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SHORT REPORT

Recombinant tissue plasminogen activator in two
patients with basilar artery occlusion

D Herderschee, M Limburg, A Hijdra, P A Koster

Abstract
Two patients with angiographically
proved basilar artery occlusion were
treated with systemic recombinant
tissue plasminogen activator (rtPA)
according to protocol. The first patient
was in a locked-in state and gradually
deteriorated. On repeat angiography the
basilar artery remained occluded. He
died and necropsy revealed a pontine
haemorrhagic infarction. The second
patient, who was comatose and with
decerebrate posturing, made a remarka-
ble recovery. Angiography showed
reperfusion. Therapy was initiated in the
first patient after six hours and in the
second after two hours. Treatment with
rtPA is promising but probably not
feasible for every patient. Success may
depend on duration of occlusion and
composition of occluding thrombus.

In patients with a severe neurological deficit
and an angiographically proved basilar artery
occlusion, prognosis for survival with a
reasonable quality of life is poor.'2 A recent
case series of patients with basilar artery
occlusion strongly suggested a relationship
between induced reperfusion and beneficial
clinical outcome.3 A case history suggested
clot lysis with local recombinant tissue
plasminogen activator (rtPA) therapy, but
angiography was only repeated after 20 hours
when spontaneous reperfusion may have
occurred.4 We studied the efficacy and safety
of systemic thrombolytic therapy with rtPA in
two patients with severe neurological deficit
and basilar artery occlusion.
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Patients and methods
Patients with severe neurological deficit
suggesting extensive brainstem ischaemia,
that is, coma or tetraparesis combined with
cranial nerve dysfunction or a locked-in state,
were eligible. Inclusion criteria were: time
between onset of symptoms and rtPA treat-
ment not more than six hours, age between 18
and 75 years, computerised tomography (CT)
scan of the posterior fossa without signs of
haemorrhage, angiographically proved
occlusion of the basilar artery, and informed
consent by a first degree relative.
Angiography was performed with selective

catheterisation of the vertebral arteries after

introduction of the catheter in the femoral
artery. A total dose of 100 mg rtPA was
administered intravenously: a bolus of 10 mg
was followed by 50 mg in the first hour and 20
mg in the second.and third hours, as already
shown to be effective in cardiological prac-
tice.5 Subsequently 500 mg acetylsalicylic-
acid (ASA) was administered intravenously
and anticoagulation was continued with
heparin, to prevent reocclusion as rtPA is a
short acting agent.6 Angiography was repeated
six hours after the first examination. Repeat
CT was performed after 24 hours, one week
and otherwise when indicated.

Case histories
Patient 1 A 59 year old man suddenly
became comatose. He had a history of diabetes
mellitus, retinopathy, cardiac failure, atrial
fibrillation, peripheral arterial disease and
renal failure necessitating chronic ambulatory
peritoneal dialysis (CAPD). Shivering exten-
sor movements and incontinence of urine
occurred at the onset of symptoms. An initial
diagnosis of an epileptic seizure was rejected
when a second physical examination demon-
strated a locked-in syndrome with intact
vertical eye movements, paralysis of pontine
cranial nerves, and a tetraparalysis. Angiogra-
phy showed basilar artery occlusion after the
origin of the anterior inferior cerebellar artery
with extensive collateral circulation along the
posterior inferior cerebellar artery to the
superior cerebellar artery. Treatment with
rtPA was initiated at six hours after onset and
was complicated by a minor nose bleed and
bleeding from the puncture site of the
angiography, which could be stopped by local
pressure. Neurological status remained
unchanged and so was the repeat angiography.
A gradual deterioration set in and the

patient died 26 hours after onset of symptoms.
At necropsy there was no internal bleeding.
The middle third of the basilar artery, show-
ing irregular intimal thickening, was occluded
by a thrombus, already showing signs of
organisation. There was extensive haemorr-
hagic infarction of the pons and a haematoma
with extension into the fourth ventricle.

Patient 2 A 36 year old man suddenly
became dizzy while working, and was brought
straight to the emergency ward. He had a
worsening-brainstem syndrome with dysarth-
ria, eye movement abnormalities and a left
hemiparesis, evolving into a coma with
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Figure la Left vertebral intraarterial subtraction angiography, lateral view, befo
treatment ofpatient 2, showing caudal occlusion (arrow) of the basilar artery with
collateral circulation to the rostral part (arrow).

