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Assessment of transcervical chorion villus aspiration
biopsy in early pregnancy
M. T. SHINDE, M. PURANDARE, A. PAWAR, R. COLAH, S. V. APTE

ABSTRACT
Background. Chorionic villus sampling for prenatal

diagnosis is a relatively new technique and variable success
rates have been reported by different authors depending on
the methods and instruments used. We describe our
experience with chorionic villus sampling in Bombay.

Methods. The procedure was attempted on 62 women
before termination of their pregnancy via the transcervical
route, under constant real-time ultrasound guidance. A
metallic cannula was negotiated through the cervix into
the uterine cavity to reach the chorionic frondosum and
chorionic villi were aspirated by creating a negative
pressure in the syringe attached to the cannula. The villus
tissue was checked under a dissecting microscope. We
calculated the success rate for obtaining a sample depend-
ing on the site of the chorionic frondosum, the physique of
the mother, the position of the uterus and the size of the
cannula.

Results. Villus tissue was aspirated in 47 of the 62 cases.
The success rates of sampling at the first and second
attempts were 48% and 27% respectively. The factors
which were associated with a higher success rate were
when the chorionic frondosum was situated posteriorly
rather than anteriorly (61% v. 48%; p<O.01), when the
patient was thin rather than fat (58% v. 25%; p<O.001),
when the uterus was anteverted rather than retroverted
(53% v. 41%). The commonest complication was bleeding
which occurred in 15% of patients.

Conclusion. Transcervical chorionic villus sampling
is associated with a high success rate except in fat women
with a retroverted uterus and in those with the chorionic
frondosum situated in the fundus.

Natl Med J India 1993;6:14-16

INTRODUCTION
Prenatal diagnosis forms an integral part of preventive
programmes for the detection of genetic disorders such as
chromosomal abnormalities and haernoglobinopathies."?
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Foetoscopy, amniocentesis and foetal blood and chorion
villus sampling are the techniques used-for this purpose. Of
these, chorionic villus sampling has the advantage that it
can be performed as early as 9 weeks of gestation+and allows
cytogenetic, DNA or biochemical studies which reflect the
foetal genetic constitution.> In contrast, genetic amnio-
centesis and foetal blood sampling are useful only after
15 weeks of gestation. An additional 2 to 3 weeks are
required to culture the amniotic fluid cells.t> If a foetal
abnormality is then identified a difficult mid-trimester
termination of pregnancy becomes necessary.i-" We report
here our initial experience of ultrasound guided transcervical
chorionic villus sampling (Tc-CVS).

PATIENTS AND METHODS
Between June and December 1991 we performed Tc-CVS,
prior to termination of pregnancy, in 62 patients who
attended the outpatient department of the Wadia Maternity
Hospital, Bombay. Ultrasound was performed (using
3.5 MHz sector and linear array transducers) to confirm the
pregnancy, locate the chorionic frondosum (CF), identify the
ideal site for the biopsy and to monitor foetal cardiac activity.
The foetal gestational age was determined by measuring the
crown-rump length according to the method of Robinson
and Fleming." The gestational ages ranged from 7 to
12 weeks.

No premedication and no anaesthetic were given. With the
patient in the lithotomy position, vulval and vaginal toilet
was performed with aqueous betadine. A malleable metallic
cannula 16 or 18 gauge in diameter with an overall length of
21 em was used (Kalelkar Instrument Co., Bombay). The
removable stainless steel obturator protrudes sufficiently to
obliterate the open olive-shaped end. The complete cannula
was bent to allow satisfactory intrauterine placement and the
technique varied according to the site of the CF. The cannula
tip was continuously visualized on ultrasound and placed
well within the placental substance, equidistant between the
gestational sac and decidua. With the cannula optimally
situated and held firmly the obturator was removed and
replaced by a 20 ml heparinized syringe. Intermittent suction
(5 to 10 ml) was applied and the tip moved gently to and fro,
to avulse the chorionic villi so that they could be aspirated
into the cannula. While removing the cannula, suction was
maintained till the level of the internal os was reached.

The specimen was immediately transferred on to a petri
dish and examined under sterile conditions, using a dissecting
microscope. If villi were not seen, a second attempt was
made using a new cannula. Sampling was restricted to two
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attempts. Immediately after Tc-CVS, an ultrasound exami-
nation was repeated to detect any anatomical alteration in
and around the gestational sac and to monitor foetal heart
activity. The pregnancy was terminated immediately after
Tc-CVS with the patient in the same position.

