28 The Open Critical Care Medicine Journal, 2011, 4, 28-34

Clinical Diagnostics, Therapy and Outcome After Basilar Artery Thrombosis

Anja Lohse ™', Christoph Preul', Otto W. Witte' and Stefan Isenmann'

2

'Hans Berger Clinic for Neurology, Jena University Hospital, Friedrich-Schiller-University, Erlanger Allee 101, D-
07747 Jena, Germany

’Department of Neurology, Helios Clinic Wuppertal, Heusnerstr. 40, D-42283 Wuppertal, and University of
Witten/Herdecke, Germany

Abstract: Acute basilar artery occlusion is a relatively rare but life threatening condition requiring rapid diagnosis and
treatment. The circumstances and predictive value for outcome in these patients are not well documented. 88 patients with
basilar artery occlusion treated in the Department of Neurology at Jena University Hospital from 1998 to 2007 were
identified and studied. Of these, 45 were males and 43 females, aged between 20 and 92 years (median, 63 years). In
60.2%, MRI with MR angiography led to the diagnosis; 13.6% of all cases were diagnosed by cranial CT. 45 patients
were treated with thrombolytic therapy with rt-PA (44/45) or urokinase (1/45; in 1999). Out of 45 patients, eight (17.7%)
initially received systemic (i.v.) thrombolytic treatment.

Recent research has suggested that for patients with unambiguous basilar artery thrombosis, the only promising treatment
option is early thrombolytic treatment. The major clinical goal is to enable patients to live an independent life after the
acute phase and, if required, rehabilitation. Consequently, this challenges the concept of a “thrombolysis at all costs”
approach, especially in case of multi-morbidity, unidentifiable time frames, and comatose patients with regards to possible
poor functional prognosis. An adequate therapy in the sense of an adaptable scheme, starting with immediate maximum
therapy following diagnosis, and with defined decision points for possible therapeutic limitations at later stages of the
disease course after ensuring poor prognosis may require further testing, depending on clinical conditions and the patients’

documented, or presumable wishes.
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INTRODUCTION

Thrombosis of the basilar artery is a relatively rare yet
serious type of ischaemic stroke that causes death in up to
95% of all cases, unless quick and sufficient therapy is
provided. Basilar artery thrombosis may be caused by local
thrombosis on the basis of a prominent stenosis of the basilar
artery, arterio-arterial embolism with an upstream stenosis,
or, in even rarer cases, dissection of the vertebral artery, or
cardiac/ aortic (arterio-arterial) embolism [39].

Definite diagnosis can be reached using different imaging
methods, such as computed tomography (CT) and magnetic
resonance imaging (MRI), or by conventional cerebral
angiography. In addition, ischemia in brain regions which
are supported by the basilar artery (i.e. brainstem,
cerebellum, thalami, and the territory of the posterior
cerebral arteries) can be differentiated from bleedings and
other lesion types, e.g. tumors or inflammatory lesions.

Up to the 1980s, therapeutic options with basilar
thromboses were very limited, and the course of the disease
was mostly lethal, especially since elaborated intensive
medical care of stroke patients had not yet been established.
Thus, the mortality of patients suffering from
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angiographically identified basilar thrombosis was between
80 and 90% [1-3]. The introduction of intra-arterial (i.a.) use
of fibrinolytics in the early 1980s led to a significant
improvement of prognosis. However, even after successful
recanalisation of the basilar artery, mortality still reached an
average of 50% [4-6]. This may have been due to the fact
that vulnerable brain tissue in critical brain stem structures
has been irreversibly damaged before initiation of sufficient
therapy and vessel recanalisation.

Nowadays, the prognosis of basilar artery thrombosis is
still poor. Thus, it is common sense that nearly any
promising intervention appears justified [7], because of the
otherwise disastrous outcome. Due to the rapid progress in
endovascular methods within the past 25 years, especially
local intra-arterial fibrinolysis [8], angioplasty [9], and more
recent development in fibrinolytics, more refined therapies
of brain stem strokes have been established and
systematically analyzed [19].

