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SALVAGING "HOPELESS" POST HEAD
INJURY PATIENTS
A.E. Delikan & M. Namazie

INTRODUCTION:
THE MANAGEMENT of head injuries has always
been a matter of serious concern for those involved
in the care of such critically ill patients. The neuro-
surgeon, the anaesthesiologist and sometimes the
neurologist, form a closely-knit team in the ma-
nagement of such patients who are ideally cared for
in intensive care or critical care units.

With the increase in motor traffic and the num-
ber of motorised vehicles on Malaysia roads we are
seeing an increase in the number of head injured
patients. The number of head injured patients has
risen to alarming figures in the more industrialized
countries. In a study by Jennet (1975) it was found
that over 33To of admissions to accident units were
due to head injuries. Very often these patients be-
long to younger age groups or to the most useful
working ages. In 1973 in England and Wales, 1670
of all fatalities in males between the ages of 15 and
40 were attributable to head injuries (Registrar
General, 1975). It is indeed a tragic loss of human
life in their prime. It is, therefore, not surprising
that more attention is being paid to the care of
these patients both in the acute phase and in the
prolonged care.

Early teachings on management of head injuries
emphasised the fact that when a brain lesion was
not amenable to surgical treatment, especially
when there were severe clinical symptoms, the pro-
gnosis was poor. Further management was mostly
of routine nursing care and sedation when indi-
cated. Care of the airway and respiration were hap-
hazard due to lack of suitable trained personnel
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and the absence of intensive care units in the coun-
try. Even with the advent of intensive care units in
Malaysia, initiation of laborious and personnel-re-
quiring series of treatment are withheld in patients
in whom the outlook is considered "hopeless". It
is, therefore, not surprising that the mortality or a
permanent morbidity is high in such patients.

In this paper we report 17 cases of severely head
injured patients in the younger age group age who
were managed in the multi-disciplinary Intensive
Care Unit of the University Hospital, Kuala Lum-
pur, over a2year period.

MATERIAL AITTD METHOD:
17 young patients (age range: 3 - 14 years) with

head injury (sub-dural haematoma and intra-cere-
bral injury or brain stem injury with generalised
cerebral edema) and showing signs of decerebra-
tion had exploratory craniotomy with evacuation of
any haematoma found and haemostasis.

Post-operatively, these patients were managed
in the Intensive Care Unit and the regime of
management consisted of mechanical intermittent
positive pressure ventilation (IPPV), regular ad-
ministration of Dexamethasone intravenously,
mild hypothermia to maintain temperature at 34
+ 2"C and regular timed administration of Diaze-
pam intravenously. All patients were paralysed
with a non-depolarising muscle relaxant. Nasotra-
cheal intubation with PVC endotracheal tube was
preferred in the first two weeks of management.
The regime was followed for a period of 4 - 5 days.

RESULTS:
ll (64.7%) of the 17 patients died; 4 of them

died during the regime and the other 7 succumbed
later. The latter patients had prolonged uncon-
sciousness and were tracheostomised to assist in
the spontaneops respiration and for tracheo-bron-
chial clearance of secretions.

6 patients (35.3%) regained consciousness
within 1 - 14 days after cessation of the regime and
their recovery is graded as shown in Table 1. 3 were
of category A, while there were one each of the re-
maining categories B, C and D.
Neurological deficits observed were altered per-
sonality, limb weakness, unsteady gait and speech
defects.
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TABLE I: CLASSIFICATION OF
SURVIVING PATIENTS

The brain lesion creates intracerebral metabolic
acidosis which is believed to initiate spontaneous
hyperventilation (Kaasik et al. 1969). Experi-
mental evidence shows that small shifts of as little
as 0.1 unit from normal CSF pH are sufficient to
cause changes in respiratory rate. (Pappenheimer,
1967). Zupping et al (1971) have shown close cor-
relations between the severity of intracerebral aci-
dosis, brain injury and the degree of hyperventila-
tion.

Spontaneous hyperventilation is an attempt to
restore the intracerebral pH to normal levels by
rapid elimination of carbon dioxide. A normal
cerebral pH is of fundamental requirement for
maintenance of normal vasomotor tone, decrease
of brain edema and intracranial pressure (ICP).
Restitution of blood supply, resulting from normal
ICP and vasomotor tone, to certain parts of the hy-
poxic brain diminishes the area of brain which
might otherwise suffer permanent damage.

Though spontaneous hyperventilation is a useful
protective mechanism it has several disadvantages.
Heavy burden on the heart resulting from extra
work of breathing, restlessness and decerebrate
cramps soon leads to myocardial insufficiency and
sometimes cardiac arrest. The patients may be-
come exhausted and reduced pulmonary gas ex-
change may cause hypoxia and hypercarbia with
catastrophic effects on cerebral blood flow and in-
tracranial pressures. This may also be produced by
sedative drugs used to control restlessness.

Controlled hyperventilation, on the other hand,
allows adequate sedation, relieves muscular over-
work, maintains adequate pulmonary gas ex-
change and allows administration of higher con-
centration of oxygen when indicated. Finer control
of PaCO, levels is possible with controlled ventila-
tion. PaCO, plays a major role in the control of
cerebral blood flow and ICP. Controlled hyperven-
tilation is known to decrease ICP and it may also
partially compensate lor the low intracerebral pH
(Gordon and Rossanda, 1970).

