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Abstract

Coronary flow reserve is used as an indicator to assess coronary microvascular function in the absence
of obstructive coronary atherosclerosis. Diabetic patients, even with angiographically normal coronary
arteries, show significantly reduced coronary flow reserve. This study evaluated coronary microcircula-
tion in coronary artery disease complicated by glucose intolerance.

Thirty-three patients with coronary artery disease were divided into three groups : Fourteen patients
without glucose intolerance (control group), 8 with impaired glucose tolerance (IGT group), and 11 with
noninsulin dependent diabetes mellitus (DM group). A Doppler guide wire was used to measure phasic
coronary blood flow velocity in the left anterior descending artery without significant stenosis (240%
diameter narrowing). Coronary flow reserve was determined by intracoronary 10 mg papaverine hydro-
chloride administration which induced maximal hyperemia.

Coronary flow reserve was decreased in the DM group compared with the control group (2.1£0.6 vs
3.11+0.9, p=0.004), and that in the IGT group (2.5£0.9) did not show a significant difference compared
with the other two groups. Vessel characteristics, such as infarct- or noninfarct-related artery and previ-
ous coronary angioplasty, did not have an influence on the results. Other coronary risk factors, left ven-
tricular function, and hemodynamic findings were comparable in the three groups.

This study demonstrates that diabetes mellitus may cause functional microvascular abnormalities in

coronary artery disease.
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Selected abbreviations and acronyms

DM =diabetes mellitus
IGT =impaired glucose tolerance

PTCA =percutaneous transluminal coronary angioplasty

ET5 LI NDD, EEIRES TIIE MR T aE
BT AfuoERREF, MATERE, AEELERHE
B, BLUBEHWEEIIRIZBAM (percutaneous translu-
minal coronary angioplasty : PTCA) 7% & D%k 4 R ER A
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FILTLIHEL LTI RV,
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Organization (WHO) DEHEICED X H|E LY, HEAHR
EERDO% 14 Bl et HREE, MHEEREE 8§ % Tkt
REERE, WRW 11 P HERKBREE L7,

&), Cho3BETEERREY, MATEHE, Lo
BREICOWTHE 2iTo 72, 209 LMTHREICOW
TITKBIRE, A XIUEAME, £ZEIRKE
RRET L7, EOBREEEERICLVER-R3&®
AW TEZERER L EZRKPTE Y RO/,

MR DRIE L, HEFE EREE240%) %
ROLVERTTITRENRE L7z, Bidb o> TPTCA %
B TATRICI 2 7261 Clid, BsksEd %<, 5D PTCA
XA &d 3 AL RS LRI itEE %
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paverine hydrochloride 10 mg #%5-% O il % FE ML D
myg & L7,
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BREZHWV. p<0.05 %2 b o THEEDHEL L.

& g

FRIRATRB L EBIIRELHT R OB % Table 1 1Z
AT, i, BRIBMEGHIEZE, POEDOMEE 3 FE
TERZRDL o7z, 336105 H 26 HITIE PTCA
AT L7z (BT TATHC 20 B, [EIGEA: L B, AEEIAR 5
Bl). Z07-OEENREICAE D ERERE TH 5 BELEK
13, RMOELRLMTHELZT>72REATORRYE
R L7z, SHREOHEE I WTIOBIICBWTD
IHMTOEREZBD LD o7k, ERITTRICBITAS
MmER, BEREFMES L U PTCA DRATHEE DV
NICBELCOEEEZRD 2oz, HNEYIEHERICHE
LT, &6 THEMERE L CaBEN ks sh, B
WEDBESHIE R, TryI+T vy v ERBEEREE
FIIXTREE 3 B, WHEREREERE 1 6, MERWEE 26T
BE5ah, BEABIRIETIIIZAETHo 7.

