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ABSTRACT
Objective:To assess the predictive performance of the current reference values of peak systolic velocity of
middle cerebral artery (MCA-PSV) in the detection of various degrees of fetal anemia in Rh-alloimmunized
Egyptian women and to evaluate pregnancy outcome after prenatal treatment with ultrasound guided
intrauterine fetal blood transfusion.
Materials and Methods: In a prospective study, 33 Rh-alloimmunized Egyptian women were evaluated by
fetal MCA-PSV. MCA-PSV, intrahepatic umbilical venous maximum velocity (IHUV), liver length, and
spleen perimeter were measured. Results before first fetal blood sampling or delivery were analyzed.
Perinatal outcome was also recorded.
Results: Thresholds of >1.50 and >1.55 MOM's MCA-PSV were evaluated with all degrees of fetal anemia.
For predicting moderate and severe anemia(Hb <0.65 MOM's), MCA-PSVof >1.50 MOM's has a 90.6%
sensitivity, 55.0% specificity with positive likelihood ratio of 2.01 and negative likelihood ratio of 0.17 while
IHUV maximum velocity sensitivity was 75%, specificity was 54%, +ve likelihood ratio was 1.4 and -ve
likelihood ratio was 0.54.Sensitivity was obviously low for spleen perimeter and liver length (54%-32%
respectively),also their specificity was (32%-33% respectively) in predicting moderate and severe anemia.
By addition of IHUV velocity to MCA-PSV, has slightly increased test sensitivity to 94.44, almost same
specificity 54.5% and predictive performance (+velikelihood ratio=2.08) and lowered false negative values.
Total loss was 16/33 (48.5%) of which 25% (4/16) had miscarriage (fetal loss < 24 week) and 12 cases
(36.3%) were early neonatal death in the first week of life. Ten fetuses were anemic by MCA-PSV follow up
and required intrauterine transfusion. The total number of transfusions done during the study period was 23
times. Of the 10 pregnant women who required IUT, 4 fetuses (40 %) had died; 1 due to complicated IUT
(fetal bradycardia) and 3 had miscarriage due to early severe fetal hydrops. Eighteen cases needed exchange
transfusion within 7 days of birth.
Conclusion:It can be concluded that MCA-PSV has limited diagnostic accuracy for the prediction of
moderate to severe fetal anemia in Rh-alloimmunized women. Although, it appears superior to other
ultrasonographic parameters they need to be interpreted cautiously. Further work should be undertaken to
develop test combinations and improve its diagnostic accuracy.
Keywords: Rh alloimmunization, fetal anemia, Doppler, Ultrasonography.

INTRODUCTION
Since the widespread use of preventive
anti-RhD immunoglobulin in pregnancy

Since 2000, Mari and Deter have
demonstrated fetal middle cerebral artery
peak systolic velocity (PSV-MCA) role in the

and childbirth, hemolytic anemia fetal red cell
alloimmunization has become rare. However,
it still may persist either because of the
failures of existing prevention or lack of
prevention in the other groups.

The aim of prenatal management
protocols of red blood cell alloimmunized
pregnancies is to identify affected fetuses,
correct their anemia by transfusion and
deliver them at the optimal time®.Therefore,
the development of predictive testing for fetal
anemia is a constant concern to limit

interventions in utero and their complications.
(©)

measurement of fetal anemia . Zimmerman
and colleagues and Deren et al,"’® reported
a sensitivity of MCA-PSV of 88.9% and 85%,
respectively for detecting moderate and
severe anemia. Bartha et al ., 2005® also
reported a sensitivity of MCA-PSV of
88%,Carbon B et al, 2008, ®demonstrated an
excellent negative predictive value of 97.8%
over the prospective data. Mari et al
) reported a negative predictive value 100%.
On the other hand, Alshimmiri et al, Sikkel
et al ® @ reported a lower sensitivity and
specificity of MCA-PSV of 125% and
54.3%. Moreover, the accuracy of middle
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cerebral artery peak systolic velocity for

detecting fetal anemia has been questioned in

recent meta-analysis ©.

Although, intrauterine  fetal  blood
transfusion was found to be the only life
saving therapy and very effective in the
management of preterm Rh alloimmunized
pregnancies, very few centers in Egypt have
the facility or have reported the management
and prognosis of high risk pregnant patients
with Rh alloimmunization using ultrasound
guided intrauterine fetal blood transfusions.
Until recently, management of severe Rh-
alloimmunization in Zagazig University
hospitals, included intensive fetal monitoring
for early diagnosis of fetal anemia and
preterm delivery and neonatal exchange
transfusion as soon as the fetus is about 32 —
34 weeks of gestation. Plasmapheresis is also
offered for selected cases with severe anemia
remote from term with limited success.

