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Acute CNS Vasculopathy

* Encountered frequently in Acute Neurology
referrals

* Acute Medical Unit / Medical Ward/ Stroke
Unit/ ICU

* Rare subgroups are common on differential
diagnosis lists

* Myriad Clinical features
* Radiology Crucial, features overlap

* Benign to fatal outcomes




Acute Neurological Admissions

Individuals treated in N1-NS sites.

3 or fewer admissions
4-8 admissions

5-13 admissions

more than 14 admissions

N1 Neuro, 202, 5%

N5 Non Neuro,
917, 24%

N3 Non Neuro,
2,149, 55%

674 ,17%

959, 25%

m Headaches and migraine
= Epilepsy

= Undiagnosed neurological symptoms
233, 6%
( = Tumours of the nervous system

195, 5%

= Rare and other neurological disorders
= Cranial nerve disorder

930, 24% m Central nervous system infections

m Other (each contributed <5%)

263,7%

286,7%

345, 9%

Department of Health Regional Neurology Review 2024



Recent Referrals- CNS Vasculitis?

Post-Covid Syndrome Pigment Epithelopathy




Primary CNS Vasculitis

Health and Social
¥/J Care Board

Cyclophosphamide

[ I Neurology /
care guideline.

Uncommon

Frequently considered- Imaging/ clinically

Previously considered uniformly fatal

No RCTs.

Treatment well known




Review > Medicine (Baltimore). 1988 Jan;67(1):20-39. doi: 10.1097/00005792-198801000-00002.

Primary angiitis of the central nervous system.

Report of 8 new cases, review of the literature, and
proposal for diagnostic criteria

L H Calabrese 1, J A Mallek

* Unexplained neurological deficit

Either :

 Classic angiographic evidence of vasculitis
Or

histopathologic evidence of vasculitis

* No evidence of systemic vasculitis or any
other condition to which the angiographic or
pathologic evidence can be attributed



CNS Vasculitis Case Series

Table 2. Clinical Manifestations at Presentation

Characteristics

Headache

Altered cognition

Hemiparesis

Persistent neurological deficit or stroke
Aphasia

Transient ischemic artack

Ataxia

Seizure

Visual symptom (any kind)

Visual field defect

Diplopia (persistent or transient)
Blurred vision or decreased visual acuity
Monocular visual symptoms or amaurosis fugax

Papilledema

Intracranial hemorrhage

Amnestic syndrome

Paraparesis or quadriparesis
Parkinsonism or extrapyramidal sign
Prominent constitutional symptom
Fever

Nausea or vomiting

Vertigo or dizziness

Dysarthria

Unilateral numbness

All Patients
(N = 101),

Patients
Diagnosed by
Biopsy (n = 31),
n (%)
16 (52)
22 (71)
6 (19)
8 (26)
11 (36)
5 (16)
5 (16)
2(7)
9 (29)
5 (16)
5 (16)
0(0)
0(0)
2(7)
2(7)
4(13)
4 (13)
0(0)
4 (13)
4(13)
6 (19)
3 (10)
2(7)
0(0)

Patients
Diagnosed by
Angiography
(n = 70), n (%)
48 (69)

28 (40)

38 (54)

32 (46)

17 (24)

23 (33)

14 (20)

14 (20)

33 (47)

16 (23)

11 (16)
11(16)

19 (27)
6(9)
13 (19)
13 (19)

Table 1. Diagnostic Test Findings (N =

Finding

Angioeram, positive; CNS biopsy,
glog P psy
positive

Angiogram, positive; CNS biopsy,
oo
negative

Angiogram, positive; CNS biopsy,
(o te)
not performed

Angiogram, negative; CNS biopsy,
o O o I’ y
positive

Angiogram, not performed"; CNS
biopsy, positive”

Salvarani et al Ann Neurol 2007 Nov;62(5):442-51

101)

Patients, n

6




Diagnostic test results in primary
CNS vasculitis

A systematic review of published cases

Ferghal McVerry, MD; Gavin McCluskey, MRCP; Peter McCarron, PhD; Keith W. Muir, MD; Mark O. McCarron, MD

Table 1 Freguency of angiography, biopsy, and postmortem in published cases of primar
CM vascTJIitI!'. ﬂﬂ:h?s\ﬂ Y PEY P P P Y ]

24 of all o of total I Figure2 Frequency of use of angiographic and tissue pathology testing in published cases
f primary CNS vasculitis (PCNSV) per decade
Test No. PCNSV tested °
No. of original PCNSV 701 100 07 = Published cases of PCNSV
== Any cerebral angiograph
Any pathologic diagnosis made 301 429 741° - G PRRSE
e e 54 77 == Any cerebral angiography plus biopsy
g - : w—— Autopsy

Biopsy performed 352 50.2 250
Biopsy positive 248 354 705 §

§ 200
Biopsy negative 104 148 295 s
Postmortam PCNSV with previous normal biopsy B 11 é 150 A
Postmortam PCNSV with previous biopsy 1 0.2 B3 z 100 -
also showing PCHNSV
Any angiogram performed 581 829 50 -
Biopsy and any angiogram performed 248 354
Biopsy and any angiogram both abnormal Fil 101 286 0 .

