Saleh et al (2022) SVU-1LJMS, 5(2):274-288

Outcome of Patients with Moderate and Severe Head Injuries in South Valley
University Hospitals

Samira M. Saleh?, Amr M. Tayel’, Fatma Abdelrasol Ibrahim®, Doaa M. El
Shehaby*
*Department of Forensic Medicine and Clinical Toxicology , Faculty of Medicine,
South Valley University, Qena, Egypt.
®Department of N eurosurgery, Faculty of Medicine, South Valley University, Qena,

Egypt.
“Department of Forensic Medicine and Clinical Toxicology , Faculty of Medicine,

Assiut University, Assiut, Egypt.
Abstract

Background: Traumatic brain injury (TBI) is a major health problem, as it is
responsible for mortality and long-term morbidity worldwide. Lately, head injury cases
have increased in both developed and developing nations.

Objectives: The study was conducted on selected cases of moderate and severe
traumatic head injuries that referred to Neurosurgery department in South Valley
University Hospital, to evaluate outcome and medico legal aspects following head
injury.

Patients and methods: The total number of selected cases was 200 cases. The data
collection sheet enclosed personal data (age, gender, and residency), incident
associated data (cause, manner, and time of injury) and both, clinical and imaging
investigation.

Results: Most of the cases were males in the age group (40-59) years. The most
affected sites were temporo-parietal sites.  The almost outcome was complete
recovery (46%). The commonest abnormal CT findings were intracranial
hemorrhages (subdural hematoma 68%). According to GCS about (58%) of the cases
had moderate head injuries (GCS 9:12), and (42%) of the cases had severe head injuries
(GCS less than 8).

Conclusion: Severe traumatic brain injury (TBI) has a higher mortality and morbidity
than moderate TBI. It has a high impact on middle age people, especially men. Most
cases received conservative treatment; large number of the cases had full recovery.
GCS at admission and the CT scanning are significant predictors of outcome.
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Introduction

Traumatic brain injury (TBI) is an insult to the
brain from an external mechanical force, It may lead
to temporary or permanent
physical, and psycho social functions, with an
associated decreased or changed

change of cognitive,

state  of
consciousness (Jang, 2009).

TBI affects individuals of all age groups both
young and old age, but common in male population
(Shivaji et al ., 2014). TBI was proposed by the
World Health Organization (WHO) to become the
third leading cause of world-wide mortality and
disability by the year 2020 (Tran et al., 2015 ).Severe
traumatic brain injury is associated with a high
mortality and morbidity rate and is one of the main
causes of death in the intensive care units .Pre-injury
factors as age, associated injuries, a history of
previous head injury, alcohol abuse, and lower
socioeconomic and educational level have been
related to raised mortality and worse outcome after
TBI ( BaguNottley et al., 2012; peeters et al., 2016).

Though primary brain injury caused by direct
impact on the skull and brain can lead to mortality or
severe disability. Secondary brain injury resulting
from hypoxia, hypotension, edema, and formation of
hematoma cause the most worsening signs, and
symptoms of TBI (Nolan, 2005). The major causes of
TBI worldwide are falls, motor vehicle accidents, war
assaults, child abuse, and sport related injuries
(Wojcik et al., 2010; Peeters et al., 2015).

According to Glasgow coma scale (GCS), TBI
is classified into mild (14-15), which is termed as
concussion, moderate (9-13), and severe (3-8)
(Mena et al., 2011). In 2014, a new approach was
recommended by the Centers for Disease Control and
Prevention (CDC) for TBI classification , where new
parameters have been added to explain the deficit in
GCS that only includes in its assessment the level of
consciousness (LOC), and ignores clinical signs such
as pupil reflexes (Chieregato et al., 2010) .The new
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parameters planned have included the Abbreviated
Injury Scale, LOC and its duration, post-traumatic
amnesia, and evidence of brain involvement on
structural imaging(Brasure et al., 2014).

Extradural hematomas usually occur when the
middle meningeal artery bleeds into the extradural
space. This can occur sometime after the head injury
and should be considered in any patient with
deterioration following an apparently good recovery
after trauma to the head. Extradural /Epidural
hematomas are caused by bleeding from an artery or a
large vein (venous sinus) located between the skull
and the dura matter. Bleeding often occurs when a
skull fracture tears the blood vessel (Kanematsu et
al., 2018).

Subdural hematoma results from the
accumulation of venous blood in this potential space,
which is easily distended by blood under venous
pressure. Because the dura and arachnoid are only
loosely attached to each other, this is the most
common type of traumatic intracranial hemorrhage
(Rao et al., 2016).

Acute subdural hematoma commonly follows
an evident head injury, it is more common in younger
people and is likely to need surgical evacuation. In
contrast, chronic subdural hematoma is often seen in
the elderly, especially in those with some degree of
brain atrophy (Cheshire et al., 2018).

A subarachnoid hemorrhage (SAH) is bleeding
between the arachnoid and pia membranes covering
the brain. The main cause is head trauma, however
non-traumatic cause, such as those caused by cerebral
aneurysm may occur (Toth and Cerejo,
2018).Intracerebral hematomas are
occurring both at the site of direct trauma and at the
counter-coup site, also they can be caused by bruising

commonly

of the brain (a cerebral contusion). They are common
after a severe head injury. The mass effect of any of
these bleeds may
(Greenberg, 2001).

lead to cerebral herniation
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People may develop drowsiness, confusion,
paralysis on the side of the body opposite the
hematoma, speech or language impairment, or other
symptoms, depending on the location of the brain
damage.

