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complaining of right hemiparesis lasting for 19 hours. At admission,
Magnetic Resonance Imaging (MRI) showed acute ischemia in the left
cerebral hemisphere, but brain MR angiography and ultrasonography
of the carotid artery were unremarkable. Dual antiplatelet therapy was
started, but on hospital day 5, he suddenly fallen into lethargy and
manifested right paralysis. Emergency digital subtraction angiography
revealed severe stenosis in left internal carotid artery and complete
embolic occlusion of the left middle cerebral artery, and intracranial
thrombectomy was performed to achieve reperfusion. Repeat ultra-
sonography of the carotid artery detected findings of a double-lumen
and intimal flap, which were thought to be a dissection. Elective stent-
ing of the dissected carotid artery with 2 overlapping stents was per-
formed 14 days later.

Abbreviations: MRI: Magnetic Resonance Imaging; MRA: Magnetic
Resonance Angiography; DSA: Digital Subtraction Angiography; CTA:
Computed Tomography Angiography; CT: Computed Tomography.

Introduction

Carotid artery dissection accounts for 2-3% of all ischaemic
strokes, but it may account for up to 25% in young strokes [1].
A tear in the intima leads blood leaking into the arterial wall,
forming mural hematoma, the hematoma can expand towards
the intima causing vessel narrowing, or towards the adventitia
resulting in pseudoaneurysm [2]. Embolisation and hemody-
namic failure are presumed pathogenesis of dissection strokes,
artery-to-artery embolism of a thrombus formed at the dissect-
ed nidus is the major mechanism [3], this has been demonstrat-
ed by transcranial Dopplor detecting cerebral microembolism in
acute carotid artery dissection [3,4]. Most strokes occurred in
the first two weeks after dissection, recurrent ischaemic events
were rare, the risk was reported to be less than 3% [2]. We re-
port a case of recurrent embolic ischaemic stroke due to cervi-
cal carotid artery dissection successfully treated with endovas-
cular thrombectomy.

Case presentation

A 73-year-old male with a history of hypertension and dia-
betes manifesting with right hemiparesis lasting for 19 hours
was admitted to the neurology department. He denied head
or neck trauma. On admission, diffusion-weighted Magnetic
Resonance Imaging (MRI) demonstrated acute ischemia in the
left basal ganglion, frontal and parietal cortex in a watershed
distribution (Figure 1). Brain Magnetic Resonance Angiography
(MRA) and ultrasonography of the carotid artery didn’t show
marked narrowing of vessels (Figure 2A). No evidence of car-
diac embolism was found by electrocardiograph and transtho-
racic echocardiography. Dual antiplatelet therapy was started,
his right upper extremity weakness deteriorated the next day.
Head Computed Tomography (CT) revealed no hemorrhage.
Tirofiban was infused and the deterioration of right upper ex-
tremity weakness resolved soon. But on hospital day 5, he sud-
denly fallen into lethargy and developed aphasia, left gaze palsy,
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Figure 1: Diffusion-weighted magnetic resonance imaging on admission demonstrated acute
ischemia in the left basal ganglion, frontal and parietal cortex in a watershed distribution.
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Figure 2: (A) Magnetic resonance angiography on admission didn’t show marked narrowing of intracranial
vessels. (B) Digital subtraction angiography revealed complete occlusion of the left middle cerebral artery.
(C) Postoperative CT angiography demonstrated complete recanalization of the left middle cerebral artery.
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Figure 3: (A) Digital subtraction angiography showed severe stenosis in the initial segment of the
left internal carotid artery. Ultrasonography of the carotid artery showed findings of intimal flap in
longitudinal section (B) and a double-lumen in transverse section (C) Video ultrasonography revealed
\\Severe stenosis in the initial segment of the left internal carotid artery with finding of intimal flap. /

