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Abstract

Evaluation of left anterior descending coronary (LAD)blood flow before and after coronary angioplasty
was carried out non-invasively by ultrasonic Doppler echocardiography with a newly developed digital,
high-frequency, high-resolution transthoracic ultrasonic Doppler flowmeter and a 7.5 MHz probe. The
results were compared with those obtained using an intracoronary Doppler guide wire.

Sixteen patients, 12 males and 4 females (mean age 57 + 14 years) with old myocardial infarction (8
patients) and angina pectoris (8 patients) were studied. Coronary flow reserve was compared following
intravenous administration of adenosine triphosphate in 12 patients. The LAD blood flow was detected in
15 of 16 patients. There was a significant increase in the diastolic peak velocity from 22.2 + 10.6 to
29.4 + 14.6cm/sec (mean = SD) and the coronary flow reserve from 1.8 + 0.3 to 2.8 = 0.6 (mean =+ SD).
There was a good correlation between the data obtained using transthoracic flow measurement and intra-

coronary flow measurement (r = 0.61, p < 0.05).

LAD blood flow can be easily detected parasternally using a digital, high frequency, high-resolution
ultrasonic Doppler flowmeter. This method may be applicable for judging the efficacy of coronary angio-
plasty by measuring coronary flow reserve and for observing the clinical course of the patient non-inva-

sively.
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Fig.1 Changes in coronary flow velocity before and
after intervention
Upper: Baseline. Diastolic peak velocity was signifi-
cantly increased from 22.2+ 10.6 to 29.4
14.6cm/sec (mean £ SD; p < 0.05), and average peak
velocity was increased from 14.9£9.2 to 19.0 +
8.0cm/sec.
Lower : After intravenous adenosine triphosphate
administration. Diastolic peak velocity was significantly
increased from 38.9 +22.5 to 75.1 £ 46.6cm/sec
(mean = SD; p<0.01). Average peak velocity was
also significantly increased from 23.1 £ 13.7 to 39.1 £
20.9cm/sec (p < 0.05). No significant correlation was
observed between transthoracic echocardiography and
Doppler guide wire.
Before intervention: @data, mean * SD, and solid
line. After intervention: € data, A mean = SD, and
broken line.
TTE = transthoracic echocardiography ; DGW =
Doppler guide wire.

BRIt OB M FREE % T XTHWT, &gk
Dra—Fike Fy 75— 4 N7 4 Y- My
BREANLEZS, r=0.61, p<0.05DERHI %
IEDHEAED b7z (Fig. 3). BIEELT 2 — IS
& B EEIIRIE AT R % D E LSk % Fig. 412" 345, &
HICATPIRGIC X D ERT TATHRIMGTE I3 K% RO

J Cardiol 1999; 34: 301-307

REMGEE.Lo o — BIERIC X B EBIRATEEM 303

2. B9 —=Fv 77 —EEBTHEBRITEERICHE S
NnNTwa,

£ =

EEIR DAL ERE IR T 2 BERBHTEICIE, B
FREG I RREOEST, BEENRE.OT I —XiE
RAT—=Fy TI—FEDOIRRYY 228 ) BRI HA
bz, L2 LEBIRREDEEY BERAICEFE L,
EWICERRIGH TE 2 EFIIEBD TH R W, FER
BEINT-BRAEESHET I VBEE Ny 75—
&Y, FENIEED & o BT ATALMGE R0 U5 PN I T A5
BRI 272", —F, AF—FNVA
y—Rry v a VIGEOHEREEDIZ, T4 FTLY—
IR T 285 LRy 75— F 4 FUA4 v —i&
12 & 2 EEIRME OB FEATERIITONDE L S 1%
72T L LRENLZBREETH Y, EHMcRE
LTHITTAZLIIEELY. FELlE, FLIRARESh
TEBEREE L AV CEREE LT o - kI L ) EE)
RMFEEREL, Fy7FI—FL FTA4Y—8I12E5
M & L2 nF A2 et L.

FERIRE.L T O — RIS X AR FATEGR ML ER I 0
MIEFEE, SHEOBRETIZNB8DTH o7, Ihid
Yagi H?DEmEICHARD &, MEBEIDTRIIE VD,
WHREFDS L VEBOENZILEDDEEZ LN,
Hozumi 5 DL TIE94% L IZIZFERTHRHE I N T
W3, SEIOKREHIB W CEBIREEAM % b AR T 4T
BUmFE I RIS S h7zds, BHBIBIRT R, &
IDVES O R BRFVVETHSD. —F, LEAHICSE
VT 5 EEARIEIR MR DRI IZE S TH 545, I
M DM ERIZE  Hozumi 5 17% DB L &
Fh, WAOWHERIZBVLTH 36(18.8%) ICBE S
72DARTHo7z. L LEiDS, EEMRMITISIERSN
BACTH Y, LRMMEDOADEETH BHRNICEN
BEL T I — BB L AR TR El e A & &
Abhb,

RMREL T O — RIS & B IR O LR E S
WHE Ky 75— 4 F7 A4 Y=k & 5FRAM
MEMEOMICAEZMHBEEREIAONE,P o7, Th
BEBAEZTo TV ARWOTHA)H. FyvrI—
HARTAY—FEIZBWTHBIMFERITME, A
WEDERL) 2db0THY, BigeEL -k,
Ky 77 —H4 FTA4Y—gEOst4 BOBRESRGIT



CFR (DGW)

Fig. 3 Correlation between coronary flow reserve using
transthoracic echocardiography and Doppler
guide wire in patients with ischemic heart dis-
ease
There was a good correlation between transthoracic
echocardiography and Doppler guide wire; r=0.61,
p<0.05.

Abbreviations as in Figs. 1, 2.
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Fig. 2 Changes in coronary flow reserve before and after intervention
Left: Coronary flow reserve was significantly increased by transthoracic echocardiography from 1.8 + 0.3
to 2.8 + 0.6 (mean £ SD; p < 0.01).
Right: Coronary flow reserve was significantly increased also by Doppler guide wire from 1.6 £ 0.5 to
2.1£0.6(p<0.05).
CFR = coronary flow reserve. Other abbreviations as in Fig. 1.
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Fig. 4 Color Doppler images and Doppler spectral traces of the left anterior descending coronary
flow velocity pattern by transthoracic echocardiography in a 65-year-old man
A, B: Before intervention, (A) baseline and (B) after intravenous adenosine triphosphate administration.
C, D: After intervention, (C) baseline and (D) after intravenous adenosine triphosphate administration.
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