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ABSTRACT

BACKGROUND AND PURPOSE: High-resolution MR imaging is an emerging tool for evaluating intracranial artery disease. It has an advantage
of defining vessel wall characteristics of intracranial vascular diseases. We investigated high-resolution MR imaging arterial wall characteristics of
CNS vasculitis and reversible cerebral vasoconstriction syndrome to determine wall pattern changes during a follow-up period.

MATERIALS AND METHODS: We retrospectively reviewed 3T-high-resolution MR imaging vessel wall studies performed on 26 patients with
a confirmed diagnosis of CNS vasculitis and reversible cerebral vasoconstriction syndrome during a follow-up period. Vessel wall imaging
protocol included black-blood contrast-enhanced T1-weighted sequences with fat suppression and a saturation band, and time-of-flight MRA of
the circle of Willis. Vessel wall characteristics including enhancement, wall thickening, and lumen narrowing were collected.

RESULTS: Thirteen patients with CNS vasculitis and 13 patients with reversible cerebral vasoconstriction syndrome were included. In the
CNS vasculitis group, 9 patients showed smooth, concentric wall enhancement and thickening; 3 patients had smooth, eccentric wall
enhancement and thickening; and 1 patient was without wall enhancement and thickening. Six of 13 patients had follow-up imaging; 4
patients showed stable smooth, concentric enhancement and thickening; and 2 patients had resoluton of initial imaging findings. In the
reversible cerebral vasoconstriction syndrome group, 10 patients showed diffuse, uniform wall thickening with negligible-to-mild enhance-
ment. Nine patients had follow-up imaging, with 8 patients showing complete resolution of the initial findings.

CONCLUSIONS: Postgadolinium 3T-high-resolution MR imaging appears to be a feasible tool in differentiating vessel wall patterns of CNS
vasculitis and reversible cerebral vasoconstriction syndrome changes during a follow-up period.

ABBREVIATIONS: HRMRI � high-resolution MR imaging; RCVS � reversible cerebral vasoconstriction syndrome

Reversible cerebral vasoconstriction syndrome (RCVS) and CNS

vasculitis are 2 distinct cerebrovascular disease entities with over-

lapping presenting symptoms of headache and, not uncommonly,

neurologic deficits, which may be secondary to ischemic and/or

hemorrhagic stroke.1-4 Expeditious diagnosis is critical to discrimi-

nate the 2 disease entities to initiate appropriate and timely treat-

ment.4 In addition to clinical and laboratory work-up, DSA, MRA,

and CTA are the preferred imaging modalities, essential to diagnosis

and disease management. However, current vascular imaging fails to

distinguish both entities, often due to shared nonspecific luminal

findings on DSA, MRA, and CTA.1,5

Radiographic discrimination using current vascular imaging is

difficult due to the relative thinness of intracranial vessel walls, at

most, 1–2 mm thick in the largest intracranial vessels. The size

scale is near the resolution limit of present imaging technology.

While DSA provides superior resolution, it only images the vessel

lumen. CTA and MR imaging, on the other hand, can image ex-

traluminal tissue; however, the resolution is near the limit for

imaging the vessel wall. Of these methods, MR imaging tends to be

the technique of choice due to its superior soft-tissue contrast

compared with CTA. Thus, the successful application of MR im-

aging to scan the vessel wall would require using a higher resolu-

tion than is routinely used in clinical practice while using standard

clinical imaging hardware. This is accomplished by extending the

technical parameters of a clinical MR imaging scanner as much as

possible within the limits of the scan time and signal and is termed

“high-resolution MR imaging” (HRMRI).

The utility of HRMRI in characterizing vessel wall patterns of
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intracranial artery diseases has been investigated.6-9 Recent stud-

ies have identified distinct characteristics of arterial wall thicken-

ing and wall enhancement in RCVS and CNS vasculitis.6,7 While

these studies have described spatial patterns on HRMRI, they

have not described the temporal evolution of these diseases; this

information could further aid diagnosis and management. The

aim of this study was to describe the spatial patterns and temporal

evolution of RCVS and CNS vasculitis by examining vessel wall

characteristics during a follow-up period by using 3T-HRMRI

and thereby assess the potential of HRMRI to serve as a surveil-

lance technique to identify changes in wall morphology with dis-

ease progression or remission. We hypothesized that 3T-HRMRI

vessel wall imaging may differentiate the spatial and temporal

patterns of RCVS and CNS vasculitis.

