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ABSTRACT

Background and Objectives] One of the major limitations in coronary intervention is restenosis. This
study was aimed to identify clinical, angiographic and procedural factors, which may be related to the
second restenosis (SR). Materials and Method(J We studied 101 patients who underwent more than two
follow-up coronary angiograms after two coronary interventions between Jan 1996 and Dec 1998 in
Chonnam University Hospital (out of 4092 total coronary interventions in 3030 patients during the same
period). The patients were divided into two groups according to the evidence of second restenosis (SR).
Fifty two patients (Group A0 56.6+ 9.9 year, MO FJ 4400 8) who had SR, and the other 49 patients
(Group B0 53.8+ 8.5 year, MO FJ 4400 5) were analyzed. Clinical features, angiographic characteristics,
coronary interventional procedures, and other risk factors were compared between two groups by
univariate analysis and multivariate stepwise logistic regression analysis for the predictive factors of
second restenosis. Results[] 1) The clinical variables of age, sex, clinical diagnosis, and risk factors were
not different between two groups. 2) The lesion types severer than B, by AHA/ACC classification were
associated with SR (p<0.05). 3) Recurrent angina as an indication for follow up angiography was
associated with SR (p<0.01). Conclusion[] The predictive factors associated with SR were patient’s
subjective symptom and lesion severer than type B, according to AHA/ACC classification. (Korean
Circulation J 1999529 (6):550-559)
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Table 1. Clinical characteristics of the patients with
second restenosis (Group A) and without second
restenosis (Group B)

Group A Group B
(n052)  (nO49) PYalve
Age 56.6x 9.9 53.8+ 8.5 NS
Sex (MO F) 4408 4405 NS
Diagnosis
Stable angina 7 (13.5%) 4 ( 8.2%) NS
Unstable angina 18 (34.6%) 18 (36.7%) NS
Acute MI 20 (38.5%) 23 (46.9%) NS
Old Ml 7 (13.5%) 4( 8.2%) NS
Risk factors
Family history 2(38%) 5(10.2%) NS
Diabetes 14 (269%) 7 (14.3%) NS
Hypertension 26 (50%) 26 (53.1%) NS
Smoking 38 (73.1%) 36 (73.5%) NS
Hyperlipidemia 30 (57.7%) 28 (57.1%) NS

*MIO myocardial infarction
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Table 2. Anigographic characteristics in patients with
second restenosis (Group A) and without second
restenosis (Group B)

Group A Group B
(nO052)  (nD49) PYalve
Vessel number <0.05
One vessel disease  17(32.7%) 30(61.2%)
Two vessel disease  22(43.2%) 13(26.5%)
Three vessel disease  13(25%) 6(12.2%)
Target lesion NS
Proximal 9(17.3%) 12(24.5%)
LAD Middle 19(36.5%) 15(30.6%)
Distal 1C 1.9%)  4( 8.2%)
LCX Proximal 5( 9.6%)  8(16.3%)
Distal 2( 3.8%) 2( 2%)
Obtuse marginal 1C 1.9%) 0( 0%)
Intermediate 3( 5.8%) 0(C 0%)
Proximal 4 7.7%) 1( 2%)
RCA Middle 3( 5.8%) 6(12.2%)
Distal 5( 9.6%)  1( 2%)

*LADO left anterior descending artery, LCXO left cir-
cumflex artery, RCAO right coronary artery
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Table 3. Angiographic morphology by AHA/ACC classification in patients with second restenosis (Group A) and

without second restenosis (Group B)

Type
A B1 B2 C
Group A First restenosis 2 ( 3.8%) 16 (30.8%) 17 (32.7%)* 17 (32.7%)*
(nO 52) Second restenosis 2 ( 3.8%) 13 (25%) 20 (38.5%) 17 (32.7%)
Group B First restenosis 7 (14.3%) 29 (59.2%) 5(10.2%) 8 (16.3%)
(nO 49) Second restenosis 2( 5.1%) 17 (43.6%) 11 (28.2%) 9 (23.1%)
*0<0.05

553



Table 4. Morphologic characteristics by angiography
in patients with second restenosis (Group A) and
without second restenosis (Group B)

Table 5. Lesion characteristics in patients with second
restenosis (Group A) and without second restenosis
(Group B)

Group A (nO 52) Group B (nO 49)

Angulated 6 (11.5%) 2( 41%)
Bifurcation 6 (11.5%) 2( 4.1%)
Calcification 2 ( 3.8%) 0 ( 0%)

Diffuse* 17 (32.7%) 6 (12.2%)
Eccentric 11 (21.2%) 11 (22.4%)
Irregular* 13 (25%) 4 ( 8.2%)
Ostial 2 ( 3.8%) 1( 2%)

Thrombus 7 (13.5%) 2( 41%)
Total occlusion 9 (17.3%) 7 (14.3%)

