Eltokhy et al. 15

MEDICOLEGAL STUDY OF FIREARM DEATHS PRESENTED TO
ZEINHOM MORGUE

Rabab Abdulmoez Amin Eltokhy', Walaa Abd El-Hady Abd El-Halim Abo Zeid', Usama Mohamed
El-Barrany!, Amany Fahmy Hanon', Hesham Abd El Hamid Farag?, Fatma Soliman Ali'

"Department of Forensic Medicine and Clinical Toxicology, Faculty of medicine, Cairo university
’Forensic Legal Authority, Ministry of Justice

Corresponding author: Rabab Abdulmoez Amin Eltokhy,
E-mail address: drrabababdulmoez@gmail.com.,
Phone: 00201100161896.

Submit date: 20-05-2024
Revise date: 01-06-2024
Accept date: 07-06-2024

ABSTRACT

Introduction: The terminal ballistics refers to the behavior of a missile after it hits the target. When
terminal ballistics deals with human tissues as the target it is called wound ballistics. The morphology of
inlet and exit lesions found with a rifled firearm weapon depends mainly on the direction of the projectile
travel. The inlet is typically smaller, steady, and inverted, while the exit is a bigger, uneven, and abundantly
bleeding injury. Aim: The current study aims to analyze the medicolegal aspect of firearm wounds among
deaths referred to Zeinhom Morgue. Methodology: This study was a prospective cross-section study,
including all firearm deaths, presented to the Zeinhom morgue for 6 months duration. Results: 157 deceased
subjects (149 males, 8 females) were included in the study, their ages ranged between the 2nd and 7th
Decades. 122 subjects were found to have only single firearm wound entry, and 47.1 % of them had exit
wounds. The anteroposterior direction of firing has the highest percentage. The highest percentage was to
the far firing. Conclusion and recommendations: There is a male predominance in firearm injury cases,
especially in the middle age period. The majority of the studied cases had no medical interference and died
at the scene. Thus we recommend decreasing the number of firearms used and sold in Egypt.

Keywords: Firearms, Exit wound, Far firing, Zeinhom Morgue.

INTRODUCTION pathologists explore the various characteristics of
firearm wounds (Kaur et al.,2023; Riva et al.,
2019). There are important variables that decide
the morphology of the firearm injuries such as the
type of weapon, ammunition, the anatomical
region targeted, and the distance of firing (Meral

et al., 2020; Shrestha et al.,2020).

Firearm wounds can be caused by
accidental, homicidal, or suicidal actions (Meral
et al., 2020). The severity of the injury varies
widely depending on the type of weapon and the
distance between the causative weapon and the
targeted body part (Stefanopoulos et al., 2014).

The morphology of inlet and exit lesions
found with a rifled firearm weapon depends
mainly on the direction of the projectile travel.

The terminal ballistics refers to the behavior
of a missile after it hits the target (Kislov et al.,

2022). When terminal ballistics deals with human
or animal tissues as the target it is called wound
ballistics. Wound ballistics help forensic

The inlet is typically smaller, steady, and
inverted, while the exit is a bigger, uneven, and
abundantly bleeding injury with external
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beveling (in the case of a bony exit) (Baum et al.,
2022). The inlet wound is also characterized by
burnt skin surrounding it and singed-off hair
which is caused by the effect of flame (Rhee et
al., 2016). There are also redding, blackening,
and tattooing, due to hot gases, smoke, and
deposition of the unburnt gunpowder and metal
particles, respectively. The exit wounds lack the
previous characteristics as the abrasion rim and
grease collar surrounding a wound suggest it to
be an inlet wound of a missile (Stefanopoulos et
al., 2017). A crater-shaped cone injury in the
tissue is also an indicator of the presence of an
inlet wound (Komenda et al., 2013).

AIM OF THE WORK

The current study aimed to analyze the
medicolegal aspect of firearm wounds among
deaths referred to Zeinhom Morgue.

METHODOLOGY

This study was a prospective cross-section
study, including all firearm deaths, presented to
the Zeinhom morgue during 6 months.

All cases with firearm causing death, both
sexes and all ages presented to Zeinhom Morgue
during the study period were included.

S J——

N

Cases with firearm injuries with other causes
of death were excluded.

