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The
link· between
interleukins
(IL) and endothelial cell injury supposedis being used as a confirmation of the embryo/
hypertension, proteinuia with or without pathological
to lead to hypertension. This may be due to the release of oxygen
fetaledema
life. Large
have
free radicals, which
injures the
Many
authors
hitherto
after 20group
weeksstudies
gestation,
andreported
it is one of the
Introduction.
Assessment
of endothelium.
the fetal heart
rate
become
changes
in
the
heart
rate
in
early
stage
of prestudied
Doppler
velocimetry
as
a
predictive
tool
for
the
development
a routine manner and was found to be helpful in making
important
leading
causes
of
fetal
and
maternal
morbidity
of preeclampsia(PE).
We here attempted
to determine
the relation
important
clinical decisions.
In the available
literature
there ofgnancy [1-10]. Furthermore, miscarriages were
IL-4
with
the
development
of
PE
using
umbilical/uterine
artery
Doppler
and mortality [1].
are no any information about fetal heart rate in twin pregnanvelocimetry. 80 pregnant women of 30-36 week gestation were dividedobserved in pregnancies with abnormal fetal
cy and it usefulness in predicting pregnancy outcome.
into 3 groups. The first group (n=20) consisted of a control group:heart rate [1-7,11]. Therefore assessment of the
Many cytokines have been suggested to be implicated
Objective. The aim of our study was to evaluate a range of
primigravidae and normotensives. The second group (n=30) consisted of
heart
thePE.first
in (n=30)
twin pregnancy
the withfetal heart rate become a routine manner and
womenrates
with in
mild
Thetrimester
third group
consisted ofand
women
in
the pathogenesis of PE which include: TNF- a,
influence
the rate
fetal
heart on
of the
severe PE. of
Doppler
FVWofwere
measured
forthe
theoutcome
umbilical and
uterinewas found to be helpful in making important
Interlleukin(IL)-1
,IL-2 and IL–6 [2]. IL-4 has dichotomous
pregnancy.
arteries IL-4 level was also measured. A statistically significant increase
clinical decisions. However in the available liMaterial
andinmethods.
study
twin pregnanwas observed
IL-4 levels The
in mild
andincluded
severe PE89
groups
with severe PE
role in pregnancy, as normotensive pregnancy is associated
cies
between
6 and 11
pregnancy
(78 pregnancies
showing
an increased
levelweeks
of IL-4ofthen
mild PE. Doppler
measurementterature there are no any information about
high
levels
IL-4pregnancy.
in the first half of pregnancy, but
finished
with
good in
outcome
11 with
unfavorable
outco- and
showed an
increase
vascular and
impedance
indices
of the umbilical
fetalwith
heart
rate
in of
twin
uterine arteries of mild and severe PE. We conclude that IL-4 play a role
me).
in
the
second
half
and
in
the puerperium high levels of
in pathophysiology
of PEthat
withthe
a disparate
on its severity,
Results.
The date shows
heart rateeffect
of embryos
/ fetuses with
fetal
outcomes
also
badly
affected.
The
umblical
and
uterine
arteries
IL-4 are associated with PE [3]. IL4 were predominant in
in the first trimester of an uncomplicated twin pregnancy
Doppler may help
predictbetween
prognoses6ofand
PE and
fetal outcomes;
however,
progressively
increases
8 weeks
of pregnancy
the second and third trimesters of normal pregnancy but
further
randomized
studies
may11.
be necessary.
and
then
slows down
in week
Our data shows that the rate