Therefore, the aim of the present study was
to assess the predictive performance of the
current reference values of MCA-PSV in
detecting various degrees of fetal anemia and
to evaluate pregnancy outcome after prenatal
treatment with ultrasound guided intrauterine
fetal blood transfusion in Rh-alloimmunized
Egyptian women.

PATIENT AND METHODS
During the period from 2011 through

2014, Rh negative allo-immunized pregnant

women attending either at fetal medicine unit,

kasr El Aini maternity hospital, Cairo

University, or at obstetrics and gynecology

department, Zagazig University hospitals,

Zagazig University Egypt, participated in the

study.

Inclusion criteria:

e Rh negative alloimmunized singleton
pregnancies with indirect coomb's test
titre >1/16.

e Reliable gestational age confirmed by the
latest reliable menstruation date and by
late 1% trimester or early 2" trimester
ultrasound.

Exclusion criteria:

e Multiple pregnancy

e Non-immune hydropsfetalis.

Isolated  fetal  ascites, effusion or

subcutaneous oedema.

Major fetal congenital anomalies.

Contraindications to cordocentesis:

1. Vaginal bleeding.

2. Bleeding tendency.

3. Rupture of
oligohydramnios.

Serial  ultrasound  examinations  were
performed to assess fetal problems starting
from 18 weeks gestation eg. hepatomegaly,
spleenomegaly, placentomegaly,
cardiomegaly, polyhydramnios, hydrops.

Intrahepatic umbilical vein velocity, spleen

perimeter and liver length were recorded.

If values were greater than the 95th

percentile for all these measurements, they

are considered abnormal.

Serial middle cerebral artery -peak systolic
velocity (MCA-PSV) assessment using Color
Doppler was performed at regular intervals
(1-3 weeks). The MCA measurements with
cut-off value of 1.5 MOM's were considered
abnormal.

If the MCA -PSV reaches >1.5 MoMs by
Mari's normogram with gestational age more
than 34 weeks, delivery was considered

If the MCA —PSV reaches >1.5 MoMs

with gestational age of less than 34 weeks,
cordocentesis was performed for fetal blood
sampling (hemoglobin, hematocrit , and blood
group — ABO &Rh) with blood readied for
intra-uterine transfusion for fetal haemoglobin
less than 0.65 MOM's.*?
The fetal Middle Cerebral Artery (MCA) was
identified in the following manner: the circle
of Willis was located in the fetal head at the
level of the cerebral peduncles using color
Doppler mode. The MCA was observed
passing anteriorly to the peduncles, close to
the greater wing of the sphenoid bone, with
the angle of insonation being close to zero.
The sample volume was placed approximately
1 cm from the beginning of the vessel from
the circle of Willis.®)

The intra hepatic umbilical vein maximum
velocity (IHUV):  “It was measured in a
cross-section of the fetal abdomen. The
sample volume was placed at approximately
one third of the distance between the
abdominal wall and the portal vein, with the

membrane and
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gate adjusted to the diameter of the vessel. A
steady flow velocity pattern of 5 seconds was
obtained before freezing the image. The
maximum velocity was measured by placing a
caliper with the horizontal lines on the edge
of the Doppler signal.”®

Maximum fetal liver length: It was
measured in a parasagittal scan of the fetal
abdomen from the diaphragm to the lower
edge of the right lobe of the liver.The fetal
spleen perimeter: It was measured by the
trace method in the same cross-sectional plane
as used for the fetal stomach. @

Placental thickness is measured at its
midportion, from the chorionic plate to the
basilar plate, on a longitudinal plane. By
and large, the placental thickness in
millimeters corresponds to the weeks of
gestation. Rarely, placental thickness can
exceed 4 cm at term.

