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ABSTRACT

Objective: The study aimed to evaluate operative mortality and prognosis factors in posttraumatic acute
subdural hematoma patients.

Material & Methods: A prospective cross-sectional study was done in the Department of Neurosurgery,
Ayub Teaching Hospital Abbottabad. 82 patients operated for Acute Subdural Hematoma were included in the
study. Variables that influence the outcome were recorded. The outcome was measured in terms of mortality.

Results: Of 82 patients operated on, 61 were male, and 21 were female. 51 were <40 old years, 21 were aged
41-60, and 7 were over 60. The most common cause is fall from height (47.6%). Cerebral contusion is often
associated (28%). Overall mortality: 39.2%. Male mortality: 29.2%, female: 9.7%. Surgery >4 hours post-injury
had higher mortality (18.2%) vs. <4 hours (8.5%). 14/43 GCS <8 patients survived, with no deaths when GCS
>12. Pupillary abnormalities had higher mortality (31.9%) vs. normal pupils (7.3%). No deaths with hematoma
thickness <10mm and only 1 survived with a thickness >16mm. 25/29 died with midline shift >11mm.

Conclusion: Prognostic factors for surgically treated traumatic acute subdural hematoma include GCS at
presentation, pupils, hematoma thickness, midline shift, and time to surgery. Better outcomes associated with
GCS>9, normal pupils, hematoma width <1.5cm, midline shift <1cm, and surgery within 4 hours.
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accounting for 24% of cases of severe traumatic
brain injuries."? It comprises 10-20% of cases in
patients admitted with head injury and about 60%
DOI: 10.36552/pjns.v27i3.908 of patients presenting with severe traumatic brain
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injury with a Glasgow coma scale of 8 or less.® The
majority of the cases are associated with a
traumatic episode; However, it may happen
naturally or after minor trauma in patients getting
blood thinners {aspirin clopidogrel} therapy or
after aneurysmal rupture.* Road traffic accidents
are responsible for most of the cases of acute
subdural hematoma in the young population
while a trivial fall affects the elderly.” Although no
operative surgical procedure has been well
established yet, Decompressive craniectomy is
amongst the most ideal surgical procedure for
the treatment of patients with severe traumatic
head injury to avert intracranial hypertension
caused by brain edema.’ Despite development
and improvement in Neuro intensive care and
treatment, acute subdural hematoma is still a
condition with very high mortality and
exceedingly bad prognosis among traumatic
brain injuries with a reported mortality rate
varying from 36 to 79%.” Mortality from acute
subdural hematoma is affected by many variables
including age, GCS at presentation, pupillary
response, hematoma volume, midline shift, time
since injury to surgical intervention, additional
traumatic pathology, and the presence of pre-
existing comorbidities. Earlier studies have
established that the death rate was greater in
patients with low GCS, greater hematoma volume,
and excessive midline shift and in those who were
young.??™® Yilmaz et al, reported a high death
rate among old age patients and in those with a
GCS score of less than 6 on arrival." Furthermore,
some studies reported a higher mortality rate in
patients with associated other traumatic lesions,
mainly in those having experienced fall out of
RTA.'*  Acute subdural hematoma  with
compressed brain and tentorial herniation should
be immediately operated on via craniotomy with
or without Decompressive craniectomy to
minimize secondary brain damage.' The effect of
a time interval that lapses amid injury and surgery
is of particular interest, as this is one of the
important factors that affect the outcome.
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Walcott et al, stated that, in patients undertaking
craniectomy for subdural hematoma, the time
interval from injury to surgery is inversely related

to mortality.” Although the age, GCS at
presentation, neuroimaging findings, and
neurologic examination at the time of

presentation are highly linked with the outcome,
the role of these factors has not yet been well
established.”” We aim to know the operative
mortality and factors that affect the outcome of
patients operated for traumatic acute subdural
hematoma.

MATERIAL AND METHODS
Study Design and Study Setting

This prospective cross-sectional study was done
in the Department of Neurosurgery, Ayub
Teaching Institution Abbottabad from 1% July
2021 to 30™ June 2022. Approval was taken from
the Hospital's ethical committee.

Inclusion Criteria

82 patients who were operated on for traumatic
Acute Subdural Hematoma were included in the
study.

Exclusion Criteria

Patients treated conservatively or expired before
surgical interventions were excluded from the
study. Cases of non-traumatic acute subdural
hematoma were also excluded from the study.

