multifaceted clinical and his-
topathologic appearances resulting in difficulty in the grouping
of imaging appearances for the diagnosis. Furthermore, we did
not have available DSA, which is considered the reference stand-
ard for the preoperative diagnosis of PCNSV, because those

patients were thought to have tumors preoperatively. Once the his-
topathologic diagnosis of PCNSV has been established, DSA is
usually not deemed necessary especially in the era of CTA and
MRA. It would have been helpful if there were available DSA,
though DSA is often negative if the affected vessel diameter is less
than 200mm in diameter.36 In addition, previous studies have al-
ready shown that most patients in this subgroup have normal DSA
findings.4,6-8

CONCLUSIONS
T-PCNSV is a distinct subgroup of small vessel vasculitides that
can closely mimic brain neoplasm. Pertinent differentiating imag-
ing features include a cortical/subcortical enhancing masslike
lesion with intralesional punctate/linear microhemorrhages, lack
of diffusion restriction, and low rCBV. Importantly, absent large-
medium vessel involvement on CTA/MRA should not exclude
t-PCNSV. Open biopsy and histopathologic examination remain
the “gold standard” for definitive diagnosis.
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