G3-CAP — Registry
Grade 3 CoronAry Perforation multicenter registry

Incidence, predictors, management and outcomes

BACKGROUND

Grade Ill coronary perforation or coronary rupture is an extremely rare but well recognized complication of
percutaneous coronary intervention (PCl) The incidence of grades I to Ill coronary perforation ranges from
0.1% to 3.0%. (1,2).A previous meta-analysis focused on this topic including 965 cases among all three types
of perforation according to the Ellis classification. Grade Ill coronary perforation is certainly the most
serious form of perforation and it is associated with the highest mortality rates (7%-44% of cases) very high
rate of cardiac tamponade (almost half of cases) or emergent CABG (20%-40%) (3 —6). Some retrospective
registries specifically reported about the grade Il subgroup alone although with a low overall numerosity.
The largest registry up to now was published by Al-Lamee, Colombo A et al (7) including 56 patients (table

1)

Table 1: overview of published studies

Author Overall Ellis 1 Ellis 2 Ellis 3
Kiernan 68 30 25 13
Jacob 35 NA NA NA
Panagiota 5 1 1 3
Shimony 57 7 30 20
Shirakabe 12 3 2 7
Javaid 72 14 33 25
Ramana 25 6 10 9
Stankovic 84 0 56 28
Witzke 39 8 15 16
Fasseas 95 17 58 20
Eggbrecht 19 NA 7 10
Gunning 52 NA NA NA
Dippel 36 0 19 16
Gruberg 84 NA NA NA
Ellis 62 13 31 18
Ajluni 35 NA NA NA
Al-Lamee 56 0 0 56
LiuY 64 NA NA NA
Hendry 44 0 8 36
Copeland 21 7 9 3

Total (20 studies) 965 106 304 280




The improvement of interventional techniques in the last years provided new devices and techniques
(including coils, glues, microcatheters) helping the operator to solve this hazardous complication.
Conversely the best strategy according to the underlying mechanism of perforation is not well defined (i.e.
for instance distal guidewires perforation versus proximal coronary rupture subsequent to balloon

dilatation)

METHODS

The study will be multicenter involving high volumes of coronary intervention.(see below “Invited centers”)

Aim of the study is to report the incidence, predictors, treatment, and long-term outcomes of all patients

with grade Ill coronary perforation as a complication of PCl in the real-world setting.

Successful of treatment of grade lll perforation, Major Adverse Cardiac Event (MACE) and its single

composite will be recorded. (see below “study definitions”).

Additionally, a pre-specified analysis according to perforation / rupture will be provided in order to explore

differences in acute management of perforation.

All cases of grade Il coronary perforation, as defined by the Ellis et al. will be included. Baseline date,
procedural characteristics, devices related to perforation, immediate management, short term and long
term outcomes will be recorded in a dedicated database published online on our website

(http://www.cardiogroup.org/protocols/index.php?cat=perforation )




STUDY DEFINITIONS.

Grade Il coronary perforation or coronary rupture: extravasation of blood through a frank perforation (=1

mm) or into an anatomic cavity chamber on coronary angiography (Ellis et al. criteria )(8).

Successful treatment of grade Il perforation: absence of any angiographic evidence of contrast

extravasation or clinical or echocardiographic signs of cardiac tamponade.

Stent restenosis: >50% diameter stenosis by quantitative coronary angiography within a previously stented

segment.

Target lesion revascularization (TLR) any repeat revascularization for a stenosis within the stent or within

the 5-mm borders adjacent to the stent.

Target vessel revascu- larization (TVR) need for any repeat revascularization on a treated vessel.

Major adverse cardiac event (MACE) combination of all cause mortality, MI, TLR, TVR, and need for CABG.

Stent thrombosis (ST) was defined according to the Academic Research Consortium (9) definitions and

cumulative ST as a combination of all episodes of ST during follow-up.

COORDINATORS
Dr. Enrico Cerrato
AOU San Luigi Gonzaga, Orbassano - Ospedale degli Infermi di Rivoli, Rivoli, Torino

G3CAP Investigators:
San Raffaele, Milan, Italy

- Antonio Mangieri
Antonio Colombo
Barbara Bellini
Matteo Montorfano

Interventional Unit, Infermi Hospital, Rivoli and
San Luigi Gonzaga University Hospital,Orbassano, Turin, Italy

- Enrico Cerrato

- Ferdinando Varbella
- Francesco Tomassini
- Fabio Ferrari

- Cristina Rolfo



Giorgio Quadri
Alfonso Franze

Citta della Salute e della Scienza, Turin, Italy

Marco Pavani
Maurizio D'Amico
Federico Conrotto
Fabrizio D'Ascenzo

San Giovanni Bosco Hospital, Turin, Italy

Piera Capasso
Francesco Colombo
Roberto Garbo
Fabrizio Ugo

Seriate Hospital, Bergamo, Italy

Alfonso lelasi
Giulietta Grigis
Maurizio Tespili

Umberto | Hospital, Sapienza University of Rome, Italy.

Massimo Mancone
Simone Calcagno
Gennaro Sardella

Hospital Clinico San Carlos, Madrid, Spain

Nicola Ryan
Javier Escaned

Cardiology Unit, Valduce Hospital, Como, Italy

Alessandro Durante
Davide Giacomo Presutti

External Institutions reviewers

Azeem Latib
Lorenzo Azzalini



REFERENCES

1. Gruberg L, Pinnow E, Flood R, et al. Incidence, management, and outcome of coronary artery perforation during percutaneous coronary
intervention. Am J Cardiol 2000;86:680 -2, A8.

2. Fasseas P, Orford JL, Panetta CJ, et al. Incidence, correlates, management, and clinical outcome of coronary perforation: analysis of 16,298
procedures. Am Heart J 2004;147:140 -5.

3. Shimony A, Zahger D, Van Straten M, et al. Incidence, risk factors, management and outcomes of coronary artery perforation during
percutaneous coronary intervention. Am J Cardiol 2009;104:1674 -7.

4. Javaid A, Buch AN, Satler LF, et al. Management and outcomes of coronary artery perforation during percutaneous coronary intervention. Am
J Cardiol 2006;98:911- 4.

5, Roguin A, Beyar R. Coronary perforation 2006 —watch for the wire. J Invasive Cardiol 2005;17:606 — 8.

6. Fukutomi T, Suzuki T, Popma JJ, et al. Early and late clinical outcomes following coronary perforation in patients undergoing percutaneous
coronary intervention. Circ J 2002;66:349 —56.

7. Al-Lamee R, lelasi A, Latib A, Godino C, Ferraro M, Mussardo M, Arioli F, Carlino M, Montorfano M, Chieffo A,Colombo A. Incidence,
predictors, management,immediate and long-term outcomes following grade Il coronary perforation. JACC Cardiovasc Interv. 2011 Jan;4(1):87-
95. doi: 10.1016/j.jcin.2010.08.026. PubMed PMID: 21251634.

8. Ellis SG, Ajluni S, Arnold AZ, et al. Increased coronary perforation in the new device era. Incidence, classification, management, and out- come.
Circulation 1994;90:2725-30.

9. Cutlip DE, Windecker S, Mehran R, et al., for Academic Research Consortium. Clinical end points in coronary stent trials: a case for
standardized definitions. Circulation 2007;115:2344 -51.



