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ABSTRACT

Objective: To compare the surgical outcomes of decompressive craniotomy with or without lobectomy for
patients presenting with brain contusions in a tertiary care trauma center.”

Material & methods: This randomized clinical trial was carried out in the Neurosurgery department, Allied
Hospital, Faisalabad, for 1 year. Patients admitted with severe TBI were enrolled and underwent decompressive
craniotomy (DC) with lax duraplasty, or decompressive craniotomy with lobectomy (DCWL) or contusionectomy
and lax duraplasty. The primary outcome was assessed at 3 months and 6 months using the Glasgow Outcome
Scale Extended (GOS-E). All the data was recorded in a proforma and later on analyzed in SPSS version 26.

Results: The mean GCS score at presentation in DC was 5.8+0.755 and in DCWL was 5.64+0.74. At the 3
month, 44% patients had GOS-E at vegetative state, 30% had GOS-E at lower severe disability, and 26% had
GOS-E at upper severe disability in the DC group. But in the DCWL group, 2% patients had GOS-E at vegetative
state, 22% were at lower severe disability 16% were at upper severe disability, 30% had GOS-E at upper
moderate disability, and 30% were at lower moderate disability (P<0.05). At the 6% month, 26% patients had
GOS-E at dead state, 34% were at upper severe disability, and 40% were at lower moderate disability in the DC
group. But in the DCWL group, 38% had GOS-E at upper moderate disability, 32% were at lower good recovery,
and 30% were at upper good recovery (p<0.05).

Conclusion: The surgical outcome of brain contusions treated by DCWL was better compared to DC without
lobectomy.

Keywords: Surgical outcome, brain contusions, Decompressive craniotomy, lobectomy, Glasgow outcome
scale extended, GOS-E.
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world. More than five million people worldwide die
annually from trauma-related causes, reports the
World Health Organization. Nine percent of all
deaths worldwide can be attributed to this." Million
of people sustain nonfatal injuries from trauma
every year that leave them permanently disabled.
Brain injuries are among the most serious and have
the highest risk of being fatal or leaving the victim
severely disabled.?

There are between 64 to 74 million cases of TBI
per year. However, it is difficult to evaluate how
severe TBI and its effects actually are due to issues
in data collection, especially in nations with low
and moderate incomes.? A higher risk of death and
poorer outcome after TBI have both been linked to
intracranial hypertension in several large cohort
studies of people who have experienced TBI.
Therefore, it is critical to treat a TBI as soon as
possible, especially if the patient has had brain
swelling and high intracranial pressure.*

In situations of brain swelling and acute
traumatic subdural hematoma, as well as for non-
traumatic lesions, DC is often used to give space
for a swollen brain by quickly reducing the
pressure inside the skull (intracranial pressure).” To
treat it, first the patient's vitals must be stabilized,
and then normal blood flow must be restored to
prevent further damage.®

As a common surgical procedure, DC is used to
relieve high intracranial pressure brought on by
TBI. Despite its life-saving purpose, the craniotomy
itself is harmful to the patient's brain.” After the
neurosurgery is finished, the patient will need to
have a second cranial reconstruction.” Some
individuals with severe TBI now have access to a
relatively new type of surgery called lobectomy. In
a craniectomy, a surgeon cuts away damaged or
diseased bone from the skull. Lobes of the brain
may be surgically removed in a process called a
lobectomy, which also necessitates a craniotomy.
When intracranial pressure or herniation during
surgery becomes uncontrollable, lobectomy is
performed to more radically and aggressively
modify and extend the skull's fixed volume. A more
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extreme and forceful strategy is employed to
achieve this. Oncel et al, analyzed data from 2007
and found that lobectomy is an effective method
of treating brain cancer, whether it be a frontal
lobectomy, a temporal lobectomy, or a
combination/other  lobectomy® About 75%
patients (6 out of 8) had a good recovery (GOS
score of 4 or 5), 12.5% of patients (1 out of 8) had
a terrible recovery (GOS score of 2 or 3), and 12.5%
of patients went away, as reported by Jiang and
colleagues (1 of 8 patients). Every single patient
who made it through surgery showed an
improvement in their Glasgow Coma Scale score.’

