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Case Report

Isolated arteria vertebralis dissection resulting
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Abstract

Wound ballistics examines wounds resulting from penetration, permanent cavity, temporary cavity (blast effect), shock waves, primary and secondary fragmentations
created by a firearm projectile. As injuries caused by the direct effect of the projectile, such as penetration and permanent cavity, temporary cavities and shock
waves can also cause fatal injuries with their indirect effects. In our study, we aimed to discuss a case that was injured in the neck area with a gunshot bullet and
had a life-threatening injury as a result of arteria vertebralis injury due to the blast effect of the bullet, in the light of the literature. It was reported that a 17-year-old
female patient was injured by firearm projectile. It was sent to us by the judicial authority for the preparation of a forensic report. It is recorded that a filling defect
was observed in the right arteria vertebralis. It was determined that the bullet did not directly damage the right arteria vertebralis. It was concluded that the filling
defect occurred as a result of the dissection caused by the explosion effect of the firearm. Firearm injuries produces fatal consequences depending on the degree
of injury to the tissue or organ compatible with its trajectory. As a result of the pressure effect created by the firearm projectile, injuries occur in the tissues due to
the blast effect, also called temporary cavity. Although the blast effect is not due to the direct effect of the firearm projectile, such as penetration and permanent
cavity, it causes injuries to adjacent tissues. While tissue damage resulting from blast impact is frequently described in intracranial and intrathoracic injuries in the
literature, in our case, isolated arteria vertebralis dissection as a result of blast impact was presented as a rare condition.
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INTRODUCTION

Wound ballistics examines the wounds caused by firearm
projectile in tissues. Firearm projectile cause injuries in tissue
due to penetration, permanent and temporary cavities, shock
waves, and primary and secondary fragmentations [1-3].

The history of wound ballistics dates back to the 1830s. The real
progress was made in the 1870s with Kocher's hydrodynamic
theory of gunshot wounds. According to Kocher's hydrodynamic
theory, pressure waves are formed due to the high explosive

power of bullets and the displacement of liquids at high speed,
and injuries may occur due to the effect of these pressure waves

[4].

Just as injuries caused by the direct effect of the bullet, such
as penetration and permanent cavity, temporary cavities and
shock waves can also cause fatal injuries with their indirect
effects [5-7]. In our study, we aimed to discuss a case that
was injured in the neck area by a gunshot bullet and had a life-
threatening injury as a result of arteria vertebralis injury due to
the blast effect of the bullet, in the light of the literature.
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CASE

Our case is a 17-year-old female patient and was sent to us for
a post-traumatic forensic report. In her medical history; It was
learned that she was injured in her jaw by a gun that accidentally
went off while she was sitting with her friends in the park. As
a result of the examinations performed at the district hospital
where she lived, a foreign body was detected in her neck,
and she was referred to the university hospital of a nearby
province. She underwent surgery due to a fracture in her jaw.
The projectile could not be removed because it was close to the
spinal cord. During the examination, it was observed that there
was no difficulty in speaking, that she had difficulty eating solid
foods, that there was no problem in swallowing, and that she
occasionally had weakness in her arms and legs. She stated that
she had to constantly use a blood thinning medication due to the
injury to her vein.

The examination revealed that the gunshot bullet entry wound
was on the mentum of the jaw, there was no exit hole, the incisors
were missing on the right side of the lower jaw, the mouth
opening was full and jaw movements were free in all directions,
and the muscle strength of the left forearm and hand was reduced
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by 1 in 5. was seen. In cervical CT examination; Metallic density
of a gunshot bullet was observed adjacent to the right peduncle
of the C4 vertebra, and there was no radiopathology in the brain
CT examination. When bilateral carotid artery CT Angiography
was examined by us; In the right vertebral artery injection, it
was observed that the right vertebral artery was filled up to the
C4 vertebra level and there was a filling defect in its distal part.
In the left vertebral artery injection, the right vertebral artery
showed retrograde filling over the basilar artery up to the level
of the metallic body, and the findings were evaluated in favor of
right vertebral artery dissection (Figure 1). In the neurological
examination; It was observed that dysesthesia in the lower jaw,
hypoesthesia on the outer part of the left shoulder, left shoulder
abduction was -5/5, the left arm fell prematurely in the paresis
test, and the brain CT examination was normal. MRI could not be
performed due to the metallic object. Although the brain CT scan
was normal, the numbness and weakness in his left arm were
considered as sequelae.

