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Chorionic Villus Sampling and Marked
Membrane Separation
Background/Objective: The major concern about the invasive prenatal diagnostic tests is the
frequency of procedure induced pregnancy loss. Chorionic Villus Sampling (CVS) is the invasive
test of choice in the first trimester after the 10th gestational week. Our experience suggests
marked chorioamniotic separation is an uncommon finding after the 10th gestational week. This
study assesses the rate of marked membrane separation in a 10 to 14-week gestational period
and its effect on post CVS fetal loss.
Patients and Methods: Forty-one patients (5.2%) were selected among 782 patients as cases
with marked membrane separation (mean maternal age, 26.9 years). CVS procedures were
performed with a 20-gauge Chiba needle attached to a 20-ml syringe under ultrasound guidance.
Follow-up was performed by phone call and clinical visits until 24 weeks of gestation. For the
control group, the follow-up was performed for only 2 weeks. Early fetal loss in the first two
weeks of post procedural period, and late fetal loss from 2 weeks after procedure till the 24th
gestational week were considered as CVS complications.
Results: We detected 2.4% early fetal losses after the procedure. Fourteen cases voluntarily
underwent therapeutic abortion due to beta-thalassemia or hemophilia. One fetus with
microcephaly was spontaneously aborted in the 21st gestational week. Twenty-five neonates
were delivered alive at term and one prematurely at the 32nd week. Marked membrane separation
had no significant effect on early post CVS fetal loss rate.
Conclusion: The procedure does not have a major impact on the early post CVS fetal loss in
patients with marked membrane separation.
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he ﬁrst reports of invasive prenatal diagnosis were in the 1960s1,2 and many
indications have been postulated for their use so far. Regarding the most recent
American College of Obstetricians and Gynecologists’ (ACOG) Practice Bulletin in
January 2007, all pregnant women, regardless of their age or reason, should have
the opportunity to opt for diagnostic testing via Chorionic Villus Sampling (CVS)
or amniocentesis.3
Concerning the potential risks of such procedures, patients and clinicians should
be aware of a spectrum with two extremes of potentially bad outcomes; at one end,
a chance of a baby with a serious genetic disorder, and at the other end, the chance
of losing an otherwise normal and wanted pregnancy. Many papers have been
published on the timing and real risks and beneﬁts of CVS and amniocentesis which
are mostly used in prenatal invasive diagnostic tests.4-6 However, the frequency
of procedure-induced pregnancy loss makes up the major concern about prenatal
diagnostic procedures.4
CVS was ﬁrst introduced in China in the mid-1970s,7 then the procedure developed
further worldwide. Unlike amniotic ﬂuid aspiration performed in amniocentesis,
this procedure requires aspiration of placental tissue. Percutaneous transabdominal
or transvaginal/transcervical approaches are used under the guidance of ultrasound.8
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At the present time, the selection between these
approaches depends on the operator’s personal
preference,9 although some studies suggest higher
risk in the transvaginal approach.10 Compared to
the abdominal approach, the transvaginal approach
needs considerably more skill and experience and it
takes time for the operator to become competent in
it.4 Moreover, it requires multiple and more frequent
insertions, and causes vaginal bleeding in about 10%
of the cases.8
In a recent meta-analysis on 16 studies for CVS, the
loss rate within 14 days of the procedure, the loss rate
before 24 weeks of gestation, and the total loss rate
have been 0.7%, 1.3%, and 2.0%, respectively.5 CVS
before the 9th gestational week may be accompanied
with the increased incidence of fetal limb reduction
defects.8,11 Currently, most clinicians use CVS as the
invasive prenatal test of choice in the ﬁrst trimester
after the 10th gestational week.4,8
Amnion and chorion membranes are physiologically
separated during the ﬁrst 12-13 weeks of pregnancy,
and there is a ﬂuid-ﬁlled extraembryonic cavity
between them. The biochemical and hormonal features
of amniotic and extraembryonic celomic ﬂuids are
different12-14 representing their compartment-speciﬁc
bio-production.15 At 13–14 weeks, close juxtaposition
of amnion and chorion membranes reduces the size of
the celomic cavity to a virtual cavity.12
Although physiologic fusion of amnion and chorion
membranes occurs before 14 weeks gestation16 and
after this time, the detection of chorioamniotic
separation should be considered abnormal,17 our
experience shows even after the 10th gestational week
(the least gestational age for performing CVS), marked
chorioamniotic separation is an uncommon ﬁnding.
The aim of this study was to report the rate of marked
membrane separation in the 10th to 14th gestational
week and to assess its effect on the frequency of post
CVS fetal loss.

Patients and Methods
Between 2007 and 2009, forty one patients (5.2%)
were selected among 782 patients referred for CVS
for any indication as cases with marked membrane
separation (i.e. more than 10 mm by our deﬁnition)
(Fig. 1). The mean maternal age for all 782 patients was
27.1 years (range, 18-35 years). Table 1 summarizes the
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Fig. 1. Two fetuses with marked membrane separation before CVS.
A. An 80-day fetus with a 12 mm membrane separation.
B. A 77-day fetus with a 13 mm membrane separation.