PATIENTS AND METHODS
Study Design and Place

This Randomized controlled trial was conducted at
the Department of Neurosurgery, Allied Hospital,
Faisalabad, for 12 months. Sample size was
calculated using the WHO sample size calculator
as 100 patients (50 in each group), by using 80%
power of the study, 5% significance level, and
percentage of good outcome, i.e. 28% without
lobectomy and 42% with lobectomy.™®

Inclusion Criteria

Patients with severe TBI with a GCS <8, admitted
with unilateral temporal or frontal cerebral
contusions more than 20 cm3 CT Scan in volume
after head trauma..

Exclusion Criteria

The patients with penetrating injury, brainstem
injury, multiple trauma, hemodynamic instability,
history of prior neurologic disease or disability,
coagulopathy, coup counter coup, or if the patient
improves with conservative management, and GCS
improves.

Ethical Approval

Before initiating the research work, permission was
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taken from the Ethical Review Committee (ERC
letter no. 48-ERC/ 2020-21/ PHRC/ FMU/ 74).

Data Collection

All the patients were enrolled by applying a
convenience sampling technique, and informed
consent was taken. All of the patients' personal
data, including demographic data, time of injury,
time between injury and operation, pre-op
Glasgow Coma Scale (GCS) score, post-op GCS
score, and pupillary reaction, were recorded. Then,
patients underwent decompressive craniotomies
under general anesthesia by a single surgical team.
Then, patients will be randomly divided into two
groups by using a random number table. In group
A, decompressive craniotomies were done with lax
duraplasty alone. In group B, decompressive
craniotomies were performed with lobectomy or
contusectomy with lax duraplasty.

A question-mark-shaped incision is made in
the patient's skin in order to do a standard DC. In
addition to the frontal craniotomy's linear hairline
incision, 10-15 cm of the temporo-parietal bone
will be excised. To access the dura, a curved
incision across the Sylvian fissure about a
centimeter from the craniotomy window is
required. Cuts made to the sides of the dura
enlarge the entrance. Individuals in Group A will
have a DC performed. Brain contusions will not
receive any medical attention. Patients in Group B
will undergo a DC in addition to lobectomy of the
affected lobe or excision of the bruised brain. Lax
duraplasty, using either a harvested pericranium
graft or an artificial dura, fascia lata, and temporalis
fascia graft, will be performed at the end of the
procedure. Both sets of people will undergo this
surgery. Bone flap reimplantation into abdominal
subcutaneous tissue. No more than 5 centimeters
of brain tissue will be removed during a bottom
lobectomy, and no more than the coronal suture
will be removed with a top lobectomy. When
operating on the patient's dominant side of the
brain, neurosurgeons often stop cutting 1 to 2 cm
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before the coronal suture when doing a frontal
lobectomy. This is because a coronal suture is
employed to seal the incision. A temporal
lobectomy involves cutting out the temporal lobe's
anterior five cm and some surrounding mesial
structures. Doing so reduces the risk of damaging
the main arteries carrying blood to the heart
during surgery.

After the procedure, patients were shifted to
post-procedural wards and were discharged from
there. All the patients were followed up in OPD for
3 and 6 months. On each visit, patients were
examined for the Glasgow outcome scale, and
findings were recorded as either positive (patient
made a full recovery with just mild impairments) or
negative (patient did not make a full recovery and
has major impairments) (severe disability,
persistent vegetative state, and death).

SPSS version 26 will be used to analyze the
data. Both groups were compared for GOS-E was
done by using a chi-square test (p-value<0.05 was
kept as significant.

Definitions

Traumatic Brain Injury (TBI)

Patients of head injury leading to changes in CT
brain reported by a consultant radiologist will be
labeled as TBI.

Brain Contusion

Often “fluffy” inhomogeneous high-density areas
within brain parenchyma, usually adjacent to bony
prominences (frontal and occipital poles, sphenoid
wing). Typically, less well-defined than primary
ICH.

GCS (Glasgow Coma Scale)

The Conscious level of the patient presenting in
the emergency with a history of head trauma will
be assessed using this scale.
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GOS-E Definition

Vegetative state

Lower severe disability
Upper severe disability
Lower moderate disability

Independent at home

Upper moderate disability

Lower good recovery

Unable to obey the command
Dependent on others for care

Independent at home and outside the home, but with some physical or mental disability
Independent at home and outside the home, but with some physical or mental disability,
with less disruption than the lower moderate disability

Able to resume normal activities with some injury-related problems

Upper good recovery No problem
Goose Score i
1 2 3 4 5 6 7 8
Dead Vegetative Lower Upper ' Lower Upper Lower Good Upper Good
State Severe Severe i Moderate Moderate Recovery Recovery
Disability Disability 1 Disability Disability

Glasgow Outcome Scale Extended
(GOS-E)
Primary outcome will be based on the Glasgow

Outcome Scale Extended (GOS-E), assessed after 3
months & 6 months.

