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T

raumatic brain injury is the major cause of death
and disability in young population globally. The
incidence of injuries like road traffic accidents,
violence, self inflicted injuries accounted for 17% of
the global disease burden in adults aged 15–59 years in
2001.16,17
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Clinical Predictors of outcome
in Isolated Traumatic Acute
Subdural Hematoma
Head injury is the major cause of death
in young adult population worldwide with
associated high morbidity. The objective of
this study is to find out the outcome and factors
affecting the outcome in isolated traumatic acute
subdural hematoma.
All patients with isolated acute subdural
hematoma presenting within 24 hours of trauma
and admitted over a period of 1 year were
included in this study. Patient was classified
according to Glasgow Coma Scale(GCS) after
resuscitation in the emergency department. The
outcome of the patient was recorded according
to the Glasgow Outcome Scale at the time of
discharge and at 3 months after the trauma in
follow-up. Statistical analysis was performed
to find the correlation between GCS, pupillary
changes and radiological finding in the form
of midline shift and hematoma volume to
dichotomized outcome.
Out of 38 patients enrolled in the study, 33
patients had favorable outcome. Surgery was
performed in 12 patients out of whom 4 patients
had unfavorable outcome. GCS score, papillary
changes, midline shift and hematoma volume
were found to have significant association with
the outcome in isolated traumatic acute subdural
hematoma.
Clinical parameters and radiological
parameters can gauge the outcome in isolated
traumatic brain injury.
Keywords: Acute subdural hematoma,
Glasgow outcome scale, Glasgow coma score,
midline shift, hematoma.
Traumatic brain injury (TBI) patients constitute about
34-35% of all trauma patients.5,14Fall is the major cause of
TBI in Nepal followed by road traffic accidents (RTA).6,19
Similarly in the USA majority of the TBI is due to fall
which is seen increasingly in older population while in
Nepal younger population (pediatrics population) are more
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Figure 2 Mechanism of Injury

Figure 1 Age Range
affected by fall injury.2,3,19 In India the RTA is the major
cause of TBI which constituted 60% of TBI followed by
fall 20-25%.7
Acute subdural hematoma(ASDH) occurs in about
5-29% of all TBI.1,4,20 The development of guidelines,
pre-hospital management of TBI patients has improved
survival in severe TBI patients but the mortality rate of
ASDH remains as high as 55-66%.9,10,18,28 Ryan et al in
2012, reported in their article of 16% mortality in patients
with traumatic ASDH.21
The aim of this study was to find out the correlation
between different clinical and radiological parameter to
outcome in isolated traumatic ASDH in Nepal

Materials and Methods
This is a prospective observational study conducted in
TribhuvanUniversity Teaching Hospital from September
2011till August 2012. All the patients who presented to
our emergency department with traumatic head injury
within 24 hours of injurywas resuscitated, subjected to
a battery of thorough neurological examination and CT
scan of head based on clinical decision. Out of all TBI
patients, the subgroup of patients with isolated traumatic
acute subdural hematomaand those who were admitted
to our hospital were included in this study. Patients
with open or penetrating wounds, concomitant epidural
hematoma, contusions, intracerebral hematoma or severe
subarachnoid hemorrhage and serious extra-cranial
injuries were excluded from the study.
The patients were managed according to institutional
protocol in the management of head injury. The
patient’smanagement was decided with emphasis on
Glasgow Coma Scale, thorough neurological examination
and CT image findings. CT scan head is used at our center