EfEREF OB % Table 2 127”3 . ZBiEREIIRE T
PEPRIREE IS CUAR L O IBBEICHRTHEICEES
RLA. MERYE, SMES X UBERIL 3 HEMTH

J Cardiol 1997; 30: 59-65



Table 1 Clinical and coronary angiographic findings

AR TR EREE ol

Table 3 Baseline hemodynamic findings

Control IGT DM Control IGT DM
No. of patients 14 8 11 Systolic BP (mmHg) 117420 140£28 132%21
Age (yr) 60£7 61110 6417 Diastolic BP (mmHg) 7010 77%£19 73%9
Previous MI 9 (64) 3(38) 9 (82) Double product (beat/min-mmHg-10®) 8.0+1.9 10.6+£3.4 9.6+2.0
Anterior/inferior 6/3 12 5/4 LVEDP (mmHg) 10£5 8+3 10+4
Angina 5(36) 5(63) 2(18) LVEDV (m//m?) 6013 55*+12 6514
Initial diseased vessel LVEF (%) 58+13 64*x11 57%11
0 vessel 3(21) 3 (38) 19) CO (//min) 3708 42=*1.1 4.0=*1.0
1 vessel 9 (64) 4 (50) 7 (64) . . .
. BP=blood pressure; LVEDP=left ventricular end-diastolic pres-
Multivessel 2(14) 1(13) 32N sure; LVEDV =left ventricular end-diastolic volume; LVEF=left
Present diseased vessel ventricular ejection fraction; CO=cardiac output.
0 vessel 12 (86) 7 (88) 8 (73)
1 vessel 2 (14) 1(13) 2 (18)
Multivessel 0 (0) 0 (0) 1(9) p=0.004
Left anterior descending artery . Lot l
Diameter (mm) 2.16£0.52 2.04+0.66 1.810.40
Infarct-related artery 6 (43) 1(13) 5 (45)
Previous angioplasty 9 (64) 3(38) 8 (73)
O 3
(y ) -26. =
MI=myocardial infarction. g
2
: s
Table 2 Coronary risk factors ..—9 2
Control IGT DM %
Body mass index (kg/m?) 224431 23.8+2.1 232127 § )
Fasting blood glucose (mg/d/) 91+10 9616  114£22%* O
Total cholesterol (mg/d/) 197429 19320 20941
HDL cholesterol (mg/d/) 39+9 4216 42+12
LP (a) (mg/ml) 1319 25+23 24423 0 ) 3
Triglycerides (mg/dl) 13586 13773  185+139 Control IGT DM
Hypertension 6(43) 4(50) 4 (36) Fig. 1 Bar graph of coronary flow reserve in the three groups
Smoking 10 (71) 4 (50) 4(36)
Family history 2(14) 1(13) 19)

( ): %.*p<<0.01 vs control.
HDL =high-density lipoprotein; LP=lipoprotein.

T2 Td o /2. Baseline TOIMATEIRE & 2.0 FED I
% Table 3 (I/RY . LA X IGRHEIIME X 3 #EHT
FEEZTRDT, MEBEEZZERE Lo, T/,
EERIGRRSE, EEREFICOERZRD Lo
T

Baseline D34 ¥ — 7 [l ji 4 BE (&3 BAEE 18+ 11, Tfiif
PEREREERE 21£8, FERIFEE 27111 cm/sec T, BERIA
BEICBWTHREICH LEEZ R LY, AEEIERE
Do 7z, RISEFSILE O ¥ — & M EE
MHE 52424, MIWEREREERE 47112, MERIFH 53+
22 cm/sec T, 3HEMICEEE® RO L o7,
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LML TR AE O L% Fig. 1 1SR, W HEEE 3.1+
0.9, MIHEFEREERE 25409, HERFEE 21206 &
FERT, BERIAHECII BB ICHNERICKETH -
7z (p=0.004).

RKWTEBIIR DBIIRTELOFEE B L T PTCA 753 HED
FEMGE T RE IS T TRIR % Fig. 2 IIRT. HEFE
1% T OB HREE (6 B1) 3.5+1.0, THHEREEERE (1
Bl) 1.9, PEREEE (5 Bl) 23+£0.6 Tho7z. F7/2IE4E
ZEREME O Z IS IREE (8 61)2.840.7, MHHEREREE
B (7 B0) 2.6+0.9, HERIEHE (6 Bl) 2.0£0.7 TH o 7.
Two-way ANOVA H5E T & 5 M T RE o
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Fig.2 Comparison of coronary flow reserve for the three groups according to vessel characteristics
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Left: Infarct- or noninfarct-related artery.
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Right: PTCA performed or not performed artery.

IRA =infarct-related artery.

7o, ¥7-, ERITITHIZ PTCA %247 o 26l CORIMLK
FieeiIxT A 9 Bl) 3.3+0.9, THHEREESE G6)
2.0+0.6, FERFEE @ H)2.1£0.6 TH Y, FERKEEIL
WERELYODAEICKETH o7 (p=0.004). PTCA
FEREATEI T OFiRaE AT BREE (5 $)2.7+0.7, THHERERE
ER G H)2.81£09, WERFEE G H))2.3+£07 Thol-.
Two-way ANOVARRZE & 1), I3 0 #AHERE ILEIM
T T e ICBI4R L 729% (p=0.043), PTCA DEEEIZF
R L 2o /.

