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Prediction of In-Stent Restenosis by
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Objectives. This study tried to predict in-stent restenosis by the measurement of fractional flow reserve
and to evaluate the effect of diabetes mellitus control on the relationship between in-stent restenosis and
fractional flow reserve.

Methods. Fractional flow reserve was measured in 62 patientS mean age 61+ 9 years, 32 with angina
pectoris and 30 with myocardial infarctionCafter stent implantation. The patients were divided into three
groups according to the value of HbA. and fasting blood suger] FBSL:: Group Bl HbA.H 6.5% or FBSH
126mg/dl, nO0 1500 Group Gl 6.5%0 HbAlcﬁ 5.8% or 1260 FBS% 100mg/dl, nO 1200 and Group N

0 HbA, .00 5.8% and FBS[I 100mg/dl, nOJ 3501 The relationship between fractional flow reserve at the end
point of stent implantation and target lesion revascularizationl TL ROwas evaluated.

Results. In al patients, fractional flow reserve was 0.89+ 0.17 and percentage diameter stenosis was
17.6+ 11.6% after stent implantation. The TLR rate was 21%. Fractional flow reserve was significantly
lower in patients with TLR] 0.85+ 0.08 vs0.91+ 0.06, pJ 0.01C1 Fractional flow reserve was significant-
ly lower in patients with TLR in Groups N and G! Group N: 0.85+ 0.04 vs0.91+ 0.06, pO 0.05, Group
G: 0.77+ 0.06 vs 0.91+ 0.05, p0 0.0100 Fractional flow reserve showed no significant difference
between patients with TLR and without TLR in Group P} 0.85+ 0.10vs0.87+ 0.08, p[0 NS[I In patients
with optimal results fractional flow reserved 0.900] TLR rate was 60% in Group P, 0% in Group G and
0% in Group N.

Conclusions. Fractional flow reserve after stent implantation is useful for the prediction of TLR in
patients without diabetes mellitus. However, diabetic control in patients with diabetes mellitus might be
attributable to TLR rather than fractional flow reserve.

J Cardiol 2002 Jun; 381 61 2930 298

Key Words
ECoronary circulation (fractional flow reserve) EStent
mDiabetes mellitus

HRestenosis

0000000000000 000ooooY™goo
goboooboooobooooooooooooon

g oogao

gbobobobooooooboooboboboo
gboboooooobobobobobooooon
goboooboboobooobooboboooboon
0000000000 BENESTENTO STRESS U O OO

goboooboooobooooooooooooon

oobooobooooooon4207%b 000000

00000000 o00ooo*m
ooobooooooooooooooboOooooboo

000000 ODOoobO:01e000023 DOOOODOOODOBO701
The Second Department of Internal Medicine, Tokyo Medical University, Tokyo
Address for correspondence: AMAYA K, MD, The Second Department of Internal Medicine, Tokyo Medical University,

Nishishinjuku 60 70 1, Shinjuku-ku, Tokyo 1600 0023

Manuscript received December 25, 2001 ; revised March 13 and April 8, 2002 ; accepted April 8, 2002

293



294 oooooooo Ood

ddddooooooooooooooooooon
ddddooooooooooooooooooon
00000000 00000000 fractiona flow
reserve: FFRROD OO0 O00OO0OOOOOOOOOQOQOGOO
ddddddooooooooooooooooon
doo0ooboooboooobooooooooo oo
ddodboDo0oooodoFrFFRROODOOOODOODOOO
oo oooooooooooon
000" 0000000000000000000
OJ00O0DFFROODOODOOOOOODODOOOOOOO
O¥oOoo0O000000000000000000
Oodooooooobooooboooboooooo
godooooooobooooboooboooood
OO ooO000FROOOOOOOOOOOOO
gofdooooooobooooboooboooood
OFFROODOODOOODOOODODOOOOOODOOOO
gooooobooooon.

goooo

1. 0ggad

gddddooooooooooobobooobooo
oo ooooooboboboboboon
OFFROOO0O06G620000000000 61+ 900
0057000050000000000000000
000300000000030000000000
000000000000 00D00000000®0
O0000000030000000HbA,O 65%000
O000o0ooooo12emgdiD0O00OOOOOOQ0
0000000 poor diabetic control: PO O 150 [
O0O000OHbA, ,058%00000000000
100mg/dl 000000000000 non diabetes: NO O
JBOMOODODOOODODODODODOoDOooooooooo
00000000000 O good diabetic control : GO O
1200000000000 140mmHgO 00000
0000000o00oo0ooooooooooo
250mgdi0 0000000000000 150mg/diO
ddddoooooooooooooo

2. 0000
gobooooobbooooobbooboog
obOv7rFOD00OSFO0O0O0O0OOODOODOODOODOODOO
oo0bweocoudnoooooooOon

