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Case A



History

• 01/12/2017
• 87 year woman
• 6 days of intermittent weakness of right arm
• One episode of weakness of right leg
• Atrial fibrillation, Sick Sinus Syndrome, 

Pacemaker, Hypertension, Non Smoker, 
• Medications; Apixaban, Atorvastatin, Bisoprolol, 

GTN, ARB (Losartan), Diuretic (Indapamide), 
• O/E slight reduction in power of right arm
• Admitted under Stroke Physicians



Acute subarachnoid 
haemorrhage in left 

paramedian frontal sulcus, 
associated with high grade 

ICA stenosis

Acute ischaemia anterior 
left parietal lobe  

Normal left caudate 
nucleus

Unenhanced CT 
01/12/2017



Unenhanced CT 
07/12/2017

Progression of left parietal 
ischaemia and new left 

caudate nucleus ischaemia



Carotid Duplex 08/12/2017

• Right Carotid:
CCA PSV 57 cm/s
ICA PSV 69 cm/s
ICA EDV 25 cm/s
ECA PSV 62 cm/s
IC/CC ratio: 1.2:1
% ICA stenosis: 0-49 %
Vertebral direction: 
antegrade
Plaque location: Bulb, 
Prox ICA
Plaque classification: 5



Carotid Duplex 08/12/2017

• Left Carotid:
CCA PSV 30 cm/s
ICA PSV 512 cm/s
ICA EDV 284 cm/s
ECA PSV 98 cm/s
IC/CC ratio: 17:1
% ICA stenosis: 70-99 %
Vertebral direction: 
antegrade
Plaque location: Bulb, Prox
ICA
Plaque classification: 5



How do you manage ?



Question

• How would you manage 
the patient?

• Blink

• Malcolm Gladwell

• The Power of Thinking 
without thinking



Follow up

• Patient declined 
intervention

• Cerebral amyloid 
angiopathy

• Mimics TIA

• High risk of 
symptomatic intra 
cerebral haemorraghe

Int J Stroke. 2013 Feb;8(2):105-8

https://www.ncbi.nlm.nih.gov/pubmed/23336261


Best Medical Therapy (BMT)

• Compliance

• Statins (LDL)

• Antihypertensive 
medication ( Reduce 
Systolic BP 10mmHg 
and Diastolic 5mmHg)

• Cognitive impairment

• Depression

• Inadequate follow up

• Side effects

• Lack of belief/insight

• Complexity 



01/03/2018

• Fell after getting up quickly and she couldn't 
get up; there were no abnormal movements 
and no loss of consciousness. 

• A CT head scan was done in A&E to rule out 
any bleed. The episode was considered a pre-
syncope.



5th March 2018

• A neighbour rang her, and noted she was 
trying to get the words out but couldn't say 
them, full recovery in less than one hour.

• A repeat CT head scan showed no bleed and 
no further changes compared to 1st March 
2018

•



19th March 2018



How do you manage ?



21/03/2018

• Under the stroke physicians

• Apixaban Stopped for 48 hours

• Surgery 22/3/2018

• Clinical Decision Unit

• Sudden onset right sided weakness and 
aphasia while in CDU. 

• What happens now?



Follow up

• Seen by the Brain Attack Team (BAT) 

• Decision made to thrombolysis.

• Progress: aphasia and weakness fully resolved 
post-thrombolysis.