Examination of cases

1. Identification (Identity status, age, Sex,
residence, Registration at Zeinhom morgue data.

2. Postmortem general examination

a- Examination by X-ray Using a C-Arm X-
ray machine to determine the presence or absence
of retained particle, site and type of retained
particle, and other clinical findings by X-ray
related to firearm injury.

b- Examination of clothes & finding on
clothes if present and comparing it with the
wound (Figure 1).

c- Firearm injury examination: number and
site of the inlet, exit wound (in case of multiple
inlets; the inlets were numbered e.g: inlet 1, 2,
3,...and the same was done in case of multiple
exits e.g: exit 1, 2,3, ..) and retained particle
(presence and site of each), direction& distance
of firing, surgical interference before death
(sepsis or medical incision scars), possible cause
of death, other complications and associated
injuries related to firearm injury, the type of
weapon and its caliber if possible.

Figure 1 [Zeinhom morgue]:
a) Inlet opening in the clothes of a fired case by a rifled weapon.
b) Exit opening in the clothes of a fired case by a rifled weapon.
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Examination of firearm injury to the head

An incision was done behind both ears
through it, peeling off the scalp from posterior to
anterior and then using a

special chainsaw the skull was opened by
partial separation of the skull cap, allowing
examination of the brain and its meninges and
taking samples if indicated then closure of the
head by suturing the outer wound of the scalp
(Figure 2a).

Figure 2 [Zeinhom morgue]:
a) Head opening for examination of a firearm in the head , b) Inlet of a firearm in the anterior chest wall
¢) Opining on the inlet in the anterior chest wall, d) Mid-line incision for complete examination of dead

Examination of firearm injury to
the trunk and limbs

If a firearm injury in any site in the body
rather than the head, the examination was done by
simple incision by simple medical scalpel in the
site of the firearm wound (Figure 2b,c).

Then complete examination by doing a mid-
line incision from the neck to the symphysis pubis

allowing examination of the internal viscera
(Figure 2d)

d- Retained particle Extraction and
preservation of any retained particles in red wax
sealed envelope to be sent in legal authorities
after the examination (Figure 3).
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Figure 3 [Zeinhom morgue]:
a) 9mm (retained rifled missile) b) Fragmented 7.62mm bullet c¢) Retained internal wad (near
firing of non-rifled missiles) d) Retained non-rifled shot

e- Collection of samples -if indicated by
legal authorities- spatially DNA samples in cases
which cannot be identified by the examiner and
then finally closure of autopsy wounds (Figure
4).

3. Photography

Photos in the current study were taken using
an A4K camcorder and a 20.7 MP camera.

4.  Statistical analysis

The Data of our study was analyzed using
the statistical package SPSS version 23. For

Figure 4: Closure of the autopsy incision
[Zeinhom morgue].

Egypt J. Forensic Sci. Appli. Toxicol. Vol 24 (2), June 2024



Eltokhy et al.

19

categorical data Data we used count and
percentage., and we used Chi square (y2) test
for comparing categorical data. A P-value < 0.05

was considered statistically significant (Chan,
2003).

RESULTS

157 deceased subjects were included in the
study.

Demographic Charachtristics

There were 149 males and 8 females, their
ages ranged between the 2nd and 7th Decades.
84.7% were between the 3rd and the 5th
decades, and 86 % of them were known (well-
identified) cases.
The cases were 58% from Giza, 31.20% from
Cairo and 10.80% from Kalubyia.

X-ray Examination

The X-ray examination was done for all
cases and revealed that 61.1% of the studied
individuals had retained particles. Also, 47.1% of
cases had various internal injuries (Table 1).
There was a statistically significant difference
between the type of weapon (rifled and non-
rifled) and the presence of retained particles, as
there was 48.9% of cases fired by rifled weapon
had a retained particle, while 100% of non-rifled
cases had a retained particle (P value < 0.001).

Examination of The Clothes
On examination of firearm-injured subjects only

69 subjects’ clothes were available for
examination representing 43.9% of cases, of
which 4 subjects’ clothes had tearing and powder
marks opposite the inlet representing 2.5% of the
examined subjects. The other 65 subjects' clothes
had only tearing opposite the inlet which
represented 41.4% of the examined subjects.

Table 1: Internal Injuries Found by X-Ray.

