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1 Introduction

Since the occurrence of plasma volume deple-
tion represents a typical pathophysiological fea-
ture in preeclampsia [5, 7, 10], several groups
have demonstrated favorable results in the
treatment with plasma volume expanders [4, 6,
8,9, 18, 19, 20, 22]. ,

During hypervolemic hemodilution with low
molecular dextran, both SCHWARZ and RETZKE
[19] and CLOEREN et al. [4] described increased
impulse rates using isotope techniques as an
index of elevated placental perfusion. In contra-
st, JOUPPILA et al. [12] estimated no improve-
ment of placental perfusion in the course of a
100 ml infusion of 20% human albumin.

For the early detection of heart decompensa-
tion attributed to fluid overload during plasma
expander therapy intensive surveillance is rec-
ommended [4]. In previous studies [22] we could
demonstrate that alterations in maternal cardi-
ac output as well as the fluid intake in the lungs
can be continuously monitored by means of
noninvasive thoracic impedance cardiography.

The interest in developing noninvasive methods
for fetal blood flow measurements has gradu-
ally increased. Meanwhile pulsed doppler ultra-
sonography offers the possibility of estimating
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data on fetal blood flow characteristics [3, 11,
14].

The subject of the following investigation was
to combine both thoracic impedance cardiogra-
phy and pulsed doppler ultrasonography for
the simultaneous noninvasive estimation of ma-
ternal and fetal hemodynamics during hypervo-
lemic hemodilution in preeclampsia. In humans
the simultaneous monitoring of both hemody-
namic systems has not been focused as yet.

2 Material and methods

This preliminary report summarizes the investi-
gations in five preeclamptic women in the last
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Table I. Characteristics of patients in study.

Body surface

Init. Age Gest. Age Weight MAP Fet. weight
(yrs) (wks/d) (kg) (m?) (mm Hg) (gr)

S.B. 19 37/1 69 1.66 106.7 1500

S-M. A. 21 36/6 98 2.09 108.3 2450

F.R. 22 38/6 69 1.79 110.0 3300

B.M. 23 38/6 76 1.86 103.3 2600

M.F. 1.74 106.7 3040

21 39/4 74

trimester of pregnancy. All patients were admit-
ted to hospital care with raised mean arterial
blood pressure (MAP > 103.3 mm Hg) and he-

.. moconcentration (hematocrit > 38%). The ul-

trasonographic estimation of the fetus in all
cases showed no anatomical malformations.
Patients’ characteristics are summarized in
table I.

The antenatal fetal weight was estimated ac-
cording to the chest and head circumferences.
All patients were without any antihypertensive
drug treatment or diuretics. The basic treat-
ment consisted of bed rest prior to hypervolem-
ic hemodilution. Informed consent was obtain-
ed from all patients, who were included in this
study.

2.1 Clinical procedure

Hypervolemic hemodilution was performed
with 500 ml low molecular dextran* intrave-
nously over a period of exactly 60 minutes.
Twenty ml of hapten** was preinjected to avoid
anaphylactic reactions.

Twentyfour hours after dextran application the
same patients received 500 ml physiologic saline
solution using the same conditions compared to
hypervolemic hemodilution with dextran. This
placebo-controlled procedure in intraindividual
comparison was performed to distinguish be-
tween specific dextran effects and nonspecific
effects of isovolemic hemodilution with NaCl
on the maternal and fetal circulatory system.

* Rheomakrodex®, **Promit®, Marketing: Knoll AG,
Ludwigshafen, FRG

During dextran and NaCl supply, the following
hemodynamic parameters were monitored in
15-minutes intervals:

maternal: heart rate, blood pressure, stroke
volume, cardiac output (calculated
as cardiac index);

heart rate, flow velocity and flow
volume in the descending aorta and
umbilical vein.

fetal:

In the following 60-minutes period after the
end of infusion these measurements were re-
peated at 15 minutes (p 15), 30 minutes (p 30)
and 60 minutes (p 60). In each patient a total
of eight measurements were carried out for
both dilution regimen. All hemodilutions were
performed at the same daytime (afternoon) to
avoid possible undesired side effects due to
maternal and fetal circadian rhythm.

