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Abstract

Background: Head injuries (HIs) are a major threat to public health; they are significant
risk factors for mortality in all age groups of population around the world and considered
one of the major causes of road traffic accidents (RTAs) fatality. In Egypt, Policymaking to
enhance community understanding of preventive and curative trauma programs is critical
for reducing the impact of injuries. Aim: To assess the incidence, manner, cause, types, and
outcome of blunt head injuries (BHI) in Ain Shams University Hospitals, and also, to study
the correlation between the different types of intracranial lesions which were detected by
computed tomography (CT) scan and these parameters. Methods and results: This study
was conducted on 83 cases during a period of six months. There were 26 females and 57
males ranging from 2 years to 73 years. The most common cause was RTAs (67.5%)
followed by falls (16.9%) and lastly blows (15.7%). The manner was mostly accidental, and
the time of inflection was mostly at night. The most common types of skull fractures were
combined fractures (48.2%), followed by fissure vault (21.7%) then localized depressed
fractures (14.5%), then comminuted (6%), and lastly fracture base and no fracture with the
same percentage (4.8%).The most common types of intracranial lesions were combined
(36.1%) followed by extradural hemorrhage (EDH) (19.3%) then brain laceration (13.3%),
contusion, and subdural hemorrhage (SDH) (9.6%), intracerebral hemorrhage (ICH) (8.4%),
and lastly subarachnoid hemorrhage (SAH) (3.6%). Non-survivors represented 57.8% while
survivors were 42.2%. Conclusion: Certain parameters such as age, sex, time etc, may
contribute to catastrophic BHI and the relationship these parameters and intracranial lesions
in blunt head injuries was studied. Combined fractures were the most prevalent type.
Additionally, combined intracranial lesions were the most common type and the results
indicated that the maioritv of the admitted cases were non-survivors.

Background

Head injuries (HIs) pose a serious concern to public health
and are associated with a high risk of death across all age
groups worldwide (Wang et al., 2018). By 2030, it's
expected that traumatic injuries would rank among the top
twenty global causes of mortality (Mahran et al., 2016).
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Any injury that causes harm to the scalp, skull, or brain is
classified as a HIs. These injuries can be caused by falls,
sports injuries, road traffic accidents (RTAs), or gunshot
wounds. RTAs are thought to be one of the leading causes
of fatalities from traumatic head injuries (THIs) The
severity of Hls varied from mild to severe; with the
potential to induce alterations in the structure and function
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of cells, as well as tissue damage such as contusion,
bleeding, and widespread axonal injury (Matthew et al.,
2017). Around 57 million people worldwide suffer from
a neurological disease brought on by THIs, with 10
million of them requiring lengthy medical care. Hls
account for nearly 50% of all injuries and are now one of
the main issues encountered by these individuals. In the
United State (US), the median prevalence of TBIs was
73.5/100,000 (Alnaami et al., 2019).

Despite the fact that underreporting and incorrect
diagnoses have resulted in several times more injuries in
Egypt than are officially recorded, injuries nevertheless
represent a significant burden in the country as they were
the fifth most common cause of death in 2004 (Abdelgeleel
et al., 2019; Mahran et al.,2016).

In Egypt, trauma is a major health concern that has to be
addressed immediately. Reducing the effect of injuries
requires creating policies that enhance community
awareness and readiness for the preventative and curative
trauma program, as well as creating a trauma network
(Mahran et al., 2016).

The aim is to assess the incidence, patients' demographics,
cause, manner, time of inflection, outcome of BHI, and
types of skull fractures and intracranial lesions in Ain
Shams University Hospitals, and also, to study the
correlation between the different types of intracranial
lesions which were detected by computed tomography
(CT) scan and these parameters.

1. Subjects and Methods:

This is a prospective cohort study that was conducted on
the available cases of BHI (83 cases) with a primary
medico legal report admitted to Ain Shams University
Hospitals over a period of six months from the beginning
of November 2023 to the end of April 2024 and who met
the inclusion and exclusion criteria.

Data about the incidence, patients' demographics, cause,
manner, time of inflection, and outcome of BHI, types of
skull fractures and intracranial lesions were gathered. Also,
the Correlation between different types of intracranial
lesions which were detected by CT scan and these
parameters was assessed.

Ethical Considerations: It was approved by Ain Shams
University- Faculty of Medicine's Ethical Committee,
Federal Wide Assurance Number FWA 000017585, and
approval number FMASU R287/2023. Each case had a

primary medico legal report that was created and
completed, along with a valid permission.

Inclusion criteria: Patients who were hospitalized to Ain
Shams University Hospitals with THIs for more than 24
hours over a period of six months from the beginning of
November 2023 to the end of April 2024.

Exclusion criteria: Patients who declined to sign the
permission form, patients who were readmitted to the
hospital for treatment of problems or rehabilitation, or
cases who were discharged from the hospital before a full
assessment of their clinical state at their request.

Statistical analysis: Data about the incidence of BHI,
patients' demographics, cause, manner, time of inflection,
and outcome of blunt head injuries (BHI), types of skull
fractures and intracranial lesions according to the result of
radiological findings in  non contrast computed
tomography of brain were gathered. Also, the relationship
between the different parameters and the intracranial
lesions in these cases was assessed. The Statistical Package
of Social Science (SPSS) Version 20 was used on a
personal computer to tabulate and analyze the acquired
data statistically. The necessary statistics were employed,
including the chi-square test (2 test) for analytic statistics,
number, and percentage for descriptive statistics.
Statistical insignificance is declared when the p-value is
greater than 0.05. A statistically significant p-value is one
that is less than 0.05. A p-value is deemed statistically
highly significant if it is equal to or less than 0.001
(Dawson and Trapp, 2004).

1. Results:

This prospective cohort study was conducted on 83 cases
of BHI admitted to Ain Shams University Hospitals and
had a primary medico legal report over a period of six
months from the beginning of November 2023 to the end
of April 2024.

The incidence of BHI: The number of BHI cases
represented 13.5% of the total number of patients who
were admitted in the same period to Ain Shams University
Hospitals.

Age and sex distribution of BHI: Table (1) shows that the
age of cases was classified into four groups as follows: <10
years, >10-30 years, >30-60 years and >60 years .The
group with ages from more than 10 to 30 represented the
highest incidence of all cases of BHI (54.2%). Also, the
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table shows that male cases of BHI (68.7%) were more
than females (31.3%).