Injury type count %
Cardiac Tamponade 6 3.8%
Intra-Peritoneal 35 22.3%
Hemorrhage

Intra-Thoracic 27 17.2%
Hemorrhage

Cardiac Tamponade + 4 2.5%
Intra-Thoracic

Hemorrhage

Bone Fracture By 2 1.3%
Firearm Projectile

Nothing 83 52.9%
Total 157 100%

Entry Wound Examination

On examination of included subjects, 122
individuals were found to have only single
firearm wound entry, 14 individuals with two
firearm entry wounds, 2 individuals with three
firearm entry wounds, and 19 individuals with
more than three firearm entry wounds.

Regarding the relation between the type of
weapon and the number of inlet wounds, there
was statistical significance (P value < 0.001) as
shown in Table 2.

Table 2: the relation between Type of weapon
and number of firearm wounds.

No. of Type of weapon P

inlet Refiled Nonrifled  value
wounds No. % No. % <
Single 112 855 10 385 0.001*
inlet

2inlets 14 10.7 O 0

3inlets 2 1.5% 0 0

4 inlets 3 23% 16 61.5

or more
Test: Chi-square (2).
*p value < 0.5 is significant

The Character of Inlet Wounds

Table 3 shows the description of the inlet
wounds from inlet 1 to inlet 4, the highest
percentage in all sites was the small inlet wound

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 24 (2), June 2024



Eltokhy et al.

20

which was < 2cm while the large inlets > 2cm had
the lowest percentages in all sites of firearm
injuries except those who had more than 3 inlets
which mostly related to non-rifled injury we
found full disruption of shots had the highest
percentage.

Table 3: Special character of inlet wounds from
inlet 1 to 4.

Inlet 1 Inlet Inlet 3 Inlet 4
2

N. % N % N % N %
Small 127 809 13 92. 2 105 1 50
inlet Less 9
than 2
cm
Large 12 7.6 1 7.1 1 50 1 53
inlet
more
than 2cm
Full shot 18 115 0 O 00 1 84.
disruptio 6 2

n

The statistical comparison between the type
of causal weapon and the special character of the
inlet in site 1(cases of single inlet and inlet
number 1 in multiple inlets) showed a statistically
significant difference with both rifled and non-
rifled weapons (P < 0.001). 95.4% of cases fired
by rifled weapons had inlets which are less than
2 c¢cm and 4.6% more than 2cm, while 69.2% of
non-rifled cases had a full shots disruption
followed by 32.1% of them had inlets that were
more than 2cm then 7.7% of them has less than 2
cm inlets as shown in Table 4.

Exit Wounds

Table 5 shows the presence of an exit
opposite its corresponding inlet in sites 1 to 4 of
firearm injuries (Exit 1 refers to a single exit and
exit corresponds to inlet 1 in multiple inlet cases).
The higher percentage showed the absence of an
exit opposite its corresponding inlet.

Pres
ent

Abs
ent

Table 4: the relation between the type of weapon
and special character of the inlet in sitel*

the Type of weapon P

h t l
(offarafne;:t Refiled Non rifled vatue
wounds No. % No. % <

0.001*

Less than 125 954 2 7.7
2cm
more than 6 46 6 23.1
2cm
Full shot 0 0 18 69.2

disruption
Test: Chi-square (2).
*p value < 0.5 is significant

sitel *: cases of single inlet and inlet number 1 in
multiple inlets.

Table 5: Presence of exit opposite its
corresponding inlet in sites from 1 to 4 firearm
sites of injury

Exit 1 Exit 2 Exit 3 Exit 4
N % No. % No. % No. %
0.
74 471 9 643 1 50 3 15.8
83 529 5 357 1 50 16 84.2
Direction of Firing in Studied Cases
According to the direction of firing in each
site of firearm wounds, we found the
anteroposterior direction has the highest

percentage in all sites of firearm wounds while
upward-downward has the lowest percentage as
shown in Table 6.

