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ABSTRACT

Coronary artery perforation(CAP) is one of the most dreadful complications
encountered during Percutaneous Coronary Intervention (PCI). Though being
rare, the high mortality rate associated with CAP makes it one of the most
important complications that should be well known to all the coronary
interventionist.

The treatment modalities range from balloon tamponade, reversal of
anticoagulation, coils, microbeads, pericardiocentesis, covered stents and in
desperate situations, coronary artery bypass graft. We present here a case of 65
year old male with extensive anterior wall myocardial infarction who developed
CAP of proximal left anterior descending artery during PCI. The case was
successfully managed with covered stent.
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INTRODUCTION

Coronary artery perforation (CAP) is a rare compli-
cation that can lead to cardiac tamponade, myocar-
dial infarction (MI), cardiogenic shock, cardiac ar-
rest, and/or death.'” Ellis classification is the most
commonly used for CAP.” Grade I/ II perforations
usually can be managed with reversal of anticoagu-
lation and/or prolonged balloon inflation or deliv-
ery of occlusive coils, fat, or beads. If these perfo-
rations do not get sealed with above interventions
and small endovascular leak persists the use of cov-
ered stents is warranted. Sometimes, such perfora-
tions may require emergency CABG. Grade III per-
forations are more notorious and may need pericar-
diocentesis, polytetrafluorethylene (PTFE)-covered
stent, and/or referral for CABG.®

CASE PRESENTATION

A sixty five year old male presented to emergency
department with typical chest pain of two hours
duration. He was a known case of hypertension for
five years and diabetes mellitus for four years. He
was non compliant to his usual medications. He
was current smoker. On examination, patient was
anxious, diaphoretic. His pulse was 108 beats per
minute, regular. Blood pressure (BP) was 80 mm of
Hg systolic and 60 mm of Hg diastolic. His lungs
were clear, cardiovascular examination revealed
normal 1* and 2™ heart sound. No s3 and s4 were
heard. There was no appreciable murmur. ECG was
done which revealed ST segment elevation in pre-
cordial leads V1 to V6. Echocardiograhic evalua-
tion revealed hypokinesia of left anterior descend-

ing artery territory. Estimated ejection fraction
was 45%. Patient was shifted to cath lab for coro-
nary angiogram and primary percutaneous inter-
vention. On coronary angiogram of right coronary
artery, minor plaques were seen. Left coronary
circulation angiography revealed total occlusion of
proximal segment of left anterior descending ar-
tery. Left circumflex coronary artery was found to
have diffuse lesion. Left anterior descending artery
primary PCI was planned. Left main coronary ar-
tery was engaged with JL3.5 guiding catheter.
Whisper guide wire was crossed across the lesion
and non-compliant balloon of size 2 was inflated
to 8 atm pressure. Immediately after deflation of
the balloon, injection of contrast revealed extrava-
sation into the pericardial space. Diagnosis of cor-
onary artery perforation (Ellis type 3) was made.
Balloon tamponade was done using same NC bal-
loon at 6 atm pressure which achieved absence of
leakage from perforation.Meanwhile, Echocardi-
ography was done and no evidence of pericardial
effusion was seen. Patient did not deteriorate hae-
modynamically till this point of time. Even after
three cycles of inflation deflation of balloon at
interval of 10 minutes each, perforation was not
sealed. Decision was made to reverse anti coagu-
lant effect of unfractionated heparin by Infusion of
protamine sulphate. Total 50 mg of protamine sul-
phate was given via IV infusion. Even after prota-
mine therapy, perforation was not sealed. Howev-
er, patient vitals were stable and only minimal per-
icardial effusion without evidence of tamponade
was noted on Echocardiography. Finally, decision
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Figure 1. Wire crossed across the lesion in LAD.

Figure 2. Coronary artery perforation (Ellis type III)
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Figure 3. Left anterior descending artery Coronary
artery perforation sealed with covered stent.

to use covered stent was made and a covered stent
(of size 3*30) was used. After deployment of cov-
ered stent, perforation was sealed and TIMI grade 3
flow was achieved distal to lesion. Echocardio-
graphic evaluation was continued every 15 minutes
during and 3 hours after procedure. No features of
significant pericardial effusion or cardiac tam-
ponade were noticed. Patient was shifted to CCU
and was started on guideline directed therapy with
Dual antiplatelets, HMG CoA reductase inhibitors,
Beta blockers and Angiotensin receptor blockers
were introduced subsequently during hospital stay.
Further hospital stay was uneventful, and patient
was discharged on day six of admission. On Follow
up, after one week, one month, three month patient
was doing fine. His Echocardiographic evaluation
revealed no evidence of pericardial effusion.

