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Abstract: Objective: To compare the post-operative Glasgow Outcome Scale (GOS) of expansile duraplasty vs multiple
dural slits in patients with traumatic Acute Sub Dural Hematoma. Duration: 20.11.2019 to 19.05.2002 (6months). Setting:
Department of Neurosurgery, PIMS, Islamabad. Subject and Methods: The study design was a randomized control trial. A total
of 70 patients presented to our department with traumatic brain injury (acute subdural hematoma) divided into two groups
through the lottery method and meeting our inclusion criteria were enrolled through the nonprobability consecutive sampling
technique. Results: Out of 70 patients, Group A (wide dural wide flap and duraplasty) was found in 15 (42.86%) patients, while
Group B (multiple dural slits) was found in 04 (11.43%) patients (p-value=0.003). Conclusion: This study concluded that
favorable outcome is better in such cases who underwent expansile duraplasty in patients with traumatic acute sub dural
hematoma as compared to patients who underwent multiple dural slits in traumatic acute sub dural hematoma. Therefore, we
recommend that expansile duraplasty should be used as a prime technique in patients with traumatic acute sub dural hematoma
for favorable outcome in terms of Glasgow Outcome and to reduce the overall morbidity and mortality of our general
population presented with traumatic brain injury (traumatic acute sub dural hematoma).
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hematoma’s (Ac SDH) are the most lethal, carrying very high
mortality and morbidity. Ac SDH is the collection of fresh
blood between the dura-matter and the sub-arachnoid layer of
brain. Ac SDH can occur due to damage to surface cortical
vessels or bleeding from an underlying parenchymal injury,
or damage/tear of bridging veins from cortex to dural venous
sinuses [2, 3].

The treatment goal of TBI is to reduce and prevent
secondary brain damage. The pathologic increase in intra

1. Introduction

Traumatic brain injury (TBI) is considered one of the
leading causes of mortality, morbidity, and socio-economic
losses worldwide. TBI is sudden damage to the brain caused
by a blow or jolt to the head commonly caused by road traffic
accidents (RTAs), falls, sports injuries, and assaults [1].

Intra-cranial hematomas are the most dreadful
consequences of TBIs, and out of them, acute sub-dural
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cranial pressure (ICP) can compromise cerebral perfusion
pressure (CPP), leading to fatal brain herniation syndrome
and permanent neurological deficit [4].

The Ac SDH is the extra-axial, hyperdense, crescentic
hematoma collection and occurs within 14 days of TBI.
Motor vehicle accidents are the leading cause of Ac SDH in
younger age groups (56%), followed by falls (12%), whereas
in elder groups, a history of falls is the most common cause
of Ac SDH (56%) [5].

CT Scan Brain is the most used investigation for diagnosis
and treatment plan of Ac SDH. Various medical and surgical
methods have been devised to treat Ac SDH. If the
hematoma thickness is more than 10mm or if there is a Smm
midline shift, surgical evacuation of the hematoma should be
done [5, 6].

Regarding the surgical evacuation of Ac SDH, there are
various procedures like burr hole evacuation, craniotomy,
and evacuation of hematoma and decompressive
hemicraniectomy (DC). In DC, the skull bone (mainly the
frontal, temporal, parietal, occipital bone, diameter>12cm) is
removed, the bone flap is buried in the abdomen and either
Expansile duraplasty or multiple dural slits (fenestrations) are
made [2, 5].

In a recent study, Abdul Aziz Khan et al. reported that
patients with low GCS on presentation (GCS<8) and
multiple dural slits showed better post-op Glasgow
Outcome Scale (GOS) by allowing slow evacuation of
hematoma and fluids as well as simultaneously preventing
the pounding and laceration of the brain. In contrast, in
other techniques of wide dural opening and duraplasty, the
pounding and laceration of the brain were not in control
leading to secondary brain injuries (like hypoxia) and
resulting in much more morbidity and mortality. According
to the study, there were 12 (37.5%) patients in group A
(wide dural opening followed by duraplasty) and 3 (9.4%)
patients in group B (multiple dural fenestrations) who had
favourable results (GOS: 4, 5) while in group A and group
B, 20 (62.5%) and 29 (90.60%) patients had unfavourable
result (GOS: 2, 3) [5].

In another recent study, Kalim Uddin et al., reported that
multiple dural fenestrations are an effective decompressive
procedure for removal of acute SDH as compared to wide
dural opening with duraplasty. According to GOS group A
(wide dural opening followed by duraplasty), there was 48%
of patients with good recovery, moderate disability (16%),
severe disability (08%), persistent vegetative state (04%),
and 24% died. While in group B (multiple dural
fenestrations), good recovery was 47.83%, moderate
disability (13.04%), severe disability (4.35%), persistent

vegetative state (13.04%), 21.74% died [7].

