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Subsequent Subarachnoid Hemorrhage from Clinically
Unrelated Vertebral Artery Dissection after Thrombolytic
Therapy
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Thrombolysis administration poses certain safety issues in ischemic stroke patients with cerebrovascular changes that are vulnerable to hemorrhage. Furthermore, the lack of related studies has resulted in an unclear understanding of thrombolysis safety in ischemic stroke patients
with intracranial dissection, including those involving the vertebral artery. This study describes
a case of a 59-year-old female who developed subarachnoid hemorrhage from clinically unrelated vertebral artery dissection after thrombolysis. Histories of severe headache with posterior
fossa involvement in patients receiving thrombolytic therapy may indicate careful assessment
for intracranial vertebral artery dissection, even if the clinical picture of the patient suggests
another arterial syndrome.
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INTRODUCTION
Thrombolysis administration poses certain safety issues in ischemic stroke patients with cerebrovascular changes that
are vulnerable to hemorrhage. Although
thrombolysis in cases of a non-ruptured
aneurysm or extracranial artery dissection is relatively safe,1,2 its safety in ischemic stroke patients with intracranial
artery dissection remains unclear due to
a lack of evidence.
However, there have been a few cases
of ischemic stroke caused by intracranial
artery dissection that did not present
with subsequent subarachnoid hemorrhage (SAH) after administration of
recombinant tissue plasminogen acti-
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vator (r-tPA).3-5 Here, we report a contrasting case of subsequent SAH from
unforeseen intracranial vertebral artery
dissection (VAD) after thrombolysis in
a patient with middle cerebral artery
(MCA) syndrome.

Copyright © 2022 Korean Society of
Interventional Neuroradiology
This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is
properly cited.

CASE REPORT
A 59-year-old female presented to our
institution 61 minutes after a clear onset of aphasia. She had experienced a
severe headache on the previous day,
followed by nausea and vomiting on
the day of hospitalization. No history of
recent trauma or any significant medical
history was reported. Her blood pres-
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sure on admission was 165/112 mmHg.
Initial non-contrast computed tomography (CT) of the brain
showed no evidence of intracerebral hemorrhage (Fig. 1A).
She was diagnosed with an acute left MCA infarction after
a significant mismatch was found between the perfusion
CT and diffusion-weighted magnetic resonance imaging
(DW-MRI) findings (Fig. 1B). The CT angiogram showed no
occlusions in the large intracranial arteries, but it revealed a
small non-ruptured aneurysm of the left MCA bifurcation
accompanied by a slight dilation in the left intracranial vertebral artery (Fig. 1C). Her aphasia symptoms improved at the
time of arrival to our emergency room. However, her anomic
aphasia corresponding to a National Institutes of Health
Stroke Scale (NIHSS) score of 1 deteriorated to global aphasia
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(NIHSS score, 5) at 5 hours 20 minutes after initial onset time.
Consequently, we decided to administer late thrombolytic
therapy considering fluctuating aphasia caused by misery
perfusion in the inferior division of the left MCA, as well as
due to the evidence of significant salvageable tissue on DWMRI/perfusion CT imaging and favorable outcomes in a
recent trial on an extended time window for thrombolytic
therapy.6 The last normal time to intravenous r-tPA time was
6 hours, which was 40 minutes post-drug administration for
neurological deterioration. The patient’s aphasia improved,
showing an NIHSS score of 1 at 5 hours after r-tPA (0.6 mg/kg)
administration. Later, she complained of a severe headache having a numerical rating scale (1–10) score of 6 twice
(6 hours and 9 hours 30 minutes) after administration of r-tPA,
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Fig. 1. A case of subarachnoid hemorrhage caused by the dissection of the left vertebral artery after thrombolytic therapy. (A) Initial brain computed tomography (CT) scan of a 59-year-old female patient shows no intracranial hemorrhage. (B) Diffusion-weighted magnetic resonance image and
perfusion CT scan show significant mismatch on the left temporal lobe. (C) Initial CT angiography reveals mild dilation (arrow) and proximal narrowing (arrowhead) in the V4 segment of the left vertebral artery and a small non-ruptured aneurysm in the bifurcation of the left middle cerebral artery.
(D) Repeated CT scans reveal a massive subarachnoid hemorrhage. (E) Repeated CT angiograms show more prominent dilation and narrowing in
the V4 segment of the left vertebral artery than findings in (C). (F) Intraoperative findings reveal a dissecting aneurysm with clots of this vertebral
artery (arrow).
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with systolic blood pressure between 135 and 172 mmHg.
Analgesics were administered, and she was kept under
observation because her neurologic status was stationary.
Subsequently, a seizure developed 10 hours 20 minutes after
r-tPA administration, with blood pressure at 253/143 mmHg.
After assessment of the seizure, brain CT and angiography
were repeated. The imaging studies revealed SAH at the posterior fossa and intracranial VAD at an area clinically unrelated
to the MCA syndrome (Fig. 1D, E), despite initial brain CT only
showing subtle dilatation without hemorrhage around the
intracranial vertebral artery. Intra-operative findings revealed
a dissecting aneurysm with clots at the vertebral artery
(Fig. 1F). Despite the surgical trapping of the dissecting aneurysm and decompression craniectomy for the occipital
swelling and laminectomy on C1, the patient died of massive
intracranial hemorrhage.

