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Abstract

Purpose Vascular complications can be seen in various viral CNS infections. Variable neuro-imaging findings have been
described in the literature elucidating the parenchymal changes with vascular involvement. Vessel wall imaging (VWI) can
help to detect these vascular involvements. We aimed to describe the role and usefulness of VWI in the evaluation of vari-
ous viral CNS infections.

Methods In this prospective study, we included 15 cases of various diagnosed viral CNS infections (varicella, HIV encepha-
lopathy, HSV encephalitis, Japanese encephalitis, dengue, COVID-19). VWI and time-of-flight MR angiography (TOF MRA)
were included in imaging protocol. All cases were evaluated for the presence of cerebral parenchymal changes, vascular
enhancement, and vascular stenosis.

Results We found infarctions in all 5 cases of varicella, 1 case of HIV encephalopathy, and 1 case of COVID-19 encepha-
lopathy. All these cases also showed vascular enhancement and stenosis on VWI. The rest of the cases, including 1 case of
HIV encephalopathy, 3 cases of herpes encephalitis, 2 cases of dengue, and 2 cases of Japanese encephalitis did not have
any vascular complication, and also did not show vascular enhancement or stenosis.

Conclusion VWI can be useful in the detection of vascular involvement in various viral infections of CNS which show a
relatively higher cerebrovascular complication rate like varicella, HIV encephalopathy, and COVID-19. However, VWI may
not be useful in the routine evaluation of other viral infections like herpes, dengue, and Japanese encephalitis, which have a
very low rate of cerebrovascular complication rate.
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Introduction

Secondary infectious vasculitis is a morbid complication of
viral infections and is known to occur in HIV, HSV, CMYV,
varicella, HCV, HBV, dengue, enterovirus, coxsackievirus,
and COVID-19 infections. [1-5]. It leads to complications
like ischemic stroke or intracranial hemorrhages which
worsens the prognosis. Therefore, early detection of vascu-
lar involvement is of utmost importance as it can guide to
initiate early treatment in the form of anti-inflammatory and
anti-platelets to prevent the occurrence of complications.
The clinical manifestations of these vascular complications
overlap symptomatology of viral encephalitis, and can be
missed. Therefore, imaging plays a vital role to detect vas-
cular involvement. However, routine imaging modalities like
MR angiography, CT angiography, and digital subtraction
angiography give information about luminal involvement
only, in the form of stenosis, beading, or irregularity. High-
resolution vessel wall imaging is a very promising tool to
directly assess the pathology of vascular walls by suppress-
ing CSF and luminal blood, which makes vessel wall con-
spicuous and thus can be of great help to diagnose secondary
viral vasculitis [6]. The wall thickness of intracranial vessels
is in the range of 0.2—0.3 mm. However, this thickness is still
smaller than the voxel size of currently available scanning
softwares; but vessel wall can be visualized by adequately
suppressing blood and CSF within the voxel by various
methods. Higher magnetic field (3 T over 1.5 T) is preferred
for VWI because of better signal-to-noise ratio. Images can
be acquired in either 2D or 3D mode. Advantages of 3D scan
are high signal-to-noise ratio, isotropic voxels, multiplanar
images, better suppression of arterial signal, and low specific
absorption rate. Isotropic voxels help to better visualize the
pathology in multiple planes. On the other hand, advantages
of 2D imaging are higher in-plane spatial resolution, sharper
images due to reduced signal decay, and less susceptibility
to motion artefacts. Disadvantage of 2D scanning is partial
volume effects due to its anisotropic nature.

The various proposed mechanisms of vasculitis in viral
infections include endothelial dysfunction, through vasa
vasorum, immune-mediated mechanisms, transaxonal
spread, or coagulopathic effects [7-9]. There may be result-
ant thickening of the vessel wall to various degrees causing
vascular stenosis or occlusions leading to infarctions. The
vessels also become friable and prone to hemorrhages and
aneurysm formation.

Various studies have shown detection of vasculitic
changes by VWI in various infections of CNS, including
viral [10-12]. Cheng-Ching et al. have shown that VWI
not only helps in diagnosis of varicella vasculopathy, but
also has an immense role in guiding treatment duration and
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assessing treatment response [11]. Role of VWI in diagnos-
ing vasculopathy in COVID-19, herpes encephalitis, HIV
encephalopathy, and HCV encephalopathy have also been
described in literature [5, 13—15]. In this study, we aim to
assess vascular complications of various viral CNS infec-
tions using high-resolution VWI, which may help to better
understand the pathophysiology of secondary viral vasculitis
and can have impact on management protocol.