Skull fractures can be classified into simple,
depressed and basal skull fractures. The latter are
difficult to see on skull X-rays but are associated with
physical signs such as periorbital bruising or Battle's
sign (Oehmichen et al., 2006). These may also be
associated with cranial nerve damage, especially
facial and auditory nerves. Basal fractures also cause
bleeding into the middle ear, seen as either blood
behind the ear drum or coming from the external ear,
or rhinorrhea, basal and compound fractures can
produce a dural leak, which provides a potential route
of C.N.S infection (Solai et al ., 2018) .

Most of patients with moderate and severe TBI
are intubated, anaesthetized, and sedated.So, using of
clinical evaluation for detection of severity of
intracranial injury as the GCS become less reliable
(Teasdale et al., 2015). Thus, the use of CT scanning
is mandatory, also it can provide information on
prediction of outcome (Kolias et al., 2013).

The study was carried out to investigate cases of
traumatic head injuries referred to Neurosurgery
Department of South Valley University Hospital over
the period starting from September 2019 till
September 2020 to evaluate the outcome and medico
legal aspect following head injury, to reduce
complications, and improve clinical equipment
utilization and quality of care for head trauma

patients.

Patients and Methods

One-year period prospective descriptive
epidemiological study of cases with moderate and
severe head injuries. This study was conducted on
200 patients selected from all cases admitted to the
Emergency department, South Valley University
Hospital during the period from septmper2019 to
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September2020 and the selection was according to the
inclusion criteria.

The data collection sheet included personal data
(age, sex, and residency), incident related data (cause,
manner, and time of injury) and, both clinical and
radiological findings.
= Patients:

1. Inclusion criteria:
. Age: 18-70 years.
. Sex: both.
e Patients with moderate and severe head injuries
Exclusion criteria:

e Age: below 18 years, above: 70years.
e History of liver, kidney and heart diseases

= Methodology:
1. History was taken from the patients to determine
the etiology, the time and the manner of head injury,
drugs intake. History of diabetes or hypertension,
and if there was  previous head injury.
2. Clinical examination for detection of
neurological deficits and the Glasgow Coma
Scale.GCS was measured in every patient at time of
admission to detect the degree of severity, either
moderate (GCS = 9-13), or severe (GCS = 3-8).
3. Using CT-scan on the head to detect the type of
head injury, with comparison of CT positivity with
the patient's demographics and clinical characteristics
was carried out using Chi-square.
4. Finally, evaluation for detection the outcome,
regarding to good recovery, moderate disability,
severe disability, vegetative state or death.

5. Types of treatment plan either surgical or

conservative.

Statistical analysis

Results were expressed as frequency and percent for
categorical variables and mean = SD for continuous
variables. Chi-square test (¥2) was used for
between the different
etiological causes of head injuries regarding age and
gender. p value< 0.05 was considered statistically
significant.

comparing proportions
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Ethical Considerations

The current study has been approved by the Ethics

Committee of Faculty of Medicine, South Valley

University, Qena, Egypt.

e An official letter was taken to approach the
director of Neurosurgery department in SVU
hospital for permission to conduct the study.

e Security of data base.

Results

The hospital-based study included all moderate
and severe head injuries (200cases) that attended the
Trauma Unit of South Valley University Hospitals,
Qena, Egypt, betweenl® September 2019and 1*
September2020.

Table (1):showed the socio-demographic
characteristics of the studied population, the
incidence of moderate and severe head injuries among
the age group 18-39 years was(28%)of the cases
the highest percentage was in the age group
40-59years (54%) ,while the lowest percentage was
in the age group 60-70years.As regard sex of cases
male percentage was (76%)and females represented
(24%) of the cases. About the residence 30% of the
cases belonged to the urban area while 70% were
from rural areas. Regarding chronic disease ,it was
found that 50% of the cases did not have diabetes
mellitus (DM) or hypertension (HTN) while 4% of
the cases had DM,11% of the cases had HTN
and35% of the cases had both DM and HTN. As
regard drug intake, it was found that that 56%of the
cases took drugs and 44% did not take drugs. As
regard previous head injury , it was found that 82% of
the cases did not have a previous head injury, and
18% had a previous head injury.

Table (2): showed the medico-legal criteria of
head injury , it revealed that falls (fall from height)
were the main etiology of injuries (44%), followed by
road traffic accidents (34%) and violent assaults
(22%). Accidental
commonest in more than half of the cases (64%)

manner of injury was the
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followed by the homicidal manner (22%) and suicidal
manner (14%) of the cases. As regard the causative
instruments, it was found that blunt instruments were
the commonest (94%) followed by sharp instruments
(6%). About the sites of head injury (right and left
temporoparietal) sites were the commonest ones
(43%), followed by frontal (25%), occipital site
(20%), and lastly combined sites (12%) of the cases.