AIM

of
fetal death
in the first trimester
of twinPregnancy
pregnancy increases
Keywords:
INTERLEUKIN4; Hypertension;
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In monochorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whereas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syndrome later in pregnancy.
Key words: fetal heart rate; twin pregnancy; first trimester;
TTTS
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The Th1
aim hence
of ourINF
study
was to
evaluate range
of
gamma
predominated
in preeclamptic
heart rate in first trimester in twin pregnancy
patients [4].
and influence of rate of fetal heart on pregnancy
outcome.
The Doppler velocimetry is helpful in predicting
patients at risk, who will develop PE, as well as for
studying uterine
and fetal
vascular blood flow for studying
MATERIALS
AND
METHODS
and evaluation of fetal well-being in utero and risk of
The study was conducted in the Ultrasound Unit
jeopardy [5]. Meanwhile, Doppler velocimetry studies
in Healthcare Center in Kutno from 2010 to
of In
placenta,
umbilical
and fetal circulation
can provide
2016.
the study
were included
89 twin preimportant
information
regarding
fetal
wellbeing
gnancies between 6 and 11 weeks of pregnan-providing
an opportunity
to predict
poor
perinatal
outcome and
cy (78
pregnancies
finished
with
goodfetal
outcoimprove
fetal outcome
in preeclamptic
and All
hypertensive
me to
and
11 with
unfavorable
outcome).
pregnant with
women
[6].
pregnancies
risk
factors (smoking, alcohol,
drug addiction) and complications (diabetes
Aim hypertension,
of the workanemia) were excluded
mellitus,
from the study
The aim of this work is to study the relationship of
Measurements were obtained using ultrasoserum IL-4 and the development and degree of PE and the
und machine (B&K Medical 3535 and Voluson
reflection of this syndrome on uterine and fetal blood flow
730 PRO) with vaginal probe of 6.5 MHz fredetected by umbilical & uterine Doppler studies and its
quency. All pregnancies were calculated accorto fetal outcome. The gestational age
dingrelation
CRL measurement.
was given in weeks according formula: 7 weMATERIALS AND METHODS
eks = 7 weeks + 0/6 days. The heart rate was
performed
M-mode
each women
This using
study was
carriedtechnique
out on 80for
pregnant
twinadmitted
separately.
in the obstertric and gynecology department of
a university hospital, during the period from April 2020 to
October 2021. For all groups an oral and written informed
9
consent was obtained.
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RESULTS
Case
selection

Fetal heart rate in the first trimester of twin
Follow up
pregnancies with unfavorable outcome is preThe mean fetal heart rate in the first trimester sented in Table 2.
All cases were followed up until delivery for the
This study included three groups according to inclusion
of twin pregnancy with good outcome is preIn
the caseof:of intrauterine fetal demise of
assessment
and exclusion criteria:
sented in Table 1. The above data show that the both twins the heart rate was below 120 beats
• Fetal
heart
of embryos
fetuses in
the first included
tri- per minute
1. rate
The control
group/ (normal
pregnancy):
in atoutcome
least one of the twins. Furthermester20ofnormal
uncomplicated
twin pregnancy
pro-bloodmore, we found that the difference in the hepregnant women
with normal
• Gestational age at delivery
gressively
increases
6 and 8 weeks of art rate is as important as the heart rate itself.
pressure
and nobetween
protienuria.
• Birthwith
weight
pregnancy, reaches the nadir of 170 beats per In pregnancies
high difference in heart rate
2. The second group included 30 pregnant women
minute in week 8 and then slows down to 150 (20 or • more
beats/min)
outcome
of the
Apgar score: 1& 5the
minutes,
also Apgar
score equal
with mild PE; systolic blood pressure is 140-159
beats per minute in week 11. The biggest dif- pregnancyorwas
unfavorable
(death
or
TTTS
less than 7 at 5 minutes.
mmHg and diastolic blood pressure is 90-109
ference in heart rate between a pair of twins syndrome). In two cases with the fetal heart rate
mmHg with mild protenuria (1+to 2+by dip stick
was found between 6 and 7 weeks of pregnan- more than 120 beats/min and high difference
RESULTS
strip) with or without edema.
cy. Later in pregnancy, up to 11+6 weeks the in the heart rate, TTTS syndrome was observed
3. The third
included
30 pregnant
women withlater inThere
difference
was group
similar
and remained
low.
pregnancy.
is no significant difference between control and
severe PE; systolic blood pressure is 160 mmHg or PE groups as regards age and gestational age (at sampling)
more and diastolic blood pressure is 110 mmHg or but there is high significant difference between both groups
Tab. 1.
The with
mean
fetalproteinuria
heart rate (>2+by
more
heavy
dip stickGestational
strip) as regards
Group
The mean
Themean
difference
systolic, Range
diastolic and
arterial pressure,
and the
difference
in
heart
age (weeks)
heart rate
(beats/min)
heart rate
with or without edema. rate
as the
blood pressure,
(MAP) inare
highly increased in
between the pair of twins betwe(beats/min.)
between twins
preeclampsia (Tab. 1.).
(beats/min.)
en 6 and 11 weeks of uncomplica-

