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SUMMARY
A 21- year- old patient presented with sudden- 
onset headache, visual disturbance and left hand 
incoordination. She was diagnosed with a left vertebral 
artery dissection of the V3 segment resulting in multiple 
cerebellar and cerebral infarcts. There were no risk factors 
for dissection other than recent COVID- 19 infection. 
She was treated initially with antiplatelets, followed by 
anticoagulation, but experienced recurrent ischaemia. 
Although guidance suggests endovascular repair may 
be beneficial for patients with cerebral artery dissection 
(CAD) who experience recurrent strokes on medical 
therapy, evidence is limited. After multidisciplinary team 
consideration of the individual patient anatomy and 
risks and benefits of different endovascular techniques, 
the patient was treated with endovascular coiling. At 
10 months follow- up, she had no further strokes and 
improving neurological symptoms. The case highlighted 
COVID- 19 as a potential trigger for CAD and the use of 
endovascular coiling in preventing catastrophic cerebral 
ischaemia in CAD refractive to medical therapy.

BACKGROUND
Cerebral artery dissection (CAD) accounts for up 
to 15% of ischaemic strokes in young patients.1 
Although the most common cause is neck trauma, 
many other triggers have been identified, including 
infection.2–6 While COVID- 19 has been well 
described as a risk factor for ischaemic stroke in 
young patients, only two case studies have described 
COVID- 19 infection as a potential trigger for 
CAD.7–9 Our case adds to the literature regarding 
COVID- 19 as a risk factor for CAD in young 
patients with no other identifiable risk factors.

Our case also describes the challenge of managing 
patients with CAD who experience recurrent strokes 
on optimum medical management. Clinical guid-
ance recommends initial treatment with anticoagu-
lation and/or antiplatelet therapy.10–13 The Cervical 
Artery Dissection in Stroke Study (CADISS) study 
reported that recurrent strokes only affect 2.5% 
of patients with CAD who receive antiplatelet or 
anticoagulation therapy.14 Although guidelines 
recommend endovascular therapy for patients 
with recurrent ischaemia on medical therapy,10 the 
evidence base is limited to case studies and case 
series. Further, no studies to date have compared 
the efficacy and safety of different endovascular 
techniques. Our case describes the difficulty in 
selecting an appropriate endovascular technique 
based on the limited available evidence along with 
consideration of individual anatomy and location of 
the dissection. This case also highlights the value of 

a multidisciplinary team approach of neurologists, 
neurosurgeons and interventional radiologists in 
the management of rare complex cases where clin-
ical evidence is lacking.

CASE PRESENTATION
A 21- year- old woman presented with a 2- week 
history of intermittent visual disturbances, followed 
by a sudden- onset severe, sharp headache and left 
hand incoordination. She deteriorated 2 days later 
with worsening headache, photophobia, neck stiff-
ness and worsening left arm incoordination. On 
examination, there was reduced peripheral vision in 
all four quadrants bilaterally, with macular sparing. 
Eye movements and pupillary reflexes were normal, 
and ophthalmoscopy showed healthy optic discs 
and retinal vessels. On upper limb examination, 
there was dysmetria and dysdiadochokinesia while 
lower limb examination was unremarkable.

INVESTIGATIONS
Initial CT showed low attenuation in the occip-
ital lobes bilaterally while an MRI demonstrated 
acute ischaemic changes in the posterior circulation 
bilaterally (figure 1). Visual field testing revealed 
reduced peripheral vision with congruous loss of 
superior fields and thirty degree field loss inferi-
orly (figure 2). A vertebral artery dissection was 
suspected and this was confirmed on CT angio-
gram, which revealed focal narrowing of the left 
V3 segment, in keeping with a dissection flap or 
thrombus.

The patient was started on 300 mg aspirin in line 
with current clinical evidence,14 however, 5 days 
later, she experienced further headache and wors-
ening in her vision. Repeat MRI head confirmed 
evolution of the bilateral occipital lobe infarcts and 
new left cerebellar hemispheric infarction.