Table (3): The clinical profile of the studied group
with moderate to severe head injuries was as follows:
Time passed from injury to admission was found to be
more than 4hours in34% of the cases, while 1-4 hours
in62% of the cases, and less than one hour in only 4%
of the cases. Regarding to signs of lateralization, it
was found that about76%of the cases had signs of
lateralization while 24% of the cases did not have
signs of lateralization. As regard associated
injuries, about 58% of the cases presented with
associated injuries (limb fracture, internal organ
hemorrhage, chest trauma and multiple fractures)
while42% with isolated head injuries. As regard GCS,
it was found that (58%) of the cases had moderate
head injuries (GCS 9:13), and (42%) of the cases had
severe head injuries (GCS less than 8).

CT  findings
hemorrhages were the most common findings
(subdural hematoma 40% followed by subarachnoid
hemorrhage 30% then extradural hematoma 26%, and
intraventricular hemorrhage4%). About brain injury,
it was found that (brain edema 25% and brain
contusion 38%) of the cases, As regard skull
fractures,it was found that fissure fracture was the

revealed that intracranial

commonest one 70%of cases. Treatment of these
cases was conservative in 36% of the cases, surgical
in56%, while conservative followed by surgical
in8%of cases. The outcomes of the cases were
improvement in 46%, while 14% had disabilities,
10% with vegetative state, and30% of the cases died
head injuries.
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Table 1. Socio demographics criteria of cases
with moderate and severe head injuries.

Variable

AGE

Sex

Residence

chronic
diseases

Drug
intake

Previous
head
injury

Saleh et al (2022)

18-39yrs.
40-59yrs
60-70yrs
Male

Female
Rural

Urban

No

DM
Hypertension

DM,
Hypertension
No

Yes
No
Yes

DM=diabetes mellitus

Frequency
(200 cases)
42.9+16.9

56 (28%)
108 (54%)
36 (18%)
152 (76%)
48 (24%)
140 (70%)
60 (30%)
100 (50%)
8 (4%)

22 (11%)
70 (35%)

88 (44%)
112 (56%)
164 (82%)
36 (18%)
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Table 2. Medico-legal criteria of cases with
moderate and severe head injuries.(N=200cases)
Causes of Assaults 44 (22%)
injury.
Falls 88 (44%)
68 (34%)
Road
traffic accident
Firearm -
injuries
Accidental 128 (64%)
Manner Homicidal 44 (22%)
of injury Suicidal 28 (14%)
Instrument
e Blunt 188 (94%)
e Sharp 12 (6%)
e Firearm -
Site of injury
e Occipital 40 (20%)
e Frontal 50 (25%)
e Right Temporoparietal 44 (22%)
e Left Temporoparietal. 42 (21%)
e Combined sites 24 (12%)

There was no statistically significant difference
between the etiology of moderate to severe head
injury and gender of cases (p value < 0.3).

As regard the residence of the cases, there was no
statistically significant difference between the
etiology of moderate to severe head injury and
residence of cases (p value < 0.07).

There was a statistically significant difference
between the etiology of moderate to severe head
injuries and time passed from injury to admission. (p
value < 0.002); In road traffic injuries , the time
passed from injury to admission usually was 1-4hrs
in (70.6%)of cases ,While it was >4hrs in29.4% .
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Table 4. Correlation between the Etiology of
moderate to severe head injuries and the manner
of injury in the studied cases.

manner injury cause
Assaults Fall from Road P
(44case) height. traffic value
(88cases) (68cases
)

Count O 60 68
B % 0.0% 68.2%  100.0%
S  within
-'§ injury .000%*
& _cause

Count 44 0 0
= 100.0% 0.0%  0.0%
2 within
g injury
= _cause

Count O 28 0
_ % 0.0% 31.8% 0.0%
< within
‘5’ injury
“ | cause

Also, in fall from height, the time from injury to
admission in usually was 1-4hrs (77.3%) ,On the
other hand .,it was >4hrs and <lhr in 13.6%
and9.1%of cases , respectively. In assaults it usually
was>4hrs in(81.8%)of cases. While it was 1-4hrs in
18.2% of cases.

Table (4): There was a statistically significant
difference between the etiology of moderate to severe
head injury and manner of injury. (p value < 0.000);
In road traffic injuries associated with accidental
manner only . while in fall from height mostly
associated with accidental manner (68.2%)
compared to suicidal manner (31.8%) of the cases; In
assaults associated with homicidal manner only.
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Table 3. Clinical criteria of moderate and severe
head injuries in studied cases.

