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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

Department of Health Regional Neurology Review 2024



Recent Referrals- CNS Vasculitis? 

Post-Covid Syndrome Pigment Epithelopathy 



Primary CNS Vasculitis

• Uncommon

• Frequently considered- Imaging/ clinically

• Previously considered uniformly fatal

• No RCTs . 

• Treatment well known



• 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

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



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

• Ex-Smoker

• Asian ethnicity 

• Hyperlipidaemia

• Hypertension> 200mmHg 

• Low pre-test probability for vasculitis 

• No further immunosuppression

• Secondary prevention 

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

. 



Can Vessel Wall Imaging Help ?

Conditions that may show “ vasculitic” changes on angiography 

Intracranial Atherosclerosis Subarachnoid Haemorrhage

CADASIL Intracerebral haematoma

Reversible Cerebral 
Vasoconstriction

Migraine

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



VWMRI abnormal VWMRI normal
All PCNSV with VWMRI (n=73)* 55/73 (75%) 18/73(25%)

Angiographic PCNSV diagnosis 

with VWMRI (n=43)

39/43 (91%) 9/43(9%)

Histopathological PCSNV 

diagnosis with VWMRI (n=26)

12/26(46%) 14/26(54%)

VWMRI abnormal VWMRI normal

PCNSV mimics (n=65) 63/65 (97%) 2/65 (3%)

RCVS 3/4 (75%) 1/4(25%)

Intracranial Atheroma 4/5 (80%) 1/5 (20%)

Systemic / other autoimmune 

disorder

6/6 (100%) -

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

Vessel Wall MRI + Comparison with Angiogram / Histopathology

• Abnormal in most angiographic vasculitis

• Normal in most biopsy-proven vasculitis

• Also abnormal in multiple vasculitis mimics

• Validation against biopsy-proven vasculitis 
lacking 



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)

• Vasculitis ? Focal atheroma?



Other Vasculopathies

• 68

• Minor fall

• 3 Weeks later:

• Crashed car

• Shuffling  on feet

• Struggling with gear change 

• Poor coordination

• Surgical evacuation

• Discharge
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• Surgical washout

• Antibiotics 

• Began having falls

• Progressive left weakness

• Progressive cognitive impairment

• Bed bound



Video



Imaging



Imaging



Imaging



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

Mild encephalopathy. Visual disturbance

No microhaemorrhage initially

Comatose. 

Massive Brain oedema

Innumerable microhaemorrhages



Multifocal Arterial Narrowing 

• 31

• Thunderclap headache during exercise

• Recurrent exertional headaches x1/52

• MRA: Multifocal beading -vasculitis ?

• 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 

• 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 

• 57. Goodpasture syndrome. 

• Dialysis

• Cyclophosphamide + Prednisolone

• Sudden headache

• Right sided weakness

• GCS 9-3

• Repeat CT- multifocal brain oedema





Systolic Blood pressure > 210mmgHg





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.



PRES - Clinical

• Non-specific clinical presentation

• Encephalopathy

• Focal deficit/ Stroke-like

• Seizures

• Visual disturbance / Balint 
syndrome

• Headache

• Hypertension  

• Triggering medications



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

• Debate- independent disorders vs a continuum

• Pathophysiology remains unclear, overlapping 
features

• Clinical presentation more distinct, but with 
overlap 

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



Acute CNS Vasculopathy: Conclusions

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

• Parenchymal and vessel imaging critical 

• Biopsy required for definite vasculitis.

• 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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