Duplex 22/03/2018



Duplex 22/03/2018 
Post thrombolysis



Question

• How would you manage the patient





Low procedural risk

• Rapid recovery  after IVT (Rankin 0-2)

• Area of infarction< 1/3 MCA territory

• Recannalisation of the previously occluded 
MCA mainstem

• ICA stenosis 50-99%

• No evidence of parenchymal haemorrhage or 
significant brain oedema



Timing
• Unknown

• Antiplatelet and heparin 
should be stopped for 
24 hrs after IVT

• CEA < 14 days 3.4% 30 
day death and stroke 
versus < 7 days 5.1%

• Careful BP monitoring 
post op

https://www.strokeaudit.org/SupportFiles/Documents/Guidelines/2016-
National-Clinical-Guideline-for-Stroke-5t-(1).aspx



Case C



History

• Patient attends his General Practitioner

• Last 6-8 months left leg gives way on walking 
and if there is nobody to support him he will 
fall. Investigated Neurosurgery/Neurology

• Last 2 months almost at the same time he 
describes left arm shaking which then drifts 
from left to right, this last approx 4 mins.



History

• Last 3-4 weeks Left leg, then Left arm symptoms 
followed by Right eye symptoms; Entire visual 
field blurred with associated diamond shaped 
flashing lights this last approx 30 minutes and 
then spontaneously recovers. There are no 
associated "shutter symptoms".

• In the last month there have been x 20 attacks 
affecting the left arm and leg and x 30 attacks 
affecting the right eye



Past medical history

• Hypertension

• Type II DM

• Hyperlipidaemia

• Previous Left CEA 

• Wife suggest could it be same as the left side

• Referred for outpatient ultrasound scan



Carotid Duplex scan

• Right Carotid:
CCA PSV 67cm/s
ICA PSV 373cm/s
ICA EDV 34cm/s
ECA PSV 194cm/s
IC/CC ratio: 5.6:1 
% ICA stenosis: 70-99%
Vertebral direction: 
Antegrade 
Plaque location: Bulb, 
Proximal ICA
Plaque classification: T2
Intimal thickness: 0.9mm





Ultrasound Department

• Sonographers call the Brain Attack Team (BAT)

• Admitted under Stroke physicians



Question

• Does the patient require secondary imaging ?





Right external carotid 
arteries and branches

Significantly stenosed 
right ICA



3D CTA 
reconstructions of 
the right common 

carotid artery 
bifurcation showing 
significant stenosis 
of the right ICA and 
several plaques of 
mural calcification



How would you manage?



Ophthalmology

• O/E mild non-proliferative diabetic 
retinopathy R > L no macular oedema. 
Significant arterial sclerosis R > L , but no 
obvious emboli.

• His retina is flat and he has early cataracts and 
mild vitreo-macular adhesion in both eyes



Stroke Physician Report

• Limb-Shaking-Syndrome TIA (LSS). 

• “Pathologically this is due to 
hypoperfusion, though there 
aren't huge descriptors of 
postural change and I note his 
BP+ and need for treatment and 
primary / secondary prevention 
for vascular disease. Withdrawing 
his medication alone would 
probably not be enough in this 
situation”. 

• “I feel that there should be a 
consideration given to 
undertaking a RCEA in the first 
instance”.





Operation

• Patient undergoes a CEA under LA

• Significant vagal response on dissection of CCA 
and ICA

• No Shunt

• Bovine Patch

• No complications



Case B



History

• Admitted 03/05/2018, 11:00 am

• Bladder biopsy on the 01/05/2018

• Stopped Rivoroxaban for 3 days as per request from 
urology.

• Left facial droop and slurred speech, unsteady on feet

• Type II DM

• Coronary Artery Disese, MI, Paroxysmal atrial flutter

• Hypertension

• MRSA + ve



Day of admission under Stroke team
CT Head 03/05/2018



CT Head 03/05/2018

• There is an subacute right MCA territory 
infarction involving the right frontal lobe, and 
extending into the anterior right insula and 
lateral right temporal lobe. 

• Right frontal watershed territory infarct 
appears more longstanding. 

• Small established infarct at the head of the 
left caudate nucleus.



