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ABSTRACT: Background: Spontaneous dissection of the vertebral artery is uncommon. Method: 
Case study. Results: We report a 49-year-old woman who presented with the rapidly progressing basi
lar artery syndrome who was given an intravenous dose of tissue plasminogen activator seven hours 
after the onset of first symptoms. Thirty minutes after the injection, a dramatic recovery of the patient's 
consciousness and neurological signs was noted. Conclusion: To our knowledge, this is the first 
reported case of intravenous tissue plasminogen activator use in acute vertebral artery dissection. 

RESUME: Activateur du plasminogene tissulaire dans un cas de dissection de l'artere vertebrale. 
Introduction: La dissection spontanee de l'artere vertebrale est rare. Methode: Etude de cas. Resultats: Nous rap-
portons le cas d'une femme de 49 ans qui a consulte pour un syndrome de l'artere basilaire qui progressait rapide-
ment. On lui a administre une dose d'activateur du plasminogene tissulaire sept heures apres le debut des 
symptomes. Trente minutes apres l'injection, on a note une amelioration dramatique du niveau de conscience et des 
signes neurologiques. Conclusion: A notre connaissance, il s'agit du premier cas d'administration intraveineuse de 
t-PA dans la dissection aigue de l'artere vertebrale. 
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Vertebral artery (VA) dissections have been reported with 
increasing frequency.'"6 The dissection occurs when blood enters 
a vessel wall, through an intimal tear, resulting in an intramural 
hematoma which may compress and distort the lumen. Local 
thrombosis of the artery with subsequent distal embolization may 
lead to ischemic strokes. Anticoagulants have been generally 
advocated in symptomatic dissections.7 Considerable literature 
has been accrued on use of thrombolytics in acute myocardial 
infarction and stroke but, thus far, tissue plasminogen activator 
(t-PA) has not been applied to acute symptomatic VA dissection. 

The purpose of this report is to describe a case of spontaneous 
dissection of the vertebral artery, presenting clinically as basilar 
occlusion due to thromboembolism. Acute institution of treatment 
with t-PA was followed by a remarkable recovery of the patient. 

CASE REPORT 

A 49-year-old right-handed woman, with history of migraine 
headaches, experienced sudden onset of transient blurred vision and stag
gering gait as she was getting out of her car. A couple of hours later, she 
became nauseated and started to notice pain in the back of her head and 
neck, which continued to increase. Five hours after the onset of symptoms, 
she started to complain of the left-sided numbness and tingling followed 
by slurred speech, diplopia, and left-sided weakness. Her neurological 
examination revealed bilateral internuclear ophthalmoplegia, dysarthria, 
left hemiparesis, and left-sided sensory deficit. An urgent CT scan was 
interpreted as normal and negative for subarachnoid hemorrhage. The 
patient then underwent a lumbar puncture which was likewise normal. 

Within the next thirty minutes, she became progressively dysarthric, 
obtunded, rapidly deteriorating to an unresponsive state with decere
brate posturing and apnea, requiring intubation. Given the patient's crit
ical condition, cerebral arteriogram and magnetic resonance 
angiography were deferred. The clinical presentation of acutely evolv
ing brainstem ischemia was suspected. Therefore, an intravenous dose 

of 100 mg of t-PA (Activase, Genentech), according to the standard 
myocardial infarction protocol, was given seven hours from the onset of 
the first symptoms. Heparin was initiated thereafter. 

The intravenous route of administration of t-PA was chosen because 
of the patient's rapid progression of vertebrobasilar ischemia, leaving 
no time for more invasive, intraarterial, intervention. In fact, the experi
ence from the previous studies in Europe (see discussion) indicated that 
intravenous t-PA could be as successful as intraarterial administration in 
patients with basilar occlusion. In addition, no clinical trial for throm
bolytic use in patients with basilar symptoms was available at the time. 

Thirty minutes after the t-PA infusion, the patient began to regain 
consciousness and respond to verbal commands. Head MRI (Figure 1) 
on the next day showed increased signal on the T2 weighted images in 
the low anterior left cerebellar hemisphere, inferior right cerebellar 
hemisphere, anterior medulla, and inferior central pons. There was 
absence of flow void in the distal left vertebral artery and proximal basi
lar artery suggesting occlusions. Three dimensional phase contrast mag
netic resonance angiography displayed the absence of signal in the 
distal left vertebral artery and the mid-basilar artery which was again 
suggestive for occlusive disease. 

She further improved within the next couple of days and remained 
on heparin for three weeks following the t-PA injection. Conventional 
cerebral angiogram (Figure 2), three weeks after the onset of symptoms, 
revealed a dissection of the distal left intracranial vertebral artery, with 
aneurysmal dilatation, associated with severe stenosis of the vertebral 
artery at the level of the origin of the posterior inferior cerebellar artery 
(PICA). The right vertebral artery was small but with good flow. Good 
collateral flow via both posterior communicating arteries was noted. 
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Figure 1: Axial T2-weighted MRI (TR 2800, TE 80) demonstrates 
increased signal in the anterior left and inferior right cerebellar hemi
spheres. 