In conclusion; Since the person had a right arteria vertebralis
injury, it was concluded that the person's injury created a situation
that endangered his life.

Figure 1. Right artery vertebralis filling defect in the left artery vertebralis injection
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DISCUSSION

The main working principle of firearms, which entered the lives
of human beings with the invention of gunpowder and are used to
meet basic needs such as protection and nutrition, is to send the
bullet in the gun as far and as quickly as possible through the air
with the gas pressure created by the combustion of gunpowder

[1].

With the development of firearms, especially in the last
centuries, and the extreme increase in their use since the 19th
century, studies to examine the weapon, the projectile, and the
effects of the projectile on the target organ have also increased.
The branch of science that carries out these studies is ballistics
[8-10]. Ballistics can basically be divided into three groups.
Internal ballistics examine the firing of bullet, external ballistic
examine the flight of projectile and terminal ballistics examine
of the changes caused projectile on the target. Wound ballistics

Temporary cavity (blast effect)

Permanent cavity
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is a part of terminal ballistics and examines the effects of firearm
projectiles on the human or animal body [2,4,6,11]. A projectile
entering the body progresses by disrupting and displacing tissues
and produces fatal consequences depending on the degree
of injury it causes in the tissue or organ compatible with the
trajectory [11,12].

Firearm projectiles cause injuries in tissues and organs through
penetration, permanent cavity, temporary cavity, shock waves
and fragmentation [2,13,14]. While penetration, permanent
cavity and primary fragmentation occur due to the direct effect
of the bullet, temporary cavity (blast effect), shock waves and
secondary fragmentation (injuries caused by bone fragments) are
among the indirect effects of the bullet.

Figures 2 shows the permanent and temporary (blast effect)
cavity and shock wave formation created by the projectile.

Temporary cavity (blast effect)

Tamparary cavity

_i_ Parmanant cavity
|

Shack wave

Figure 2. Effects of firearm projectile on tissue

Temporary cavity (blast effect) is the injury that occurs in the
tissues due to the pressure effect created by the projectile [15-17].
The blast effect is greater in bullets with high kinetic energy, and
most of the energy of these bullets is spent creating temporary
cavities. Bullets with high kinetic energy begin to tumble after
a while after entering the tissue, and during this movement, the
kinetic energy transferred to the tissue and, accordingly, the
diameter of the temporary cavity increases [18]. In structures
with low tissue thickness, such as the extremities, the temporary
cavity is smaller as the bullet leaves the body before it begins
to tumble. Injuries due to blast impact are more common in the
abdominal and chest cavities due to their large diameter [19].
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Due to the blast effect, injury may also occur in parenchymal
organs such as the liver, kidney and spleen [20].

Injuries due to blast effects are less common in organs with more
elastic tissue, such as the lungs, because they tolerate the tension
caused by pressure waves better. Very serious injuries may occur
due to the blast effect in tissues with little or no elastic tissue,
such as the liver and brain [8]. Injury and temporary displacement
occurring in tissues such as skeletal muscle, vessels and nerves
due to the temporary cavity appear like blunt trauma [6]. In some
studies, it has been reported that the blast effect even causes bone
fractures, although rarely [6,21,22].
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Due to the high conductivity of fluids, blood transmits pressure
waves more than parenchymal tissues, and for this reason,
injuries due to blast effect in main vascular structures may be
more common [2]. In the literature review, although various
injuries occur in the body due to blast impact, it is presented that
there is no isolated arteria vertebralis injury.

CONCLUSION

Blast effect can also indirectly pose a danger to life. In gunshot
wounds, secondary injuries that may be caused by the blast effect
and shock wave-related energy, as well as the primary injuries
that occur in the tragedy, should not be ignored. Injuries due to
blast impact are important to prevent incomplete evaluations that
may arise during forensic report preparation and to evaluate fatal
and non-lethal injuries during forensic autopsy.
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