Causes of acute injuries: Table (2) shows that BHI cases
represented 13.5% of all causes of acute injuries in relation
to sharp Hls with percentage (3.7%) and other causes of
injuries with the highest incidence (82.8%). There was a
significant difference in distribution between the different
causes of acute injuries.

Distribution of different age groups of BHI according
to sex: Table (3) shows that females represented the
highest percentage in the age group of >10-30 years with a
percentage of (15.7%) where males were higher in number
in the age group of >10-30 years (38.6%) than any other
age groups. There was a significant difference between
males and females in the age group of <10 years. No
significant difference was found between them in other age
groups (>10-30 years,>30-60 years, >60 years).

Different causes of BHI: Table (4) shows that RTAs
represented the most common cause of BHI (67.5%)
followed by falls (16.9%) then blunt blows (15.7%). As
regards RTAs, pedestrians were the most affected groups
(21.7%) followed by drivers (18.1%) whereas the least
incidence was among motorcyclists (12%).

Manner of BHI: Table (5) shows the majority of BHI were
inflicted by accidental manner (81.9%) followed by
homicidal manner (15.7%) then suicidal manner (2.4%).

Time of infliction of BHI: Table (6) shows the majority
of BHI were inflicted at the period from 12:00 am to 8:00
am (43.4%) followed by the period from 4:00 pm to 12:00
am (31.3%) then the least were at the period from 8:00 am
to 4:00 pm (25.3%). There was a significant difference
between the different periods of the day and the number of
BHI cases.

Distribution of different age groups of BHI in relation
to its causes: Table (7) shows that there was a significant
difference between the different age groups in relation to
causes as falls, RTAs driver, RTAs motor cyclist and other
different causes of BHI.

Incidence of types of skull fractures: Table (8) shows
that the most common types of skull fractures were
combined fractures with a percentage of (48.2%) followed
by fissure vault fractures (21.7%) then localized depressed
fractures (14.5%), then comminuted fractures (6%), and
lastly fracture base of the skull and no fracture with the
same percentage (4.8%). In case of combined fractures,
fissure vault and fracture base had the highest incidence

(47.5%) but localized depressed and fissure vault with the
lowest incidence (7.5%).

Incidence of types of intracranial lesions: Table (9)
shows that the most common types of intracranial lesions
were combined intracranial lesions (36.1%) followed by
EDH (19.3%) then brain laceration (13.3%), contusion and
SDH with the same percentage (9.6%), ICH (8.4%) and
lastly SAH with a percentage of (3.6%). In case of
combined intracranial lesions, brain laceration and SAH
had the highest incidence (33.3%) but brain laceration and
SDH with the lowest incidence (3.3%).

Outcome of BHI:Table (10) shows that non-survivors of
BHI cases represented the highest percentage (57.8%)
while survivors had a percentage of (42.2%).

Correlation between different types of intracranial
lesions of BHI and different age groups: Table (11)
shows statistical analysis of different types of intracranial
lesions of BHI with different age groups where brain
laceration, combined intracranial lesions of BHI,
contusion, EDH, ICH, SAH and SDH were more common
in the age group of >10-30 years than others with a
percentage of (36.4%, 46.7%,75%,50%,57.1%,100% and
75%) respectively. There was a significant difference
between different types of intracranial lesions of BHI with
age groups of >30-60 years and >60 years.

Correlation between different types of intracranial
lesions of BHI and sex: Table (12) shows statistical
analysis of different types of intracranial lesions with sex
where brain laceration, contusion, EDH, ICH, SAH and
SDH were more common in males with a percentage of
(81.8%, 75%, 87.5%,71.4%,100% and 75%) respectively
but combined intracranial lesions of BHI were more
common in females (53.3%).There was no statistically
significant difference between different types of
intracranial lesions with either males or females

Correlation between different types of intracranial
lesions of BHI and causes of BHI: Table (13) shows a
statistical analysis of different types of intracranial lesions
with different causes of BHI in this study where brain
lacerations and EDH were more common in cases of RTAs
passengers and pedestrians with a percentage of (27.3%)
and (25%) respectively but combined intracranial lesions
were more common in RTAs pedestrians with a percentage
of (26.7%). RTAs motorcyclists had the highest incidence
of contusion (50%). The incidence of ICH was higher in
cases of blunt blow injuries (57.1%) than any other type of
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BHI. SAH occurred with (100%) in cases of RTAs drivers.
Whereas cases of falls type of BHI were represented
commonly by SDH with a percentage of (50%). There was
no significant difference between different types of
intracranial lesions of BHI with different causes of BHI.

Correlation between different types of intracranial
lesions of BHI and its manner: Table (14) shows a
statistical analysis of different types of intracranial lesions
with its manner where brain laceration, combined
intracranial lesions of BHI, contusion, EDH, SAH and
SDH were more common in cases of BHI with accidental
manner with a percentage of (81.8%,
86.7%,75%,87.5%,100% and 87.5%) respectively, but
ICH were more common in cases with homicidal manner
with a percentage of (57.1%). There was a significant
difference between different types of intracranial lesions of
BHI with a homicidal manner.

Correlation between different types of intracranial
lesions of BHI and types of skull fractures: Table (15)
shows a statistical analysis of different types of intracranial
lesions with different types of skull fractures where brain
lacerations, combined intracranial lesions of BHI and ICH
were more common in cases of combined skull fractures
with a percentage of (81.8%, 50% and 85.7%) respectively,
but the incidence of EDH were higher in cases of fissure
vault fractures than any other type of skull fractures
(56.3%). Cases without fractures were more commonly
associated with SDH (50%) but cases of comminuted skull
fractures were represented commonly by SAH with a
percentage of (66.7%). All cases with Fissure vault
fractures, fracture base, localized depressed and combined
fractures had the highest incidence of contusion with the
same percentage (25%). There was a significant difference

between different types of intracranial lesions of BHI and
cases of BHI without fractures, comminuted skull
fractures, fissure vault fractures and combined skull
fractures.

Correlation between different types of intracranial
lesions of BHI and time of occurrence of BHI: Table
(16) shows a statistical analysis of different types of
intracranial lesions with time of its occurrence where brain
laceration, combined intracranial lesions of BHI, EDH,
SAH and SDH were more common at the period from 12
am to 8:00 am of the day with a percentage of (45.5%,
43.3%, 56.3%, 100% and 50%) respectively but contusions
were more common in occurrence at the period from 4:00
pm to 12:00 am (75%). The period from 4:00 pm to 12:00
am showed the highest incidence of ICH (71.4%). There
was no significant difference between different types of
intracranial lesions with different periods all over the day.