as the primary and decision making tool in traumatic head
injury. Hence, the diagnosis of ASDH was made through
the CT scan.
Glasgow outcome score was used as the standard
measure of outcome. GOS was recorded at discharge;
three months follow up and in the unfortunate event of
demise of the patient at the time of death.
Dichotomized Glasgow Outcome Score (GOS), 3 or
less than 3 is categorized as unfavorable and 4 and 5 as
favorableoutcome,was analyzed for correlation with,
GCS at admission, pupillary changes, mode of injury,and
radiological parameters.
All the patients were resuscitated and accordinglytreated
conservatively with serial CT scan or emergency surgical
treatment was performed following the “Brain Trauma
Foundation Guidelines”. The decision making parameters
were ASDH volume, midline shift in CT Scan and
deteriorating neurological conditions.
The ASDH was evacuated via a large standard
decompressivecraniectomy or craniotomy with or
withoutduroplasty using patient’s own pericranium, fascia
or dural substitute as needed depending on
Variables of the study
Clinical variables included age, sex, pupillary status,
preoperative GCS scores post resuscitation and the
mechanism of injury. Pupillary changes were recorded as
present or absent.
CT scan were obtained at the time of presentation
to the emergency department or before surgery within
24 hours of injury. The location, hematoma volume and
midline shift was estimated from radiological findings.
The hematoma volume was calculated on CT scan using
the formula (0.5height × width × length) and <30ml, 3050ml and >50 ml.(18) The midline shift was analyzed on
CT scan at septum pellucidum and grouped as <5 mm,
5–15 mm, >15 mm according to classification byLobato
et al.(15)
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There were 24(64%) mild head injury patients, 7(18%)
moderate and 7(18%) severe head injury patients.
There wasa overall mortality (unfavorable outcome)
of 10.52%(4 patients); 89% (33 patients) had favorable
outcome with GOS of 4or 5and one patient had unfavorable
outcome with GOS of 3.
Glasgow Coma Score (GSC) at admission was found
to have strong correlation with the outcome (p value
>0.0001), with all the unfavorable outcomes seen in
patients with GCS<8. Out of 7 patients with GCS < 8,
death occurred in 4 patients.
Similarly, pupillary changes at presentation were found
to be associated with poorer outcome (p value 0.001).
Pupil

Outcome
Unfavorable

Figure 3 GCS and outcome

The time intervals from trauma to the decompression
surgery was taken as within 12 hours and 12-24 hour and
the type of procedure asdecompressivecraniectomy or
craniotomy.
These variables were then used to compare with the
outcome.
Assessment of neurological outcome by Glasgow
Outcome Score is used to evaluate the final outcome in
patient at discharge/death and at 3 months follow up. The
outcome was divided into favorable outcome (GOS 5, 4)
and unfavorable outcome (GOS 3, 2, 1). And mortality
was defined as postoperative death within 30 days postsurgery.

Normal 0
RRTL
Abnormal
5
Change
Total
5

Total
Favorable
30

30

3

8

33
p value

38
0.001

Table 1 Pupillary change and Outcome
Midline shift was categorized into three group as <
5mm, 5 - 10mm and as>10mm as measured in the CT scan
of the head. The association between the poor outcome
and amount of midline shift was found with greater the
shift poorer the outcome.

Statistical analysis
Theunivariate analysis of correlation between different
variables and outcome was assessed using Chi –square
test or Fisher’s test exact test.

Results
A total of 38 patients were included in this study. There
were 25 males and 13 female patients. Average age was
29.32 years (SD 22.13).
The patients included in this study ranged from 1 year
to 88 years old, while comparing the outcome in different
age group there was no significant correlation (p value
0.612).
Similarly, there was no difference in male or female
patients regarding outcome (p value 0.681).
12 patient sustained TBI due to RTA, 23 patients due
to fall and remaining 3 patients sustained injury due to
physical assault.
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Figure 4 Midline Shift and Outcome
The hematoma volume was <30ml in 28 patients
(73.68%). Seven patients (18.4%) had hematoma volume
> 50ml, and half of these patients (4) had unfavorable
outcome.
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The relationship between the haematoma volume and
unfavorable outcome was significant with p value 0.001.
Clinical
variable

No. of
patients

Unfavorable
outcome ( %)

Total

38

5(13.15%)

p
value

Sex
Male

25 (65.77%)

4 (10.52%)

Female

13 (34.2%)

1 (2.63%)

0.643

Abnormal

8 (21%)

5 (13.15%)

<30 ml

28 (73.6%)

1 (2.63%)

30-50ml

3 (7.89%)

>50ml

7 (18%)

4 (10.52%)

<5mm

16 (42%)

1 (2.63%)

5-10mm

12 (31.5%)

>10mm

10 (26.3%)

0.002

Radiological
variable
Hematoma
Volume

0.001

Midline
Shift

Age years
<15

12(31.57%)

1 (2.63%)

15-30

8 (21%)

3 (7.89%)

30-45

9 (23.67%)

45-60

5 (13.15%)

>60

4 (10.52%)

1(2.63%)

Fall

23 (60.5%)

4 (10.52%)

RTA

12 (31.5%)

Physical
assault

3 (7.89%)

