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ABSTRACT 

Background: Extradural hematoma is a potentially life-threatening complication of head injury, 

requiring timely diagnosis and management. Delayed hospital presentation may increase the likelihood 

of missed or clinically significant hematoma. 

Objective: To assess the frequency of delayed onset extradural hematoma (EDH) in patients presenting 

with head injuries. 

Methodology: 150 patients presenting with head injuries and skull fractures. The patients were 18 years 

or older of either gender. Patients were managed surgically or conservatively depending on the condition 

of the patients. Delayed presentation was defined as 6 hours or more. All the patients were assessed for 

the presence of EDH on CT scan. 

Results: Mean age was 28.93 ± 6.64 years. Male patients were 105 (70%) and 45 (30%) were female 

patients. The frequency of extradural hematoma was 14 (9.3%). A significant association was observed 

between EDH and both lower GCS score at presentation and a delayed time to presentation > 8 hours. 

Conclusion: The frequency of delayed onset of traumatic extradural hematoma in patients who were 

presented with head injuries in our study was 9.3%. 
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INTRODUCTION 

The skull forms from the fusion of several flat bones, linked 

by cranial sutures. The inner table is composed of fibrous 

and thick dura mater. The subdural space is a small area 

located between the innermost part of the dura mater and the 

thin layer of arachnoid substance that surrounds the inner 

surface of the brain 1, 2. In the absence of an external fracture, 

cranial contents can be damaged by head deformity following 

a specific impact. Extreme blunt force may result in a fracture 

of the skull at or near the impact site. Head injury is 

increasingly recognized as a significant health issue, with 

reports demonstrating that it accounts for 1% of total deaths 

as well as 15% of fatalities among adults aged 15 to 3. 

Hematoma within the skull, especially extradural hematoma 

(EDH), represents a prevalent form of brain injury caused by 

trauma. This occurs as a consequence of blood buildup 

between the layers of the dura mater as well as the skull’s outer 

table. The dura mater encases the brain, increasing the risk of 

hemorrhage outside the brain. 4, 5. EDH may worsen a 

patient's condition by increasing intracranial pressure, which 

damages sensitive brain tissue and can cause brain shift. In 

cases of skull trauma or fracture lines intersecting the groove 

of the middle meningeal vessels, there is a possibility of 

tearing of the trunk, diploic vein, as well as dural venous sinus 

that can lead to an EDH 6, 7. Bleeding from an artery 

contributes to the swift expansion of a hematoma as well as a 

rapid decline in mental state, whereas bleeding from a vein as 

well as diploic channels results in the development of an 

EDH after a long period of time. Regular neuroobservation is 

crucial in these cases, and the Glasgow Coma Scale should be 

monitored continuously. Deterioration in consciousness and 

the development of focal signs indicate a rapidly expanding 

EDH 8-10. Traumatic EDH is a serious neurosurgical 

emergency that usually presents soon after head injury. 

However, the hematoma develops in a delayed fashion despite 

an initially normal or stable neurological status. Identifying 

the frequency of delayed-onset EDH in patients with head 

injuries is therefore crucial, as it can help guide clinical 

surveillance strategies and determine the need for repeat 

neuroimaging, facilitate timely intervention, which ultimately 

improves outcomes in patients who might otherwise deteriorate 

unexpectedly. 

Material and Methods  

This cross-sectional study was carried out in the Department of 

Neurosurgery (Hayatabad Medical Complex, Peshawar) from 

August 2024 to August 2025, after obtaining ethical approval 

from the hospital. One hundred and fifty patients aged 18 years 

or above of either gender who were presented with head trauma 

and were found to have a skull fracture on radiographic 

evaluation were enrolled in the study. Patients were excluded if 

their EDH was determined to be secondary to a pre-existing 

bleeding disorder, an underlying vascular malformation, or if it 

occurred as a post-operative complication. Upon arrival, each 

patient underwent a standardized management protocol. Initial 

resuscitation and stabilization were performed in accordance 

with advanced trauma life support principles. A thorough clinical 

assessment was performed, including detailed documentation of 

the mechanism of injury and a comprehensive neurological 

examination. The Glasgow Coma Scale score was recorded at the 

time of admission and classified as mild (13-15), moderate (9-12), 

or severe (3-8). Pupillary response and the presence of any focal 

neurological deficits were also recorded. A non-contrast 

computed tomography scan of the head was obtained for every 

patient for confirmation of the skull fracture, its characterization, 

and the identification of an extradural hematoma. For our study, 

a delayed presentation was defined as a time interval of 6 hours 

or more from the moment of injury to the patient's arrival at the 

hospital facility. A senior neurosurgeon with more than five years 

of experience made the management decision, whether surgical 

intervention or conservative treatment, based on clinical and 

radiological findings. All the data were analyzed with SPSS 26. 

