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Abstract

Acute ischemic vertebrobasilar stroke (AIVBS) is usually associated with poor outcome and
prognosis and in case of basilar artery occlusion (BAO) with high mortality. Intravenous throm-
bolysis (IVT), as a standard recanalization therapy of acute ischemic stroke (IS) within first
4.5 h, can be administrated beyond this therapeutic time window in case of symptomatic BAO.
Repeated IVT is generally contraindicated in case of early recurrent IS, despite a risk of poor
outcome or death after recurrent IS. The aim was to present 2 cases of repeated IVT for recur-
rent AIVBS and discuss specific situations where repeated IVT may be considered. Up to now,
repeated IVT has been reported only in recurrent stroke in anterior circulation.
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Introduction

Acute ischemic vertebrobasilar stroke (AIVBS) has typically a poor prognosis, while ischemic
stroke (IS) with the occlusion of the basilar artery (BA) is mostly fatal [1]. Intravenous throm-
bolysis (IVT) as a standard recanalization therapy for acute IS within the first 4.5 h after symptom
onset may be administered beyond 4.5 h in case of the symptomatic BA occlusion (BAO) [2]. The
reason for an extension of the therapeutic time window is the presence of a very high probability
of death or a poor outcome after stroke [1]. Despite the fact that the early recurrence of IS, espe-
cially in the BA territory, can be fatal for the patient, the repeated administration of IVT remains
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generally contraindicated [2]. The aim of this contribution is to highlight specific situations where
the repeated administration of IVT could be considered in case of recurrent IS in the BA territory.

Case 1

A 74-year-old male underwentrecurrent IS in the carotid territoryin 2012, and according
to CT angiography (CTA), atherosclerotic changes were present, including asymptomatic
stenosis of the BA. He was administered a combination of 100 mg of acetylsalicylic acid (ASA)
and 75 mg of clopidogrel daily as a prevention. He was able to walk independently (a broader
basis) without any aid (zero points in the National Institutes of Health Stroke Scale [NIHSS]
and 1 point in the modified Rankin scale [mRS]).

In August 2015, he was admitted for acute IS presented with dysarthria, central palsy of
the right facial nerve, and ataxia (NIHSS score: 6 points). No signs of acute ischemia were
observed on the admission noncontrast brain CT, and an occlusion of the BA was detected at
the site of known stenosis on the following CTA. Given the unfavorable anatomy, the interven-
tional radiologist did not indicate endovascular intervention, and thus IVT was administered
(80 mg Actilyse®; door to needle time [DNT], 35 min) with subsequent regression of admission
deficit to residual right-sided ataxia (NIHSS 1 and mRS 1). On the control CT scan after 24 h,
no ischemic changes were observed. CTA was not performed, as it would only represent a
radiation burden for the patient without impact on the further therapeutic procedure. In the
secondary prevention, combined antiplatelet and anticoagulant therapy (100 mg ASA and
LMWH [Fraxiparine® 0.4 mL twice daily]) and statin were administered and tiapridal inter-
mittently during unrest. Fifty hours after the administration of IVT, the sudden development
of quadriparesis with impaired consciousness occurred (NIHSS 24). A native brain CT did not
show new acute ischemic changes, and on the following CTA, occlusion of the BA remained (we
assume progressive chronic occlusion with distal embolization), and newly, the occlusion of
the right vertebral artery (VA) occurred. Endovascular intervention was not performed again
due to technical reasons - challenging anatomy with severe tortuosity of the subclavian artery
and the VA and possible chronic occlusion of the BA. Favorable result after previous IVT and
generally poor results of the endovascular intervention in case of the basilar atherosclerotic
stenosis/occlusion were the additional arguments for our treatment decision. Thus, repeated
IVT was administered (80 mg Actilyse®, DNT 44 min) with a significant regression of neuro-
logical deficit into moderate bilateral limiting independent walking only indoors (NIHSS 2 and
mRS 3). Due to the failure of the previous combined antiplatelet and anticoagulation therapy,
continuous administration of eptifibatide (Integrilin®) was initiated. The control CTA after 24
h showed recanalization of the right VA and persisting occlusion of the BA. No new ischemic
changes and no hemorrhage after IVT were detected. On the following MRI, small ischemic
lesions in both cerebellar hemispheres were present, without the finding of acute ischemia in
the brainstem. The patient was subsequently treated with a combination of anticoagulation
therapy (LMWH; Fraxiparine® 0.8 mL twice a day) and dual antiplatelet therapy (Aggrenox®)
and transferred into a rehabilitation facility (NIHSS 2 and mRS 3). After 5 months, he was
capable of basic self-care and independent walking using a low walker (NIHSS 0 and mRS 2).