Variable Frequency
(200cases)
4 hours 68 (34%)
1-4 hours 124 (62%)
<1 hour 8 (4%)
moderate (GCS9-13) 116 (58%)
GCS
severe (GCS<8) 84 (42%)
Signs of | Without 152 (76%)
lateralization Wit 18 (24%)
no 84 (42%)
Associated
injury yes 116 (58%)
Skull Fissure fracture 140 (70%)
fractures
Depressed 32 (16%)
o = fracture
S 3 Comminuted 28 (14%)
g = fracture
§ Intracranial | Extra dural | 52 (26%)
% hemorrhag | hematoma
8] e Subdural 80 (40%)
hematoma
Subarchnoid 60 (30%)
hemorrhage
Inter ventricular | 8 (4%)
haemorrhage
Brain Brain contusion | 76 (38%)
injury
Brain edema 50 (25%)
Brain laceration | 44 (22%)
conservative 72 (36%)
Line of
treatment surgical 112 (56%)
Conservative and surgical 16 (8%)
death 60 (30%)
outcomes vegetative 20 (10%)
disability 28 (14%)
recovery 92 (46%)
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Table 5: There was a statistically significant
difference between the etiology of moderate to severe
head injury and GCS(p value < 0.009); In violent
assaults were mostly responsible for sever injuries
(with GCS <8) 81.8%compared to moderate injuries(
GCS 9-13)18.2%,While in falls from height were
mostly moderate  injuries
(72.7%)compared to severe injuries (27.3%).On the
other hand , road traffic injuries were mostly
responsible for moderate injuries (64.7%)compared to
severe injuries (35.3%) of the cases.

responsible  for

Table 5. Correlation between the etiology of
moderate to severe head injuries and GCS in the
studied cases

GCS Violent Fall road P
assaults from | traffic = value
(44 height injuries
cases) (88 (68 P
cases)  cases)
number 36 24 24
% 81.8% 27.3% 35.3%
o within
§ injury 009%*
Q  cause
number 8 64 44
o % 182%  72.7% 64.7%
& within
—%; injury
g cause
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Table 6. Correlation between fissure fracture
and the etiology of moderate to severe head
injuries in the studied cases

Fissure

fracture ff

yes

no

numbe
r

%
within
injury
cause
numbe
r

%
within
injury
cause

Assault
S

(44case
s)
36

90.9%

8

9.1%

Fall from
height/on
the
ground.
(88cases)
44

50%

44

50%

road
traffic
injurie
S
(68cas
es)
60

88.3%

11.7%

va
Iu
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Table 7. Correlation between the etiology of
moderate to severe head injuries and intracranial
hemorrhage in the studied cases

Assau | Falls | Road traffic | P
Its 88cas | injuries(68ca | valu
44cas | es ses) e
e
number | 20 72 56
% 455 | 81.8 |82.4%
S within | % %
E Olinjury .05%
= Z|cause
2 number | 24 16 12
§ % 545 [ 182 [17.6%
g mwithin % %
| minjury
K| >|cause
number | 8 60 12
.000
% 182 | 682 |17.6% *
< within | % %
£| glinjury
T | ~|cause
5[ humber 36 [28 |56
= % 81.8 | 31.8 |82.4%
é within | % %
< | Olinjury
@ | Zlcause
o number | 28 76 36
g (% 63.6 | 863 [52.9%
‘g within | % % 4
§ %mJury
_cause
2 fnumber [16 |12 |32
£ |% 36.4 | 137 [47.0%
s within | % Y%
I
S | m|injury
@ | > cause

SVU-1IJMS, 5(2):274-288

Table 8. Correlation between the etiology of
moderate to severe head injuries and contusion in
the studied cases

CONTUSION Violen Fall road P
t from  traffic value
assault heigh  injuries
S t. (68
(44cas  (88ca | cases)
es) ses)

NO Count 40 36 48 01*
% 90.9% 409  70.6%
within %
injury
cause

YES Count 4 52 20
% 9.1% 59.1 29.4%
within Y%
injury
cause

Table 9. Correlation between the CT findings of

moderate to severe head injuries and GCS in the

studied cases.

GCS Fiss BRAIN SD SAH P
ure contusi H value
fract  on
ure

Count 116 | 50 40 50
% 829 658% 60 833
withi % ¥/ %
n .002
., injury
5 cause
2
Count 24 26 30 10
% 17.1  342% 40 16.7
o withi % %0 %
s n
—%; injury
£ cause
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Table 10. Correlation between the etiology of
moderate to severe head injuries and outcomes
in the studied cases.

Assaul Falls road P value
ts (88 traffic
Outcomes (44cas case) injurie
es) s (68
cases)
Count 28 24 8
% 63.6% 273 11.8%
within %
injury
% _caus 05%
2 e
Count 8 4 8
0 % 182% 4.5% 11.8%
'g yvi‘thin
S injury
Q  cause
Count O 12 16
o % 0.0% 13.6 23.5%
= within %
;?E injury
5 cause
Count 8 48 36
Y% 182% 54.6 529%
>  within %
O ..
2 injury
3  cause

There was no statistically significant difference
between the etiology of moderate to severe head
injury and depressed fracture (p value < 0.8).

SVU-1JMS, 5(2):274-288

Simple Scatter of OUTCOME by injrey_cause
R= 343
Palez = 02

IeCoveEry L L] L]

OUTCOME

local head trauma fal Mtor car others
injrey_cause
Fig.1. Correlation between outcomes and the
cause of injury.

Table 7:Showed the correlation between the
etiology of moderate to severe head injuries and
the intracranial hemorrhage in the studied cases .It
was found that, there was a statistically significant
difference between the etiology of moderate to severe
head injury and extradural hemorrhage .(p value <
0.05);In assaults mostly associated with EDH
54.5%in compared to 45.5% not associated with
EDH, In Fall from height were usually not
associated with EDH(81.8%)in compared to 18.2%
associated with EDH .In  road traffic injuries
mostly  not associated with  EDH( 82.4%)in
compared to(17.6%) were associated with EDH.