Age was summarized as mean ± standard deviation. Gender, 
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along with the presence of EDH and other clinical variables, 

was evaluated using frequencies and percentages. To assess 

the association of EDH with various parameters, we used the 

chi-square test, where P value ≤ 0.05 was considered 

significant. 

RESULTS 

The mean age in our study was 28.93 ± 6.64 years. Most 

patients were male (105, 70%), and 45 (30%) were female 

(Figure 1). The most common mechanism of injury in road 

traffic accidents was reported in 81 (54.0%) cases, followed 

by falls from a height in 34 (22.7%) cases. Upon initial 

assessment, the majority of patients, 101 (67.3%), presented 

with a mild head injury. Around 33 (22.0%) patients had a 

moderate head injury, while 16 (10.7%) presented with a 

severe injury (Table 1).Extradural hematoma was identified 

in 14 (9.3%) patients (Table 2). Two factors demonstrated a 

highly significant association with the presence of an 

extradural hematoma. Severe GCS at presentation was more 

prevalent in the EDH group (9 patients, 64.3%) than in the 

non-EDH group (7 patients, 5.1%). Second, presentation 

timing was also a significant factor. Delayed presentation 

beyond 8 hours was more common in those with an EDH, 

affecting 11 (78.6%) patients (Table 3). 

Figure 1. Gender distribution of patients presenting with 

head injuries. 

 

Gender distribution of patients presenting with head injuries. 

Table 1. Clinical characteristics of the patients presenting with 
head injuries 

Clinical characteristics n % 
Mechanism of injury   

Traffic accident 81 54.0 
Fall from height 34 22.7 
Physical assault 24 16.0 

Other 11 7.3 
GCS score at presentation   

Mild (13–15) 101 67.3 
Moderate (9–12) 33 22.0 

Severe (3–8) 16 10.7 
Time to presentation   

6–8 hours 109 72.7 
>8 hours 41 27.3 

Location of skull fracture   
Frontal 31 20.7 
Parietal 50 33.3 

Temporal 42 28.0 
Occipital 27 18.0 

Management   
Surgical 96 64.0 

Conservative 54 36.0 

GCS = Glasgow Coma Scale. Values are presented as frequency (n) 
and percentage (%). 

Table 2. Frequency of extradural hematoma among patients 
presenting with head injuries 

Extradural hematoma n % 

Yes 14 9.3 

No 136 90.7 

Total 150 100.0 

Values are presented as frequency (n) and percentage (%). 

Table 3. Association of extradural hematoma with demographic, 
clinical, injury-related, and management variables 

Parameter Category EDH 
Yes n 
(%) 

EDH 
No n 
(%) 

p-
value 

Gender Male 12 
(85.7) 

93 
(68.4) 

0.17 

 Female 2 
(14.3) 

43 
(31.6) 

 

70.0%

30.0%

Male Female
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Mechanism 
of injury 

Traffic 
accident 

8 
(57.1) 

73 
(53.7) 

0.85 

 Fall from 
height 

2 
(14.3) 

32 
(23.5) 

 

 Physical 
assault 

3 
(21.4) 

21 
(15.4) 

 

 Other 1 
(7.1) 

10 
(7.4) 

 

GCS score at 
presentation 

Mild (13–
15) 

1 
(7.1) 

100 
(73.5) 

<0.001 

 Moderate 
(9–12) 

4 
(28.6) 

29 
(21.3) 

 

 Severe (3–8) 9 
(64.3) 

7 
(5.1) 

 

Time to 
presentation 

6–8 hours 3 
(21.4) 

106 
(77.9) 

<0.001 

 >8 hours 11 
(78.6) 

30 
(22.1) 

 

Fracture 
location 

Frontal 2 
(14.3) 

29 
(21.3) 

0.45 

 Parietal 7 
(50.0) 

43 
(31.6) 

 

 Temporal 4 
(28.6) 

38 
(27.9) 

 

 Occipital 1 
(7.1) 

26 
(19.1) 

 

Management Surgical 11 
(78.6) 

85 
(62.5) 

0.23 

 Conservative 3 
(21.4) 

51 
(37.5) 

 

EDH = extradural hematoma; GCS = Glasgow Coma Scale. 
Values are presented as frequency (n) and percentage (%). 
Percentages are calculated within the EDH groups. A p-value 
≤0.05 was considered statistically significant. 

