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overall analysis. There was no significant reduction in the odds of
maternal mortality in countries with low maternal mortality or low
prevalence of vitamin A deficiency (RR 0.33, 95% CI 0.01–8.19).
Further, the pooled results of 2 large trials in Nepal and Ghana did
not suggest a role for antenatal vitamin A supplementation to
reduce maternal or perinatal mortality.1

According to the National Health Accounts (NHA) statistics,
public health expenditure as a share of the gross domestic product
increased from 0.96% in 2004–05 to just 1.01% in 2008–09.7

Thus, it would be better to utilize funds in promoting interventions
with proven effectiveness such as increasing institutional delivery,
counselling mothers to have regular antenatal check-ups, promoting
iron and folic acid consumption by pregnant and adolescent
women, etc.

Intervention research is needed to provide evidence for the
effectiveness of vitamin A supplementation in reducing maternal
mortality and specific obstetric complications. The safety of such
regimens for maternal health would also need to be determined
before these can be implemented as programmatic interventions.
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SUMMARY
Raised intracranial pressure is an important cause of secondary damage
after traumatic brain injury. An increasing number of neurosurgical
centres worldwide are resorting to decompressive craniectomy in
patients with diffuse brain injury with raised intracranial pressure
(ICP) refractory to conventional therapy. This involves removing a
large part of the skull bone and creating a dural opening or an
augmentation duraplasty to reduce the ICP. The removed bone is kept
in the deep freezer or in a subcutaneous pouch in the patient’s

abdominal wall and replaced in the skull after 2–3 months. To provide
scientific evidence of the efficacy of this procedure, the authors
embarked on a multicentric, randomized, controlled decompressive
craniectomy trial (DECRA trial) involving 15 centres mainly in Australia
and New Zealand, and have presented their results in this landmark
paper.

Patients with severe head injury (Glasgow coma scale 3 to 8) with
diffuse brain injury were included in the study. Patients were excluded
if they were deemed unsuitable for full active treatment, if they had
dilated unreactive pupils, or a significant mass lesion. ICP was
monitored and treated with standard measures if it was >20 mmHg.
Patients with refractory raised ICP (>20 mmHg for >15 minutes in 1
hour interval) were randomized within 72 hours of injury to undergo
bilateral decompressive craniectomy and standard therapy, or standard
therapy alone. Analysis was done based on intention to treat principles
and various parameters were studied during the hospital stay. Long
term outcomes were assessed telephonically at 6 months using
extended Glasgow outcome scale.

Between December 2002 and April 2010, a total of 3478 patients
were assessed and 155 patients enrolled in the study––420 patients
were excluded as being unsurvivable or with a poor prognosis. Of
these, 73 patients were randomized for decompressive craniectomy
and 82 for standard therapy. The groups were comparable with one
exception––pupil reactivity (p=0.04). Twenty-seven per cent of the
surgically treated patients had both pupils not reactive compared with
12% of patients receiving standard therapy; the rest having one or
both pupils reacting (73% v. 88%). The mean ICP in the 12 hours
before randomization was similar in both groups (20 mmHg) and
both groups received similar amounts of hypertonic saline and
mannitol. In the standard treatment group, 4 patients (5%) underwent
decompressive craniectomy in the first 72 hours and 15 patients
(18%) underwent delayed craniectomy after 72 hours as a life-saving
procedure.
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Decompressive craniectomy resulted in a dramatic reduction in
ICP––mean 14.4 mmHg in the surgical group v. 19.1 mmHg in the
standard group (p<0.001). Fewer medical interventions were required
in the surgical group to reduce ICP. The number of hours when ICP
was >20 mmHg also decreased significantly from 30 in the standard
group to 9.2 in the surgical group (p<0.001). The intracranial
hypertension index (p<0.001) and cerebral hypoperfusion index
(p<0.03) also improved significantly with decompressive craniectomy.
Decompressive craniectomy also resulted in a shorter duration of
ventilation––11 v. 15 days (p<0.001) and shorter stay in the intensive
care unit (13 v. 18 days; p<0.001). The total hospital stay also
decreased to 28 days in the surgical group compared with 37 days in
the standard group (not significant). However, complications were
more in the surgical group, especially hydrocephalus and intracranial
haematoma.