There was a statistically significant difference
between the etiology of moderate to severe head
injury and subdural hematoma (SDH). (p value <
0.000); In assaults  associated with SDH (18.2 %) in
compared to 81.8% not associated with SDH. In falls
68.2% of cases were associated with SDH while
31.8% not associated with SDH. While in road traffic
injuries  mostly associated with SDH (17.6%) in
compared to (82.4%) not associated with SDH.

There was no statistically significant difference
between the etiology of moderate to severe head
injury and subarachnoid hemorrhage (p value < 0.4).
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Table 8:;There was a statistically significant
difference between the etiology of moderate to severe
head injury and brain contusion .(p value < 0.01);In
assaults mostly not  associated with  brain
contusion 90.9% in compared to 9.1% associated
with brain contusion, In fall from height were usually
associated with brain contusion 59.1%in compared
to 40.9%
road traffic injuries
brain contusion 70.6% in compared to 29.4% were

not associated with brain contusion .In
mostly not associated with

associated with brain contusion.

Table 9 : There was a statistically significant
difference between the CT findings of moderate to
severe head injury and GCS (p value < 0.002); Fissure
fractures were mostly associated with severe injuries
(82.9%) compared with moderate injuries (17.1%).
Brain contusion was mostly associated with severe
injuries (65.8%) compared to moderate injuries
(34.2%), subarachnoid
hemorrhage were mostly associated with severe

while subdural and
injuries (60%) and (83.3) respectively. Compared to
moderate injuries (40%) and (16.7%) respectively.

Table (10) & Fig.1: There was a statistically
significant difference between the etiology of
moderate to severe head injury and outcomes of the
cases. (p value < 0.05); In road traffic injuries, their
outcomes usually were recovery (52.9%), as
compared to 23.5% had disability, and equal
percentages were died and in vegetative state (11.8%)
of the cases, respectively. In assaults, the mortality
rate was (63.6%), compared to an equal percentage
were in vegetative state and recovered (18.2%) of the
cases, while there were no disabilities .In falls from
height, their outcomes usually were recovery
(54.6%), compared to 27.3% died ,while 13.6% had
disability and4.5% were in vegetative state of the
cases, respectively.

There was no statistically significant difference
between the etiology of moderate to severe head

SVU-1JMS, 5(2):274-288

injuries and signs of lateralization of cases (p value <
0.06)

Fig. 2; There was positive significant correlation
between outcomes and the time passed from injury to
admission R=.323 P.Value<.02.

Simple Scatter of OUTCOME by time
R=1313
P value = 02

recavery L L]

dsabiry & & &

QUTCOME

DEATH o o

4 hours 14 holrs <1 hour

time

Fig.2. Correlation between outcomes and the
time from injury to admission.

Table (11)&  Fig.3:  There was positive
significant correlation between outcomes and
GCS.R=.621P.Value<.000 . In severe head injuries,
the mortality rate was (47.6%), compared to (4.8%)
recovered,while the percent in disabilities and
vegetative state was equal (23.8%) of the cases,
respectively. injuries, the
mortality rate was (17.2%), compared to (75.9%)
recovered and (6.9%) with disabilities, while there

In moderate head

were no cases in vegetative state.
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Simple Scatter of OUTCOME by GCS
R= 511
P value =000

recovery ° o

disabilty o o

OUTCOME

vegetative @

DEATH ¢ @

severs moderate

GCS

Fig.3.Correlation between outcomes and GCS.

Tablell. Correlation between outcomes and GCS.

OUTCOME GCS
severe | moderate P
value
DEATH Count 40 20
% within | 47.6% 17.2%
GCS
%k
vegetative = Count 20 0 000
% within 23.8% @ 0.0%
GCS
disability = Count 20 8
% within 23.8% @ 6.9%
GCS
recovery | Count 4 88
% within @ 4.8% 75.9%
GCS
Total Count 84 116
% within 100.0% 100.0%
GCS
Discussion

The study included 200 cases of moderate and
severe traumatic brain injury admitted to the
Neurosurgical Trauma Unit in South Valley
University Hospital, Qena, Egypt. In the present
study, the most affected age group was middle age

SVU-1JMS, 5(2):274-288

(54%) followed by adolescents 28%, in accordance
with the present study, the research of Maegele et al.,
(2019) in Germany, who found that the highest
incidence of head injuries among the 44 and 60 years
old.

Also, the present study was in accordance with the
study in India which discovered that the most
susceptible age groups are those of the third decade
48.13%, followed by the fourth decade 24.06%, as
these age groups are working age groups, so most
susceptible to road traffic accident and workplace
accidents, while children are confined to the
surroundings near the home (Gupta, 2002).This
finding is in controversy with a research carried out
by Halldorsson et al. (2007) who conducted a
prospective study on traumatic head injuries in
Iceland and documented that an increased risk for
traumatic head injury in the age group from (0-4
year).

The current study revealed that, males were
prevalent constituting gender (76%). These findings
agreed with, Yadav et al. (2008) who found that
gender distribution of the victims of traumatic head
injuries showed a male predominance (82.4%). These
results also agreed with a research conducted by Taha
and Barakat (2016) and study performed by Hassan
et al. (2017). The predominance of male explained by
the fact that males are more exposed to the outer
world than females (Hemalatha and Singh, 2013).