Today, most clinical neurologists would agree that
thrombolytic therapy is an efficient strategy for acute basilar
artery occlusion. This therapy can help save lives as well as
prevent or mitigate neurological symptoms and physical
handicaps. Complications of this therapy can be predicted on
a general, but not on an individual basis. Occasionally, this
treatment may cause more harm than good to the patient
[10]. Unfortunately, there is little data available on
functional outcome as well as survival rates in follow-up
examinations [11]. In order to contribute to these issues,
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accessible data of 88 consecutive patients with basilar artery
thrombosis from a single center have been studied. All
patients have received medical treatment in the Department
of Neurology at Jena University Hospital from 1998 to 2007
—1. e., for a decade.

MATERIAL AND METHODS

88 consecutive patients suffering thrombosis of the
basilar artery treated in the Department of Neurology at Jena
University Hospital from 1998 to 2007 were retrospectively
analyzed. All patients had either been diagnosed with basilar
artery occlusion, or presented with stoke patterns typical of
basilar artery thrombosis on cerebral imaging (CT or MRI).
Of these, 45 were males and 43 females, aged between 20
and 92 years (median, 63 years).

Using available files, data were compiled about the
medical history, diagnoses, etiology, risk factors, therapy,
and outcome (using mRS) of these patients. Data were
systematically collected and statistically analyzed using
SPSS for Windows 11.5 (SPSS Inc., Chicago, USA;
normally distributed, unpaired simple T-Test).

RESULTS

Among the 88 patients, there were 43 women (48.9%)
and 45 men (51.1%). The average age was 64.1£14.8 years
(20-92 years). In our study male patients were on average
twelve years younger than female patients (p<0.05). All
patients had been diagnosed with ischemic stroke in the
basilar artery territory through cerebral imaging. In 60.2%,
MRI with MR angiography led to the diagnosis; only 13.6%
of all cases were diagnosed by cranial CT.

The affected brain areas were: cerebellum, pons,
thalamus, midbrain, and posterior cerebral artery territory.
Some patients only had a minor stroke in the posterior
cerebral artery territory, others had large areas affected,
partly on both sides (Table 1, Fig. 1). Accordingly, the initial
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symptoms were rather heterogeneous (Fig. 2). Most common
were impaired level of consciousness (71/88), cranial nerve
palsy (58/88), limb paresis (50/88), dysarthria (40/88),
dizziness/vertigo (34/88), nausea and vomiting (25/88),
respiratory failure (21/88), headache (10/88), and sensory
deficits (9/88).

Table 1. Frequency of Stroke Areas
S. No Stroke Localization n %
1 Pontine Ischemia 63 71,6
2 Cerebella Ischemia 62 70.5
3 Thalamic Ischemia 45 51,1
4 Midbrain Ischemia 43 48,9
5 Posterior artery territory Ischemia 31 35,2

n=number of patients (of 88) with stroke distribution.

In 45 out of 88 cases (51.1%), symptoms evolved
gradually or even fluctuating. Mild symptoms had been
present for up to two months in individual cases before the
acute event qualifying for admission. These symptoms have
been retrospectively classified as symptoms of basilar artery
pathology. In other patients, symptoms occurred as transitory
ischemic attacks (TIAs) with complete remission within a
few minutes before admission and cerebral imaging. In a
large group of patients (50/88) symptoms such as impaired
consciousness occurred suddenly and unexpectedly, often
with evolution of coma within few hours.

