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Abstract

Penetrating cardiac injuries are highly lethal and carry high mortal-
ity rate. Both blunt and penetrating cardiac injuries in patients who
survive are known to present with well-known sequelae that often
appear days to weeks after the initial insult. In the literature there
have been documented cases of cardiac injury induced myocardial
infarction, ventricular aneurysms, valvular dysfunction and even fis-
tulous tracts between the coronary vessels and chamber. Although the
most commonly injured vessel is the left anterior descending (LAD)
coronary artery, traumatic injuries to the left coronary artery result in
carly death in the majority of cases. We present a unique case of LAD
pseudo aneurysm and stenosis presenting as acute coronary syndrome
(ACS) months after the initial penetrating cardiac injury successful-
ly managed by stenting. There are only few isolated case reports of
coronary artery pseudoaneurysm following penetrating chest trauma
published in English literature.
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Introduction

Penetrating cardiac injuries are highly lethal and carry high
mortality rate that can be as high as 80 % [1]. Both blunt
and penetrating cardiac injuries, in patients who survive, are
known to present with well-known sequelae that often appear
days to weeks after the initial insult [2-4]. In the literature there
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have been documented cases of cardiac injury induced myo-
cardial infarction, ventricular aneurysms, valvular dysfunc-
tion and even fistulous tracts between the coronary vessels and
chamber [5, 6]. Although the most commonly injured vessel is
the left anterior descending (LAD) coronary artery, traumatic
fistulas appear more often in the right coronary vessels. This is
largely due to the fact that initial injuries to the left coronary
artery result in early death in the majority of cases. Also the
right ventricle and atrium are usually the recipients of fistula
tracts due to their anterior location.

We present a unique case of LAD pseudo aneurysm and
stenosis presenting as acute coronary syndrome (ACS) months
after the initial penetrating cardiac injury successfully man-
aged by stenting. There are only few isolated case reports of
coronary artery pseudoancurysm following penetrating chest
trauma published in English literature [7-9].

Case Report

A 32-year-old African American male, brought in as an ac-
tivated trauma by emergency medical service (EMS), pre-
sented with shortness of breath and left-sided chest pain. His
vitals on admission were temperature (T) 36.7 °C; heart rate
(HR) 92/min; blood pressure (BP) 145/82 mm Hg: and res-
piratory rate (RR) 22/min. He was alert and oriented in time,
person and place. He presented with mild dyspnea and clini-
cal examination revealed a small puncture wound on the left
anterior chest wall caused by an icepick (as per the patient). A
36 French chest tube was placed in the trauma bay under ster-
ile conditions for diminished breath sounds on auscultation
(Fig.1). He underwent a computed tomography (CT) scan
following the chest tube (Fig. 2). His admission labs includ-
ed complete blood count (CBC) and basic metabolic panel
(BMP) which were within normal limits. His drug screen
was positive of marijuana and negative for cocaine. A routine
electrocardiogram (EKG) was performed on admission (Fig.
3). Past history included asthma and seizure disorder. He was
a social drinker, smoker with occasional marijuana use and
was involved in a MVA in 2009 resulting in a right shoulder
injury.

On the first day of admission his creatine kinase (CK) was
909 and troponins were 0.019, the coagulation profile were
normal (international normalized ratio (INR) 1.0; prothrom-
bin time (PT) 11.4; partial thromboplastin time (PTT) 24.4). A
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Figure 1. Initial presenting chest X-ray following chest tube insertion.

repeat CT scan of the thorax showed only a small consolida-
tion on the left lower lobe of the lung with no hemorrhage or
pericardial effusion.

The chest tube was placed off suction on hospital day 3,
and without any evidence for air leak was removed on hospital
day 4. On hospital day 5 he had complaints of chest pain. Chest
X-ray repeated that day showed a small apical pneumothorax.
The patient was subsequently discharged following a Chest X-
ray on hospital day 7 which showed an unremarkable cardio-
pulmonary silhouette with no evidence of pneumothorax.

The patient returned 13 months later to the emergency
department (ED) complaining of acute chest pain. The pain
was sharp, squeezing in nature, severe in intensity, substernal
in distribution, associated with nausea, dizziness, diaphoresis
exacerbated by exertion. According to the patient he had sev-
eral of these episodes over the last few months. His admission
vitals were: T 37 °C; HR 77/min; BP 116/95mm Hg; RR 20/
min and O,Sat 100%.

EKG (Fig. 4) showed ST elevation in the precordial leads
and minimal ST elevation in the inferior leads without recipro-
cal changes. The patient was diagnosed as acute coronary syn-
drome (ACS) and started on aspirin and scheduled for emer-
gent cardiac catheterization.