DISCUSSION

While Performing Percutaneous Coronary Interven-
tion (PCI) one of the most catastrophic complica-
tion is iatrogenic coronary artery perforation
(CAP). Luckily it is a rare complication. Incidence
of CAP is 0.43% with PCI1 and it may rise up to
2.9% in chronic total occlusion interventions.2
CAP can lead to cardiac tamponade, myocardial
infarction (MI), cardiogenic shock, cardiac arrest,
and/or death. CAP carries high mortality risk which
can be upto 21.2%.

Risk Factors associated with CAP can be catego-
rized as mentioned below.* Non-modifiable risk
factors: Old age, Female gender, History of previ-
ous coronary artery bypass graft (CABG), Use of
clopidogrel. Modifiable risk factors: Presence of
hypertension, Presence of peripheral artery disease,
Presence of congestive heart failure, Lower body
mass index, Lower creatinine clearance. Risk fac-
tors associated with coronary anatomy and catheter-
ization: Complex coronary lesions (ACC/AHA
Type B2, C) Chronic total occlusions, heavily calci-
fied lesions, angulated, tortuous lesions, narrow
coronary arteries, Aggressive use of oversized bal-
loons and stents, Use of atheroablative devices and
hydrophilic guidewires.

Ellis classification is the most commonly used for
CAP’

Type I: Presence of extraluminal crater without ex-
travasation

Type II: Presence of pericardial or myocardial
blush without contrast jet extravasation

Type III: Presence of contrast jet extravasation
through frank perforation (>1 mm)

Type III (CS): Presence of contrast jet extravasation
into the cavities like a cardiac chamber or coronary
sinus.

Clinical features may range from hypotension, se-
vere chest pain, dizziness, or nausea disproportional
to symptoms. There may be persistent ST segment
changes after balloon deflation. Vasovagal reac-
tions may also accompany perforations along with
severe bradycardia and hypotension.®

Management

Grade 1 perforations usually can be managed with
reversal of anticoagulation and/or prolonged bal-
loon inflation at/or proximal to the perforated ves-
sel segment or delivery of occlusive coils, fat, or
beads. If these perforations do not get sealed with
above interventions and small endovascular leak
persists the use of covered stents is warranted.
Sometimes, such perforations may require emer-
gency CABG. Grade III perforations are more noto-
rious and may need pericardiocentesis, polytetraflu-
orethylene (PTFE)-covered stent, and/or referral for
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CABG.’

In case of perforation operator needs to remain
calm and remember the fundamental that balloons
should remain in the guide or within the lesion fol-
lowing any inflation until angiography confirms
there is no perforation. Once perforation is recog-
nized, balloon expansion to a pressure sufficient to
occlude flow (usually 2 to 4 atm) is the urgent step.
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Once all interventional devices are removed rever-
sal of anticoagulation is indicated. The usual rever-
sal agent for heparin is protamine, Glycoprotein
[Ib/Illa inhibitors -abciximab can be reversed with
an infusion of platelets. The effects of tirofiban and

eptifibatide cannot be reversed with platelet infu-
sions, but both have a shorter half-life compared to
abciximab.” If bivalirudin is used, fresh frozen plas-
ma is the only mean to reverse.®

In case of development of pericardial effusion asso-
ciated with tamponade, emergency pericardiocen-
tesis should be attempted. Development of PTFE-
covered stents is a major advance in the treatment
of CAP. Before the era of PTFE stents, the presence
of a grade III perforation often required emergency
CABG and carried significant mortality.’
In case of Perforations in small vessels, additional
prolonged balloon inflations or the injection of
thrombin, polyvinyl alcohol, Gelfoam, collagen, or
the embolization of microcoils or beads may be
effective options in management.'® !

CONCLUSION

Coronary artery perforation carries high risk of
mortality during PCI. Hence, Anticipation and Ear-
ly detection of perforation is key for successful
management. In case of CAP, the operator and the
team need to remain calm and follow the algorithm
stepwise. All cath labs need to be equipped with
modalities required for management of this cata-
strophic complication.
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