None of these patients had been definitely diagnosed
with a congenital clotting disorder or propensity to
thromboses before the actual occurrence of basilar artery
thrombosis. 24 patients (27.3%) had had myocardial
infarction, coronary heart disease, deep vein thrombosis,
pulmonary embolism, or persistent foramen ovale (PFO)

Fig. (1). MRT four days after patients' admission to the hospital. DWI shows bilateral (complete) pontine, cerebellar, and bilateral infarction
of the posterior circulation, respectively. In the TOF angiography basilar artery is missing.
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Fig. (2). Initial symptoms of basilar artery thrombosis (percentages).

previously. However, no former basilar artery pathology was
present in any of the patients. Based on imaging criteria,
local thrombosis of the basilar artery was present in 41 out of
88 patients (53.4%), while in 47 out of 88 patients (46.6%)
the symptoms were attributed to embolism. This
differentiation is based on the angiographic findings and the
appearance of the basilar artery after recanalisation: 45
patients were treated with thrombolytic therapy with rt-PA
(44/45) or urokinase (1/45; in 1999). Out of 45 patients,
eight (17.7%) initially received systemic (i.v.) thrombolytic
treatment. These patients had either been referred to the
University Hospital Jena from peripheral hospitals and i.v.
thrombolysis has been initiated as ‘bridging therapy’ to
bridge the time delay to arrival at the center. Three of these
eight patients (37.5%) also received local (i.a.) thrombolytic
therapy subsequently.

Two patients failed to receive local thrombolytic therapy
owing to technical inaccessibility of both vertebral arteries.
In one patient, the basilar artery remained occluded despite a
maximum rt-PA dose (100 mg) so that mechanical
recanalisation through a catheter was attempted and
achieved.

26 out of 45 patients (57.8%) who had received
thrombolytic therapy showed clear clinical improvement
(using mRS) and sufficient collateralization. Therefore, in
these cases, there was no need for further treatment.
Additionally, another patients basilar artery remained
occluded in spite of systemic thrombolytic therapy with
urokinase. This patient died later from sepsis with multi
organ failure. Three out of 45 patients (6.8%) were also
treated with a GP-IIb/Illa inhibitor. Two of them had
complete recanalisation. Ensuing therapeutic anticoagulation
with i.v. heparin was completed in 39 out of 45 patients
(86.7%).

43 out of 88 patients (48.9%) have not been treated with
thrombolytic therapy. This was due to uncertain time frame
(with already demarcating posterior circulation infarction),
or with time frames covering ten hours or more (14/43;
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32.6%), a generally reduced patient condition (already before
the actual event), or multi-morbid patients (8/43; 18.6%),
significant stroke demarcation on c¢CT or MRI (16/43;
37.2%), and spontaneous recanalisation (19/43; 44.2%). This
list allowed for more than just one cause per patient.

Patients were tested for common risk factors of
arteriosclerosis as well as cardiac diseases. Table 2 illustrates
the major risk factors. Four male patients did not reveal any
of the known risk factors tested; eight patients revealed five
risk factors, whereas two patients (both female) had even six
risk factors.

Out of 88 patients, 66 had to be fed through a nasogastric
tube for at least 24 hours to ensure sufficient supply with
medication and nutrition, owing to impaired swallowing or
impaired vigilance. 30 patients (34%) required percutaneous
endoscopic gastrostomy treatment for long-term swallowing
impairment.

69 out of 88 patients (78.4%) faced complications during
their hospital stay, most commonly pneumonia with 54 out
of 88 patients (61.4%). 38 out of these 54 patients (70%) had
to be mechanically ventilated. The reasons for intubation
were either protective intubation to avoid aspiration,
impaired consciousness, cardiopulmonary reanimation,
sedation for imaging diagnostics, or respiratory
insufficiency. Arterial hypotension requiring volume therapy
or even transient catecholamines occurred in 35.2% of all
cases (31/88 patients). Bleeding complications such as
gastro-intestinal bleedings and cerebral hemorrhage occurred
in eleven patients (12.5%), eight of whom (72.7%) had
received thrombolytic treatment.