Regards sitel (cases of single inlet and inlet
number 1 in multiple inlets) we found no
statistical significance in comparing the direction
of firing and the presence of retained particles in
cases fired by rifled weapon (P=0.127). 70.3% of
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Table 6: Direction of firing in each site of firearm injury
Wound 1 Wound 2 Wound 3 Wound 4
No. % No. % No. % No. %
Antero-posterior 97 61.8 9 64.3 2 100 15 78.9
Postero-anterior 17 10.8 2 14.3 0 0 4 21.1
Right to left 17 10.8 2 14.3 0 0 0 0
Left to right 21 13.5 1 7.1 0 0 0 0
Up- downward 1 0.6 0 0 0 0 0 0
Below-upward 4 2.5 0 0 0 0 0 0

cases who were fired anteroposteriorly had a
retained particle in site 1, While when we
compared statistically between the direction of
firing and the presence of a retained particle in
site 2 (inlet number 2 in multiple inlet cases), in

cases fired by rifled weapons we found statistical
significance (P  <0.001). 50% of the
anteroposterior direction of firing, then 25% of
left to right direction as shown in table 7.

Table 7: the relation between the Direction of firing in rifled weapons cases and retained particles in site
1* and site 2**

Direction
firing

of retained particles in site 1
yes No
No. % No. %

Antero-posterior 45 703 40 59.7
Postero-anterior 3 4.7 12 17.9
Right to left 7 109 5 7.5
Left to right 8 125 7 10.4
Up- downward 0 0 0 0
Below-upward 1 1.6 3 4.5

Pvalue

0.127 yes No

Pvalue

0.001*

retained particles in site 2

4 50 5 4.1
1 125 2 1.6
1 125 0 0
2 25 0 0
0 0 0 0
0 0 0 0

Test: Chi-square (y2).
*p value < 0.5 is significant
site1*: cases of single inlet and inlet number 1 in multiple inlets
site 2**: inlet number 2 in multiple inlets

Distance of Firing

According distance of firing the highest

percentage was to the far firing (90.40%)
followed by near firing (8.30%) then contact
firing (1.30%).

Comparison between the distance of firing
and the presence of retained particles in cases of
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rifled weapons showed that 95.3% of cases that
had retained particles were fired at a far distance
of firing. While 73.1% of cases of non-rifled
which had retained particles had a far distance of
firing as shown in Table 8.

Table 8: The relation between distance of firing
and presence of retained particles in studied cases
fired by rifled weapons in sitel*

Distance  retained particles in site P
of firing 1 value

yes No
No. % No. %

Contact 0 0 1 1.5 1
firing

Near 3 4.7 4 6

firing

Far firing 61 953 62 925

Test: Chi-square (y2).
*p value < 0.5 is significant

sitel*: cases of single inlet and inlet number 1 in
multiple inlets.

The Anatomical Regional Distribution Of
Firearm Injuries

There were (35.5%) of cases fired in the
head, 24.4% in the chest, 20.5% in the abdomen,
8.9% in the thigh, 5.7% in the back, 2.5% in the
neck, 1.9% in the iliac region, and both chest&
abdomen were present in 0.6%.

Table (9) shows the statistical comparison
between the anatomical region of firearm wounds
and the presence of exit wounds in rifled
weapons. The head showed the site of inlet and
presence of exit in 40.5% while the chest and
abdomen showed 31.6% absent exit.

Organ Laceration In Studied Cases

Organ laceration was found in (84.7%) of
the

Table 9: Statistical comparison of the site of the
inlet and the presence of an exit.

Anatomical present absent P

region value
No. % No. %

Head 30 405 14 246

Neck 2 2.7 2 3.5

Chest 17 230 18 31.6 0.001*

Abdomen 6 8.1 18 316

Back 6 8.1 1 1.8

Thigh 12 162 2 3.5

Hliac region 1 1.4 2 3.5
Test: Chi-square (% 2).

*p value < 0.5 is significant

studied cases and in most cases, it was a
single organ laceration (59.60%), the most
affected organ was the brain followed by the lung
(figures 5,6).
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Figure 5: Distribution of organ laceration of the
studied cases.

Hemorrhage And Vascular Complications

100% of studied cases had different types
of hemorrhage (68.8%) of cases had both

internal
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Figure 6 [Zeinhom morgue]:a-Right lobe of liver laceration, b-Lunge laceration (non-rifled to the chest)

and external hemorrhage, while (18.5%) one case (0.6%). Figure 7 illustrates different
had external bleeding only and (12.7%) of cases sites of hemorrhage.
had internal bleeding only, also, there was Only 5.70% of cases had medical interference
Vascular complication in the form of vessel before death, and most of the cases died at the
laceration in (16.60%) of cases, septic scene.

complications in (4.50%), shot embolization in

Figure 7 [Zeinhom morgue]: a)Cranial hemorrhage (firearm to the head). b) Intra-peritoneal hemorrhage
(firearm to the abdomen), ¢) Intra-thoracic hemorrhage (firearm to the chest).
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Weapon Examination

In 83.40% of cases fired by rifled weapons,
34.5% of them, the caliber was 7,62mm and
9mm in 8.9%, while nonrifiled caliber was 12mm
in 2.5% and 16 mm in 2.5% of cases as shown in
Table 10.

