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A Penetrating Heart Injury Resulting in

Ventricular Septal Defect
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Penetrating heart injuries can be lethal. Here we report a case of self-inflicted cardiac injury with glass frag-
ments by a psychiatric patient. The patient presented with cardiogenic shock and was initially treated surgi-
cally for a large pneumothorax and cardiac tamponade. A few days later she presented with dyspnoea and
hypotension. An echo-Doppler study was performed and an acquired post-traumatic ventricular septal defect
(VSD) with left-to-right shunt was diagnosed. The patient was transferred to theatre where the defect was
successfully repaired. Post-traumatic VSD is a rare complication of penetrating heart injuries and has a ten-
dency to present late. Follow up of such cases is recommended with repeat echocardiography.

enetrating cardiac injury is a life-
P threatening condition that usually

requires emergency surgical inter-
vention. It represents one of the common-
est causes of death due to urban violence.'
The clinical presentation depends on vari-
ous factors, such as the time elapsed be-
tween injury and initiation of resuscita-
tion, the mechanism and extent of inju-
ry, the amount of blood loss, the site of
the cardiac lesion, the presence of cardiac
tamponade and other associated injuries.
Echocardiography is the most useful di-
agnostic technique, with high specificity
and sensitivity rates.! We report a case of
a patient with a self-inflicted chest injury
that resulted in acquired ventricular sep-
tal defect (VSD) and a pseudoaneurysm
of the left ventricle, which was repaired
surgically.

Case presentation

A 59-year-old female psychiatric patient
was initially admitted to the General Sur-
gical Department after a self-inflicted
glass injury in a suicide attempt. On exam-
ination she had 4 penetrating injuries of

the left hemithorax, with pulsating pieces
of glass noted within one of the injuries.
She was found to be in cardiogenic shock
with a systolic blood pressure of 50 mmHg
and a thready pulse. The ECG showed si-
nus rhythm, right bundle branch block,
left axis deviation, low voltage and lack of
R wave progression in leads V; to Vs (Fig-
ure 1). The chest X-ray showed a left sid-
ed haemothorax.

The patient was taken to theatre ur-
gently and a left thoracotomy was per-
formed. A massive haemothorax was diag-
nosed and drained and a fragment of glass
was found to be embedded in the heart.
The pericardial sac was filled with blood.
A pericardiotomy was performed with re-
moval of blood clots and the foreign body.

The patient had an initially unremark-
able postoperative course. Even though
a left sided parasternal systolic murmur
was noted, she returned to the psychiat-
ric ward 10 days later. A few days later the
patient was re-admitted with recurrence
of dyspnoea and hypotension. A left sided
haemothorax was diagnosed again. Pre-
operative transthoracic and transoesoph-
ageal echocardiography was performed.
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This revealed a large (2 cm) post-traumatic VSD in
the distal-apical portion of the septum (Figure 2) with
the presence of a pseudoaneurysm in the apical area.
A left-to-right shunt was clearly demonstrated by co-
lour flow Doppler (Figure 3).

She was transferred to theatre where the pseudo-
aneurysm was resected and the VSD repaired. Subse-
quent intraoperative transoesophageal echocardiog-
raphy showed an intact ventricular septum (Figure 4)
with no evidence of communication on colour Dop-
pler (Figure 5).

The patient was discharged 10 days later with no
further postoperative complications.
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Figure 2. Transoesophageal echocardiographic study showing the
ventricular septal defect.
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Figure 1. ECG showing si-
nus rhythm, right bundle
branch block, left axis devia-
tion, low voltage and lack of

Tods. hnms:
b R-wave progression.

Discussion

Penetrating cardiac injuries are one of the common-
est causes of death due to urban violence.! Cardiac
injury occurs in about 20-30% of cases of major chest
trauma.” In the majority of cases penetrating heart in-
juries are fatal. About 20% arrive in hospital alive®
and urgent management is necessary. Up to 70% of
these patients survive to hospital discharge.® Patients
with no signs of life on admission may have a mortal-
ity rate up to 94%.

Factors that determine survival are rapid diagno-
sis and immediate treatment. The survival rate is re-
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Figure 3. Transoesophageal echocardiographic study with colour
Doppler, showing communication between the two ventricles.
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Figure 4. Transoesophageal echocardiographic study showing the
ventricular septum after repair, with no evidence of a defect.

lated to the extent and mechanism of injury, the need
for emergency operation and the presence of complex
cardiac lesions. The presence of cardiac tamponade,
right ventricular injury, single chamber injury and
sole injury have been found to be associated with im-
proved survival.* When the left ventricle and the cor-
onary arteries are injured mortality rates as high as
40% have been reported.’

The right and left ventricle are the most com-
monly involved chambers in penetrating cardiac in-
juries. Cardiac tamponade and VSD are the most
frequent complications of cardiac injury. In cases of
penetrating chest injury, the suspicion of intracardi-
ac injury is usually raised by persistent haemodynam-
ic instability or the incidental discovery of a cardiac
murmur. Echocardiography has an important role
in the assessment of patients with acute penetrating
chest trauma. It can provide both the diagnosis and
the anatomical details necessary for the surgical ap-
proach. Transthoracic echocardiography is the most
useful imaging modality in confirming the presence
of haemopericardium.® The nature of the pericardial
wound is very important. If the pericardium remains
open and the extravasated blood can pass freely in-
to the pleural cavities or mediastinum, then cardiac
tamponade will not develop, at least initially, and the
presenting signs and symptoms will be those of a hae-
mothorax. If the pericardium does not permit free
drainage, tamponade may occur within minutes or
hours.

Post-traumatic VSD is a delayed complication of
penetrating heart injury. It has been postulated that
the reason for the delay is muscular spasm or blood
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Figure 5. Transoesophageal echocardiographic study with colour
Doppler, showing no evidence of communication between the two
ventricles.

clot sealing the defect. A protocol suggested by Ro-
zicky et al’ suggests performing echocardiography
and proceeding to surgery if a haemopericardium is
confirmed. A pericardial window or follow-up echo-
cardiography is suggested in the case of equivocal
initial echocardiographic results and a new echocar-
diographic examination is recommended before dis-
charge if the initial results are negative. This echocar-
diographic protocol is very important, since VSD is
the commonest delayed complication of penetrating
heart injuries. There are several case reports of de-
layed VSD presentation where initial echocardiog-
raphy was normal but subsequent examinations re-
vealed the pathology.® Because of this it is prudent to
plan follow-up electrocardiography and echocardiog-
raphy as well as cardiac catheterisation in symptom-
atic patients.”

It is possible for a small traumatic VSD to close
spontaneously.'’ Even though surgical correction is to
date the preferred treatment, transcatheter closure of
VSDs after surgerym’11 and after myocardial infarc-
tion'? has been described. Such repair of VSDs aris-
ing from penetrating trauma has also been success-
ful'® and needs to be studied further in view of the
obvious benefits from a transcatheter technique com-
pared to open heart surgery.

In conclusion, penetrating injuries to the heart
can be potentially lethal. A number of variables can
help to determine their prognosis pre- and postopera-
tively. Cardiac tamponade and VSD are the most fre-
quent complications. Although cardiac tamponade,
when suspected, is easily recognised, a post-traumatic
VSD may become clinically detectable only at a lat-
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er stage and can escape the initial examination. Even
if conservative management is planned initially, it is
crucial to plan follow up because of the occurrence of
delayed complications such as VSD.
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