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INTRODUCTION

Carotid artery dissection (CAD) is a major cause of stroke in those under age 45, accounting for around 20% of ischaemic events[1,2]. In 

the absence of known connective tissue disorders, most dissections are traumatic[2]. First-line management is comprised of antiplatelet or 

anticoagulation therapy, but many traumatic dissections progress despite this and carry the risk of long-term complications from embolism 

or stenosis[3]. 

We report a case of traumatic bilateral carotid dissection leading to progressive neurological symptoms and hypoperfusion on computed 

tomography perfusion (CTP), despite escalation in anticoagulation, which led to emergency carotid stenting.

LEARNING POINTS

• Carotid artery dissection should always be considered in young patients presenting with stroke.

• Most strokes are caused by emboli from the injured vessel but hypoperfusion, especially from bilateral dissections, can also cause 

stroke.

•	 Anticoagulation	or	antiplatelets	are	used	as	first-line	therapy,	though	there	are	no	randomised	control	trials	to	guide	management.

• Failure of medical therapy can be common and endovascular therapy should be considered in these cases.

• Computed tomography perfusion (CTP) scanning can be useful because it highlights areas of ischaemic penumbra that may be 

salvageable through such intervention.
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CASE REPORT

A	24-year-old	asthmatic	female	presented	to	the	emergency	department	following	a	road	traffic	accident.	She	was	the	restrained	driver	of	

a vehicle travelling at about 40mph, when her vehicle collided with another vehicle pulling out of a side road. She self-extracted from the 

vehicle, but paramedics noted transient (<5 minutes) left-sided hemiparesis and dysarthria at the scene. 

Her admission computed tomography angiography (CTA) noted a right-sided carotid artery dissection and the patient was started on dual 

antiplatelet therapy. She was discharged the next day with plans for a magnetic resonance imaging (MRI) head and magnetic resonance 

(MR) angiography in one week.
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Three	days	 later,	 she	presented	 to	 the	emergency	department	with	fluctuating	 left	hemiparesis	 (MRC	4/5)	and	dysarthria	 (NIHSS	7).	A	

further	CTA	showed	progression	to	bilateral	CAD.	IV	heparin	was	added	to	dual	antiplatelet	therapy,	with	aggressive	fluid	management,	in	

order to maintain cerebrovascular perfusion.

Overnight she deteriorated further, developing worsening left hemiparesis (MRC 1/5), neglect and agitation (NIHSS increased to 12). The 

CTP scan (Fig. 1) revealed an increased mean transit time (MTT), demonstrating that the cerebral circulation was slowed, with corresponding 

reduced	cerebral	blood	flow	(CBF)	to	the	areas	supplied	by	both	her	dissected	carotid	arteries.	Nevertheless,	at	this	point,	the	cerebral	

blood volume (CBV) was still preserved through cerebral autoregulation mechanisms. These perfusion parameters illustrated bilateral 

ischaemic penumbra of the entire anterior circulation, which was still salvageable and could relieve the patient’s neurological burden. 

There was, however, a small corresponding hypodensity, representing an established infarct in her right frontal lobe on the plain computed 

tomography (CT) images, and it was felt that IV thrombolysis would carry considerable risk of haemorrhage.

Therefore, the decision was made for radiologically guided stenting in order to reduce the hypoperfusion burden from her bilateral 

dissections.	Five	endovascular	 stents	were	placed	 (3	R-ICA	&	2	L-ICA)	with	near	complete	 resolution	of	flow	on	angiography	 (Fig. 2). A 

small area of matched MTT, CBF and CBV in her right frontal lobe representing the established infarct remained on follow-up CTP, but her 

perfusion parameters had normalised after stenting (Fig. 1).

Figure 1. Computed tomography perfusion (CTP) scan showing improved perfusion parameters* post stent insertion. 

Figure 2. Cerebral angiography of left and right ICA dissections and subsequent restoration of cerebral blood flow after successful stenting.

