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Abstract

Trauma is one of the most common causes of death worldwide. Penetrating cardiac injury (PCl) is highly lethal
and represents an increasingly important form of traumatic injury. We describe a 25 year-old man suffered stab
wound and PCI, as a result of which he underwent surgical thoracotomy for tamponade. He was discharged in good
clinical condition and no cardiac perforation was detected. Two weeks later, he presented to our center with prolonged
chest pain. Electrocardiography (ECG) and cardiac biomarkers confirmed myocardial damage. Echocardiography
showed hypokinesia and thinning (0.6 mm) of the inferoapical wall segment and mildly reduced left ventricular
systolic function. Angiography revealed patent left main coronary artery, LAD, left circumflex, and right coronary
artery, along with an abnormal aneurysmal structure at the distal part of the LAD. Coil embolization of the distal
LAD pseudoaneurysm was performed which was placed to occlude the proximal entry site of the pseudoaneurysm.
Angiography confirmed the disappearance of the pseudoaneurysm. The patient was discharged after 48 hours.
Follow-up angiography after two months showed no residual leakage across the vessel. Coil embolization of a distal
coronary pseudoaneurysm can be performed as an alternative procedure instead of surgical ligation of the small
vessels, with good results. It should be emphasized that one should occlude both proximal and distal entry sites to

avoid blood leakage.
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Introduction

Trauma is one of the most common causes of death worldwide.
Penetrating cardiac injury (PCI) is highly lethal and represents an
increasingly important form of traumatic injury. A patient with a
traumatic laceration of the coronary artery usually does not live long
enough to benefit from either diagnostic investigation or surgical
therapy [1]. Patients who survived may consequently have a myocardial
infarction or a localized aneurysm of the coronary artery. This report
describes a patient who, after a stab wound of the chest, had an
aneurysm of the left anterior descending coronary artery. All of these
lesions were successfully treated by operation 4 years after the injury.
This is believed to be the one of the few cases of a traumatic coronary
arteriocameral fistula. A few cases of traumatic aneurysm of the left
coronary artery and a traumatic left coronary arterial-left ventricular
fistula have been reported so far [1].

Clinical Case

A 25-year-old man suffered a thoracic stab wound and PCI, as a
result of which he underwent surgical thoracotomy for tamponade
treatment. During surgery, no cardiac perforation was detected, so he
was discharged in good clinical condition.

Two weeks later, he presented to our center with prolonged chest
pain. Electrocardiography (ECG) and cardiac biomarkers confirmed
myocardial damage (Figure 1); he was, therefore, admitted for further
evaluation. Echocardiography showed hypokinesia and thinning (0.6
mm) of the inferoapical wall segment (a marker of non-viable tissue)
and mildly reduced left ventricular systolic function (left ventricular
ejection fraction of about 45%). On transesophageal echocardiography,
there was no evidence of left ventricular aneurysm or pseudoaneurysm,
and the aortic root and arch were normal. The patient was subjected to
diagnostic coronary angiography for further evaluation. Angiography

revealed patent left main coronary artery, LAD, left circumflex, and
right coronary artery, along with an abnormal aneurysmal structure at
the distal part of the LAD near the apex, in favor of the pseudoaneurysm
of the LAD (Figure 2). No extravasation of the contrast agent into the
pericardium was present.

Accordingly, decision was made to perform coil embolization of
the distal LAD pseudoaneurysm. The LAD was wired first, and then
an ev3 7-30 coil was placed to occlude the proximal entry site of the
pseudoaneurysm. There was a residual flow through the distal portion
of the vessel and the pseudoaneurysm sac, necessitating the placement
of a second coil to occlude the distal entry site of the pseudoaneurysm
(Figures 3 and 4). Thereafter, angiography confirmed the disappearance
of the pseudoaneurysm while the distal portion of the LAD was filled
retrogradely, with a thrombolysis in Myocardial Infarction (TIMI) flow
grade of 1-2 (Figure 5).

The procedure and the hospital course were free of complications
and symptoms, and the patient was discharged after 48 hours. Follow-
up angiography after two months showed no residual leakage across
the vessel. The Figure 6 depicted the follow-up angiography which
showed in this lateral view angiogram, no pseudoaneurysm is evident.
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Figure 1: Twelve-lead ECG of the patient, showing evident T inversions of the
inferior and pericardial leads.

Figure 2: Left lateral projection frozen-frame angiogram of the left system,
illustrating a saccular lesion at the distal part of the left anterior descending
coronary artery (LAD) (rectangle A). Note that its much narrowed neck is
connected to the distal part of the LAD and its body is filled with the contrast
agent (rectangle B).