The cardiothoracic circumference ratio
should be always less then 0.5 throughout
gestation. It slowly increased through
gestation. At 11 weeks: 0.38, 17-20
weeks: 0.45 and term: 0.5. Increased C/T
circumferential ratios can be be observed
2/1\/6i)th either cardiac or thoracic pathology

RESULTS
During the study period, a total of 33
Rh negative alloimmunized pregnant women,
who met the inclusion criteria, have benefited
from the entire monitoring protocol provided.
Their mean age was 31.4 £ 4.9 years (from 23

Table:1 MCA PSV values

to 42 years), gravidity ranging from 2-8
(mean =4.2+2.0) and parity ranging from 0-6
(mean= 2.5+1.7). Number of living children
ranged from 0-3 living children (mean=
1.8+1.2); 72.7 %( 24/33) had <Ichild and
27.3% patients (9/33) had more than one
living children.

Development of hydrops fetalis in a
previous pregnancy was observed in 21
patients (63.6%), while 4 patients (12%) had
history of IUT in a previous pregnancy.
Twenty six patients have never taken anti-D
anti-Rh immunoglobin (26/33; 78.8%) in their
previous pregnancies.

A total of 308 measures of PSV-MCA
were done. They ranged from 31-113 cm/s.
An average of 9.5%+3.2 measures were
performed for each patient (from 3 to 16)
during follow-up and the average interval
between two measurements of MCA-PSV
was 2 week (range=1-3w,
mean+SD=1.47%0.6).

Of the 308 PSV values, 52 were
obtained immediately before cordocentesis
(23 times) for measurement of hemoglobin
concentrations or within 7days before
delivery (29 times). These are the values that
were included for statistical analysis. 13 cases
reached or exceeded 34 weeks and delivered
all good neonatal outcome.(Table 1)

There is a highly significant negative
spearman rank correlation between fetal
heamoglobin MOM's and MCA-PSV MOM's
(r=-0.61; P=<0.001).

Fetal Hb MOM's (N = 52)

MCA-PSV Hb <0.84 n=46
MOM's Hb>0.84
n=6 Total Hb<0.84->0.65 <0.65->0.55 Hb <0.55
n=46 n=14 n=12 n=20

<15 (n=14) 3 11 8 2 1
>1.5-<1.55( n=9) 1 8 1 4 3

>1.55 (n=29) 2 27 5 6 16
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When MCA-PSV test threshold of 1.5
MoM and any degree of fetal anaemia with
haemoglobin cutoff <0.84 MOM's was used,
sensitivity was 76.09% (95% CI: 61.23 % to
87.40 %), specificity was 50.0 %(95% CI:
1242 % to 87.58 %), Positive Predictive
value was 92.11%(95% CI: 78.60 % to 98.25
%), Negative Predictive value was 21.43%
(95% CI: 4.91 % to 50.79 %), +ve likelihood
ratio was 1.52 (95% ClI: 0.67 to 3.44) and -ve
likelihood ratio was 0.48(95% CI. 0.18 to
1.24). (Table 2)

When MCA-PSV test threshold of
1.5 MoM and moderate and severe fetal
anaemia  with haemoglobin cutoff <0.65
MOM's was used, sensitivity was 90.6%
(95% CI1:74.95 % to 97.91 %), specificity was
55.0 %(95% CI:31.55 % to 76.90 %), Positive
Predictive value was 76.3%(95% CI1:59.75 %
to 88.53), Negative Predictive value was
78.6% (95% Cl:49.21 % to 95.09), +ve
likelihood ratio was 2.01 (95% CI: 1.22 to
3.31) and -ve likelihood ratio was 0.17(95%
Cl: 0.05to 0.54). (Table 2)
When MCA-PSV test threshold of
1.5 MoM and severe fetal anaemia with
haemoglobin cutoff <0.55 MOM's was used,
sensitivity was 95.0% (95% CI: 75.05 % to
99.17 %), specificity was 40.6 %(95% CI:
23.71 % to 59.35 %), Positive Predictive
value was 50.0%(95% ClI: 33.39 % to 66.61
%), Negative Predictive value was 92.9%
(95% CI: 66.06 % to 98.81 %), +ve likelihood
ratio was 1.6 (95% CI: 1.18 to 2.17) and -ve
likelihood ratio was 0.12(95% CI. 0.02 to
0.87).(Table 2)

When MCA-PSV test threshold of
1.55 MoM and any degree of fetal anaemia
with haemoglobin cutoff <0.84 MOM's was
used, sensitivity was 87.1% (95% CI: 70.15
% t0 96.29 %), specificity was 9.52 %(95%
Cl: 1.45 %to 30.42 %), Positive Predictive
value was 58.70%(95% CI. 43.23 % to 73.00
%), Negative Predictive value was 33.33%
(95% CI:5.33 % to 77.32 %), +ve likelihood
ratio was 0.96 (95% CI: 0.79to 1.17) and -ve
likelihood ratio was 1.35(95% CI:
0.27 t0 6.74). (Table 2)

