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Development of Method for Measurement of Pulsatile Change
in Arterial Diameter in the Fetus

Akira MORI and Yoshihiko TAKEDA
Department of Obstetrics and Gynecology, Tokyo Women's Medical College, Tokyo

BE BEENETCREBROEY, SEAEORH= % HAK L CEHTr2=2 -+ 5 s+ v
FEZ L YREBROEOCHEEH L HAITAREYHREL, »7 -7 /VEEY, OREEEN & HE
BE LI, Ko A7 4k, REyF2OEMMEFENT & ECOERENTORHN= = -DORRZE (&
B ORBHEEERTS. BEEYAAAVAERGL, REBLIERLEOLTSE (¥rrsaxb) 2BF
ERIZTERL, 721 Xr oy 7 A —7E2BALTWSRD, REKEOMGBEEINT, EELLE
BINTTEETH B, HEBEHR, EEF (RA) Lolk& T, TSR, KB LHESRCHE
o2 #EZL, BEIREOEAFTTRETEEE 2L, AEOBE L BHRERSVWTHRE
TAABREBORE A SEMEYERL, FE2~3GETSRIOBEREYRE Lo, BIOERT
2, B, MEBBOEHREE 4 BUATHBECSORE TR RLUATH 2. EERETRE
2001 (18~4L:B) % 4 BZ L RBIE LcHERZ, SEUBMEBEY & MEERYOELME Y DS
Efr sy, FHMEEFEMLAR, HBECRMEHBEMS/FZDONER)IEE BB LRI Lok,
Pulsatility Index 2’EEXE L34 ~3THDTFERNXTELR S fl, EXIR 3 FI0BIEREHRE TRITEZ,
WO REEEY FOMB A ZRIAT.26+0.36%, FHMITER5.5+1.2ml/sec TIH~ITBOEEXKER
B2061 (10.14%£1.95%, 8.3%1.9ml/sec) I LAREIR/PEL (p<0.0D) #ERZ, HEHOELUMEY
R, 12.20+£0.50%, 10.8+0.8ml/sec TIEFERER BT LERBCKE 27 (p<0.05). MITEE
Bt L, HEBEHBROEDCESH ¥ RT7D, AREOTFMIFAEHOELEHLRICLIDOTILIK,
ERCFHERIRETH B LE 2 bR,

Synopsis The present study was designed to evaluate perfusion dynamics of organs by measuring pulsatile
change in arterial diameter concomitant with flow velocity determination. An ultrasonic phased locked
echo tracking system equipped with a real time linear array scanner was used to measure pulsatile change
in arterial diameter. The distance from the transducer to a distal or proximal point on the inner vessel wall
can be defined as the relative time difference of the zerocross for each reflective wave. The pulsatile
change in the arterial diameter was a reflection of intra-arterial pressure change which was confirmed by
simultaneous measurement of direct pressure in the adult brachial, femoral and descending aorta (DA) by
arterial catheterization. The accuracy of measurement of arterial diameter and pulsatile change were
confirmed by the coefficient of variation (C.V) in the diameter of than 4% in the former and less than 8%
in the later in both inter-and intra-assay variance. In normal growth fetuses, the pulsatile changes in the
DA were within the range of about 10% of the minimum arterial diameter. Intrauterine growth retarded
fetuses (IUGR) who had a high pulsatility index (PI) were 7.26+0.36% (n=5, p<0.01 v.s. normal growth
group) and showed discrete figures between pulsatile and blood flow velocity waveforms. Furthermore, large
for date fetuses (LFD) who had a high PI were 12.20+0.50% (n=3, p<0.05 v.s. normal growth group) and
had similar figures in pulsatile and blood flow velocity waveforms. A determination of pulsatile change in
the DA clearly differentiated this discrepancy, showing a decreased diameter in the JUGR fetuses and
increased diameter in the LFD fetuses. It was concluded that simultaneous monitoring of pulsatile
waveforms of the arterial diameter and blood flow velocity waveforms will provide for more accurate
analysis of hemodynamic changes in the fetus.
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