2.2 Technical equipment

Maternal hemodynamics: We used the IFM Im-
pedance Cardiograph, model 400*. ECG,
phonocardiogram, the impedance signal delta
Z and its first derivate dZ/dt were recorded via
a multichannel plotter. Beat-to-beat calcula-
tions of isolated stroke volume and the cardiac
output were estimated with a built-in ZCG-
Computer*. This computer was triggered by
two potentiometers, which indicate the respec-
tive distances of the internal electrode bands
and the specific hematocrit-dependent resist-
ance of blood [15]. Heart rate was derived from
the ECG-recordings. ‘

* Marketing: Diefenbach GmbH, Frankfurt, FRG

J. Perinat. Med. 14 (1986)
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Table 11. Summary of maternal hemodynamic parameters during dextran 40 and NaCl supply.
Mcan valucs + standard deviation (), * = p < 0.05 (in rclation to the respective value prior to infusion).
1. Dextran 40
Parameter prior to 15 30 45 60 p15 p30 p60

infusion  Time

(min)

Heart rate 85(10) 78(12) 82(8) 81(9) 87(11) 82(7) 81(8) 80(9)
(bts/min)
(Slrlc;ke volume 69.9(18)  *79.4(19) 76.9(17) *83.6(22)  80.4(25) *79.9(18) *79.5(19) *79.3(20)
m
Cardiac Index  3.20(0.87)  3.62(1.04) 3.96(1.44) *4.25(1.50) *4.22(1.23) *4.11(1.20) *3.86(1.19) *3.59(0.90)
(L/min, m2)
I1. NaCl
Heart ratc 89(11) 87(11) 87(12) 86(8) 85(2) 84(11) 82(9) 87(11)
(bts/min)
Stroke volume  63.0(16) 67.0(19) 67.9(20) 72.9(16) 66.9(16)  70.7(16)  72.2(14)  68.7(15)
(ml)
Cardiac 1112dex 3.20(0.70)  3.29(0.80) 3.24(0.90) 3.34(0.76) 3.20(0.70) 3.15(0.66) 3.21(0.59) 3.15(0.50)
(L/min, m?)

Fetal hemodynamics: Simultaneously to ma-
ternal hemodynamic monitoring we investi-
gated fetal blood flow characteristics, using an
ADR Kranzbiihler model 8130 DupLEx**. This
equipment consisted of a 3.5 MHz realtime
scanner in combination with a 2 MHz pulsed
doppler. The realtime image and the doppler
spectrum were displayed simultancously (sce
figures 1 and 2). The angle between the doppler
beam and the linear array was fixed at 50°. The
flow measurements were evaluated off line from
frozen images, in which the vessels’ diameters
were determined by focussing the respective
area of measurement (see figures 1 and 2). The
instrument calculated the flow velocity (cm/sec)
and the corresponding blood flow volume (ml/
min) from the doppler spectrum over an adjust-
able time interval (i. g. one heart cycle).

Following the placement of the impedance elec-
trode bands and taking the supine position, the
patients were kept resting until reproducible
measurements of maternal and fetal cardiac
output could be obtained prior to hemodilu-
tion.

** Markecting: Squipp Medical Systems, Solingen, FRG

J. Perinat, Mcd. 14 (1986)

2.3 Statistics

Statistical analysis included the Student’s t-test
for paired observations. The correlation coeffi-
cients were calculated using the overall mean
value per measurement.