Young men are also more likely to engage in fights
involving weapons and firearms, engage in high-risk
or contact sports such as football, karate, boxing, etc.,
and are much more likely to be employed in
occupations with some form of industrial risk, often
involving heavy equipment (Gupta, 2002 ; Yadav et
al., 2008).

The present work showed higher rates of TBIs in
rural areas (70%) than in urban areas (30%). This was
in consistence with the findings of Gabellawho used
a state surveillance system to identify cases of TBI for
the year 1991 and 1992. This study showed higher
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rates of sever traumatic brain injury in rural as
compared to urban areas (Gabella et al., 1999).

In the current study, blunt trauma injuries were
the most frequent (57.3%). These findings agreed
with results of Mohanty et al. (2005) in India who
found that blunt trauma was the most common
constituting type while the least common type was
fircarm trauma. The reason for the common use of
blunt weapon that they are inexpensive, readily
accessible and can be claimed to be household
instruments when found later.

In the current study, accidental infliction was the

most common manner of infliction (64%), while
suicidal injury was the least. In the same line with the
present study, 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
suicide.
Also, Patil and Vaz, (2011) stated that accidental
manner was the most common manner in cases of
head trauma, and this was in concordance with the
present study.

In the present research, falls were the most
prevalent cause of head injuries while the least
prevalent incidence in assaults injuries. These
findings were in agreement with Linnau, (2012)
who stated that fall from height (31.5%) was the most
prevalent cause of head injuries, in the United States,
followed by motor vehicle collision and assaults.

In conversely with the present study, the findings
of Pate et al. (2017) survey in India and Chelly et al.
(2017) in Malaysia who discovered that the most
prevalent cause of head injury was road traffic
accident RTA.

The authors stated that there was positive
significant correlation between cause of injury and the
outcomes.

As regards the most liable site for head trauma, the
present results declared that temporoparietal areas
were the most frequent sites. Our results were parallel
to results of Hardman and Manoukian, (2002) in
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North America. These findings could be explained by
that head areas are targets for homicidal and multiple
violence attacks and because vault fractures are more
common than basal fractures as it is more exposed
(Hardman and Manoukian , 2002; Rupani et al.,
2013). Meanwhile, a study done by Consunji et al.
(2013) in Philippines stated that maxillo-facial were
the most common injuries recorded in a young adult
male as they did not wear a motorcycle helmet and
was likely to have driven under the influence of
alcohol.

In the present study, most cases received

conservative treatment; these results
concordance with research done by Patil and Vaz,
(2011) in India.
Regarding with CT scan, with concerning skull
fractures at CT findings, the present study results
declared that the most common type of skull fractures
was simple fissure followed by depressed fracture.
These findings agreed with the outcomes of Menku
et al. (2004)who reported that fissure fractures were
by far the most prevalent form of fractures, and this
was parallel to studies done by Mohanty et al. (2005)
and Pate et al. (2017).

The Glasgow Coma Scale (GCS) score, after its
introduction in 1974, has been frequently used as one
of the most important predictors of outcome after
head injury. In the present study, based on GCS
scores, TBIs were severe in 42%, moderate in 58%, In
another study ( Leitgeb J. , 2013), the following
pattern was observed: 57% had mild TBI,while about
28 % had moderate, and 15% had severe TBI at
admission. The author stated that a low GCS score is
more likely to produce unfavorable outcomes.

were in

In this study, the commonest type of intracranial
hemorrhage was subdural. These results were in
concordance with Bullock et al. (2006) and Maas et
al. (2008) who stated that the highest incidence of
subdural hemorrhage, However, Chattopadhyay and
Tripathi (2010), who stated that the most frequent
was epidural hemorrhage, these contradictory results
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might be due to the different types of accidents that
cause prominence of other types than subdural
hemorrhages.

With concerning outcome of head trauma, the
present study revealed that the majority of patients
recovered completely (46%). which agreed with the
study done in Karachi, Pakistan by Umerani et al.
(2014) who showed that cases with complete recovery
after head injury was (63%) while (4.5%) mortality
rate only. The present findings disagreed with results
of Ramsay and Shkrum, (2005) who found that the
most prevalent incidences of continuous disability
was(47.3%).

Overall mortality observed in our study was 30%,
while it was 21% in Wijdicks et al. (2005) study,
while 7.8% in Sadaka et al. (2012) study, and 10% in
Biiyiikcam et al. (2012) study. The higher mortality
in the present study may be due to the high percent of
chronic diseases in the studied cases, and the
categories of studied cases belong to moderate and
severe head injury only.

Conclusion
The total number of selected traumatic head injuries
cases was 200 cases; Severe TBI has a higher
mortality and morbidity than moderate TBI.
It has a high impact on middle age people, especially
men. Accidental infliction was the most common
manner, the most common cause of TBI was falls
from high followed by road traffic accident,the peak
incidence of TBI was in rural. The most affected sites
were temporo-parietal sites.

Most cases received conservative treatment; large
number of the cases had full recovery. The time
passed from injury to admission of the patient, GCS at
admission and the CT scanning are significant
predictors of outcome.