Before 1960s 1970s 1980s 1990s 2000s 2010s
Biopsy abnormal, angiogram normal 91 130 337 1960
Biopsy normal, angiogram abnormal 74 106 298
Blopey normal, anglogram normal 12 17 48 Table 3 gl;rom:g gua mﬁ?&gﬁ&nrna for primary CNS vasculitis (PCNSV) adapted from
Sli}u;vr:;n::mal with classic angiographic 26 3.7 112 Classification of PCNSV Description
e e 3 A6 119 Definite Confirmation of vasculitis on analysis of a tissue biopsy specimen
appearances ' - Probable In the absence of tissue confirmation, if there are high probability
findings on an angiogram with abnormal findings on MRI and a CSF

*Parcant of patients with any CNS pathological testing. profile consistent with PCNSV

b Showing alternating areas of ectasia or stenosis in multiple areas within multiple cerebral vessels. McVerry et al Neurology clinical practice 2017



Case

* 34. Headache. Hemiparesis

* Old & new ischemic lesions on imaging
* Narrowing on MRA/ DSA

* Brain biopsy - normal

* Rx: Steroid, cyclophosphamide

* Questions:

* Date of next Cyclophosphamide ?
* Duration of Steroid?

* Question:

* Diagnosis ?




History still matters

e Ex-Smoker

* Asian ethnicity

* Hyperlipidaemia

* Hypertension>200mmHg

Cerebrovascular disease

©

Original research

Intracranial arterial stenosis in Caucasian versus

OPEN ACCESS . . . .
Chinese patients with TIA and minor stroke: two
contemporaneous cohorts and a systematic review
- s
9 e
s (40-55)
£ s 476
> (29-42) (3::25’ (30-41)
g 40 35.1 . 355
E 30 (18-27)
S 224
% 2 (6-13) (7-15) I
E 10 9.0 10.7
E ]
Age<60 60-69 70-79 280
THE LANCET
Neurology

* Low pre-test probability for vasculitis

* No further immunosuppression
e Secondary prevention

e Remains well

Leng J Neurol Neurosurg Psychiatry2021 Mar
30;92(6):590-597
Huford Lancet Neurolgy 202019(5)413-421

Prevalence, predictors, and prognosis of symptomatic
intracranial stenosis in patients with transient ischaemic attack
or minor stroke: a population-based cohort study

[ Nointracranial stenosis [ Asymptomatic intracranial stenosis
A mB Symptomatic intracranial stenosis
Yy

100q — — R—
904
804
704
604
404
204 :
o e S : .

<50 50-59 60-69 70-79 80-89 =90

Age (years)

Proportion of patients (%)




Can Vessel Wall Imaging Help ?

Cerebrovascular disease

REVIEW

High-resolution intracranial vessel wall imaging:
imaging beyond the lumen

Vessel Wall Contrast Enhancement:
A Diagnostic Sign of Cerebral Vasculitis

Wilhelm Kiilker®® Susanne Gaertner® Thomas Nigele? Christian Dopfer®
Martin Schéning® Jens Fiehler® Peter M. Rothwell® Ulrich Herrlingerf

Review

Black blood imaging of intracranial vessel walls

Intracranial Vessel Wall MRI: Principles and Expert Consensus
Recommendations of the American Society of Neuroradiology

Conditions that may show “ vasculitic” changes on angiography

Intracranial Atherosclerosis Subarachnoid Haemorrhage
CADASIL Intracerebral haematoma
Reversible Cerebral Migraine

Vasoconstriction

Antiphospholipid syndrome Sickle Cell disease
Fibromuscular dysplasia Alzheimer’s disease
Intravascular Lymphoma Multiple Cerebral Emboli ( SBE)
Zoster vasculopathy Marfan/ Ehlers Danlos
Vasospasm ( drug) Severe Hypertension
Moya-Moya Acute Trauma

Radiation Vasculopathy



Vessel Wall MRI + Comparison with Angiogram / Histopathology

_ VWMRI abnormal VWMRI normal

All PCNSV with VWMRI (n=73)* WEFENEEYS) 18/73(25%)