Inclusion
criteria:
ted twin pregnancy

1 (n=12)
6+0 – 6+6
125 - 158 higher when
11
IL-4 141
was significantly
comparing PE
2 (n=10)
7+0 – 7+6
140
115 - 169
11
Primigravida in the third trimester
from
30-36
groups
with
control
group,
also
when
comparing
severe
3 (n=10)
8+0 – 8+6
170
164 - 176
6
with
mild
PE
(Tab.
2.).
Doppler
indices
(S/D
ratio,
RI
and
weeks, with singleton pregnancy,
not
in
labor
and
4 (n=18)
9+0 – 9+6
165
136 - 179
6
5 (n=16)
10+0 – 10+6
160
146 - 176
PI) for umbilical
artery
showed a high5significant increase
gestational age calculated by LMP
and confirmed
6 (n=12)
11+0 – 11+6
150
136 - 164
6
when comparing
mild
and severe PE groups
with control
by an early 2nd trimesteric ultrasonograghy.
group and when comparing severe with mild PE groups.
• Normotensive in early pregnancy in all groups.
There was also a high significant increase when comparing
Tab. 2. Fetal heart rate in the first
No.
Gestational
Heart rate
The
Type
mild Aor/ twin
severeB PEdifference
groups withof
control
group in proprotion
• No ofmedications
were received
during the age
present twin
trimester
twin pregnancies
with
complications
to(beats/min)
uterine artery Doppler
unfavorable
outcome
(in weeks)
in heart indices (S/D ratio , RI and PI)
pregnancy
except tonics.
rate when comparing severe with mild
this was also significant
between
Exclusion criteria:
PE but there is no significant
difference between all groups
twins
regarding uterine arteries
(beats/ Doppler index RI (Tab. 3.).
• Any medical disorders: e.g. renal, diabetes mellitus,
min.)
The mean values of gestational age and fetal weight at
essential hypertension or liver diseases.
1.
6+0 – 6+6
118/158
30
death of both
birth
are high significantly
lower
when we compare mild
fetuses MCDA
• Any obstetric complications, e.g. premature rupture or severe PE groups with control
group and when compare
of membranes (PROM), Antepartum
haemorrhage,
2.
7+0 – 7+6
115/119
4
both
severe
with mild PE groups,
anddeath
thereofare
a high significant
DCDA
and post term.
lower in Apgar score value atfetuses
1 minute
of birth when
3.
7+0 – 7+6
138/168severe PE 30
TTTScontrol
at 28 weeks
compare
group with
group and when
Methods
MCDAAlso there is high
compare severe with mild PE groups.
4.
8+0 – 8+6
105/129
14
death
of both
value
at 5minute, when
• All groups were subjected to history taking, general significant increase in Apgar score
fetuses
MCDAPE groups, and
compare
control
group
with
mild
or
severe
examination and routine laboratory investigations
5.
9+0 – 9+6
104/118
14
miscarriage DCDA
then they were subjected to special investigations when compare mild with severe PE (Tab. 4.).

•

which included:

6.

10+0 – 10+6

•

Estimation of serum IL-4 according
Banchereau
7. to10+0
– 10+6
[7].

•

8.
9+0 – 9+6
This cytokine was assayed by immunoenzymatic
method for the measurement of human IL-4 in the
7+0 Europe
– 7+6
frozen serum specimen by using 9.Biosource
S.A. IL-4 EASIA kit Belgium.
10.

7+0 – 7+6

Ultrasonographic and Doppler studies

95/109
There

death of positive
both
is a very13high significant
correlation
fetuses MCMA
between IL-4 and Umbilical Doppler Indices S/D ratio, RI,
0/24 Correlation24
death offor
both
PI. The
also is significant
uterine Doppler
fetuses MCMA
Indices (SD, RI) (Tab. 5 & 6.). IL-4 level showed a high
124/146 negative correlation
22
TTTS
at 28outcome
weeks parameters
significant
to fetal
MCDA
(gestational age and weight at birth and Apgar score 1, 5
98/106
8 7.).
death of both
min.
after birth) (Tab.
fetuses MCDA