Materials and methods

All consecutive cases of suspected viral encephalitis (n =26)
over a period of 1 year, referred for routine MRI evalua-
tion underwent VWI. The cases were followed up for final
serological/CSF diagnosis. Only those cases, in which final
diagnosis could be made were included in the study (n=16).
One case was excluded due to poor quality images due to
severe motion artefacts. Finally, 15 cases were included in
the study. These were 5 cases of varicella, 2 cases of HIV
encephalopathy, 3 cases of HSV encephalitis, 2 cases of
Japanese encephalitis, 2 cases of dengue encephalitis, and
1 case of COVID-19 encephalopathy. VWI and TOF MRA
were incorporated in the routine imaging protocol. All cases
of varicella vasculopathy had a prior history of varicella
infection with CSF pleocytosis and positive anti-VZV anti-
bodies in CSF. Two cases of HIV encephalopathy had CD4
count of 255 and 115 respectively. All three cases of HSV
encephalitis had positive CSF PCR for HSV. Cases of Japa-
nese encephalitis and dengue had positive CSF antibodies.
The case of COVID-19 encephalopathy had positive nasal
swab RT-PCR, but negative CSF RT-PCR.

Vessel wall imaging MRI acquisition

All cases underwent MR scanning in either 3 T Philips
Ingenia Koninklijke MRI System, Best, Netherlands or 1.5 T
Siemens Magnetom Aera System, Erlangen, Germany. For
vessel wall imaging, high-resolution pre- and post-contrast
3D T1 FS sequences (VISTA and SPACE in Philips and
Siemens respectively) were acquired. MRI protocol on
3 T Philips scanner were TR =400 ms, TE=19 ms, flip
angle=90, FOV =202, slice thickness = 1, matrix =240, and
number of slices =200. Protocol on 1.5 Siemens scanner
were TR =600 ms, TE=7.2 ms, flip angle=90, FOV =250,
slice thickness =1, matrix =256, and number of slices=192.
Other routine sequences, i.e., TIWI, T2WI, FLAIR, SWI,
DWI, and post-contrast TI MPRAGE and additional 3D
TOF MRA were also acquired.
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Image analysis

Evaluations of supraclinoid ICA, ACA, MCA, PCA, and
basilar artery were done up to second-order branches for the
presence of enhancement and pattern of enhancement (either
smooth or nodular). Stenosis of the arteries was measured
on VWI and TOF MRA and were classified into grade I
(<50% stenosis), grade II (50-70% stenosis), and grade 111
(>70% stenosis). Analysis VWI and TOF MRA was done
by two experienced radiologists (SV and NC) independently
who were blinded from clinical details and other imaging
findings.

Statistical analysis

Interobserver agreement for findings of VWI and TOF MRA
were assessed using Cohen’s kappa statistics. Those results
which were not in agreement were re-evaluated and result
with consensus opinion was reached. Chi-square test/Fisher
exact test were used to assess association of infarct with ves-
sel wall enhancement. All statistical analysis was made using
Statistical Package for Social Sciences (SSPS) software.

Results

The age, sex, diagnosis, and vascular imaging details of all
cases are shown in Table 1. Age range was 1-53 years. Mean
age was 15.9 (+15.4) years. Sixty percentage of patients
were male and 40% were female. There was substantial to
perfect interobserver agreement for vessel wall enhance-
ment on VWI and degree of stenosis on VWI and TOF
MRA. Cohen’s kappa value ranged from 0.73 to 1 for dif-
ferent arteries. Infarcts were seen in 7 cases (46.7%) which
included all 5 cases of varicella, 1 case of HIV encepha-
lopathy, and 1 case of COVID-19 encephalopathy (Table 1).
Acute infarcts were seen in 5 cases (3 cases of varicella,
1 case of HIV encephalopathy, and a case of COVID-19
encephalopathy). Chronic infarcts were seen in 2 cases
of varicella vasculopathy. All these cases with infarcts
also showed vessel wall enhancement. None of the cases
without infarct showed enhancement on VWI. Eight cases
without infarct did not show any vessel wall enhancement.
There was significant association of infarction and vessel
wall enhancement (p=0.0002). Single territory infarcts
were seen in two cases of varicella and case of COVID-19
encephalopathy, while multi-territory infarcts were seen in 3
cases of varicella and a case of HI'V encephalopathy. Infarcts
of varicella vasculopathy were localized to anterior circula-
tion (MCA territory) in 2 cases, posterior circulation in 2
cases, and mixed anterior as well as posterior circulation in
1 case (Figs. 1 and 2). MCA and basilar artery were common
sites of enhancement in varicella vasculopathy. Multiple