 Abnormal in most angiographic vasculitis
Angiographic PCNSV diagnosis 39/43 (91%) 9/43(9%)
* Normal in most biopsy-proven vasculitis with VWMRI (n=43)
. . - . . Histopathological PCSNV 12/26(46%) 14/26(54%)
e Also abnormal in multiple vasculitis mimics
I = (T
63/65 (97%) 2/65 (3%)
RCVS 3/4 (75%) 1/4(25%)
° Intracranial Atheroma 4/5 (80%) 1/5 (20%)

Validation against biopsy-proven vasculitis
lacking

Systemic / other autoimmune 6/6 (100%)
disorder

Infectious vasculopathy 6/6(100%)
Moya-moya disease 1/1 (100%)
Arterial dissection 1/1 (100%)
Drug induced vasculopathy 1/1(100%)
Cerebral amyloid angiopathy 1/1(100%)
Unclear diagnosis 3/3 (100%)

Hypertension

37/37 (100%)

McVerry, McCarron, prepublication data 2024



Case

* Recurrent left hemisphere infarcts

* Vessel wall MRI= Vasculitis of left Middle cerebral
artery

* Steroid, rituximab, cyclophosphamide

* Progressive infarction




Case

* Recurrent left hemisphere infarcts

* Vessel wall MRI= Vasculitis of left Middle cerebral
artery

 Steroid, rituximab, cyclophosphamide
* Progressive infarction

» Stenting to left middle cerebral artery
* No further events, (yet)

e Vasculitis ? Focal atheroma?




Other Vasculopathies

* 638

* Minor fall

e 3 Weeks later:

* Crashed car

* Shuffling on feet
* Struggling with gear change
* Poor coordination

* Surgical evacuation

* Discharge



Other Vasculopathies

* 638

* Minor fall

e 3 Weeks later:

* Crashed car
* Shuffling on feet
* Struggling with gear change

* Poor coordination

* Surgical evacuation

* Discharge




Surgical washout

Antibiotics

Began having falls

Progressive left weakness
Progressive cognitive impairment
Bed bound



Video
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) Amyloid-beta
el : deposits ( ,\) Present Present Present Absent
- A \ Inflammation Absent Perivasculitis Vasculitis Vasculitis
7 \ ( *) (no vasculitis) (centered on
S?élc'(l))-rﬁlemorrhagcs hembg;ﬁ;l;g; amyloid-beta)
Adventitia
A Amvioip BETA ,
PEPTIDE VESSEL Media June 22, 2020
WALL INVASION Intima ) i i
February 2016 Association Between Immunosuppressive Treatment
Validation of Clinicoradiological Criteria for the and Outcomes of Cerebral Amyloid Angiopathy-Related
Diagnosis of Cerebral Amyloid Angiopathy-Related Inflammation
Inflammation

&

HR, 0.19; 95% CI, 0.07-0.48

|

Any immunosuppressive treatment

Table 1. Criteria for the Diagnosis of CAA-ri

Diagnosis Criteria

Probable CAA-ri 1.Age=z40y
2. Presence of 21 of the following clinical features: headache, decrease in consciousness,
behavioral change, or focal neurological signs and seizures; the presentation is not directly
attributable to an acute ICH
3. MRI shows unifocal or multifocal WMH lesions (corticosubcortical or deep) that are
asymmetric and extend to the immediately subcortical white matter; the asymmetry is not due
to past ICH
4. Presence of 21 of the following corticosubcortical hemorrhagic lesions: cerebral macrobleed,
cerebral microbleed, or cortical superficial siderosis®
5. Absence of neoplastic, infectious, or other cause

Remission, %

No immunosuppressive treatment

Possible CAA-ri 1. Age 240y

2. Presence of 21 of the following clinical features: headache, decrease in consciousness, 0 -

behavioral change, or focal neurological signs and seizures; the presentation is not directly 0 25 50 75

attributable to an acute ICH Months

3. MRI shows WMH lesions that extend to the immediately subcortical white matter .

4. Presence of 21 of the following corticosubcortical hemorrhagic lesions: cerebral macrobleed, No. at risk

cerebral microbleed, or cortical superficial siderosis® Any immunosuppressive

5. Absence of neoplastic, infectious, or other cause treatment 34 27 6 75
No immunosuppressive
treatment 14 4 4 4

Auriel et al Jama Neurol 2016 73(2)197-202 Regenhardt et al Jama Neurol 2020 77(10):1261-1269



Outcome Video



Variation in Inflammatory Cerebral Angiopathy

Headache
Comatose.