He underwent left heart catheterization with ventriculog-
raphy, bilateral coronary angiography and peripheral angiogra-
phy via the femoral vessels (Fig. 5).

Hemodynamic assessment demonstrated no systemic hy-
pertension and a normal left ventricular end diastolic pressure
(LVEDP). Analysis of the regional contractile function dem-
onstrated apical akinesis. Global left ventricular function was
moderately depressed with the ejection fraction (EF) ranging
between 40-45%. Coronary circulation was left dominant with
one vessel disease (LAD). The mid portion of the LAD re-
vealed a 60-70% stenosis with a small post stenotic aneurys-
mal dilatation with two filling defects present suggestive of
scar tissue or thrombus. There was TIMI III flow along the
vessel. The left main, proximal LAD, circumflex and right
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Figure 2. CT scan on initial admission demonstrating left-sided subcu-
taneous air and small residual pneumothorax with chest tube in place.

coronary artery (RCA) were all reported as normal.

Left heart catheterization was done using an Expo 6Fr pig-
tail catheter which was advanced across the aortic valve and
LVEDP was recorded. Ventriculography was performed using
power injection of contrast agent and imaging done using a
right anterior oblique (RAO) projection. Post ventriculogra-
phy left ventricular pressure (LVP) was recorded along with
the aortic pressure. Right and left coronary angiography was
performed in multiple projections using hand injection of con-
trast. Peripheral angiography was done via the right femoral
artery access and angiography was obtained in the RAO pro-
jection using a digital subtraction technique.

The patient was admitted to the coronary care unit (CCU)
and placed on integrilin drip 2 h after the removal of the femo-
ral sheath. ASA and Plavix were started. Echocardiography
was performed to evaluate cardiac structure and function.

The patient was taken back to the Cardiac Cath Lab 3 days
later after discussion with cardiac surgery regarding options,
and a balloon angioplasty was performed on the 70% stenotic
lesion and post stenotic scar tissue in the mid LAD. An Abbott
whisper 0-014 190 cm Hi Torque wire and Asahi-Miraclebros
3 180 cm wire were initially tried unsuccessfully to cross
the lesion. Eventually an Abbott whisper 0.014 x 300 cm Hi
Torque wire was used to cross the LAD lesion. An intravas-
cular angioplasty was performed using a maverick OTW 1.5
x 9 mm balloon with two inflations and a maximum inflation
pressure of 8 atm. During this procedure a new Asahi Grand
Slam 300 cm wire was advanced across the lesion followed by
a NC quantum 2.5 x 12 mm balloon with two inflators and a
maximum inflation pressure of 10 atm. Finally a Xience Xpe-
dition 3.5 x 15 mm drug eluting stent was placed across the
lesion and deployed at a maximum inflation pressure of 9 atm.

Intravascular ultrasonography (USG) (Fig. 6) was per-
formed using a 40 MHz Atlantis SR Pro 3.6 F x 135 cm cath-
eter over a previously placed guidewire. Based on the results
of this study the stent was judged to be under expanded and
additional balloon inflations were performed. Balloon angio-
plasty (Fig. 7a-c) were repeated using a NC Quantum 3.25 x
12 mm balloon with one inflation and a maximum inflation
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Figure 3. Initial EKG on first admission.

Figure 4. EKG at second admission demonstrating ST elevation.

pressure of 14 atm, followed by a NC Trek 3.5 x 8 mm balloon
with one inflation and a maximum inflation pressure of 12 atm.
The resulting stenosis was zero.

The patient underwent a left coronary angiography 3
days after the second intervention. An Expo 6F FL4 catheter
was positioned in the vessel ostium under fluoroscopic guid-
ance. Angiography was performed in multiple projections
using hand injection of contrast. There was no angiographic
evidence of significant restenosis within the previously stented

segment (Fig. 8).
Discussion

Massive penetrating cardiac injury causes significant cardiac
chamber damage with often the victim unable to make it to
the trauma bay alive. The most common clinical presentations
include hemorrhage and pericardial tamponade [2, 10].

Figure 5. Initial cardiac catheterization.
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Figure 6. Intravascular USG showing pseudoaneurysm.

Interestingly, despite the fatal nature of the penetrating
cardiac injury approximately 70% of the patients do not show

symptoms of cardiac injury [11]. Penetrating cardiac trauma
is known to cause myocardial infarction, coronary laceration,
and AV fistula, coronary injury with aneurysm, pericardial
tamponade, ventricular aneurysms, fistula formation, valvular
or papillary muscle laceration and foreign body retention [12].