The Modified Rankin Scale (mRS) was calculated from
the reports (Fig. 3). 21 patients (23.8%) had no or only few
handicaps (mRS<2) caused by the previously diagnosed
basilar artery thrombosis and were not essentially
handicapped in their everyday activities. 30 out of 88
patients (34.1%) were moderately or strongly handicapped,
sometimes even to an extent that required support in their
everyday activities (mRS 3—4). Twelve of these patients
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Table2. Sex-linked Distribution of Risk Factors and their Frequency; Most Risk Factors were First -Order Factors
Risk Factor Number Of Patients (Absolute) %
Total Men Woman Total Men Woman

Arterial Hypertension 65 29 36 74 64 84
Age>65 Years 54 20 34 61 44 79
Arial Fibrillation 38 13 25 43 29 58
Hypercholesterolemia 36 21 17 41 47 40
Diabetes Mellitus 29 7 2 33 16 51
Nicotine Abuse 17 12 5 19 27 12
Previous Stroke 17 8 9 19 18 21
Alcohol Abuse 11 9 2 13 20 5

were referred as in-patients with massive functional
handicaps (mRS=5) to rehabilitation. 25 patients (28.4%)
died in hospital (mRS=6).

Out of 21 patients with a mRS ranging from 0 to 2, 15
(71.4%) had been treated with thrombolytic therapy; only six
patients (28.6%) were in clinically good condition without
thrombolytic therapy, but none of these patients without
thrombolytic therapy had a mRS of 0. Nine out of 30 patients
(30%) with a mRS of 3 to 4 had been treated with
thrombolytic therapy, the other 21 patients (70%) in this
group did not have this therapy. Apart from this statistical
analysis based on the mRS, we observed that out of all
patients who had received thrombolytic therapy, twelve
(27%) died, whereas out of all patients without thrombolytic
treatment, 13 (30%) died. This observation can only be made
if you form a group out of those nine patients who had been
severely handicapped with a mRS of 5 together with three

such patients (25%) without thrombolytic therapy.

All patients were referred to the neurological intensive
care unit, irrespective of thrombolytic treatment.

54 out of 86 patients (61% of the total number, 86% of
those who survived) were referred to rehabilitation. The
duration of rehabilitation treatment varied from three days
(rehabilitation cancelled by the patient) up to 162 days, the
average being 65.3 days (median: 57 days). After the critical
stage, four patients were referred back to local hospitals; no
data are available on their further course.

25 out of 54 patients (46.3%) were discharged home after
rehabilitation. 16 out of these patients had been in the
thrombolytic-therapy group. Another ten patients — five out
of each group — were referred to community care or nursing
homes. Two patients without thrombolytic therapy died
during rehabilitation. For 17 patients, no reports on their
rehabilitation or further progress were available.

| EmRS 0-2 EmRS 34 OmRS 5 OmRS 6 |
Patients without . =
thrombolysis 6[14%)] 3[7%] 13 [30%)]
Patients with
thz:;nbzl\;vslis 15 [33%] 9 [20%] 12 [27%]
Total numbers of
patients (n=88) 21 [24%)] 12[14%] 25 [28%)]

Fig. (3). Outcome of patients with basilar artery thrombosis modified Rankin scale (mRs) according to therapy (percentages in brackets).
Mps: 0=no symptoms at all, 1= no significant disability despite symptoms, 2= slight disability, 3= moderate disability, 4=moderately severe

disability, 5= severe disability, 6=death.
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DISCUSSION

The natural course of basilar artery is often lethal, and even
survivors bear a high risk for mortality and morbidity [12,13].
The ’best’ and most sufficient treatment methods are still a
matter of debate. Since the 1980s, various case reports and
follow-up studies on the outcome of acute vertebro-basilar
thrombosis have been published [2,4,5,8,14]. The frequency of
recanalisation after thrombolytic therapy has been estimated to
be between 40 and 100%, and the survival rate between 25 and
70%, depending on patients selection and the type of therapy
[2,4,5,8,14-16]. Unfortunately, the number of patients available
was often too low to draw valid conclusions.

This retrospective study examines a relatively high number
of patients from a single university center treated over a 10
years period of time. We set out to identify possible trends and
independent factors influencing the rate of recanalisation and
patients’ clinical outcome.

