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ABSTRACT

Background and Objectives : Coronary artery perforation is a rare, but potentially deadly, complication of per-
cutaneous coronary intervention (PCI). The purpose of this study was to analyze the clinical characteristics, and
outcome, of coronary artery perforation. Subjects and Methods : We retrospectively reviewed 3,782 consecut-
ive PCls, performed between January, 1994 and May, 2002 at the Samsung Medical Center, from the database re-
cords. The medical records and angiograms of the patients were also reviewed. The coronary artery perforations
were classified according to Ellis’ classification. Results : A coronary artery perforation was noted in 24 patients
(0.6%). It was most commonly observed during PCI of the right coronary artery (46%) and a chronic total occlu-
sion intervention (42%). The number of the patients with Ellis’ classes I, II and III were 11, 8 and 5, respectively.
The most frequent causes of the perforation were guidewire, followed by balloon (11 and 8 cases, respectively).
The interventional modality with the highest risk of perforation in this study was rotational atherectomy, (4 out of
157, 2.6%). Five patients had cardiac tamponade, of which four occurred during a rotablator procedure. Pericardi-
ocentesis was performed in 5 patients, while 3 patients with class [II perforations received emergent coronary artery
bypass surgery. There were no in-hospital mortalities, although the duration of the hospital stay for the class III
patients was longer than those with classes I or I perforations. Conelusion : A coronary artery perforation during
percutaneous coronary intervention is a potentially serious complication. However, the immediate and adequate
management results in a fairly good prognosis. (Korean Circulation J 2003;33(4):277-283)
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Table 1. Ellis classification of coronary perforation

2479(0.6%) 1tk & el dEe HFo] AN
| 2439 AAES gAoR ZY AT AE flo]

Elol st o718 Eoskn BB £G4E A=
slof )5 Q, AR £AEA) 54 @
A=]

o] sl AT #E M2 Ellis ¥7E5 ]
£351o] Z42} Class I, Class 10, Class IMZ #533kth
(Table 1) (Fig. 1).%

7}

Mz

e o] SIS 2479 $A1e] BAFE 64+
11AI93L, F27F 1678(0.6%), 2127} 878 (0.7%) ©]
Sk o] 159elx, Fxro] 618, FAgo]
6gelA, 83 aAEFo] 8HelA HEE Ik 17
Y AT A 10, EedE F4S #47t 649,
83§73 ATAEAS S 5HoqltE A WA

o FAER] 797 92% R, thEE AR 62%°1
A #EE e (Table 2).

T AFo] U 3 ¢ o] 46%= 7f
7 woke) W S Ej= American College of Cardiol-
ogy/American Heart Association(ACC/AHA) ¥ -
F=2 type Bi7} 4%, typeBy7} 21%, type C7} 7T5% =
59 W] Wtk ok dl) WHo] 10 (42%), A

A crater extending outside the lumen only, and in the absence of linear staining angiographically

Class 1 suggestive of a dissection

Class 1T Pericardial or myocardial blush without a=1-mm exit hole
ClassIIl Frank streaming of contrast through a=1-mm exit hole
ClassIll

Perforation info and anatomical cavity chamber, cavity spilling coronary sinus, etc.

show the site of perforation on coronary angiograms.
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Table 2. Baseline clinical characteristics (n=24) 2 2479 A F 239elA] T Al 59t &
Age (yrs) 64£11 (range 38—-83)  <lo] Hll, WA 142 #F™ TAlE & 1447t
Male/Female 16 (67%) /8 (33%) Flell g1E%lom Class [ s xe-g B3l
Diabetes mellitus 6 (25%) FEul P Ydeloa XM 98 HSr}
Hypertension 15 (637 1178 (46%) 0.2 74 £& WIS nylon], E4o] o
Smoking 6 (25%) & 797} 87(33%), 84 ZApE DAle] oat A
Hyperlipidemia 8 (33%) e % v e AE Tl S e
7} 4% (17%), 2~RIEe] &gk 397t 198 (4%) o130tk