Case 2
A 52-year-old male suffered IS with a residual mild right upper limb paresis (NIHSS 1 and

mRS 1) in 2013. A megadolichobasilaris (within dolichoectasia of the intracranial arteries)
was detected on CTA. He was administered 100 mg of aspirin per day. In November 2015,
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he was admitted for acute onset of left-sided central hemiparesis with impaired sensation
with central paresis of the right facial nerve (NIHSS 5). On the admission noncontrast brain
CT, no acute ischemic changes were observed, and insignificant atherosclerotic plaque in the
BA was detected on the CTA. After the administration of IVT (60 mg Actilyse®, DNT 44 min),
residual slight movement impairment of the right limb was present (NIHSS 2 and mRS 1). No
signs of ischemic changes were present on the control MRI. The patient was switched from
ASA to clopidogrel (recurrence of IS on ASA and the increased risk of cerebral hemorrhage
resulting from dolichoectasia of the cerebral arteries [3]) in combination with statin (rosuv-
astatin 20 mg). After the patient’s discharge to home, a radiologist reevaluated the MRI finding
of a plaque in the BA as a mural thrombosis without evolution over time. Thus, the patient
returned to the hospital for an initiation of anticoagulation therapy 11 days after the admin-
istration of IVT. Four hours after the patient’s return to the hospital, he developed suddenly
dysarthria with palsy of the right facial nerve and right-sided hemiparesis (NIHSS 8).

On the immediately performed CT, no signs of acute ischemia were present, and emboli-
zation of the thrombus in the BA was suspected. Repeated IVT was administered (60 mg
Actilyse®, DNT 33 min), withapromptrecovery (NIHSS 2and mRS 1).In secondary prevention,
the patient was switched to oral anticoagulation therapy with warfarin.

In March 2016, a week after dose reduction of warfarin with following decrease of INR
from 2.5 to 1.3, the patient suffered from a recurrent IS (right-sided hemiparesis with dysar-
thria, NIHSS 5). On the admission CTA, thrombus in the BA was not present. IVT was admin-
istered (60 mg Actilyse®, DNT 43 min), but the deficit fluctuated. After the control CT, eptifi-
batide was administered intravenously for the next 24 h. Subsequent partial regression of
deficit to moderate paresis of the right upper extremity (NIHSS 5 and mRS 2) occurred.

Discussion

Currently, IVT remains still contraindicated for patients with a history of previous IS in
the last 3 months with severe residual clinical or radiological findings [4]. We performed
repeated IVT in both presented cases regarding the fact that the ischemia in the VB territory
may be fatal or associated with poor outcome in patients with initially severe deficit. The BAO
represents the specific situation in the treatment of IS in posterior circulation, where IVT may
be administered beyond standard 4.5 h based on extremely high probability of the patient’s
death. Moreover, the later recanalization decreases the chance for clinical improvement and
survival, and even in the posterior circulation, shortening onset-to-treatment time has an
effect on good clinical outcome [5].

Dorndk et al. [1] have documented a severe prognosis of patients with stroke in the VB
territory in a group of 51 patients; only 30% of them achieved good clinical outcome (mRS
0-2) at 3 months after the stroke. The recanalization rate after IVT does not exceed 15-30%
in the occlusion of large cerebral arteries [6-8]. Thus, endovascular treatment is recom-
mended as a standard treatment option [9-11] for IS in anterior circulation. In case of BAO,
endovascular treatment should be also considered, even beyond the recommended 6-h time
window for stroke in anterior circulation as life-threatening therapy. In our case, the endo-
vascular therapy of BAO was not performed due to described anatomical and technical limi-
tations.

Early repeated administration of IVT has been reported only in the form of case studies.
Topakian et al. [12] reported the use of IVT repeatedly up to 90 h in the case of recurrent IS
in the anterior circulation, and recently, Bouchal et al. [13] reported recurrent IS in the
anterior circulation. Wu et al. [14] reported 57 cases with the time interval between repeated
administration of IVT <14 days only in 20 of them (in 10 of them within 48 h).
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The risk of cerebral hemorrhagic complications after IVT was reported significantly
lower in the VB territory compared to anterior circulation [15, 16], and it may be suggested
that also risk of hemorrhagic complications after repeated IVT could be lower in IS in the VB
territory. We used eptifibatide (Integrilin®, antagonist IIb/Illa receptor blocking the final
common pathway of platelet aggregation) after the failure of conventional therapy. According
to the previous reports, the co-administration of IVT and eptifibatide did not lead to the
increase of complications and showed certain clinical benefit [17-19].

Despite the positive results of repeated, uncomplicated administration of IVT in our
patients, limitations related to presentation of the 2 isolated cases from 1 center must be
considered. In conclusion, repeated early administration of IVT in both presented cases led
to significant clinical improvement. In the first presented patient, IVT was probably life-
threatening. None of the both patients had complications. The use of eptifibatide during the
failure of a conventional antiplatelet and anticoagulant therapy to reduce the risk of new
thrombotic complications in the first hours after the administration of IVT was not associated
with complications. The early recurrence of IS in the VB territory may be fatal, and thus
repeated administration of IVT might be considered in individual cases as a life-threatening
treatment.
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