Possibility of fetal evaluation by measuring an energy of a blood flow of umbilical vessels

(Object)We tested a usefulness of measuring energy of blood flow both sides of an umbilical vessel's for the fetal
evaluation

(Method)The basic equation is that non-stationary and incompressible viscous fluid flowing in a cylindrical tube for
energy measurement of intravenous blood flow. Introducing a Reynolds number and a frequency parameter yielded
that the basic equation is resulted in an equation of a stationary and compressive viscous fluid flowing in the
cylindrical tube. Blood in addition to a presumed body weight of fetuses and Amniotic Fluid Index (AFI) was
measure for 22 pregnant women 22 to 40 weeks after pregnancy 35 times in total by using Toshiba SSA340(Convex
type PVF375dt 3.75MHz)

(Results)For an energy change of 5.0x10~°Kcal,”Kg, no IUGR was observed and the volume of amniotic fluid was
normal. Three cases ,of which energy change was under 5.0x10°Kcal ~Kg and energy change ratio was under 0.3,
showed IUGR, AFI<5,and Tocolysis failure.

(Conclusion)(1)A fetus can be evaluated by measuring the energy of a blood flow of an umbilical artery and a vein.
(2)The fetus evaluation by measuring the energy of blood flow of an umbilical artery and vein requires two aspects
of examination, and, thus, appears to be possible to evaluate more accurately in comparison with the conventional

method using only one aspect of examination.
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[1] mFHIE [Measuring an energy of blood flow]

I X —4 OFEF [Bernoulli theorem]

[2] =x AV ¥—F{tE, =XV X—E{t#E [Energy change and Energy change ratio]
l

[3] Wall Shear Stress [Total Mass]
l

[4] mBENEZMIROFEM [Endothelial Cell Evaluation]
l

[5] Blood Artery and Vessels Evaluation [Grows Keep Down regulation]
l

[6] Placenta Evaluation
l

[ 7] Fetal Evaluation
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