115/124
9
miscarriage at 8
DISCUSSION
AND CONCLUSION
weeks MCD

11.
7+0 – 7+6
110/122
miscarriage
at 10there is high
The results of 12
this study
show that
weeks DCDA
Ultrasound examination was done for all cases for significant increase in IL-4 serum
level in PE (mild and
estimation of the gestational age, TTTS
placental
grading,
– Twin-to-twin
transfusion
severe)syndrome
as compared to normotensive patients also the level
amniotic fluid turbidity& volume. Then Doppler is increased in severe compared to mild cases. There is high
examination using pulsed wave Doppler equipment to significant positive Correlation between serum IL4 level
obtain the arterial flow velocity waveform “FVW” of the and Umbilical & Uterine arteries Doppler Indices (S/D
10 umbilical and uterine arteries.(S/D ratio, RI and PI indices
ratio RI & PI) and highly significant negative correlation
were estimated for each vessel).
with fetal outcome parameters.
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Tab. 1. The mean values of clinical
findings’ of the control and Preeclamptic groups.

Pre-eclampsia
Variables

Control N=20

X ± SD

23.2 ± 3.5

25.0 ± 4.4

24.2 ± 3.5

Range

(17-31)

(18-34)

(19-36)

X ± SD

34.5 ± 1.7

30.2 ± 3.4

32.1 ± 4.1

Range

(30-36)

(30-36)

(30-36)

X ± SD

106.5 ± 12.4

148.0 ± 6.9

171.7 ± 8.5

Range

(90-130)

(140-160)

(160-190)

X ± SD

70.5 ± 7.6

97.7 ± 5.2

115.0 ± 6.4

Range

(60-80)

(90-105)

(110-130)

X ± SD

82.4 ± 8.3

114.4 ± 4.7

133.9 ± 6.5

Range

(70-97)

(107-123)

(127-150)

F

Severe
N=30

Mild N=30

P

Age (Years)
1.16

>0.05

1.19

>0.05

307.1

<0.001

296.9

<0.001

384.8

<0.001

Gestational age (at sampling), (ws)

Systolic B.P.

Diastolic B.P

Mean arterial P

Tab. 2. Serum IL-4 level (pg/ml) in
studied groups.

Variables

IL-4

Pre-eclampsia

Control
N=20

Mild
N=30

Severe
N=30

X ± SD

1.465 ±
1.96*

8.2 ± 4.46+

13.6 ± 6.3

Range

(0.1-5.2)

(1.9-21.0)

(2.5-24.3)

F

P

43.23

<0.001

F

P

107.6

<0.001

56.2

<0.001

* P < 0.001 when compare control with mild or severe.
+ P < 0.001 when compare mild with severe.

Tab. 3. Doppler indices (S/D ratio
, RI and PI)of umbilical artery and
uterine artery in studied groups

Pre-eclampsia

Umbilical
artery

Control
N = 20

X ± SD

1.695 ± 0.43*

2.98 ± 0.6+

4.2 ± 0.7

Range

(1.0-2.5)

(1.8-3.9)

(1.82-5.5)

X ± SD

0.498 ± 0.07*

0.65 ± 0.05+

0.73 ± 0.09

Range

(0.42-0.62)

(0.45-0.7)

(0.47-0.83)

X ± SD

0.65 ± 0.11*

0.81 ± 0.2+

0.99 ± 0.19

Range

(0.53-0.86)

(0.45-1.32)

(0.58-1.39)

19.01

<0.001

55.2

<0.001

21.27

<0.001

14.78

<0.001

Mild

Severe

N= 30

N = 30

S/D ratio

RI

PI

S/D ratio
X ± SD

1.785 ± 0.35*

2.84 ± 0.59+

4.02 ± 1.02

Range

(1-2.5)

(1.75-3.8)

(1.85-5.3)

X ± SD

0.53 ± 0.07*

0.69 ± 0.08

0.70 ± 0.099

Range

(0.43-0.65)

(0.45-0.86)

(0.45-0.85)

X ± SD

0.83 ± 0.09*

0.83 ± 0.14+

1.1 ± 0.34

Range

(0.7-1.0)

(0.55-1.1)

(0.56-1.82)

RI

PI

* P < 0.001 when compare control group with mild or severe pre-eclamptic groups
+ P< 0.001 when compare mild with severe pre-eclamptic groups.

