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A B S T R A C T
Introduction: Trauma is a leading cause of mortality in people aged younger than 45 years. Head injury is the number
one cause of trauma mortality and it is directly associated with one half of all deaths associated with trauma. Traumatic
acute subdural Hematoma is one of the most common traumatic neurosurgical emergencies and often required surgical
intervention. This clinical study was done to examine the hospital mortality and analyse the risk factors for mortality in
patients treated surgically for isolated traumatic acute subdural Hematoma.
Material and methods: Prospective evaluation of 82 operated cases of ASDH was done. Data was collected from case files
and operative records. CT scan variables, clinical variables and operative variables were evaluated.
Results: overall mortality was 30.49%. Male mortality was 31.25% and female mortality was 27.78%. High mortality with
advanced age. No clinically significant difference in mortality due to different mechanism of injury. Other significant mortality
indicators were pupillary reaction, midline shift, diffuse edema and hypotension.
Conclusion: The overall mortality of 30. 49% was within the predicted range as per recent literature. Age of the patient,
pupillary reaction, Hematoma thickness, midline shift and evidence of diffuse brain swelling during surgery were found
to be independent predictors of mortality. This findings may allow for more informed decision making in approaching a
particular case.
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INTRODUCTION

Acute subdural Hematoma occurs in 12 to 30% of patients
with severe head injury and reported mortality rates varies
from 36 to 79%. In spite of development and improvement
in emergency medical service systems and neuro intensive
monitoring and treatment, acute subdural Hematoma is
still a disorder with very high mortality and extremely
poor prognosis among traumatic brain injuries.1-5 Therefore
identifying reliable prognostic factors for acute subdural
Hematoma to improve the surgical result in these patients is
important. This clinical study examined the hospital mortality
and analyse the risk factors for mortality in patients treated
surgically for isolated traumatic acute subdural Hematoma.

MATERIAL AND METHODS

This was a prospective study done and BJ Medical College
and sassoon Hospital between October 2016 to October
2017. 82 patients were included in the study. B J Medical
College and sassoon Hospital is a tertiary care center and
receive head injury patients from nearby areas. CT scan of the
brain was done for all patients of moderate and severe head
injury. Brain trauma Foundation guidelines were followed

to select patients who will require surgical intervention.
Following variables were studied.
Clinical variables: Age, gender, mechanism of injury,
preoperative GCS score, preoperative pupillary abnormality,
presence of hypotension on admission.
CT scan variables: Maximum thickness of subdural
Hematoma, extent of midline shift, presence of associated
lesions like contusions and presence of cerebral edema.
operative variables: Time elapsed between injury and surgery
and evidence of brain swelling during surgery.
The final outcome was calculated as mortality or alive.

RESULTS

A total of 82 patients were included in the study. Overall
mortality was 30.49%. 64 patients were males and 18
patients were females. Mortality in males was 31.25% and
mortality in females was 27. 78%. This difference was not
clinically significant. The mortality in less than 40 years age
group was 16.66% that is out of 20 patients 4 patients died.
The mortality in 40 to 64 years age group was 22.22% while
the mortality in greater than 65 years age group was 59.09%.
This difference in mortality among different age group was
found to be clinically significant. Difference in mortality due
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Variable
Sex
male
femal
AGE
< 40
40-65
> 65
Mechanism of injury
MVA
Fall
Assault
Hypotention
Present
Not Present
Pupilary reaction
Group 1
Group 2
Group 3
Group 4
Pre operative GCS
3-8
9-11
13-15
Hematoma thickness
< 15 mm
15-25 mm
< 25 mm
MID line shift
5-10 mm
11-15 mm
>16mm
Associated lesions
Present
Not Present
Time elapsed
<4hrs
4-8 hrs
>8 hrs
Diffuse brain swelling
Present
Not Present
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Total No. of Patients

Alive patients

Dead patient

% Mortality

P value

64
18

44
13

20
5

31.25%
27.78%

0.9944

24
36
22

20
24
9

4
8
13

16.66%
22.22%
59.09%

0.0027

55
24
3

38
19
2

19
5
1

34.54%
20.83%
33.33%

0.4737

17
65

9
48

8
17

47.05%
26.15%

45
24
4
9

36
16
2
3

9
8
2
6

20%
33.33%
50%
66.66%

36
33
13

21
25
11

15
8
2

41.66%
24.24%
13.38%

0.1269

42
31
9

33
21
3

9
10
6

21.42%
32.25%
66.66%

0.0269

59
18
5

47
10
0

12
8
5

20.33%
44.44%
100%

59
23

41
16

18
7

30.50%
30.40%

36
25
21

29
17
11

7
8
10

19.44%
32%
47.61%

0.1703

0.0335

0.7945

23
9
4
60.86%
59
48
11
35.59%
Table-1: Table showing effect of different variables on mortality of patients with ASDH.