Correlation between different types of intracranial
lesions of BHI and the outcome: Table (17) shows a
statistical analysis of different types of intracranial lesions
with the outcome where brain laceration, combined
intracranial lesions of BHI, contusion, ICH and SAH were
more common in non survivor cases with a percentage of
(81.8%, 76.7%, 100%, 85.7% and 66.7%) respectively, but
EDH and SDH were more common in survivor cases with
the same percentage (100%). There was a highly
significant difference between different types of
intracranial lesions of BHI with the outcome.

Table (1): Distribution of Blunt head injuries in cases admitted to Ain Shams University Hospitals as regards to age

and sex throughout the period of study

Blunt head injuries Number Percentage (%)
Age (years)

<10 years 10 12.0%

>10-30 years 45 54.2%

>30-60 years 15 18.1%

>60 years 13 15.7%

Sex

Female 26 31.3%

Male 57 68.7%
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Table (2): Causes of acute injuries in cases admitted to Ain Shams University Hospitals during the period of study

Causes of acute injuries Number  Percentage (%) 2 p-value
Blunt head injuries 83 13.5% 688.700  <0.001*
Sharp head injuries 23 3.7%

Others (firearm injuries) 511 82.8%

*: Statistically significant at p-value < 0.05, x2: Chi-square test

Table (3): Chi-square (32) analysis of distribution of different age groups according to sex in all cases of blunt head injuries
admitted to Ain Shams University Hospitals throughout the period of study

Age (years) Sex Total 12 p-value
Female Male
N % N % N %
<10 years 2 2.4% 8 9.6% 10 12.0% 12.104 <0.001**
>10-30 years 13 15.7% 32 38.6% 45 54.2% 0.264 0.607
>30-60 years 7 8.4% 8 9.6% 15 18.1% 1.985 0.159
>60 years 4 4.8% 9 10.8% 13 15.7% 1.985 0.159
Total 26 31.3% 57 68.7% 83 100.0% 0.002 0.963

N: number of cases, %: percentage, **: Statistically highly significant at p-value < 0.001, x2: Chi-square test, <:
less than and equal to, >: more than

Table (4): Distribution of different causes of blunt head injuries in cases admitted to Ain Shams University Hospitals
throughout the period of study

Causes of Blunt head injuries Number Percentage %
Falls 14 16.9%
Blunt blow 13 15.7%
Road traffic accidents 56 67.5%
Pedestrian 18 21.7%
Driver 15 18.1%
Passenger 13 15.7%
Motor cyclist 10 12.0%

Table (5): Distribution of manner of blunt head injuries in cases admitted to Ain Shams University Hospitals
throughout the period of study

Manner of Blunt head injuries Number Percentage %
Accidental 68 81.9%
Homicidal 13 15.7%
Suicidal 2 2.4%

Total 83 100%

Table (6): Chi-Square (32) analysis of different periods of the day in relation to number of BHI cases admitted to Ain
Shams University Hospitals throughout the period of study

Time of infliction of Blunt head Number Percentage % x2 p-value
injuries

From 8:00 am to 4:00 pm 21 25.3% 5.993 0.014*
From 4:00 pm to 12:00 am 26 31.3%

From 12:00 am to 8:00 am 36 43.4%

Total 83 100.0%

*: Statistically significant at p-value < 0.05, am: ante meridiem, pm: post meridiem, ¥2: Chi-square test
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Table (7): Chi-Square (¥2) analysis of different age groups of blunt head injured cases in relation to causes

Cause of Age groups of Blunt head injuries cases Total x2 p-value
Blunt head injuries <10 years >10-30 years ~ >30-60 years  >60 years
N % N % N % N % N %

Falls 4 40.0% 3 6.7% 5 33.3% 2 15.4% 14  16.9% 10.076  0.018*
Blunt blow 2 20.0% 5 11.1% 4 26.7% 2 15.4% 13 15.7% 2.224 0.528
RTAs driver 0 0.0% 14  31.1% 0 0.0% 1 7.7% 15  18.1% 11.628 0.009*
RTAs motor cyclist 0 0.0% 10 22.2% 0 0.0% 0 0.0% 10 12.0% 9.601 0.022*
RTAs passenger 2 20.0% 5 11.1% 2 13.3% 4 30.8% 13 157% 3.156  0.368
RTAS pedestrian 2 20.0% 8 17.8% 4 26.7% 4 30.8% 18  21.7% 1.272 0.736

Total 10 100.0% 45 100.0% 15 100.0% 13 100.0% 83 100.0% 32.594 <0.001*

RTAs: road traffic accidents, <: less than and equal to, >: more than, N: number of cases, %: percentage, *: Statistically significant
at p-value < 0.05, 2: Chi-square test

Table (8): Incidence of types of skull fractures in blunt head injuries in cases admitted to Ain Shams University Hospitals
throughout the period of study

Types of skull fractures Number Percentage %
Fissure vault fracture 18 21.7%
Localized depressed fracture 12 14.5%
Comminuted fracture 5 6.0%
Fracture base 4 4.8%
No fracture 4 4.8%
Combined 40 48.2%
Fissure vault and Fracture base 19 47.5%
Comminuted and Fracture base 13 32.5%
Comminuted and Fissure vault 5 12.5%
Localized depressed and Fissure vault 3 7.5%

Table (9): Incidence of types of intracranial lesions in blunt head injured cases admitted to Ain Shams University Hospitals
throughout the period of study

Types of Intracranial lesions Number Percentage %
Extradural hemorrhage 16 19.3%
Brain laceration 11 13.3%
Contusion 8 9.6%
Subarachnoid Hemorrhage 8 9.6%
Intracranial Hemorrhage 7 8.4%
Subarachnoid Hemorrhage 3 3.6%
Combined 30 36.1%
Brain Laceration and Subarachnoid Hemorrhage 10 33.3%
Subarachnoid Hemorrhage and Contusion 9 30.0%
Extradural And Subdural Hemorrhage 6 20.0%
Brain Laceration and Extradural Hemorrhage 4 13.3%
Brain Laceration and Subdural Hemorrhage 1 3.3%
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Table (10): The Outcome of blunt head injured cases admitted to Ain Shams University Hospitals throughout the period of study