sites of arterial enhancement were seen in HI'V encephalopa-
thy and COVID-19 encephalopathy (Fig. 3). The enhance-
ment pattern was smooth in all cases. The infarcts were seen
in the territory of involved vessels in all cases. All cases
showing vessel wall enhancement also showed moderate to
severe stenosis. Similar findings were appreciated on TOF
MRA. Out of all 7 cases showing infarction, 5 cases showed
moderate to severe stenosis of the responsible artery and 2
cases showed arterial occlusion on TOF MRA.

The rest of the cases, including one case of HIV enceph-
alopathy, 3 cases of herpes encephalitis, 2 cases of den-
gue, and 2 cases of Japanese encephalitis did not have any
infarcts, and also did not show enhancement of arterial
walls or any stenosis. SWI showed petechial hemorrhages
in infarcts of two cases of varicella vasculopathy. Microhe-
morrhages were also seen in one case of dengue encephalitis
and two cases of herpes encephalitis.

Discussion
Varicella

Varicella zoster virus (human herpesvirus 3) is a DNA
virus. It spreads through aerosols and contact with secre-
tions from the vesicular rashes. The virus remains dormant
in the ganglion of the nerves. Immunocompromised status
causes reactivation of the virus and also increases the risk
of vasculopathy. The reactivated viruses which were dor-
mant in the trigeminal nerve spread transaxonally and can
involve the branches of major blood vessels nearby. Other
manifestations of reactivation are post-herpetic neuralgia,
herpes zoster, and retinal necrosis, etc. Varicella vasculitis is
the most common viral vasculitis. Post varicella vasculopa-
thy is defined as stroke occurring within 1 year of varicella
infection. It constitutes 7-31% of cases of acute ischemic
stroke of childhood [16]. Varicella is responsible for tran-
sient cerebral arteriopathy in 40% of cases [17]. Infarcts can
affect the cortex, superficial or deep white matter, but pre-
dominantly, it causes lesions at gray-white junction [1]. The
angiographic imaging features are the same as other forms of
vasculitis, i.e., segmental narrowing, thrombosis, and bead-
ing. [18]. In a series of 30 patients of VZV vasculopathy,
70% of cases had shown presence of vascular abnormality
on imaging [19]. All five cases of varicella vasculopathy in
our study sample had territorial infarction. We found ves-
sel wall enhancement and narrowing of MCA in 3 cases,
near-total occlusion and enhancement of basilar artery in
the two cases, and near-total occlusion and enhancement
of ICA in one case (Fig. 1, 2). Chen Ching et al. studied 6
patients of varicella vasculopathy with vessel wall imaging
and reported enhancement of proximal large intracranial ves-
sels, i.e., ICA, proximal M1 MCA, proximal A1 ACA, and
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proximal P1 PCA in 5 patients [11]. Tsivgoulis et al. had
reported a case of varicella vasculitis in a 21-year-old female
with hemiparesis, showing strong enhancement and severe
stenosis of left terminal ICA on VWI [20].

Large vessels are commonly involved in immunocompe-
tent patients, while small vessels are involved in immuno-
compromised patients. Nagel et al. had reported involvement
of large arteries in 13% of patients, small arteries in 37%,
and both small and large arteries in 50% of cases [19]. Imag-
ing studies may be normal when only distal small arteries
are involved. All our cases had shown the involvement of
medium and larger arteries only, and enhancement was well
appreciated on VWL

Involvement of terminal ICA and proximal MCA is com-
mon and appearance can mimic Moya-Moya disease [21].
Multifocal areas may be involved. Arterial dissections,
fusiform aneurysms, and dolichoectasia may also be seen.
Superficial temporal arteries (STA) are also a common site
of involvement, mimicking giant cell arteritis [22]. The dif-
ferentiation is important as the treatment of both conditions
are different. Steroids are used in giant cell arteritis while it
is contraindicated in VZV vasculitis. The presence of other
findings like fusiform aneurysms etc. in VZV vasculitis may
help in differentiation. None of our cases had Moya-Moya
pattern or STA involvement.