Mild encephalopathy. Visual disturbance ) .
Massive Brain oedema

No microhaemorrhage initially

Innumerable microhaemorrhages




Multifocal Arterial Narrowing

e 31

* Thunderclap headache during exercise
* Recurrent exertional headaches x1/52
* MRA: Multifocal beading -vasculitis ?

e CSF Normal




Multifocal Arterial Narrowing

Calcium channel blocker
Headaches resolved
Resolution of changes on MRA
Consistent with RCVS

Unable to distinguish vasculitis & RCVS on initial
angiogram

History suggests RCVS at outset




Reversible Cerebral Vasoconstriction

Clinical Characteristics

Thunderclap headache
Cerebral vasoconstriction at least 2 intracranial arteries

Resolution of vasoconstriction at 3 months
Common Precipitants

Post Partum

SSRI/ Decongestants/ cyclosporine/ triptans, interferon

Complications/ Associated Findings

SAH/ infarction/ seizure/ ICH
PRES



Multifocal Vasculopathy with Haemorrhage

* Headache & Vomiting

* Found GCS 4

* Combative, confused

* ICU

* External Ventricular drain

* No Aneurysm

* Multifocal spasm in anterior & posterior
circulation

e Calcium channel blocker



Multifocal Vasculopathy with Haemorrhage

Multifocal Gliosis MRI

Gait/ Balance/ cognition affected

Vasoconstriction reversed

Disability persists




Acute Encephalopathy

57. Goodpasture syndrome.

Dialysis

Cyclophosphamide + Prednisolone

Sudden headache
Right sided weakness
GCS 9-3




Acute Encephalopathy

e 57. Goodpasture syndrome.
* Dialysis

* Cyclophosphamide + Prednisolone

* Sudden headache
* Right sided weakness
e GCS9-3

* Repeat CT- multifocal brain oedema













Posterior Reversible Encephalopathy

Hyper-perfusion ?-

Elevated BP exceeds limit of cerebral
Autoregulation= Blood Brain Barrier dysfunction,
vascular leakage

Plasma / macromolecule leak through tight
Junctions resulting in vasogenic oedema

Posterior Circulation Vulnerable due to impaired
sympathetic innervation

Neuropeptide/ Cytotoxic ?

Vasoconstrictor, endothelin/ thromboxane A2
release, spasm / ischemia/ oedema

Can occur with Normal BP

Association with organ transplant/ renal disorders/
autoimmunity.

p SO
, - b N

P Y &'\
LT e

Tight junctions between
endothelial cells

Hyperperfusion exceeding Toxin-mediated
autoregulatory limits endothelial injury

Blood-brain barrier
breakdown,
j vasogenic edema




PRES - Clinical

Non-specific clinical presentation
Encephalopathy

Focal deficit/ Stroke-like

Seizures

Visual disturbance / Balint
syndrome

Headache
Hypertension

Triggering medications

Cerebral Blood Flow

Solitary Tract \ ; $
‘ AL
¢ c
‘./“ p1-receptor
\
Thoracic ;
Lumbar
NE 1-receptor
Sacral

Midbrain
Pons

A
Medulla =[O}
S

Spinal Cord:

Cervical

T T T T
60 100 140 180

Mean Arterial Pressure




Reversible Vasoconstriction and PRES : Overlap

* Up to 30 % of PRES have vasoconstriction

(not all have angiogram performed )

* Up to 40% % RCVS have reversible vasogenic
oedema /PRES

W W Posterior reversible encephalopathy syndrome: clinical and
~radiological manifestations, pathophysiology, and

e Debate- independent disorders vs a continuum ) )
outstanding questions

Jennifer E Fugate, Alejandro A Rabinstein

e Pathophysiology remains unclear, overlapping N
fe a t u re S Posterior revemble_ean‘c/ephazaa:iz S)ijroTe

TET-1, 1
* Clinical presentation more distinct, but with Endothell \
over I a p secretion
e
(%) ‘“_ 7 _ Astrocyte __---
o ESHE Afxrzt o
e .

Fugate Lancet Neurol 201514(9)914-925 Bartynski AJNR 2008



Acute CNS Vasculopathy: Conclusions

* Acute CNS Vasculopathy- Relevant for Acute
Medicine/ Neurology/ Stroke/ ICU

* Parenchymal and vessel imaging critical
* Biopsy required for definite vasculitis.
e Caution required with angiographic vasculitis

* Inflammatory Cerebral Amyloid angiopathy-
reversible encephalopathy, appears responsive to
immunosuppression

* RCVS / PRES- not rare on medical wards

« “Reversible” but not always benign

* Pathophysiology- More questions than answers
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