000000000oo0oooooooooooo
00000o0o0O0o0oooo0oooooooooooo
00000o0o0O0o0oooo0oooooooooooo
00000000000 gt MedtronicO (270 O
Multi-Linkl ACSO (230 ONIR Boston ScientificO [40 O
Palmaz-Schatz] Johnson& Johnson O 40O O Wiktor

OMedtronicO MO OOO00OO

00000000000 00D000000 FFRO
O0O00D0DOFROOODOFROOOOOOOOOO
000000000 000O000ooOoooUoooo
ogob012mgd 00000 8smg 00 0dononon
0000000000 00o00Ooooon Ol Radi
Medical O PressureWire™ D 00000000000
gododddooogoooooooo

FFROOODODOODOOOoOOooooooal/
gooddooooooo

000000000 MEDISOOODODO Cardiovas-
cular Measurement SystemO 00000000000
oo™ ooooooooooono
gdddddddooooooooooooooboon
gdddddddooooooooooooooboon
(1] target lesion revascularization: TLRIO OO0 OO0 OO
gooooooOoOO0OO0OO0O0e0OOOOOOOOOO
0000o00ooooooooooooooooo
000000000000 0000000000TLR
O0000MTLROOOODOOOO0O0OMmMTLRO
O0000O0OFROODOOOOOOOOOO.

3. 0oon

Oooboooooo+x0000000000000
gbooobooozb00boo0ooboOoboOootwgn
gboboobooooOoobooOooobOooogopO
oos00uboOoOooooOOd

gooog

1. 0000000000000000

000000000000000000O00TLR
000000000000000000000000
000 000000000 TLROODOOOOOOO
[0 Fig. 10

J Cardiol 2002 Jun; 381 61 293—-298



TLRO OO
45 p] 0.01
40 420 —
35
30

()]

o5 NS NS NS NS
20
15 140
10
O 1 1 i |

g0m0o0 00m0O0 DOMO0 0D0OmOoO0 ohmoo
Smoking HL HT FH DM

Fig.1 Target lesion revascularization rates in patients
with and without various coronary risk factors
TLRO target lesion revascularization; HL O hyperlipi-
demia; HT O hypertension; FH O family history;
DM O diabetes mellitus.
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Table 10 Clinical characteristics

Tota Group P Group G Group N pvaue
Number of patientsC] 620 15 0 120 350 NSO
Maled 570 350 120 100 NSO
Agelyr0 O 61+ 9 O 63+ 6 O 61+ 7 O 60+ 100 NSO
Stent diametef] mmQO O 3.2+ 040 3.2+ 040 34+ 040 3.2+ 040 NSO
Stent lengthl mmO O 18+ 5 0O 18+ 5 0 17+ 5 0 18+ 50 NSO
Hypertensionl %0 O 420 530 500 310 NSO
Hyperlipidemi& %0 O 430 500 250 460 NSO
Smokingl %0 O 760 730 670 800 NSO
TLR rates] %0 [ 210 40°0 160 1401 00.010
Final %DS %0 O 17.9+ 11.80 186+ 1010 21.7+ 1510 16.3+ 11.30 NSO
Final FFR 0.90+ 0.07 0.88+ 0.09 0.89+ 0.07 091+ 0.06 NSO

O

Continuous values are meant SD. “vs Groups G, N.O

PO poor diabetic control ; GO good diabetic control ; NO non diabetes; %DS[ percentage diameter stenosis; [
FFRO fractional flow reserve. Other abbreviation asin Fig. 1.0J

Table 200 Comparison of stent size and final resultsin patientswith and without target lesion

revascularization

Tota TLROOO TLROOO pvaue
Number of patients’ 620 490 130 d
Stent diametef] mmO O 3.2+ 040 3.2+ 0.50 3.2+ 040 NSO
Stent lengthl mmQO O 18.0+ 5.0 O 16.9+ 46 O 182+ 45 0 NSO
Final %D8 %0 O 180+ 11.9 O 184+ 10.20 26.4+ 13.20J [10.010
Final FFR 0.89+ 0.070  0.91+ 0.06 0.85+ 0.08 0o.01
d

Continuous values are meant SD.[]

Abbreviationsasin Fig. 1, Table 1.0
M
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Table 300 Comparison of final fractional flow reservein
patients with and without target lesion revas-
cularization in Groups R,JG and N

Group TLROODO TLROOO pvaue
PO 0.87+ 0.080 0.85+ 0.100 NSO
GO 0.91+ 0.050 0.77+ 0.060 [1H0.010
NI 0.91+ 0.0601 0.85+ 0.0401 [ 0.050]

Valuesare meant SD.0J o O o
Abbreviationsasin Fig. 1, Table 1.0
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Fig. 2 Final fractional flow reservevaluein each group
Closed circle indicates patients requiring target lesion
revascularization.
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