CASE REPORT

Echocardiographically guided remowval
of an intracardiac foreign body

VICENTE E. FONT, MD; CARL C. GILL, MD; DAVID E. LAMMERMEIER, MD

BACKGROUND Foreign bodies lodged in the heart can easily

be missed during surgical repair of penetrating cardiac wounds.

SUMMARY We report the use of intraoperative echocardiogra-
phy to identify and accurately locate a small cardiac foreign body.
Our patient had a fragment of a drill bit lodged in his left atrium
as the result of an industrial accident. He initially underwent
emergency median sternotomy because of acute tamponade, but
the foreign body was not found, and he subsequently required a
second procedure to remove it. Intraoperative transesophageal
and epicardial echocardiography during the second procedure con-
firmed the position of the metallic fragment, excluded the possi-
bility of other lodged foreign particles, and ruled out other types
of penetrating injury to the heart.

CONCLUSIONS Intraoperative echocardiography should be

standard procedure in the removal of intracardiac foreign bodies.
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ENETRATING CARDIAC
injuries can leave foreign
bodies within the heart,
most commonly bullets,
but also knives, needles, ice picks,
and displaced bone fragments. Ve-
nous embolization of bullets and
gunshot pellets has also been re-
ported. In addition, intracardiac
foreign bodies can result from ia-
trogenic causes such as emboliza-
tion of fragments of intravenous or

.intracardiac catheters and needles,

migration of Greenfield filters, and
malpositioned transvenous pace-
maker leads. When a penetrating
missile wound occurs, the degree of
injury usually depends on the size
and shape of the foreign body, its
location within the heart, the
depth of penetration, and the dam-
age to contiguous structures.

Due to its anterior position, the
right ventricle is the chamber most
frequently involved, followed by
the left ventricle, the right atrium,
and the left atrium.! Although a
low-velocity projectile may stop
within the pericardium or even the
myocardium, life-threatening hem-
orrhage with clinical evidence of
tamponade and shock is the rule.
Unfortunately, emergency surgery
frequently does not allow time to
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FIGURE 1. Two-dimensional transesophageal echo-
cardiogram in a short-axis view (partially oblique) at the
level of the aortic valve shows a metallic foreign body in the
left atrium (large arrow). The small arrow points to a cen-
tral venous catheter. AV, aortic valve; LA, left atrium; RA,
right atrium.

precisely locate the foreign body preoperatively with
noninvasive imaging modalities.

We describe our recent experience with a young
man who sustained a penetrating cardiac injury. The
purpose of this report is to stress the utility of in-
traoperative echocardiography as a standard part of
the evaluation and management of this life-threat-
ening problem.

CASE HISTORY

A healthy 32-year-old male machinist was heat-
ing a metal rod from which a drilling bit was to be
made. The rod was anchored on a utility table and
was pointing up. As the patient leaned over the
table the intense heat caused the rod to crack and
break, propelling a distal fragment into the patient’s
chest. The patient was able to walk to his supervi-
sor’s office and call the rescue squad. By the time the
paramedics arrived the patient had lost conscious-
ness. They immediately started an intravenous infu-
sion and applied medical antishock trousers. The
moribund patient was then transported to the near-
est hospital.

An initial roentgenogram of the chest showed
massive enlargement of the cardiac silhouette. The
patient was taken to the operating room, where he
was found to have cardiac tamponade and a small
laceration in the right ventricular free wall. He re-
sponded well to evacuation of the pericardial blood
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FIGURE 2. The extracted foreign body.

and closure of the ventricular laceration. There was
no exit wound from the heart, but no foreign body
was found during surgery.

A computed tomographic scan obtained after ex-
tubation failed to reveal the projectile; however, a
fluoroscopic study identified the metal object within
the heart. A surface (transthoracic) echocardiog-
raphic study failed to confirm this finding due to
limited windows and poor-quality images. The pa-
tient then underwent transesophageal echocardiog-
raphy, which clearly detected a linear metallic ob-
ject lodged in the left atrium and partially covered
by thrombotic material (Figure 1). The patient was
then transferred to Cleveland Clinic Florida for re-
moval of the left atrial foreign body.

After the patient had been intubated in the oper-
ating room, a 5.0-mHz single-plane transesophageal
probe was introduced into his esophagus, and a com-
plete echocardiographic study was performed before
a median sternotomy was begun. This study con-
firmed that a metallic object was lodged in the left
atrium and demonstrated no other smaller frag-
ments in the heart. In addition, it showed no trau-
matic atrial or ventricular septal defects or perfo-
rated valve leaflets. The foreign body could not be
palpated from outside the heart.

