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Abstract- Chorionic villus sampling (CVS) is an invasive method for identifying genetic and metabolic
diseases, which is done in the first trimester of pregnancy and can cause many complications. The aim of this
study is the evaluation of the correlation between Transabdominal chorionic villus sampling and fetal distress
in color Doppler sonography. This study is experimental (before and after). All pregnant women with minor
thalassemia in which their husbands were suffering from minor thalassemia or have a history of a child with
major thalassemia and after the 12th week of pregnancy were referred to the ultrasound department. RI for
fetal Middle Cerebral Artery (MCA) and Umbilical Artery (UA) before and after of CVS were measured and
then statistically analyzed using SPSS 22. CVS did not cause a significant increase in RI for the fetal middle
cerebral artery (P>0.05). CVS did cause a significant increase in RI for the umbilical artery (P<0.05). Then,
CVS did cause a significant decrease in the ratio of RI for fetal Middle Cerebral Artery to RI for Umbilical
Artery (P<0.05). Based on these results, it seems that CVS can cause distress in the fetus.
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Introduction

The ability of the diagnosis of fetal disorders is
developing. Chorionic Villus Sampling (CVS) provides
the possibility of a diagnosis of chromosome Anomalies
and genetic metabolic disorders (1). CVS is performed
in two ways of trans abdominal (through the abdomen)
and transcervical (through the cervix), since this method
is invasive, it can come along with many complications
so that every abortion that happens during 14days after
CVS is considered related to it (1). Reported
complications are infection, subchorionic hematoma,
vaginal bleeding, Fetal limb defects, and even fetal
death (1,2). Some factors significantly affect the
abortion rate after CVS, and both mother’s age and the
age of pregnancy must be considered at the time of
CVS. Some research suggests that Fetal limb defects
happen while doing CVS before the 9th week of
pregnancy, and the reason is lack of sufficient Blood
supply following chorionic vessels damage (1,2). In the

other hand, every factor that causes insufficient oxygen
supply to the fetus will also cause fetal distress (3),
possible Ways to evaluate it, is to assess the uterine
artery, the middle cerebral artery of the fetus and
umbilical cord artery and fetal heart rate, which is
possible by doppler ultrasound. Clinically most
physicians choose the resistive index (RI) or pulsatility
index to assess the fetal middle cerebral artery and
umbilical cord artery (4,5). In the fetal middle cerebral
artery diastolic resistance reduction following fetal
distress, cause decreased resistance index (RI) in the
artery, following distress of fetus, the increase of
chorionic resistance causes an increase in RI of
Umbilical cord artery. Most researchers use the ratio
between the resistance index (RI) for fetal middle
cerebral artery and umbilical artery to assess distress. So
that normally, the ratio is equal to, or more than one, and
following any distress and intrauterine growth
retardation ratio will be less than one (5). Therefore,
given that in the CVS method, the needle goes through
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the placenta and according to activities of CVS center in
Kermanshah and the lack of sufficient knowledge about
creating distress after performing invasive CVS, We
decided to investigate the relationship between the two,
to determine whether a CVS cause distress in the fetus?

Materials and Methods

In this experimental study (before and after), 25
women with minor thalassemia were evaluated. With the
confidence of 95% and power of 90% and according to
the mean and standard deviation of Pl index in two
groups: 2.723+0.028 and 2.751+0.029, the minimum
sample size was 22(6). The study population included
pregnant women with thalassemia minor, also with their
husbands with thalassemia minor or child with
thalassemia major that referred to Ultrasound
department of Kermanshah, Imam Reza hospital for
CVS and also were in 12" week of pregnancy or more
(Avoiding the systemic disease and drug addiction and
multiple pregnancies), all subjects had consent for
entering the study.