Role of Steroids in Reducing ICP
Steroids are commonly used in the treatment of

brain edema. Dramatic decrease in ICP is seen
when the brain edema is due to brain tumors. The
use of steroids in head injured patients is still con-
troversial. Hoyt e/ al. (1972), showed no beneficial
effect of dexamethasone when compared with a
placebo in a double blind trial. Ransohoff (1972),
in a double-blind study of patients with acute head
injuries showed a tendency to an improved survival
rale and a better quality of survival in the steriod
treated group. However, this was not statistically
signilicant because of the small number of pa-
tients. An increased survival rate in head injured
patients treated with methyl prednisolone was re-

CATEGORYA:
(3 Patients)

CATEGORY B:

(1 Patient)

CATEGORY C:

(1 Patient)

CATEGORY D:

i) No neurological deficits.
ii) Back to normal activity

within 3 months.

i) Neurological deficits per-
sisting for 3-6 months.

ii) Back to normal activity
within 3-6 months.

i) Neurological deficits per-
sisting for 6-12 months.

ii) Back to normal activity
within 6-12 months.

i) Neurological deficit per-
sisting for more than 12

months.

DISCUSSION:
The management of head injured patients

should ideally be carried out by a team consisting
of the neurosurgeons, anaesthesiologist and some-
times the neurologist. Involvement of the anaesthe-
siologist has stemmed from the observations that
early attention to maintenance of adequate airway
has improved the prognosis of these patients.
Echols er a/. (1950) recommended tracheostomy on
every unconscious head injured patient if it was
considered that the coma would last longer than 24
hours. Huang et al. (1963) and Rossanda et al.
(1966) have shown that this is the only way of en-
suring a clear airway of comatose patients. There is
now no doubt as to the importance of maintaining
a free airway in the management of head injured
patients. However, we do not tracheostomise our
patients immediately. With the use of PVC endo-
tracheal tubes with soft cuffs it is now possible to
keep these tubes in the trachea for about 2 weeks
without causing any serious damage to trachea.
Tracheostomy is done if the coma lasts for more
than l0 days.

A spontaneous over ventilation is often observed
on head injured patients after establishing a clear
airway. This leads to respiratory alkalosis and a
raised arterial pH. (Frowein, 1970; Brown, 1970).
Severely head injured patients may over ventilate to
a stage of exhaustion which is further augmented
by severe restlessness and decerebrate cramps. Se-
datives, when used, calms the patients but always
results in deterioration of the clinical condition.
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ported by Sparacio et al. (1965). However, Torn-
heim et al . (1978) in reviewing several clinical trials
as well as experimental studies concluded that the
controversial data that are presently available sug-
gest that steroids are not as effective with traumatic
brain edema as they are with edema stemming
from other intracranial pathologies. In our patienti
we are not able to say whether the use of steroids
influenced the final outcome since we had no con-
trol.

sively treat all head injuries. Survival of some pa-
tients with permanent physical or mental handi-
caps is a price that must be paid to salvage some
patients who would recover sufficiently to lead a
normal life.

SUMMARY:
17 patients with severe head injuries were

managed in the multidisciplinary Intensive Care
Unit after craniotoryy. The post-operative manage-
ment consisted of Intermittent positive pressure
ventilation, regular intravenous administration of
dexamethasone, mild hypothermia and regular in-
travenous diazepam. Of the 17 patients, 6 patients
survived. 5 of the surviving patients were back to
their normal activities within 12 months. Based on
this study it is felt that all severely head injury pa-
tients must be aggressively treated, survival oT a
t'ew patients in a persistent vegetative state is
inevitable if such a course of management is
pursued.
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Hypothermia in Head Injured Patients:
Hypothermia decreases the metabolism and the

oxygen requirement and therefore protects the neu-
rones from ischaemic damage. Experimental sfudy
by Rosomoff (1959, 1961) showed that the benefi-
cial effect of hypothermia occured only when the
body temperature was reduced before the injury
had taken place. Some effect may be observed if
hypothermia is induced within three hours of injury
and no effect could be demonstrated if the treat-
ment is initiated after seven hours.

Hyperthermia, on the other hand, has highly
damaging effects on neurones and must be pre-
vented. Temperafure should not be allowed to rise
above normal. It is for this reason we maintain the
temperature of our head injured patients at 34 +
2"C.

All the 17 cases we managed showed signs of de-
cerebration. The mortality oI 64.77o is similar to
that reported by Bricolo et al. (1977) in such pa-
tients. In decerebrate patients age does not aff-ect
mortality rate whereas in non-decerebrate patients
the mortality increases significantly with age.

5 out of the 6 patients who survived in our series
were back to normal activity within 12 months. The
results obtained in thi's limited series have in-
fluenced us to give such patients the maximum
possible chance for survival. Based on this prelimi-
nary small series we are now managing severely
head injured patients with the aid of continuous
I.C.P. monitoring to guide us rationally in control-
ling the I.C.P.

The quality of survival following severe head in-
jury is of paramount importance to justify the great
amount of money and human resources spent in
the management of such patients. In our series
29Vo oI our patients recovered sufficiently to re-
sume their former activity within 12 months and,
therefore, abandoning these patients appears to be
unacceptable. However, with aggressive manage-
ment of severely head injured patients it is possi6le
to salvage a patient in a "persistent vegetative
state" (Jennet and Plum, 1972). It is virtually im-
possible to differentiate in the early stages those
who would recover fully from those who whould be
in a persistent vegetative state. The uncertainty of
prognosis therefore leaves no option but to aggres-
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