In the Department of Neurology at the Friedrich Schiller
University Hospital, Jena, 88 patients were identified as having
basilar artery thrombosis between 1998 and 2007. This
represents 1.7% of all strokes during that time in this single
university center. There is no evidence of seasonal variation.
Within the first three years (1998-2000), the number of patients
with basilar artery thrombosis cases increased from five to 16
patients per year. This apparent increase may either represent
realistic conditions or reflect the progress in alertness and
diagnostic measures. In the ensuing years, the incidence was 8.8
patients per year with only minor variability.

As for the distribution of sexes, other authors’ findings vary
widely: Wijdicks ef al. [17], identified 25 patients (11 females
and 14 males), Sliwka er al. [18] identified 36 patients (8
females and 28 males), and Arnold et al [19] identified 40
patients (18 females and 22 males). Our group consisted of 43
female and 45 male patients. Other studies may be more
heterogeneous due to lower patient numbers or because of
varying inclusion and exclusion criteria.

Regarding the patients’ age, the literature gives an average
of 60 years [17,18,19], which is in agreement with an average
age of 64 years in our patient cohort. In our study male patients
were on average twelve years younger than female patients
(p<0.05). In contrast, the proportion of females was higher than
that of males for nearly all risk factors (hypertension, diabetes,
cardiac arrhythmia, previous stroke). This can be correlated
with data from the literature concerning the incidence of cardio-
vascular risk factors. Women aged 60 or older suffer more often
from type-two diabetes and arterial hypertension than men
[20,21]. Atrial fibrillation, however, is generally more frequent
in men [22]. In our study though, females were affected more
often. Based on studies on arterial hypertension, 70% of all
stroke patients are hypertensive [23,24]. Here, 74% of the
patients had been diagnosed with arterial hypertension.

The clinical pictures of basilar artery thromboses were
heterogeneous and typically included impaired consciousness,
cranial nerve palsy, limb paresis as well as dysarthria (in
descending order). Establishing an initial diagnosis, in
connection with a clinically rather inhomogeneous condition, is
difficult. In half of the patients the onset of the symptoms was
sudden and acute, while in the other half of cases, symptoms
progressed slowly and were fluctuating. Considering the most
likely consequences, especially missing or delayed diagnosis,
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basilar artery thrombosis has to be generously included into
differential diagnosis at an early stage.

In 1996, Wijdicks et al. reported an MRI rate of 12% for a
reliable diagnosis; the CT rate was 44% [17]. 29.5% of the
patients analyzed in this study were primarily examined using
MRI including MR angiography, which detected basilar artery
thrombosis or vessel recanalisation. 59.1% of these patients
were initially sent to cranial CT and CT angiography with only
13.6% being identified with a pathology in the basilar artery
territory. In contrast, in 60.2% of all patients MRI led to a
reliable and immediate diagnosis. In conclusion, the clinical
suspicion of basilar artery thrombosis should lead to early MRI
and MR angiography in order to initialize respective treatment
as soon as possible [36].

Reliable assessment of the brainstem with CT is difficult
[25]. The essential indication for immediate cerebral CT is
exclusion of cerebral hemorrhage as a prerequisite for initiation
of systemic thrombolytic treatment before referral to a center
with MRI facility, angiography, and a specialized stroke unit
[35]. This was the case in 8 out of 45 patients who were treated
by local thrombolysis after arrival at our center.

In our study, the proportion of patients receiving
conventional angiography (DSA) was 68.2%. However,
because of its side effects, availability and pragmatic effort,
DSA as a primary diagnostic procedure is only promising for
patients with unambiguous symptoms clearly pointing to basilar
artery thrombosis as was the case in only 3.4% of our patients
[38].

In our study, cerebral ischemia caused by basilar artery
thrombosis was located in pons, cerebellum, thalamus,
midbrain, and posterior cerebral artery territories. The severity
of clinical symptoms did not necessarily correlate with the
extent of the ischemic area. By analyzing the extent of DWI
lesions of four strongly affected patients, DuMesnil ef al. came
to similar conclusions. Comparable patterns of ischemic lesions
was reported by Brandt et al. in 51 patients [27,11].