Table 10: Caliber of casual weapon in studied
cases

Rifled Non-rifled
weapon

No. % No. %

caliber Not 63 40.1 18 11.5%
detected

caliber 54 34.5
7,62mm

caliber 9mm 14
caliber 12

caliber 16

statistically
differences in comparing retained particles by x-
ray and caliber of causal weapon (P < 0.001).
77.1% of the retained particles by x-ray were of
rifled weapon caliber 7,62mm, and 18.6% were
9mm as shown in Table 11.

There  were significant

Table 11: The retained particle by X-ray
examination and caliber of rifled causal weapon

The retained particles by x- P value
caliber ray examination
of rifled yes No

weapon No. % No. %

caliber 3 43 60 984 <
Not 0.001*
detected

caliber 54 771 0 0

7,62mm

caliber 13 18.6 1 1.6

9mm

Chi-square (y2). *p value < 0.5 is significant

DISCUSSION

The wuse of a fircarm is commonly
recognized in violent crimes (Khoshnood,2018).
It could be used to force or threaten the victim or
even cause serious injuries to them (Logan et al.,
2022). It is considered a major cause of trauma
worldwide, and, in some cities, the leading cause
of injury. Firearm injuries are an important cause
of morbidity and mortality all over the world and
differ from country to country. There is a rise in
the usage of illegal local guns in many countries.
A firearm is a convenient method of destroying
human life from a distance and at the same time
allowing an easy escape for the assailant
(Holmstock, 2020)

Regarding the number of firearm wounds,
the majority of cases were single firearm wounds
(77.7%), Which may be due to the type of causal
weapon causing a single wound in most of them
(83.40% rifled weapon). The results of the
present study are in agreement with, Haider et
al., (2014), as 16.90 % of deaths in their study had
multiple wounds while 83.1% had a single
fircarm wound. Also Al Madni et al., (2008),
mentioned that, the majority of his cases (56.3%)
had a single wound while in 15.6% of cases there
were two wounds.

As regards the anatomical regional
distribution of inlet sites in the studied cases, the
inlet in the head, face & neck was (38.1%), which
may be due to the selection of fatal sites such as
head & chest by the assailant.

Following the current work, Haider et al.,
(2014), found that the highest percentage of inlet
wounds of firearm deaths during the autopsy was
in the head, face& neck (36.62 %) followed by
the thorax (26.76 %). Also, Myint et al., (2014),
said that the head and face region was the most
frequent site of entrance wounds. The study by
Papadopoulos et al., (2013), mentioned that the
most seriously injured regions were the head
(44.5%), and thorax (25.7%). In contrast to the
current work, Bhatti et al., 2012 mentioned that
head and face injuries represented (2.6%). Also,
Hussain et al.,, 2013 found that the most
frequently involved body region was the lower
limbs followed by the upper limbs and the least
affected were the head and neck. Also, Khetran
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et al., 2012 found that the most common site of
bullet entry was the chest and abdomen 56%. On
the other hand, Hagras & Kharoshah, 2010
mentioned the most common site of injury was
the chest followed by the head.

Regarding X-ray screening of the cases,
The X-ray examination was done for all 157
subjects and revealed retained particles in 96
subjects representing 61.1% of the studied
individuals. X-ray examination and proper
autopsy techniques may facilitate the extraction
of retained particles. Following the current work,
Myint et al., 2014 found projectiles could be
recovered from 91 cases (61.1%). From 58 cases
(38.9%), projectiles could not be recovered.
However, in contrast to the current study, Al
Madni et al., 2008 mentioned that in 51.5% of
cases, no bullet was retained.

According to the distance and direction of
firing; the highest percentage was to the far firing
(90.40%).