PTCA REifT41C b U M AT L - ERBEE
% Cohn I Bl @M L BILH % Fig. 3 IR Y. 14
B W2 BT T 4780580 7 (American Heart Association 43-38)
I\ZPTCA %47\, MiRHIERIZEEIRICIZIREDH
B BD o7z, LA L, thallium-201 05
Y F 77 ATILEBSEFRICBEEORERESA
L, BEGCIIESM RO, REORMTEFHEE
12 1.84 LIETLTHY, HRFICK 2 ER/MLE OB
fEEENLHELO—REEZ SN,

% =

AEFZE CIIEHEE ISEEIIRE B OR/NMLE IR
2T EELEMEFRELIEEE LTRIT L. #E
BRZ2 D 2 WEBIIR IS THRITE L 72 Z OFRREIE, &
ANEREERRT S LEZONE-OTHE. LE
L, COFHEEIZMATEIRRIC L ) ZREGICEH I NS
zrdmoncTdy, LHEKDOLERY, LHIHEED

BERELETO Wb BMRFHREDETZ 272
. e, MBEREOHEMD FHELETIELIL
A, N-13 7 VBT 2 V2R Y b O EHRETE
FOREICLIVHLIIZENTWED, L7zdo T,
FERR IR O i N LB RE % & MLGE TR BE % F v TEH
T5LET, ThHDEMRFICHS 5EE % LBIRE
PLEEEZOLNS.

AWRICB VT, HERFRE T BREICH LEmit
FREOEELET 2RO/, MEHCERBKRET,
MATEYRE, EOBEOWVTNIZOERZADT, MR
BB 2B FREEDET IIHERR I X 550N
MEDOHEREORBLEZIONS. ZORKRI
Nitenberg 5% 3 & U Nahser 59 DHE L —F T 5. L
ML, BIEFHEIET T2 BF»EEREETIE
BRbWEEEslZEzON, 72, BRICHSL 2% EEIR
BEERTHFICBNT, ZOELORE LM/NERE
ELOBEILTLOHALATIE RV, ZD2O0H
HIZDOWTUTICEBRS.

Nitenberg 5% (3 FEERHHEN 1ZxF BEBIIZ LR T, baseline
& RBHFM T & B ICFH ¥ — 7 MHEEDENET
RO, BICHKMTOERTIEHATH o 72 L i
L, BERBICLBEMNLEOIREOEELERL
T3, AREFFE CTIIBERRERE T3 B IC N, il
TOFHYE — 7 Mg EEOMEIZFFRE T, baseline T
DEFG LAEEEZRLZ. Thbb, BEREETO
M FMEEDIK T I E & L T baseline TOf/NILE
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Delayed image
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Fig.3 A 68-year-old man with diabetes mellitus who underwent successful PTCA 1 year previously

Left : Coronary arteriogram (CAG).

Middle : Short-axis thallium-201 single photon emission computed tomography (SPECT) image.
Right : Left anterior descending coronary artery (LAD) flow velocity at baseline and peak hyperemia.
APV =time-averaged peak velocity; DSVR=diastolic/ systolic velocity ratio; CFR=coronary flow reserve.
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FBCIEEE L D b baseline TOMFAEE KT HHEE L
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EHERL 72,

1M % W 5%E L 727280 FA7TAL COBRTEI L © EAEFE,
B L U PTCA 73/ MNIVERERE I T HEICE T 5%
FHE, HEROBETEHE VM ON TR VRS T
& %. Two-way ANOVARTE & W 72#ET CTld, #ER
WEE ORE ST T DOEICHE B ISR L7255,
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AL, SORTHREICREEL 2o/, Thbb,
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WREEAL DFEEE & i/ N EE & 1303 L b B %
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WNHRITEEIREE 33 BITH Y, BAHRE ROV REE 14 6, THEREEFEH, #
RIFEE 11 Bl & L7z, 2REMIRAE (BRRATE 240%) DR VER TATHR P EMOMEEER F v
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2%+ L papaverine hydrochloride 10 mg #%5-%% 0 L3 % SUGHEFE MO MFE & L T MLiT T4 §E
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BAEZEbTRDO LN,
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