characteristics of the selected 41 patients. We excluded
cases with gestational age of lower than 10 weeks,
large sized subchorionic hematoma (greater than 50%
of gestational sac),18 history of recurrent abortion,
active gynecological infection and watery discharge.
Our study had the institutional ethical board approval,
and the informed consent was ob-tained from the
patients.
All procedures were carried out after 10 weeks of
gestation with regard to the crown-rump length and/or
biparietal diameter measured immediately before the
procedure. At ﬁrst, transabdominal ultrasonographic
evaluation was performed using a 3.5 MHz probe
(Toshiba Just Vision, Toshiba, Japan) to detect any
visible obstetric complication or contraindication for
the CVS.
All transabdominal CVS procedures were performed
with a 20-Gauge Chiba needle pass attached to a 20-ml
syringe under continuous ultrasound guidance. The
samples were immediately emptied into a disposable
sterile plastic dish and ﬂushed with normal saline.
Then, they were assessed for an adequate amount
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of villi on bright yellow light without any inverted
microscope or loop. In case of no sufﬁcient samples,
the procedure was repeated up to three times. After
the procedure, patients were monitored in a recovery
room for 30 minutes and were discharged afterwards.
The follow-up was performed by telephone and clinical
visits until 24 weeks of gestation but for the patients
without marked membrane separation, the follow-up
was only for two post-procedural weeks.
Those patients who underwent therapeutic abortion
or lost a fetus with a major anomaly (e.g. microcephaly)
were excluded from analysis after the abortion. Early
fetal loss in the ﬁrst two weeks of post-procedural
period and late fetal loss from 2 weeks after procedure
until the 24th gestational week were considered as
CVS complications.
Among the selected 41 patients, two cases
had a small- and medium-sized subchorionic
hematoma before the procedure which was not a
contraindication for CVS regarding our exclusion
criteria. The classiﬁcation of hematoma was based
on its size relative to the gestational sac size, and
was categorized as small (less than 20%), medium
(20–50%), or large (greater than 50%).
Early fetal loss occurrences in patients with and
without marked membrane separation were compared with SPSS statistical software, version 16.0.

therapeutic abortion. One case had suspected
microcephaly during ultrasound scanning for the
procedure, and the anomaly was better visualized
in the 19th week ultrasound exam. This fetus was
spontaneously aborted in the 21st gestational week.
No late fetal loss was noted in the remaining 26
patients. Twenty-ﬁve neonates were delivered alive at
term and one prematurely at the 32nd week. Among
these 26 infants, four of the cases had minor betathalassemia and three were diagnosed with Down
syndrome, neuroﬁbromatosis and phenylketonuria
(PKU).
The only measured data for the patients without
marked membrane separation was the early fetal loss
rate in two weeks after the procedure which was
1.48% (11 out of 741 patients). Chi-square showed no
signiﬁcant difference between the two groups of with
and without marked membrane separation (cases and
controls) in early fetal loss occurrence after CVS (P
value = 0.37).
Table 1. Characteristics and Clinical Data of the 41 Selected Patients

Characteristics

Value

Number of patients

41

Gestational Age
Mother,s Age (year)

76.1 ± 4.5 (1.5 weeks)

Membrance Separation (mm)*

26.9 ± 4.3
3

±2.

Results

Plaenta Location
Anterior

18 (43.9%)

In the selected cases, the gestational ages varied
from 10 weeks and 0 day to 12 weeks and 5 days, and
different placental positions were observed (Table 1).
The overall success rate of single-needle-pass sampling
was 95.1% (39 cases). For two patients (4.9%), the
second-needle-pass sampling was performed, and
there were no need for the third sampling in any
patients. The mean chorioamniotic distance was 13.6
mm (range, 10-20 mm).
We detected one early fetal loss (one out of 41
patients, 2.4%) during the ﬁrst two weeks after the
procedure. This was a case with a medium-sized
subchorionic hematoma. The volume of this hematoma
was measured about 6 cc. The sampling for this patient
was performed via a single needle pass.
After tissue sampling, histological study proved major
beta-thalassemia in 13 cases (31.7%) and hemophilia
in one case (2.4%). These cases voluntarily underwent

Posterior

19 (46.3%)

Fundal

4 (9.8%)
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*Values are expressed as mean ± standard deviation.

Discussion
Our experience showed only 5.2% of the patients
undergoing CVS have marked membrane separation,
i.e. more than 10 mm by our deﬁnition. We assessed
the frequency of post CVS fetal loss in the population
with marked membrane separation. Only one
patient (2.4%) experienced fetal loss (early) that was
considered a procedural complication.
Based on our review of literature, we did not ﬁnd
any papers focused on the degree of chorioamniotic
separation before the 14th week of gestational age.
However, there were studies which reported different
degrees of separation as abnormal chorioamniotic
213
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separation after the 14th gestational week. Bronshtein
et al.19 and Appelman et al.20 took 10 mm, but Ulm
et al.21 and Montero et al.17 took 3 mm as the cut-off.
This limit was 1 mm for Levine et al.22 We deﬁned
the highest number (10 mm) as the limit for marked
separation.
Unfortunately, the patients without marked
membrane separation were only followed-up for two
weeks and the only available data for this group was
the rate of early fetal loss. So we could only statistically
assess the effect of marked separation on early post
CVS fetal loss. The data from a meta-analysis on prior
studies showed the early, late and total post CVS fetal
loss rates were 0.7%, 1.3%, and 2.0%, respectively.5
In the marked separation group, the only patient
with fetal loss had a moderate-degree subchorionic
hematoma at presentation. In this case, it is possible
that the loss would be the impact of hematoma itself
and not the CVS. It has been shown that small- and
medium-sized subchorionic hematoma have no
statistically signiﬁcant effect on post CVS fetal loss,
although the loss rate for the medium-sized one was
reported higher.18 As mentioned before, there were
no cases of late fetal losses in this group. Although
the current study had a higher rate of early fetal loss
in comparison with the previous studies, statistical
analysis showed no signiﬁcant impact of marked
separation on early fetal loss.
In conclusion, this study shows that even before the
14th gestational week (10 to 14 week gestational week),
marked separation of membranes is an uncommon
ﬁnding. From the loss rates after CVS in case and
control groups, we showed that the marked membrane
separation does not have a major impact on early post
CVS fetal loss.
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