MATERIALS AND METHODS
Patients
This single tertiary center study was approved by the institutional

review board at our institution. Patients were identified from an

electronic medical data base of 48 patients with intracranial vessel

disease who underwent an HRMRI vessel wall imaging protocol

between July 2009 and June 2012. Twenty-six patients with a

known diagnosis of CNS vasculitis and RCVS were included in the

study. Inclusion criteria comprised only patients with an estab-

lished clinical diagnosis of RCVS and CNS vasculitis who under-

went an HRMRI protocol. All diagnoses of RCVS and CNS

vasculitis were confirmed to have met established RCVS experi-

ence-based guidelines and CNS vasculitis criteria,1,11,12 by an ex-

pert rheumatologist (R.A.H.) and neuroradiologists (F.H., S.E.J.).

A retrospective chart and imaging review was then conducted.

The experience-based guidelines used as criteria for RCVS

were first proposed by Calabrese et al1 and were subsequently

adopted in the “International Classification of Headache Disor-

ders: 2nd ed.”10 They include the following: 1) angiography,

MRA, or CTA documenting multifocal segmental cerebral artery

vasoconstriction; 2) no evidence of aneurysmal subarachnoid

hemorrhage; 3) normal or near-normal CSF analysis; 4) severe,

acute headaches, with or without additional neurologic signs or

symptoms; and 5) reversibility of angiographic abnormality

within 12 weeks after onset or postmortem examination to rule

out vasculitis, intracranial atherosclerosis, and aneurysmal sub-

arachnoid hemorrhage. Four patients had biopsy-proved CNS

vasculitis; the remaining 9 patients met established criteria by

Calabrese and Mallek11 for CNS vasculitis. The criteria include

the following: 1) the presence of an acquired, or otherwise unex-

plained, neurologic deficit after thorough clinical and laboratory

evaluation; 2) documentation by cerebral angiography and/or

histopathologic features of angiitis within the CNS; and 3) no

evidence of systemic vasculitis or any condition with similar an-

giographic or pathologic features.

Intracranial Vessel Wall Protocol, Sequence, and
Acquisition
All scans were obtained on 3T whole-body scanners (Skyra or

Trio; Siemens, Erlangen, Germany) with a 20-channel coil. The

protocol started with a standard multislab 3D TOF-MRA se-

quence centered in the circle of Willis for lumenographic identi-

fication of any stenosis. High-resolution imaging used 4 T1-

weighted spin-echo sequences in the coronal, axial, and sagittal

planes. The first was without contrast, followed by 3 with contrast

(gadobutrol, Gadovist; Bayer Schering Pharma, Berlin, Germany): 1)

a noncontrast T1 coronal 2-mm section with no gap (TR/TE �

11/544 ms), matrix � 256 � 256, and FOV � 130 � 130 mm; 2)

a postgadolinium T1 coronal 2-mm section with no gap and fat

suppression and a saturation band (TR/TE � 11/544 ms), ma-

trix � 256 � 256, and FOV � 130 � 130 mm; 3) a postgado-

linium T1 axial 2-mm section with no gap and fat suppression and

a saturation band (TR/TE � 11/750 ms), matrix � 256 � 256, and

FOV � 130 � 130 mm; and 4) a postgadolinium sagittal 2-mm

section with a 0.4-mm gap and no fat suppression and a saturation

band (TR/TE � 10/600 ms), matrix � 256 � 256, and FOV �

130 � 130 mm.

The resultant voxel size from the parameters was 0.51 �

0.51 � 0.2. The TR/TE parameters provided a black-blood tech-

nique for large-to-medium vessels. The protocol was designed for

large-vessel evaluation (the middle cerebral arteries, basilar ar-

tery, and internal carotid arteries); however, smaller vessels were

often interrogated. Due to the small size of each section, it was not

practical to cover the entire brain in a clinically acceptable time;

therefore, an imaging slab about 2 cm thick was selected to focus

on only the large proximal vessels, with each major vessel viewed

in both a longitudinal and transverse direction. If the TOF-MRA

showed stenosis outside this default region, the imaging volume

was adjusted accordingly or extra slabs were included. The TOF-

MRA scan parameters were the following: matrix of 384 � 70,

FOV of 200 � 150 mm, and section thickness of 0.50 (recon-

structed). The resultant voxel sizes from the parameters were

0.74 � 0.52 � 0.80 (acquired) and 0.52 � 0.52 � 0.50

(reconstructed).

