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Case Report

Coronary Artery Perforation during Percutaneous Coronary
Artery Intervention: A Case Report and Literature Review
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Percutaneous coronary intervention (PCI), despite its remarkable efficacy in the treatment of coronary artery disease, has some complications
such as coronary artery perforations, which are uncommon but may lead to pericardial effusion and progress to cardiac tamponade, myocardial
infarction, and death. A 76-year-old woman with a history of exertional angina was admitted to our hospital for PCI. The angiographic feature
of the patient’s PCI was a major dye leakage into the pericardial sac with a frank perforation, representing Type III Ellis classification. Given
her unstable hemodynamic state and a high risk for perforation, immediate pericardiocentesis was performed and a JoStent GraftMaster Stent
was used. In addition, a decision was made to perform a covered stent implantation, as an alternative to surgery, because balloon dilation failed
to stop the leakage. The perforation was sealed successfully. After the pericardiocentesis and the emergency covered stent implantation, the
patient was stable and her hemodynamic state improved gradually. Coronary artery perforations with sequelae during the intervention, albeit
a rare event, may lead to serious complications and even death. While prompt surgical intervention may be life-saving, expertise in the use of
covered stents may provide a valuable rescue option for this serious complication.
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INTRODUCTION negative for cardiovascular risk factors, and she did not
use cigarettes, alcohol, or opium. On admission, she had a
blood pressure of 130/80 mmHg in a resting position, a pulse
rate of 80 beats/min, a body temperature of 37.2°C, and a
respiratory rate of 19 breaths/min. In addition, her physical
examination including levels of hemoglobin, platelets, blood
electrolytes, renal function test, and troponin I and baseline
electrocardiogram were normal.

Percutaneous coronary intervention (PCI) has considerable
efficacy in the treatment of coronary artery disease, but it is
associated with some complications.!"*! One of the uncommon
complications of PCl is a coronary artery perforation, with an
incidence rate of 0.2%—0.6%, which may lead to pericardial
effusion and may consequently progress to cardiac tamponade,
myocardial infarction, and death.l'8 We herein present a case

of a right coronary artery (RCA) perforation during PCIL In echocardiography, the left ventricular ejection fraction was
approximately between 40% and 45%. Coronary angiography
Case REPORT revealed an insignificant stenosis at the proximal portion of the

left circumflex artery and two sequential insignificant stenoses
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sequential long-segment significant stenoses at the midportion
after the RV branch. The left main had a double ostium while
the other vessels were normal. The patient was recommended
to undergo PCI on the RCA [Figure 1].

During PCI, a 6F guiding catheter (right Judkins) and a
0.014-inch guide wire (ASAHI INTECC) were passed through
the long segmental (Type B) lesion of the midportion of the
RCA. Predilation was performed with a 2—-20 Pantera Balloon
(Biotronik), up to 14 ATM (nominal range = 14 ATM), and then
a 3-20 PROMUS Stent (Boston Scientific Corporation, USA)
was deployed on the RCA using up to 18 ATM. Postdilation
was performed with a 3—20 Pantera Balloon (Biotronik), up to
18 ATM [Figure 2]. In the last injection after the postdilation,
dye leakage into the pericardial sac (Type III Ellis classification)
was seen. Thereafter, a temporary pacemaker was immediately
inserted and another access was placed through the left femoral
artery. Next, the 6-F guiding catheter was pulled back, the
postdilation balloon was deflated, and a 3—12 MAVERICK
balloon was inflated up to 14 ATM through a 0.014-inch

RCA lesions

Figure 1: Right coronary artery lesions and the pigtail catheter in the
right anterior oblique view

pigtail catheter

Figure 3: Massive pericardial effusion and pericardiocentesis with a
pigtail catheter

ASAHI INTECC guide wire. The leakage, however, persisted
and the patient’s hemodynamics remained unstable. She
developed tamponade due to massive pericardial effusion
expansion. Heparin was replaced with protamine sulfate and
pericardiocentesis was done with a pigtail catheter [Figure 3].
Subsequently, a decision was made to implant a 3—19 JoStent
GraftMaster Stent (Abbott Vascular Instruments, Germany) at the
perforation site. After the implantation, leakage from 1 covered
stent persisted and another 3-21 JoStent GraftMaster Stent was
deployed. Then, after 20 min, the dye leakage was discontinued
at the perforation site. The patient’s hemodynamic state became
stable, and her distal blood flow was maintained [Figure 4].