Favorable Outcome

From lower moderate disability to upper good
recovery.

Unfavorable Outcome

Dead, vegetative,
disability.

lower, and upper severe

RESULTS

Age Distribution of Patients

In DC, 26% of the patients were <20, 46% were
between 20-50, and 28% were >50, but in DCWL,
38% of the patients were <20, 24% were between
20-50, and 28% were >50.

Gender Distribution
In DC, males were 28% and females were 72% but

457

Pak. J. of Neurol. Surg. — 2025 — 29 (4): 454-462.

in DCWL, males were 78% and females were 22%.

Cause of Trauma

DC, 62% of the patients had their trauma cause
was RTA, 30% had their trauma cause was assault,
and 8% had their trauma cause was a fall, but in
DCWL, 36% of the patients had their trauma cause
was RTA, 18% had their trauma cause was assault,
and 46% had their trauma cause was a fall.

Pupil Reaction at Presentation

In DC, 26% of the patient’s pupil reaction was
normal, 48%of the patient’s pupil reaction was
ipsilateral and 26% of the patient’s pupil reaction
were non-reactive but in DCWL, 24% of the
patient’s pupil reaction was normal, 36% of the
patient’s pupil reaction was ipsilateral and 40% of
the patient’s pupil reaction were non-reactive.

Side of Lobectomy

DC, 40% of the patients’ lobectomy sides were
right, and 60% of the patients’ lobectomy sides
were left, but in DCWL, 48% of the patients’
lobectomy sides were right, and 52% of the
patients’ lobectomy sides were left.
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Location of Hematoma Table 1: Basic demographic characteristics of patients (n = 100).
Formation DC DCWL
In DC, 32% of the patient’s hematoma ; 50 50
. . o ge
formatloh location were frontal, 30/? of <20 13 (26.0) 19 (38.0)
the patient's hematoma formation 20-50 23 (46.0) 17 (34.0)
location were temporal, 28% of the >50 14 (28.0) 14 (28.0)
patient’'s hematoma formation location Gere’
. . / Male 14 (28.0) 39 (78.0)
wer rietal and 10% of th ien
ere pa etafa d ,O 6 of the patient's Female 36 (72.0) 11 (22.0)
hen{wa'toma ormation location were Trauma causes
occipital but in DCWL, 40% of the RTA 31 (62.0) 18 (36.0)
patient's hematoma formation location Assault 15 (30.0) 9(18.0)
were frontal, 26% of the patient's FF)a” | React 4(80) 23 (46.0)
. . upil Reaction
hematoma fozmatlon location .Werle Normal 13 (26.0) 12 24.0)
temporal, 16% of the patient's | osjateral 24 (48.0) 18 (36.0)
hematoma formation location were Non-Reactive 13 (26.0) 20 (40.0)
parietal and 18% of the patient's Lobectomy Side
. . Right 20 (40.0) 24 (48.0)
hematoma formation | ion wer 9
e .a.to a formation locatio ere Loft 30 (60.0) 26 (52.0)
OCCIpIta|. Hematoma Location
.. . Temporal 15 (30.0) 13 (26.0)
Presentatlon. The rnear‘w time from Parietal 14 (28.0) 8 (16.0)
injury to presentation |n‘DC was Occipital 5(10.0) 9(18.0)
1.45 + 0.44. But the mean time from Time from injury to presentation (hours) ~ 1.45 + 044  2.15+ 0.56
injury to presentation in DCWL was GCS at Presentation 58 £ 0.76 564 + 0.74

2.15 = 0.56.

GCS at Presentation: The mean GCS score at
presentation of the patient in DCis 5.8 + 0.76.
But the mean GCS score at presentation of the
patients in DCWL is 5.64 + 0.74 (Table 1).

GOS-E after 3 Months: In DC, 44% of the
patient’'s GOS-E at 3 months were at vegetative
state, 30% of the patient's GOS-E after 3
months were at lower severe disability and 26%
of the patient's GOS-E after 3 months were at
upper severe disability but in DCWL, 2% of the
patient's GOS-E after 3 months were at
vegetative state, 22% of the patient's GOS-E
after 3 months were at lower severe disability
and 16% of the patient's GOS-E after 3 months
were at upper severe disability,30% of the
patient's GOS-E after 3 months were at upper
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moderate disability and 30% of the patient’s
GOS-E after 3 months were at lower moderate
disability.