Image Analysis
Images were analyzed and interpreted on an Impax 6.0 PACS. A

qualitative examination was initially performed by 2 experienced

neuroradiologists (F.H., S.E.J.) blinded to clinical data, who re-

reviewed stenosis on TOF-MRA and then vessel wall pathology on

HRMRI vessel wall images individually and then with consensus

reading on the same workstation. They recorded the following

properties: the location of pathology, the presence and character

of wall thickening (including length and shape, either concentric

or eccentric), and the presence and character of wall enhance-

ment. The presence or absence of enhancement was determined

by comparing pregadolinium and postgadolinium vessel wall im-

aging. The strength and pattern of enhancement on the postgado-

linium images was considered unequivocal when found in �1

imaging plane. If enhancement was present, the strength of the

enhancement was classified qualitatively on a 2-point scale as

mild or strong and the pattern of enhancement, as concentric or

eccentric. We subjectively determined the following on postgado-

linium MR imaging; no enhancement if enhancement was absent,

mild enhancement if there was thin-wall artery hyperintensity,

and strong enhancement if there was thick-wall artery hyperin-

tensity. Concentric enhancement was defined when the artery

wall pattern was uniform and circumferential and distributed

evenly along entire circumference of the wall. Eccentric enhance-
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ment was defined as clearly nonuniform and noncircumferential,

on 1 side of the vessel and not involving the entire circumference.

The length of enhancement was measured in millimeters for each

lesion by using the utility tool. MRA findings were compared with

the HRMRI findings for concordance of abnormalities. The de-

gree of stenosis expressed as a percentage was determined by using

North American Symptomatic Carotid Endarterectomy Trial cri-

teria12 calculation [(Da-Db) / Da], where Da is the lumen diam-

eter of a normal vessel and Db is the diameter of stenosed vessel to

the normal vessel. It was determined to be mild if the stenosis

was � 10%–29%, moderate if between 30% and 69%, severe if

greater than 70%–99%, and occluded when a long flow void was

seen in the vessel.

Demographic and Clinical Variables
The collected clinical and demographic data included age, sex,

race, date of symptom onset, diagnosis, date of diagnosis, and

medications.

RESULTS
Clinical and Demographic Data
Twenty-nine patients had an established clinical diagnosis of in-

tracranial disease. Of these, 13 patients were diagnosed with

RCVS; and 13 patients, with CNS vasculitis. The median age in the

RCVS group was 52 years (range, 15– 61 years) with 85% female,

and 9 (69%) patients had follow-up imaging during a median

period of 3 months. The median time from presentation to vessel

wall imaging for RCVS was 0.5 months (range, 0.2–2.6 months)

(On-line Table 1). The median age in the CNS vasculitis group

was 42 years (range, 18 – 69 years) with 23% female, and 6 (46%)

patients had follow-up imaging during a median time of 11.5

months. The median time from presentation to vessel wall imag-

ing for CNS vasculitis was 9 months (range, 1.5–171 months).

Disease management in the RCVS group included all patients

receiving oral verapamil as treatment until resolution of symp-

toms or as long-term maintenance therapy (On-line Table 2). In

the CNS vasculitis group, initial treatment included an immuno-

suppressant at diagnosis and maintenance immunosuppressant

therapy. Initially, glucocorticoids were used intravenously (high-

dose methylprednisolone) in 39% (n � 5) of patients, and high-

dose prednisone was used in 46% (n � 6) of patients. Each patient

then received �1 dose of other immunosuppressants, which in-

cluded azathioprine, mycophenolate mofetil, and cyclophospha-

mide. Seventy-seven percent (n � 10) of the patients received

steroids for a median of 27 months (range, 5–156 months), 23%

of patients (n � 3) received mycophenolate for a median of 10

months (range, 9 –96 months), 62% of patients (n � 8) received

cyclophosphamide for a median of 5.5 months (range, 1–12

months), and 54% of patients (n � 7) received azathioprine for a

median period of 22 months (range, 1–78 months).