As there is not any local study in literature that has
assessed the post-op outcome in terms of GOS of expansile
duraplasty vs multiple dural slits in traumatic acute sub-dural
hematoma patients, so the rationale of my study is to
compare the surgical outcome of expansile duraplasty vs
multiple dural slits in traumatic acute sub-dural hematoma's
in terms of Glasgow Outcome Scale (GOS). The results of
my study will not only modify the better treatment plan for
this problem but will also set baseline data for both national
and international levels. Moreover, the method with better
results can opt routinely in our general practice to reduce our
population's morbidity and mortality.

2. Methodology

This randomised control trial was carried out on 70
patients (35 patients in each group) through a
nonprobability consecutive sampling technique. The study
was performed at the Department of Neurosurgery, PIMS,
from 20 November 2019 to 19 May 2020. All trauma
patients presenting to ER, fulfilling the inclusion criteria,
were enrolled in this study and were reviewed by a senior
neurosurgeon for appropriate management. Written
informed consent was taken from the patient. In group 'A’,
patients underwent craniotomy with wide dural wide flap
and duraplasty, and in group 'B', patients were undergone
multiple dural slits. Patients were observed in terms of the
Glasgow Outcome Scale (GOS) for four weeks after
surgery. Data was entered and analyzed using SPSS version
20. P value < 0.05 was kept significance.

3. Results

The age range in this study was from 15 to 60 years, with
a mean age of 35.67 £ 9.78 years. The mean age of patients
in group A was 34.91 + 9.10 years, and in a group B was
37.11 = 10.26 years. The majority of the patients, 42
(60.0%), were between 18 to 40, as shown in Table 1. Out
of 70 patients, 47 (67.14%) were males, and 23 (32.86%)
were females, with a male-to-female ratio of 2.16:1. Mean
duration of trauma was 8.26 + 2.28 hours (Table 2). The
distribution of patients according to baseline GOS is shown
in Table 3. Mean GCS was 6.78 + 2.34. In my study,
favourable outcome (GOS 4, 5) in Group A (wide dural
wide flap and duraplasty) was found in 15 (42.86%)
patients, while in Group B (multiple dural slits) was found
in 04 (11.43%) patients (p- value=0.003).

Table 1. Age distribution for both groups (n=70).

Group A (n=35)

Group B (n=35)

Total (n=70)

Age (years) X 5 :

No. of patients %age No. of patients %age No. of patients %age
15-40 24 68.57 18 51.43 42 60.0
41-60 11 31.43 17 48.57 28 40.0
Mean + SD 34.91+9.10 37.11£10.26 35.67+9.78
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Table 2. Distribution of patients according to the duration of trauma (n=70).

Group A (n=35)

Group B (n=35)

Total (n=70)

Duration (hrs)

No. of patients %age No. of patients %age No. of patients %age
<6 08 22.86 08 22.86 16 22.86
>6 27 77.14 27 77.14 54 77.14
Mean + SD 8.26 £2.28 8.26 £2.28 8.26 £2.28
Table 3. Distribution of patients according to baseline GOS (n=70).
. Group A (n=35) Group B (n=35) Total (n=70)
Baseline GOS - - -
No. of patients %age No. of patients Y%age No. of patients Y%oage
2 19 54.29 19 54.29 38 54.29
3 16 45.71 16 45.71 32 45.71
Mean + SD 7.06 £0.76 7.14+£0.73 7.09+0.74
Table 4. Stratification of favorable outcome concerning age, gender, duration of trauma and baseline GOS (n=70).
Group A (n=35) Group B (n=35)
favorable outcome favorable outcome P-value
Yes No Yes No
15-40 11 13 02 16 0.016
Age (years)
41-60 04 07 02 15 0.121
Gender Male 11 13 03 20 0.014
Female 04 07 01 11 0.104
. <6 02 06 00 08 0.131
Duration (hrs) >6 13 14 04 23 0.008
. 09 10 03 16 0.036
Baseline GOS 3 06 10 01 15 0.033

4. Discussion

Decompressive craniectomy has been used as a treatment
option for severe Traumatic Brain Injury (TBI) since 1971 [8].
Early outcomes of decompressive craniectomy were
predictably poor, with high mortality and poor functional
outcome rates in survivors [9, 10]. However, several studies
report good outcomes and reduced mortality when
decompressive craniectomy is performed early following
traumatic brain injury [11, 12]. Other studies have
demonstrated that clinical outcomes of decompressive
craniectomy are worse in patients with poor Glasgow Coma
Scale (GCS) scores (< 8 out of 15). Few studies have followed
patients with TBI and a GCS score of 3 or 4 [13, 14]. Tien et
al. [15] reported an overall mortality rate of 100% in patients
with a GCS score of 3 who had fixed and dilated pupils.
Cooper et al. [16] reported that decompressive craniectomy in
patients with severe TBI and bilateral non-reactive pupils was
associated with poor outcomes and death. Decompressive
craniectomy has been avoided in patients with the most severe
injuries (GCS score of 3 or 4) owing to poor outcomes and
functional recoveries reported previously.