When MCA-PSV test threshold of 1.55
MoM and moderate and severe fetal anaemia
with haemoglobin cutoff <0.65 MOM's was
used, sensitivity was 68.8% (95% CI: 49.99
% to 83.86 %), specificity was 65.0 %(95%
Cl: 40.79 % to 84.55 %), Positive Predictive
value was 75.9%(95% CI: 56.45 % to 89.66
%), Negative Predictive value was 56.5%
(95% CI: 34.51 % to 76.78 %), +ve likelihood
ratio was 1.96 (95% CI: 1.03 to 3.73) and -ve
likelihood ratio was 0.48(95% CI. 0.26 to
0.88). (Table 2)

When MCA-PSV test threshold of 1.55
MoM and severe fetal anaemia with
haemoglobin cutoff <0.55 MOM's was used,
sensitivity was 80.0% (95% CI: 56.33 % to
94.14 %), specificity was 59.4 %(95% CI:
40.65 % to 76.29 %), Positive Predictive
value was 55.2%(95% CI: 35.70 % to 73.54
%), Negative Predictive value was 82.6%
(95% CI: 61.20 % to 94.94 %), +ve likelihood
ratio was 1.97 (95% CI: 1.23 to 3.16) and-ve
likelihood ratio was 0.34(95% CI. 0.13 to
0.85).(Table 2)
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Table (2): Predictive performance of fetal middle cerebral artery- peak systolic velocity of a
threshold (>1.50 and >1.55 MOM's) in predicting fetal anemia for fetal hemoglobin concentrations
<0.84 MOM's, <0.65 MOM's and <0.55 MOM's below the normal median for gestation.

Positive Negative
MCA-PSV cut- Sensitivity Specificity PPV NPV Likelihood Likelihood
off N Ratio Ratio
MOM's (95%Cl) (95%Cl) (95%CI) (95%Cl) (95%Cl) (95%Cl)
MCA-PSV 38
MOM's >1.50
Hemoglobin 35
MOM's <0.84 7(21033 %to (12 ig(g/ to (7226%)1(V 21.43 1.52 0.48
(any degree of 87 40 0/‘; ) paspind 0/") 1003 25" (491%to  (0.67 %to 3.44%) (0.18% to
anemia) ' 070 %) 50.79 %) 1.24%)
2.01
0 0, 0,
Hemoglobin 29 . 20:6% 55.0% 76.3% 78.6% (1.2 %to 3.31%) 0.17
, (7495%to  (3155%to  (59.75 % . . 0
MOM's <0.65 97.91 %) 7690%)  t088.53 % (49.21 % to (0.05 %to 0.54%)
(moderate & ' ' ' 95.09)
severe anemia) 1.6
95.0% 40.6% 50.0% 02090 (1.18% to 2.17%) o ool §79%)
. (75.05%to  (23.71%to  (33.39 % A e EEI
Hemoglobin 19 99.17 %) 50.35 06) to 66.61. (66.06 % to
MOM's <0.55 070 o070 %) 98.81%)
(severe anemia) 0
MCA-PSV
MOM's>21.55 29
Hemoglobin 58.70
MOM's <0.84 27 87.10 % 9.52 % %(4'3 23 33.33%
(any degree of (70.15 (1.45 % to 7'3 00 (5.33 0.96 1.35
anemia) % 1t096.29 % to 30.42 0 %) : % 1t077.32 (0.79% to 1.17%) (0.27% to 6.74%)
%) %) 0 %)
0,
Hemoglobin 22 68.8% 65.0% (57(55495@/ 56.5% 1.96 0.48
MOM's <0.65 (49.99%to  (40.79%to  Poo 66" (3451 %to  (1.03 %to 3.73%)  (0.26 %to 0.88%)
(moderate & 83.86 %0) 84.55 %) cyj 76.78%)
severe anemia) 0
80.0% 59.4% 55 204 82.6% 1.97 0.34
(56.33%to  (40.65 % to (35 '70 3/ (61.20%to  (1.23% to 3.16%0) (0.13% to
Hemoglobin 16  94.14 %) 76.29 %) 70 94.94 %) 0.85%)
MOM's <0.55 0 73.54
(severe anemia) )
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Intra hepatic umbilical venous maximum
velocity values more than the 95" centile
were used as abnormal results. Thirty three
values were abnormal, of which 18 were
moderate & severe anemia (<0.65 MOM's)
and 15 were normal hemoglobin level. When
IHUV was abnormal and moderate and severe
fetal anaemiawith cutoffhaemoglobin<0.65
MOM's was used, sensitivity was 75%,
specificity was 46%, 1.4 as+ve likelihood
ratio and 0.54 as -ve likelihood ratio. (Table
3)