VWI can be used to determine the duration of treatment
and to evaluate the effectiveness of treatment administered
which is reflected by reduction in the extent of enhancement
on VWI. This is especially important in varicella vascu-
lopathy, where enhancement may continue up to 21 months
and thus guides treatment duration [11]. VWI also helps in
localizing the segment of the vessel which shows the most
prominent disease process, which helps in taking a biopsy
from the involved vessel for confirmatory diagnosis.

The sensitivity of TOF MRA in the detection of varicella
vasculopathy is less than 70% and specificity is even lower.
VWI, on the other hand, can accurately depict the mural
pathology comparable with histological examinations [19].
However, in our study, all cases with vascular enhancement
on VWI also showed stenosis on TOF MRA.

enhancement on

Pattern of

VWI
Smooth

Grade of stenosis

on VWI

left V4 VA and

and M3 MCA,
BA

VWI- Sites of
enhancement
Left ICA, left M2

Hemorrhages

No

TOF MRA
stenosis in left
M2 MCA

Acute infarct in left Focal moderate
MCA territory

Infarcts

Duration between
onset of symptoms
and MRI scanning

7 days

HIV

(Fig. 3d-f)

HIV is a common cause of viral vasculopathy and is more
commonly seen in children. However, ischemic events per
se in HIV are not common and range from 9 to 12% [23].
Severe immune suppression; neonatal infection; and pres-
ence of other conditions, like lymphoma, other opportunistic
infections, and hypercoagulability predispose to the devel-
opment of infarction. Direct viral infiltration and immune-
mediated mechanisms have been proposed to explain the
etiopathogenesis of HIV vasculopathy. Small, medium, or
large, any vessel may be involved. Histopathological studies

M COVID-19

11

Table 1 (continued)
Sr.no Age (in years) Sex Diagnosis

15
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Fig.1 a, b, ¢ A case of focal cerebral arteriopathy in a 1-year-old
female presenting with right hemiparesis with a history of vari-
cella infection 15 days back. a DWI shows patchy restricted diffu-
sion in left MCA territory suggestive of subacute infarction. b MIP
axial TOF MRA image shows severe focal stenosis of left M1 MCA
(arrow). ¢ Post-contrast coronal VWI shows focal smooth circumfer-
ential enhancement in left M1 MCA with severe stenosis (arrow). d,
e, f Another case of varicella vasculitis in a 7-year-old female with a

have demonstrated hyaline thickening of small vessels, per-
iarteritis, and dilated VR spaces. Vascular complications
may be seen with CD4 count below 400 24. Monoclonal
anti-gp41 antibody against the arterial wall also leads to
the development of fusiform aneurysms. Atherosclerotic
disease can develop prematurely as an adverse effect of pro-
tease inhibitors. With antiretroviral treatment (HAART),
the morbidity and mortality of HIV is reducing; however,
with increased longevity of patients, the incidence of vas-
cular complications is increasing. Cape town registry has
reported clinical evidence of HIV vasculopathy in 20% of
HIV-positive individuals [25].

We had three HIV-positive cases, among which one case
was a 53-year-old female, with CD4 count of 255, who had
acute infarcts in bilateral basal ganglia and thalami. Mul-
tiple vessels showed stenosis and enhancement on VWI
(Fig. 3a—c). Similar to our case, Arktout et al. reported a case
of HIV vasculopathy with bilateral basal ganglia infarcts
and vessel wall imaging revealed multifocal thickening and
circumferential enhancement of bilateral M1 MCA [26].

@ Springer

history of varicella infection 10 days prior presented with altered sen-
sorium and left hemiparesis. d DWI shows acute infarcts in bilateral
cerebellum and pons. e Maximum intensity projection coronal TOF
MRA shows near-total occlusion of the proximal half of basilar artery
(arrow) with attenuation of the distal basilar artery and bilateral distal
V4 vertebral arteries. f Axial post-contrast VWI shows circumferen-
tial enhancement of proximal basilar artery with moderate to severe
stenosis (arrow)

Cheron et al. reported a case of HIV vasculopathy with CD4
count of 313 and right lower limb recurrent weakness, which
showed circumferential thickening and enhancement of left
ACA and distal branches of right MCA [14]. On administra-
tion of antiretroviral therapy, the vasculitic features resolved,
which suggested direct involvement of the arterial wall by
the virus.

