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Abstract

BACKGROUND: Head injury is still a major cause of death and disability. Despite advances in intensive monitoring and
clinical practice, little data is available to show the predictive value of intracranial pressure monitoring in assessment of
the outcome of head injuries. This study was undertaken to evaluate this predictive value and is the first Iranian study in
which ICP monitoring has been included.

METHODS: In a prospective study from September 1999 to September 2003, all head- injured patients (53 patients) with
GCS of 4-8 who were admitted to Nemazee Hospital of Shiraz University of Medical Sciences were included in this
study. Subarachnoid screw method or ventricular catheter via ventriculostomy was used to determine intracranial pres-
sure. Patients were monitored for 3 days and were followed for two years at 6-month intervals.

RESULTS: Car accidents were the most common cause of head injury (43.3%) and 43.3% of patients had GCS of 8.
Sixty percent of patients had abnormal intracranial pressure. The patients were most commonly in their first decade of
life (18.8%) and 81% of patients were male. Controlling increased intracranial pressure was successful in 60% of pa-
tients and resulted in a decrease of mortality rate from 60% to 15%.

CONCLUSIONS: Early treatment of increased intracranial pressure in head injury patients would be beneficial in reducing

mortality and morbidity rates.
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ead injury remains one of the leading

causes of death and disability in chil-

dren 12, while significant progress in
prognosis of brain injury has been achieved
over the last 20 years 2. Intracranial pressure
(ICP) monitoring still plays a key role in the
management of patients at risk of severe head
injuries 3. ICP is considered an effective down-
stream pressure of the cerebral circulation ¢
and its rise in head-injured patients subse-
quent to uncontrollable brain swelling is the
only and the most frequent cause of death 5.
Hence, optimizing ICP is important in the
management of severe traumatic brain injuries
¢ and the data obtained from ICP monitoring
must be interpreted carefully and the patients
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should receive constant and competent medi-
cal attention 7. The first recorded observation
of clinical significance of patients with elevated
ICP seems to have taken place in Egypt 8. In-
creased ICP led to changes in blood pressure,
heart rate, and respiration and served as an
index of the degree of intracranial hyperten-
sion °.

Half of the patients who had suffered head
injuries and had a Glasgow Coma Scaling
(GCS) score of 7 needed monitoring due to
elevation of ICP 8. Several devices are applied
for ICP monitoring including noninvasive ex-
tracranial instruments, as well as intraventricu-
lar instruments 0.

This study was performed to evaluate the
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predictive value of ICP monitoring in outcome
assessment of severe head injuries using the
subarachnoid screw method and ventricular
catheter via ventriculostomy.

Methods

In a prospective study from September 1999 to
September 2003, all head-injured patients (53
cases) with GCS of 4-8 who were admitted to
Nemazee Hospital of Shiraz University of
Medical Sciences as a multitrauma center were
entered in this study. Subarachnoid screw
method or ventricular catheter via ventricu-
lostomy was used to monitor ICP. Monitoring
was performed using Richmond screws in 40
patients and ventricular catheter in 13. After
ICP monitoring in the operating room, the pa-
tients were transferred to ICU and monitoring
was continued for 3 days while an ICP of 15
mmHg was considered normal. In case of 15-
25 mmHg, the head was elevated up to 30°, the
patients were hyperventilated; if agitated they
were sedated and body temperature was de-
creased if elevated. In case of ICP between 25
and 30 mmHg, hyperventilation was per-
formed to reach PaCoz of 25-30 mmHg using
osmotic agents such as mannitol with a load-
ing dose of 1 g/kg and maintenance dose of
0.25 mg/kg for 24 hours. CSF drainage was
performed when possible. Finally, in cases of
ICP exceeding 30 mmHg, barbiturates were
administered with a loading dose of 3-5
mg/kg intravenously and maintenance dose of
1.5 mg/kg/min for 24 hours. Once discharged,
the patients were monitored at 6-month inter-
vals for two years. In the emergency room, all
patients were classified neurologically based
on GCS score. Also, their brain stem reflexes
such as light, corneal and Doll’s eye status
were checked. Radiological studies including
skull X-rays and CT scanning were performed
after stabilization of the patients’” condition.
The patients were examined for any neurologi-
cal defects such as weakness, speech disorders,
and extent of post-traumatic amnesia. They
were also classified by Glasgow Outcome
Score (GOS) after one year.
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Results