4 Results
4.1 Maternal hemodynamics

Hypervolemic hemodilution with 500 ml dex-
tran induced an increase in cardiac index which
was mainly due to elevated stroke volume. Be-
at-to-beat registration of isolated stroke volume
revealed an increase from 69.9 ml prior to infu-
sion to 83.6 ml 45 minutes after the beginning
of plasma volume expansion. In the following
period up to 60 minutes post infusionem, both
the cardiac index and the stroke volume slightly
decreased but did not reach the respective va-
lues at rest prior to hypervolemic hemodilution.
No remarkable changes in maternal heart rate
and mean arterial blood pressure were found
during the total period of investigation. In the
course of normovolemic hemodilution with
0.9% NaCl the intraindividual comparison for
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all parameters showed no statistically signifi-
cant differences throughout the 120 minutes
period.

Table II summarizes the mean values (X) and
standard deviations (SD) for heart rate, stroke
volume and cardiac index for both dextran and
NaCl procedures.

4.2 Fetal hemodynamics

As an exemplary illustration figures 1 and 2
show the original recordings of doppler shifts
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in case 3 (Pat. F. R.) at three different times
during hypervolemic hemodilution: prior to in-
fusion, 30 minutes after the beginning and fi-
nally 60 minutes after the end of dextran appli-
cation.

In this case fetal blood flow parameters could
be investigated in the descending aorta (figure
2) as well as in the umbilical vein (figure 1).
The alterations in fetal hemodynamics in this
patients are representive for our general experi-
ence in all cases. During hypervolemic hemodi-
lution we found a significant increase in blood
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Figure 1. Original tracing of doppler shift at a) time 0
(prior to infusion), b) time 30 during dextran applica-
tion, ¢) time p60 (60 minutes after dextran supply) in
the fetal V. umbilicalis.

J. Perinat. Med. 14 (1986)
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velocity which was also evident within the foll-
ow-up period of 60 minutes after dextran sup-
ply. Aortic flow volume rose from 216 ml/min,
kg to 268 ml/min, kg at time p 15 and remained
nearly unchanged till the end of observation.

During NaCl infusion no significant changes in
fetal circulation could be exhibited. The rcsults
arc summed up in Table I1I.

Figure 3 illustrates the percent changes in ma-
ternal cardiac index and fetal aortic flow vol-
ume/kg body weight in comparison between
dextran and NaCl supply. In the course of
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Figure 2. Original tracing of doppler shift at a) timc 0
(prior to infusion), b) time 30 during dextran applica-
tion, c¢) time p 60 (60 minutes after dextran supply) in
the fetal A. descendens.

J. Perinat. Mcd. 14 (1986)

c)

maternal plasma volume expansion both circu-
latory systems react with an increase in cardiac
output. In fetal cardiovascular system this
effect is maintained till 60 minutes after the cnd
of dextran infusion (p 60), whereas maternal
cardiac output constantly decreases within p 15
and p 60.

Fctal blood flow velocity in the descending
aorta and maternal cardiac index strongly cor-
relate (figurc 4) on the analysis of the mean
values of both parameters during hypervolemic
hemodilution.
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Table III. Summary of fetal hemodynamic parameters during dextran 40 and NaCl supply.
Mean values + standard deviation (), * = p < 0.05 (in relation to the respective value prior to infusion).

I. Dextran 40

60 p15 p30 p 60

Parameter prior to 15 30 45
infusion  Time
(min)
Heart rate 127(7) 131(8) *137(10) 136(14) 140(12) 136(6) 134(5) 133(4)
(bts/min) .
Flow velocity 22.8(3.9) 25.2(3) *28.0(3.2) *27.1(4.5) *27.2(5.2) *28.8(2.8) *27.6(2.9) *28.8(3.6)
(cm/sec) ,_ .
Aort. flow vol./ 216(58) 235(45) 259(43) *251(53) *257(72) *268(47) *258(48) *265(43)
body weight
(ml/min, kg)
II. NaCl
Heart rate 135(5) 136(8) 135(14) 130(11) 134(10) 128(6) 128(12) 137(18)
(bts/min)
Flow velocity 26.2(3.9) 27.1(3) 27.2(1.3) 28.2(3.6) 27.8(4) 26.7(3.2) 26.02.6) 26.2(2.7)
(cm/sec)
Aort. flow vol./ 243(43) 251(44) 252(36) 257(35) 250(23) 245(33) 236(28) 243(35)
body weight
(ml/min, kg)
T ey
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Figure 3. Percent changes of maternal and fetal hemo-
dynamic parameters in the course of dextran and isoto-
noc NaCl supply.