HSV

HSYV is also known to be associated with ischemic infarcts.
Hauer et al. studied 38 patients of herpes simplex encepha-
litis and found ischemic stroke in 10 patients, ICH in 27
patients, and cerebral sinovenous thrombosis in 1 patient.
Vasculitis was seen in 63% of cases, predominantly in large
vessels [8]. Fan et al. reported cerebrovascular complica-
tions in 17% of HSV encephalitis cases and enhancement
on VWI was seen in 8.3% of cases [15]. We had three cases
of herpes encephalitis, none of which showed any infarction
or vasculitic features.
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Fig.2 a, b, ¢ A 2-year-old male with history of left hemiparesis
since 1 month and prior varicella infection. a T2 axial image shows
subacute to chronic infarction involving right cerebral hemisphere.
b MIP coronal TOF MRA image shows severe attenuation of right
ICA from origin till supraclinoid segment (arrow). Right M1 and
M2 MCA also show moderate stenosis (arrowhead). ¢ Post-contrast
axial VWI shows focal smooth circumferential enhancement of right
cavernous ICA with severe stenosis (arrow). d, e, f Another case of
varicella vasculitis in a 7-year-old male with a history of posterior

JE

Japanese encephalitis is the most common cause of endemic
encephalitis, spread by Culex mosquitoes. Pigs and heron-
like birds act as intermediate hosts. Japanese encephalitis
may present with hemiplegia mimicking stroke; however,
vasculopathy secondary to JE has not been reported in the
literature in our knowledge. We had two patients of JE, none
of them showed any infarction or vasculitic features.

Dengue

Ischemic stroke in dengue is rare and has been reported
in 0.26% of cases [27]. Dengue is also reported to cause
immune-mediated vasculitis. One such case has been
reported in literature where vasculitic features in multiple
intracranial arteries were seen with multiple infarcts in ante-
rior and posterior circulation [28]. None of our two cases of

circulation stroke 1.5 months back with preceding history of varicella
infection. d T2 axial image shows chronic infarct in pons (arrow).
Another chronic infarct was seen in left PCA territory (not shown).
e Maximum intensity projection coronal TOF MRA shows near-total
occlusion of the distal half of basilar artery (arrow) and attenuation of
bilateral distal V4 vertebral arteries. f Axial post-contrast VWI shows
circumferential enhancement of basilar artery with moderate to severe
stenosis (arrow)

dengue encephalopathy showed any features of vasculitis
or infarcts.

SARS- CoV-2

In this pandemic era of COVID-19, ischemic stroke in
COVID-positive patients is not uncommon. It causes vascu-
lar occlusion and strokes via cumulative effects of endothe-
lial dysfunction, cytokine storm, increased procoagulant,
and pro-inflammatory factors [2]. We also had one case of
stroke in COVID-19 infection in an 11-year-old boy, who
presented with fever, rashes, right hemiparesis, and apha-
sia. Acute infarct in left MCA territory was seen and TOF
MRA showed focal moderate stenosis in left M2 MCA. VWI
showed segments of circumferential enhancement and grade
2 stenosis in left M2 and M3 MCA (Fig. 3d-f). Enhance-
ments were also seen in left communicating ICA, proximal
basilar artery, and left distal V4 VA, suggesting a multifocal
or diffuse pattern of vasculopathy. VWI has been reported

@ Springer
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Fig.3 a, b, ¢ A 53-year-old HIV seropositive patient presented with
headache and right hemiparesis. a DWI shows acute infarcts in bilat-
eral basal ganglia, left posterior limb of the internal capsule, and
bilateral thalami. b Axial MIP TOF MRA image shows severe ste-
nosis of bilateral M1 MCA (arrows) and left P1 PCA (arrowhead). ¢
Axial post-contrast VWI shows smooth enhancement at right MCA
bifurcation (arrow). Mild enhancement can also be appreciated in
bilateral P1 PCA (arrowheads). Enhancement of bilateral A1 ACA
and left MCA was also present (not shown). d, e, f An 11-year-old

to detect vascular involvement in around 85% of cases of
COVID-19 encephalopathy [13]. However, no significant
correlation between infarction or hemorrhage with vessel
wall enhancement was found.

