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Abstract
First-line therapy of acute ischemic stroke is intravenous thrombolysis (IVT) irrespective of etiology. We report on a patient 
with acute ischemic stroke secondary to carotid plaque rupture who experienced plaque thrombosis and marked clinical 
worsening despite IVT. While the latter is the gold standard therapy optimal platelets inhibition should be guaranteed to 
allow a safe as possible carotid intervention. Hereby we discuss all available strategies to be considered in order to better 
individualized treatment decision-making.

Case report

A 70-year-old right handed man presented with sudden onset 
of right arm weakness. Vitals were normal. Past history was 
unremarkable except for carotid atherosclerosis. Neuro-
logical examination revealed a National Institute of Health 
Stroke Scale (NIHSS) of 3 (disabling and worsening right 
arm weakness). Laboratory tests including coagulation test 
showed a LDL-cholesterol of 139 mg/dl without any other 
abnormality. CT scan of the head ruled out any intracranial 
bleeding or early ischemic changes and CT-angiography 
(CTA) of extra and intracranial arteries revealed an eccentric 
plaque with surface ulcer causing medium-grade stenosis 
in the first segment of the left internal carotid artery (ICA) 
and patency of the remaining examined arteries. Full dose 
intravenous recombinant tissue plasminogen activator (rtPA) 
was started 1 h and 30 min after symptom onset. Neuro-
logical status remained unchanged until 6 h after the end of 
treatment when severe aphasia and severe right hemiparesis 
occurred (NIHSS = 15). A new CTA depicted lack of central 

contrast filling in the left ICA extending distally for 1–2 cm 
suggestive of floating thrombus with patent intracranial ves-
sels, confirmed by ultrasound duplex sonography (Fig. 1). 
Stenting was considered at high risk of embolization and 
intracranial hemorrhage. 24 h after intravenous thrombolysis 
(IVT) CT scan of the head ruled out hemorrhagic transfor-
mation and 125 mg acetylsalicylic acid and 4000 IU low-
molecular weighted heparin daily for prevention of deep vein 
thrombosis were started. MR-diffusion weighted imaging 
showed a plenty of recent very small ischemic lesions in the 
frontal and a larger one in the parietal cortex of the left side. 
After clinical improvement, on day 4 carotid endarterectomy 
(CEA) was performed without periprocedural complications 
and on day 7 the patient was transferred to the rehabilitation 
unit with an NIHSS of 3.

Discussion

Unstable carotid plaque as the cause of acute stroke repre-
sents a therapeutic dilemma. IVT remains the only unavoid-
able and undelayable option because of its efficacy in the 
first 4, 5 h of stroke onset [1]. In the presented case rtPA 
did not result in effective platelets aggregation inhibition 
as demonstrated by clinical worsening with appearance of 
detectable thrombus on CTA. Further, rtPA caused procras-
tination of antiplatelets and CEA resulting in increased risk 
of recurrence.

Immediate deposition of activated platelets occur at 
the site of endothelial disruption [2]. The entity of this 
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phenomenon depends on thrombogenicity of the damaged 
surface (i.e. content of thrombin within the mural throm-
bus), the ability of the endogenous fibrinolytic system to 
limit the thrombus formation and the severity of stenosis [3]. 
Thus acute thrombosis could be theoretically counteracted 
by platelet inhibition and fibrinolysis. In our case, plate-
let inhibitors had to be procrastinated for 24 h after IVT 
despite evidence of superimposed thrombosis. In a model 
of coronary thrombosis with endothelial disruption platelet 
receptor GIIb/IIIa inhibitor eptifibatide (Ep) in combination 
with rtPA was able to make a recanalized artery resistant to 
platelet recruitment, new thrombus formation and reocclu-
sion. The same study demonstrated that Ep alone and rtPA 
alone were not able to neutralize the thrombogenicity of a 
damaged vessel wall with evidence of residual erythrocyte 
or platelet-rich mural thrombi respectively [4]. A single-arm 
prospective open-label study called the combined approach 
to lysis utilizing Ep and recombinant tissue-type plasmino-
gen activator in acute ischemic stroke (CLEAR) full dose 
regimen showed a comparable safety of this approach with 
historical rates of symptomatic intracranial hemorrhage with 
rtPA alone [5]. We described a case of acute ischemic stroke 
secondary to unstable carotid plaque with superimposed 
giant floating thrombus successfully treated with intravenous 
unfractionated heparin (UFH) and delayed CEA [6]. In the 
present case intravenous UFH to maintain partial thrombo-
plastin time at 1.5–2 times control was considered unsafe.

Carotid artery stenting (CAS) could be another valid 
option in cases without floating thrombus since comparable 
outcomes between CAS and CEA in skilled centers have 
been reported [7].

We conclude that in case of minor stroke secondary to 
plaque rupture, even without clear evidence of floating 

thrombus, strategies (both pharmacological and interven-
tional) other than IVT should be kept in mind as part of 
the therapeutic armamentarium in the concept of a more 
personalized medicine.
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Fig. 1  CT angiography showing plaque ulceration (white arrow) of 
left internal carotid artery in longitudinal and axial views soon after 
patient admission (a, b) and plaque thrombosis (white arrow) 6  h 

after intravenous thrombolysis in longitudinal and axial views (c, 
d). The same findings of (c, d) were detected on ultrasound duplex 
sonography (e, f)
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