DISCUSSION 

The findings of our study which identified 9.3% frequency of 

dDelayed extradural hematoma (EDH) in a cohort of 150 head-

injured patients with fractured skull, who were presented at 6 

or more hours, contributed to the literature on this 

neurosurgical emergency. This frequency aligns with findings 

reported in studies that demonstrated considerable variation. 

Khan et al. reported 2% EDH in a hospital-based analysis, 

which is relatively lower than our findings.11 Around 32.3% was 

reported in a study which specifically focused on patients with 

radiologically confirmed skull fractures by Haq et al.12 Our 

finding however aligns with the 11.03% reported by Khattak et al 

and the 8.4% documented by Mezue et al (2012) in a Nigerian 

cohort.13, 14 This variation is not unexpected and is largely 

attributable to fundamental differences in study design and patient 

selection.The demographic profile of our patient group reinforces 

the well-established epidemiology of traumatic EDH. The mean age 

of 28.93 ± 6.64 years and a higher male majority of 70.0% are 

findings consistently found in several studies. Rehman et al 

reported a nearly identical mean age of 27.6 years, and an even 

more skewed male-to-female ratio of 11.7:1.15. Similarly, Mezue et 

al. and Ghosh et al. found peak incidences in the second and third 

decades of life, with male percentages of 83% and 85%, 

respectively.14,15 This recurring pattern shows that EDH remains 

primarily more prevalent in young males, a trend often attributed 

to their greater exposure to high-risk activities. In our study, RTA 

was the leading mechanism of injury (54.0%), a finding that is 

consistent across the literature. Khan et al. documented that 52% 

of incidents were due to RTA.11 Mezue et al. also reported similar 

findings, attributing 57% of cases to RTA.14 Rehman et al. 

documented that 25 out of 38 cases were due to traffic accidents.15 

The most important findings of our analysis are the strong, 

statistically significant associations between EDH development and 

two key variables: the Glasgow Coma Scale (GCS) at presentation 

and time to presentation. Our data indicate that patients who 

developed an EDH were more likely to present with a lower GCS 

score (64.3% vs. 5.1%) and to arrive at the hospital after a delay of 

more than 8 hours (78.6% vs. 22.1%). A study conducted in 

Pakistan by Khalid et al. operated on 116 patients with acute 

epidural hematoma; they found that patients with lower GCS had 

a higher mortality rate, and those who presented after 6 hours had 

a higher mortality rate and lower functional recovery.16 Rehman et 

al clearly demonstrated that larger hematoma size correlated with 

poorer GCS and worse outcomes.15 Our study suggests that patients 

arriving later than 8 hours post-injury constitute a high-risk group. 

This is supported by Mezue et al (2012), who reported an average 

presentation delay of 94.2 hours in their cohort and noted that 
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mortality was notably higher in patients presenting after 72 

hours.14Interestingly, our study did not find a statistically 

significant association between the presence or location of a 

skull fracture and the development of EDH, which contrasts 

somewhat with the study by Haq et al. (2021) that focused on 

this specific relationship. This discrepancy may be due to our 

smaller sample size of EDH patients (n=14) or differences in 

radiographic interpretation.12The significant association 

between delayed presentation and the diagnosis of EDH 

suggests that this factor should be heavily considered in clinical 

decision-making. We would strongly suggest that a history of 

head injury with a presentation delay exceeding 8 hours should 

be considered a major warning, prompting urgent 

neuroimaging even in the absence of dramatic neurological 

deficits at the moment of examination.  

CONCLUSION 

The frequency of delayed onset of traumatic extradural 

hematoma in patients who were presented with head injuries in 

our study was 9.3%; we found a notable association of EDH 

with lower GCS and delayed presentation of more than 8 hours. 
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