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Abstract

Background: Gunshot injuries to the heart are often seen in cardiac surgical practice. Victims are usually
investigated with various types of imaging modalities, including simple chest X-ray (CXR) which is a primary
imaging modality that can easily locate a bullet and is useful in monitoring before surgical intervention as bullets
may migrate.

Case presentation: A 32-year-old man was admitted as an emergency in a primary hospital after being injured by
a gunshot to the chest. The bullet entry was over the back of the left shoulder with no exit point seen. The chest
X-ray showed left pleural effusion and a retained intrathoracic bullet. A chest drain was inserted and drained 2200
ml of blood. Computed tomography (CT) scan showed an intracardiac bullet associated with left lower lobe
contusion and left-sided hemothorax. He was urgently transferred to theater for exploration via left thoracotomy.
The bullet could not be found so the inlet point in the left ventricle was sutured. After stabilizing the patient, he
was referred to a specialized cardiac center for further management.

The patient arrived at our center 2 days after the injury, fully conscious and hemodynamically stable. On arrival,
chest X-rays were obtained to rule out possible migration of the bullet and revealed that the retained bullet was
still within the cardiac silhouette. The X-ray appearance of the bullet showed a characteristically double contour,
strongly suggesting that the bullet had lodged in the heart muscle and was moving with each heartbeat.

The patient was transferred to the theater for median sternotomy. The aorta, superior vena cava, and inferior vena
cava were cannulated, and cardiopulmonary bypass was initiated. The aorta was cross-clamped and the
cardioplegia was given. Palpation of the still heart readily identified the bullet within the interventricular septum.
The left ventricle was opened 1 cm from the left anterior descending artery just on top of the bullet. The bullet was
successfully retrieved. The bullet was transfixing the septum causing a small ventricular septal defect which was
closed using a Teflon patch and the ventricle was repaired.

Conclusion: The double contour appearance of the bullet indicates that the bullet is moving and strongly suggests

an intramyocardial position.

Background

Gunshot injuries to the heart are often seen in cardiac sur-
gical practice. In 2009, the World Health Organization re-
ported 1217 cases of assault by guns and rifles in Egypt
[1]. Victims are usually investigated with various types of
imaging modalities, including simple chest X-ray (CXR).
We report a rare CXR sign with a high diagnostic value in

* Correspondence: m.a.othman@gmail.com
'Cardiac Surgery Department, National Heart Institute, Cairo, Egypt
Full list of author information is available at the end of the article

@ Springer Open

a case of an intracardiac bullet. This sign was described
earlier by Demetrios and Jeffrey in 2000 [2].

Case presentation

A 32-year-old man was admitted as an emergency in a
primary hospital after being accidentally injured by a
gunshot to the chest from a distance. The bullet entry
wound was over the back of the left shoulder with no
exit point seen (Fig. 1a). CXR showed left pleural effu-
sion and a retained intrathoracic bullet. A chest drain
was inserted and drained 2200 ml of blood. The patient
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Fig. 1 a The bullet inlet at the left shoulder. b—d CT scan cuts show the bullet within the heart

received two units of blood and 3000 ml of crystalloids
as resuscitative measures. Computed tomography (CT)
scan showed an intracardiac bullet associated with left
lower lobe contusion and left-sided hemothorax (Fig.
1b—d). He was urgently transferred to the operating
room (OR) for exploration via left thoracotomy as he
continued to bleed through chest drain. The aim of the
exploration was to repair possible tear in the lung or the
ventricle. There was minimal pericardial collection, the
bullet could not be found so the inlet point in the left
ventricle was sutured using a 4-0 Prolene. After stabiliz-
ing the patient, he was referred to a specialized cardiac
center for further management.

The patient arrived at our center 2 days after the in-
jury, fully conscious, well oriented, and hemodynamically
stable with fair vital signs. On arrival, antero-posterior
and lateral chest X-rays were obtained to rule out pos-
sible migration of the bullet and revealed that the
retained bullet was still within the cardiac silhouette.
The X-ray appearance of the bullet showed a character-
istically double contour (Fig. 2a—c), strongly suggesting
that the bullet had lodged in the heart muscle and was

moving with each heartbeat, rather than mobile within
the cardiac chambers as it had the same location in two
sets of CXRs 2 days apart. Electrocardiography excluded
ischemic changes and echocardiogram excluded septal
defects or valve disruption; it also suggested the pres-
ence of the bullet in within the septum.