Data Collection

Variables including age, gender, presence of
comorbidities, mechanism of trauma, GCS at the
time of admission, pupillary abnormalities,
associated intra or extra-cranial pathologies
resulting from the same event, the time interval

between injury and surgical intervention,
thickness of hematoma and midline shift
measured on axial CT slice were recorded.
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Postoperatively all patients were managed in
Neurosurgical ICU and were shifted to the ward
once clinical improvement was observed. Those
who survived till discharge from the hospital were
followed until the first follow-up visit to the
outpatient Department. Outcome was measured
in terms of mortality (expired or alive).

Data Analysis

Data was analyzed using SSP IBM-24. The chi-
square test was used to determine the effect of
various recorded variables on mortality. P value
below 0.05 was considered statistically significant.

RESULTS
Gender Incidence
Of 82 patients who underwent surgical

intervention for acute subdural hematoma, 61
were male and 21 were female.

Age Distribution

40 out of 51 patients were below 40 years, while
21 were in the age range 41-60 and the
remaining 7 were above 60 years.

Distribution by Mechanism of Trauma

History of height was the most frequent cause of
ASDH (47.6%) followed by motor vehicle
accidents (43.9%) and physical assault (8.5%) with
no clinically significant difference in mortality.

Associated Lesions

Associated lesions resulting from the same event
either intra or extra cranially were found in 52.4%
of cases with cerebral contusion being the most
common at 28% (23) followed by extradural
hematoma at 9.8% (8), subarachnoid hemorrhage
at 6.1% (5), depressed skull fracture 3.7% (3) and
pneumocephalus 2.4% (2).
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Operative Mortality
Overall (operative) mortality was 39.2%.

Effect of Clinical Variables on Outcome
(Mortality)

Mortality in males was 29.2% and in females was
9.7%. However, this discrepancy was not
statistically significant. Mortality below 40 years of
age was 22%, between 41-60 years of age was
11%, and above 60 years of age was 6.1%. The
discrepancy in mortality among different age
groups was not statistically significant (P=0.182)
(Table 1). An increase in mortality was observed
when surgery was deferred to greater than 4
hours after the event of head injury. Patients who
operated after 4 hours had significantly higher
mortality (18.2%) compared to those who
operated within 4 hours of head injury (8.5%)
(P=0.02) (Table 2). GCS on admission, presence
of pupillary abnormalities, hematoma thickness,
and midline shift on CT scan considerably affect
the outcome. Only 14 out of 43 patients with GCS
less than 8 survived, while for patients with GCS
9-12, only 3 out of 30 were expired. No patient
died when the GCS at the time of presentation
was greater than 12. Patients with increased
pupillary diameter and or impaired response to
light have significantly higher mortality (31.9%)
compared to those with normal pupillary
diameter and response (7.3%) (Table 2). None of
the patients expired when the hematoma
thickness was less than 10mm. 21 out of 68
patients expired when hematoma thickness was
11 to 15mm. only 1 patient survived when
hematoma thickness was greater than 16mm. 7
out of 53 patients with midline shifts of less than
10mm died. 25 out of 29 patients died when the
midline shift exceeded greater than 11mm
(Table 3).

DISCUSSION

In patients with a severe traumatic head injury,
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about 33% present16\/1v7|th .aCUte Table 1: Effect of age, gender & mechanism of trauma on outcome (mortality)
subdural hematoma.”™"’ It is well of patients operated for ASDH.
thought-out to be the most Outcome (Mortality) P
. P Age in Years . . Total

dangerous traumatic brain injury Alive Expired values
with h|gh mortality ranges from 1. <40 33(40.2%) 18(22%) 51(62.2%)
40-90%."®19%% The magnitude of 2. 41-60 15(18.3%) 9(11%) 24(29.3) 0.182
. f I h high 3. >60 2(2.4%) 5(6.1%) 7(8.5%)
'mpact 15 -usually much nigher | rota) 50(61%) 3239%)  82(100%)
which makes it much more lethal Gender Alive Expired Total
than an epidural hematoma. 1. Male 37(45.1%) 24(29.2%)  61(743%)  0.989
Moreover, associated underlying 2. . Fema'ef 13(:5-8%) 8(9-7? 21(25-?%)

. . . Mechanism of Trauma Alive Expire Tota
brain injury is often present | "o 20044%)  16(195%)  36439%) | o
Wh_'Ch may be less common Y‘”th 2. Fall 25(305%)  14(17.1%)  39(47.6%)
epidural hematoma. ASDH with a 3. Physical Assault 5(6.1%) 2(2.4%) 7(8.5)

width greater than 1 cm or
midline shift greater than 0.5 cm

RTA; Road traffic accident

Table 2: Effect of associated pathology, the time interval from injury to surgical intervention, GCS on admission & pupillary
abnormalities on the outcome (mortality) of patients operated on for ASDH.