Only 51.1% of all patients received thrombolytic therapy.
Except for one patient, who was treated with urokinase, in all
other patients rt-PA was used for thrombolytic treatment. 57.8%
showed complete recanalisation and in 37.7% partial
recanalisation was achieved. In only one patient, recanalisation
of the basilar artery was not achieved. In contrast, the literature
provides varying numbers on basilar artery recanalisation rates:
A recanalisation rate of 51% in 51 patients (urokinase and rt-
PA) was reported by Brandt ef al. [11] and a recanalisation rate
of 50% in 20 patients (urokinase) was reported by DeWitte et
al. [28]. The overall range varies from 44 to 80%, suggesting
variations in study design and heterogeneity in time to referral
as well as high variability of clinical symptoms, as seen also in
the present study. Consequently, unless contraindications
prevail, immediate thrombolytic treatment should be initiated in
order to maintain high rates of recanalisation.

After basilar artery thrombosis, bleeding complications
occurred in 12.5% of the patients, 72.7% out of them had been
treated with rt-PA, while 27.3% experienced hemorrhage during
anticoagulation treatment with heparin. The bleeding rates were
14.5% in all patients with thrombolytic therapy [11], with
similar rates in other reports 9% [2], 7% [14], and 10% [19]. In
contrast, Cross ef al. [28] identified a rate of symptomatic
bleedings after thrombolytic treatment for basilar artery
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thrombosis with rt-PA in 75%. To our knowledge, there are no
more comparable data in the literature on re-bleeding in the
posterior circulation. ECASS-II had a rate of bleeding
complications after thrombolysis for stroke of 35.7%, with
rather generous inclusion practice, but these data refer to the
anterior circulation only [29]. The most important risk factors
for hemorrhage following thrombolytic treatment include
increased blood pressure, anti-coagulant or anti-aggregation pre-
medication, increasing latency from symptom onset, old age
and leukencephalopathy [29]. Complications seen in the patients
included pneumonia, unstable circulation, and bladder
infections, all of which can be attributed to immobilization and
hospitalization.

Out of all patients suffering from basilar artery thrombosis,
21 patients had a satisfactory neurological outcome, with a mRS
ranging from 0 to 2 (the majority of this patients were treated
with thrombolytic treatment: (15/21) 71.4% vs patients without
thrombolytic therapy: (6/21) 28.6%). On the other hand, there
was a high number of patients with poor clinical outcome after
thrombolytic treatment with a mRS of 5 ((9/12) 75% with vs
(3/12) 25% without a thrombolysis). Possibly, patients who
otherwise would have died from basilar artery stroke will suffer
from severe physical impairments after surviving thrombolytic
treatment. Based on the mRS, Amold et al found a good
outcome in 35% (mRS 0 — 2), poor outcome in 23% (mRS 3 —
5), and a lethal outcome in 42% in 40 patients who had been
treated with local thrombolytic treatment [19]. We found a
lower proportion of patients with fatal outcome (26.7%), but the
number of patients with severe impairment was higher (40%.)
The proportion of patients with good outcome was similar
(33.3%). The reason for this may be the rate of successful vessel
recanalisation. According to Arnold er al. 20% of all patients
had complete and 60% had partial recanalization [19]. With the
other 20%, the basilar artery remained completely blocked. In
our study, complete vessel recanalization was achieved in
57.8%, and partial recanalization in 37.7%. The basilar artery
remained occluded in only 4.4% of all cases which were treated
with thrombolytic therapy. We conclude that successful
thrombolytic treatment leads to a decrease in mortality, and an
increase of patients surviving with handicaps. In another study,
the percentage of patients who died in spite of successful
recanalization after thrombolytic treatment (urokinase or rt-PA)
was 35%, while 75% of the patients died after failure to achieve
recanalization [18]. 86% of the survivors underwent
rehabilitation, and 46.3% of these were discharged to their
homes. In our study, the mRS was identified retrospectively
according to patients’ files. A retrospective survey may lead to
variations in the results as compared to direct survey [30]. The
mRS represents a subjective scale of physical handicaps and
does not include further aspects such as specific activities and
everyday life.