Other viral infections which also have been reported to
cause secondary vasculitis, include hepatitis C, hepatitis B,
enterovirus, coxsackievirus, hantavirus, nipah virus, influ-
enza A, and ebolavirus [9]. Caldas et al. had reported a case
of HCV mediated vasculitis who presented with acute infarct
in ACA territory and MRI revealed the involvement of mul-
tiple vessels with stenosis and enhancement [5]. Hepatitis
B is known to be associated with polyarteritis nodosa [29].
It affects medium to large vessels and can cause vascular
occlusion, thrombosis, and aneurysms.

The enhancement pattern in all our positive cases was
smooth and circumferential. Smooth enhancement implies
diffuse involvement of the vessel wall secondary to leuko-
cytic infiltration and contiguous extension from inflamed
meninges [30]. On the other hand, nodular enhancement
implies that there is focal pathology in the arterial wall, like
development of granuloma or chronic proliferative angiitis
[10, 31]. Previous studies have shown nodular or eccentric
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COVID-19 positive boy presented with acute onset right hemiparesis
and aphasia. d DWI showed acute infarct in the left MCA territory. e
Axial MIP TOF MRA image showed focal stenosis in left M2 MCA
(arrow). f Oblique sagittal reconstruction of post-contrast VWI shows
circumferential enhancement in left M2 MCA with mild to moder-
ate stenosis (arrow). Circumferential enhancement was also seen in
left communicating ICA, proximal basilar artery and left V4 VA (not
shown)

enhancement predominates in tubercular infections, which
incites chronic granulomatous inflammation [10]. However,
further studies with histopathological correlation are needed
in this regard.

For, vessel wall imaging, both pre and post-contrast
studies are needed for better assessment of enhancement.
Vessel wall imaging performed without contrast can show
wall thickening and degree of stenosis can also be assessed,
which may be helpful in patients with deranged renal func-
tion. However, for definite detection of vascular involve-
ment, both pre and post-contrast vessel wall imaging is rec-
ommended. No additional contrast is needed for the study.
Scanning can be done in same sitting as for routine contrast-
enhanced MRI of brain. In all our cases, both non-contrast
and contrast-enhanced VWI was performed.

Imaging was done in acute as well as chronic phase of
disease for different patients. In 12 cases, imaging was done
in acute phase, i.e., within 10 days of symptom onset, 5
of whom showed acute infarction and vessel wall enhance-
ment. In 3 cases, imaging was done in chronic phase, i.e.,
1-1.5 months later, out of which, 2 showed chronic infarc-
tions with vessel wall enhancement. Chronic persistence of
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vessel wall enhancement is known in varicella vasculopathy
and primary CNS angiitis [11, 32].

Early detection of vessel wall involvement may have
impact on treatment protocols. Anti-platelets and anti-
inflammatory drugs can be started if vascular involvement
is suspected, in order to prevent catastrophic vascular com-
plications, like infarction and hemorrhage. Misra et al. had
previously described role of aspirin in prevention of stroke
in tubercular meningitis [3]. Moreover, VWI can guide treat-
ment duration, as persistent vascular enhancement indicates
active disease especially in cases of varicella vasculopathy.
Also, VWI should be included in follow-up imaging in order
to assess treatment response in terms of resolution or persis-
tence of vascular enhancement.

Our study suffers from the limitation of a small study
sample. Large-scale studies are warranted to prove the role
of vessel wall imaging in these viral infections. Although
all our cases were confirmed viral infections, we did not
have any histopathological correlation of the vasculopathy.
We did not include distal vessel assessment in our study as
it is difficult to evaluate distal small branches on VWI. So,
there is a possibility that distal vascular involvement might
be present but were not evaluated. Imaging was done on 3 T
as well as 1.5 T MRI scanner. We found better subjective
resolution of images on 3 T and there is a possibility that
imaging findings could have been underassessed on 1.5 T
scanner. However, we did not perform any statistical analysis
for differences in the quality and imaging findings on 3 T
versus 1.5 T.

Conclusion

Cerebrovascular complications are seen in various viral CNS
infections. VWI plays a very important role to detect vascu-
lar involvement in these infections and helps to understand
the underlying pathophysiological mechanisms. Early treat-
ment can be started on detection of vascular involvement to
prevent complications and can have impact on management
protocol for better prognostication of the disease. Moreo-
ver, VWI findings can guide antiviral treatment duration and
helps to assess treatment response.
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