0.284

1(2.63%)

0.197

Preoperative
GCS
7 (18%)

GCS 9-12

7 (18%)

GCS 13-15

24 (64%)

0.006

Table 2 Clinical and Radiological Variable related to
Outcome

Mechanism
of Injury

GCS < 8

4 (10.52%)

4 (10.52%)

1 (2.63%)

0.001

A total of 12 patients underwent surgical treatment
while 26 patients were treated conservatively.
Decompressivecraniectomywas
performed
in
2
patients both of whom had unfavorable outcome. Of
10 decompressive craniotomy cases, 2 patients had
unfavorable outcome. There was no difference in outcome
in patients treated surgically within 12 hours of injury or
a within a day.
Surgical variable

No
of
patients

Type of surgery

Total
12

Craniotomy

10

2 (16.6%)

Craniectomy

2

2 (16.6%)

<12 hrs post injury

7

3 (24.9%)

>12 hrs post injury

5

1 (8.3%)

Mortality p valno (%)
ue

0.000

Time to surgery

Pupil
Sym.
RRRTL

30 (78.9%)

0.5

Table 3 Surgical Variable Related to outcome
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Discussion
Traumatic ASDH is a common neurosurgical entity,
often requiring emergency surgical evacuation. Despite
newer diagnostic tool available to diagnose ASDH and
aggressive treatment modality the mortality rate is till
high around 39.8% -60%.11,12 ASDH is found in 2030% of severe head injury.23It is usually associated with
parenchymal contusion, subarachnoid haemorrhages,
diffuse axonal injury and epidural hematoma.22,24,26These
associated injury worsens the prognosis of ASDH.24This
study was conducted only in isolated traumatic ASDH
patients. In the literature the mortality rate of isolated
ASDH is 21.75%-39.8%.11,27In our series the mortality of
isolated traumatic ASDH was 10.52%. High mortality rate
is associated with increase in age, older patients above 70
years of age has mortality rate of 50%, 25.6% between
40 and 70 years and 26% below 40 years.8In another
study by Tian et al patients younger than 30 years had a
mortality rate of 14.08%, whereas patients above 50 years
had mortality rate of 36.17%.27Our study did not find
significance of age affecting the mortality.
Pupillary abnormalities are associated with a
significantly worse outcome. Similarly, normal pupillary
reactivity suggests favorable outcome, as shown by
Kim et al, 67.8% of patients who had bilateral reactive
pupils achieved a functional recovery which was similar to
our findings the where the patients with abnormal pupillary
reactivity had unfavorable outcome while patients with
normal pupillary reactivity had favorable outcome.24,27
The patients having isolated traumatic ASDH with
bilateral fixed dilated pupils have higher postoperative
mortality rates of 64.0% to 88.1%.24,27 Monitoring
the pupillary changes in the trauma will aid in urgent
evacuation of the hematoma via decompressive craniec to
my in case the patient deteriorates or if the patients has
bilateral unresponsive pupils.
The most important predictor of outcome was
preoperative or admission GCS score. We observed
higher rate of unfavorable outcome in patients with severe
head injury (GCS <8), of 7 patients with GCS score<8 ,
unfavorable outcome was seen in 4 patients. The lower the
GCS score the lower the functional recovery with higher
mortality rate.23,27
We observed in our series that CT variables like
midline shift, hematoma volume and thickness correlates
with outcome. The greater the midline shift and hematoma
volume the greater the brain compression with raised
intracranial pressure leading to decreased functional
recovery after trauma.
We, in our study, found patients under going
decompressive craniec to my had unfavourbale outcome,
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that maybe due to the fact that these patients had brain
swelling even after the surgery requiring the removal of
bone flap. Our series had 2 decompressivecraniectomy
both with unfavorable outcome. Shigemori etal. in
their study showed a significant reduction of ICP after
decompressivecraniectomy and
compared different
surgicaltreatment in traumatic ASDH patientsand
concluded that craniotomy to yield better recovery of
function than craniectomy.26
Time to surgical interval was not significant in our
study because of small sample size but there are many
studies which suggest surgical decompression to start as
soon as possible to avoid herniation.22,24,25

Conclusion
In isolated traumatic ASDH, preoperative GCS score,
pupillary abnormality, midline shift and hematoma volume
which all were independently significant predictors of
outcome in isolated traumatic ASDH.
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