Greater than the 95" percentile spleen
perimeter values were considered abnormal.
Thirty two values were abnormal, of which 13
were moderate & severe anemia (<0.65
MOM's) and 19 were normal hemoglobin
level. When Spleen perimeter was abnormal
and moderate and severe fetal anaemiawith
cutoffhaemoglobin<0.65 MOM's was used,

sensitivity was 54%, specificity was 32%, +ve
likelihood ratio was 0.79 and -ve likelihood
ratio was 1.44. (Table 3)

Greater than the 95" percentile liver length

values were considered abnormal. Thirty
three values were abnormal, of which 13 were
moderate & severe anemia (<0.65 MOM's)
and 20 were normal hemoglobin level. When
liver length was abnormal and moderate and
severe fetal anaemiawith cutoff
haemoglobin<0.65 MOM's was used,
sensitivity was 59%, specificity was 33%, +ve
likelihood ratio was 0.88 and -ve likelihood
ratio was 1.24. (Table 3)
Table:  3.Predictive  performance  of
>1.5MCA-PSV, IHUV velocity, spleen
perimeter and liver length > 95™ centile in the
prediction of fetal anemia for fetal
hemoglobin concentrations <0.65 MOM's.

>1.5 MCA- IHUV SPLEEN LIVER Compination of
PCV MCA-PSV and
IHUV
Sensitivity 90.6% 75% 54% 59% 94.44%
Specificity 55% 46% 32% 33% 54.55%
+veliklyhood ratio 2.01 1.4 0.79 0.88 2.08
-veliklyhood ratio 0.17 0.54 1.44 1.24 0.10

The overall live birth rate was 51.5%
(17/33). The mean of their gestational age at
birth was 35.5+5.3 weeks (range 32 to 41).
Median of birth weight was 2206 gm with
IQR 1600-3000 gm. Four fetuses (4 /33;
12.2%) were Rh- negative blood group.

Total loss was 16/33 (48.5%) of
which 25% (4/16) had miscarriage (fetal loss
< 24 weeks™ and 12 cases (36.3%) were
early neonatal death in the first week of life.

Of the 10 pregnant women who
required IUT, 4 fetuses (40 %) had died; 1
due to complicated IUT (fetal bradycardia)
and 3 had miscarriage due to early severe
fetal hydrops.

Of the other 23 women who didn't
require IUT, 12 fetuses were lost; 6 due to
severe hydrops, 3 had severe anemia and died

following exchange transfusion and 3
miscarried.
DISCUSSION

The aim of our study was to assess the
predictive performance of the current
reference values of MCA-PSV in detecting
various degrees of fetal anemia in Rh-
alloimmunized Egyptian women. During the
study period, a total of 33 Rh negative
alloimmunized pregnant women have been
evaluated. Of the 308 MCA-PSV values
measured, 52 were obtained immediately
before cordocentesis for measurement of
hemoglobin concentrations or within 7days
before delivery. There was a highly
significant negative correlation between fetal
heamoglobin and MCA-PSV MOM's (r = -
0.61; P=<0.001). However, this good
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correlation does not allow concluding the
performance of this test for predicting fetal
anemia.

The predictive performance of the MCA-PSV
for detecting various degrees of fetal anemia
looks good. The best sensitivity obtained was
95% upon using threshold of >1.50 MOM's in
the prediction of severe anemia (Hb <0.55
MOM's) with specificity of 40.6%, positive
likelihood ratio (LR+) of 1.6 and negative
likelihood ratio (LR-) of 0.12. While on using
the same threshold of >1.50 MOM's in
detection of moderate and severe anemia (Hb
<0.65 MOM's) the sensitivity was 90.6%,
specificity 55.0%, LR+ of 2.01, LR- of 0.17.
Using the threshold of >1.55 decreased the
false positive rate (specificity 65%) for
predicting moderate and severe anemia (Hb
<0.65 MOM's) on the expense of the
sensitivity which decreased to 68.8%.
MCA-PSV was considered as a sensitive
noninvasive screening tool, however; in the
present studythe positive likelihood ratio was
weakly useful (< 5), and the negative
likelihood ratio was moderately useful (0.1-
0.2) in detecting moderateand severe anemia.
Given that false positive results may lead to
unnecessary invasive procedures, it is
essential that the positive likelihood ratio of
the test to be properly high. On the other
hand, the false negative results may increase
the fetal morbidity if left untreated, therefore;
it is essential that the negative likelihood ratio
of the test to be properly low.