First, after obtaining the consent of the pregnant
women, personal information of every pregnant woman
related to age, age of the pregnancy, and position of the
placenta, pass humber came in the specified form. If the
mother had various systemic diseases such as
hypertension, diabetes, etc. or addiction to drugs or had
more than one fetuse , that subject was excluded from
the study. Then color doppler ultrasound device,
Siemens G40 model with Convex probe 3-5 Mhz, was
used to determine the resistance index (RI) of the fetal
middle cerebral artery, and umbilical artery. Then an
experienced radiologist performed chorion sampling by
the abdominal method and after sampling, again
measured RI of the fetal middle cerebral artery and
umbilical artery (UA) using doppler sonography.
Obtaining values were entered in the table, and collected
data were statistically analyzed using SPSS22. To
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summarize data, a descriptive index (mean and standard
deviation) was used. To compare before and after
parameters, paired-t-test and McNemar was used. The
significance level was set at 0.05.

Results

In this study, 25 pregnant women with thalassemia
minor, who were referred to the ultrasound department
of Imam Reza Hospital of Kermanshah for chorionic
villus sampling and had all inclusion criteria were
enrolled. Patients were between 15 and 34 years old,
with an average of 25.8 years and a standard deviation
of 5.59. The mean age of pregnancy was between 12 and
16 weeks, with an average of 12.4 weeks and a standard
deviation of 0.95. Positions of Placenta in 12 patients
(48%) were posterior, 12 patients (48%) anterior and 1
(4%) were right lateral. The number of passes in 22
(88%) subjects was 1 and in 3 subjects (12%) were 2.
Descriptive characteristics and determination of the
effect of a CVS on RI of the fetal middle cerebral artery
(MCA), the impact of a CVS on RI of Umbilical artery
(UA), the impact of a CVS on the ratio of RI of the
middle cerebral artery (MCA) to RI of Umbilical artery
(UA) in pregnant women with thalassemia minor have
been summarized in Table 1. According to results in
Table 1, CVS does not affect RI of the middle cerebral
artery of the fetus in pregnant women with thalassemia
minor (P>0.05). CVS affect RI for the Umbilical artery
of the fetus in pregnant women with thalassemia minor
(P<0.05). CVS affects the ratio of RI for fetal middle
cerebral artery to Rl for Umbilical artery in pregnant
women with thalassemia minor (P<0.05). The
relationship between CVS and fetal distress in pregnant
women with thalassemia minor have been summarized
in Table 2. According to Table 2, the relationship
between CVS and causing fetal distress in pregnant
women with thalassemia minor is significant (P<0.05).

Table 1. Descriptive characteristics and determination of the
effect of CVS on RI of fetal MCA, RI of UA and the ratio of
RI1 for MCA to RI for UA

Mean+SD Mean+SD p
Before CVS After CVS
RI of fetal MCA 0.79+ 0.06 0.79+ 0.09 0.9
RI of fetal UA 0.72+0.09 0.8+ 0.08 0.001>
The ratio of RI
for MCA to RI 1.11+0.15 0.99+ 0.20 0.006

for UA
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CVS and fetal distress

Table 2. Frequency, the correlation between CVS
and fetal distress in the pregnant woman with
thalassemia minor

RI(MCA)

Measurement stage RI(UA) (After CVS)
RI(MCA) Bef CvsS 1> 1< P
RI(UA) (Before ) <
1> 1