Outcome of Blunt head injuries Number Percentage %
Non-survivors 48 57.8%
Survivors 35 42.2%
Total 83 100%

Table (11): Chi-square statistical analysis (y32) of different types of intracranial lesions in cases with different age groups

Age groups Intracranial lesions of Blunt head injuries Total 12 p-
Brain laceration Combined Contusion EDH  ICH  SAH spH  (N=83) value
(N=11) (N=30) (N=8) (N=16) (N=7) (N=3) (N=8)

<10 N 2 4 2 0 0 0 2 10 5705 0.336

years % 18.2% 13.3% 25.0% 0.0% 0.0% 0.0% 25.0% 12.0%

>10-30 N 4 14 6 8 4 3 6 45 5984  0.308

years % 36.4% 46.7% 75.0% 50.0% 57.1% 100.0% 75.0% 54.2%

>30-60 N O 11 0 2 2 0 0 15 13.406 0.020*

years % 0.0% 36.7% 0.0% 125% 28.6% 0.0% 0.0% 18.1%

>60 N 5 1 0 6 1 0 0 13 19.005 0.002*

years % 45.5% 3.3% 0.0% 375% 143% 0.0% 0.0% 15.7%

<: less than and equal to, >: more than, N: number of cases, %: percentage, *: Statistically significant at p-value < 0.05, 2: Chi-
square test, EDH: Extradural Hemorrhage, SDH: Subarachnoid Hemorrhage, SAH: Subarachnoid Hemorrhage, ICH: Intracranial

Hemorrhage,

Table (12): Chi-square statistical analysis (x2) of different types of intracranial lesions of blunt head injuries with sex

Sex

Intracranial lesions of Blunt head injuries

Brain
laceration
(N=11)

Female N 2

% 18.2%

Male N 9

% 81.8%

ombined

(N=30)

16
53.3%
14
46.7%

Contusion EDH
(N=8) (N=16)
2 2
25.0% 12.5%
6 14
75.0% 87.5%

ICH SAH
(N=7) (N=3)
0
28.6% 0.0%
3
71.4% 100.0%

Total
SDH (N=83)
(N=8)
2 26
25.0% 31.3%
6 57
75.0% 68.7%

value

11.964 0.063

N: number of cases, %: percentage, ¥2: Chi-square test, EDH: Extradural Hemorrhage, SDH: Subdural Hemorrhage, SAH:
Subarachnoid Hemorrhage, ICH: Intracranial Hemorrhage, =: equal to

Table (13): Chi-square statistical analysis (32) of different types of intracranial lesions with causes of blunt head injuries

Causes of Blunt

Intracranial lesions of Blunt head injuries

head injuries

Bluntblow N
%
Falls N
%
RTAs N
Driver %
RTAs N
Motor 0
cyclist Y0
RTAs N
Passenger %
RTAs N

pedestrian %

Brain
laceration
(N=11)

2

18.2%

0

0.0%

1

9.1%

2

18.2%

3

27.3%
3
27.3%

Combined
(N=30)

3
10.0%
7
23.3%
6
20.0%
2

6.7%

4

13.3%
8
26.7%

Contusion
(N=8)

2
25.0%
0
0.0%
0
0.0%
4

50.0%

2

25.0%
0
0.0%

EDH
(N=16)

1
6.3%
3
18.8%
2
12.5%
2

12.5%

4

25.0%
4
25.0%

ICH
(N=7)

4
57.1%
0
0.0%
2
28.6%
0

0.0%

0

0.0%
1
14.3%

SAH
(N=3)

0

0.0%

0

0.0%

3
100.0%
0

0.0%

0

0.0%
0
0.0%

SDH
(N=8)

1
12.5%
4
50.0%
1
12.5%
0

0.0%

0

0.0%
2
25.0%

Total
(N=83)

13
15.7%
14
16.9%
15
18.1%
10

12.0%

13
15.7%
18
21.7%

X2

6.551
5.987
2.609

8.880

4.127

2.307

p-value

0.256
0.307
0.760

0.114

0.531

0.805

RTAs: road traffic accidents, N: number of cases, %: percentage, ¥2: Chi-square test, EDH: Extradural Hemorrhage, SDH: Subdural
Hemorrhage, SAH: Subarachnoid Hemorrhage, ICH: Intracranial Hemorrhage, =: equal to
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Table (14): Chi-square statistical analysis (x2) of different types of intracranial lesions of blunt head injuries with its manner

Manner Intracranial lesions of Blunt head injuries Total x2 p-value
Brain laceration Combined  Contusion EDH ICH SAH SDH (N=83)
(N=11) (N=30) (N=8) (N=16) (N=7) (N=3) (N=8)

Accidental N 9 26 6 14 3 3 7 68 8.174  0.147
% 81.8%  86.7% 75.0% 87.5% 42.9% 100.0% 87.5% 81.9%

Homicidal N 2 3 2 1 4 0 1 13 11.201 0.048*
% 18.2%  10.0% 25.0% 6.3% 57.1% 0.0% 125% 15.7%

Suicidal N 0 1 0 1 0 0 0 2 1.880 0.865
% 0.0% 3.3% 0.0% 6.3% 0.0% 0.0% 0.0% 2.4%

N: number of cases, %: percentage, y2: Chi-square test, EDH: Extradural Hemorrhage, SDH: Subdural Hemorrhage, SAH:
Subarachnoid Hemorrhage, ICH: Intracranial Hemorrhage, =: equal to, *: Statistically significant at p < 0.05

Table (15): Chi-square statistical analysis (y2) of different types of intracranial lesions in blunt head injuries with the types
of skull fractures

Types of skulls Intracranial lesions of Blunt head injuries Total y2  p-value
fracture Brain Combined Contusion EDH ICH SAH SDH (N=83
laceration  (N=30) (N=8) (N=16) (N=7) (N=3) (N=8) )
(N=11)
No fracture N 0 0 0 0 0 0 4 4 37. <0.001*
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 50.0% 4.8% 895 *
Comminuted N 0 3 0 0 0 2 0 5 21. <0.001*
% 0.0% 10.0% 0.0% 0.0% 0.0% 66.7% 0.0% 6.0% 223 *
Fissure fracture N 0 4 2 9 1 1 1 18 16.  0.006*
of vault % 0.0% 13.3% 25.0% 56.3%  14.3% 33.3% 125% 21.7% 440
Fracture base N 0 2 2 0 0 0 0 4 9.1 0.104
% 0.0% 6.7% 25.0% 0.0% 0.0% 0.0% 0.0% 48% 23
Localized N 2 6 2 1 0 0 1 12 3.5 0.618
depressed % 18.2% 20.0% 25.0% 6.3% 0.0% 0.0% 125% 145% 38
fracture
Combined N 9 15 2 6 6 0 2 40 13.  0.023*
% 81.8% 50.0% 25.0% 375% 85.7% 0.0% 25.0% 48.2% 026

