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PTCA skl o=k HEH®  Risk factors for later re-
BIZEAE T 5 RTFOKRE stenosis after successful

coronary angioplasty:
Mitsui Memorial Hospi-

tal experience

RN =L Mitsuhiro TOHMA*
A & Tetsu YAMAGUCHI

Summary

To determine the risk factors for restenosis, 170 patients with 245 stenotic lesions who underwent
follow-up coronary angiography after successful coronary angioplasty (PTCA) were evaluated. The
mean angiographic follow-up period was 116 +39 days (+SD).

Restenosis was defined according to 3 criteria: 1) 2509%, loss of the gain achieved by PTCA,
2) 2609, stenosis at follow-up, 3) =309, increase in stenosis from post-PTCA. The rate of restenosis
was 41.29, by criterion 1), 32.2%, by criterion 2) and 34.39%, by criterion 3).

By univariate analysis of 12 clinical, 9 angiographic and 8 procedural factors, 6 factors were
significantly associated with restenosis: 1) left anterior descending artery, 2) severe stenosis before
PTCA, 3) long lesions, 4) calcified lesions, 5) maximal inflation pressure =100 psi, 6) number of
inflations =6 times. No clinical factors were suggested to have significant influence on restenosis.

Multivariate analysis (stepwise method) revealed independent 6 factors related to restenosis in
the following order of importance: 1) number of inflations, 2) maximal inflation pressure, 3) presence
of calcification, 4) vessel dilated at PTCA, 5) diabetes mellitus, 6) lesion length.

The residual stenosis had no significant influence on restenosis. This may have been due to a small
number (14.7%,, 36 lesions) of prominent residual stenoses (=409%,) in this study.

The presence or absence of intimal disruptions had no significant influence on restenosis.

It was suggested that restenosis after successful PTCA may be influenced mainly by ““local factors ”’
related to regions.
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Hkeogs i, 1) PTCA i© & 5 RS 0

) Total PTCA
Apr. ' 86-Mar. 87
274 cases
395 lesions
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Success Unsuccess
236 cases 38 cases
330 lesions 65 lesions

I
[ |

Follow up CAG (+) Follow up CAG (-)
170 cases 66 cases
245 lesions 85 lesions

Fig. 1. Study group.

Criterion 1.
=50% loss of gain achieved at PTCA.
101 lesions, 41.29%,.

Criterion 3.
=309% increase in ste-
nosis from post-

Criterion 2.
=>609% stenosis at
follow-up.
79 lesions, 32.2%. PTCA.
84 lesions, 34.3%.

Fig. 2. Rate of restenosis according to 3 cri-
teria.

50% LAE o BeZEHEAT, 2) FBIEREE O PR A
60% LLE, 3) PTCA E#%X Y 30% DLEDR
EHTFDOESODEBRICESVWT ZREFIRENF
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Table 1. Variables entering univariate analysis
of restenosis after successful PTCA

Clinical variables
Age
Sex
Duration of angina
Angina: stable/refractory
History of OMI in PTCA region
AMI
History of CABG
Diabetes mellitus
Hyperlipidemia
Smoking
Hypertension
Uricemia
Angiographic variables
Vessel dilated at PTCA
Single vessel/multivessel
Severity of stenosis before PTCA
Lesion length
Concentric/eccentric
Wall irregularity
Calcification
Bifurcated lesion
Angulated lesion
Procedural variables
Number of times
Inflated balloon/artery diameter ratio
Maximal inflation pressure
Severity of residual stenosis after PTCA
Improvement in stenosis
Intimal disruption
Number of inflations

Elective/emergent

OMI=o0ld myocardial infarction; AMI=acute
myocardial infarction; CABG =coronary artery by-
pass grafting.

PTCA #%DEIRIIE A

TREMLERE 1T - 7o FEEHLEICIE ? test, Stu-
dent’s unpaired t test vz, Eiz, 1) L
ED#4 7, 2) BERRK, 3) BRI, 4) Wik
ZEH, 5 WEER, 6) RIKILOHE, 7) BREAN
W= ERTOBRKME, 8) MEBERFREE,
9) NIEBREOAE, 10) FERERO 10 [HFicpg
LT, FRFOERE~DOFEFICSE, LTHER
WEERIEIT- 7

#® S

L BKR

e L 170 5, 245 JRE ORRREGR D #EM %
Table 2 i57 4. iz 36~76 25 (E#g 58.8+9.3
%), BYEL37H), 3B HITHY, NEHAERE
FHEBOEER 29 41 (5 b B & PTCA 541), 2%