GOS-E after 6 Months: In DC, 26% of the
patient’'s GOS-E after 6 months were at dead
state, 34% of the patient's GOS-E after 6
months were at upper severe disability and
40% of the patient's GOS-E after 6 months
were at lower moderate disability but in
DCWL,38% of the patient's GOS-E after 6
months were at upper moderate disability,32%
of the patient's GOS-E after 6 months were at
lower good recovery and 30% of the patient's
GOS-E after 6 months were at upper good
recovery (Table 2).
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DISCUSSION Table 2: Comparison of GOS-E in both groups during follow-up of patients (n
According to our study, the mean = 100).

time from injury to presentation of GOS-Eat DC DCWL p-value
the patients in DC is 1.45 with 0.44 n 50 50

SD, but the mean time from injury Dead Nil Nil

to presentation of the patients in Lower severe diabiity 15000 11220

DCWL is 2.15 with 0.56 SD. The 3rd Upper severe disability 13 (26.0) 8 (16.0)

mean GCS score at presentation of month  Lower moderate disability  Nil 15 (30.0) <0.05
the patient in DC is 5.8 with 0.755 Upper moderate Disability ~ Nil 15 (30.0)

SD, but the mean GCS score at bowergooi recovery E': E':

presentation of the patients in Dzapjr good recovery 13' (26.0) N:l

DCWL is 5.64 with 0.74 SD. In DC, Vegetative state Nil Nil

26% of the patients’ pupil reaction Lower severe disability Nil Nil

was normal, 48%of the patients’ | 6" X thper Se"gre diszk_’”ithr ;g (ig-g) E': <005
pupil reacton was psiteral and | 7T v medemedably 00 N

26% of the patients’ pupil reaction Lower good recovery Nil 16 (32.0)

was non-reactive, but in DCWL, Upper good recovery Nil 15 (30.0)

24% of the patients’ pupil reaction

was normal, 36% of the patients’

pupil reaction was ipsilateral, and 40% of the
patient’s pupil reactions were non-reactive. In DC,
40% of the patients’ lobectomy sides were right
and 60% of the patients’ lobectomy sides were left,
but in DCWL, 48% of the patients’ lobectomy sides
were right and 52% of the patients’ lobectomy
sides were left.

In DC, 32% of the patient's hematoma
formation location were frontal, 30% of the
patient’'s hematoma formation location were
temporal, 28% of the patient's hematoma
formation location were parietal and 10% of the
patient's hematoma formation location were
occipital but in DCWL, 40% of the patient's
hematoma formation location were frontal, 26% of
the patient's hematoma formation location were
temporal, 16% of the patient's hematoma
formation location were parietal and 18% of the
patient's hematoma formation location were
occipital.

In DC, 44% of the patient's GOS-E after 3
months were at vegetative state, 30% of the
patient's GOS-E after 3 months were at lower
severe disability and 26% of the patient's GOS-E
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after 3 months were at upper severe disability but
in DCWL,2% of the patient's GOS-E after 3 months
were at vegetative state, 22% of the patient’s GOS-
E after 3 months were at lower severe disability and
16% of the patient’'s GOS-E after 3 months were at
upper severe disability,30% of the patient’'s GOS-E
after 3 months were at upper moderate disability
and 30% of the patient's GOS-E after 3 months
were at lower moderate disability.

In DC, 26% of the patient's GOS-E after 6
months were at dead state, 34% of the patient’s
GOS-E after 6 months were at upper severe
disability and 40% of the patient's GOS-E after 6
months were at lower moderate disability but in
DCWL,38% of the patient's GOS-E after 6 months
were at upper moderate disability,32% of the
patient's GOS-E after 6 months were at lower good
recovery and 30% of the patient's GOS-E after 6
months were at upper good recovery.

In our study, patients with comparable
intracranial insults, age distribution, and baseline
GCS  nevertheless demonstrated  different
outcomes after undergoing DC versus DCWL. This
variation can be attributed primarily to the surgical
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strategy itself. DCWL provides a more aggressive
form of decompression by removing swollen, non-
viable, or contused brain tissue, thereby achieving
superior intracranial pressure control and
preventing delayed deterioration from progressive
swelling or secondary haemorrhage. In contrast,
patients treated with DC alone were more prone to
unfavourable outcomes, including vegetative state
and mortality at 6 months, likely due to persistent
mass effect from residual contusions.