N: number of cases, %: percentage, ¥2: Chi-square test, EDH: Extradural Hemorrhage, SDH: Subdural Hemorrhage, SAH:
Subarachnoid Hemorrhage, ICH: Intracranial Hemorrhage, =: equal to, *: Statistically significant at p < 0.05, **: Statistically highly
significant at p-value < 0.001

Table (16): Chi-square statistical analysis (32) of different types of intracranial lesions in blunt head injured cases in relation
to the time of occurrence

Time of Intracranial lesions of Blunt head injuries Total (N=83) 2 p-value
occurrence of  Brain Combined Contusion EDH ICH SAH SDH
BHI laceration (N=30) (N=8) (N=16) (N=7) (N=3) (N=8)

(N=11)
From N 3 8 0 3 5 0 2 21 10.708 0.058
8:00am- % 27.3% 26.7% 0.0% 18.8% 71.4% 0.0% 25.0% 25.3%
4:00pm
From N 3 9 6 4 2 0 2 26 7.474 0.188
4:00p- % 27.3% 30.0% 75.0% 25.0% 28.6% 0.0% 25.0% 31.3%
12:00am
From N 5 13 2 9 0 3 4 36 3.070 0.689
12:00 % 45.5% 43.3% 25.0% 56.3% 0.0% 100.0% 50.0% 43.4%
am to
8:00am

N: number of cases, %: percentage, ¥2: Chi-square test, EDH: Extradural Hemorrhage, SDH: Subdural Hemorrhage, SAH:
Subarachnoid Hemorrhage, ICH: Intracranial Hemorrhage, =: equal to, am ante meridiem, pm: post meridiem
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Table (17): Chi-square statistical analysis (x2) of different types of intracranial lesions of blunt head injuries with the
outcome

Outcome Intracranial lesions of Blunt head injuries Total %2 p-value

Brain Combined Contusion EDH ICH SAH SDH (N=83

laceration  (N=30) (N=8) (N=16) (N=7) (N=3) (N=8) )

(N=11)
Non- N 9 23 8 0 6 2 0 48 48.03 <0.001*
survivors % 81.8% 76.7% 100.0% 0.0% 85.7% 66.7 0.0% 578% 5 *

%
Survivors N 2 7 0 16 1 1 8 35
% 18.2% 23.3% 0.0% 100.0 14.3% 33.3 100.0 42.2%
% % %

N: number of cases, %: percentage, x2: Chi-square test, EDH: Extradural Hemorrhage, SDH: Subdural Hemorrhage, SAH:
Subarachnoid Hemorrhage, ICH: Intracranial Hemorrhage, =: equal to, **: Statistically highly significant at p-value <0.001

V. Discussion

The current study is a prospective cohort study aimed to
assess the incidence, patients' demographics, cause,
manner, time of inflection, outcome of BHI, and types of
skull fractures and intracranial injuries on 83 cases who
were admitted to Ain Shams University Hospitals.
According to our data, the proportion of BHI cases
accounts for 13.5% of all patients admitted to hospitals
within the same time period from the beginning of
November 2023 to the end of April 2024. (Taha and
Barakat (2016) revealed in a survey carried out in
Zagazig, Egypt, that 2124 patients admitted to their
neurosurgical trauma unit had TBIs out of 9458 patients
admitted for other reasons.Also, our finding is in line
with those of Refaat et al. (2019), who reported that
(39.7%) of all cases admitted to the neurosurgery
department of Banha University Hospital during the
study period had THiIs.

In the current study, the group with ages from
more than 10 to 30 years old was the most affected one
in comparison to others with the least affected group of
age more than 60 years old followed by those less than
10 years old. Also, males and females represented the
highest percentage in the age group of >10-30 years with
percentage of (38.6% and 15.7%) respectively. This may
be explained by the fact that young adults are the primary
breadwinners in the family and spend the majority of the
day outside, as well as the fact that the age range of more
than 10 to 30 is the most active. Additionally, youth tend
to engage in more aggressive activities by nature.
Individuals who are at the extremes of age typically stay
indoors, while youngsters are restricted to domestic
spaces. The similar conclusion was reported by Emejulu
etal. (2010). The bulk of Khanabhai et al. (2012) patients
fell within the 20-29

age group, according to their study. These data highlight
the economic effects of HIs since they are more common
among those who are employed. (Kumar et al. (2014)
demonstrated that the age group of 21 to 30 years old
accounted for the greatest percentage of casualties
(45%). According to Yusuf et al. (2014), the majority of
the patients in llorin, Nigeria, were between the ages of
15 and 44. Also, this finding is consistent with that of
Tandean et al. (2019), who revealed that the productive
age group, which is 18 to 35 years old, had the greatest
prevalence of THIs. This might be brought on by the fact
that people in this productive age group engage in more
everyday tasks that put them at risk for Hls, such
operating a vehicle and working at heights. Bangirana et
al. (2019); Bedry and Tadele (2020) stated the same
findings. However, Yates et al. (2006) showed a very
high rate of moderate to severe Hls in the age group less
than 5 years old for both males and females in urban
areas. This may be attributable, in part, to such factors as
greater density of population, traffic flow, and,
potentially, crime rates. Halldorsson et al. (2007), who
carried out a prospective study in Iceland, documented
that there was an increased risk for THIs in the age group
from (0-4 year). Omar et al. (2018) demonstrated that
children were the most frequently affected age group,
followed by adolescents, and that the elderly over 50
were the least frequently affected. Additionally, the
mean age was 60 years (median; range 0-104 years),
according to Maegele et al. (2019). The findings from
Kloss et al. (2008) did not align with the results presented
here, as they did not discover any significant correlation
between HIs and age. Contrary to this, Gupta et al.
(2002) highlighted that individuals in their third decade
were the most vulnerable age group, constituting 48.13%
of cases, followed by those in their fourth decade at
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24.06%. Meanwhile, children tended to experience
incidents within the vicinity of their homes.