HRMRI Vessel Imaging and TOF-MRA Findings

Intracranial Vasculitis. In �1 artery, 9 patients had predomi-

nantly smooth, concentric wall enhancement and thickening; 3

patients had smooth, eccentric wall enhancement and thickening;

and 1 patient had no wall enhancement or thickening. The diag-

nosis of CNS vasculitis was confirmed according to the proposed

criteria by Calabrese and Mallek.11 Sample images of smooth con-

centric wall enhancement and thickening pregadolinium and

postgadolinium are shown in On-line Fig 1. Two of the 9 patients

with concentric enhancement had multivessel enhancement. On

MRA, these 9 patients revealed varying lumen characteristics of

mild-to-severe focal stenosis, diffuse irregular narrowing, and oc-

clusion. Each of these areas of narrowing, stenosis, and occlusion

on MRA corresponded to the areas of thickening and enhance-

ment on HRMRI.

A sample HRMRI showing wall enhancement and thickening

in �1 imaging plane with corresponding MRA stenosis is shown

in On-line Fig 2. MRA of 2 of the 3 patients with eccentric en-

hancement showed no luminal vessel abnormality, while 1 patient

had narrowing and stenosis. The 1 patient without arterial wall

thickening and enhancement on HRMRI had no luminal abnor-

mality on corresponding MRA. For all 13 patients, the median

length of enhancement was 6.1 mm (range, 3–14 mm). These

enhancing segments were mostly unilateral and localized to the

anterior cerebral artery, middle cerebral artery, supraclinoid ICA,

and terminal ICA. These findings were less frequent in the poste-

rior cerebral artery, basilar artery, and the vertebral artery.

Six patients had follow-up HRMRI, as summarized in On-line

Table 2. The median length of enhancement for these 6 patients

was 10.8 mm (range, 2.4 –13 mm). Of these, 2 patients showed

resolution of enhancement, while the remaining 4 patients

showed stable but persistent smooth, concentric wall enhance-

ment and thickening during a median follow-up period of 13.5

months (range, 11–16 months). MRA of these 4 patients showed

1 patient with resolution of the initial stenosis and 3 patients with

stable narrowing and stenosis. The 2 patients with resolution of

smooth, concentric wall enhancement and thickening were re-

imaged at 7 months and 7.5 months (Fig 1). On MRA, one patient

had complete resolution while the other patient had near resolu-

tion of initial stenosis.

Reversible Cerebral Vasoconstriction Syndrome
Thirteen patients were diagnosed with RCVS by using RCVS cri-

teria.1,10 The arterial wall findings on initial high-resolution im-

aging included 10 patients with diffuse, uniform wall thickening,

of which 4 showed mild enhancement. Three patients had no

arterial wall abnormality. These patterns were found mostly in a

bilateral multivessel distribution (Fig 2 A, -B and On-line Fig 3A).

All 10 patients with diffuse uniform wall thickening, with or with-

out enhancement, had corresponding areas of diffuse irregular

narrowing and/or stenosis on MRA (Fig 2E and On-line Fig 3C),

except 1 patient with normal vessel findings. The 2 patients with

no vessel wall abnormality had no abnormal MRA luminal

findings.

Nine of the 13 patients had follow-up imaging, of these, 8

showed resolution of wall thickening and enhancement after 3.5

months, with 1 patient with near-complete resolution with min-

imal residual wall thickening (Fig 2D, -E and On-line Fig 3B). One

patient remained with diffuse uniform wall thickening and mild

concentric enhancement in 1 of the 3 vessels with narrowing on

initial imaging. On MRA, 7 of the 9 patients with follow-up had

resolution of luminal narrowing (Fig 2F and On-line Fig 3D), 1
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patient still had improved diffuse irregularity, and 1 patient had

narrowing.

DISCUSSION
With the advent of higher field strength magnets and higher spa-

tial resolution imaging, arterial wall characteristics of thickening

and enhancement have been described for intracranial arterial

diseases.6-9 In this study, we describe distinct arterial wall findings

for RCVS and CNS vasculitis at initial diagnostic HRMRI. In ad-

dition, we describe a long period of stable persistent arterial wall

findings for CNS vasculitis compared with a shorter period of

resolution of vessel wall findings for RCVS at follow-up.