The presence of a burning effect,
blackening, and tattooing was the basis for
deciding whether the injury was inflicted within
near or contact firing. The absence of these
findings was the criteria to decide that injury was
inflicted within far distance of firing. The results
of the present study are in agreement with, Bhatti
et al., 2012 found Far distance of firing in 80% of
cases. Also, Al Madni et al., 2008 found that
distant-range fire was observed in 65.6% of
cases.

According to the type of causal weapon,
83.40% of cases were fired by rifled weapons,
which may be evidence of the spreading of rifled
automatic weapons in studied regions.

In accordance with the current study, Myint
et al.,2014 showed dominance of rifled fircarms,
and in the study of Al Madni et al., (2008),
76.5% of cases used rifled weapons. Also,
Hussain et al.,, 2013 found that The most
common firearm weapons were high-velocity
rifled weapons (Kalashnikov, rifles, pistols),
followed by low-velocity rifled weapons (18/452,
3.98%) and shotguns (16/452, 3.54%).

In contrast to the current work, Hagras &
Kharoshah, 2010 mentioned that shotguns were
responsible (70.1%) of cases.

According to organ lacerations found
during the autopsy of cases, we found there were
organ lacerations in (84.7%) of studied cases and
in most of the cases, it was a single organ
lacerated (59.60%). Brain laceration had the
highest percentage (33.1%), Which goes with the
higher percentage of firearm sites was the head.

In accordance with the current work, Myint
et al, (2014), said the brain was the most
commonly injured internal organ in our study. In
contrast with the current study, Iflazoglu et al.,
2015 found that small bowel injury had the
highest percentage of organ injuries (48%). Also,
Kalesan et al., 2014 showed that internal organ
injury only in (20.1%) of studied cases. Which is
due to the anatomical distribution of firearm
wounds in these sites.

According to the caliber of causal weapon
and presence of retained particle: Statistical
comparison between the caliber of rifled weapon
and presence of retained particle shows statistical
significance.

Also, Myint et al., 2014 found statistical
significance in comparing between caliber of
rifled weapons and the presence of retained
particles.

Post-mortem x-ray screening in addition to
proper autopsy helps extraction of any retained
particle which helps us to identify the type and
caliber of causal weapon.

In contrast with the current study, Iflazoglu
et al., 2015 found that there is no significance
between the caliber of causal weapon and the
presence of retained particle

Regards the presence of an exit opposite its
corresponding inlet in sites in different sites of
firearm injuries; we found that there was an exit
wound in (47.1%) of cases. It's easy with rifled
weapons which had the highest percentage in the
current study to found an exit wound —when
conditions are available-.

In contrast with the current study, Sachan et
al., 2013 found that (28.7%) of cases had exit
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wounds while (71.3%) with absent exit wounds,
Which depends on many factors such as the type
of weapon and distance of firing.

According to complications of firearm
juries in the studied cases, 100% of studied cases
had different types of hemorrhage as (68.8%) of
cases had both internal and external hemorrhage.
In contrast with the current study, Iflazoglu et al.,
2015 mentioned that the highest percentage of
complication was for wound infection (21.7%).

Conclusion and Recommendations

There was a male predominance in firearm
injury cases, especially in the middle age period.
The majority of the studied cases had no medical
interference and died at the scene.
The anteroposterior direction of firing has the
highest percentage. The highest percentage was
for the far firing.

Thus we recommend decreasing the number
of firearms used and sold in Egypt by
eradicating the local and illegal manufacturing
places.

Also, great attention should be paid to education
and awareness of the danger of firearm usage
especially in young males.

CONFLICT OF INTERESTS

The authors declare that there is no conflict
of interest.

ETHICAL APPROVALS

This study was approved by the Scientific
Ethical Committee of the Forensic Medicine and
Clinical Toxicology Department, Faculty of
Medicine, Cairo University.

FUNDING
None.
REFERENCES

Al Madni, O., Kharosha, M.A.A. and Shotar,
A.M., 2008. Firearm fatalities in Dammam,
Saudi Arabia. Medicine, Science and the
Law, 48(3), pp.237-240.

Baum, G.R., Baum, J.T., Hayward, D. and
MacKay, B.J., 2022. Gunshot wounds:
ballistics,  pathology, and treatment
recommendations, with a focus on retained
bullets. Orthopedic research and
reviews, 14, p.293.