bardiac Index [L/mi‘n, m2]

Figure 4. Correlation between maternal cardiac index
and fetal blood flow velocity during-hypervolemic hemo-
dilution with dextran.

J. Perinat. Med. 14 (1986)
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4 Discussion

The objective of this study was to assess circula-
tory effects of hypervolemic hemodilution in
pre-eclampsia for both mother and fetus. We
used two noninvasive methods which so far
were not combined until now. Both techniques
— thoracic impedance cardiography and pulsed
doppler/realtime transducer — are complemen-
tary and appear to be a promising approach for
noninvasive estimation of maternal and fetal
circulation. Thoracic impedance cardiography
is easy to perform and particularly suited for
the determination of changes in cardiac per-
formance during a longtime period. This tech-
nique enables the interindividual study of circu-
latory effects of different therapeutic proce-
dures such as fluid therapy. In previous studies
[21] we estimated a correlation of r = 0.81 in
cardiac output between impedance cardiogra-
phy and the thermodilution method using
Swan-Ganz thermistor catheter.

Fetal blood flow measurements with pulsed
doppler equipment maintain potential sources
of errors, especially the correct determination
of vessel diameter and the accuracy in finding
the optimal angle between doppler beam and
fetal vessel [3]. This study protocol was de-
signed as an intraindividual longitudinal study;
the individual vessel diameter remained con-
stant within the whole period of investigation
and the angle between doppler stream and ves-
sel wall was in the range between 43° and 63°
(mean: 53.1° + 4.5°).

In pre-eclampsia, maternal hemodynamics are
characterized by a lack of plasma volume ex-
pansion and a raised total peripheral resistance
[8]. Elevated hematocrit is a good indicator of
deficient plasma expansion [10]. In contrast to
AssaLl et al. [1] we support the opinion of
GROENENDIK et al. [8] that plasma expansion
in pre-eclampsia is of potential benefits to
maintain a normal cardiac index such as the
physiological conditions in normal pregnancy.
Hemodilution with oncotic active drugs also
improves blood flow behavior in microcircula-
tion [9].

J. Perinat. Med. 14 (1986)

In animal experiments SCHROCK et al. [17] in-
vestigated the influence of acute maternal he-
modilution on pregnant ewe circulation. JOUP-
PILA et al. [12] demonstrated nearly unchanged
intervillous perfusion during albumin infusion.
These results are in contrast to those from
SCHWARZ et al. [19], which might be due to
different alterations in maternal cardiac output
between dextran 40 and albumin.

During hypervolemic hemodilution we estimat-
ed an increase in fetal blood flow velocity and
flow volume in the umbilical vein and in the
descending aorta. From these results it can be
concluded that an elevated maternofetal fluid
exchange could occur, although low molecular
dextran does not pass the placenta [13].