The current study showed that males were more
affected than females and there was a significant
difference between males and females in the age group
of <10 years. This higher male to female ratio finding is
in agreement with Sah et al. (2020) and Metwalli et al.
(2022). Men may participate in outdoor activities at a
higher rate than women. According to Amini et al.
(2020), the reason for the male preponderance is because
men are exposed to the outside environment more than
females. According to Gupta et al. (2002) and Yadav et
al. (2008), young men are also more likely to participate
in high-risk or contact sports like football, karate,
boxing, etc., fight with weapons and firearms, and work
in jobs that can be dangerous in the workplace,
frequently involving heavy machinery. Boys (41, 59%)
were the most prevalent gender group to have Hls in the
study conducted by Atwa et al. (2017), with a male to
female ratio of 1.4: 1. Children under the age of five had
the highest frequency of Hls (53, 75.7%), with the age
range of two to five years old having the highest
percentage of His (33, 47%).

In order to identify intracranial injuries, Haydel et al.
(2000) scanned and assessed individuals with moderate
His who were in the ED. Of the patients, 21% were
female and 78.2% were male. Male preponderance was
shown across all age categories, according to Patil and
Vaz (2011) study, which is consistent with other studies'
earlier findings as Yavuz et al. (2003) and Adeleye et al.
(2009).

In this study, BHI cases represent 13.5% of all causes of
acute injuries in relation to sharp Hls with a percentage
of 3.7% and other causes w ch has the highest incidence
(82.8%). This is in accordance with Saleh et al. (2022)
who showed that blunt instruments were the commonest
cause of HIs (94%) followed by sharp instruments (6%).
According to Mohanty et al. (2005), firearm trauma was
the least prevalent type of trauma in India, whereas blunt
trauma was the most common type. Blunt weapons are
widely used because they are affordable, easily obtained,
and, in the event that they are discovered later, can be
claimed to be household items. Patil et al. (2016) also
revealed that blunt injury was the most common agent
causing the skull fracture in 95.74 % and the least was
sharp in 4.25 %. The findings contradicted those of Omar

et al. (2018), who demonstrated the widespread use of
firearms and their efficacy as murder weapons.

In this study, RTAs represent the most common cause of
BHI with percentage of 67.5% followed by falls (16.9%)
then lastly blunt blows (15.7%). As regards RTAs,
pedestrians were the most affected groups (21.7%) then
drivers (18.1%) whereas the least incidence was among
motorcyclists (12%). This result comes in agreement
with Bindu et al. (2017) where RTAs responsible for
(68%) of injuries.

According to Kumar et al. (2012), Hls resulting in a
fractured skull were linked to rear-end collisions (78;
92.8%), falls from a height (3; 3.6%), assaults (2; 2.4%),
and railway accidents (1; 1.2%). Out of the 78 instances
of Rear-End Accidents, (51.3%) involved individuals
riding two wheels, and (82.5%) involved the drivers.
Pedestrians (37.2%) and bicycle riders (6.6%) made up
the next largest casualty category. Out of all motorized
two-wheeler riders, just 3 (7.5%) were found to be
wearing a helmet.

In line with previous study by Peeters et al. (2015) and
Kafle et al. (2019) reported that RTAs (76%) was the
most common mode of Hls, followed by falls injury
(18%) and physical assault (4%).

In a study by Patil and Vaz (2011), 57.7% of motor
vehicles and RTAs involved pedestrians. This is due to
the fact that pedestrians use the roads more frequently
than other users and that hawkers monopolize the
sidewalks designated for their use, forcing pedestrians
onto the roadways, and that cars ignore traffic signals,
lane boundaries, and speed limits. According to Kumar
et al. (2014), 59.60% of victims are from (RTASs), which
were followed by falls from heights (20.20%), then
assaults (4.20%) and finally occupational Hls (15.80%).
Other causes, such as gunshots, comprised (0.2%) of the
total. According to Patil et al. (2016), blunt force trauma
is frequently linked to rear-end collisions (RTAs). Two-
wheeler riders contributed to 70% of these instances,
making them the primary victims of fractured skulls,
with passengers accounting for the least amount of these
cases (7.79%). Also, the majority of motorcycle
accidents in Africa and underdeveloped nations,
according to Boniface et al. (2017), were caused by these
accidents. In contrast to the current investigation, Saleh
et al. (2022) reported that falls were the most common
cause of Hls and that assault-related injuries were the



57 Zaki et al. Zagazig Journal of Forensic Medicine and Toxicology 2025; 23 (1): 47-63

least common. Linnau et al. (2013) demonstrated that
falls from height (31.5%) were the

leading cause of death in the US, followed by car
crashes and assaults. THIs was most frequently caused
by falls from a low height (38.7%), as stated by (Maegele
et al. 2019).

This current study showed that the majority of BHI
were inflicted by accidental manner representing
(81.9%) followed by homicidal manner (15.7%) then
suicidal manner (2.4%).This finding is in agreement with
the results of Yadav et al. (2008) in India, who found that
there were (92.4%) victims of accidents, (6.7%) of
homicides and just (0.9%) were suicides. According to
Patil et al. (2016), accidental death accounts for
(81.94%) of deaths, homicidal accounts for (12.7%), and
suicidal accounts for (5.3%) of cases. Also, Saleh et al.
(2022) showed that accidental infliction was the most
common manner (64%), while suicidal injury was the
least.

In this current study, the majority of BHI were inflicted
in the period from 12:00am to 8:00am (43.4%) followed
by from 4:00pm to 12:00am (31.3%) then in the period
from 8:00 am to 4:00 pm (25.3%) with a significant
difference between different periods of the day and
number of BHI cases. This finding was in contrast with
Kumar et al. (2012) who found that maximum number of
RTAs occurred between 3:00 pm- 5:00 pm (23.8%), 9:00
am-12:00 pm (22.5%), 12:00 pm- 3:00 pm (13.7%) and
12:00 am-3:00 am (11.3%) hours. According to Patil and
Vaz (2011), the greatest number of deaths (29.6%)
happened between the hours of 6:00 am and 12:00 pm.,
when most of victims were heading to work or engaging
in outdoor activities. This was followed by a slightly
lower peak of (28.6%) between the hours of 6:00 pm and
12:00 am when people were heading home.

