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Summary

To clarify the characteristics and possible causes of phasic blood velocity patterns in pressure over-
load hypertrophy, we measured blood flow velocities in the left anterior descending coronary arteries in
16 patients with left ventricular hypertrophy secondary to systemic hypertension. These measurements
were made with a 20MHz Doppler catheter. All patients had normal coronary arteriograms. The
blood flow velocity patterns were characterized by the decrease in the rise of early diastolic inflow
velocity. Prolongation in the time from the onset of diastole to peak velocity (TDPV) correlated
with the degree of left ventricular hypertrophy. TDPV was prolonged in proportion to the increase
in the peak left ventricular systolic pressure and left ventricular ejection fraction. The flow reserve
calculated from the ratio of the diastolic mean velocity after the intracoronary injection of papaverine
to the resting flow showed a trend toward the decrease proportional to the prolongation in TDPV due
to an increase of wall thickness.

In conclusion, preceding systolic vascular compression and systolic vascular strain can be factors
causing early diastolic inflow disturbance in left ventricular hypertrophy secondary to hypertension.
The decrease of coronary reserve may partially be attributable to the decrease in the rise of early
diastolic inflow velocity.
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Fig. 1. Schematic illustration of a variable ex-
tracted from the zero-cross display of the phasic
blood flow velocity waveform in the left an-
terior descending coronary artery.

Syst=systole; Diast=diastole; TDPV =time from
the onset of diastole to diastolic peak velocity in mil-
liseconds.

(Gould # P-10EZ) o dicrotic notch & L 7z.
TETIHEE O FEAl X, WER S RY v % 6~
12mg20MHz F v 75 —h7—F AL 2N LTE
BRI E L TR oV R SRy Ll
Bite o MLFEER L, 7 — % La— & —(TEAC
R210) X OVEY 75 7 (A ARER RM6000) i
gk L. BTREEOTEERE, HR XY
B0 ML FEE Ik B IEE SR Y v
BEHOBRFEHMFEE Ok & L TR 2.
KRBIRE & Z2EE (Millar 2 SPC-484A) i3,
20 MHz ¥ v 75 —H 57— FNVIC X B MFEHE
SHERTCRIE L. EEEHRE, Kennedy 519
IZREV, BRI 30° o AEICTEEER 21T
WEMRI L7z, ERIBEER, DY 7F—F A RE
MR LBRLANICHESTL 7ol 2 — R’ X ) KD
L oikwic. WEERE IWE L RiGE i
HL, BZEOALLNS LV TOFERYBEE
LEZENEL Y EREERE L LMY, JTERRH
e o — [ FEREE LI OER O Q o
A& Liz. Fig. 2 BRRIEHIE & £=REE
LOBBRTH S MECIFEREME AL
h, & LU ELEERRD 16 Fl3 T
HOEAR IS LTOREL LT, ToRBEICE

5 M FEAE AR O o0 SE L R Bh AR

Y=111.3X+124.9
r=0.79, P<0.01

0 0.30.40.50.60.70.80.91.0
Thickness to radius ratio

Fig. 2. Relationship between the aortic systolic
peak pressure and left ventricular wall thickness
to radius ratio.

Aop=aortic systolic peak pressure.
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Fig. 3. A representative coronary flow velocity waveform in a patient with arterial hyper-

tension (right: normal control).
CFV =coronary flow velocity.
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Fig. 4. Relationship between the time from the
onset of diastole to peak flow velocity and the
left ventricular thickness to radius ratio.
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Fig. 5. Relationship between the time from the
onset of diastole to peak flow velocity and peak
left ventricular systolic pressure.
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Fig. 6. Relationship between the time from the
onset of diastole to peak flow velocity and left
ventricular ejection fraction.

EF =left ventricular ejection fraction.
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Fig. 7. Relationship between the flow reserve and the time from the onset of diastole to
peak flow velocity (left); the thickness to radius ratio (right).
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