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Short Report

Basilar artery vasospasm after severe
head injury: A preliminary trans cranial
Doppler ultrasound study
A. BAKSHI, A. K. MAHAPATRA

ABSTRACT
Background. Post-traumatic vasospasm after severe head

Injury Is now a well known entity. However, all studies available
In the literature have evaluated only the anterior cerebral
circulation. We evaluated the Incidence of basilarartery vasospasm
In patients with severe head Injury.

Methods. Basilar artery mean blood flow velocity was
measured In 16 patients with severe closed head injury (Glasgow
Coma Scale 8 or less) usingtranscranial Doppler ultrasonography.
Ten normal subjects also underwent the same Investigation. The
patients' age ranged from 5 to 65 years. The study group
Included 13 males and 3 females. All patients underwent serial
CT scans. In 10 patients the blood flow velocity was measured
within 72 hours of the Injury and in the remaining 6 it was done
within 4 days to 3 weeks after the injury.

Results. The basilar artery could be Insonated easily in all the
patients. The depth of Insonatlon ranged from 65-85 mm in
adults and 50-60 mm Inchildren (n = 2). The mean blood flow
velocity in severely head-Injured patients was 47.4 em/second
which was significantly higher than the normal value of 42 em/
second (p <0.008). Eight of the 14 adults (57%) had a mean
blood flow velocity higher than the control value. In 7 (50%) of
these the velocity was higher than 60 em/second. Seven of these
8 patients with a high blood flowvelocity had evidence of diffuse
brain injury on CT scan. Sixof them had effacement of the basal
cisterns as a result of diffuse brain oedema. Among the remaining
8 patients who had contusion and haematoma on CT scan, only
2 had a high blood flow velocity In the basilar artery,

Condusion. Basilar artery blood flow velocity Is higher In
patients with severe head Injury. Patients with diffuse brain Injury
have a particularly high velocity. Thus, It may be an easy method
to assess the severity of head Injury. The temporal profile of
basilar artery vasospasm needs to be established in severely head-
Injured patients to assess its clinical utility.
Natl Med J India 1998; 11:220-1

INTRODUCTION
Transcranial Doppler ultrasonography (TCD) has shown that
post-traumatic cerebral vasospasm occurs in 5 % -68 % of patients
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after head injury. 1 It is now recognized as an important secondary
post-traumatic insult in the severely head-injured patient. 2

However, all the available studies have evaluated only the anterior
circulation,'>" even though the vertebrobasilar system is easily
accessible to TCD insonation through the foramen magnum. 9-11

An angiographic study has shown that vertebrobasilar spasm is an
important cause of neurological deficit in patients with head
injury. 10 We, therefore, studied the presence of basilar artery (BA)
vasospasm in patients with severe head injury.

PATIENTS AND METHODS
Sixteen patients (age: 5-65 years) with severe closed head injury

intensive care unit of the All India Institute of Medical Sciences,
New Delhi were included in the study. There were 13 males and
3 females of whom 2 were children. All patients had suffered a
road traffic accident, had a CT scan on admission and a repeat scan
within 48 hours. All patients were intubated, electively ventilated
and received intravenous mannitol. Five patients underwent a
craniotomy for evacuation of space-occupying lesions.

The blood flow velocity was measured using a 2 MHz probe of
a TC 2B transcranial Doppler scanner (EME, Uberlingen,
Germany). The blood flow velocity was studied in 10 healthy
adults and their normal values are shown in Table I. 12 The BA and
both the middle cerebral arteries (MCA) were evaluated in all the
patients. The BA was insonated through the foramen magnum
using a previously described technique. 9 Briefly, the patient was
placed in the lateral position with the neck flexed (after excluding
cervical spine injury). The probe was placed in the midline
between the squama occipitalis and the palpable spinous process
ofthe second cervical vertebra with the beam aimed at the bridge
of the nose and an insonation depth of 45 mm. The insonation
depth was increased in steps of 5 mm till the maximum audible
and graphic signal was received. Ten patients were studied within
72 hours of the injury while in 6 patients it was done within 4 days
to 3 weeks after the injury. The mean flow velocity (MFV) was
measured in all patients. Statistical analysis was performed using
the Student t-test.