to different mechanism of injury that is 34.54% in patients of
MVA, 20.83% in patients of falls and 33.33% in patients of
assault was not clinically significant. Presence of hypotension
was found to be a significant variable in terms of mortality
(47% versus 26% mortality). Pupillary reaction at the time
of admission had a bearing on mortality and it was clinically
significant. Similarly lower GCS score on admission was
associated with increased mortality.
41.66% mortality in patients with GCS score between 3 to 8,
24.24% mortality in patients with GCS score between 9 to
12 and 13% mortality in patients with GCS score between
13 to 15. In the CT scan variables the Hematoma thickness
and extent of midline shift was associated with increased

mortality. Delay in surgery affected the mortality adversely
(19.44% mortality when delay was less than 4 hours versus
32% mortality when delay was 4 to 8 hours and 47. 67%
mortality when the delay was more than 8 hours). Also the
presence of diffuse cerebral edema which was evaluated intra
operatively in the form of presence of herniation of the brain
parenchyma craniectomy site was found to be significantly
associated with mortality (6.86 percent mortality versus
35. 59% mortality).

DISCUSSION

India has rather unique distinction of having the highest
number of head injuries in the world. In India more than
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1 lakh lives are lost every year with over 1 million suffering
from serious head injury.1 ASDH is one of the most common
surgical emergencies and often required surgical intervention.
In this study we attempted to study the parameters affecting
the outcome and mortality in patients of ASDH. 82 patients
of traumatic acute subdural hematomas were included in the
study who were admitted and operated under department
of neurosurgery of BJ medical college between the period
of October 2016 to October 2017. We observed a hospital
mortality rate of 30. 49% in 82 patients with isolated traumatic
acute subdural hematomas. These figures are less than the
mortality of 36% to 79% which is reported in the literature.2-9
This may be due to improvements in transfer service facilities
by the EMRI services sponsored by government, emergency
management at the site of accident, widespread availability of
modern imaging modalities in most secondary and tertiary
centers, availability of neurosurgeons 24 hours in hospital,
acceptance of the philosophy of improvements in results
due to early surgery, improved anaesthesia management
and improved post operative Intensive Care Management.
Out of 82 patients included in the study 64(78%) were
males and 18 (22%) were females. Mortality among males
was 31.25% and a mortality among females was 27%. This
difference was not statistically significant. All over the world
males outnumber females in relation to incidence of acute
subdural hematomas.9-18 The age distribution of traumatic
brain injury across the various series revealed that highest
occurrence is in the age group of 20 to 29 years followed by
30 to 39 years.19-27 In our study those patients younger than
40 years had mortality rate of 16.66%. Where as patients in
the age group 40 to 64 years had a mortality rate of 22.22%.
The increased mortality in the elderly patients may be partly
explained by the intrinsic properties of the aging brain,
pre-existing comorbidities and complications.28-32 Further
experimental studies have shown that the ageing brain is
more susceptible to deleterious effects of ischemia, which is
a common pathophysological mechanism underlying severe
form of traumatic brain injury.33-37,5 Furthermore the adverse
effects of general anaesthesia and surgery may affect the
respiratory and circulatory functions of the elderly increasing
the severity of brain injury. The influence of trauma etiology
and mortality has been reported in earlier studies. Wilburg et
al29 found no significant difference in mortality and functional
recovery in trauma due to various causes. Steaning et al37
demonstrated that road traffic victims had a higher mortality
rate when compared with other accidents. In our study there
was no statistically significant difference in mortality due to
various causes. With regards to factors influencing outcome,
the impact of GCS score has been studied most frequently.
The most detailed analysis of the effect of GCS score on
outcome after severe traumatic brain injury was done in the
IMPACT (International mission for prognosis and analysis
of clinical trials in TBI)10 study. It was shown that the GCS
score on Hospital admission was strongly related to the GOS
score at 6 months after trauma. In our study high mortality
of 41. 66% was seen in group of patients with GCS score of
3to8. In GCS score 9 to 12 the mortality was 24.24%which
further decreased to 15.38% in patients with GCS score of
13 to 15. This association between GCS score and mortality