Associated Pathology Alive Expired Total

1. Contusions 9(11%) 14(17.1%) 23(28%)

2. EDH 5(6.1%) 3(3.7%) 8(9.8%)

3. SAH 4(4.9%) 1(1.2%) 5(6.1%)

4 Pneumocephalus 2(2.4%) 0(0%) 2(2.4%) P Value=0103

5. DSF 2(2.4%) 1(1.2%) 3(3.7%)

6. Pneumothorax 0(0%) 1(1.2%) 1(1.2%)

7. Femure Fracture 0(0%) 1(1.2%) 1(1.2%)

Time Interval from Injury to Surgical Alive Expired Total

Intervention

1. <4 Hours 24(29.2%) 7(8.5%) 31(37.8%) P Value=0.02

2. 4-8 Hours 20(24.3%) 15(18.2%) 35(42.6%)

3. >8 Hours 6(7.3%) 10(12.1%) 16(19.5%)

GCS on Admission Alive Expired Total

1. 3-8 14(17.1%) 29(35.4%) 43(52.4%) P Value=0.000

2. 9-12 27(32.9%) 3(3.7%) 30(36.6) (statistically significant)
3. 13-15 9(11%) 0(0%) 9(11%)

Pupillary Abnormalities Alive Expired Total

1. Normal 35(42.7) 6(7.3%) 41(50%)

2. One fu!l dllhated & non-rf.eactwe 0(0%) 4(4.9%) 4(4.9%) P Value=0.000

3. One mid dilated & reactive 8(9.8%) 1(1.2%) 9(11%) . N

4, One mid-dilated but non-reactive 5(6.1%) 3(3.7) 8(9.8%) (statistically significant)
5. Both dilated, non-reactive 1(1.2%) 18(22%) 19(23.2%)

6. Both dilated, but reactive 1(1.2%) 0(0%) 1(1.2%)

GCS; Glasgow coma scale, EDH; Extradural hematoma, SAH; subarachnoid hemorrhage, DSF; Depress skull fracture

on axial CT scan slice requires urgent surgical hematoma width is less than 1cm and the midline
intervention regardless of GCS2"# If the shifts under 5mm then other factors including
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GGS, o puplllary Table 3: Effect of hematoma thickness (mm) and midline shift on outcome of the
abnormalities, or ICP patients operated for ASDH.
Sho'l'll'd be con5|dered. to Hematoma Thickness Alive Expired Total P Value=0.000
deciding on  surgical 1. <10mm 2(2.4%) 0(0%) 2(2.4%) (Staa:‘:t‘ica;”
intervention. The |2 11-15mm 47(573%)  21(256%)  68(82.9%) Signiﬁcang
prognosis of acute 34. ) 16-2.5mm 1(1.2%) 11(1.3.4%) 12(14.6%)

bdural h i Midline Shift Alive Expired Total P Value=0.000
subdural hematoma may 1. 6-10mm 46(561%)  7B5%  S3646%) Lol
depend upon the 2. 11-15mm 3(3.7%) 19(23.2%)  22(26.8%) i niﬁcant;'
aforementioned  factors 3. >15mm 1(1.2%) 6(7.3%) 7(8.5%) 9
following surgical  AspH; Acute subdural hematoma, mm; millimeter
intervention. A lot of
studies have been done in
the past to determine various prognostic factors  reported by Gunjkar et al’ However; this
that have a noteworthy impact on the outcome of  difference  was not statistically significant.

acute subdural hematoma. This study aims to
know the mortality and to determine the various
prognostic factors that alter the prognosis of
patients who underwent surgical evacuation of
acute subdural hematoma.

As previously mentioned, ASDH is highly lethal
with mortality ranging from 40-90%.%* Some
studies reported a mortality of 30.49%.” We
observed a mortality rate of 39.2%. This mortality
rate is similar to those reported by previous
studies; however, it is slightly higher than those
reported by a small number of studies. This may
be due to a lack of specialist neurosurgical care
centers in the periphery which may result in
delayed presentation with further deterioration
and increased time interval from injury to
commencement  of  surgical intervention.
Furthermore, all cases included in this study were
operated on and assisted by neurosurgical
trainees which might be a contributing factor to
slightly higher mortality.