RESULTS
The BA could be insonated easily in all the patients. The depth of
insonation was 65-85 mm in adults and 50-60 mm in children.
The mean (SD) MFV for the entire group was 47.4 (16.5) cm!
second. However, in7 patients the MFV was >6Ocm!second. This
was significantly higher than the MFV values of BA obtained on
the 10normal subjects (Table I) 12 and those obtained by Hennerici
et al." [36.4 (11.7) em/second (p < 0.008)]. In 8 ofthe 14 adults

TABLEI. Normal blood flow velocity

Artery Mean (SD) velocity (cmlsecond)

Middle cerebral artery
Anterior cerebral artery
Posterior cerebral artery
Internal carotid artery
Vertebral artery
Basilar artery

62 (12)
52 (12)
42 (10)
54 (13)
36 (9)
42 (10)
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(57 %) the MFV was higher than the upper limit of normal MFV
reported by Hennerici et al. II and Gupta et al. 12 If we exclude 2
children and take real MFV, in 7 of the 14 adults (50 %) the flow
velocity was more than 60 em/second. Seven of these 8 patients
had evidence of diffuse brain injury on CT scan. Six of these 8
patients had effacement of the basal cisterns, indicating diffuse
brain oedema.

In one patient with a right sylvian fissure subarachnoid
haemorrhage, the MFV was 54 em/second at the time of admission
when she was decerebrating. A repeat TCD study done after 7
days, when she had started developing signs of localization,
showed that the MFV had dropped to 40 em/second. Thus, in this
patient neurological improvement correlated well with the return
of MFV to the normal range.

DISCUSSION
Patients with severe head injury usually remain unconscious for
a prolonged period. Many show gradual improvement over a
period of months. The exact pathophysiological mechanism of
prolonged unconsciousness and subsequent improvement in
patients with severe head injury has not been elucidated. The
haemodynamic abnormalities of the vertebrobasilar circulation in
severe head injury have not been described in the English literature.
A prior vascular compromise in the posterior circulation might
contribute to unconsciousness after severe head injury, as blood
supply to the brain stem may diminish further due to vasospasm.
We have demonstrated that there is a statistically significant
increase in the MFV of the BA in patients with severe head injury
in comparison to normal controls. 12

Earlier TCD studies of the anterior circulation equated increased
MFV with vasospasm,' but more recent analyses I.'have revealed
that hyperaemia may also be an important cause of elevated MFV.
However, there is no technique available at present to make this
differentiation in the posterior circulation. Therefore, we have
interpreted the elevated MFV to be due to vasospasm. The mean
(SD) velocity reported by Hennerici et al. II was 36.4 (11.7) with
an upper limit of 47 em/second. We found that the MFV of the BA
was elevated beyond the upper limit of normal in 57 % of patients
with severe head injury. However, a significant rise ofMFV (> 60
em/second) was noticed in 8 patients. Seven of these 8 patients
had evidence of diffuse brain injury. It is possible that brain stem
ischaemia as a result ofBA vasospasm might have contributed to
the poor neurological grade of these patients. This postulate is

worth pursuing because it provides us with a target point for
directing further research to improve the outcome in this group of
patients. The report of the German Traumatic Subarachnoid
Haemorrhage Study Group has demonstrated that patients who
received nimodipine had a significantly less unfavourable
outcome.'

However, our study has limitations. Firstly, the number of
patients included is small. A larger number of patients need to be
studied before further conclusions can be drawn. Secondly, the
interval between the time of injury and TCD was variable. There-
fore, we cannot comment on the temporal profile ofBA vasospasm.
Thus, a larger prospective study of severely head-injured patients
is required to assess the utility ofvertebrobasiiarTCD a few hours
after the injury and over a period of time, to establish the temporal
profile and the possible clinical utility.
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