was not found to be statistically significant in our study, one
of the reasons for this might be the less sample size in a
particular group as per the GCS score and mortality. This
Results are confirmed by the study of Koc et al.25 Gennarelli
et al26 published mortality rate of 74% for Patients with acute
SDH and GCS score of 3-5, and 36% for those with GCS
score between 6-10. In our study the mortality was found
to vary according to the reactivity of the pupils as follows,
normal symmetrical pupillary reaction the mortality was
25%, asymmetrical pupils one reacting the mortality was
33.33%, asymmetrical pupils both pupils not reacting the
mortality was 50%, bilateral fixed dilated pupils the mortality
was 66.66%. Pupillary reaction and Pupil size correlates with
injury to the brain stem. Many authors reported that patients
with bilateral fixed pupils at surgery had favorable outcome
in only 0-13% only and mortality rate 64-93%.11,23,27,32 In our
study patients with systolic blood pressure less than 80 mm
of Mercury on admission were categorized as hypotension
present and the remaining as hypotension absent.
Presence of hypotension leads to secondary brain injury
and increased mortality. In our study there was 47.05%
mortality in patients with hypotension versus 26.15%
mortality in patient without hypotension. Johannes leitgeb,
walter mauritz28 in their recent study on prognostic factors
in ASDH found statistically significant association between
mortality and prehospital hypotension (70% versus 44%
mortality). Actually there are few other studies which have
emphasized on this factor. In our study there was a steep
increase in mortality farm 21.42% in group of patients with
Hematoma thickness more than 15 millimetres to 66.66%
for patients with Hematoma thickness more than 25 mm.
Yanka et al29 showed that the mean Hematoma volume was
31 cc for those patients with a favourable recovery. Similarly
it was 104 cc for those cases with a poor outcome. Stone et
al30 demonstrated that patients with the Hematoma volume
of less than hundred cc had a favourable recovery in 32%
and mortality rate of 51% while those cases harbouring
Hematoma with volume over hundred cc had only 8%
favourable outcome and mortality rate of 79%.
Larger the midline shift worse is the outcome. The degree
of midline shift is determined by the volume of the acute
subdural Hematoma + the swelling of the underlying
hemisphere. Marshall et al32 reported that greater midline
shift was associated with a worse recovery. Ross et al33
demonstrated a trend towards high mortality if the midline
shift is more
than 5 mm. Becker et al34 concluded that the mortality in
patients with 10 mm or greater midline shift was 53% when
compared with 25% for those with midline shift of 5 to 10
mm. The reported incidence of brain contusions associated
with an acute subdural Hematoma ranges from 7%11 to
82%.4 This wide variability probably reflects difference in
both causes of trauma and time from injury to CT scan.
The presence of associated brain contusions is a powerful
predictor of bad outcome. Infact the rate of a favourable
outcome ranges from 58 to 32% for patients with an isolated
acute subdural Hematoma and from 19 to 12% for those
with associated multiple brain contusions.4,31 All tough much
has been learnt about brain swelling associated with acute
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subdural Hematoma in the past decade the fundamental
reasons that why it occurs after traumatic brain injury and
the factors that are responsible have not been identified. The
pathophysiology of traumatic acute subdural Hematoma is
based not only on the volume of the Hematoma but also
the severity and the distribution of the primary traumatic
insert and the presence of secondary insult. acute subdural
Hematoma with underlying brain swelling implies that the
hemisphere beneath the lesion may have suffered more focal
parenchymal damage compared to the contralateral side.
In our study the outcome of acute subdural Hematoma
patients with brain swelling was poor even when treated
with early surgical evacuation. it is possible that poor
outcome depends not only on the Hematoma itself but also
on the presence of cerebral parenchyma injury and secondary
insults. It must be emphasized that the development of
neuroprotective drugs therapy to reduce brain oedema
formation is essential for improving the outcome in acute
subdural Hematoma patients with brain swelling. Out of
the many variables that have been found to significantly
correlated either positively or negatively with morbidity
and mortality from acute subdural hematomas only two
can potentially be affected by neuro surgical intervention
they are the time from injury to operative intervention for
evacuation of Hematoma and the control of ICP. Prompt
surgical intervention for evacuation of traumatic intracranial
Hematoma have been emphasize in the literature but little
hard evidence is available to supports its efficacy. Most of
the emphasis has been on prompt evacuation of epidural
Hematoma. In our study there was the exponential increase
in mortality from 19% to 47% in patients operated within
less than four hours to patients operated more than 8 hours
after.

CONCLUSIONS

1.
2.

3.
4.

6.
7.

8.
9.
10.
11.

12.
13.

14.
15.
16.
17.

Time elapsed between trauma and definative management
in the form of surgical evacuation of Hematoma is not
only important predictor of outcome but it is also one of
the factors which is modifiable. Timeliness depends upon a
wellintegrated prehospital system with trained paramedics
and established region wise protocols as well as rapid access
to definitely imaging and surgical interventions. Through
this paper we would like to stress that the establishment of
a comprehensive trauma system at the state regional and
country level is an independent determinant of outcome in
trauma and a laudable Public Health goal.
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