DISCUSSION
Although suitable treatment was provided for acute ischemic
stroke, an unforeseen contingency developed during the
hyperacute phase. In our case, SAH after thrombolysis was
caused by a dissecting vertebral artery and not the aneurysm
at the artery causing an infarction. In a meta-analysis of 5 case
series studies on ischemic stroke patients with non-ruptured
intracranial aneurysms treated with intravenous thrombolytic
agents, the pooled rate of symptomatic intracranial hemorrhage was 6.7%.1 Furthermore, the risk ratio of symptomatic
intracranial hemorrhage after thrombolysis did not differ
between acute ischemic stroke patients with or without a
non-ruptured intracranial aneurysm.1 Similarly, a meta-analysis of 10 studies on patients with cervical artery dissection-related stroke found no statistical differences in symptomatic
intracranial hemorrhage.2 Current clinical practice guidelines
state that intravenous thrombolysis is reasonably safe and
potentially recommended in patients with extracranial cervical dissection or non-ruptured aneurysms measuring <10
mm.7 However, thrombolysis safety in intracranial arterial
dissection cases remains unknown and uncertain.7
Since vertebral and carotid arteries have different embryological origins, spontaneous dissections of these 2 arteries
also differ.8 In an observational study analyzing 1,027 patients
with new-onset spontaneous cervical artery dissection, SAH
occurrence was 10 times higher in patients with spontaneous VAD than in patients with internal carotid artery dis-
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section (6.0% vs. 0.6%).8 Additionally, the intradural vertebral
artery is more susceptible to rupture because it has a thinner
tunica media and adventitia and contains fewer elastic fibers
than other intradural arteries.9 Due to these histological differences, hemorrhagic intracranial arterial dissection occurs
more often in the posterior fossa, which corresponds to the
anatomic location of the vertebral arteries.8,10 Hence, the use
of thrombolytic agents in patients with intracranial VAD may
be associated with a higher risk of hemorrhagic complications than in those with other intracranial arterial dissections.
Several studies have reported on the safety of intravenous
thrombolysis in acute ischemic stroke due to cervical artery
dissection2,5,11; however, these studies did not analyze intracranial VAD. Future studies should evaluate thrombolysis in
relation to intracranial VAD, which might cause fatal bleeding, like our case. In our patient, the cause of the left MCA
occlusion could not be determined due to incomplete study.
The possible causes may be cardiogenic or involve rare simultaneous dissections of the MCA and vertebral artery.
A meta-analysis showed that headaches associated with
ischemic stroke mainly had tension-type features with moderate to severe intensity in 6–44% of patients.12 Additionally,
2 single-center retrospective cohort studies found that headaches occurring during or immediately after intravenous
thrombolysis via r-tPA administration did not reliably predict
intracranial hemorrhage.13,14 However, an acute, severe
throbbing headache localized to the occipito-nuchal area
is a typical symptom of VAD. This may serve as a warning
sign, considering our experience with our patient who complained of a severe headache the day before admission and
after r-tPA treatment.15 If we had attended to subtle dilation
in the left intracranial vertebral artery on initial brain CT before r-tPA administration, we would have treated the patient
using antiplatelet agents instead of thrombolytic agents,
followed by the observation of the dissecting aneurysm for
endovascular therapy and assessment for possible simultaneous dissections of the MCA and vertebral artery caused by
a collagen vascular disease.
In conclusion, a detailed evaluation of a patient’s vasculature through angiography may be indicated in ischemic
stroke patients with a severe headache. Particularly, in cases
with a clinical history of severe headache suggestive of posterior fossa involvement, careful assessment for intracranial
VAD using angiography and additional imaging tests, such
as susceptibility-weighted MRI would be beneficial. These
imaging studies may be able to detect a small amount of
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hemorrhage or intramural hematoma in patients receiving
thrombolytic therapy, even if the clinical picture of the patient indicates involvement of unrelated arteries.
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