Ten patients suffered from multiple trauma
and the most common age range was the first
decade of life (18.8%). Forty-three patients
were male and the rest were female. Car acci-
dents were the most common cause of head
injury (54.6%) while motorcycle accidents
(20.7%), falling (15%), bicycle accidents (1.8%)
and assaults (1.8%) were the other causes in
the mentioned order. Eight percent of patients
had abnormal stem reflexes, while 9.4%, 11.3%
and 15% had GCS scores of 4, 5 and 6, respec-
tively. GCS scores of 7 and 8 were observed in
20.7% and 43.3% of patients, respectively. Ra-
diological studies showed that 30.1% of pa-
tients had skull fractures (linear and basilar).
The most common finding in CT scan was
small tearing hemorrhages in various sites of
the brain (cortex, white matter, centrum
semiovale, and brain stem) which was secon-
dary to diffuse axonal injury (26.4%). Intracra-
nial hematoma including subdural (23.2%),
epidural (7.5%), intracerebral (3.7%) and in-
tracerebellar contusion (9.4%) was also noticed.
In 9.4% of patients, CT scan was normal with-
out any evidence of hemorrhage, tight ventri-
cles or closed basal cisterns. In 5.6% of cases,
the ventricles were squeezed and the basal cis-
terns were partially closed with no evidence of
mass lesion, hematoma or visible brain tissue
(tight brain). Fifteen percent suffered from
tight brain with contusion or hemorrhage. In-
traventricular hematoma, intracerebellar he-
matoma, tissue tear hemorrhage, and mixed
conditions were detected in 11.3%, 0.9%, 26.4%
and 3.7% of patients, respectively. Forty-five
percent of patients had normal ICP while ICP
of 15-25, 26-30 and greater than 30 mmHg
were demonstrated in 32%, 18.8% and 3.7% of
cases, respectively. Mortality rate in patients
with ICP less than 25 mmHg, 25-30 mmHg,
and more than 30 mmHg was 25%, 50% and
25%, respectively, while the overall mortality
rate measured 5%. Causes of mortality were
reported to be CNS problems (50%) including
brain edema, dry light brain, and central her-
niation, and medical problems (50%) including
sepsis and gastrointestinal bleeding. Two pa-
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tients with ICP>30 mmHg were refractory to
usual management of elevated ICP and re-
ceived pentobarbital.

CT scan was normal in 9.3% of the patients,
but 20% had normal CT scan with high ICP.
ICP monitoring in 11 patients with tight brain
showed normal ICP (27%). Normal CT scan
was a risk factor of high ICP in 20% and tight
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brain was the risk factor of ICP in 73% of pa-
tients.

Good recovery was seen in 71% of patients.
GOS after one year follow-up for classes I, 1I,
III, IV and V was 27%, 43.8%, 6.3%, 6.3% and
16.6% respectively, while 9.4% of patients were
missed during follow-ups. The correlation be-
tween GOS and ICP after one-year follow-up is
shown in table 1.

Table 1. The correlation between GOS and ICP after one year follow up in severe
head-injured patients

GOS ICP 15-25 25-30 >30 Total
mm Hg mm Hg mm Hg
1 7 3 3 - 13
11 12 7 2 - 21
111 - 2 1 - 3
v 1 1 1 - 3
\Y 2 2 2 2 8
Total 22 15 9 2 48
Discussion As with monitoring devices, there are ad-

Traumatic brain injury is considered as the
most common cause of intracranial hyperten-
sion 11, while the functional status of the CNS
correlates poorly with the level of ICP 2. The
simplest and cheapest way to monitor ICP is
application of Richmond subdural screw
which was used in 40 patients in this study
and showed that 55-60% of cases had closed
severe head injuries with elevated ICP. Our
results were in agreement with several studies
391318 Patients with normal CT scan may be at
risk of high ICP (15-20%) 6. Hence, severe
head-injured patients whose initial CT scan is
normal and not suggestive of mass lesion, mid-
line shift, or abnormal cisterns, remain at risk
of developing significant secondary cerebral
insults due to elevation of ICP 1. We treated
the patients with ICP more than 15 mmHg
similar to Marshal, 1979 and Levin, 1977 2021,

Our results showed a mortality rate of 15%,
indicating a decrease in mortality rate with
early management and ICP monitoring 16.

vantages and disadvantages as well as cost is-
sues in developing countries such as Iran. The
simplest and most economical device with the
least infection potential is probably the sub-
dural screw or ventricular catheter which
guides decisions and prevents treatment de-
lays. Tamaki et al (2004) showed that increased
ICP is associated with increase in cardiac index
and systemic vascular resistance, explaining
circulatory disturbances in patients with severe
head injuries 2. Thus, ICP monitoring may dif-
ferentiate patients with poor clinical outcome
from those with good prognosis; this under-
lines the importance of primary injuries and
the secondary role of intensive care manage-
ment in determining the final outcome.
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