Carotid Ultrasound 04/05/2018
• • Right Carotid:
• CCA PSV 43 cm/s
• ICA PSV 80 cm/s (at origin, 

reduces to trickle flow before 
occluding)

• ICA EDV 13 cm/s
• ECA PSV 199 cm/s
• IC/CC ratio: 2:1
• % ICA stenosis: 100 %
• Vertebral direction: antegrade
• Plaque location: prox ICA
• Plaque classification: 5
• Comments: The right ICA reduces 

to trickle flow before occluding 
just beyond the origin. 



Carotid Ultrasound 04/05/2018

• Left Carotid:
• CCA PSV 56 cm/s
• ICA PSV 370 cm/s
• ICA EDV 83 cm/s
• ECA PSV 197 cm/s
• IC/CC ratio: 6.6:1
• % ICA stenosis: 70-99 %
• Vertebral direction: antegrade
• Plaque location: prox ICA
• Plaque classification: 5
• There is a significant left ICA 

origin stenosis.

• Carotid Plaque 1- 5
• 1  - Uniform echolucent plaque
• 2 – Predominant echolucent

plaques < 50% echogenic 
areas

• 3 – Predominantly echogenic 
plaques with < 50% 
echolucent areas

• 4 – Uniformly echogenic 
plaques

• 5 – Unable to classify due to 
calcification and acoustic 
shadow



How do you manage ?



CTA significant right ICA stenosis with 
mural calcification

Axial CTA 
3D 

reconstruction  

ECA

ICA



4/5/2018



National Vascular Registry 2016



“High Risk for Stroke” asymptomatic 
patients



Who pays?

• Imaging ( Duplex/MRI)

• Transcranial Doppler

• Software

• Analysis

Ann Neurol. 2013 Jun;73(6):774-84.

https://www.ncbi.nlm.nih.gov/pubmed/?term=hosseini+774


Additional Imaging; MRA 

3D reconstruction 
of MRA showing 

significant stenosis 
of right ICA



MRA 10/05/2018



Case D



History

• 74 year still working as an engineer ( wire spark erosion), 
previously ran 7 companies and employed 180 people.

• Saturday 5/5/2018 cleaning out the gutters , messing 
around with the ladder, right hand felt funny, had Brunch , 
feeling improved

• Sunday 6/5/2018 Family came for tea, Right hand 
symptoms returned, then developed expressive dysphasia, 
family suggested he go to the GP

• Tuesday 8/5/2018 Attended GP referred into hospital, saw 
BAT team had tests suggested come back Wednesday , but 
then the right arm and leg became progressively weaker.

• Currently being hoisted from chair.



Unenhanced CT 
08/05/2018

Acute infarction left corona 
radiata 

Acute infarction left insula Hyperdensity left middle 
cerebral artery indicating 

acute thrombus



Unenhanced CT 
09/05/2018

Maturation of left MCA infarction



Carotid Duplex Scan 09/05/2018

• Left Carotid:
• CCA PSV 61cm/s
• ICA PSV OCCLUDED
• ICA EDV OCCLUDED
• ECA PSV 138cm/s
• IC/CC ratio:N/A
• % ICA stenosis: N/A
• Vertebral direction: 

Antegrade
• Plaque location: Bulb
• Plaque classification: T3

• Right Carotid:
• CCA PSV 76cm/s
• ICA PSV 591cm/s
• ICA EDV 221cm/s
• ECA PSV 307cm/s
• IC/CC ratio: 7.8:1
• % ICA stenosis: 0-49%
• Vertebral direction: 

Antegrade
• Plaque location: Bulb , ECA 

Prox ICA
• Plaque classification: T3



Carotid Duplex 09/05/2018



How do you manage ?



MRA 10/05/2018



3D MRA: apparent occlusion of the proximal left 
ICA (depicted by length of bracket) with 

reconstitution distally (arrow)

MRI
10/05/2018

3D MRA of the circle of Willis (basilar 
artery (centre) normal but truncated 

for imaging purposes).
Distal left ICA and its branches 

attenuated but patent



Question

• How would you manage the patient

• Left ICA 

• Right ICA