Our study assessed multiple predictive factors
that can affect the outcome of patients operated
for ASDH including, gender, age, trauma
mechanism, related lesions either intra or extra-
cranial resulting from the same event, pre-
existing comorbidities, GCS at presentation,
pupillary abnormalities, hematoma width and
midline shift on CT scan. Mortality in males was
29.2% and in females was 9.7% similar to those
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Mortality below 40 years of age was 22%,
between 41-60 years of age was 11%, and above
60 years of age was 6.1%. The difference in
mortality among different age groups was not
statistically significant. The age-wise mortality
rate of this study is different from those observed
by Gunjkar et al, who reported high mortality in
patients aged greater than 60 years.” Yilmaz et
al,"" also reported higher mortality among older
patients. Cerebral contusion was the most
common associated lesion we observed, followed
by extradural hematoma, however, the impact on
mortality was not statistically significant. A study
by Leitgeb et al,'® reported higher mortality in
patients with additional traumatic lesions. Similar
results were also observed by Kaptanoglu et al."
The time interval between injury and surgical
intervention for acute subdural hematoma is a
strong predictor of outcome. We noted that
patients with acute subdural hematoma evaluated
within 4 hours of head injury have significantly
better outcomes compared to those operated
after 4 hours (8.5% vs. 18.2% mortality)(P=0.02).
Seelig et al, in their study, also reported that
patients operated on within 4 hours had an
enhanced survival rate of 90% compared to those
operated on after 4 hours (30%).2 A study by
Altaf et al,* did not find a relationship between
the timing of surgical intervention and outcome
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following the evacuation of ASDH.

GCS on presentation to the neurosurgical care
unit is one of the most significant predictors of
outcome in patients operated on for ASDH.”
Level of GCS represents extant brain damage and
provides information on survival during follow-
up.?® we found a significant correlation between
GCS on presentation and outcome in terms of
mortality. In our study, we noted an inverse
relationship between GCS at presentation and
mortality. 29(39.4%) out of 43 patients died when
their GCS was below 8, while none of them died
when their GCS was greater than 12. Igbokwe et
al,*® reported a mortality of 73% in patients with
GCS of less than 8. Pupillary abnormalities at the
time of presentation have a strong impact on the
outcome of patients operated for ASDH. Prahaldu
et al, reported a mortality of 10% in patients with
normal pupils, 24% for single papillary dilatation,
and 100% for bilateral pupillary dilation.” We
found that patients with increased pupillary
diameter and or impaired response to light have
significantly higher mortality (31.9%) compared to
those with normal pupillary diameter and
response (7.3%). In our study, only 1 out of 19
patients with bilateral dilated pupils survived.

Current guidelines recommend surgical
intervention for evacuation of ASDH with a width
greater than 1cm or midline shift greater than
5mm regardless of GCS.?® Petridis et al found a
significant correlation between midline shift and
Glasgow outcome scale at the time of discharge.?
Akbik et al,*® found hematoma thickness but not
midline shift, to be associated with Glasgow
outcome score at the time of discharge. We
found a statistically significant correlation
between hematoma thickness, midline shift, and
outcome in terms of mortality. Only one patient
in our study survived when hematoma thickness
and midline shift exceeded greater than 15mm.
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CONCLUSION

GCS at presentation, normal or abnormal pupils,
hematoma width, size of midline shift, and the
time interval from injury to surgical intervention
are important predictors for outcome in surgically
treated posttraumatic acute subdural hematoma.
GCS greater than 9, normal pupils, hematoma
width less than 1cm, midline shift less than 10
mm, and early surgical intervention within 4 hours
of injury is significantly associated with better
outcomes. Age, gender, associated lesions, and
presence of comorbidities do not correlate with
the outcome (Mortality) of patients who undergo
decompressive craniectomy for acute subdural
hematoma.

RECOMMENDATIONS

Clinicians should prioritize the early evaluation of
patients who develop an acute subdural
hematoma, paying close attention to the Glasgow
Coma Scale (GCS) at presentation. When possible,
surgical intervention within 4 hours of injury
should be considered as it is strongly associated
with better outcomes.
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