At 6 months post-injury, the number of deaths was similar in both
groups. The median extended Glasgow outcome score was 3 in the
surgical group and 4 in the standard group (p=0.03). An unfavourable
outcome (extended Glasgow outcome scale 1–4) was more frequent
in the surgical group (70%) as opposed to the standard therapy group
(51%; p=0.02). However, if adjustments were done for differences in
pupil reactivity in the two groups, the outcomes were no longer
significantly different (p=0.15).

The authors discuss these unexpected results and postulate that
the poor outcome following decompressive craniectomy may be
related to expansion of the swollen brain outside the skull, resulting
in axonal stretch and neural injury. Bilateral decompressive
craniectomy was done which has higher complications than a unilateral
craniectomy and this also may be responsible. The authors conclude
that in patients with severe diffuse brain injury with refractory raised
ICP, decompressive craniectomy results in reduced ICP, reduced
ventilation and ICU stay as compared with standard therapy alone but
results in a significantly worse long term outcome.

COMMENT
This is an extremely important paper as it provides evidence for
an increasingly used surgical therapy in a serious, life-threatening
situation. This study proves beyond doubt that decompressive
craniectomy is effective in its objective of reducing ICP which
was refractory to other standard measures. There is also a definitive
reduction in the requirement of medical measures to reduce ICP
and the duration of mechanical ventilation. The patients have a
shorter ICU stay and are also discharged earlier (though the
discharge data do not achieve significance). Despite the benefits
seen in the ICU in the acute phase, the long term outcome is
worsened with surgery. This is an unexpected finding of this study
and the reasons for this need to be critically evaluated.

The most critical factor to be assessed would be if the two
groups were comparable in terms of severity of injury. Here we
find that the number of patients with both pupils unreactive are
much higher in the surgical group (27%) compared to that in the
standard therapy group (12%; p=0.04). The mortality rate and
chances of poor outcome are much higher in patients with bilateral
unreactive pupils and this certainly would have affected the
results of this study. The authors themselves accept this as a

limitation of their study and concede that after taking this into
consideration the difference in outcomes is not significant.
However, they underplay this aspect and still conclude that
decompressive craniectomy results in poorer outcomes. A fair
statement based on the data presented would be that decompressive
craniectomy results in no improvement in outcome after post hoc
adjustment of the variables. The authors have also not given
separately data of one or both pupils reacting, though it is well
known that patients with both pupils reacting do far better than
patients with one pupil not reacting (survival at 1 year is 89% if
both pupils are reacting, 67% if one pupil is reacting and 38% if
both pupils are not reacting).1 Further details about the pupil
reactivity may have revealed even more differences between the
two groups.

There is also some lack of clarity in the inclusion and exclusion
criteria. Patients with bilateral dilated unreactive pupils were
excluded, whereas those with bilateral unreactive pupils were
included. The prognosis would only be marginally different in
these cases. Overall, 420 patients have been excluded for being
unsurvivable or with poor prognosis.

The analysis has been done on the principle of ‘intention to
treat’. Nearly one-fourth of the patients (23%) in the standard care
group ended up with a decompressive craniectomy including 5%
in the first 72 hours as a life-saving procedure. So the outcome of
the standard care group actually includes nearly one-fourth of
patients with surgical decompression. How much have these
cases influenced the overall outcome is not evident as separate
results are not given for this subset of patients. Even though the
protocol permitted decompressive craniectomy to be done in the
standard therapy group after 72 hours of randomization, it is
obvious that the outcome at 6 months would be affected. Exclusion
of these patients may also not be appropriate as these would be the
sicker patients with a poorer outcome.

It is also surprising that only outcomes at 6 months have been
given and outcome on discharge is not mentioned. Given the fact
that in-hospital parameters have shown benefit after decompressive
craniectomy, it would have been interesting to know the outcomes
on discharge and to see if they correlate with the worse outcomes
at 6 months.

Overall, this is an important trial which had raised hopes about
answering an all-pervading question of the role of decompressive
craniectomy in seriously ill patients but has failed to do so because
of the limitations discussed above.
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