This study agrees with Kumar & Das who concluded
that IL-4 levels were significantly higher in maternal
blood of PE patient. As a strong indication of linkage
imbalance of susceptible gene of PE and HLA class II DR4
haplo type. It may be important in immunorecognition
and immunosuppression. The reduced secretion of nitric
oxide due to high levels of IL-4 causing vasoconstriction
and hypertension may therefore be implicated in
pathophysiology of several diseases including PE [8,9].
On the other hand, Santiago et al., demonstrated that

Th1/Th2 correlated well with cytokines, TNF-α and IL-4
secretion level respectively and Th2 cells hence IL-4 were
predominant in the second and third trimesters of normal
pregnancy but Th1 hence TNF-α predominated in PE
patients [10,11].
Also, Monocytes from cancer patients treated with
recombinant human IL-4, showed significant decrease
in PGE2 and increase in superoxide anion production
which shifts the PGI2/TXA2 balance in favor of TXA2
enhancing platelet aggregation and vasoconstriction; It can
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RESULTS

Fetal heart rate in the first trimester of twin
Pre-eclampsia
pregnancies
with unfavorable
outcome is preControl
F
Mild
Severe
sented in N=20
Table 2. N=30
N=30
In the
case ofAge
intrauterine
Gestational
(Wt) at birth fetal demise of
both twins
the
heart
was
below
38.6 ± 1.1** 37.3 rate
± 0.8+
34.3
± 1.1* 120 beats
119.7
per minute
in
at
least
one
of
the
twins. Further(38-40)
(36-39)
(32-36)
more, weFetal
found
that
thebirth
difference in the heweigh
at (Kg)
art rate3.32
is as
important
as the
± 0.4**
2.97 ± 0.3+
2.32heart
± 0.3*rate itself.
61.75
(2.8-4.1)with (2.3-3.5)
(1.7-3.0)in heart rate
In pregnancies
high difference
Apgar
score at 1 minthe outcome of the
(20 or more
beats/min)
7.65 ±
1.1 unfavorable
7.1 ± 1.1
5.4(death
± 1.16* or TTTS
pregnancy
was
27.88
(6-10)
(4-9)with the
(4-7)
syndrome).
In two cases
fetal heart rate
at 5 min and high difference
more than Apgar
120 score
beats/min
9.7 ± rate,
0.6** TTTS
8.6 ± 0.97+
6.7 ± 1.1
in the heart
syndrome
was observed
64.7
(8-10)
(7-10)
(4-8)
later in pregnancy.

Tab. 4. Mean values of fetal outVariables
come
parameters
(Gestational
The
mean
fetal heart
rate inAge
the first trimester
(Wt)
at
delivery,
Birth
weight
(Kg)
of twin pregnancy with good outcome is preand Apgar score at 1&5 min) in
sented
Table 1. The above data show that
the
studiedin
groups.
X ± SD

heart rate of embryos / fetuses in the firstRange
trimester of uncomplicated twin pregnancy progressively increases between 6 and 8 weeks
X ± of
SD
pregnancy, reaches the nadir of 170 beatsRange
per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggestX ±difSD
Range
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnanX ±the
SD
cy. Later in pregnancy, up to 11+6 weeks
Range
difference was similar and remained low.

* P<0.001 when compared severe with control.
** P<0.001 when compared control with mild or severe.
+ P<0.001 when compared mild with severe.
Tab. 1. The mean fetal heart rate
Group
Gestational
The mean
Range
and the difference in heart rate
age (weeks)
heart rate
(beats/min)
Umbilical Doppler Indices
between
the pair between
of twinsIL-4
betwe(beats/min.) R
Tab. 5. Correlation
and

en
6 and artery
11 weeks
of uncomplicaumbilical
Doppler
indices.
ted twin pregnancy

Tab. 6. Correlation between IL-4
and uterine artery Doppler indices.

S/D
1
2
3
4
5
6

0.61

RI6+0 – 6+6
(n=12)
(n=10)
PI7+0 – 7+6
(n=10)
8+0 – 8+6
(n=18)
9+0 – 9+6
(n=16) Doppler
10+0 Indices
– 10+6
Uterine
(n=12)
11+0 – 11+6
S/D

141
140
170
165
160
150

RI

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome
Tab. 7. Correlation between IL-4
and fetal outcome parameters.