Table 2. Baseline characteristics in 170 cases
who had follow-up coronary angio-

graphy
Age (years) 58.9+ 9.3*
Sex (male/female) 137(80.6%)/33(19.4%)
Duration of angina 22.6+30.1*

(months)
Angina: stable/refractory 132(77.6%)/26 (17.1%)

History of OMI in PT'CA
region (245 lesions) 74(30.2%)
13( 7.6%)

History of CABG
9( 5.3%)/ 5( 2.9%)

Emergent: AMI/refrac-
tory angina
88(51.8%)/82(48.2%)

Single vessel/multivessel

Vessel dilated at PTCA
(245 lesions)

LAD 121(49.4%)
Diagonal 7( 2.9%)
LCX 59(24.1%)
RCA 52(21.2%)
Vein graft 6( 2.4%)

The average period from
PTCA to follow-up
CAG (days)

116.2+£38.6*

LAD=Ileft anterior descending artery; LCX=
left circumflex artery; RCA =right coronary artery;
Other abbreviations are as in Table 1. * Figures
expressed as mean=+SD.
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AL LT BERRA 2 TV, EMNREERO
BEFFECELTOR, HFENRTETo 1.

TR FHEHESLUER o BZER 13 69.0% (20/
29) T, REMER 51.5% (68/132) cH LS
WEIIC & o 7. I BERRIRHIT o Egde R
63.3% (31/49) <, IFEEERFHH 50.8% (61/120) iz
HLEWERZ B 7z, thoFEl, H5), Bkl
M, BEMESRSO EERE, SO 5EE,
CABG omBifE, WigiuE, WERE, &hEE,
mRBMED 10 HFCBL T, BkEL o
WL 22BREED R ok,

2. HEBIRER LoKETF (Table 3b)

JFRIE LCTRERIRF 2T o7, WEREK (—
B/ %8 B LT oRBEICRS L.

ER g R EsksE®R1x LAD 50.49% (61/121),
LCX 30.5% (18/59), RCA 32.79% (17/52) T & v,
LCX, RCA izl LAD <HELCBETH-
Tz (p<0.05). —HIRZEH] & L BIREF <1 BER
BRER, WENBRERL LR ARELED
otz

PITRITR 22 BE (I PR AR AE R 80.1£15.0%, FEFpesehE

Table 3a.

for restenosis:
(170 cases)

Univariate analysis of risk factors
Clinical variables

Number of restenosis

Sex:
Male
Female

Duration of angina (months):

Restenosis

No restenosis
Angina:

Stable

Refractory

History of OMI in PTCA
region (245 lesions):

Present
Absent

AMI
History of CABG:

Present
Absent

Diabetes mellitus :

Present
Absent

Hyperlipidemia :

Present
Absent
Smoking :
Present
Absent
Hypertension :
Present
Absent
Uricemia :
Present
Absent

Variable (%)
Age (years):
Restenosis 59.9+ 9.0
No restenosis 57.4+ 9.7

77/137 (56.2)
16/ 33 (48.5)

24.4+31.0
20.4+29.1

68/132 (51.5)
20/ 29 (69.0)

35/ 74 (47.3)
61/160 (38.1)
5/ 9 (55.6)

6/ 13 (46.2)
87/157 (55.4)

31/ 49 (63.3)
61/120 (50.8)

24/ 42 (57.1)
68/127 (53.5)

67/123 (54.5)
25/ 46 (54.3)

50/ 90 (55.6)
43/ 80 (53.8)

19/ 31 (61.3)
73/138 (52.9)

Denominators indicate available numbers and nu-
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merators mean the incidence of restenosis.
Abbrevaitions are as in Table 1.
expressed as mean=+ SD.

* Figures are



Table 3b. Univariate analysis of risk factors
for restenosis: Angiographic varia-

bles (245 lesions)

PTCA 1% DEIRIIFERE

Table 3c. Univariate analysis of risk factors
for restenosis: Procedural variables

(245 lesions)

Variable

Number of restenosis

(%)

Variable

Number of restenosis
(%)

Vessel dilated at PTCA :

LAD
Diagonal
LCX
RCA

Vein graft

Single vessel/multivessel

(170 cases):
Single vessel
Multivessel

Severity of stenosis before

PTCA (%):
Restenosis
No restenosis
<90%
=90%

61/121 (50.4)— -
3 7 (42.9) |
18/ 59 (30.5)—
17/ 52 (32.7) —
2/ 6 (33.3)

45/ 88 (51.1)
48/ 82 (59.2)

80.1+15.0 —
%k
74.6+15.2 —
70/187 (37.4)—
31/ 58 (53.4)—

e

Occasion of PTCA
First time
Second time

=Third time

Ratio inflated balloon/
artery diameter :