Aneurysm of the LAD coronary artery after chest trauma
is extremely rare [5]. There are isolated cases reports docu-
menting fistulous tract between LAD and coronary chambers
known as coronary cameral fistulac (CCF) [6]. In addition,
there have been rare reported cases of iatrogenically created
coronary artery aneurysm post Coronary artery bypass graft
(CABQG) [13].

An aneurysm is defined as > 1.5 times normal arterial di-
ameter. Unlike a true aneurysm, which involves all of the lay-
ers of the arterial wall, pseudoaneurysms involve only one or
more layers of the vessel wall [14]. The incidence and course
of coronary artery pseudoaneurysms are not exactly known
[15]. False aneurysms can result in rupture, bleeding, tampon-
ade and myocardial infarction which may be lethal [15].

Coronary artery injury is rare with some reports citing an
incidence of 3.1-4.4% of penetrating cardiac injury [2, 4, 16]
and often requires surgical or interventional treatment. LAD is

C
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Figure 7. (a) Coronary angiography showing stenosis. (b) Balloon angioplasty. (c) No stenosis present in the previously balloon

angioplasty and stented segment.
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Figure 8. Left coronary angiography 3 days after the second intervention showing no restenosis.

the most frequently involved vessel followed by RCA [2, 17].
Differentiation between a true and false aneurysm can be
determined from clinical presentation or by using conventional
angiography [18]. Intravascular ultrasound or electron beam
computer tomography may help in making an accurate diag-
nosis complimenting angiography [19, 20]. Penetrating cardiac
injuries in the vicinity of the coronary arteries should be repaired
with pledgeted mattress sutures. Small peripheral coronary ar-
teries can be ligated, although the larger ones should be repaired
due to their supply to a large portion of myocardium [2, 21].

Currently there are no evidence based guidelines on the
treatment modality for coronary pseudoaneurysms due to their
relative rarity. Size, morphology, location of the lesion [9], as
well as surgical risk are the initial determinants of treatment
modality.

As percutaneous coronary intervention has developed
along with newer adjunctive pharmacology, percutaneous cor-
onary intervention (PCI) is used not only for simple coronary
lesions but also as the treatment of choice for more complex
coronary artery pathologies. This includes coronary aneu-
rysms, pseudoaneurysms and perforations.

Coronary artery aneurysms can be managed successful-
ly by using PTFE-coated stents or autologous vein grafts for
large proximal vessels, provided that the stents can be deliv-
ered to the site [22, 23]. Percutaneous coil embolization has
often been used for coronary artery false aneurysms [22] and
coronary perforation [24].

For patients with coronary artery disease needing stent
placement the current stent options are drug eluting and bare
metal stents. Large randomized trials have shown that while
late (greater than 30 days) re-stenosis is seen more frequently
in bare metal stents, overall mortality rates between the two
types of stents are not statistically different [25].

For coronary aneurysms and perforations the stent of
choice to use is a PTFE covered stent, especially in the large
epicardial arteries involving the proximal and mid segments
[26]. These stents will effectively seal any active or potential
perforation with a success rate of up to 91% being reported
[22]. Covered stents have the disadvantage of being more
bulky and more difficult to place and have been shown to have
a higher rate of early re-stenosis in the first 30 days (10.3% vs.
3.4%) [27]. This necessitates long-term antiplatelet therapy for
at least 1 year.

Other options for perforations include bare metal stents
with narrow struts [28], and if stenting cannot be achieved
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surgical intervention can be attempted but with a reportedly
higher morbidity and mortality rate [29].

Conclusions

Of the various modalities of management of ACS we have opt-
ed for interventional management by placement of stent. The
second line of treatment option (in case of a failed stent) was
to go for CABG. The patient responded well by showing clini-
cal improvement and the follow-up echocardiogram showed
improvement of EF from 40% at admission to 60% following
stent placement.

Based on the patient’s relatively young age and lack of
associated systemic risk factors there is an insignificant chance
of atherosclerotic disease as the cause of the ACS. In addition,
the isolated pseudoaneurysm with a scar tissue and stenosis
of the LAD in contrast to otherwise healthy coronary vessels
provides strong evidence that this case of ACS was result of
penetrating cardiac injury and not a coronary vessel disease.

We conclude that in the context of cardiac trauma, either
penetrating and/or blunt, should be considered as one of the
possible causes of ACS in otherwise young patients presenting
to the emergency department.
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