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ABSTRACT

Migration of foreign bodies (FB) with the blood flow to
the heart is a rare, but very alarming condition as it may lead
to life-threatening complications and death. Objects that are
larger than 5 mm in diameter and/or irregular in shape are
recommended for removal from extra- and intracardiac areas
to prevent incurable embolization. Surgical extraction of
intracardiac objects is a serious surgical challenge associated
with difficulties to operate, during the continuous movement
of the heart, and identify the exact FB location. Early diag-
nosis and timely removal of FBs are crucial treatment factors
for this rare case resolution. We report a case of accidental
migration of a metal FB object (nail) about 1.00.3 cm from
the right neck area jugular vein to the right ventricle apex in
the heart. The FB localization was accurately detected using
Bi-plane transesophageal echocardiography (TEE) with a
special comet-tail artifact. TEE provided valuable informa-
tion before surgery, and the nail was successfully removed
through open-heart surgical procedures and cardiopulmonary
bypass (CPB). Postoperative tests indicated no complications.

INTRODUCTION

Accidental penetration of metallic FB in the heart is rare
and has the potential to cause serious complications, includ-
ing infective endocarditis, thrombosis, pulmonary embolism,
and death [Cianciulli 2017; Di Paolo 2015; Liang 2014].
The exact location of the FB not only determines the com-
plications encountered but also helps to ensure complete
removal. Therefore, early diagnosis and prompt removal are
potentially lifesaving and necessary, even in asymptomatic
patients. Here, we describe a case of a cardiac embolization
from the jugular vein to the right ventricle, due to accidental
injection of a metallic object (nail) without an exit wound.
Previously, some researchers found that bullets and needles
rapidly migrated from gunshot or injury wounds in the chest
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tissue to the right ventricle. Due to the risk of embolism,
past studies have shown that different auxiliary imaging tech-
niques can assist surgical foreign body removal. For instance,
the identified FBs can successfully be removed after accurate
location using transthoracic echocardiography (T'TE), TEE,
preoperative CT, and intra-operative TEE, according to past
research. In this case, Bi-plane TEE was used to identify the
FB in the apex of the right ventricle (RV) near the diaphragm
and eventually helped to successfully remove it. After being
found in the human body, how the foreign bodies should be
managed depends on the actual individual situation as foreign
bodies enter through different paths, which will have different
trajectories and eventually lead to different clinical outcomes.

CASE REPORT

A 30-year-old male, previously healthy, decorative con-
struction worker, was referred to our cardiac center from
another medical center, where removal of a metallic for-
eign body (FB) had failed. When he was using a nail gun
to decorate at home, the nail broke, rebounded from the
wall, and shot into the right side of his neck. Doctors used
a magnet to attract the neck skin and found a foreign body
inside, and he was treated at the local hospital. High-
density shadow was detected in his neck, about 1.1cm in
length (Figure 1.1). The foreign body in the right neck was
removed under local anesthesia, but no foreign body was
found. Later, it was located at the bottom of his heart using
X-ray (Figure 1.2). The condition of this case was in line
with the indications for surgery, so it was decided to per-
form surgery to remove the foreign body through the car-
diopulmonary bypass to prevent further physical damage.
The patient had complained of right neck pain since the
accident. A wound was found on the right lateral part of
his neck, just over the external jugular vein (Figure 2). His
chest X-ray from the referral hospital revealed an obliquely
oriented nail-shaped foreign body that migrated from the
neck to the chest region two hours later after unsuccess-
ful attempts to remove the object. The metallic foreign
body was further visualized in the right ventricular using
cardiac computed tomography (CT) scan via transverse,
sagittal, and coronal positions (Figures 3.1, 3.2, and 3.3).
Intra-operative Biplane-TEE (X7-2t probe) showed a
1.0*0.3cm nail without mobility lying in the apical right
ventricular near the diaphragm in modified RV inflow view
(Figure 4). The patient remained hemodynamically stable.
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Figure 1.1. A) Metallic foreign body under his neck skin; B) High density
shadow at the right side.

Figure 1.2. The metallic foreign body migrated from his neck to the right
ventricle; B) High density shadow at the bottom of the heart.