No.

PI
Gestational
age
(in weeks)

Heart rate
twin A / twin B
Item(beats/min)

Gestational age at birth
Wt. (kg) at birth
Apgar score, 1 min after birth
Apgar score, 5 min after birth
1.

6+0 – 6+6

be cytotoxic to cells by oxidative conversion of unsaturated
fatty acids present in the cell membrane2.to lipid
peroxides
7+0
– 7+6
damaging the endothelial cells causing thrombosis when
interacting with the plasma coagulation 3.
system7+0
[12].– 7+6
The pathogenesis of PE is largely a consequence of
4.
8+0 – 8+6
eicosanoid imbalance with relative vasodilator deficiency.
The relative lack of vasodilatation with5.defective
internal
9+0 – 9+6
secretion of PGE2 and PGI2 will lead to diminished renal
6.
10+0 – 10+6
blood Flow, glomerular filtration rate, urea clearance, and
sodium excretion [13].
7.
10+0 – 10+6

118/158

0.64125
0.42115
164
136
R 146
136
0.59

-

<0.001

<0.001

<0.001

11 <0.001
11 <0.001
6
6
5
P
6
<0.001

0.4

<0.001

0.24

<0.05
Type
of complications

30

<0.001

The difference
in heart rate
P
between twins
(beats/min.)
<0.001

158
169
176
179
176
164

The
difference
in heart
rate
between
twins
(beats/
min.)

P

R

P

-0.51

<0.001

-0.45

<0.001

-0.46

<0.001

-0.53

<0.001

death of both
fetuses MCDA

The present study show that a very highly significant
positive
correlation between
IL-4
and
Doppler
115/119
4
death
of Umbilical
both
Indices S/D ratio, RI, PI. Therefetuses
is highDCDA
significant negative
correlation
umbilicalTTTS
arteries
138/168 between30
at 28 S/D
weeksratio RI & PI
MCDAabnormal changes
and fetal outcome Parameters. These
14
death of vascular
both
in 105/129
PE suggest increased
placental
resistance,
fetuses MCDA
vasospasm in the umbilical arteries and they are in accord
104/118
14
with
the results of Lumme
R,miscarriage
et al. [17]DCDA
and Kalder M, et
al. [18].
95/109
13
death of both
fetuses MCMA

In this study, There is highly significant increase when
0/24
24
death of both
compare mild or severe PE with control
group in proportions
fetuses MCMA
of uterine artery Doppler indices (S/D ratio, RI and PI)
124/146
22
TTTS at 28 weeks
and a significant increase when compare
MCDA severe with mild
PE 98/106
groups in proprotion
to uterine
artery Doppler indices
8
death of both
(S/D ratio, and PI) but there fetuses
is no significant
difference
MCDA
regarding
uterine
arteries
Doppler
index
RI.
115/124
9
miscarriage at 8

In this study, there is high significant increase when
9+6
compare mild or severe PE with control8.group9+0
and– when
compare severe with mild PE groups in proportions of
7+0 – 7+6
umbilical artery Doppler indices (S/D 9.
ratio, RI
and PI).
These results are in agreement with the results of AbdelAal
10.
7+0 – 7+6
and Meki. The explanation of this finding may be related
weeks MCD
The pathophysiology of PE includes impaired
to the fact that Doppler waveforms in any
vascular
tree
are
11.
7+0 – 7+6
110/122
12 of spiral
miscarriage
10 subsequent
trophoblastic
invasion
arteriesatwith
related to resistance distal to the point of measurement
weeks DCDA
decrease in uteroplacental blood flow. The changes are
[14,15]. This has been shown TTTS
by –histopathologic
Twin-to-twin transfusion
syndrome
reflected
on flow velocity waveforms where there is failure
correlation. A decrease in diastolic flow, indicated by an
of development of low resistance velocity flow in the
elevated RI, reflects an increase in downstream placental
uterine arteries [19].
resistance. The most extreme form of this pathologic
10
In this study, The mean values of gestational age at birth
condition results in the absence or reversal of diastolic flow
and fetal birth weight were significantly lower in PE groups
velocity in the umbilical artery [16].
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