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Unusual suicidal penetrating heart injury by captive-bolt gunshot
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Abstract

We present a case of a 56-year-old man who committed suicide using a captive-bolt gun, pressed against the left side of his
chest. As the victim worked as a butcher, slaughtering livestock, he owned a captive-bolt gun. Just before committing suicide,
he received a disturbing phone call from a person to whom he owed money. The autopsy revealed a 12-mm wound in the left
pectoral region with two symmetrical, oval soot deposits. The wound extended through the fifth left rib, the pericardium,
and the inferior portion of the anterior wall of the left ventricle. There was a partial-thickness tear in the left aspect of the
interventricular septum with associated contusion. About 300 ml of the blood was found within the pericardial sack and about
1200 ml in the left pleural cavity. Atypical location (left chest vs. head), absence of previous suicide attempts and suicide
note, and the apparent immediate provoking event suggest abrupt rather than premeditated suicide.
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Case report

A 56-year-old man was found dead, sitting in a chair, in front
of his house (Fig. 1a). A regular circular defect with slightly
burned edges was apparent on his t-shirt on the left anterior
chest (Fig. 1b). The t-shirt was pulled up during investigation,
revealing a wound and two almost regular oval-shaped soot
deposits on the surrounding skin. The upper-left deposit was
better delineated (Fig. 1c). A captive-bolt gun was found on
a table behind the body along with an empty cartridge RWS
9x 17 (manufacture Rheinisch Westfilische Sprengstoff-
Actien-Gesellschaft, caliber 9x 17 mm) (Fig. 2a, b). Blood-
stains were present on the captive-bolt gun (Fig. 2) and on
the hands of the deceased, predominantly on the left hand
(Fig. 1a). An autopsy was performed 3 days after the body
was found.

The deceased was 173 cm tall and weighed 80 kg. There
was a regular round entrance wound with flat and smooth
edges and about 12 mm in diameter (Fig. 3a, b) in the left
pectoral region, between the parasternal and midclavicu-
lar line, with two almost regular oval powder soot deposits
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around the wound (Figs. 1c and 3a). External examination
revealed no other injuries. The captive-bolt gun fractured
the fifth left rib irregularly perforating it (Fig. 3c) and went
through the pericardial sack, the inferior aspect of the ante-
rior wall of the left ventricle (Fig. 4a) and, partially the left
aspect of the interventricular septum with an associated
contusion (Fig. 4b). There was about 300 ml of blood in the
pericardial sack and about 1200 ml of blood in the left pleu-
ral cavity. Other autopsy findings included generalized ane-
mia and subendocardial patchy hemorrhages, all attributed
to hemorrhagic shock. Toxicological analyses performed
on peripheral femoral blood, vitreous humor, and urine
(GC-MS and LC-MS/MS) did not detect any psychoactive
substances or alcohol.

During police investigation the wife of the deceased
stated that he was a bus driver as well as a part-time butcher,
and he owned the captive-bolt gun found at the scene. She
found the captive-bolt gun next to the chair, on the right side
of the deceased, and she subsequently placed the gun on
the yard table prior to police arrival. She assumed that the
possible suicide motive was debt to extortionate moneylend-
ers. Just before committing suicide, the deceased received a
disturbing phone call from a local loan-shark. Immediately
after this phone call, he went out and committed suicide in
front of the house. There were no previous suicide attempts,
and he did not leave a suicide note. He was right-handed.
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Fig. 1 The photographs were
taken during police investiga-
tion. a The body of the deceased
in front of the entrance door.

b Closer aspect of the shirt
defect. Note the burned parts of
the fiber surrounding the shirt
defect. ¢ Closer aspect of the
wound (asterisk) and two pow-
der soot deposits after removing
the shirt (arrows)

Discussion tube (barrel) about 30 cm long, with a heavy flange muz-
zle. A metal bolt placed in its center is launched upon

Captive-bolt guns are used as weapons for slaughtering  discharge of a blank powder gun cartridge. The tips of the
animals in the meat industry. The gun is typically placed  bolts are concave with very sharp edges, with an appear-
against the animal’s forehead to induce immediate uncon- ~ ance of a sharp-edged circular punching tool [2]. If the
sciousness [1]. It consists of a simple cylindrical metal ~ front side of the gun is directly pressed against the surface