Figure 3: Left anterior descending coronary artery is wired. In this left
lateral projection frozen-frame angiogram, the wire is passed distal to
the pseudoaneurysm without entering it. Entry to such a place can cause
perforation and tamponade.

Distal portion of the left anterior descending coronary artery has a
TIMI flow grade of 1-2.

Discussion

Coronary artery injury due to PCI is not very common (3.1%-
4.4%) and mandates surgical or interventional treatment [2,3]. PCI is

highly lethal and its incidence is on the increase. Massive PCI causes
serious damage to the cardiac chambers, with the victim expiring
before reaching the trauma bay. Patients with PCI can be classified
into 5 groups: lifelessness, critical instability, cardiac tamponade,
thoracoabdominal injury, and benign injury [4,5]. The most common
clinical manifestations of PCI include hemorrhage and pericardial
tamponade [6]. Despite the fatal nature of PCI, surprisingly 70% of
the victims do not exhibit symptoms suggestive of cardiac injury
[7]. Emergent paraclinical evaluations of patients suspicious of
PCI are mandated and include echocardiography, ECG, computed
tomography (CT)-scan, and catheterization. In a series of patients
with juxtacardiac penetrating chest wounds and stable vital signs, two-
dimensional echocardiography was found to be 90% sensitive and 97%
specific for the diagnosis of PCI [7]. Emergent pericardiocentesis is a
life-saving measure and is indicated in clinical tamponade. Injuries to
the coronary arteries occur in 3.1%-4.4% of PCI cases [2,3]. The most
frequently involved vessel is the LAD, followed by the right coronary
artery [8,9]. PCI in the proximity of the coronary arteries should be
repaired with pledgeted mattress sutures to prevent occlusion. Injured
small peripheral coronary arteries should be ligated, but injured large

Figure 4: The first ev 3 7-30 coil is placed at the proximal entry site of the
pseudoaneurysm, but it is still filled with the contrast agent via the retrograde
flow of the distal part of the left anterior descending coronary artery filling.

Figure 5: Final angiographic result, after the placement of a second coil (the
same coil) to occlude the distal entry site. The pseudoaneurysm disappears
with a reduced flow at the distal part (TIMI 1-2), which would be totally obscure
in a few moments.
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Figure 6: Follow-up angiography. In this lateral view angiogram, no
pseudoaneurysm is evident. Distal portion of the left anterior descending
coronary artery has a TIMI flow grade of 1-2.

vessels supplying a large portion of the myocardium should be repaired
[10].

In our patient, the pseudoaneurysm was prone to life-threatening
rupture if left untreated; treatment was, therefore, clearly indicated.
There are two treatment options for traumatic coronary artery injuries:
surgical repair and intervention. Because the distal part of the LAD (the
site of pseudoaneurysm formation) was small and perfused a relatively
small territory, the interventional approach seemed feasible with less
morbidity than surgical ligation of the LAD or bypass graft surgery.
We opted to perform percutaneous occlusion of the pseudoaneurysm.
There were two interventional approaches to the treatment of this
lesion: coil embolization and stent graft placement. As the distal part
of the LAD was small and it seemed that there was not enough viable
tissue at the territory, economic considerations favored using coil
embolization rather than stent graft implantation. This approach is in
contrast with that chosen by Soon Jun Hong et al. for the treatment of
a patient with LAD pseudoaneurysm [11]. Citing that injury to the mid
part of the LAD had jeopardized a large portion of the myocardium,
the authors argued that the aneurysm could not be ligated or embolized
with coils. Thus, they used a polytetrafluoroethylene (PTFE) stent
graft to seal the lesion and succeeded in achieving a good final result.
During the procedure, we utilized a single coil so as to avoid injury
to the pseudoaneurysm wall; however, the continuation of the flow
through the distal entry site necessitated the use of another coil for
occlusion (Figure 3-5). The final angiographic result was excellent, with
no residual leakage after the index procedure and also at two months’
follow-up. The figure 6 depicted the follow-up angiography showing
in this lateral view angiogram, no pseudoaneurysm is evident. Distal
portion of the left anterior descending coronary artery has a TIMI flow
grade of 1-2.

Conclusion

Coil embolization of a distal coronary pseudoaneurysm can be
performed as an alternative procedure instead of surgical ligation of
the small vessels, with good results. It should be emphasized that one
should occlude both proximal and distal entry sites to avoid blood
leakage.
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