In general, fluid exchange at the capillary level
is determined by the oncotic and hydrostatic
pressure gradients within the capillaries and
the surrounding tissue fluids. These interactions
also occur in the uteroplacental unit. According
to the Hagen-Poiseuille law, vessel blood flow
is determined by the pressure gradient and the
vessel diameter. The regulation of blood volume
between the fetus and the placenta is controlled
by the different pressure gradients between
placental blood flow and the umbilical vessels
[16]. In cases of preeclampsia, BENEDETTI and
CARLSON [2] described maternal colloidosmotic
pressure to be significantly lower than in nor-
motensive pregnancies. The normal range of
maternofetal colloidosmotic pressure gradient
is about 52 mm H20 [17] and rises up to 92 mm
H>0 in cases with preeclampsia and intrauter-
ine growth retardation [17]. In pregnant ewes,
stepwise hypervolemic hemodilution with albu-
min leads to a slight fetal hemodilution, which
can be identified by a further decrease in fetal
colloidosmotic pressure [17]. The elevated hy-
drostatic intervillous pressure, induced by plas-
ma volume expansion might be responsible for
the net flow of water into the fetal circulation.
Nevertheless improved blood flow properties in
the course of plasma expander therapy may
also play an additive role in the fetoplacental
water transfer. Further studies are warranted
to support these preliminary experiences.
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Summary

In pre-eclampsia hemodynamic alterations are charac-
terized by a lack of plasma volume expansion and a
raised peripheral vascular resistance.

For the compensation of plasma volume deficit and to
restitute blood fluidity the therapeutic use of plasma
volume expanders (f. e. low molecular dextran) is recom-
mended. Several groups (GOODLIN et al. [6], CLOEREN et
al. [4], HEILMANN et al. [9], SEGHAL et al. [20], SCHROCK
[18]) have demonstrated benefitial effects on fetal status
and development in the course of hypervolemic hemodi-
lution in preeclampsia.

This therapeutic procedure presumes the continuous sur-
veillance of maternal hemodynamics to early recognize
heart insufficiency or fluid overload in the lungs. We
use the noninvasive thoracic impedance cardiography
for continuous monitoring of maternal heart perform-
+\ance.

The effect of hypervolemic hemodilution on fetal circula-
tion has not been quantitatively investigated yet. Mean-
while pulsed doppler ultrasonography offers the possi-
bility of estimating quantitative changes on fetal blood
flow. We used both noninvasive techniques — thoracic
impedance cardiography and pulsed doppler imaging
system — for the simultaneous evaluation of maternal
and fetal hemodynamic parameters during hypervolemic
hemodilution.

This preliminary report summarizes the investigations
in 5 patients with pre-eclampsia (mean arterial blood
pressure > 103.3 mm Hg, hemoconcentration with elev-
ated hematocrit levels > 38%). The patients received
an infusion of 500 ml dextran 40 over a period of exactly
60 minutes. The simultaneous measurements of maternal
and fetal cardiovascular parameters were performed in
15-minutes intervals during dextran application and 15
minutes (p 15), 30 minutes (p 30) and 60 minutes (p 60)
after the end of infusion.

Twentyfour hours after dextran application the same
patients received 500 ml physiological saline infusion

Keywords:
pulsed Doppler ultrasound.

Zusammenfassung

Simultane Vergleichsuntersuchungen zur maternalen und
fetalen Herzauswurfleistung unter hypervolimischer Hii-
modilution bei der Priieklampsie — Erste Ergebnisse
Die hidmodynamischen Verinderungen bei der Pri-
eklampsie sind durch eine fehlende Plasmavolumen-Ex-
pansion in Verbindung mit einem pathologisch gesteiger-
ten peripheren GefaBwiderstand gekennzeichnet.

Als rheologisch orientierte, die FlieBeigenschaften des
Blutes verbessernde Therapiemdglichkeiten bieten sich
die parenterale Gabe von Plasmavolumenexpandern,
z. B. niedermolekulares Dextran an. Von verschiedenen
Arbeitsgruppen (GOODLIN et al. [6]; CLOEREN et al. [4];

[

under the identical conditions to distinguish between
dextran specific and nonspecific effects of maternal he-
modilution in intraindividual comparison.

Results: Hypervolemic hemodilution with dextran 40
induced a significant increase in maternal cardiac index,
the maximum values of cardiac index were registrated
45 minutes after the starting of infusion. In the following
60 minutes after the end of dextran supply cardiac index
slightly decreased.