Restenosis
No restenosis

Maximal inflation pres-
sure (psi):

<100 psi
=100 psi

Degree of residual
stenosis (%) :

Restenosis
No restenosis

64/174 (36.8)
27/ 55 (49.1)
10/ 16 (62.5)

1.03+0.18
1.03+0.13

41/128 (32.0)—,
%
60/117 (51.3)—""

28.4+11.2
26.0+11.4

Lesion length (mm): <20% 21/ 64 (32.8)
Restenosis 9.1+ 6.9 — 20~40% 61/145 (42.1)
No restenosis 6.5+ 4.0 — >40% 19/ 36 (52.8)

Concentric/eccentric : Improvement in stenosis
Concentric 61/145 (42.1) (%): .

Eccentric 28/ 79 (35.4) Ilzestems's . i;-zi:jj

Irregularity : o restenosis D17,
Smooth 43/119 (36.1) Intimal disruption :

Irregular (ulceration, Present 38/ 79 (48.1)
aneurysm) 46/105 (43.8) Absent 62/165 (37.6)

Calcification : Number of inflations :

Present 32/ 51 (62'7)_1 ok Restenosis 6.4+ 3.1 —
.Absent ) 69/194 (35.6)— No restenosis 5.1+ 2.7 _**

Bifurcated lesion: <6 42/128 (32.8)—
Absent 49/118 (41.5) Elective/emergent (170

Angulated lesion : cases)

Present 30/ 86 (34.9) Elective 85/156 (54.5)
Absent 71/159 (44.7) Emergent 8/ 14 (57.1)
* p<0.05, ** p<O0.01. ** p<0.01.

Abbreviations are as in Table 2.
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74.6+152% ThY, BEREBTHECEETDH
272 (p<0.01). & 72528 90% LA o B ede s
Bix 8RE (ERMAERE2NFEEESEL) Th
1B, FIRERIT 57% (31/58) ThH Y 90% *
WORE 374% (70/187) izl LEEICELRTH
- 1 (p<0.05). P i3 e < 9.1£6.9 mm,
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3. F# EoKEF (Table 3¢)

245 & h g el PTCA 131749 %, 2H B
PTCA 55%%, 3[EE PTCA 16 6L Th - /z.
BRERI rhZh 36.8% (64/174), 49.1% (27/
55), 62.5% (10/16) <& v, 3[EE >2 EH > FE
DIFICERTH 728, HHFMCIEEZEER
Dot
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EOREAERT 83.3% (10/12) LBERTH - 12
(Fig. 3). BERBAN— L ERTORKMEICE L
Tix, 100psi P EOEESLELEIT - WETO
Eedeix 51.3% (60/117) =, 100psi skin
BERRED 32.0% (41/128) il LA EICE
£Thol (p<0.01).

WA TS W T i3, FiZatc 284+
11.2%, JEmpeiemtc 26.0+11.4% LR cE
FRD R oTz. L L, BERE 20%
HKi§, 20~40%, 40% LD 3 BHico T Bk
REEHT 5L, zhFh 32.8% (21/64), 42.1%
(61/145), 52.8% (19/36) L izt #mic i B EEY
BOBNVLOD, BEREFPRERITY, BisE
RIERANCHEMT MR 5 b h i, RAdE
ErELTRAHBTELZZD R, o k.

80 )
|:| no restenosis
70
60 restenosis
50
lesions
40

Fig. 3. Restenosis and ratio of inflated balloon
to coronary artery diameter (B/A) .

R ABEEE T TIRETREY b h, FEikER
13 48.1% (38/79) =, smooth dilatation 73485
NIRE 37.6% (62/165) izl LRORERTH -
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by, R PTCA 54.5% (85/156) L1338
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4. ZEBMITICL %5 (Table 4)

Hiie 10 AFico> & BERIRBERR ST 2 17
ok B, ERERE, HERRE, EMlY, Bk
R, ARILOEFE, BRE AV ERTOR
KIE, IEIREF O 6 BT ichBEic EEB R & h
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PTCA #%DERHIERE

Table 4. Multivariate analysis (stepwise method) of risk factors for restenosis

Variable Coefficient T p value
Number of inflations —0.0338 —3.3084 0.0011
Maximal inflation pressure —0.1698 —2.8351 0.0050
Presence of calcification —0.1919 —2.5577 0.0112
Vessel dilated at PTCA 0.0418 1.7827 0.0759
Diabetes mellitus —0.1120 —1.6845 0.0934
Lesion length —0.0016 —1.5217 0.1294
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