In addition, certain patient-related factors may
have contributed to outcome differences despite
comparable injury severity. Gender distribution
varied between groups (a higher proportion of
males in DCWL), and mechanisms of trauma
differed (falls were more common in DCWL, RTAs
more common in DC), both of which are known to
influence recovery trajectories. Interestingly,
although a larger proportion of DCWL patients
presented with non-reactive pupils, this group still
showed better functional recovery, reinforcing the
role of the surgical approach itself as the most
decisive factor.

Taken together, these findings suggest that
DCWL, by addressing both intracranial
hypertension and non-viable parenchymal tissue,
offers improved functional outcomes even in
patients with apparently similar baseline injury
characteristics.

However, even though TBI, often known as TBI,
is one of the leading causes of death all over the
world, its treatment was not well understood until
very recently. Because brain lobectomy is a therapy
option for TBI that is up for debate, we set out to
establish the mortality rate and long-term effects
of this technique in TBI patients. According to
research by Hakan AK and colleagues, patients
with blunt severe TBI who were transported to the
hospital had a Glasgow Coma Scale (GCS) of 4-7
(mean = 5.5) when they arrived. A lobectomy and
a decompression operation were carried out. It was
found that after surgery, 60% of patients survived
years. >

A study conducted in 2020 analyzed the
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medical records of 135 patients who had
undergone brain lobectomy procedures following
traumatic brain injuries.'" The vast majority of
these patients had suffered from a brain contusion
or ICH. In addition to this, we examined the
patients' rates on the Glasgow Outcome Scale
(GOS) and the Glasgow Coma Scale (GCS), and we
looked for an association between the two scales.
Patients with TBI who had a brain lobectomy were
predominantly male (77%), with only 23% of
patients being female. They numbered 43,420.3 in
total, and 62.2% of them have survived to the
present day; 71% of the women and 60% of the
men did so, respectively. Patients who were male
had a 53% better chance of having a favorable GOS
than patients who were female had a 27%
chance.™

High intracranial pressure is the main cause of
mortality and impairment among those who have
suffered TBIs of significant severity. Treatment for
this ailment often involves the wuse of
normothermia, sedation, and several other
techniques that are considered to be first-line
therapy (moderate hypocapnia, mannitol, etc.). The
use of barbiturates, hyperventilation, moderate
hypothermia, or the removal of a variable amount
of skull bone (secondary decompressive
craniectomy) are examples of second-line
treatments that may be used if these first-line
treatments prove ineffective.”

There was a slight decrease in the risk of death
at six months with DC, according to a meta-
analysis of three trials (RR 0.66, 95% Cl 0.43 to 1.01;
3 studies, 571 participants; 12 = 38%; moderate
quality evidence). 14 In one study, the risk of death
at 12 months was clearly reduced (RR 0.59, 95% ClI
0.45 to 0.76; 1 trial, 373 participants; high quality
evidence), and in another, the risk of death at 6
months was clearly reduced with DC."

TBIs are one of the primary causes of death and
disability among young people. Brain edema and
an increase in intracranial pressure are potential
outcomes of head trauma of any degree, including
first and second degrees. To treat traumatic brain
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injuries, it is necessary to take steps (including
surgery) to lower the intracranial pressure.'® When
patients are taken to the hospital with severe brain
injuries, their medical history is looked at.
Participants in the study group were required to
have suffered severe brain injuries (a score of 8 on
the Glasgow Coma Scale) and to have undergone
both decompression surgery and temporal
lobectomy procedures. During the course of the
study's duration of three years, there were a total
of ten participants.'” Each patient presented with a
severe case of blunt TBI. Accidents involving motor
vehicles were the cause of eight of the traumas,
while other types of automobile accidents were
responsible for two of them, and falls from
significant heights were responsible for the other
two. All of the victims had received injuries
consistent with blunt force trauma.'®

CONCLUSION

There is a difference in the surgical outcome of
brain contusions treated by Decompressive
craniotomy with or without lobectomy by using
the Glasgow Outcome Scale Extended (GOS-E);
and DCWL showed better outcomes than DC
alone.
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