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Color Doppler

Myocardial perforation was caused by trocar
catheterization in a patient with purulent peri-
cardial and pleural effusions and chronic renal
failure. This patient was followed up for seven
months by two-dimensional and Doppler echo-
cardiography.

Case report

A 54-year-old woman was referred to Nam-
puh Hospital due to cardiac tamponade with
pyopericardium treated with multiple pericar-
diocenteses. She had been treated for 10 years
with hemodialysis for chronic renal failure.

On admission, emergency subxiphoid pericar-
diotomy with extrathoracic drainage was per-
formed. Immediately after pericardial drainage,
her symptoms and hemodynamic findings dra-
matically improved. On her 10th postadmission
day, pericardiotomy was repeated due to recur-
rent pericardial and pleural effusions. A huge sac
with a thickened wall was detected along the
posterolateral surface of the left ventricle. A
trocar catheter was inserted into the sac. Follow-
ing drainage of pus and blood clots, fresh blood
flowed from the trocar, and she went into shock.
Immediately after the catheter was removed, the
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Fig. 1. Two-dimensional and Doppler echocardiograms of myocardial perforation induced
by trocar catheterization.

Two-dimensional color Doppler echocardiogram (A) shows a pericardial sac with a shunt flow
signal behind the left ventricular posterior wall (white arrows). M-mode color (B) and pulsed wave
(C) Doppler echocardiograms demonstrate a flow in the pericardial sac directed away from the left
ventricle (LV) in systole and toward it in early diastole.

LA =left atrium.

Fig. 2. Two-dimensional and Doppler echocardiograms of right ventricular perforation
and an interventricular septal defect.

A white arrow indicates the perforation of the interventricular septum (A). Color Doppler echocar-
diogram demonstrates a shunt flow signal between the left and right ventricles (B). Pulsed wave Dop-
pler echocardiogram shows the shunt flow directed from the left to the right ventricle in early and
mid-diastole (C).

LV =left ventricle.

injured right ventricular wall was surgically re- systolic murmur and a Levine II/VI early dia-
paired. Her postoperative course was uneventful stolic murmur at the lower left parasternal bor-
except for a newly-developed Levine III/VI der.
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sional echocardiography.
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Fig. 3. The change in the penetrating wound during the follow-up study by two-dimen-

Echocardiography of myocardial perforation
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The trocar catheter track is more than 1 cm in diameter (A). After 7 months, it is significantly

smaller (B).

Echocardiography after the perforation dem-
onstrated normal sized cardiac chambers and
good left ventricular function, but on the two-
dimensional color Doppler echocardiogram, a
loculated pericardial sac with a shunt flow signal
was detected immediately behind the posterior
wall of the left ventricle (Fig. 1A). M-mode
color (Fig. 1B) and pulsed wave Doppler echo-
cardiograms (Fig. 1C) showed that the flow in
the pericardial sac was directed away from the
left ventricle in systole and toward it in early
diastole. In addition, perforations were detected
in the right ventricular wall and the interven-
tricular septum on the apical four-chamber view
(Fig. 2A). The color Doppler echocardiogram
demonstrated a shunt flow signal between the
left and right ventricles (Fig. 2B). The pulsed
wave Doppler echocardiogram recorded by plac-
ing the sample volume at the level of the perfo-
rated ventricular septum showed the shunt flow
only in early and mid-diastole (Fig. 2C). In a
more inferiorly-angulated view, a tunnel-like
echo-free space suggesting the track of the trocar
catheter was shown from the apex of the right
ventricle to the posterior wall of the left ven-
tricle through the interventricular septum (Fig.

3A). Both ends of the track were surrounded by
the bulging pericardial sacs.

In spite of these complicating cardiac injuries
and her renal failure, her condition gradually
improved with conservative medical treatment
and hemodialysis. The sizes of the myocardial
perforations and surrounding sacs were gradually
reduced and the shunt flow signal was also re-
duced. As shown in Fig. 3B, the sizes of the
myocardial perforations were significantly re-
duced after seven months.

Discussion

Traumatic myocardial perforation has gen-
erally demanded aggressive management!). There
are some reports of conservative management for
mild cases, of penetrating cardiac injuries?).
Spontaneous closure of traumatic ventricular
septal defects (VSD) has been reported®. A
small penetrating VSD less than one cm in
diameter can close spontaneously by contraction
of the surrounding viable myocardium or by
clot formations?®. In the present case, there were
multiple injuries of both ventricular walls and
the interventricular septum, and each perfora-
tion was more than one cm in diameter. Spon-
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taneous decreases in sizes of perforations are
quite different from myocardial ruptures as-
sociated with myocardial infarction. The dif-
ference seems to depend on the integrity of
the surrounding myocardium. In acute myo-
cardial infarction, the myocardium around the
rupture is damaged and its ability to contract is
impaired. In the present case the myocardium
around the perforation was viable. This is one
reason why the shunt flow through the VSD was
observed only in diastole and not in systole.
In addition, the thickened and adhesive peri-
cardium secondary to chronic pericarditis may
have prevented severe cardiac tamponade.

There have been several reports of penetrat-
ing cardiac injuries in which echocardiography
was helpful in diagnosing and assessing the
extent of damages®®). Two-dimensional and
Doppler echocardiography are valuable tools
for assessing cardiac injuries and shunt flow
through perforation sites.
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