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Abstract

Penetrating cardiac injuries caused by nail guns are exceedingly rare but often life-threatening, with reports showing an increasing
trend. We described the case of an adolescent male who sustained accidental cardiac penetration by an iron nail while performing
carpentry work. Rapid referral to a specialized cardiac center enabled timely surgical intervention, illustrating the pivotal role of early
recognition, expedited transfer, and expert management in optimizing outcomes. This case also highlights the grave risks associated
with the employment of minors in hazardous occupational settings, where exposure to unsafe environments may lead to catastrophic
consequences.
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INTRODUCTION support, immediate transfer to definitive care with a

cardiothoracic team, and meticulous postoperative
Penetrating injury from nail guns is rare but potentially management, all of which contribute to improved
lethal. The hand of the non-dominant side is the most outcomes [4,5]. Much of our knowledge of penetrating
injured site; however, other body parts, including the cardiac nail gun injury comes from adult case series, and
head, neck, abdomen, lower extremity, and most reports with reported pediatric cases are extremely rare.
seriously the heart, have been reported [1]. An iron nail We report a successful management of a pediatric
penetrating the heart presents along a spectrum of patient with an accidental nail gun injury to the heart.
clinical presentations—from silent, delayed findings to This case highlights the vital role of early recognition of
acute tamponade and circulatory collapse [2]. Although penetrating cardiac injury and expert management in
the exact incidence is unknown, the mortality rate in specialized settings in optimizing the outcomes. In
adults is well documented at approximately 25%. addition, express the critical risks associated with the
However, this depends on the cardiac site involved and engagement of minors in hazardous occupations, where
the extent of the resultant heart damage [3]. Survival can exposure to unsafe environments can lead to
be improved by rapid recognition of critical symptoms, catastrophic consequences.

controlled temporizing measures in the prehospital
setting, such as airway management and circulatory
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Case Presentation

A 14-year-old boy who works as a carpenter in a
woodworking shop equipped with nail guns. During
break time, his adolescent work partner teased him using
a pneumatic nail gun and accidentally fired a nail on his
chest (Figure 1).

y
Figure 1: A) Pneumatic nail gun; B) The iron nail that is extracted
from the current reported case.

The patient was transferred to the emergency
department of a general hospital, at which the
examination revealed a conscious, oriented adolescent,
but looking pale and irritable with blood pressure 85/35
mmHg and a regular low-volume pulse at a rate of 165
bpm and a 2 mm puncture wound visible at the left
sternal border at the 5th intercostal space with no other
obvious injuries. The patient was immediately referred
to a specialized cardiac center (Iraqi Center of Cardiac
Diseases) for further evaluation and management. A
transthoracic  echocardiograph  showed moderate
pericardial effusion. An urgent cardiac CT scan revealed
an iron nail penetrating the left chest wall, lateral to the
sternum at the 5% intercostal space, with the nail
penetrating the anterior wall of the right ventricle and
reaching to the right ventricular cavity (Figure 2).
Laboratory investigations, including a complete blood
count, revealed a blood hemoglobin level of 8 g/L. As a
result, the patient received 2 pints of blood before
surgery. Emergency surgery is done under general
anesthesia, which involves midline sternotomy with
supine position, central line insertion, and a cell saver
machine. With the aid of transesophageal Echo guided
procedure, the pericardium opened where a large blood
clot together with a fresh blood collection has been
identified. By inspection, the injury was identified in
intraventricular groove just lateral to the left anterior
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descending coronary artery. Two pledgets 5/0
Polypropylene sutures were placed, and transesophageal
echo shows no injury to the intraventricular septum and
confirmed hemostasis.

Figure 2: (A, B) CT scan of the chest; A) sagittal view; B) axial view,
demonstrating a metallic foreign body (red arrow) penetrating the
anterior chest wall and extending into the right
ventricle/interventricular septum; C) Intraoperative view showing the
iron nail (blue arrow) penetrating the anterior wall of the right
ventricle.

Two mediastinal drains were inserted, and the patient
was discharged from ICU after one day. Postoperative
transthoracic echo showed no complications, and
subsequently the patient was discharged home after 4
days.

DISCUSSION

The use of nail guns causes more and more injuries, with
cardiac injuries being a rare but potentially fatal type [4].
Most of these injuries are accidental; however, intended
self-inflicted injuries are reported in psychologically
disturbed drug abusers, and one case is regarded as an
act of terrorism [6,7]. The anterior wall of the right
ventricle is the predominant portal of entry reported in
nail gun injury. This comes from the anterior position of
the right ventricle, which makes it vulnerable to
traumatic injury [6]. However, other cardiac chambers,
the interventricular septum, coronary arteries, and
various degrees of valvular involvement had been
reported in adult cases [7]. Nail gun injuries in the
pediatric population are uncommon, with only six
previously reported cases in this age group, one of which
also occurred in Iraq (Table 1).

Table 1: Summary of pediatric cases reported with penetrating cardiac nail gun injuries

Authors Sex, Age Cardiac Site Mechanism of injury Survival
Kulaylat et al. [10] Female 29 months Anterior right ventricle Accidental self-inflicted yes
Michalsen et al. [7] Male 3 years Right ventricle, right interventricular septum Accidental self-inflicted yes
Zhang et al. [11] Female 4 years Anterior right ventricle Accidental self-inflicted Yes
Daffer and Ibrahim [8] Male 17 years Anterior right ventricle Accidental self-inflicted yes
Madani et al. [12] Male 17 years Pulmonary artery Accidental Yes
Wang et al. [13] Male 17 years left ventricle and descending aorta NA Yes

Unlike adults, all pediatric cases were accidental and not
self-inflicted. There is a male predominance in pediatric

cases, consistent with the current case. The increasing
engagement of minors in hazardous working
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environments in industrialized countries is blamed for
the increasing incidence of these types of penetrating
cardiac injuries in children. The current case aligns with
a report by Daffer and Ibrahim [8], as both patients are
Iraqi adolescents engaged in carpentry who sustained
accidental penetrating nail gun injuries to the heart,
which draws attention to the public health and ethical
concerns surrounding child work in hazardous
occupations in Iraq. Although both cases survived the
event, the residual scar in the heart might act as a focus
of arrhythmia in the near future [9]. The operation of
high-powered tools such as nail guns demands technical
proficiency, adequate safety training, and mature
judgment—capacities not fully developed in younger
individuals. When minors are exposed to such
occupational risks, the likelihood of severe and
potentially fatal injuries is markedly increased. Thus,
beyond its clinical contribution to the limited body of
literature on penetrating cardiac trauma caused by nail
guns in children, this case underscores the imperative of
enforcing regulations that safeguard children from
premature entry into high-risk labor sectors.

Conclusion

Accidental cardiac penetrating injury by nail guns is
life-threatening. Retrieval of intracardiac foreign bodies
should only be attempted in a facility where open-heart
surgery is available.
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