Bhatti, M.A., Rana, M.A., Malik, A.R. and
Khalid, A.M., 2012. Firearm injuries: a
study of 150 cases. Pak J Med Health
Sci, 6, pp.438-440.

Chan, Y.H., 2003. Biostatistics 103: qualitative
data-tests of independence. Singapore Med
J, 44(10), pp.498-503.

Hagras, A.M. and Kharoshah, M.A., 2012.
Medico-legal evaluation of firearm injuries
during the period from 2005 to 2010 in the
Suez Canal Area, Egypt: A retrospective
study. Egyptian Journal of Forensic
Sciences, 2(1), pp.1-10.

Haider, A., Khan, J. and Kamran, S., 2014.
Demographic Distribution Of Homicidal
Firearm Injuries In2013 At Dhq Hospital
Dera Ismail Khan. Gomal Journal of
Medical Sciences, 12(1).

Holmstock, J.M., 2020. [f Looks Could Kill,
Bans On Physical Features Of Assault Style
Weapons: Contribution To Firearm And Gun
Violence Safety Or Violation Of The Second
Amendment? (Doctoral dissertation, Johns
Hopkins University)..

Hussain, S., Shirwany, T.A.K. and Din, I.H.,
2013. Epidemiology of gunshot injuries in
district Sialkot. Jszmc, 4(4), pp.504-508.

Iflazoglu, N., Ureyen, O., Oner, O.Z., Tusat,
M. and Akeal, M.A., 2015. Complications
and risk factors for mortality in penetrating
abdominal firearm injuries: analysis of 120
cases. International journal of clinical and
experimental medicine, 8§(4), p.6154.

Kalesan, B., French, C., Fagan, J.A., Fowler,
D.L. and Galea, S., 2014. Fircarm-related
hospitalizations and in-hospital mortality in
the United States, 2000-2010. American
journal of epidemiology, 179(3), pp.303-
312.

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 24 (2), June 2024



Eltokhy et al.

27

Kaur, G., Mukherjee, D. and Moza, B., 2023. A
Comprehensive ~ Review of  Wound
Ballistics:  Mechanisms, Effects, and
Advancements. International Journal of
Medical Toxicology & Legal
Medicine, 26(3and4), pp.189-196.

Khetran, A.K., Rehman, S., Khan, Z. and
Baloch, M.U.R., 2012. Incidence of deaths
due to gunshot injuries at district Barkhan,
Balochistan. JLUMHS, 11(02), p.90.

Kislov, M.A., Chauhan, M., Leonov, S.V. and
Pigolkin, Y.I., 2022. Forensic medical
characteristics of firearm exit wounds in

cases with armour protection. Legal
Medicine, 54, p.102002..

Komenda, J., Hejna, P., Rydlo, M., Novak, M.,
Krajsa, J., Racek, F., Rejtar, P. and
Jedli¢ka, L., 2013. Forensic and clinical
issues in the use of frangible

projectile. Journal of forensic and legal
medicine, 20(6), pp.697-702.

Logan, T.K., Lynch, K. and Walker, R., 2022.
Exploring control, threats, violence and
help-seeking among women held at
gunpoint by abusive partners. Journal of
family violence, 37(1), pp.59-73.

Meral, O., Saglam, C., Giilliipinar, B., Aktiirk,
O.E., Beden, S. and Parlak, I., 2020.
Investigation of firearm injury cases
presented to training and research hospital's
emergency service. Turkish Journal of
Trauma & Emergency Surgery/Ulusal
Travma ve Acil Cerrahi Dergisi, 26(1).

Myint, S., Rerkamnuaychoke, B., Peonim, V.,
Riengrojpitak, S. and Worasuwannarak,
W., 2014. Fatal firearm injuries in autopsy
cases at central Bangkok, Thailand: a 10-
year retrospective study. Journal of forensic
and legal medicine, 28, pp.5-10.

Papadopoulos, I.N., Kanakaris, N.K., Danias,
N., Sabanis, D., Konstantudakis, G.,

Christodoulou, S., Bassiakos, Y.C. and
Leukidis, C., 2013. A structured autopsy-
based audit of 370 firearm fatalities:
contribution to inform policy decisions and
the probability of the injured arriving alive
at a hospital and receiving definitive

care. Accident Analysis & Prevention, 50,
pp.667-677.