and right paralysis. Emergency Digital Subtraction Angiography
(DSA) revealed severe stenosis in the cervical segment of the
left internal carotid artery (Figure 3A) and complete embolic
occlusion of the left middle cerebral artery (Figure 2B), and in-
tracranial thrombectomy was performed to achieve revascular-
ization of the left middle artery, then he was transferred to the
neurology intensive care unit. Repeat ultrasonography revealed
severe stenosis in the initial segment of the left internal carotid
artery with findings of a double-lumen and intimal flap (Figure
3B,3C), which were thought to be a dissection. Post-procedural-
ly, the patient was clear in consciousness and the neurological
examination showed hemiparesis of right extremities. Head CT

angiography showed complete recanalization of the left middle
cerebral artery (Figure 2C). Our patient was anticoagulated with
low-molecular-weight heparin and antiplatelet drugs were dis-
continued. Elective stenting of the dissected carotid artery with
2 overlapping stents was performed to prevent recurrent isch-
emic stroke.

Outcome and follow-up

His remaining deficit was mild weakness of the right upper
extremity at discharge on dual antiplatelet therapy. The follow-
up after a year showed no recurrence.
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Discussion

Our patient was ultimately diagnosed with ischaemic stroke
related to carotid artery dissection, despite treated with an-
tiplatelet drugs, embolic occlusion of the left middle cerebral
artery occurred and emergency mechanical thrombectomy
was required. The reported sensitivity of ultrasound for diag-
nosing stroke patients with carotid artery dissection was high,
but the sensitivity decreased when the dissection only causing
low-grade stenosis [5]. Ultrasound assessment is non-invasive
and based on hemodynamic criteria, it’s difficult to differentiate
the increased velocity from dissection to another pathological
stenosis in a 50% stenosis [6]. We speculated that the hemo-
dynamic compromise was mild and only lead to a low-degree
stenosis in the early stage of a dissection, and the situation that
the sonographer couldn’t detect high-velocity stenosis signals
may result to the false-negative finding in our case. Carotid ul-
trasound morphologic imaging findings of a double lumen with
a vein overlying the artery can be excluded by smooth probe
pressure that causes a vein to collapse [5].

Endothelial injury causes platelet aggregation and activa-
tion of the coagulation cascade leading to thrombus formation,
and antiplatelet drugs inhibiting platelet aggregation or antico-
agulation drugs inhibiting coagulation cascade can reduce new
thromus formation in the dissected wall [2]. Warfarin-Aspirin
Recurrent Stroke Study (WARSS) found no superiority of warfa-
rin over aspirin in preventing recurrent ischaemic stroke [7], but
it is more common to use anticoagulation therapy rather than
antiplatelet therapy in clinical practice. Most recurrent strokes
after dissection are thromboembolic [8], and the sudden neuro-
logical deterioration in our case was because of continued em-
bolism arising from the dissected cervical carotid artery.

Though blood flow of the intracranial circulation could be
promptly restored after stenting dissected carotid artery with-
out approaching the occluded small middle cerebral artery
branch in rare case, but the thrombi narrowed the middle ce-
rebral artery lumen abruptly in our patient, there was no time
for intracranial collaterals to be established, the “distal-to-
proximal” recanalization approach was adopted to hasten early
brain reperfusion and reduce core infarct volume in the tandem
occlusions [9]. Emergency stenting for dissected artery in tan-
dem occlusion strokes during endovascular thrombectomy was
safe and had high rates of successful reperfusion, but it was not
associated with better clinical outcome [10]. The timing and
necessity of carotid artery stenting should be considered cau-
tiously, but in patients with severe residual stenosis after intra-
cranial recanalization, insufficient compensation of Willis circle
or potential sequential thrombus,carotid artery stent should be
performed [10]. Considering successful intracranial reperfusion
was achieved and potential risk of intracranial hemorrhage in
our patient, mechanical thrombectomy was firstly performed,
and elective carotid artery stenting was performed 14 days later.

Learning points

Correct and timely diagnosis of carotid artery dissection is
challenging, it is suspected on clinical symptoms and confirmed
by neuroimaging techniques. Despite confirmed diagnosis of
carotid artery dissection, the management decision should
base on individual factors and neuroimaging characteristics.
Endovascular therapy has been a promising and emergency op-
tion when antithrombotic therapy failed to prevent new isch-
aemic events.
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