In their systematic review, pertezlove et al
.,2009  provided ahigh evidence that the
diagnostic accuracy of MCA-PSV is not that
of an ideal test ®. The positive and negative
likelihood ratios were weakly accurate;the
LR+ was 4.30 (95% CI: 2.50 to 7.41) and LR-
was 0.30 (95% CI: 0.17 to 0.59) in detecting
severe anaemia.

In order to improve the diagnostic
accuracy,we evaluated other ultrasound
parameters; intrahepatic umbilical venous
maximum velocity, liver length, and spleen
perimeter. MCA-PSV, however, was a
superior test in the detection of fetal anemia.
IHUV maximum flow velocity achieved 75%
sensitivity, 46% specificity, LR+ was 1.4 and
LR- was 0.54. Spleen perimeter and liver

length showed poorer predictive performance
with sensitivities and specificity of 54% and
59% and 32% and33% respectively. When a
test threshold for MCA-PSV of 1.5 MOM and
IHUV maximum velocity values were
combined withmoderate and severe fetal
anaemia of haemoglobin cutoff<0.65 MOM's,
sensitivity was 94.44%, specificity was
54.55%, positive likelihood ratio was 2.08
and negative likelihood ratio was 0.10. It's
obvious that adding IHUV velocity to MCA-
PSV had no significant added value.

Dukler et al Madazil et al and Iskaros
et al"@@®) have also demonstrated that
MCA-PSVwas more accurate in
predictinganemia  than  umbilical  vein
maximal flow velocity,liver length and spleen
perimeter measurement. These results may
indicate that the fetus may have
hepatosplenomegaly but would not inevitably
be severely anemic due to the compensatory
increased red blood cells production. In
opposition, rapid breakdown of RBC's may
prevent the fetus from adaptation mechanism,
and anemia may develop without enlarged
liver or spleen.

As MCA-PSV in our study is of weak to
moderate diagnostic accuracy even after adding
more ultrasound parameters, additionalstudies
should be undertaken to develop more test
combinations and to improve its diagnostic
accuracy.

. It is also recommended that when MCA-
PSV value reach a threshold level it should be
confirmed on another 2 or more occasions
before proceeding to cordocentesis in order to
reduce the false positive results.

Cabral et al 2010.,"stated that combination
of the middle cerebral artery Doppler
velocimetry and cardiofemoral index for
predicting fetal anemia yielded a sensitivity of
100% but it still need more evaluation by
larger number of cases ™.

Pregnancy outcomes followed in our
study confirm that alloimmunization is a
serious situation with high fetal and neonatal
risk. Of the 33 pregnancies, 10 (about 30 %)
have required one or more cordocentesis
followed by in utero transfusion (one to six
per pregnancy;6 cases once, 1 case twice, 1
case 4 times and two cases 5 times). Interval
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between this intervention was ranging from 1-
3 weeks according to MCA-PSV values. The
total number of transfusions done during the
study period was 23 times. Eighteen cases
needed exchange transfusion within 7 days of
birth.

The overall live birth rate was 17/33
(51.5%). Of the 10 pregnant women who
required IUT, 4 fetuses had died; 1 due to
complicated IUT (fetal bradycardia) and 3
had miscarriage due to early severe fetal
hydrops. So success rate was 60%, this may
be due to presence of severe early fetal
hydrops in 3 cases and may be in part due to
the relatively recent experience in intrauterine
blood transfusion technique where by
increasing learning curves, better results will
be obtained.

Conclusion: It can be concluded that middle
cerebral artery- peak systolic velocity has
limited diagnostic accuracy for the prediction
of moderate to severe fetal anemiain Rh-
alloimmunized women.Although, it appears
superior to other ultrasonographicparameters
they need to be interpreted cautiously. Further
studiesshould be undertaken to develop more
test combinations and to improve its
diagnostic accuracy.
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