Due to recurrent infarcts while on aspirin, she 
was commenced on an intravenous heparin infu-
sion. This was preferable to LMWH due to its short 
half- life and rapid reversibility in the event of haem-
orrhagic transformation. She was switched to low 
molecular weight heparin after 72 hours of clinical 
stability however experienced worsening visual 
fields and headache and a repeat MRI demonstrated 
the presence of a new left posterior thalamic stroke 
and microhaemorrhages in the left occipital region. 
She was again restarted on an intravenous heparin 
infusion. The activated partial thromboplastin time 
(APTT) ratio was maintained at a target ratio of 
2–2.5. An MR angiogram 2 days later confirmed a 
dissection flap of the left V3 segment and identified 
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further infarction in the right superior cerebellar artery territory 
(figure 3).

DIFFERENTIAL DIAGNOSIS
The aetiological cause for ongoing ischaemia was felt to be 
embolic thrombi from an unstable vertebral artery dissection. 
The cause of this patient’s vertebral artery dissection was unclear 
in the absence of a history of trauma. Cereberospinal Fluid 
(CSF) studies were normal. Blood investigations showed normal 
clotting, autoimmune screen, thrombophilia and antiphospho-
lipid screens. Infective and cardiological causes were also inves-
tigated with no cause found. The patient reported infection with 
COVID- 19 5 months previously, which has been reported to 
increase the risk of thrombotic events.15 16

TREATMENT
In view of ongoing ischaemic embolic strokes despite maximal 
anticoagulation and the risk of a potential catastrophic brain-
stem infarction she was consented for a left vertebral artery 
coiling of the V3 segment as a definitive treatment of the dissec-
tion flap. Postprocedure angiography is shown in figure 4. Post-
procedure she was commenced on aspirin 75 mg to continue for 
a minimum of 6 months.

OUTCOME AND FOLLOW-UP
The patient remained well and on follow- up 10 months after 
the procedure she had noticed an improvement in her coordina-
tion and visual fields, with no further ischaemic cerebrovascular 
events. Follow- up MRI scan at 8 months confirmed multiple 

mature infarcts in the cerebellum and occipital lobes bilaterally 
with occlusion of the sacrificed left vertebral segment. No new 
infarctions were identified.

DISCUSSION
CAD is a well- recognised cause of acute ischaemic stroke, partic-
ularly in younger patients where it accounts for up to 15% of 
cases.1 Studies have shown that up to 40% of spontaneous CADs 
are associated with trauma or other mechanical events.2 Other 
common aetiological factors include connective tissues disease3 
and vascular disorders; fibromuscular disorder in particular has 
been shown to be accountable for up to 40% of CADs.6 Other 
recognised risk factors include smoking, hypertension, migraine 
and recent infection.4 5 Despite investigation no obvious risk 
factors for CAD were identified in the patient, however, she did 
report infection with COVID- 19 5 months previously. The link 
is tenuous although it is important to consider. Since the start 
of the COVID- 19 pandemic multiple reviews have highlighted 
a link between the infection and ischaemic stroke.17–20 Other 

Figure 1 Diffusion- weighted imaging of the brain demonstrating 
bilateral posterior cerebral artery territory acute restricted diffusion 
including cerebellar ischaemic areas.

Figure 2 Formal visual field analysis.

Figure 3 CT angiogram demonstrating the dissection flap at the left 
vertebral artery distal V3 segment.

Figure 4 Right vertebral artery angiogram demonstrating the left 
V3/4 segment occlusion with coils.
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published case reports have suggested a link between CAD and 
COVID- 19 infection; two vertebral artery dissections7 8 and one 
carotid dissection.9 Similar to our patient, both patients with 
vertebral artery dissection (VAD) were young women with no 
other risk factors. In contrast to our case, however, the onset of 
COVID- 19 infection and CAD was a matter of days to weeks for 
one patient rather than 5 months in our patient.7 The onset of 
COVID- 19 infection relative to CAD was less clear for the other 
VAD case, as the patient was not confirmed as COVID- 19 positive 
until several days after admission with CAD.8 Unlike our patient, 
both cases did not experience secondary ischaemic events and 
were successfully managed with medical therapy. It is increas-
ingly recognised that COVID- 19 increases the risk of thrombotic 
events, and various case series have demonstrated an increased 
risk of stroke in patients with COVID- 19 infection.15 16 The 
suggested pathological processes include an exaggerated inflam-
matory response leading to vascular endothelial dysfunction and 
coagulopathy.14 It is unclear whether COVID- 19 contributed 
to the development of CAD in our patient, especially given the 
substantial time gap of 5 months from COVID- 19 infection to 
symptomatic dissection. More long- term studies are required to 
identify long term risk for cerebrovascular disease in patients 
who have had a history of COVID- 19.

