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ABSTRACT

We report the case of a patient with injuries to multiple
organs as a result of attempted suicide with a nail gun. The
patient shot 12 nails into his chest, causing damage to mul-
tiple organs, including the heart, lungs, and stomach. With
timely emergency surgery, we successfully removed all the
nails, and the patient was discharged from hospital two weeks
after surgery.

INTRODUCTION

Nail guns are commonly used power tools for indus-
trial and domestic purposes. In medical literature, nail guns
mostly have been described as causing orthopedic injuries of
the non-dominant arm. However, life threatening cardiac
injuries also have been reported, especially self-inflicted cases
[Ho 2017]. Here, we report the case of a 23-year-old man
who attempted to commit suicide by shooting more than 10
nails into his chest with a nail gun.

CASE REPORT

A 23-year-old male patient was admitted to the emergency
department of our hospital by his father, due to chest pain
and because he was pale. Physical examination on admission
showed stable vital signs without him losing consciousness
(Glasgow Coma Scale: E4V5M6) and limb weakness (muscle
strength with grade 4). Several scars and local eminence
could be seen on his left chest wall. (Figure 1) Respiratory
sounds of both lungs could be heard with wet rales on aus-
cultation. The results of laboratory examination showed that
C-reactive protein was 319.9mg/L, white blood cell count
was 18.9x1079/L, N-terminal pro brain natriuretic peptide
was 697 pg/ml, and troponin I was 0.87 ng/ml. Electrocar-
diogram results showed short PR interval and extensive ST
segment elevation. Urgent CT examination revealed exuda-
tion in the left lung and bilateral pleural effusion, especially
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at the left. High density shadows in the left anterior chest
wall, heart, left lung, and stomach were considered foreign
bodies. (Figure 2) Massive pericardial effusion also was pre-
sented (Figure 2B, 2C). Bedside echocardiography also indi-
cated a large pericardial effusion, of which the widest part of
the apex was about 12mm. We performed emergency surgery
on the patient through cardiopulmonary bypass. A total of 12
nails, about 5 cm in length, were found (Figure 3A). (Figure
3) Of these 12 nails, six penetrated the chest wall and the left
ventricular wall, three nails penetrated the middle and lower
lobe of the left lung, two nails were located in the chest wall,
and the other nail was found to be located near the gastric
fundus on the anterior wall of the upper gastric body through
gastroscopy, with one side free and the other side trapped in
the gastric wall (Figure 3B).

Emergency surgery was performed with a median sternal
incision assisted by cardiopulmonary bypass. Eleven nails were
removed during the operation, and the ruptured left ventricle
and middle and lower lobe of the left lung were repaired.
The nail in the stomach was removed endoscopically, and
the gastrointestinal decompression tube was indwelling. The
operation was successful, and the patient successfully was dis-
charged two weeks after the operation.

The first nail gun injury was reported in 1959, the year
in which the device was introduced into the construction
industry [Hoffman 1997]. With the wide application of nail
guns in our industry and life, the incidence of nail gun inju-
ries also is steadily increasing. Most of the injuries occur in
the upper limbs, primarily in the fingers and hands. Many
injuries are related to misuse of nail guns and are not acci-
dental injuries [Litvack 2006; Bonatti 2020]. However, a sys-
tematic review found that more than 65 percent of nail gun
injuries were related to suicide attempts [Woodall 2012].
The mortality rate of penetrating cardiac injury varies
depending on the object of penetration. Nail gun injuries
penetrating the heart have a mortality rate of up to 25%.
Mortality rates of stabbing injuries of the heart range from
22% to 62%. Gunshot injuries have a higher mortality rate
from 60% to 95% [Ho 2017]. The mortality rate may be
higher for nail injuries involving multiple organs, including
the heart, lungs, and stomach. Clinical manifestations of nail
gun injuries penetrating the heart range from asymptom-
atic to cardiac hemorrhage and cardiac tamponade [Jodati
2011]. Thoracoabdominal penetrating injuries may also
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Figure 1. Several scars and local eminence could be seen on the patient’s
left chest wall.

Figure 2. A-D) CT examination showed that nail shadows were found in
the left anterior chest wall, heart, left lung, and stomach. B, C) Massive
pericardial effusion was found.

Figure 3. Twelve nails, about 5 cm in length, were removed during the operation. A) Gastroscopy indicated that one nail was located near the gastric fundus
on the anterior wall of the upper gastric body, with one side free and the other side trapped in the gastric wall (B).

present symptoms, such as hemoptysis, hemothorax, short-
ness of breath and hematemesis, which may be due to the
wide range of muzzle energy of the nail gun, lack of stability,
and low accuracy.

Surgical treatment is the accepted treatment option for
patients with nail injuries. For patients with stable hemody-
namics, conventional chest radiography, CT and echocar-
diography can help diagnose and determine surgical treat-
ment. For patients with unstable hemodynamics, emergency
exploratory thoracotomy should be performed. Intraopera-
tive transesophageal echocardiography has been reported to
help guide surgical treatment [Madani 2012; Tuladhar 2009].
Yamamoto et al. believe that cardiopulmonary bypass is a safe
alternative for maintaining hemodynamic stability, identify-
ing the exact site of damaged vessels, and safely repairing
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injuries during surgery [Yamamoto 2020]. For our patient
with multiple organ nail gun injuries to the heart, lung and
stomach, we used cardiopulmonary bypass to remove the
nails and repair the heart and lung and combined with gas-
troscopy to remove the nails from the stomach and postop-
erative gastrointestinal decompression therapy. The success-
ful postoperative recovery of the patient confirmed that our
treatment was effective.

Multiple organ injuries due to gun nails caused by
attempted suicide are relatively rare. CT and echocardiogra-
phy are effective in diagnosis and treatment. Operation under



cardiopulmonary bypass is an effective treatment for main-
taining hemodynamic stability, identifying the exact site of
damaged vessels, and safely repairing injuries during surgery.
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