0.021
1< 9 14

Discussion

According to the results of this study, CVS caused a
significant increase in Rl of Umbilical artery in pregnant
women with thalassemia minor but did not cause a
significant increase in RI of the middle cerebral artery
(MCA) in pregnant women with thalassemia minor.
Thus, CVS significantly elevated the ratio of RI of fetal
middle cerebral artery to Rl of Umbilical artery (RI of
MCAJ/RI of UA) in pregnant women with thalassemia
minor. The ratio of RI of fetal middle cerebral artery to
RI of Umbilical artery not only will reflect circulatory
failure due to the umbilical artery RI changes, but also
suggest changes in proportion to the correction of RI of
the middle cerebral artery (MCA) (7). The literature
review indicated that there is no similar study to our
study, and in fact, in many of the studies, parameters
like Pl and FHR before and after CVS has been checked.
This is one of the limitations of our studies. In the study
of Zoppini et al,, CVS caused significant and
unpredictable fluctuations in Pl and FHR of the
umbilical artery, but it had no effect on RI of the
maternal arcuate artery (8) that was in line with our
study. Ibba et al., examined the impact of CVS on the
umbilical artery’s waves, and unlike our study, found
that CVS did not cause significant changes in Pl of the
umbilical artery (9). In the Hibbard cohort’s study, in
contrast to our study, no significant changes happened in
the amount of fetal umbilical artery blood supply after
CVS (10). Kofinas et al., concluded that by increasing
the amount of sampled tissue, FHR increases, but
chorionic vascular resistance will not change much (11).
Martinez et al., have observed no reduction in FHR and
an increase in PI after CVS trans-cervical approach in
those who were 11 weeks of pregnancy, but after this
time, they have observed no change (6). In the study of
Khalil A et al., in the investigation of 8822 singleton
pregnancies which CVS had been performed in 308 of
them, they found out that performing CVS in the first
trimester of pregnancy doesn’t have a significant impact
on the difference between Pl of UA In the first and
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second trimester of pregnancy (12). In the study of
Brezinka et al., unlike our study, they did not observe
any significant difference in Pl of UA before and after
CVS in 35 pregnant women (13). It is important to
consider that incompatibility of our study with some of
the above mentioned studies could be because of using
RI of UA in our study, the difference between sampling
methods(abdominal or cervical) and the quantity of
sampler’s skill, number of passes, and different ages of
pregnancy. The most important result of this study
indicates that after performing CVS the rate of woman
who the ratio of RI for MCA/RI for UA for them after
CVS was lesser than 1, compared to before CVS showed
a significant increase(before CVS was lesser than 1for 2
(8%) women, and after CVS was lesser than 1 for 20
women(40%) ). Thus the correlation between CVS and
fetal distress in normal pregnancies, in every age of the
pregnancy, the Diastolic parameter in UA was higher
than MCA. Therefore, chorionic resistance remains less
than the resistance of MCA, and the ratio of RI for
MCA/RI for UA will be more than 1.If there is any
abnormal increase in the brain’s blood supply, the
parameter will be less than 1 (14). Experimental studies
have shown that the fetus can redistribute blood flow
and cause an increase in blood flow of vital organs
(brain, adrenal glands, heart) during chronic hypoxia
(15). Redistribution of blood flow in the brain can set up
2-3 weeks before extreme changes in Umbilical cord
artery’s blood supply (16). In different studies, it has
been shown that the Doppler parameter of MCA/UA is a
better predictor for inappropriate results of pregnancy
rather than UA and MCA parameters (17). The
evaluation of doppler ultrasound is valuable in the
prediction of fetal distress for the growth of the fetus,
especially in pregnant women with young ages (18) and
It seems that it improves the results of midwifery care in
high-risk pregnancies and is promising in the reduction
of childbirth deaths (19). Of course, it is worth
mentioning that Doppler parameters are tests for the
performance of the chorion of the fetus, but they don’t
indicate the situation of the fetus (20). The parameters of



RI for MCA, RI for UA, RI for MCA/RI for UA of the
fetus should be interpreted with caution in complicated
pregnancy situations (21).

Finally, according to the above, it seems that
although the sample size of this study was small, due to
the use of RI of MCA/RI of UA of the fetus for
determination of fetal distress, there is a relationship
between CVS and fetal distress in pregnant women with
thalassemia minor.

According to the results of this study, it seems that
using the ratio of Rl MCA/UA of the fetus is a better
diagnostic way for showing fetal distress after CVS, and
we suggest to our colleagues to use the results of this
study as a new and helpful way to understand the
complications of CVS on the fetus and avoiding
unnecessary CVS.
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