Subsequently, following a neurosurgical opinion, the patient was 
placed on ticlopidine. The second cerebral angiogram was performed 
six months after her initial event (Figure 3). Although no change in the 
size of the aneurysm was noted, for the previous months the patient 
became emotionally incapacitated, anxious about any type of activity, 
and housebound. A left suboccipital craniectomy with proximal, 
extracranial, occlusion, with two Sugita clips, of the left vertebral artery 
as it passed over the lamina of C-l, was performed. At surgery, the 
intracranial portion of the affected vertebral artery was quite widened 
and discolored. The PICA was involved in the area of the wide artery. 
No complications or any worsening of her preexisting deficit was expe
rienced following surgery. She has remained in a stable condition for 
the past three years. 

DISCUSSION 

To our knowledge, the presented case is the first reported 
case of intravenous t-PA use in basilar occlusion due to 
embolism from the vertebral artery dissection. By the time the 
patient received the thrombolytic agent, she was unresponsive, 
apneic (requiring mechanical ventilation), and with decerebrate 
posturing. According to the recent evidence from Mayo Clinic, 
no neurologic improvement, beyond a locked-in syndrome, is 
expected in patients who need mechanical ventilation for acute 
basilar artery occlusion.8 The necessity of intubation may, there
fore, serve as an early prognostic indicator for poor outcome to 
justify an institution of an aggressive treatment option. 

There is no general agreement on the best management of 
patients with acute vertebral dissection. Anticoagulants have been 
traditionally used to prevent intraluminal thrombosis and subsequent 
thromboembolic complications during the period of spontaneous 
healing.2'7910 Sherman et al.7 reported 24 cases of intracranial and 
extracranial vertebrobasilar dissections following an abrupt change 
in head position, with a high mortality rate (44.4%) in the non-anti-
coagulated group of 9 patients as compared to the group of 6 antico-
agulated patients with only one death (16.7%). However, no 
controlled studies are available to confirm the efficacy of anticoagu
lants in vertebral dissections or basilar thrombosis. 

Figure 2: Cerebral angiogram three weeks after the event (left vertebral 
injection, lateral projection) shows focal dissection (arrow) of intracra
nial segment of the left vertebral artery at the origin of left PICA and 
deficient basilar artery filling. 

The recently published results of the National Institute of 
Neurological Disorders and Stroke t-PA Study Group attested to 
the efficacy of t-PA in the treatment of acute ischemic stroke.11 

However, for patients with basilar thrombosis, thus far, no data 
are available on the safest and the most effective route of throm
bolytic administration. Beneficial outcome has been reported 
with superselective local intraarterial fibrinolysis with urokinase 
and streptokinase.1217 Intravenous t-PA also has been used with 
the encouraging results.18 In fact, the systemic t-PA, used for 
acute occlusion of basilar artery, revealed comparable outcome 
results to those treated for the same condition but by the intraar
terial route.17'18 Huemer et al.18 reported a series of 16 patients 
who received intravenous t-PA, at the identical dose to our 
patient (100 mg), whose hemorrhagic complication was 12.5%, 
comparable to the study by Brandt12 who reported a 14% hem
orrhagic complication rate when the thrombolytic agent was 
used intraarterially for basilar artery thrombosis. These results 
may inspire to institute thrombolytics in patients with basilar 
ischemia, although, thus far, the fibrinolytic has not been used 
for vertebral artery dissection. None of the patients in the above 
studies, treated with various thrombolytic agents for basilar 
thrombosis, had a documented dissection. The only known cases 
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Figure 3: Cerebral angiogram six months after the event (left vertebral 
injection, anterior oblique projection) demonstrates dissecting aneurysm 
with pouch (arrow). 

of thrombolytic use in arterial (carotid) dissection come from 
the study by Clark et al., who instituted intraarterial urokinase 
for intracranial vessel thrombolysis.19 The patients were suc
cessfully treated with the thrombolytic, injected through the 
catheter navigated through the acutely occluded carotid artery 
due to dissection, to lyse the embolus located distally to the area 
of dissection, in the middle cerebral artery territory. I may also 
speculate that in another case, reported by Zeumer et al.,13 verte
bral dissection may be suspected. The 27-year-old female, with 
symptoms of basilar thrombosis, had an angiographically docu
mented right vertebral and upper basilar artery occlusions. After 
an intraarterial injection of streptokinase, she recovered. 