During the infusion of 500 ml 0.9% NaCl solution ma-
ternal cardiac index at all times remained nearly un-
changed. Maternal heart rate and mean arterial blood
pressure showed no remarkable alterations for both he-
modilution regimen.

Fetal aortic blood flow velocity significantly increased
during and after dextran application. Fetal aortic blood
flow volume also showed a significant increase (+ 20%)
and remained elevated up to 60 minutes after the end
of infusion. Original recordings of fetal doppler shifts
(aorta descendens, vena umbilicalis) are giving evidence
of the investigated data.

Fetal blood flow velocity in the descending aorta and-
maternal cardiac index strongly correlated (r = 0.908).
In contrast during and after NaCl infusion no quantita-
tive changes in fetal flow velocity and flow volume could
be exhibited.

Discussion: These preliminary observations indicate that
hypervolemic hemodilution in preeclampsia correlate
with a rise in fetal blood flow velocity and flow volume.
This fact might be due to elevated uteroplacental perfu-
sion via raised maternal cardiac output. In intraindividu-
al comparison normovolemic hemodilution do not dem-
onstrate similar effects.

In accordance to animal studies (SCHROCK, [17]) plasma
volume expansion leads to elevated hydrostatic intervil-
lous pressure, which might be responsible for the net
flow of water into fetal circulation. Further studies are
warranted to support these first experiences.

Fetal blood flow characteristics, impedance cardiography, plasma volume expansion in preeclampsia,

HEILMANN et al. [9]; SEGHAL et al. [20]; ScHROCK [18])
ist der giinstige EinfluB einer hypervoldmischen Himo-
dilutionsbehandlung auf die fetale Entwicklung bei der
Praeklampsie beschrieben worden.

Diese Therapie setzt jedoch die kontinuierliche kardio-
pulmonale Uberwachung der Mutter zur friihzeitigen
Erkennung einer pulmonalen Uberwisserung und einer
insuffizienten Herzauswurfleistung voraus. Zu diesem
Zweck fithren wir eine Herz-Kreislaufiiberwachung mit
Hilfe der nichtinvasiven thorakalen Impedanzkardiogra-
phie durch.

Neben den Verinderungen im miitterlichen Herzkreis-

J. Perinat. Med. 14 (1986)
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laufsystcm stcllt dic fetale Zirkulation unter diesem the-
rapecutischen Verfahren einen bisher noch nicht quantita-
tiv crfaBten Parametcer dar. Die Kombination von Real-
Time-Sonographic mit gepulsten Doppler-Systemen cr-
moglicht mittlerweile die quantitative Beurteilung fetaler
FluBgréBen iber die Erfassung vendser und artcericller
Doppler-Geschwindigkeitsprofile. In Verbindung von
thorakaler Impedanzkardiographie und gepulstem Dop-
pler-Verfahren werden crstmals zwci nicht invasive Mc-
thoden kombiniert, um unter ciner hypervolimischen
Himodilution sowohl die maternale als auch fetale Ha-
modynamik erfasscn zu kGnnen.

Dicse Untcrsuchungen wurden bei 5 Patientinnen mit
Pracklampsie (mittlerer artericller Blutdruck 103.3 mm
Hg, Himokonzentration mit Hkt-Werten 38%) durchge-
fihrt. 500 ml Rheomakrodex™ wurdc in cxakt 60 Minu-
ten parenteral appliziert, zusitzlich erfolgte nach Infu-
sionsende in der anschlieBenden Stunde zu drei MeBzeit-
punkten (p 15, p 30, p 60) dic Kontrollmessung fctalcr
und maternaler Kreislaufparameter. Inncrhalb der Infu-
sionszeit wurden die Messungen in 15-Minuten-Abstiin-
den durchgcfiihrt.