Even minor damage to the brainstem may have lethal
consequences. Therefore, prognostic factors are difficult to
identify. Indicators for putative satisfactory outcome include
short duration of basilar occlusion, good collateral circulation,
young patient age [11, 39], thrombus location (distal better than
proximal) [28], and small areas of infarction indicated by minor
DWI (diffusion weighed imaging) lesions in MRI [27]. From
our patient cohort, we did not succeed in establishing a reliable
prognostic score from admission MRI data, owing to varying
number, distribution and extent of ischemic lesions, and highly
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varying extent of clinical impairment that did not correlate with
patterns of ischemic lesions.

Consistent with others, our findings suggest that patients
with unambiguous basilar artery thrombosis should receive
immediate interventional therapy. Therefore, early referral to a
hospital center is essential [37]. Tele-neurological
communication can help to identify potential candidates for
invasive procedures including intra-arterial thrombolytic
therapy or mechanical thrombus retrieval at an early stage [26,
31, 34]. In order to achieve good recanalization, a thrombus
should be dissolved or removed as early as possible to avoid
intolerable duration of ischemia leading to irreversible structural
brain damage. There is, however, a certain risk for hemorrhage
associated with interventional therapies (approximately 10% in
our study), and the patients and their families should be
informed accordingly. ECASS III has demonstrated that
systemic thrombolytic treatment can succeed up to 4.5 hours in
hemispheric stroke [32]. Extending the time frame for safe
thrombolytic treatment to 4.5 hours symptom onset, however,
must not end in postponing patients’ therapy. Meticulous time
management with the best possible order of events is mandatory
[37].

It is still a matter of debate which patients should receive
interventional therapy, since reliable prognostic parameters are
still lacking. Retrospective studies on basilar artery thrombosis
and its optimal and differential treatment can provide valuable
suggestions and general trends. Major prospective, randomized,
multi-center studies would be desirable. Data gained from such
an approach would provide relevant information on which
patients with a basilar artery thrombosis will likely benefit the
most from which type of therapy, and help identify patients who
may not need intervention for obtaining a good clinical result
[10]. The most informative survey on sequential combination of
intravenous and intraarterial thrombolytic treatment after a
stroke, the IMS-I Study, included 80 cases from 17 hospitals. In
spite of initially severe stroke symptoms with an NIHSS median
of 18 before thrombolytic therapy, a high re-opening rate of
80% was reported. After another three months, 30% of the
patients had a mRS of 0 to 1, which is a satisfactory clinical
result, while only 16% had died [33]. In addition, the study also
focused on patients with thrombosis in the vertebro-basilar
territory, but no interpretation of the relation between the
respective thrombus localization, recanalization rates, and
clinical results was reported.

In conclusion, recent research has suggested that for patients
with unambiguous basilar artery thrombosis, the only promising
treatment option is early thrombolytic treatment. The major
clinical goal is to enable patients to live an independent life after
the acute phase and, if required, rehabilitation. Consequently,
this challenges the concept of a “thrombolysis at all costs”
approach, especially in case of multimorbidity, unidentifiable
time frames, and comatose patients with regards to possible
poor functional prognosis. Adequate therapy in the sense of an
adaptable scheme, starting with immediate maximum therapy
following diagnosis (“rescue therapy”), and with defined
therapeutic limitations at later stages of the disease course after
ensuring poor prognosis may require further testing, depending
on clinical conditions and the patients documented or
presumable wishes. Some important help in this respect can be
provided by consultations of local ethics committees where not
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strictly medical, but also personal, ethical, and religious aspects
may be discussed.
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