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BACKGROUND Perforation of the coronary artery during percutaneous
intervention is a feared complication, as it may cause cardiac tampo-
nade, increasing morbidity and mortality. Some methods used to treat
distal coronary artery perforations are prolonged balloon inflation and
embolization with fat particles or coils. There are few published cases of
using polyvinyl alcohol (PVA) particles to treat perforation. We report
our single-center experience of 8 cases of the use of PVA particles for
the treatment of distal coronary artery perforation.

METHODS We present a single-center experience at Metro Hospital
and Heart Institute in Noida, India. From June 2016 to May 2022, 11,540
percutaneous interventions were performed. Distal coronary artery
perforation was noted in 8 patients. The indications for the procedure
were stable angina in 2 patients, unstable angina in 2 patients, non-ST-
segment elevation acute coronary syndromes in 3 patients, and ST-
segment elevation myocardial infarction in 1 patient.

RESULTS Perforation was noted in the left anterior descending coronary
artery in 2 patients, in the right coronary artery in 1 patient, in the diagonal
branch in 1 patient, and in the left circumflex coronary artery and obtuse
marginal branch in 1 patient. This was caused by the coronary wire in all cases.
Prolonged balloon inflation was performed, which did not seal the perfora-
tion. A 0.018-inch microcatheter was advanced into the distal artery, and PVA
particles were infused (in a mixture of 50% saline and 50% contrast). This led
to the successful closure of the perforations in all 8 patients. Percutaneous
coronary intervention was completed successfully, and no complications
were noted. Two patients developed tamponade prior to closure requiring
pericardiocentesis. Serial echocardiography after PVA infusion did not show
an increase in effusion. Two patients reported mild chest pain that was
diagnosed as pericarditis and resolved at follow-up. All patients were dis-
charged with no change in ejection fraction at the time of discharge.

CONCLUSIONS Our case series demonstrated that embolization by
PVA particles is a safe option for treating distal coronary artery per-
forations and was successful in all our patients. We conclude that
occluding a distal coronary vessel perforation with PVA particles is
safe, effective, and simple. This should be an important addition to
the list of available alternatives.
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BACKGROUND Coronary artery perforation is a feared complication
of chronic total occlusion (CTO) percutaneous coronary intervention
(PCI) and often leads to serious adverse clinical events.

METHODS We analyzed clinical and angiographic parameters from 9,618
CTO PCIs in the PROGRESS-CTO (Prospective Global Registry for the Study of
Chronic Total Occlusion Intervention). Logistic regression prediction
modeling was used to identify independently associated variables, and
models were internally validated with bootstrapping. Clinical coronary artery
perforation was defined as any perforation requiring treatment.

RESULTS The incidence of clinical coronary perforation was 3.8% (n =
367). Five factors were independently associated with perforation and
were included in the score: patient age > 65 years, +1 point (OR: 1.79;
95% CI: 1.37-2.33); moderate or severe calcification, +1 point (OR: 1.85;
95% CI: 1.41-2.42); blunt or no stump, +1 point (OR: 1.45; 95% CI: 1.10-
1.92); use of antegrade dissection and re-entry strategy, +1 point (OR:
2.43; 95% CI: 1.61-3.69); and use of the retrograde approach, +2 points
(OR: 4.02; 95% CI: 2.95-5.46). The resulting score showed acceptable
performance on receiver-operating characteristic curve (area under
the curve: 0.741; 95% CI: 0.712-0.773). The Hosmer-Lemeshow test
indicated good fitness (P = 0.991), and internal validation with boot-
strapping demonstrated a good agreement with the model (observed
area under the curve: 0.736; 95% bias-corrected CI: 0.706-0.767).

Figure. Panel A: PROGRESS-CTO perforation risk score and corresponding risk
percentage; Panel B: Proportion of patients within each perforation risk group.
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CONCLUSIONS The PROGRESS-CTO perforation score is a useful tool

for prediction of clinical coronary perforation in CTO PCI.
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