Clinical diagnosis

Acute myocardial infarction 5 (21%) A BApA Al B AF] HRES, 3 5
Stable angina 10 (42%) AE AAlEe ot 971 1534 T 48O Z2(2.6%)
Unstable angina 6 (25%) 7F¢ gokom G- Mo ost 97}t 37827 = 111
Non Q myocardial infarction 3 (13%) (0.3%), EA0) 23+ 7% 3,653 = 83(0.2%), 1
Prior myocardial infarction 6 (25%) a3 ~EEo] o3t A7} 2,344 % 17(0.04%)0)
Prior PCI* (any vessels) 2 ( 8%) oyt
Prior PCI* (target vessels) 2 ( 8%)
Ejection fraction<50% 5(21%) el ofsh wee e A 11 F 81
* . percutaneous coronary intervention (74%) oIl Class 15101, 78(63%) WA & o
A ] A WS Aol 22 2
Table 3. Baseline angiographic characteristics (n=24) 9] F+ floppy @0l 78 (74%), intermediate
Lesion morphology 54 XM0] 3H(27%), standard @A) 17H(9%)
ACC/AHA lesion class oA AREE T, floppy =84S ARESE A= 51
Type A 0 ( 0%) oA Ao g I-E F5= X (hydrophilic coated
Type B 1( 4%) guidewire) & ARE-3F 74-9-%tt,
Type Bz 5@% FAoll ot W Ay A 8ellA] T o) &
Type C 18 (75%) 2] B (balloon to artery ratio) = 0.83~1.17°]%11,
foral occlusion OUZD 5w el 1671990199 £ FEOR B4 &
Calcification 10 (42%) Lo AlelEl & ulArELol
Diffuse lesion 521%) %;x%]i;; ﬁ?ﬂf ]—oﬂr/:zﬂ- dEm AT 7T
Ostial lesion 1( 4% voren = e
Bifurcation 4017%) 2] H](burr to artery ratio) = 0.5~0.720|31, F
Thrombus 2 ( 8%) 2 AT daellA], Ak A3]g) zto] FHkE F50]
Acute angulation 3 (13%) = rgHellA skl et 479 2a) F 39
Target coronary artery A Class I H¥E Bt Table 4).
Left anterior descending artery 8 (33%) /‘hf} P2 5ol IEERN L, Class T H3o]
Left circumflex artery 521%) , Class T &go] 3ot #Ew o] da
Right coronary artery 11 (46%) EE# 37 Ak AAg A%l 93t ASr) 39, E

AHA/ACC : American college of cardiology/American

heart association A e ot 97T 2otk A s B

W 519 3R} FoA] Zzk o7 AFAQl AgHA)

ol
st “QE} 2 iwlo] 109 (42%), vIRkd Wwe] 57 7} Al H9)3 o5 & Class M 3= HSH 359
(21%), BAF o] 4 (17%), 0] gt o] 3AE2 BT $5 #eW &S A8 wgitt
39 (13%) oA #HZE T} (Table 3). (Table 5). Class I 35 B3d 259 A2 4

=
T 32 Heli= Class[©] 119, Class 17F @ AAF & w2 ol 1023 34 FdES Al
84, Class 7} 59°]%lt}. Abciximaba Class [ H  3F & d3 23& Hyo] #EER] atth 4
TS BAY 199 - 7t Foistar Qi) B HFy o] AW 5] AF BFolA 4d bz Hw



Table 4. Incidence and classification of coronary artery
perforation by interventional modality

Classification
Cause Incidence
Class I ClassII ClassII

Guidewire  11/3782 (0.3%) 8 3
Balloon 8/3653 (0.2%) 3 4 1
Stent 1/2344 (0.04%) 1
Rotablator 4/ 153 (2.6%) 1 3
ELCA 0/ 39 (0%)
DCA 0/ 14 (0%)

ELCA : excimer laser coronary angioplasty, DCA : dire-
ctional coronary atherectomy

Table 5. Treatment and in-hospital outcomes of 24 pati-
ents with coronary artery perforation

Class of perforation

Class 1 ClassI  Class 1T

Pericardiocentesis, 0 (0%) 2 (4%) 3 (13%)
n (%)

PTFE-covered stent, 0 (0%) 0 (0%) 1 4%)
n (%)

Urgent CABG, 00% 00%  3(3%
n (%)

Death, 00% 00%  0(0%
n (%)

In-hospital stay, days . L .
(mean - SD) 10.6+6.1 10.5+52 26+25

PTFE : polytetrafluoroethylene, CABG : coronary artery
bypass graft

APg=E Aol

e D30 XEEE 249 IS BE FAloA
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I oF B ] A1 #EER] Pkt (Fig. 2).
PTFE covered stenti= 2°|olA] A|=E 101} 1o|¢]
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Fig. 2. Coronary angiograms showing : (A) class Il coro-
nary artery perforation by stent implantation : and (B)
final result after deployment of the PTFE-coated stent with
no further leakage.
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