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ABSTRACT

Objective: Traumatic extradural hematoma (EDH) is a common complication of head injuries, predominantly
affecting the working-age male population due to increased outdoor activity. This study aimed to assess the
impact of timing in surgical intervention and identify factors influencing outcomes.

Materials and Methods: Seventy-eight consecutive patients diagnosed with traumatic EDH at Lady Reading
Hospital, Peshawar, were included. Patients were categorized into two groups based on the timing of
presentation: within 6 hours (early) and after 6 hours (late). Craniotomy and hematoma evacuation were
performed, and outcomes were assessed at discharge.

Results: In our study mean and SDs for age were 21.83£31.57. Most of the patients i.e., 54(69.2%) were from
the 2" and 3" decade of life. The mean hematoma volume was 37.17 ml. The majority of the patients were
males 65(83.3%) and RTA 32(42.02%) was the most common cause followed by falls and physical assault
respectively. The outcome of early operated (within 6 hours) patients was favorable in 44(95.65%) while 2 (4.34%)
did not improve (GOS 2,3). Favorable outcomes (GOS 4,5) in delayed presented patients who operated after 6
hours were 23 (71.87%). 5(15.6%) were not improved (GOS 2,3) and 4(12.5%) died (GOS 1).

Conclusion: Outcomes of patients who operated early are more favorable than those who were operated late.
Delayed presentation and intervention increase the mortality and morbidity of patients having traumatic
extradural hematoma.
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and a primary cause of morbidity and death in the
productive age group i.e., 16-40 years." Among
different complications, extradural hematoma
(EDH) constitutes a significant source of avoidable
death and morbidity in traumatic brain injury (TBI)
patients.?

Epidural hematoma is an accumulation of
blood between the dura and the inner table of the
skull. Classically these are associated with injury to
the middle meningeal artery, bleeding from
fractured bone, or tearing of venous structures.
Data suggests that trauma related to road traffic
accidents is the leading cause (53%) followed by
falls and physical assault.?

Patients with EDH present with vomiting, lucid
interval (10-27%), followed by contralateral
hemiparesis and ipsilateral pupillary dilation.* CT
brain without contrast is a widely used modality for
diagnoses and decision-making, when indicated.**
The most commonly involved region is temporal
followed by frontal, parietal, and occipital regions.®
After evacuation of hematoma patient is shifted to
ICU and then subsequently to wards.

Historically, the outcome of extradural
hematoma was poor but in recent years it has
improved because of emergency services
infrastructure, resuscitative measures, widespread
availability of CT scans in emergency departments,
timely management, and adequate intensive care.’

Of all the factors affecting outcomes of
extradural hematoma evacuation, time from injury
to surgery and preoperative GCS (post-
resuscitation) have been found to strongly
correlate  with mortality and  morbidity.?
Matsushima et al showed that patients operated
on within three and half hours of injury will have
very good outcomes.? Studies have shown that a
favorable postoperative outcome occurs in 88.9%
of patients if the extradural hematoma is
evacuated within 6 hours.? According to Khalid
et al, post-operative outcomes could be improved
if the time interval between initial injury and
surgery is reduced.’® Our unit is the largest
neurotrauma center in the province with a
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population above 35.53 million."" Patients with
extradural hematoma constitute a major portion of
the patients presenting to our emergency
department (ED). Due to the lack of an integrated
emergency response system and coordination
between the different hospitals in our setup, most
patients presenting to our ED are significantly
delayed. This delay occurs either on the way to our
center from far-flung areas or staying in local
hospitals before worsening the condition of the
patient. The purpose of this study is to assess the
effect of duration from injury to surgery on post-
operative outcomes. We hope the evidence from
this study will help in making clear time-based
transport and operating protocols to minimize any
delay in the transport of these patients from the
site of injury to the operating room.

MATERIALS AND METHODS
Study Design & Setting

A Descriptive case series study was carried out at
the Neurosurgery Department, Lady Reading
Hospital, Peshawar for 7 months from 26™ April
2021 to 30™ November 2021.

Sample Size & Technique

The sample size was 78. The confidence interval
was kept at 95% and the margin of error at 7%
using the WHO sample size estimation formula.
The sampling technique was Consecutive non-
probability sampling.

Inclusion Criteria

The study included either gender, aged between 2
to 70 years old patients presenting to ED with
traumatic extradural hematoma, who need surgical
intervention.

Exclusion Criteria

Patients with coagulopathy, brain contusions, co-
existing subdural hematoma, significant traumatic
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subarachnoid  hemorrhage, and traumatic
condition requiring surgery other than extradural
hematoma (neurosurgical otherwise).

Data Collection Procedure

After approval from the ethical committee of the
hospital, patients presenting to the emergency
department who were diagnosed with traumatic
extradural hematoma having indication for
craniotomy and fulfilling the above inclusion and
exclusion criteria were included in the study.
Patients were assessed, investigated, stabilized,
and prepared for surgery as required. Informed
consent was taken for surgery and inclusion into
the study separately from the patient or attendant
of the patient as the condition allowed. Age,
gender, mechanism of injury, size of hematoma,
and time from injury to surgery were recorded.
After surgery, the patients were followed up in the
ICU and wards. Daily progress reports were noted.
No surgical or medical complications were
reported. Post-operative outcome at discharge
time and length of stay in the hospital were
recorded. Data were filled in the attached
proforma.