This study proved that there was a significant difference
between different age groups of BHI cases in relation to
causes such as falls, RTAs driver, RTAs motor cyclist
and also all different types of BHI. The highest
percentage of falls, blunt blow, RTAs driver and
motorcyclist, RTAs pedestrian and passenger were found
in age group of <10 years,>30-60 years, >10-30 years,
and >60 years respectively. This finding comes in
agreement with Bangirana et al. (2019) stated that falls
were also reported as the most common cause of TBIs in
the elderly population. A study by Atwa et al. (2017)

found that TBIs from sporting activities and other causes
account for the least in most age groups.

According to Levant et al. (2016), falls were the most
frequent cause of TBIs for all age groups except those
between the ages of 15- 24 and 25- 34. Accidents
involving falling objects, objects colliding with people,
or both accounted for 26.8% of the causes for individuals
aged 15 - 24, while motor vehicle injuries (27.3%)
accounted for the majority of causes for adults aged 25-
34. This is consistent with the findings of Pandey et al.
(2016), who demonstrated that youngsters accounted for
the majority of patients experiencing falls from height.
This is a result of kids not showing up for school and kids
playing outside or flying kites on open roofs.

In this current study, the most common types of skull
fractures in BHI cases were combined fractures (48.2%)
followed by fissure vault fractures (21.7%) then
localized depressed fractures (14.5%), comminuted
fractures (6%), and lastly fracture base of the skull and
no fracture with the same percentage (4.8%). In case of
combined fractures, fissure vault and fracture base have
the highest incidence (47.5%) but localized depressed
and fissure vault with the lowest incidence (7.5%).

In comparison, base skull fractures alone were
reported to be (44%), followed by base fractures with
vault (31%), by Kumar et al. (2012). According to Saleh
et al. (2022), fissure fractures are the most common type
of skull fractures, followed by depressed fractures. These
findings are consistent with those of Menku et al.,
(2004), who found that fissure fractures were the most
common type of fractures, and they also align with the
findings of a study conducted by Mohanty et al. (2005).
Also, Thube et al. (2015) and Soni et al. (2016), reported
that the most frequent type of skull fracture was a linear
fracture. In a study by Sah et al. (2020), (62.8%) of the
participants experienced a linear form of fracture, with
depressed and comminuted kinds occurring in (29.4%)
and (7.8%) of instances, respectively. Chattopadhyay
and Tripathi (2010) reported that of the cases that
resulted in death, nearly half (49.3%) had comminuted
fractures of the skull and only (58.9%) had a fracture of
the base of the skull. Additionally, over three quarters
(76.7%) of the cases had multiple cranial bone fractures,
while fissure fractures were the most common type of
fracture (55.5%) and found that the majority of the
survivors (55.5%) had single cranial bone fractures.

According to a study by Omar et al. (2018), the most
common type of fatal skull fracture among deaths was a
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comminuted fracture. Because of the concomitant brain
laceration, every case of comminuted fracture ended
abruptly. This is consistent with the findings of Henry et
al. (2009), who showed that depressed fractures,
particularly those with temporal and parietal fractures, all
cases with skull fractures and/or serious brain injury
were regarded as fatal injuries.

This study showed that the most common types of
intracranial lesions in BHI cases were combined
intracranial lesions with a percentage of 36.1% followed
by EDH (19.3%) then brain laceration (13.3%),
contusion and SDH with the same percentage (9.6%),
ICH (8.4%) and lastly SAH with a percentage of 3.6%.
In the case of combined intracranial lesions, brain
laceration and SAH have the highest incidence (33.3%)
but Brain laceration and SDH with the lowest incidence
(3.3%). Contrary to Metwalli et al. (2022) findings,
which indicated that the percentage of contusions was
(32%), the percentage of EDH was (21.5%), and the least
was SAH (10.7%), and none of the participants
experienced SDH or intracranial hematomas.

According to Geijerstam and Britton (2003) meta-
analysis study, the most common CT findings were:
SDH (1.3%), EDH (1.0%), SAH (1.0%), skull fracture
(3.2%), intracranial hemorrhage or contusion (2.8%),
and SDH (1.3%). This finding contradicted the findings
of a study by Saleh et al. (2022), which showed that
isolated SDH accounted for (45.7%) of cases, with
solitary epidural hemorrhage accounting for (15.7%) of
cases. The incidence of combination SDH and SAH was
matched by the (2.9%) of patients that showed a
combination of epidural, SDH, and intracranial
hemorrhages. In one case (1.4%), a single SAH was
discovered. According to Dhagat et al. (2018),
contusions account for 11.4% of all radiological findings
and were discovered in (15.2%) of male and (3.1%) of
female patients with statistically significant results.
(SAH) was discovered in (11.3%) of instances, with
(2.3%) of male patients having SAH along with an
accompanying intraventricular hemorrhage (IVH) and
(4.9%) of female cases just having SAH.

Patil and Vaz (2011) observed that cerebral
hemorrhages were detected in 30.68% of instances when
they were isolated, but in 83.6% of cases when they were
identified in combination. The most prevalent type of
hemorrhage was a mix of SDH and SAH (59.8%). Sixty-
nine cases had cerebral contusions, 42% had profound
brain hemorrhages, and 26% had lacerations.

A CT scan revealed cerebral edema in 44% of patients,
intracerebral hematoma in 22% of cases, subdural
hematoma in 41% of cases, extradural hematoma in 32%
of cases, IVH in 6% of cases, and pneumocephalus in
19% of cases, according to a study by Narang et al.
(2019).

In this study, the majority of BHI cases are not survivors
(57.8%), whereas the rate of survivors is (42.2%).
According to Chattopadhyay and Tripathi (2010),
(80.21%) of the cases turned out to be fatal, while 19.78%
of them survived. Furthermore, Omar et al. (2018)
discovered that out of the 206 instances they looked at, 96
cases had non-fatal Hls. In contrast, 110 cases had fatal
Hls, which either occurred immediately after being
admitted to the hospital or on the way there.

According to Raza et al. (2018), (19.4%) of patients
died and (80.6%) of patients were released. As
demonstrated by Kumar et al. (2014), (94.4%) of Hls
patients survived in a tertiary care hospital, whereas
(5.6%) of patients passed away there, as a result of their
injuries.