24 Stunden nach hypervoldmischer Hamodilution cr-
folgte bei den gleichen Patientinnen unter identischen
MeBbedingungen cinc isovolimische Hamodilution mit
500 ml NaCl im Sinne cines plazebo-kontrollierten in-
traindividuellen Kreuzversuches. Damit sollten  nicht
dextranspezifische Einflisse auf das miitterliche und fe-
tale Herzkreislaufsystem verifiziert werden. Auf die Ein-
haltung einer reproduzierbaren RuhemeBphase wurde in
allen Untersuchungen entsprechend Wert gelegt.
Ergebnisse: Diec hypervolimische Hiamodilution mit
Dextran 40 fiihrte zu einer signifikantcn Zunahme der
Herzauswurfleistung, die nach 45 Minuten ihr Maxi-
mum erreichte und nach Infusionsende innerhalb der
cinstiindigen Kontrollpcriodc allméhlich wieder abfiel.
Demgegeniiber blieb der maternale Herzindex wihrend
und nach NaCl-Infusion nahezu unverdndert. Mitter-
liche Herzfrequenz und mittlerer arterieller Blutdruck
ergaben fiir die gesamte MeBzeit kecinc signifikanten
Veranderungen.

Schliisselworter:
graphie, Prieklampsie.

Résumé

Les études simultanées sur les systémes cardio-circulatoi-
res feteaux et maternels au cours de Pinfusion hypervolé-
mic aux cas des prééclampsies

Dans la prééclampsie, les changements hémodynamiques
sont caractérisés par un déficit du volume plasmatique
associé 4 unc ¢lévation des résistances périphériques.
D’un point de vuc rhéologique, I'application parentérale
de «plasma-expander», se présentc comme unc dcs mil-
leures thérapcutiques en vue de I'obtention d’une fluidité
optimale sanguine. D’aprés diverses équipes de recher-
che, (GoonLiN ct co. [6): CLOEREN ct co. [4); HEILMANN

J. Perinat. Mcd. 14 (1986)

Die fetale aortale FluBgeschwindigkeit sticg unter Dex-
tran-Gabc schncll an und blicb auch im Anschlul an
die cinstiindige Infusionszcit weitcrhin crhoht; hingegen
lieB sich unter NaCl-Infusion keine signifikante Andc-
rung dicses Parameters nachweisen.

Dic fetalc aortale Herzauswurflcistung in Form des ge-
wichtsbezogenen FluBvolumens stieg mit dem miitter-
lichen Herzindex innerhalb der ersten 30 Minuten unter
Decxtran nahczu parallcl an. Im weitcren Verlauf bis zum
McBzeitpunkt p 60 crgab sich im fetalen Krcislauf cine
um 20% gegeniiber dem Ausgangswert gesteigerte Aus-
wurflcistung,.

Anhand von Originalregistricrungen der Doppler-Shift-
Signalc aus der Aorta descendens und Vena umbilicalis
unter hypervoliimischer Hiémodilution werden diese Ver-
dndcrungen belegt. Dic enge hiimodynamische Bezie-
hung beider Kreisliufe spicgelt sich in der lincaren Re-
gression (r = 0.908) zwischen miittcrlicher
Herzauswurfleistung und fctaler aortaler FluBgeschwin-
digkcit widcr.

Diskussion: Diesc crsten Ergebnisse. dic mit Hilfe der
Kombination zweier nichtinvasiver Verfahren die simul-
tane Mcssung des miitterlichen und fetalen Herzkreis-
laufsystems gestattct, geben den Hinweis, daB dic durch
eine Plasmavolumenexpansion induzicrte Verbesserung
der uteroplazentaren Perfusion mit einer Erhéhung der
fetalen Hcrzauswurfleistung korreliert. Unter der Infu-
sion von physiologischer Kochsalzlosung gicichen Volu-
mens ldBt sich im intraindividuellen Vergleich dieser
Effckt nicht nachwcisen. Auch untcr dem Vorbehalt des
noch kleinen Stichprobenumfangces der hicr dargelegten
Ergebnisse darf als vorldufiges Ergcbnis festgestcllt wer-
den, daB das Mehrangebot an intravasalem Volumen in
Analogic zu ticrexpcrimentcllen Untersuchungen von
Scuréck [17] iiber cine Erhéhung des maternofetalen
hydrostatischen Druckgradientcn zu cinem in Richtung
Fet fiihrenden Volumenaustausch mit entsprechender
Erh6hung des fctalen Blutvolumens und der fetalen
Blutstromungsgeschwindigkeit fiihrt. Weitere Unltcrsu-
chungen miissen diese ersten Erfahrungen untermauern.