Data Analysis

After collection data were entered, saved, and
analyzed in SPSS of version 23. Mean + SD were
Calculated for age; hematoma size and length of
hospital stay. Frequencies and percentages were
calculated for gender, mechanism of injury,
presentation time categories, and postoperative
outcomes. The postoperative outcome was
stratified by presentation time category, gender,
and hematoma location. The chi-square test was
used at a 5% significance level. All results were
presented in the form of tables and graphs.

RESULTS

This study was conducted at the Department of
Neurosurgery, MTI-Lady Reading Hospital,
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Peshawar in which 78 patients were noted to
determine the impact of time till surgery on the
outcome of traumatic extradural hematoma.

Age and Gender Distribution

The mean and SDs for age was 21.83 + 31.57.
19(24.4%) patients were recorded in 2- 20 years, 54
(69.2%) patients in 21-40 years, and 5(6.4 %)
patients in 41 —70 years of age group. In this study,
males were more than females. Male to female
ratio was 4.9:1 i.e, out of 78 patients 65(83.3%)
were male and 13 patients (16.7%) were female.

Causes of Traumatic Extradural
Hematoma

Road traffic accidents (RTA), falls, or physical
assault in which most of the cases were from road
traffic accidents i.e., 35 (44.87%) patients having
traumatic extradural hematoma were due to road
traffic accidents, 32(41.02%) were from falls and 11
(14.11%) were from physical assaults (as shown in
table 1).

Table 1: Frequency and Percentage of Mode of Injury
(N=78).

Mode of Injury Frequency %age
RTA 35 44.87
Falls 32 41.02
Physical Assaults 11 14.11
Total 78 100.0

Table 2: Time of Presentation (N=78).

Time of Presentation Frequency Percent

Early (Within 6 Hours of Injury) 46 58.97
Delayed (After 6 Hours of Injury) 32 41.03
Total 78 100.0

Time of Presentation

Most of the patients were presented early. A total
of 46 (58.97%) patients presented early (within 6
hours) of head injury and 32(41.03%) presented
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!ate (after 6 hours) of head injury as (shown Table 3: Hematoma Volume (n=78)
in Table 2). The mean hematoma volume e
was 37.17+12.23 ml (table 3). Feature Minimum Maximum Mean Deviation
\t';?:eoma 2000ml  70.00ml  37.1739ml 1223130
Hematoma Location
The extradural hematoma was recorded in
different sites of the brain. Location and frequency Table 5: Post-Op Medical Complications (n=24).
of hematoma site were; 29 (37.17 %) patients had Feature Frequenc %oage
. u uency o
temporal EDH, 13(16.67%) partial, 19 (24.36%) Aspiration pneumonia 12 1538
frontal, 7(8.98%) posterior fossa and 10 (12.82%) Seizers 7 8.97
patients had  Temporoparietal  extradural DVT 5 6.41
hematoma as shown in table 4. Total 24 30.76
Pre and Post-Operative Glasgow
Table 4: Hematoma Location (n=78).
Outcome Score
Feature Frequency %age .
Temporal 29 3717 The total number of patients who presented early
Partial 13 16.67 (within 6 hours) was 46 (58.97%), in which
Frontal 19 24.36 44(95.65%) patients were improved i.e. had good
?eo:egcr’c: fz:f;al 170 1?'22 outcomes (GOS 4,5) and 2(4.34%) patients not
Totar P 78 100:0 improved (GOS 2,3). Number of late (after 6 hours)

Post-Op Medical Complications

Mean and SDs of post-op hospital stay was
6.44+6.0 days, during which different
complications were recorded and shown as;
12(15.38%) patients  developed aspiration
pneumonia, 7(8.97%) developed post-op seizers
and 5(6.41%) developed deep venous thrombosis
(table 5).

Recollection developed in 4(5.12%) patients
and wound infection occurred in 10(12.82%) of
patients.

presented patients were 32 (41.02%), in which 23
(71.87%) were having good outcomes (GOS 4,5),
5(15.6%) were not improved (GOS 2,3) and
4(12.5%) died (GOS 1) as shown in tables 6 and 7.

Glasgow Outcome Score in Both Early
and Late Groups

4 (5.13%) patients had severe outcomes. One
(1.29%) had moderately severe outcomes. 6 (7.6%)
had moderate outcomes. 19(24.35%) had
moderately good outcomes. The majority,
48(61.53%), had good outcomes as shown in Table
8.

FEATURE

Early (within 6 hours) N=46
Delayed (after 6 hours) N=32
Number of patients in each scale

Receiving time

AN O =

Table 6: Receiving Time and Glasgow Outcome Score (N=78).