On the 3" postprocedural day, the pigtail catheter was collected
from the pericardial sac and echocardiography showed a small
effusion (posterior wall = 8 mm). Six days after the PCI, the
patient was discharged from the hospital. A week later, in
the follow-up visit, she was without symptoms. During the
subsequent monthly follow-up visits, she was in a very good
physical condition too. Follow-up echocardiography did not
show any pericardial effusion. After 3 years, during her last
visit, the patient had no symptoms.

DES stent

Figure 2: Stenting of the right coronary artery with a PROMUS Stent (DES)

Figure 4: Final result after stenting
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Discussion

Coronary artery perforations with an incidence rate of
0.2%—0.6% during PCI constitute a rare complication; they
are, however, associated with high morbidity and mortality.!*?
Defined as evidence of dye or blood extravasation from the
coronary artery during the interventional procedure, coronary
artery perforations are categorized in accordance with the
Ellis classification, which is a categorization scheme designed
to predict the likelihood of major complications. Thus, the
Ellis classification assists the interventionist in determining
the expediency of coronary bypass surgery and the time
period during which the patient with a perforation is at risk
of abruptly developing cardiac tamponade. In Ellis Type I,
there is an extraluminal crater without extravasation. This
type rarely develops tamponade or results in ischemia. In
Ellis Type 11, there is pericardial or myocardial blush without
contrast jet extravasation. When treated with prolonged balloon
inflation, this type usually has a lessening of the contrast
extravasation and a low incidence of adverse sequelae. In
Ellis Type III, there is an extravasation jet through a frank
perforation (>1 mm) or a cavity spilling into an anatomic cavity
chamber (e.g., ventricle and pericardial space). This type is
associated with a high incidence of dramatic complications
including abrupt tamponade, need for urgent bypass surgery,
and disturbingly high mortality. The risk factors associated
with the development of coronary artery perforations include
patient- and angiography-related risk factors.

The patient-related risk factors include the following:
older age, hypertension, previous coronary artery bypass
graft surgery, a history of congestive heart failure, unstable
angina, prior clopidogrel use, lower creatinine clearance,
PCI for non-ST-segment elevation myocardial infarction,
and according to some gender studies. The angiographic risk
factors include the following: Type B or C lesions, a small
vessel size, culprit lesions in the right coronary or circumflex
artery, chronic total occlusion, calcified lesions, tortuous
or angulated vessels, the presence of multivessel coronary
disease, the use of hydrophilic guide wires, atherectomy
devices, intracoronary ultrasound, and stent postdilation
at high pressures.*# Most coronary artery perforations are
caused by guide wires due to a mismatch between the balloon
size and the artery diameter or due to balloon rupture.”? A
balloon-artery ratio of greater than 1.1 has been associated
with a 2-3-fold increase in coronary artery perforations.’®! In
our case, the patient’s risk factors were her age (76 y), gender,
hypertension, and angiography-related risks, consisting of the
type of the lesion (Type B), the culprit lesion on the RCA, and
postdilation at a high pressure. The angiographic feature of the
PCI on our patient was a major dye leakage into the pericardial
sac with a frank perforation (>1 mm), which was a Type III
lesion according to the Ellis classification. The management
of coronary artery perforations varies from patient to patient,
and it also depends on the type of the perforation. Since our
patient was a high-risk case for perforation and had unstable
hemodynamics, we performed immediate pericardiocentesis

and used a JoStent GraftMaster Stent (an expandable balloon
device with a single layer of polytetrafluoroethylene).

Since balloon dilation failed to cease the leakage, we decided
to perform covered stent implantation (as an alternative to
surgery) and sealed the perforation successfully. The whole
procedure was conducted for 20 min and the patient did not
need emergent surgery. After the pericardiocentesis and the
emergency covered stent implantation to treat the perforation
site, she was stable and her hemodynamic state improved
gradually. On the 6™ postprocedural day, the patient was
discharged with Plavix, ASA, atorvastatin, captopril, and
metoprolol.

At 1-week follow-up, the patient was well without any
complications. In monthly follow-ups with echocardiography,
no pericardial effusion was detected and after 4 months, the
patient was in a very good physical condition. During her last
visit in 2016, 3 years after PCI, she had no symptoms.

CONCLUSIONS

Coronary artery perforations with sequelae during the
intervention are rare and may lead to serious complications
and even death. While prompt surgical intervention may be
life-saving, expertise in the use of covered stents may confer
a valuable rescue option for this serious complication.
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