Fetale BlutfluBmessungen, gepulster Doppler, hypervolimische Hamodilution, Impedanzkardio-

et co. |9); SeGuAL ct co. [20); ScHrROCK [18]) Ic traitcment
par hémodilution hypervolémiquc jouc un rélc favorable
sur lc développement faetal dans la prééclampsic.

Cettc thérapic suppose ccpendant, unc surveillance per-
manente cardio-pulmonairc dc la mérc pour détecter
asscz 0t les premiers signes d’aedéme pulmonairce ot
d’insuffisance cardiaque. Dans cettc optique, nous me-
nons unc survcillancc curdio-circulatoirc gricc a dcs
moyens non-invasifs d'«impédance cardiographic» tho-
racale.

A cot¢ des changements dans le systéme cardio-circula-
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toire maternel, nous n’avons jusqu’a présent aucune
valeur quantitative des variations du systéme circulatoire
feetal engendrées par ce procédé.
La combinaison de «Real-Time-Sonographie» et di1 sys-
téme Doppler a autorisé entretemps une appreéciation
quantitative des débits feetaux grace a la réalisation de
profils de vitesse Doppler veineux et artériels. En paralle-
le avec 'impédance cardiographie thoracale et le princi-
pe du pouls «Doppler» seront d’abord combinées deux
méthodes non-invasives, afin de pouvoir contrdler lors
d’une hémolution hypervolémique tant I’hémodynami-
que maternelle que feetale.
Ces examens furent menés auprés de 5 patientes en
prééclampsie (tension artérielle moyenne > 103,3 mm
Hg, hémoconcentration d’une valeur d’hématocrite >
38%). 500 ml de Rheomacrodex® furent appliqués par
voie parentérale en-déans 60 minutes trés exactement;
de plus, dans les heures suivant cette infusion, nous
“\avons établi 4 trois moments précis (p 15, p 30, p 60)
des mesures de contrdle des paramétres circulatoires
feetaux et maternels. Au cours de ’'infusion, les mesures
ont été effectuées toutes les 15 minutes. 24 heures apres
cette infusion hypervolémique, suivit chez ces mémes
patientes et avec des mémes conditions de mesure, une
hémodilution isovolémique a I’aide de 500 ml de NaCl
dans le but d’un essai de contréle-placebo. Dans ce cas,
les effets spécifiques occasionnés par les dextrans sur
les systémes cardio-circulatoires feetaux et maternels ne
seront pas observés.
Résultats: L’hémodilution hypervolémique avec du Dex-
tran 40 conduit & une augmentation de débit cardiaque
qui atteint son maximum aprés 45 minutes et aprés
infusion diminue graduellement toutes les heures ou on
le contréle. En contrepartie, I’index cardiaque maternel
reste inchangé pendant et aprés perfusion d’une solution
saline. Au moment de chacune de ces mesures, aucune
variation significative de fréquence cardiaque et ce ten-
sion artérielle moyenne maternelles ne fut observée.

Mots-clés:
prééclampsie.
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Despite more than a century of ever-increasing scientific interest and research,
anorexia nervosa — the pathological pursuit of thinness - still presents a chal-
lenge to clinicians throughout the world. It has become practically impossible to
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rized as an eclectic, broad spectrum or multimodal treatment in which strate-
gies and interventions from different therapeutic models have been integrated.
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