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Abstract
Background: Decompressive craniectomy gives space for brain to allow outward herniation, prevents
compression of brainstem structures and reconstruct brain perfusion Duroplasty further decreases ICP.
Objectives: The objectives of this study was to asses overall outcome of decompressive craniectomy in
intracerebral hematoma (ICH), traumatic brain injury (TBI), malignant cerebral infarction and acute subdural
hematoma. Methodology: This was a cross-sectional observational study conducted over patients who were
undergone decompressive craniectomy subsequently from 2007 to 2014 for a period of seven (07) years.
Parameter of outcome was categorized into death, favorable (Glasgow outcome scale GOS 4 or 5) and
unfavorable (GOS 2 or 3). Outcome was also assessed according to preoperative GCS. The mean time of
measuring outcome was 3 month. Results: The pathology for which DC done was ICH in 19 cases malignant
MCA infarction in 3 cases ASH 3 cases TBI 7 cases. Decompressive craniectomy was performed in 32 cases
of which 19 cases were intracerebral haematoma, 7 cases were traumatic brain injury, 3 cases were malignant
cerebral infarction and 3 cases were acute subdural hematoma. Mean age was 52 years. Male female ratio
was 5:3. ICH was more common in elderly age group and age range of TBI was lower than ICH.
Preoperative GCS was categorized into two group 3 to 6 and 6 to 9. 14(43.25%) patients were between 3 to 6
and 18 patients 3 to 9 55(25.0%). 11(37.5%) patients died postoperatively, outcome was favorable in
12(37.5%) cases and unfavorable in 9(28.0%) cases. Outcome in relation GCS was in 3 to 6 group 3(21.0%)
cases was favorable unfavorable 4(29.0%) and 7(50.0%) cases died in 6 to 9 GCS group. Outcome was
favorable in 9(50.0%) cases unfavorable in 5(27.0%) cases and 4(23.0%) patients died post operatively.
Conclusion: Decompressive craniectomy bears better outcome in term of survival but the problem is quality
of life issue after survival especially in poor GCS (3-6) group. [Journal of National Institute of Neurosciences
Bangladesh, 2017;3(2): 80-83]
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Introduction
Decompressive craniectomy (DC) is a surgical technique
used as a last resort option in the management of

refractory intracranial hypertension caused by severe
head injury, cerebral infarction, acute subdural
hematoma, intracerebral hemorrhage and so on. It is
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known over century but reappear after paper of Guera
used for wide range of pathologies from traumatic,
vascular and tumoural causes1. The first decompressive
craniectomy is described by Kocher in 1901; then
Kushing 1903 and Victor Horsley 19062.
Decompressive hemi-craniectomy and durotomy is a
surgical technique used to relieve the increased
intracranial pressure and brain tissue shifts that occur in
the setting of large cerebral hemisphere mass or
space-occupying lesions. [5 17 22] In general, the
technique involves removal of bone tissue (skull) and
incision of the restrictive dura mater covering the brain,
allowing swollen brain tissue to herniate upwards
through the surgical defect rather than downwards to
compress the brainstem. [5 11 13] Roughly 10 percent of
ischemic strokes are classified as malignant or massive
because of the presence of space-occupying cerebral
edema that is severe enough to produce elevated
intracranial pressure and brain herniation [7 13]. The
etiology of the majority of these infarcts is cardio
embolic or thrombotic occlusion of the internal carotid
artery or the proximal segment (stem, or M1) of the
middle cerebral artery (MCA The rationale behind
decompressive craniectomy is to convert an injury within
a closed box, with a fixed volume and limited reserve,
into an open system with increased capacity to
accommodate mass. [11] After bone removal, there is an
increase in brain compliance and a shift of the pressure
volume curve to the right.[9 10]
Surgical technique: There are two types of craniectomy;
bilateral and hemi-craniectomy. Hemi-craniectomy is
removal of bone of one hemisphere, bilateral is removal
of bones [11, 22] from both hemispheres, seldom used.
Removal of an ipsilateral bone flap ≥ 12 cm in diameter
and including parts of the frontal, parietal, temporal and
occipital squama plus Duraplasty (fig 1A 1B 2) To
relieve ICP Inadequate craniectomy size is associated
with parencymal haemorrhage ± infarction and increased
mortality.[7 9 22]Mortality rates have also been reported
as elevated in small diameter craniectomies (Wagner S
2001). [2 3 4]This is due to the venous congestion that
occurs in the herniated brain tissue as it is restricted and
compressed by the bony boundary of the skull defect. [19
21] Brain parenchyma herniates through the bony defect
which in essence is the desired effect but compression of
parenchyma adjacent to the bony boundary in a small
craniectomy leads to venous congestion, venous
infarction and further damage to brain tissue. [5 8] This
is more common in craniectomies smaller than 8cm in
diameter. [413.11] . We performed cranioplasty after 3
month (approx).