References

e BaguNottley 1J, Howle AA, Simpson GK and
Browne S. (2012): Late mortality after severe

SVU-1JMS, 5(2):274-288

traumatic brain injury in New South Wales: a
multicentre study. Med J Aust 196: 40-45.

e Brasure M, Lamberty G J, Sayer N A and
Nelson N W. (2012): Multidisciplinary postacute
rehabilitation for moderate to severe traumatic brain
injury in adults. Agency for Healthcare Research and
Quality (AHRQ) Comparative Effectiveness
Reviews, 72: ES1-ES20.

e Peeters W, van den Brande R,PolinderS
,Brazinova A,Steyerberg E and Wand Maas Al
(2015): Epidemiology of traumatic brain injury in
Europe. ActaNeurochir. 157: 1683—-1696.

e Bullock, M R,Chesnut R, GhajarJ,Gordon D,
Newell D W . (2006):Surgical Management of
Traumatic Brain Injury Author Group: Surgical
Management of Depressed Cranial Fractures.
Neurosurgery; 58(3):56-60.

e Biiyiikcam F, Kaya U, Karakih¢ ME, Cavus
UY, TuranSonmez F and Odabas O. (2012):

Predicting the outcome in children with head trauma:
comparison of FOUR score and Glasgow Coma

Scale.UlusTravmaAcilCerrahiDerg.; 18(6):469-73.

e Chattopadhyay S and TripathiC. (2010):Skull
fracture and haemorrhage pattern among fatal and
nonfatal head injury assault victims - a critical
analysis. Journal of Injury and Violence Research,
2(2): 99-103.

e  ChellyH,Bahloul M, Ammar R ,Dhouib A and
Mahfoudh K B. (2017):Clinical characteristics and
prognosis of traumatic head injury following road
traffic accidents admitted in ICU “analysis of 694
cases”. European Journal of Trauma and Emergency
Surgery.71:838 — 46.

e Cheshire EC, Malcomson RDG, Sun P
andMirkes EM.(2018): A systematic autopsy survey
of human infant bridging veins. Int. J. Legal
Med.;132(2):449-461.

e Chieregato A, Martino C andPransani V.
(2010):Classification of a traumatic brain injury: the

286



Saleh et al (2022)

Glasgow  Coma  scale is  not
ActaAnaesthesiolScand; 54:696-702.

enough.

eConsunji R, Larona J L, Ambrosio C and
Ameratunga S. (2013):Motorcycle-related trauma

in the Philippines resulting in hospital Admission: the
epidemiology of cases at the Philippine General
Hospital Rafael. ActamedicaPhilippina J, 47 (3):11-
14.

eGabella B, Hoffman RE and Marine WW.
(1999):Headlnjury, in Yearbook of Emergency
Medicine. In: Wagner DK, Dandson SJ, Dronen S, et
al., editors. Yearbook of Emergency
Medicine.1%ed.pp. 9-11.

¢ Greenberg MS. (2001):

Tamburrini, G. M.S. Greenberg: Handbook of
Neurosurgery S5th ed. New York: Thieme, Child's
NervSyst18, 82-83 .

¢ Gupta A. (2002):Cranio-cerebral damage
withspecial reference to circle of willis in fatal road
traffic accidents. Anil Aggrawal's Internet Journal of
Forensic Medicine and Toxicology; 3(2):75-6.

e Hardman]J M and Manoukian A.
(2002):Pathology of head trauma. Neuroimaging
Clinics of North America 12 (2): 175-87.

e Hassan N, Ali M,HaqNU,AzamF , Khan S and
Khan Z. (2017): Etiology, clinical presentation and
outcome of traumatic brain injury patients presenting
to a teaching hospital of Khyber Pakhtunkhwa.
Journal of Postgraduate, 31(4): 365-70.

¢ Halldorsson JG, Flekkoy KM and Gudmundsson
K R. (2007):Urban rural differences in pediatric
traumatic head injuries: A prospective nationwide
study. Journal of Neuropsychiatric Disease and
Treatment; 3(6):935-941.

e Hemalatha N and Singh G O. (2013):Patterns
of cranio-intracranial injuries in fatal head injury
cases. Indian AcadForensic Med.19(3): 0971-0973.

SVU-1JMS, 5(2):274-288

e Jang SH. (2009):Review of motor recovery in
patients with traumatic brain injury.
NeuroRehabilitation.; 24:349-353.

e Leitgeb]J ,Mauritz W and Brazinova A .
(2013):Glasgow Coma Scale score at intensive care
unit discharge predicts the 1-year outcome of patients
with severe traumatic brain injury,” European Journal
of Trauma and Emergency Surgery39(3), 285-292.

e Kanematsu R, Hanakita J, Takahashi T, Park
S and Minami M. (2018): Radiologic features and
clinical course of chronic spinal epidural hematoma:
Report of 4 Cases and Literature Review. World
Neurosurg. 120:82-89.

e Kolias AG, Guilfoyle MR, Helmy A, Allanson
J and Hutchinson PJ. (2013): Traumatic brain injury
in adults. PractNeurol 13: 228-235.