*p<0.050 Univariate analysis
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Fig. 1. Coronary interventions in patients with second
restenosis (Group A) and without second restenosis
(Group B). PTCAO percutaneous transluminal coronary
angioplasty, CABGO coronary artery bypass graft.
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Group A Group B
(nO 52) (nO 49)
Primary lesion

RD (mm) 30+ 07 29 + 0.5
MLD (mm) 0.75+ 0.4 0.74+ 0.3
Length (mm)* 15 + 87 10 = 58
DS (%) 751 £ 11.7 747 +£118
Acute gain (mm) 1.8 £ 0.6 1.8+ 0.5
Residual stenosis (%) 148 +13.8 9.8 £123
Late loss (mm) 1.7 £ 0.5 1.23+ 0.9
Loss index 0.98+ 0.2 0.66x 0.5

Restenotic lesion

RD (mm) 30+ 07 30+ 046
MLD (mm) 0.84+ 04 1.37¢ 0.9
Length (mm) 159 + 94 123+ 54
DS (%) 72.0 £ 12 56.0 £ 25

Acute gain (mm) 1.77x 0.6 1.81+ 0.5
Residual stenosis (%) 13.1 £ 17.4 8.7 £ 208
Late loss (mm) 1.8+ 0.8 0.17+ 1.0

RDO reference diameter, MLDO minimal luminal dio-
meter, DSO percent stenosis of lesion site, *p<0.05 (OR
1.11,95% C1 1.03-1.19)
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Table 6. Predictors for second restenosis by multivariate analysis in patients with second restenosis (Group A)

and without second restenosis (Group B)

Group A Group B OR (95%Cl) p value
Indications for Symptomatic or positive
follow-up stress test 42 (80.8%) 19 (38.2%) 8.17 (2.86—23.3) <0.01
angiography Elective 10 (19.2%) 30 (61.2%)
) <B; 18 (34.6%) 36 (73.5%)
Lesion Type 575 (2.01-16.4) <0.05
2 B2 34 (65.4%) 13 (26.5%)
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0,000 00,00 D000 00,000 00, 0
000 00 000 D000 OO0 00 000 00
00 0000 000 000 00 000 0000,
000 OO0 0000 00 00 00 0000000
ooooo.

= H72 Mgk

goob oob 0 010 0ooo oooob oo
U oo oboboob booo oo boog ooo
0 00,020 0000 ooob ooo oooo o
og oooo, oobooob, boo oo, coooo
uo0oboobobbo oooo,ob oboo o
0o 00 00 oo 0o 0oobb ooob oooo
uooo 0o 0oob booo oooo oo ooo
oo oo ooboo.

o Ok
i =

o7 1 :

0000 000 0 U0 000 oooo ooo o
00 00 000 00 oooo oooo ooo, o
000 000 0000 oo Oooo ooo oo.

oy 2

0000 0000 OOo0O00 OO0 ooogooo
19960 1000 19980 120 OO0 OOOOOO
O 0 0000 0ooo oooo 4,920, 30300
0O 000 0000 000 000 00 oo ooo
0O 0000 00O00,020 0000 00 520 (A0
56.6+ 9.90,00004408)0 020 0000 OOO
490(BO 53.8+ 850, 00044050 OOOO
000 Oooodg, o0oo ooo oo, ooooo o
0 0000, 00 00 O OO0 Ooooo ooooo
000 00 OO0 OoOoooO 0o oo ooo.

2

1) 00000 00, 00, 0000, 000 0ooo
00 0000 0O 000 o000 oo ooo ooo
ooo.

2) 0000 0000 020 oooo oo oo o
0000 O000000@2.7% vs 61.2%), OO0O0O
0 (43.2% vs 26.5%), 00000 (25% vs 12.2%)00
000 0oooo, oooooo ooodo ooo o
0 (de novo lesion)] 000 020 O0OO0OO O O
00 (50% vs 30.6%, p<0.05).

3) 000000 U0 0000 0000 ACC/AHA
000 OO0 0000 020 gooo oo Aooo
B, OO0 OO0 340(65.4%)00 BOO 130
(26.5%)0 OO O 00O (p<0.05).
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3) 000 000 OO0 0o oo oo od
0 0oo oo oooo, oo oboo, oooo o
gob bod goobdg, 0ob boob oo oo o
gob, 0dbd bobb oo ooo ADog 15
+ 87 mm, BOOO 10+ 58 mmO 0O OO0 OOO
(p<0.05).

4) 000000 ODOOO0 ooooo oo oo o
U0 oobd, oboobbo boob obo b oo
0000 0booboOo ooo ooo Aogdgd 420
(80.8%), BOODO 190(38.8%)00 OO0 OO0

(p<<0.01).

2 e

gobooobo 0o b 01b oobo boo g
000 020 0000 Ooobo oo goboo oo
U gbdodb 0oob bobboo boo oo o
0 0Ooodd, ACC/AHA DO0O0O0O OO ood O
00 B, OO0 OO0 OOOO OOOO Oooo O
goo ood.

M Cloj0020 OO00O- 0DO0O0 O00.
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