The patient was connected to a cardiopulmonary
bypass machine. Before cardiotomy, a 3.5-mHz
phased-array ultrasonic transducer covered by a ster-
ile double plastic sheath was positioned over the
surface of the heart, and epicardial imaging was per-
formed to monitor the location of the foreign body.
The object was then successfully retrieved through a
left atriotomy, the cardiopulmonary bypass was dis-
continued, and the incision was closed (Figure 2).
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TABLE

REPORTED CASES USING INTRAOPERATIVE ECHOCARDIOGRAPHY

IN PATIENTS WITH INTRACARDIAC FOREIGN BODIES

Number of

Author patients  Technique Foreign body Location

Harrison, 1981%° 1 Epicardial Bullet Left ventricle

Hassett, 19862 3 Epicardial Bullet Left ventricle, epicardium

Mazzei, 19892 1 Transesophageal Buliet Right ventricle

Shaikh, 1989%3 1 Epicardial Shotgun pellet Left ventricle

Reeves, 1989° 12" Epicardial, transesophageal Bullet Left ventricle, right ventricle,
pericardium

Takana, 19912 T Epicardial Dislodged Bjork-Shiley Left ventricle

Font, 1994 (present case) 1

Epicardial, transesophageal

mitral valve replacement

Drill bit Left atrium

*4 humans, 8 experimental dogs

The patient had an uneventful recovery and was
discharged on the sixth postoperative day; his dis-
charge regimen included oral antibiotics.

DISCUSSION

Attempts in the early 1930s to surgically repair
penetrating cardiac injuries were controversial be-
cause the mortality rate was as high as 20%, which
was similar to the mortality rate of patients who did
not undergo surgery.” Ten years later, Harken’ re-
ported that no patients died during the surgical re-
moval of 56 intracardiac foreign bodies, and surgery
became the treatment of choice.

Parmley* and Symbas’ reported that as many as
30% of foreign bodies were missed at surgery. Reeves
et al® demonstrated that two-dimensional echo-
cardiography can miss even large metallic fragments
when they are close to the pericardium because the
pericardial membrane is highly reflective. These ob-
jects can also be missed if they are located near
other brightly echogenic structures such as calcified
valves. Furthermore, retained missile fragments may
be difficult to find if lodged within posterior struc-
tures of the heart.

Echocardiography’s rapid evolution in the last
three decades has made it the leading imaging tool
for diagnosing many cardiac conditions. Echo-
cardiography can provide an immediate diagnosis
and improve the understanding of the underlying
pathophysiology. It is accessible, practical for long-
term follow-up, cost-effective, and safe.

Transesophageal echocardiography was intro-
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duced in the early 1970s and has revolutionized the
practice of cardiology because of the additional in-
formation it provides.”® Since then, its development
has continued with the addition of color-flow map-
ping, pulsed- and continuous-wave Doppler, and
more imaging planes. Transesophageal echocardiog-
raphy has proven superior to transthoracic echo-
cardiography in evaluating valvular disease (espe-
cially prosthetic mitral valve dysfunction),
diagnosing endocarditis and other intracardiac
masses (including foreign objects), repairing tho-
racic aortic dissections and certain congenital heart
defects, and in the critical care setting.**

Intraoperative echocardiography was initially
used for monitoring cardiac function.!®!” As the
number of complex surgical repairs increased, sur-
geons soon demanded immediate and accurate in-
formation and feedback regarding the adequacy and
success of many cardiac procedures.'®

The use of intraoperative echocardiography dur-
ing the removal of intracardiac foreign bodies has
been previously reported (Table). Our report stresses
the utility of echocardiography in providing in-
traoperative “on-line” information for directing the
removal of an intracardiac foreign object. Ours is
the first report of the combined use of intraoperative
transesophageal and epicardial echocardiography to
confirm the precise location of a left atrial foreign
body.

Although an extremely useful tool, echocardiog-
raphy may have some limitations. Retained frag-
ments or foreign bodies can still be missed because
of reverberation artifact and ultrasonic shadowing
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caused by nearby highly reflective structures such as
the pericardium, dense calcifications, and intra-
cardiac prosthetic material.

CONCLUSION

Perioperative echocardiographic evaluation is ex-
tremely useful in patients with intracardiac foreign
bodies. Planning the surgery for a penetrating cat-
diac injury can clearly be improved with intraopera-
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