J Cardiol 2004 Apr; 48] 41 173-178

000000000000 o0aon M echanisms of Impaired Coronary

O0000o0O0:0000000d Flow Reserve in Patients With

ooooood Aortic Stenosis: Transthoracic
Doppler Echocardiographic Study

ooooo Teruyoshi  KUME, MD
ooooo Takashi AKASAKA, MD, FICC
ooooo Takahiro KAWAMOTO, MD
000 O Nozomi WATANABE, MD
ooooo Hidetoshi  YOSHITANI, MD
ooooo Maki AKIYAMA, MD
ooooo Yuji KOYAMA, MD
ooooo Yoji NEISHI, MD
ooooo Nozomi WADA, MD

000 O Kiyoshi YOSHIDA, MD, FICC

Objectives. Development of left ventricular hypertrophy in severe aortic stenosis is associated with coro-
nary microcirculatory dysfunction, as demonstrated by impaired coronary flow reserve. Recently, coronary
flow reserve can be assessed noninvasively by transthoracic Doppler echocardiography] TTDEC This
study assessed the relationship between coronary flow reserve obtained by TTDE and the hemodynamic
parameters and left ventricular mass index in patients with aortic stenosis.

Methods. Consecutive 29 patientsl 15 men, 14 women, mean age 72+ 11 yearsCwith isolated mild to
severe aortic stenosis were studied using TTDE to assess coronary flow reserve. Peak transvalvular pres-
sure gradient across the aortic valvel peak AV GLand aortic valve area were measured by TTDE. Left ven-
tricular mass index was measured by echocardiography.

Results. There were significant correlations between coronary flow reserve and peak AVGI r [0 0 0.570,
pO 0.0010] left ventricular mass indeX] r 0 [0 0.620, p[0 0.0010] aortic valve ared r 0 0.740, pO 0.0010]
and left ventricular rate pressure produdt r 0 O 0.660, pd 0.001C1 Multiple regression analysis showed
that aortic valve area and peak AV G were independent factors for coronary flow reservel pd 0.001, pO
0.0480

Conclusions. Impairment of coronary flow reserve in patients with aortic stenosis is related to aortic
valve areaand peak AV G, rather than the degree of |eft ventricular hypertrophy.
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Table 10 Hemodynamic and echcar diogr aphic data

Agelyr0 O 72+ 1M 520 940 L
Sek] male/ffemalel O 15/14 g
LVRPPL mmHgO beatsminJ10°0 4.5+ 3.5 8.40 22.50
LV wall stres§] dyn/em?0 O 47+ 281 1601090 [
LVEDVO mi/m20 O 54+ 101 390 670 L
LVEE %0 O 59+ 101 370 790 C
Peak AVG mmHgO O 61+ 3411501350 [
LVMDO g/m?0 O 144+ 50 720 2380
AVAlcm?0 O 0.98+ 0.391 0.420 1.700
APV restO cm/sec O 34+ 161 110 740 L
AP HEO cm/secOl O 63+ 20 2901240 [
CFR 2.0+ 0.0 1.203.40

Continuous values are meant SDO [0 [0 range.[]

LVRPPO left ventricular rate pressure product; LV left
ventricular; LVEDVI0O left ventricular end-diastolic volume
index ; LVEFO left ventricular gjection fraction; Peak AVGO
peak transvalvular pressure gradient across the aortic
valve; LVMIO left ventricular mass index; AVAO aortic
valve area; AP\ rest[T] time-averaged peak velocity at
rest; APV1 HE[T] time-averaged peak velocity during
hyperemia; CFRO coronary flow reserve.

Table2 Correlation between coronary flow reserve
and various parameter sl

Correlation CO%%L?;S?S £ value
Heart ratel] yo o 0.00@(D 2.3760 [0 0.0610 0.7530
LVEDVIO yO 0 0.037x0 3.9440 [0 0.3170 0.0780
LVEFO y 0.011x0 1.2780 0.1770 0.3400
Pesk AVGO  yO 0 0.011x0 2.6540 [0 0.5700 0.0010
LVMIO yO 0 0.007x0 2.9950 0 0.6200 [ 0.0010
AVAT yO 1.203x0 0.742@ 0.7400 [ 0.0010
LVRPPO yO 0 0.132x[0 3.88800 [1 0.66000 [ 0.001C
LV wall stress yOJ 00 0.005xC0 2.163 [ 0.180 0.360

Abbreviationsasin Table 1.
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Fig. 1 Correlation between coronary flow reserve and
left ventricular massindex
CFR issignificantly correlated with LVMI.
Abbreviationsasin Table 1.

CFR
y=—-0.011x + 2.654

r=—0.570 : p=0.001

0 40 80 120
Peak AVG{mmHg)

Fig.2 Correlation between coronary flow reserve and
peak transvalvular pressure gradient across the
aortic valve
CFR issignificantly correlated with peak AVG.
Abbreviationsasin Table 1.
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y=1.203x + 0.742
r=0.740: p<0.001 o

CFR
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AVA(cm?)
Fig. 3 Correlation between coronary flow reserve and
aortic valve area

CFR is significantly correlated with AVA.
Abbreviationsasin Table 1.

Table 30 Multiple regression analysis

Regression [ t

coefficient r0] O pvalue

Heart rate] 0 0.0010 [ 0.0260 0.9790
LVEDVIO 0.0260 1.4510 0.1640
LVEFO 0.0070 0.7620 0.4560
Peak AVGO 0.0110 2.1210 0.0480
LVMIO 0J 0.0060 0 1.9350 0.0690
AVAO 11910 43920 [0 0.0010
LVRPPO 0 0.0770 0 1.1900 0.2490
LV wall stress 00.011 01768 0.094

Abbreviationsasin Table 1.
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