There has been notable interest in understanding the clinical

manifestations and underlying pathophysiology of reversible ce-

rebral vasoconstriction syndrome since it was coined by Calabrese

et al.1 The syndrome describes a cluster of self-limiting disease

entities that present with sudden recurrent thunderclap head-

aches, with or without additional neurologic symptoms and less

commonly ischemic or hemorrhagic stroke resulting from persis-

tent cerebral arterial vasoconstriction.1-4 The definitive patho-

physiology of the cerebral artery vaso-

constriction or the relation of symptoms

to vasoconstriction is not yet clearly

understood.3,4,13 Clinically, RCVS is

known to closely resemble CNS vasculi-

tis, which also presents with headache

and neurologic symptoms from corti-

cal and/or subcortical infarctions.14

Straightforward cases of RCVS may be

distinguished from CNS vasculitis by us-

ing established RCVS criteria.2 On the

other hand, with clinically ambiguous

cases, diagnosis is often further con-

founded by similar angiographic find-

ings. On DSA, the nonspecific charac-

teristic “beading” pattern of segmental

dilation and narrowing of multiple cere-

bral arteries seen in CNS vasculitis is

identical to the multifocal alternating

vasoconstriction and dilation/normal

caliber vessels seen in RCVS.2,14-16 Like-

wise, both cerebrovascular entities share

identical findings of segmental vessel ste-

nosis on both MRA and CTA.1,3 Revers-

ibility of angiographic findings for RCVS

known to occur after 3 months may pro-

vide some radiographic differentiation for

CNS vasculitis.2 However, delay in diag-

nosis may preclude immunosuppressive

treatment critical for CNS vasculitis dis-

ease management to prevent the debilitat-

ing long-term sequelae of stroke; or

immunosuppressive treatment, wrongly

administered due to incorrect diagnosis,

may worsen the prognosis for RCVS.2,17

On review of the literature, only 1

study to date has characterized the

HRMRI vessel wall findings for RCVS

and contrasted it with CNS vasculitis. Mandell et al,7 compared

HRMRI artery wall characteristics for RCVS and CNS vasculitis.

Their study, with findings similar to ours, clearly differentiated

distinct wall characteristics for both diseases. However, like other

HRMRI studies,6,7,18-20 it is limited in that it does not further

characterize temporal wall patterns during the course of disease

activity. Using HRMRI of 3 patients with RCVS and 4 patients

with CNS vasculitis, the group described wall thickening and en-

hancement in CNS vasculitis, wall thickening with absent en-

hancement in RCVS, and similar findings of moderate-to-severe

narrowing on TOF-MRA for both RCVS and CNS vasculitis. On

follow-up TOF-MRA, their study showed persistence of the initial

luminal findings for CNS vasculitis during a median of 15 months

(range, 6 –36 months) and resolution of RCVS after a median of

1.5 months (range, 1–3 months). This length of time for CNS

vasculitis and RCVS on TOF-MRA was fairly consistent with the

length of time for CNS vasculitis and RCVS on TOF-MRA in our

study. However, their study did not describe follow-up HRMRI

for CNS vasculitis and RCVS.

FIG 1. A 41-year-old woman with CNS vasculitis. 3T-HRMRI pre- and postgadolinium (A and B)
T1-weighted arterial wall coronal images of terminal supraclinoid ICA and proximal M1 with strong
smooth, concentric wall enhancement and thickening. C, MRA shows stenosis of the lumen and
narrowing of M1 and the terminal supraclinoid ICA. Follow-up at 12 months. D and E, Pre- and
post-gadolinium T1WI with near resolution of enhancement on coronal view. F, MRA with interval
resolution of luminal narrowing and stenosis.
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We observed, in our larger study population, that HRMRI

findings were remarkably different for CNS vasculitis and RCVS

at initial imaging and at follow-up. In the earlier disease course of

RCVS, the pattern of diffuse uniformity with or without mild

enhancement was continuous throughout the entire wall of the

diseased vessel. This finding was clearly distinct in the short seg-

ments of wall thickening with concentric or eccentric enhance-

ment in a unilateral distribution or bilateral artery distribution

localized to 1 or multivessel segments seen in CNS vasculitis. The

postgadolinium pattern of smooth, concentric wall enhancement

and thickening was seen in 70% of patients, and eccentric wall

enhancement and thickening was seen in 30% of patients.