Glasgow outcome scale Total P
2 3 4 5 Value
0 2 5 39 46 0.003
1 4 14 9 32 (significant
1 6 19 48 78 result)
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Table 7: Frequency of Outcomes (N=78).
Improved (GOS 4,5)

Not improved (GOS 2,3) Died (GOS 1)
Total
Frequency %age Frequency %age
2 434 0 0 46
5 15.6 4 12.5 32

Feature
Frequency %age
Early (Within 6 hours) N=46 44 95.6
Late (After 6 hours) N=32 23 71.9
Table 8: Frequency of Glasgow Outcome Score (GOS)
(N=78).
GOS Frequency %age
1 4 5.13
2 1 1.29
3 6 7.6
4 19 24.35
5 48 61.53
Total 78 100.0
DISCUSSION

Head injury is a major health problem causing 1%
of all deaths and 15% of deaths in the young age
group.’ Extra Dural hematoma is one of the
frequent consequence of head injury i.e., occur in
2.7-4% of traumatic brain injury patients."
20-50% of the patients having traumatic
extradural hematoma have classic lucid interval i.e,,
patients recover from unconsciousness initially
and then again fall into deep unconsciousness.™ If
it is not diagnosed in time and operated on early
then it may result in high mortality and morbidity."
Extradural hematoma is most common in the
young age group.'® Like other different studies
traumatic extradural hematoma occurred in our
study most commonly in the 3 and 4" decade of
life i.e., 69.2%." In Khaled et al.'s work, most of the
patients were also from the 3™ decade (29%)
followed by the 2" decade (27.55%)."® This is
because young people are most active and come
out of their homes for jobs, earning money, etc.
Male patients in our study were 83.3% and
female patients were 16.7% another survey was
done in Pakistan.? Male to female ratio was 4.9:1in
our study similar to Ayub et al."® Results of our
study are also similar to another series shown by
Oertel et al?® This male predominance over

90 Pak. J. of Neurol. Surg. — 2024 — 28 (1): 86-93.

females is because of social culture in which
females are mostly home bounded and mostly
male comes out for external work which resulted
in increased percentage of head trauma.

In this study road traffic accidents (RTA) were
the most frequent cause of traumatic extradural
hematoma followed by falls and then physical
assaults which is similar to a study performed by
Serveries et al.?' In another series performed by
Ramzan et al, RTA causes 50% of traumatic
extradural hematoma followed by fall from Hight.?
Our results were also comparable to the Kelly and
Becker series.”® In our province RTA was the most
common cause because most of the people didn't
follow traffic rules and safety measures.

After a thorough examination of the patients
presented to our emergency department, a CT
scan of the brain was done for prompt diagnoses.
CT scans have significantly reduced mortality of
EDH from pre-CT Scan era due to prompt
diagnoses and management.** In our study, the
mean volume and SDs of extra Dural hematoma
was 37.17+£12.23. Temporal location in our study
was the most common site of extradural
hematoma which constitutes 37.17% followed by
frontal, partial, Temporoparietal, and posterior
fossa respectively.

Early diagnoses and management of extradural
hematoma are necessary for better outcomes. It
can decrease mortality by up to 5%.% It is because
the density of blood clots causing midline shift and
obliterating basal cisterns for more time will
decrease the functional outcome EDH treated
surgery.® In this study, we were looking for the
outcome of the impact of time on EDH
management. 58.97% of the patients presented
early and operated within 6 hours while 41.02% of
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the patients presented late and operated after 6
hours of close head injury which is also
comparable to another study.” All patients were
assessed through the Glasgow coma outcome
scale at the time of discharge. In 58.97% early
presented patients i.e, who were operated on
within 6 hours 95.65% of patients were improved
(having GOS 4,5) Similar to another study.'® In the
University Hospital of Verona's Department of
Neurosurgery, 107 patients were evaluated in 57%
of patients were operated on within 6 hours of
close head trauma. Results of favorable outcome
were 91% which is comparable to our study.’
Ortler et al, also showed in their retrospective
analysis that if the patient is operated early within
6 hours it can reduce mortality and will improve
outcome.”” 4.3% of the patients operated on did
not improve similar to another study conducted in
Pakistan.? This is because of surgical and medical
complications. Out of 41.02% delayed operated
patients, 71.87% of the patients improved (GOS 4,
5), 15.62% did not improve (GOS 2, 3) and 12.5%
of patients expired (GOS 1) post-surgically. Ortler
et al. also showed in their retrospective study that
patients who operated late have poor outcomes
and have a mortality of 13% similar to the result of
our study.?” This poor outcome is because by
permanent brain damage due to the prolonged
pressure effect of blood clots on brain
parenchyma. Therefore, patients with early
removal of blood clots from the brain surface will
have good outcomes as compared to delayed
evacuation as shown in our study.

CONCLUSION

The number of patients having good outcomes
was high among those who were operated on early
i.e. within 6 hours. Poor outcomes were high in
those patients who were operated late. So, the
outcome of the patients operated on for extradural
hematoma was inversely related to preoperative
time interval i.e., the longer the time till surgery
worse would be the outcome.
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