The optimal time for institution of thrombolytic therapy is 
probably distinctly different between the patients presenting 
with the anterior and the posterior territory symptoms. The ben
eficial effect of t-PA was shown only if intravenous throm
bolytic therapy is applied within three hours from the onset of 
symptoms in patients with a carotid territory ischemic stroke. 
For patients with basilar occlusion, such time-limit may not 
apply. The previous studies which showed the beneficial effect 
of thrombolytics in basilar thrombosis have utilized a 24- to 48-
hour window.12,14 The first ongoing prospective, randomized, 
Australian clinical trial of intraarterial urokinase for basilar 

artery thrombosis is using a 24-hour time window from the 
symptoms onset and the institution of treatment. 

The value of heparin infusion following a thrombolytic 
administration is unknown in patients with basilar ischemia. For 
patients with acute ischemic stroke, according to the recently 
published and frequently quoted t-PA trial,11 no heparin is used 
after an intravenous t-PA injection. On the other hand, for 
patients with acute occlusion of the basilar artery, Huemer et 
al.18 reported a successful outcome in patients who received 
heparin after the intravenous t-PA injection. Identical combina
tion of the thrombolytic and heparin was applied in our patient. 
In the previously reported studies that showed an improved out
come in patients presenting with the basilar ischemia, heparin 
infusion has been routinely administered following the intraarte
rial institution of thrombolytic agents.1214 

It needs to be emphasized that the use of t-PA or anticoagulants in 
patients with arterial dissections may be potentially risky. The antico
agulants have been reported to be associated with an arterial rupture20 

and intracerebral hematoma.2122 However, the literature gathered on 
coronary artery dissections indicates that the thrombolytic agents can 
be given with relative safety.23"26 Most reported cases reveal unevent
ful outcome in patients treated with thrombolytics, used for acute 
myocardial ischemia, prior to the angiographic discovery of arterial 
dissection. Paradoxically, there are several reported cases of coronary 
artery dissections treated with thrombolytic therapy to lyse the throm
bus in the false lumen in the area of dissection, restoring the flow 
through the coronary artery.25,27'28 A typical example is a case of 
iatrogenic coronary dissection treated with intracoronary streptoki
nase, with uneventful recovery of the patient.25 On the other hand, an 
extension of a coronary dissection due to thrombolytic therapy has 
also been reported.29 Unfortunately, the exact risk associated with 
thrombolytics in acute vertebral dissections cannot be estimated at 
the present time. Our report is the first case of systemic t-PA adminis
tration in acute vertebral artery dissection in a patient with the clinical 
symptoms of basilar occlusion. 

The clinical presentation of dissection in the intracranial seg
ment of the vertebral artery is that of ischemia or hemorrhage. The 
distinction has to be made between subarachnoid hemorrhage and 
vertebrobasilar ischemia if anticoagulant or thrombolytic is consid
ered. Review of the published literature of Caplan et al.1 suggests 
that intracranial vertebral artery dissections with ischemic symp
toms carry a much poorer prognosis than dissections associated 
with subarachnoid hemorrhage. Of 18 patients with subarachnoid 
hemorrhage and 10 patients with ischemic symptoms in the verte
brobasilar distribution, due to intracranial vertebral artery dissec
tion, 22% death rate in the subarachnoid group was noted in 
contrast to 90% mortality in the ischemic group.1 However, the 
infrequency of occurrence of such dissections and selection bias 
for the cases gathered from literature review cannot provide any 
conclusion as to the actual mortality rates seen in clinical practice. 
If poor prognosis of intracranial dissections is confirmed by further 
studies, an aggressive therapy for non-hemorrhagic vertebral artery 
dissection may be justified and a clinical trial warranted. 

The acute arterial dissections may eventually progress into dis
secting aneurysms, as in our case. Dissecting aneurysms have been 
previously published only as case reports.30"41 Due to few non-sur-
gically treated patients reported, the natural history of intracranial 
vertebral artery dissecting aneurysms with ischemic symptoms 
remains unknown. The operative intervention with proximal verte
bral artery clipping or trapping has been advocated in order to 
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promote thrombosis in the dissecting aneurysm. However, 
Friedman and Drake published the disappearance of non-hemor-
rhagic intracranial vertebral artery fusiform dissecting aneurysm 
managed conservatively for four years.30 Spontaneous resolution of 
intracranial dissecting aneurysm in the internal carotid and middle 
cerebral arteries on postmortem examination has been documented 
in children.42 It is only since 1977 when Yonas et al.31 reported the 
first vertebral angiographic and direct surgical observation of the 
intracranial vertebral artery dissecting aneurysm and, therefore, 
most subsequent reported cases were managed surgically. 

A single case does not establish the safety of t-PA in arterial dis
sections. Therefore, we do not advocate administration of t-PA in 
unselected patients with vertebral arterial dissection. The decision 
to institute such treatment has to be carefully weighted depending 
on the severity and the prognosis of the patient's underlying condi
tion. Although symptomatic vertebral dissections with basilar 
occlusion are rare, their prognosis appears poor which means that a 
therapeutic effect can be shown in a relatively few number of 
patients. Consequently, for patients in critical condition, a random
ized controlled clinical trial may be both justifiable and feasible. 
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