In addition, CNS vasculitis had greater enhancement com-

pared with mild enhancement if present in RCVS. On follow-up

HRMRI for RCVS, there was early resolution of initial findings

within a median of 3 months for all patients compared with CNS

vasculitis, with a longer median of 7 months for resolution and

13.5 months for stable persistence of enhancement. These fol-

low-up vessel wall and lumen findings on HRMRI appear com-

patible with the respective cerebrovascular disease course of

RCVS and CNS vasculitis. The vessel wall findings of diffuse lu-

minal narrowing and wall thickening with a short reversal time to

normal vessel morphology appear consistent with the disease

course of RCVS.1 The HRMRI findings of short, scattered seg-

ments of vessel wall enhancement and thickening in a multivessel

distribution appear compatible with the pathologic course of CNS

vasculitis.2

To our knowledge, on review of the literature, there are no

studies that describe follow-up vessel wall imaging characteristics

for RCVS, while 2 studies attempt to de-

scribe follow-up for CNS vasculitis.21,22

Pfefferkorn et al,22 in their HRMRI

study, described moderate-to-strong

enhancement in 4 patients with diagno-
ses of large-artery primary angiitis of the
CNS. After immunosuppressive ther-
apy, follow-up HRMRI showed that 2
patients had stable enhancement for 2
months and 2 patients had resolution of
enhancement by 6 months. The second
study, a case report by Saam et al,22 re-
ported strong vessel wall enhancement
in multiple arteries of a patient with in-
tracranial arteritis. Follow-up imaging
at 3 months showed a slight decrease in
enhancement, and at 6 months, there
was further substantial decrease with
some persistent enhancement. In our
study, the wall characteristics of smooth,
concentric enhancement and thickening
were stable for a follow-up median of
13.5 months in 4 patients. In contrast, in
2 patients, there was complete resolu-
tion of the smooth, concentric wall en-
hancement and thickening after a mean
of 7 months. The findings in our study
compared with the other authors21,22

demonstrate a greater period of wall

thickening and enhancement for CNS vasculitis.

There were several limitations to our study. This retrospective

study was conducted by using a small number of patients. How-

ever, it may represent the largest follow-up HRMRI comparison

series of RCVS and CNS vasculitis to date. We are uncertain

whether the mild wall enhancement seen in the 4 patients with

RCVS is indeed inflammation because this has been refuted.7

However, inflammation has been reported in persistent vasocon-

striction from vasospasm in subarachnoid hemorrhage.23 Larger

prospective studies are need to further investigate and clarify these

wall findings of enhancement in RCVS. We are also uncertain as

to why there were variations in the length of time of enhancement,

hence inflammation, in the CNS vasculitis group. These varia-

tions during follow-up may be the result of remission or flare-up

of disease in response to therapy. We were unable to clearly de-

termine the cause due to the retrospective nature of our study.

However, in studies of extracranial vasculitis, wall enhancement

has been shown to be strongest in the clinically acute symptomatic

stage of the disease and with time with minimal or no enhance-

ment with steroids.24,25 We postulated that similar to extracranial

vasculitis, postgadolinium wall enhancement as a marker for in-

flammation in vasculitis would not be indefinite; rather, there

would be a gradual loss of enhancement as the inflammation sub-

sides. However, we found there was stable enhancement for many

months in some patients in the CNS vasculitis patient group while

on chronic immunosuppressive therapy. We are uncertain

whether this stable enhancement with treatment is indicative of

continuous active inflammatory activity, poor response to treat-

ment, inadequate immunosuppressive therapy, or persistent con-

FIG 2. A 61-year-old woman with RCVS. 3T-HRMRI postgadolinium T1-weighted arterial wall with
fat suppression and saturation band. A and B, Axial images in the same planes show bilateral A1, M1,
and P2 with diffuse uniform wall thickening and wall narrowing with mild enhancement. C, MRA
shows corresponding bilateral A1, M1, posterior communicating artery, and P2 narrowing. Fol-
low-up vessel wall imaging at 3 months. D and E, Postgadolinium axial imaging with interval near
resolution of uniform wall thickening and wall narrowing in the A1 and M1 segments and resolution
of uniform wall thickening and wall narrowing in the P2 segment. F, Follow-up MRA with resolu-
tion of luminal narrowing with patent bilateral A1, M1, posterior communicating artery, and P2.
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trast leakage into the vessel wall after initial inflammatory damage
of the endothelial lining. We also cannot ascertain whether re-
sponse to treatment was a confounder that accounts for differ-
ences in enhancement in the CNS vasculitis group. This study also
warrants a larger prospective study to answer questions as to the
relationship of HRMRI findings and corresponding flare imaging
or remission of disease activity with treatment.

CONCLUSIONS
Our study shows distinguishing HRMRI wall patterns for RCVS

and CNS vasculitis at initial diagnostic imaging and at follow-up.

It may also show that the ability of HRMRI to visualize the wall

and lumen of large intracranial vessels can potentially increase the

specificity of imaging to diagnose disparate vascular diseases with

similar angiographic findings.
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