*Mean transit time (MTT): The average time (sec) required for blood to pass through tissue. In acute stroke, this time would be increased in order to maximise oxygenation of 

ischaemic tissue. The areas in red represent areas of increased MTT and, thus, the areas affected by bilateral CAD. 

Cerebral blood flow (CBF): The flow rate of volume of blood through cerebral vasculature (ml/100g/min). In acute stroke, this is reduced as a result of compromise to the blood 

supply. The areas in purple have the least cerebral blood flow and are at risk of stroke if cerebral autoregulation fails (red: blood vessels; green: normal cortex; blue: normal white 

matter; purple: low blood flow).

Cerebral blood volume (CBV): Defined as the volume of flowing blood (ml/100g). Cerebral autoregulation preserves this as long as possible in acute stroke in order to maintain 

cerebral perfusion (red: blood vessels; green: normal cortex; blue: normal white matter; purple: low blood volume).

Salvageable ischaemic penumbra is seen on CTP as increased MTT, reduced CBF but preserved CBV (as per the pre-stent images). 

When MTT is increased and CBF and CBV are decreased; this is seen as the infarct core which is not salvageable. When an infarct matures, it is seen as ‘black’ on CTP. This is 

represented by the small right frontal infarct on post-stent images, which persisted, despite timely intervention.
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DISCUSSION

Most causes of CAD are due to underlying connective tissue disorders, such as Marfans or Ehlers-Danlos syndrome. However, 1% of 

dissections are traumatic, caused by either direct trauma, or the decelerating forces created during impact causing the neck to hyperextend. 

This	causes	intimal	tearing	and	luminal	compromise,	with	the	subsequent	blood	flow	and	haematoma	formation	leading	to	dissection[2]. 

The	management	 of	 CAD	 can	 be	 difficult	 and	 optimal	 therapy	 remains	 controversial	 due	 to	 the	 lack	 of	 randomised	 studies[4,5]. This is 

especially true of multiple and more occlusive dissections, where the clinical course can be slower and more unpredictable[6]. 

The use of anticoagulation stems from the understanding that micro-emboli from the dissected vessel most commonly lead to stroke[7]. 

However,	 in	 this	 case,	 the	 fluctuating	 and	 progressive	 neurological	 burden	was	 from	worsening	 cerebral	 hypoperfusion	 due	 to	 critical	

stenosis of both carotid vessels. Despite early and careful escalation of anticoagulation, the patient’s symptoms continued to worsen.

Haemodynamically critical dissection and impending stroke is often seen as a reason for intervention in CAD[8], and the use of CTP in 

these instances can guide management as it clearly highlights reduced perfusion parameters and any salvageable areas of penumbra. 

Furthermore, endovascular treatments have a high success rate in CAD[9], especially as anticoagulation does not always manage to negate 

the	risk	of	stroke.	Clinicians	can	be	left	in	a	difficult	situation	in	stroke	post	CAD,	as	patients	are	often	anticoagulated	and	interventions,	

such as IV thrombolysis, therefore carry a considerable risk of haemorrhage. 

Although improvements both clinically and in CTP parameters have been seen after stenting in patients with high-grade carotid artery 

stenosis[10], there is limited literature describing it in bilateral CAD. This case highlights how emergency bilateral stenting can be successful 

in selected cases of progressive dissection, guided by CTP.

CONCLUSION

This case is unique since no literature currently exists describing CTP-guided stenting in bilateral traumatic carotid artery dissection. It 

shows an early failure of medical management in controlling a progressive CAD, complicated by a large neurological burden caused by 

cerebral hypoperfusion. Often patients are on anticoagulation, which negates the use of IV thrombolysis. In our case, CTP highlighted the 

areas of ischaemic penumbra and the risk of bleeding into an already established infarct. Therefore, bilateral carotid stenting was safely 

utilised, suggesting that endovascular treatment is a good alternative to achieve reperfusion in areas of ischaemic penumbra caused by 

carotid artery dissection where anticoagulation or antiplatelets have failed.