The aims of treatment for CAD are to prevent arterial rupture, 
further ischaemia and infarction, while preserving blood supply 
to the associated vascular territory.21 Current guidelines recom-
mend initial therapy with antiplatelets and/or anticoagulants.10–13 
The randomised CADISS clinical trial showed no significant 
difference between antiplatelet and anticoagulant treatments 
in rates of further ischaemic stroke, subarachnoid haemorrhage 
and death at 3 months.14 In the more recent TREAT- CAD trial, 
aspirin was not shown to be non- inferior to vitamin K agonists 
at preventing ischaemic events following a CAD.22

Unfortunately, despite optimal medical management our 
patient continued to have new infarctions, creating a clinical 
challenge. Recurrent ischaemia despite anticoagulation remains 
a rare event, with the CADISS study reporting that approxi-
mately 2.5% of patients develop recurrent ischaemia.14 The 
TREAT- CAD trial suggested that new ischaemic events with 
symptoms occur in 10% of patients treated with Aspirin and 6% 
treated with vitamin K antagonists following a CAD.22 Guid-
ance recommends that endovascular therapy may be considered 
for patients with CAD who experience recurrent ischaemia 
despite antiplatelet or anticoagulation,10 but data are limited 
to case reports and case series. Therefore, the management of 
patients with CAD and recurrent ischaemia on optimal medical 
therapy presents a clinical management challenge, with no 
large randomised control trials investigating the optimal way to 
manage these patients.

Interventional neuroradiological techniques have been trialled 
and reported in various case reports and case series. In one case 
series of carotid artery dissection, seven patients underwent 
endovascular stent angioplasty and all showed clinical improve-
ment post- procedure, except one who developed haemorrhagic 
transformation of a large ischaemic stroke.23 In a case series of 
27 patients with VAD, those with hypoplastic or codominant 
vertebral arteries (such as our patient) were treated with decon-
struction (coiling) and those with dominant vertebral arteries 
underwent reconstruction (stenting).24 Twenty- two patients had 
favourable outcomes with similar rates of post- treatment infarct 
for reconstructive and deconstructive treatment, and one fatal 
intracerebral haemorrhage in a patient who underwent pipeline 
placement.24 The American Heart Association (AHA) recom-
mend considering management with angioplasty and stenting 

in patients who have not responded to antithrombic therapies 
following CAD.14

In our patient, a multidisciplinary team comprising neurology, 
neurosurgery and interventional radiology was employed to 
consider the cervical anatomy, location of dissection flap and 
available endovascular techniques to decide on the optimal 
management for this patient. Coiling was chosen rather than 
stenting as the patient’s dissection flap was located in the hori-
zontal distal part of the vertebral artery V3 segment. Therefore, 
the risk of intradural extension of the dissection into the V4 and 
basilar artery with stenting was deemed to be high. The risk of 
post stroke haemorrhage was also deemed to be higher with 
stenting as the patient would require dual antiplatelet treatment 
as opposed to aspirin treatment long term. In our patient, a posi-
tive outcome was seen at 10 months follow- up with improving 
neurological symptoms and no further ischaemic events. Well- 
designed and high powered clinical trials are required to inves-
tigate optimal endovascular treatment in patients with cerebral 
ischaemia secondary to CAD.

Learning points

 ► Vertebral artery dissection with ischaemic emboli should be 
considered in the differential diagnosis of acute headache 
with focal neurological deficit.

 ► Interventional radiological procedures, such as vertebral 
artery coiling, can be instrumental in avoiding potentially 
catastrophic embolisation in vertebral artery dissection.

 ► COVID- 19 may contribute to the aetiology of acute vertebral 
artery dissection in patients with no other risk factors 
although more research is required to investigate long- term 
risks.
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