This study revealed that brain laceration, combined
intracranial lesions of BHI, contusion, EDH, ICH , SAH
and SDH were more common in the age group of >10-
30 years than others with a percentage of 36.4%
,46.7%,75%,50%,57.1%,100% and 75% respectively.
There was a significant difference between different
types of intracranial lesions of BHI with age groups of
>30-60 years and >60 years. This was in agreement with
Jawale et al. (2019), who found that EDH, SDH and SAH
were most commonly seen in age group 21-40 years. ICH
was found commonly in age groups 21-40, 41-60 and 61-
80 years. IVH was found commonly in 21-40- and 61-
80-years age groups.

In this study, brain laceration, contusion, EDH, ICH,
SAH and SDH were more common in males with a
percentage of (81.8%, 75%, 87.5%, 71.4%, 100% and
75%) respectively, but combined intracranial lesions of
BHI were more common in females with a percentage of
(53.3%).There was no significant difference between
different types of intracranial lesions of BHI with either
males or females. This finding goes hand in hand with
Muhammad et al. (2020) study as regards SAH but on
the contrary regarding EDH, ICH and SDH.

This study proved that brain lacerations and EDH were
more common in cases of RTAs passengers and RTAs
pedestrians with a percentage of (27.3%) and (25%)
respectively but combined intracranial lesions of BHI
were more common in RTAs pedestrians with a
percentage of (26.7%). RTAs motorcyclists had the
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highest incidence of contusion (50%). The incidence of
ICH was higher in cases of blunt blow injuries (57.1%)
than any other type of BHI. SAH occurred with (100%)
in cases of RTAs drivers. Whereas cases of falls type of
BHI were represented commonly by SDH with a
percentage of (50%). There was no significant difference
between different types of intracranial lesions of BHI
with different causes of BHI.

The findings of the present study showed that brain
laceration, combined intracranial lesions of BHI,
contusion, EDH, SAH and SDH were more common in
cases of BHI with accidental manner with a percentage
of 81.8%, 86.7%, 75%,87.5%,100% and 87.5%
respectively but ICH were more common in cases of BHI
with homicidal manner with a percentage of (57.1%).
There was a significant difference between different
types of intracranial lesions of BHI with a homicidal
manner.

This study found that brain lacerations, combined
intracranial lesions of BHI and ICH were more common
in cases of combined skull fractures with a percentage of
81.8%, 50% and 85.7% respectively but the incidence of
EDH was higher in cases of fissure vault fractures than
any other type of skull fractures (56.3%). Cases without
fractures were more commonly associated with SDH
(50%) but cases of comminuted skull fractures were
represented commonly by SAH with a percentage of
66.7%. All cases with fissure vault fractures, fracture
base, localized depressed and combined fractures of BHI
had the highest incidence of contusion with the same
percentage (25%). There was a significant difference
between different types of intracranial lesions of BHI and
cases of BHI without fractures, comminuted skull
fractures, fissure vault fractures and combined skull
fractures. This was in contrast with Jawale et al. (2019)
who found that fracture of skull was found in (7%) of
cases of EDH, in (26%) cases of SDH, in (33%) cases of
SAH, in (5%) cases of ICH and in (2%) of IVH.

In this current study, brain laceration, combined
intracranial lesions of BHI, EDH, SAH and SDH were
more common in occurrence at the period 4:00 pm to
12:00 am of the day with a percentage of (45.5%, 43.3%,
56.3%, 100% and 50%) respectively, but contusions
were more common in occurrence at the period 4:00 pm
to 12:00 am of the day with a percentage of (75%). From
8:00 am to 4:00 pm of the day showed the highest
incidence of ICH (71.4%). There was no significant
difference between different types of intracranial lesions
of BHI with different periods of occurrence all over the
day.

This study stated that brain laceration, combined
intracranial lesions of BHI, brain contusion, ICH and
SAH were more common in non survivor cases of BHI
with a percentage of (81.8%, 76.7%, 100%, 85.7% and
66.7%) respectively, but EDH and SDH were more
common in survivor cases of BHI with the same
percentage of 100%. There was a highly significant
difference between different types of intracranial lesions
with the outcome. This finding goes with Raza et al.
(2018) who showed that combined ICH was more
common in non survivor cases followed by brain
contusion, then SDH, ICH and lastly SAH and EDH but
brain contusion was more common in survivor cases
followed by combined ICH then SAH, EDH and lastly
SDH. This was in line with the findings of
Chattopadhyay and Tripathi (2010), who revealed that in
(61.6%) of the fatal cases, SDH and SAH were found
together, whereas in (22.23%) of the non-fatal cases,
EDH and SAH were noted. This can be explained by the
fact that in the majority of the cases, there was a blunt
force impact over the parietal and temporal regions,
which led to fissure fractures and tear in the blood vessels
in the epidural space. Because of this, there was a greater
force of impact, which reached the brain's deeper tissues
and caused SDH, SAH, and intracranial hemorrhages.
Thus, it follows that the likelihood of death increases
with the depth of the brain hemorrhage.

Conclusion and Recommendation: Globally, BHI is a
major contributor to chronic morbidity and mortality.
Finding the conditions in which they occur and the
variables such as age, sex, etiology, time of incidence,
etc, that may be significant in either contributing to or
predisposing to such catastrophic cranio-cerebral injuries
is vital. Additionally, the relationship between these
parameters and the various CT scan findings of cerebral
lesions. According to the current study's findings,
automobile accidents were the most frequent reason. The
inflection generally occurred at night, and the technique
was largely unintentional. Combination fractures were
the most prevalent kind of skull fractures. Additionally,
combined intracranial lesions were the most common
type of brain lesion, and the results indicated that the
majority of the admitted cases were non-survivors. It is
recommended to conduct the development plans of the
country in preventing and decreasing the incidence of
BHI. First aid tools and well-trained emergency teams
essential for pre-hospital care. Also, proper care and
rehabilitation for injured victims should be organized in
the hospitals.
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List of Abbreviations

Am: ante meridiem

BHI: Blunt head injury

CT: Computed tomography
EDH: Extra dural hemorrhage
His: Head injuries

ICH: Intracerebral hemorrhage
IVH: Intraventricular hemorrhage
pm: post meridiem

RTAs: Road traffic accidents
SDH: Subdural hemorrhage
SAH: Subarachnoid hemorrhage
TBIs: Traumatic brain injuries
THIs: Traumatic head injuries
US: United States
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