A median sternotomy was performed, and cardiopulmo-
nary bypass (CPB) was initiated. During surgery, a 1.0%0.3
cm nail with some clot (Figure 5) was located at the apex
of RV and successfully removed from the right atrium.
Postoperative transthoracic echocardiography (TTE)
showed no abnormality, and the patient was discharged
from the hospital one week after surgery without
complications.
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Figure 2. Wound on his right lateral neck.

Heart foreign body can be located in the pericardial cavity,
myocardium, or cardiac cavity. Most foreign bodies in the heart
are caused by penetrating trauma to the heart. However, foreign
bodies also can enter the heart through the blood flow of the large
veins and liver, or the mediastinum via a breach in the esophagus
or trachea and then be wrapped and fixed by the fibrous tissue,
which can cause no symptoms for life. In this case, the broken nail
entered the right heart through the peripheral vein and finally was
located atthe bottom of the rightventricle. However, a free foreign
body in the heart cavity may escape with the blood, having risk of
lower lobe pulmonary embolism, bacterial endocarditis or post-
traumatic pericarditis, which makes the immediate implemen-
tation of surgery necessary. Therefore, surgical removal of the
foreign body is beneficial to control infection and avoid further
damage to the heart.

Previous case reports described surgical removal of pen-
etrating FB in the heart, including bullets, acupuncture
needles, venous catheter, and the sewing needle [Actis 2003;
Di Paolo 2015; Irdem 2015; Supomo 2018]. Reviewing the
relevant literature, we found no reports about cardiac embo-
lism caused by a metallic structural nail that migrated from a
peripheral vein and entered the patient’s heart after an acci-
dental neck injury caused by the use of a high-speed nail gun.
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Figure 3.1. (axial scan) Cardiac computed tomography showed the FB
in right ventricular chamber.

Figure 3.3. (sagittal reconstruction) Cardiac computed tomography
showed the FB in right ventricular chamber.

Figure 4. A nail in the apical right ventricular near the diaphragm in
modified RV inflow view with special comet tail artifact.
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.

Figure 5. Removed nail covered by some clot.

was considered to be superior to 2D-TEE to demonstrate
a metallic cardiac object-oriented in shape and direction.
However, most of the FBs were located using TTE or
through comprehensive TEE examination [Pan 2013; Qian
2015; Supomo 2018]. In this case, Bi-plane TEE was more
accurate for its position, relationship, mobility, and size of
the nail in the heart, which is characterized by reverbera-

Identification and the exact location of cardiac foreign tion artifact/comet-tail artifact. Besides, three-dimensional
bodies are crucial to treatment. However, the exact posi-  (3D)-TEE was suggested to assess an intracardiac metallic
tion of a metallic FB remains challenging. CT scanning  foreign body in the right heart without imaging artifacts

Figure 3.2. (coronal scan) Cardiac computed tomography showed the
FB in right ventricular chamber.
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from reverberations [Herbert 2018; Hsiung 2010]. In our
case, however, 3D-TEE did not help localize the nail in the
apex of the RV.

It was reported that bullet or missile fragments may
enter the vascular system after a penetrating gunshot trauma
and resulted in near-complete occlusion of the pulmonary
artery, proximal dilation of pulmonary artery vasculature
[Dell'Amore 2016; Unal 2017]. Gulel et al reported a lost
guidewire entered the right atrium through the superior
vena cava, passed into the right ventricle through the lateral
tricuspid valve annulus, and then looped in the right ventri-
cle; multiple mobile thrombi attached to a guidewire in the
right atrium and right ventricle [Gulel 2013]. In our patient,
although there was some clot on the surface of the nail, the
patient was fortunate to avoid FB embolism to the pulmo-
nary artery as it had lodged in the apex of the RV. Therefore,
we thought identification of the FB’s location and prompt
removal of a metallic foreign body should be considered after
an adequate assessment of the individual’s situation.

We observed an accidental cardiac embolism of metallic
FB (nail) that migrated from the jugular vein to the heart.
Structural nail embolization to the heart is a rare entity that
is reported here for the first time. The diagnosis of cardiac
embolism should be considered when there is no evidence of
an exit wound. Determination of the exact location of the FB
in the heart was important to ensure complete and successful
removal of the object. Bi-plane TEE offered great value for
the localization of an intracardiac metallic FB with comet rail
artifact.
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