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Regional Differences of Coronary Blood Flow Dynamics in Angiographically
Normal Coronary Artery

Seung-Jea Tahk, M.D., Won Kim, M.D., Jing-Song Shen, M.D.,
Joon-Han Shin, M.D., Han-Soo Kim, M.D., Byung-il W. Choi, M.D.

Department of Cardiology, College of Medicine, Ajou University, Suwon, Korea

Background : The characterization of normal coronary blood flow dynamics should provide
crucial guidelines for the accurate functional assessment of diseased coronary artery. However,
the regional characteristics of coronary blood flow dynamics in normal human coronary artery,
have not been fully evaluated.

Methods : We performed proximal and distal segment velocity measurement of an-
giographically normal left anterior descending(LAD) and right coronary artery(RCA) in 25 pa-
tients(14 males, 12 females, age 50+10 years) with atypical chest pain. Spectral flow velocity
parameters including average peak velocity(APV), average diastolic peak velocity(ADPV), av-
erage systolic peak velocity(ASPV), and diastolic-to-systolic velocity ratio(DSVR) were measured
using 0.014 inch 15MHz Doppler wire at baseline and intracoronary adenosine-induced max-
imal hyperemic state. Coronary flow reserve(CFR) was calculated from the ratio of hyperemia
to baseline APV.

Results : Comparison between LAD with RCA. LAD showed significantly higher APV than
RCA at baseline(proximal ; 18 +£6cm/s vs 14+4cm/s, p<.005, and distal : 17+6 cm/s vs
12+4cm/s, p<.005). LAD showed significantly higher ADPV and lower ASPV than RCA,
therefore significantly higher DSVR than RCA. CFR was significantly lower in LAD than in
RCA(proximal ; 3.1+0.9 vs 3.8+1.0 , p<.001, and distal ; 3.1£0.7 vs 3.6+0.8, p<.05).
Comparison between proximal with distal segment. There was significant reduction in APV and
ASPV from proximal to distal segment in RCA, but not in LAD. There was significant increase
in DSVR from proximal to distal segment in RCA, but not in LAD. There was no difference in
CFR between proximal and distal segment in both coronary arteries.

Conclusion : We measured coronary blood flow velocities in angiographically normal coro-
nary artery to characterize normal coronary blood flow dynamics and provide the reference
values for the assessment of coronary artery disease. Significant regional differences of coronary
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blood flow velocities should be considered when we assess the discased coronary artery.

KEY WORDS : Coronary blood flow dynamics - Normal coronary artery - Regional difference

of flow dynamics.
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Arth foaHA £}k (18+6cm/s vs 14+4em/s, p
<005, 22+8cm/s vs 14+4cm/s, p<.0001), ASPVE
HAsYPA 7 SAFFAEYG FostA FUTH10+
5cm/s vs 14+5cm/s, p<.005). DSVRE FA 31344
7} SHFFHRG FoakA EU4TH2.4+0.7 vs 1.0+
0.3, p<.0001). Aol APVE FHA3lx) 9 $-3
3E Wzt F-2 7 Zte] 7} AR (53+16cm/s vs 50+

13cm/s, p=.530), ADPVE A53YA]7} 335
B} o8t =%k (62+17cm/s vs 53+15cm/s, p
<.05), ASPVE #HA31A 7} 33 FHET foldt
A Fkeh(35+15em/s vs 43+12cm/s, p<.05). DSVR
FHAYA 7t S FYET FoJ3HA ERTHL.9+0.
5 vs 1.2+0.2, p<.0001)(Table 1, Fig. 2-A). 3%
WY Fefu| g 2 AR 7F SR G TR {8

Fig. 1. Characteristic phasic coronary spectral blood flow patterns obtained in the proximal segment
of angiographically normal left anterior descending coronary artery(A) and right coronary
artery(B) at baseline and intracoronary adenosine-induced hyperemia. X-axis represents time
scale(sec) and Y-axis represents flow velocity scale(cm). APV, average peak velocity ; DSVR,
diastolic-to-systolic velocity ratio ; CFR, coronary flow reserve ; D, diastole ; S, systole.

Table 1. Comparisons of coronary flow dynamics between left anterior descending and right coronary artery and
between proximal and distal segment at baseline and intracoronary adenosine-induced hyperemia

APV(cm/s) ADPV(cm/s) ASPV(cm/s) DSVR CFR
P LAD 53+16/18+6* *62+17/22+8* *35+15/10£5% *1.94+0.5/2.4+0.7* 3.1+0.9*
RCA 50+£13/14x4 53+£15/14+4 43+12/14%5 1.2+£0.2/1.0+0.3 3.8+1.0
D LAD *50+14/17+6*% *56+14/20+7* 37£15/10+4 1.61+0.5/2.2+£0.6* 3.1+0.7*
RCA '42+11/12+£4" '45+11/13+4 '32+ 9/10+3"  '1.44+0.3/1.4+0.5' 3.6+0.8

*p<.05 LAD vs RCA, 'p<.05 P vs D. Data are means=+SD and presented as hyperemia / baseline. APV, average peak
velocity : ADPV, average diastolic peak velocity : ASPV, average systolic peak velocity ; DSVR, diastolic-to-systolic velo-
city ratio : CFR, coronary flow reserve : P, proximal ; D, distal ; LAD, left anterior descending artery ;: RCA, right coro-
nary artery
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SATH3.140.9 vs 3.8£1.0, p<.001) (Fig. 4-A). AEoh folshA E}(17+6cm/s vs 12+4em/s, p
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Fig. 2. Comparisons of coronary flow velocities between left anterior descending and right coronary
artery at baseline and intracoronary adenosine-induced hyperemia. LAD, left anterior des-
cending artery ; RCA, right coronary artery ; APV, average peak velocity ; ADPV, average di-
astolic.
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(10+4cm/s vs 10£3cm/s, p=.922). DSVRE 4 FAsA7} SRRt fofsid =%x(50+
YA 7t $RAEUET fostA EUTH2.2+06  14em/s vs 42+11em/s, p<.05, 56+ 14cm/s vs 45+
vs 1.4+0.5, p<.0001). $8Alel= APVS} ADPVE 1lem/s, p<.01), ASPVE FHAstaix e} S dsuzt
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Fig. 3. Comparisons of coronary flow velocities between proximal and distal segment at baseline and
intracoronary adnosine-induced hyperemia. LAD, left anterior descending artery ; RCA, right
coronary artery ; APV, average peak velocity ; ADPV, average diastolic peak velocity ; ASPV,
average systolic peak velocity ; DSVR, diastolic-to-systolic velocity ratio.
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Fig. 4. Comparisons of coronary flow reserve between left
anterior descending and right coronary artery(A)
and between proximal and distal segment(B). LAD,
left anterior descending artery ; RCA, right coro-
nary artery.

o folgt zlolrl AAtH(37+15em/s vs 32+9cm/s,
p=.149). DSVR< Atz o} S35t H2f
g zolrt GATH1.6+£05 vs 1.4+0.3, p=.09)
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6+0.8, p<.05)(Fig. 4-A).
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