Fig.2 The photographs were
taken during police investiga-
tion. a Captive-bolt gun found
on the scene. Note the blood
traces on the gun. b Disassem-
bled captive-bolt gun. Note the
empty cartridge RWS 9x 17
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Fig.3 The photographs were
taken during autopsy. a Gross
appearance of the chest and the
wound. b Closer aspect of the
regular round entrance wound
with flat and smooth edges
after removing the blood and
dirtiness. ¢ The fifth left rib
irregularly perforated with the
tip of the bolt

at a proper angle, the sharp edge of the muzzle cuts the
skin and leaves a wound with sharp edges [3] (Figs. lc
and 3b). After discharge, the bolt is pulled back into the
barrel by a withdrawal spring. The muzzle has a central
round opening from which the bolt is propelled beyond the
muzzle. Beside the central hole, there are two additional
side openings in the front side of the diverging smoke
conduits, placed symmetrically around the central open-
ing. These openings were the source of two round or oval-
symmetrical powder soot deposits [2, 3] (Figs. 1b, ¢ and
3a). Two major types of captive-bolt guns are available
on the market: Kerner — the caliber and length of the
bolt are 10.5 mm and 9 cm, respectively; and Schermer —
the caliber and length of the bolt are 12 mm and 7.5 cm,
respectively [3] (Fig. 2). However, there are a number of
different copies with very similar technical properties [3]
(Fig. 2). Given that only about one-third to one-half of the
potential energy of the blank cartridge is transformed into
kinetic energy of the captive bolt, the efficiency of captive-
bolt devices is rather low [4]. Their maximum fire velocity
is less than 50 m/s [5, 6].

There is a controversy whether the captive-bolt gun
should be regulated as a weapon or as a tool [3]. In many
Central and Southeast European countries the captive-bolt
gun is considered a tool, and its purchase is not regulated
[3, 7]. In English-speaking countries, captive-bolt guns are

Fig.4 The photographs were
taken during autopsy. a Outer
aspect of the perforated injury
of the anterior wall of the left
ventricle caused by the bolt. b
Inner aspect of the perforated
injury of the left ventricle and
interventricular septum caused
by the bolt, after opening the
heart during autopsy
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classified as weapons and regulated as such [7]. Suicides
by captive-bolt guns are uncommon, likely due to their lim-
ited availability [7]. Czursiedel published the first report of
a suicide with a slaughterer’s gun of the Kerner type [8].
Homicides are even less common, as captive-bolt guns are
effective only when fired from a distance under 10 cm [9].
Accidental occupational injuries with a fatal outcome are
also possible [10].

Most fatalities from captive-bolt guns are suicides (about
85%) [2, 3, 10, 11]. The vast majority of victims are males.
The typical entrance site in such suicides is on the head
[2, 3, 10, 11]. The most common wound location is the
frontotemporal or frontal region, probably resulting from
the ergonomical properties of the captive-bolt gun [3]. The
captive-bolt gun is typically placed on the skin or at a close
range [2]. A suicide with two different types of captive-bolt
guns simultaneously fired to the head is very rare [12, 13], as
is the use of this device in planned complex suicides [7, 14].

In the presented case, the appearance of the captive-bolt
gun wound was typical: the concave bolt with very sharp
edges made the regular round entrance wound about 12 mm
in diameter with flat and smooth edges (Figs. 1c and 3a, b).
The appearance of two symmetrical powder soot deposits
surrounding the wound, formed by gases escaping through
the side openings, is also typical (Figs. 1b, ¢ and 3a). How-
ever, the location of the wound was atypical, including the
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injuries to the heart (Figs. 3b and 4). The fact that there was
much more blood on the left hand suggests that the deceased
used his left hand to hold the lower part of the captive-bolt,
placing the muzzle on the skin in the projection of the heart,
while using the dominant right hand to discharge the captive-
bolt gun.

Factors that influence preferred methods of suicide
include knowledge of the lethal effect of a substance or
activity and the availability of a particular material or device
[15]. Gender, occupation, location, and the psychological
state of a person who attempts suicide have an influence on
the mode of suicide, and the methods and tools for suicide
are sometimes very bizarre and hard to recognize [12]. In
this case, the deceased owned a captive-bolt gun; he knew its
purpose and knew how to use it. The atypical location of the
self-inflicted captive-bolt gun injury (left pectoral region),
the absence of previous suicide attempts, and suicide note,
and the apparent recent precipitating event suggest that
this self-inflicted injury was impulsive rather than planned
beforehand.
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