The patient was transferred to the theater for median
sternotomy. The aorta, superior vena cava, and inferior
vena cava were cannulated, and cardiopulmonary bypass
was initiated. The aorta was cross-clamped and the heart
arrested with cold crystalloid cardioplegia. This was
done to minimize the chance of bullet embolization be-
fore manipulating the heart. The bullet inlet into the
ventricle was inspected (lateral wall) (Fig. 3a), and palpa-
tion of the still heart readily identified the bullet within
the interventricular septum. In the hope of reducing tis-
sue damage, unsuccessful attempts were made to reach
the bullet via both atria. Finally, the left ventricle was
opened 1 cm from the left anterior descending artery
midway between the apex and outflow tract just on top
of the bullet (Fig. 3b). The bullet (9-mm ka pistol) was
successfully retrieved (Fig. 3c—e). The bullet was
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Fig. 2 a Antero-posterior CXR showing the bullet within the cardiac silhouette. b, ¢ Lateral CXR showing the characteristic double contour of

the bullet
. J

Fig. 3 a The bullet inlet point to the ventricle as seen during second exploration. b The bullet within the ventricle after ventriculotomy. c-e The

bullet after extraction
~ J
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transfixing the septum causing a small ventricular septal
defect (VSD) which was occluded by the bullet itself.
The VSD was closed using a Teflon patch and the ven-
tricle was repaired. The patient was smoothly weaned
from bypass after an ischemic time of 25 min and a by-
pass time of 45 min and made an uneventful recovery.

Discussion

The mortality of transmediastinal gunshot injuries is be-
tween 40 and 80% [3, 4]. Management depends on the
stability of the patients and the time of presentation.

As a missile traverses the body, it causes injury by
transferring some or all of its available energy, and this
is manifested by lacerating and crushing tissues in its
path and, in some cases, injury remote from the missile
path. The resulting damage depends on the velocity (KE
= % MV?), injured organs, and the efficiency of first aid.
KE = % M (V1? - V2?), where KE is the available energy,
M is the mass, and Vland V2 are the velocities at entry
and at exit, respectively.

In general, bullets fired from handguns are propelled
at a low velocity, have low available energy (100-500 J),
and result in low-energy transfer wounds. Jonathan et al.
recommended that exploration with treatment of the
cardiac injury is warranted in the patient who presents
with hemorrhage, great vessel injury, or tamponade.
Missiles with low-risk characteristics (immobile right-
sided, smooth, small [<5 mm)], or completely intramyo-
cardial) that demonstrate no complications on initial
and serial imaging may be managed non-operatively [5].

Patients with chest gunshot wounds should be investi-
gated by different imaging modalities including CXR,
CT scan, fluoroscopy, C-arm, and echocardiogram. The
latter is important to exclude tamponade, VSD, and
valve injury.

CXR is a simple primary imaging modality that can
easily locate a bullet and is useful in monitoring before
surgical intervention as bullets may migrate. The clue to
diagnosis in this case was the double contour for the
bullet on CXR, suggesting the bullet is intramyocardial,
moving with each heartbeat during X-ray exposure. We
report our case with this characteristic sign to draw at-
tention to this sign in the diagnosis and management of
bullet injuries. This feature was previously described by
Demetrios and colleagues [2].

Fluoroscopy is a good tool to localize the bullet and to
show its movement within the heart; however, it was not
used in our case.

CT scan is particularly useful for delineating the tra-
jectory of a bullet and detection of extra-cardiac associ-
ated injuries, thus directing subsequent examinations
and treatment plan [6]. Additionally, CT angiography
can be useful for the early diagnosis of vascular injuries
of the great vessels and coronary arteries [3]. New
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technology as ECG-gated CT imaging has improved
image quality and thus the diagnostic confidence in the
preoperative localization of metallic foreign bodies in
relatively rapid heart rates [6, 7].

We chose median sternotomy and the use of cardio-
pulmonary bypass (CPB) as we knew that the bullet is
mostly intracardiac. Sternotomy gives excellent exposure
of the heart with the option of using the CPB. We
clamped the aorta before manipulating the heart to
avoid bullet embolization. To retrieve the bullet, we
started with the least invasive approaches first: right then
left atrium, before ventriculotomy.

Conclusion

Bullet injuries to the chest should be investigated by re-
cent CXR to confirm the position of the bullet before
surgical intervention. The double contour appearance of
the bullet indicates that the bullet is moving and
strongly suggests an intramyocardial position.
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