Rhee, P.M., Moore, E.E., Joseph, B., Tang, A.,
Pandit, V. and Vercruysse, G., 2016.
Gunshot wounds: a review of ballistics,
bullets, weapons, and myths. Journal of

trauma and acute care surgery, 80(6),
pp.853-867.

Riva, F., Lombardo, P., Zech, W.D.,
Jackowski, C. and Schyma, C., 2019.
Individual synthetic head models in wound
ballistics—a feasibility study based on real

cases. Forensic science international, 294,
pp-150-159.

Sachan, R., Kumar, A. and Verma, A., 2013.
Frequency of firearm injuries, deaths and
related factors in Kanpur, India; an original
study with review of literature. International

Journal of Medical Toxicology and Forensic
Medicine, 3(3 (Summer)), pp.88-95.

Shrestha R, Kanchan T, Krishan K, 2023.
Gunshot Wounds Forensic Pathology. In:
StatPearls. StatPearls Publishing, Treasure
Island (FL); PMID: 32310579.

Stefanopoulos, P.K., Hadjigeorgiou, G.F.,
Filippakis, K. and Gyftokostas, D., 2014.
Gunshot wounds: a review of ballistics
related to penetrating trauma. Journal of
Acute Disease, 3(3), pp.178-185.

Stefanopoulos, P.K., Pinialidis, D.E.,
Hadjigeorgiou, G.F. and Filippakis, K.N.,
2017. Wound ballistics 101: the mechanisms
of soft tissue wounding by bullets. Furopean
journal of trauma and  emergency
surgery, 43, pp.579-586.

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 24 (2), June 2024



Eltokhy et al. 28

g.))d\uaild\
g da pda ) cuadd a1 A U AalufL S ol clad Al Ad A 0

e aldia Jogia ragd Alal of 1l tana dabudf (o) gl anlal) s 53l Lo ¥ g I A gl (el Jrallae il
1‘_’39 ouzﬁu Aakald ‘2GJ§ .\:MAJ\
o ALY daaia culal) A4S AuSlSY o gandd) g & ) qilal) and 1

Jaall 3139 ¢ & il bl daluaa?

-

Aqa8al)

Ll 02gS &y i) A e A plall il g3ial) e Ladic 5 A ylall <ld gdally Cangll Ajla) ey 35Ul 5 e ) @l sl any

oo ‘ ‘ PR (e

&}.\éﬁLAJ\}MJM\Q\SPJDM“;G‘SML.M‘d&umgjbche‘m‘&:\AAN‘C}‘)A.“JJPJ‘C}PU:\)SSJJS.&U;‘

el Z30)

B 0R Gau s sluia e 5 s 5ST 75 Al 7 oa 0% Latw cJalall aaladl s Bl s b sl J 5 755 055 Lebale

hagd)

MJAAJM‘;;\ Caadd ‘;J\ %JU\ MJ‘:?LB\A}X\ Qyt;.‘é\_\c)ﬂ\ @H\ A_\.\\}Aj\ :\"""JJ&;‘ h\Jﬂ\ XYY uj«ﬁ

Lagal

da e Loyl a3l g ol AalaY) e dealill culd ol anas Chiaa’ ¢ jeil 6 5ol Al duxdate 4l 50 & Al jall 28
e DI RCCIENL D! e 2 5l e P - 2 DA (B Al

TS

i

sl 1:4;:“‘122&4:_ Dsidl i bl g S el s s slee Cin gl 53 o(Cll 8 6,83 149) L sie Lads 157 Al Ll cilas
‘#\‘;ALAY\AAJY\:L\WU_\J\SJd};ﬂ\c‘)ﬂ&h‘xc})}c})}*.\]ﬂ_\‘a%47ljcggjbchk_s.muksﬁ.\;bd};dc);
Al oy seatll Lol e ) dull i€ 5 A e U 3y

Clua gil) g L)

el Caatio b 3 b dala iy )l ALVl eyl alla 8 ) Sl @l

Caalall S gy aa JA Y Gl al Lgiul o Cadd ) Vsl dplle

e o Aebiall s Lariiioaall Zy Jl Aalud) sae ) aa 5l

Egypt J. Forensic Sci. Appli. Toxicol. Vol 24 (2), June 2024