Figure lb Repeat angiography ofpatient 2, after six hours, documents reperfusion
remaining intraluminal thrombus (arrow) and poststenotic enlargement of the basil
artery.

Figure 2 A CT scan of
patient 2, after two
months, shows a small
right occipital infarction.

decerebrate extensor movements of the arms
and finally apnoea.
The medical history showed hypertension

and hypercholesterolaemia; the patient was a
cigarette smoker. A CT scan showed a hyper-
dense basilar artery and an old supratentorial
lacunar infarction. Angiography disclosed a
congenitally absent right vertebral artery and,
after selective catheterisation of the left ver-
tebral artery, a proximal occlusion of the
basilar artery with some collateral circulation
to the distal part (fig la). Treatment with
rtPA was started immediately, 130 minutes
after the onset of stroke, with a remarkable
and sudden improvement in half an hour.
Three hours after initiation of therapy
neurological examination was normal, except
for a left upper quadrantanopia, which
gradually diminished in the next few weeks.
Repeat angiography after six hours showed
recanalisation with a local stenosis (fig lb).
Eight weeks later a small right occipital in-
farction was visible on CT (fig 2).

Discussion
Our first patient was treated at six hours after
onset of symptoms. There was no recanalisa-
tion on repeat angiography, and his condition

| deteriorated and he died. At necropsy there
was a pontine haemorrhagic infarction with
haematoma formation. The second patient
was treated after 130 minutes and had a suc-
cessful recovery. In our opinion early repeat
angiographic examination is necessary in the
pilot phase of rtPA treatment in this condi-
tion, as the quintessence of thrombolytic
therapy is the question of whether reopening
of occluded vessels is accompanied by clinical

tre improvement. With large delays of repeat
some angiography spontaneous recanalisation may

have occurred, and a causal relationship with
z with treatment is less certain. However, even

'ar recanalisation after six hours can be the result
of a natural course instead of treatment.
Our finding of no improvement in the

patient in whom recanalisation was not
achieved, and recovery during rtPA treatment
in the patient with recanalisation suggests a
relationship between, a very likely rtPA-

U induced, reperfusion and clinical recovery.
Haemostatic parameters, plasminogen and
alpha-2-antiplasmin, before treatment and
reassessed after 12 hours, showed evidence of
consumption of clotting factors, comparable
in both patients. Time span of the occlusion,
with organisation of the clot, might be impor-
tant, but on the other hand characteristics of
the original clot itself can be important, with a
"white", thrombocyte rich clot less amenable
to dissolution than a "red", fibrin rich clot.7
Angiographically proved reopening of coron-
ary vessels does not occur in 30-40% of
patients treated with systemic rtPA.6 Path-
ological examination of the first patient
showed localised intimal thickening of the
basilar artery with an already partially organ-
ised thrombus.

Complications in the first patient included
_ secondary haemorrhagic transformation of a
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large pontine infarction and bleeding from
puncture sites. No other complications in this
patient who had severe vascular disease were
encountered at necropsy. After a period of six
hours of total occlusion there may be too
much damage to vessel walls and systemic
rtPA may only augment the risk of local
bleeding, as in the first patient. The second
patient may have experienced a complication
which has not previously been reported in
thrombolysis of cerebral thromboembolism:
an embolus was dislodged from the occluded
basilar artery. The embolus was apparently
not itself dissolved by rtPA and may have
caused the occipital infarction. Spontaneous
artery-to-artery embolism from vertebro-
basilar atherosclerotic lesions causing occipital
stroke has been described before.89 On repeat
angiography in the second patient an
intraluminal clot of the basilar artery was
visible; risk factors for atherosclerotic arterial
disease were found and treated.'0 Oral
anticoagulation was continued. Involuntary
movement at onset caused a long diagnostic
delay in the first patient. These movements
occurred in the second patient too, but were
recognised adequately. These convulsive-like
movements are probably a sign of acute "vas-
cular decerebration" l

The use of rtPA is a promising develop-
ment in basilar thrombolysis, but has limita-
tions in effectiveness in dissolving all clots,
and may have a causative or additive part in
haemorrhagic transformation of large infarc-
tion, when administered after too much delay.
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