Figure IA, Skin incision for craniotomy

Figure IB: Craniotomy flap

Figure II: Cranioplasty by own bone after 3 months

Methodology
This was a cross sectional observational study
conducted over patients who undergone decompressive
craniectomy subsequently from 2007 to 2014 for a
period of seven (7) years. The pathology for which DC
done was ICH in 19 cases malignant MCA infarction In
3 cases ASH 3 cases TBI 7 cases. Parameter of
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outcome was categorized into Death, favorable
(Glasgow outcome scale GOS 4or5) and unfavorable
(GOS 2 or 3). Outcome was also assessed according to
preoperative GCS. The mean time of measuring
outcome was 3 month.

Table 4: Over All Outcome of the Patients
Outcome
Frequency
Favorable(GOS 1or 2)
12
Unfavorable (GOS 3 or 4)
9
Death
11
Total
32

Results
A total number of 32 cases were recruited for this
study. Out of 32 cases the indication of decompressive
craniectomy was intracerebral haematoma in 19 cases
59.(37%) traumatic brain injury 7 cases 21%,
Malignant cerebral infarction 3 cases(9.37%) acute
subdural hematoma in 3(9.37%) Mean age was 52
Years, 20 cases were male and 12 cases were female
and male female Ratio was 5:3. ICH was more
common in elderly age group and age range of TBI was
lower than ICH. Regarding GCS (categorized into two
group 3-6) and (6-9)14 (43.25%) patients were between
3-6 and 18 patient 3-9 55.(25%). Regarding outcome
11(37.5%) patients died postoperatively, favorable in
(12 37.5%) cases and unfavorable in9 cases( 28%)
Outcome in relation GCS Was: in 3-6 group 3 cases
was favorable (21%) unfavorable 4(29%) and 7cases
died (50%). In 6-9 GCS group Out come was favorable
in 9 cases 50%) unfavorable in 5 cases (27%) and 4
patients died post operatively (23%).

Table 5: Outcome according to GCS
GCS Favorable Unfavorable
Death
3 to 6 3(21.0%)
4(29.0%)
7(50.0%)
6 to 9 9(50.0%)
5(27.0%)
4(23.0%)
Total
12
9
11

Female
8
3
0
1
12(38.0%)

Table 3: Distribution of Preoperative GCS
GCS
Frequency
3 to 6
14
6 to 9
18
Total
32

Percentage
43.75
55.25
100.0

Total
14
18
32

Discussion
Decompressive craniectomy is performed in our
country for many years but there is less data regarding
outcome. There is individual variation of outcome of
ICH, TBI, malignant cerebral infarction, acute sudural
hematoma. There is also variation in respect of GCS,
age, sex, comorbidity. In this study, outcome of
decompressive craniectomy of ICH, TBI, malignant
cerebral infarction, acute sudural hematoma was
studied combindly, this is a limitation of this study.
Mean age of this study was 52 years. Reviewing other
literature mean age was Qusmi et al 2015 32years
olivecrona et al 2007,37 years thomas et al 2016
56years. [5 6 9] In our study Male female ratio was 5:2.
Overall mortality of this study was 34.37%. Mortality
of other studies Thomas 14.93%, Qusmi 23.03%
olivecrona 14% Haward 2008 more than 40%. In this
study 28.12 % had unfavorable outcome. In other
studies it was observed 70 % (death included) by
Thomas, 15.0% by Qusmi, 33.0% by Haward. Overall
37.5% of patients shown favourable outcome in this
study. .Reviewing literature there are many studies
regarding outcome of DC shown favorable outcome by
Olivecorna et al 2007, 71% haward et al 2008 30%
Qusmi 54% suggesting that outcome of decompressive
craniectomy is better in TBI than CVA cases. Death of
this study was 50.0% in GCS 3-6 group whereas 23 %
in 6-9 GCS group. Out come is poor in 3 to 6 GCS
Group that was similar to most of the studies in the
literature. Favorable outcome was 50% In GCS 6-9
group, where as 21% in GCS 3-6 Group in our study..
Most of the studies in the literature showed that
outcome is better if decompressive craniotomy done
within 24 hours of incidence literature showed that late
decompression surgery after onset of herniation is not
beneficia.l [7 810] Similar effects were seen in the
prospective study of Malm et al[18 20].. most of our

Table 1: Distribution of patients according to indication,
mean age, sex and pre operative GCS
Indication
Frequency
Percentage
Intra cerebral Hemorrhage
19
59.37
Traumatic brain injury
7
21.87
Malignant infarct
3
9.37
Acute subdural haematoma
3
9.37
Total
32
100.0
Table 2: Distribution according to Gender
Indication
Male
Intra cerebral Hemorrhage
11
Traumaic Brain Injury
4
Malignant Infarct
3
Acute Subdural Haematoma
2
Total
20(62.0%)

Percentage
37.5
28.12
34.37
100.0
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surgery could not be performed within 24 hours
because of delayed presentation this is also a limitation
of our study. Despite considerable rates of physical
disability and depression, the vast majority of patients
are satisfied with their quality of life after treatment
and do not regret having undergone a surgery [11, 18].
Conclusion
Decompressive craniectomy bears better outcome in
term of survival but the problem is quality of life issue
after survival especially in poor GCS (3-6) group.
Large scale study is necessary for further conclusion.
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