I have conducted this study to compare the post-operative
Glasgow Outcome Scale (GOS) of expansile duraplasty vs
multiple dural slits in patients with traumatic Ac SDH. The
age range in this study was from 15 to 60 years, with a mean
age of 35.67 = 9.78 years. The mean age of patients in group
A was 34.91% 9.10 years, and in a group B was 37.11 = 10.26
years. The majority of the patients, 42 (60.0%), were

between 18 to 40 years of age. Out of 70 patients, 47
(67.14%) were males, and 23 (32.86%) were females, with
male to female ratio of 2.16:1. However, in my study,
favorable outcome (GCS 4, 5) in Group A (wide dural wide
flap and duraplasty) was found in 15 (42.86%) patients while
in Group B (multiple dural slits) was found in 04 (11.43%)
patients (p-value=0.003). According to a study, there were 12
(37.5%) patients in group A (wide dural opening followed by
duraplasty) and 3 (9.4%) patients in groupB (multiple dural
fenestrations) who had favorable results (GOS: 4, 5) while in
group A and group B, 20 (62.5%) and 29 (90.60%) patients
had unfavorable result (GOS: 2, 3) 5.

A randomized control study [17] was conducted in the
department of neurosurgery, Ayub Medical College,
Abbottabad. 59 patients were included in this study,
randomly allocated in two groups (i.e., group A and group B)
for decompressive craniectomy. Thirty-one patients were
operated by craniectomy with full dural flap opening (Group
A), and 28 patients were operated by craniectomy with
multidural-slits (Group B). Glasgow Outcome score (GOS) at
6 weeks after the surgery was used to determine the outcome.
Mean age of the patients was 33.4+12.8 years. Majority of
the patients were males. In group A 51.6% of the patients
survived out of which a favorable outcome (GOC 3-5) was
observed in 41.9% of the patients, and 9.1% of patients
ended up in vegetative state. While in group B 46.4% of the
patients survived among which favorable outcome was seen
in 39.3% of patients and 7.1% of patients ended up in
vegetative state. The difference in outcome measure is
insignificant.
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In a recent systematic literature review Barthélemy et al
[18] has evaluated decompressive craniectomy after severe
TBI, by comparing the literature with first major RCT on this
topic (DECRA). They found that when a comparison was
done between Decompressive Craniectomy with multiple
dural stabs and DC with open dural flap, dural stab group
was found to have a significant advantage in mortality and
GOS. They did not analyze the early complications like a
CSF leak in different DC techniques.

Tien et al [15] reported that the mortality rate was 100% in
patients with a GCS score of 3 and with bilaterally unreactive
pupils. Severe TBI with a GCS score of 3 or 4 has been
considered an extreme challenge in terms of both neurosurgery
and intensive care for both child and adult patients. Therefore,
surgical treatment by decompressive craniectomy has often
been avoided owing to the poor outcomes and low chance of
functional recovery reported [15].

Bhat et al. [19] prospectively assessed 120 patients for a
duration of 3 years with severe traumatic acute SDH, with
one group using wide DC with dural stabs in 60 cases with
another group using conventional dural opening (open dural
flap) and removal of acute subdural hematoma in 60 controls.
They found an overall survival of 78.3% in the dural-stab
group (case-study), with 43.3% of good recovery and with
mortality (13/60) of 21.6% as compared to the open dural
flap (control) group with 40% survival, good recovery of
11.6% and with the mortality (36/60) of 60%. The open dural
flap technique proved dangerous in a traumatic and
edematous brain. This dural-stabs technique -effectively
increased the overall survival of patients with low GCS [19].

In another recent study, Kalim Uddin et al. reported that
multiple dural fenestrations are an effective decompressive
procedure for removing acute SDH compared to wide dural
openings with duraplasty. According to GOS groupA (wide
dural opening followed by duraplasty), there was 48%
patients with good recovery, moderate disability (16%),
severe disability (08%), persistent vegetative state (04%),
and 24% died. While in group B (multiple dural
fenestrations), good recovery was 47.83%, moderate
disability (13.04%), severe disability (4.35%), persistent
vegetative state (13.04%), 21.74% died [7].

5. Conclusion

This study concluded that favorable outcome is better after
expansile duraplasty in patients with traumatic Ac SDH as
compared to multiple dural slits. So, we recommend that
expansile duraplasty should be used as a prime technique in
patients with traumatic acute subdural hematoma in our
general practice to reduce the morbidity and mortality of our
population.
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