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Blood Flow Pattern of Left and Right Coronary Arteries in Patients with Coronary
Arterial Disease Measured by Intracoronary Doppler-tipped Guidewire

Moo Hyun Kim, M.D., Jong Seong Kim, M.D., Choon Hee Son, M.D.*

Department of Internal Medicine, College of Medicine, Dong-A University, Pusan, Korea
Department of internal medicine, Dae, Dong Hospital, Pusan, Korea*

Background | Measurement of coronary flow velocity in clinical cases contributes to und-
erstanding the pathophysiology of coronary circulation. To evaluate the coronary hemo-
dynamics, we analyzed the pattern of coronary flow velocity with a new device consisting of
15Mhz piezoelectric transducer integrated onto the tipped 0.018 inch or 0.014 inch flexible,
steerable angioplasty guidewire.

Method : A low profile (0.018 in. or 0.014 in.) Doppler angioplasty guidewire was used to
measure the basal blood flow velocity in proximal coronary artery after intracoronary infusion
of 2004g nitroglycerine, hyperemic blood flow velocity after intracoronary infusion of ade-
nosine (124g for LCA, 64g for RCA). We measured several parameters such as APV (average
peak velocity, ¢cm/sec), DSVR (diastolic systolic velocity ratio), MPV (maximal peak velocity,
cm/sec), PVI (peak velocity integral, cm), SPVI (systolic peak velocity integral, cm), DSIR
(diastolic systolic integral ratio), ASPV (average systolic peak velocity, cm/sec) in basal and hy-
peremic states. This measurements were made in 17 patients undergoing coronary angiography.

Results : 1) APV, ADPV, MPV, in the basal state were higher in LCA than in RCA (32.1+
16.6, 40.0£23.6, 57.1+29.0/15.8+9.1, 17.1+10.2, 24.54+20.9cm/sec) and DSVR was
also higher in LCA (2.74+2.1/1.4+0.6). But ASPV and SPVI was not different (p > 0.05).
Significant increases in APV were noted in LCA (32.1+16.6 — 60.6+17.6cm/sec) and in
RCA (15.8£9.1 —42.1+15.5cm/sec) after adenosine infusion compared with basal state.
DSVR measured in basal state were not statistically different from values in hyperemic state in
LCA and RCA (2.7+2.1—2.3%+1.7,14+0.6 —»1.4+0.5, p > 0.05).

Conclusion : The blood flow patterns in both coronary arteries showed different biphasic
flow patterns and this finding might be due to the pressure gradient during diastolic phase of
both ventricles.

KEY WORDS : Intracoronary doppler - Coronary artery disease.
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Table 1. Patients Characteristics
Age(years) 54+11
Sex(Male : Female) 14:3

Underlying disease

Acute myocardial infarction(n=6)

Significant coronary arterial disease(n=7)

Normal or insignificant coronary arterial disease(n=4)
Measured sites

Left anterior descending(n=12)

Left circumflex(n=3)

Right coronary artery(n=9)
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Table 2. Parameters between both coronary arteries in
the basal state

LCA RCA p Value

APV(cm/sec) 32.1+166 158+ 9.1 0.006
ADPV(cm/sec) 40.0+236 17.1+10.2 0.003
ASPV(cm/sec) 16.6+12.3 134+ 83 NS

DSVR 2.7+ 2.1 14+ 06 0.007
MPV(cm/sec) 57.1429.0 24.5+209 0.002
PVi(cm?) 27.3+11.7 135+ 6.7 0.009
DPVi(cm?) 221+101 92+ 45 0.008
SPVIicm?) 544+ 35 43+ 23 NS

DSIR 53+ 49 23+ 07 0.01

APV : Average peak velocity

DSVR : Diastolic systolic velocity ratio
ADPV : Average diastolic peak velocity
PVI : Peak velocity intergral

ASPV : Average systolic peak velocity

Table 3. APV & DSVR between LCA AND RCA in the
basal and hyperemic state

APV(m/sec) DSVR

LCA(n=15) RCA(n=9) LCA RCA

Basal State 32.1+16.6 15.8+ 9.1* 2.7+2.2 1.4+0.6*
Hyperemia 60.6+17.6 42.1+15.5* 23+1.7 1.4+0.5

*p < 0.05 vs LCA, all data : Mean+SD

3em/sec, 5.4+35cm=2A $FEM] 13.4+8.3cm/
sec, 4.3+2.3cm® #o|g Ao|7t §AHp > 0.05)
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Fig 1. Diastolic dominant flow pattern in the proximal
measured several parameters(right).
APV=Average peak velocity
ASPV=Average systolic peak velocity
PVi=Peak velocity integral
SPVi=Systolic peak velocity integral
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segment of moderately stenotic left coronary artery(left) and

ADPV=Average diastolic peak velocity
DSVR=Diastolic systolic velocity ratio
DPVi=Diastolic peak velocity integral
DSiR=Diastolic systolic integral ratio

MPV=Mean peak velocity
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