e Linnau K F. (2012):Skull fractures. In: Harris &
Harris' Radiology of Emergency Medicine, Pope T.L.
and Harris J.H. (eds.), 5th Edition, Philadelphia,
Pennsylvania, Lippincott Williams & Wilkins; p:1.3.
e Maas AlLStocchetti N and BullockR.
(2008):Moderate and severe traumatic brain injury in
adults. Lancet Neurol., 7 (8): 728 - 741.

e Maegele M, Lefering R, Sakowitz O and Kopp
MA .(2019): The incidence and management of
moderate to severe head injury . A retrospective
analysis of data from the trauma register of the
German Trauma Society, DtschArztebl International,
116(10): 167- 173.

eMena JH, Sanchez AI and Rubiano AM.
(2011):Effect of the modified Glasgow Coma Scale
score criteria for mild traumatic brain injury on
mortality prediction: comparing classic and modified
Glasgow Coma Scale score model scores of 13. J
Trauma; 71:1185-92.

eMenku A, KocRK,TucerB,Durak A C and
Akdemir H.(2004):Clivusfractures:
presentations and courses. Neurosurgical Review.;
27(3):194-198.

clinical

287



Saleh et al (2022)

e Mohanty S, Mohanty M K and Panigrahi M K.
(2005):Fatal head injury in homicidal victims.
Medicine, science, and the law, 45(3):244-8.

eNolan S. (2005): Traumatic brain injury review.
Crit. Care Nurs. Q.;28(2):188-194.

¢ Oehmichen M, Walter T, Meissner C and Friedrich

HJ.(2003):Time course of cortical hemorrhages after
closedtraumatic brain injury: statistical analysis of
posttraumatic histomorphological alterations. J
Neurotrauma,20(1):87-103.

ePate R S, Hire R C and Rojekar M V.
(2017):Pattern of head injury in central India
population. International Journal of Research in
Medical Sciences, 5:(8):3515-3519

e Patil AM and Vaz WF. (2011):

Pattern of Fatal Blunt Head Injury: A Two-Year
Retrospective / Prospective Medico Legal Autopsy
Study. Journal of Indian Academy of Forensic
Medicine; 32(2):144-149.

e Peeters W, van den Brande R, Polinder S .(2015):
Epidemiology of traumatic brain injury in
Europe.ActaNeurochir (Wien);157: 1683-96.

e Ramsay DA and Shkrum M J.
(2005):Homicidalblunt head trauma, diffuse axonal
injury, a case report of a forensic syndrome of acute
brainstem dysfunction. American Journal of Forensic
Medicine & Pathology; 16 (2):107- 114.

¢ Rao MG, Singh D, Vashista RK and Sharma SK.
(2016):Dating of acute and subacutesubdural
haemorrhage: A histo-pathological study. J ClinDiagn
Res. 10(7): HCO1-7.

¢ Rupani, R.; Verma, A. and Rathore, S. (2013):
Pattern of skull fractures in cases of head injury by
blunt Force. Journal of Indian Academy of Forensic
Medicine; 35(4): 336 - 338.

e Sadaka F, Patel D and Lakshmanan R. (2012):
The FOUR score predicts outcome in patients after
traumatic brain injury.Neurocrit Care. 16(1):95-101.
e Shivaji T, Lee A, Dougall N. (2014):

The epidemiology of hospital treated traumatic brain
injury in Scotland. BMC Neurol; 14:1-7.

eSolai CA, Domingues CA and Nogueira
LS.(2018): Clinical signs of basilar skull fracture

SVU-1JMS, 5(2):274-288

and their predictive value in diagnosis of this injury.J
Trauma Nurs. 25(5):301-306.

® Taha M M and Barakat M 1. (2016):
Demographic Characteristics of Traumatic Brain
Injury in Egypt; hospital based study of 2124
patients. Journal of Spain neuorosergery, 5:6.

eTeasdale G, Maas A, Lecky F, Manley G
andStocchetti N. (2015):TheGlasgow Coma Scale
at 40 years: standing the test of time. The
LancetNeurology 13: 844-854

e Toth G, Cerejo R. (2018):

Intracranial aneurysms: Review of current science
and management. Vasc Med. 23(3):276-288.

eTran TM, Fuller AT, Kiryabwire J. (2015):
Distribution and characteristics of severe traumatic
brain injury at Mulago National Referral Hospital in
Uganda. World Neurosurgery; 83:269-77.

e Umeram1 MS, Abbas A and Shanf S. (2014):
Traumatic Brain Injuries: Experience from a tertiary
care center in Pakistan. Turkish Neurosurgery,
24:19- 24.

e Wijdicks EF, Bamlet WR, Maramattom BV,
Manno EM and McClelland RL. (2005):

Ann Neurol. Validation of a new coma scale: The
FOUR score. 58(4):585-93.

e Wojcik BE, Stein CR and Bagg K. (2010):
Traumatic brain injury hospitalizations of U.S. army
soldiers deployed to Afghanistan and Iraq. Am J
Prev Med;38(1 Suppl): S108-16.

eYadav A, Kohli A and Aggarwal N K.
(2008):Study of Pattern of Skull Fractures in Fatal
Accidents in Northeast Delhi. Indmedica -
Medicolegal Update; 8(2). Medical Sciences,
5:(8):3515-3519.

288