The success rates of obtaining a sample were calculated in
relation to the site of the CF, the physique of the mother,
the position of the uterus and the size of the cannula. The
physique of the mother was assessed by the body mass index
(BMI: weight in kglheight in metres). Patients with a BMI
less than 18.5 were categorized as being thin while those with
a BMI more than 28.6 were classified as being fat. The rest
(BMI 18.5 to 28.6) were classified as being of average
build.tO,11

RESULTS
The success rate of Tc-CVS according to the sequence of
attempts is shown in Table I. In 30 out of 62 patients (48%)
Tc-CVS was successful at the first attempt, in 17 (28%) at
the second attempt while it was unsuccessful in the remaining
15(24%).

The success rate of Tc-CVS was related to the position of
the CF. In patients with a posteriorly placed CF (45%) the
success rate was 61% at the first attempt and 32% at the
second. When the CF was in the fundus (37%) the success
rates were 18% and 9% respectively (p<O.OOI; Table II).

. Thin patients had a higher success rate at the first attempt
(58%) than those who were fat (25%; p<O.OI) and an
anteverted uterus was associated with a first attempt success
rate of 53% whereas in a retroverted uterus the first attempt
success rate was 41% (Table II).

The frequency of complications encountered was related
to the diameter of the cannula used and the number of
attempts (Table III). These were lower with an 18 gauge
cannula (23%) than a 16 gauge cannula (39%). The amount

TABLE I. Attempts at chorionic villus sampling (CVS) analysed
by operator experience

Patient
sequence

No. ofcannulainsertionsfor
successfulCVS

UnsuccessfulCVS
after twoattempts

II

1-15 1 5 9
16--30 4 6 5
31-45 11 4 0
46--62 14 2 1

Total(%) 30(48) 17(28) 15(24)

15

TABLE III. Effect of cannula size and number of attempts on
complications after chorionic villus sampling (CVS)

Complications(%) Sizeofcannulaused Numberof attempts
forCVS

18gauge 16gauge I II
(n=26) (n=36) (n=30) (n=32)

Bleeding(15) 3 6 2 7
Abdominalpain (8) 1 4 2 3
Fluidleak(4.8) 1 2 1 2
Haematoma(3.2) 1 1 0 2
Lossoffoetalcardiac

activity(1.6) 0 0

Total(%) 6(23) 14(39) 5(17) 15(47)

of tissue aspirated ranged from 2 mg to 89 mg with the
average quantity of villus tissue obtained using an 18 gauge
cannula (11.4 mg) being less than that for a 16 gauge cannula
(22.3 mg). The most common complications were bleeding
(15%) and crampy abdominal pain (8%).

DISCUSSION
In 1969 Hahnemann and Mohr" attempted blind transcervical
trophoblast biopsy using a 6 mm diameter instrument result-
ing in a 50% rate of foetal loss. Kullander and Sandahl!' in
1973 using a 5 mm diameter fibreoptic endocerviscope
achieved a 49% success rate in cases before termination.
Hahnemann'" in 1974 described his further experience using
a 2.5 mm hysteroscope and cylindrical biopsy knife with a
60% success rate. With the development of real-time sono-
graphy, Kazy and associates'> in 1982 reported a 100%
success rate in first trimester Tc-CVS using a 1.7 mm diameter
hysteroscope with a flexible biopsy forceps. In the same year,
Old et al.": undertook first trimester diagnosis of beta-
thalassaemia using DNA from chorion villi aspirated by a
1.5 mm polythene catheter under ultrasound control. Later,
Rodeck et al. 17reported Tc-CVS using a 16 gauge silver
cannula in 52 pretermination cases with a success rate of
91%. Ward et aU8 in 1983 reported the usefulness of the
16 gauge portex cannula in 61 patients with a 90% success
rate in pretermination cases.

Our overall success rate of Tc-CVS was 75%; it was 53%
in the first 30 patients and rose to 97% in the last 32. Our
experience is similar to that of Old et al." who also had a
higher success rate with a short but increasing experience. 19

We encountered posterior CF more commonly. However
an anterior CF is more accessible in the pregnant uterus, as

TABLE II. Effect of chorionic frondosum (CF) placement, body mass index and position of uterus on
success of-chorionic villus sampling

Numberof attempts Chorionicfrondosumposition Bodymassindex Positionofuterus
Posterior Anterior Fundal Thin Average Fat Anteverted Retroverted
(n=28) (n=23) (n=l1) (n=31) (n=19) (n=12) (n=40) (n=22)

One (n=30) 17 11 2 18 9 3 21 9
Two(n=17) 9 7 1 9 6 2 11 6
Unsuccessfulafter two

attempts(n=15) 2 5 8 4 4 7 8 7
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it is near the cervix and allows a more direct path for the
cannula. A fundal CF is the most difficult to approach since
it is further away from the cervix and requires the cannula
path to be curved. Although Dommergues et al.20did not find
any correlation between CF location and sampling success,
Mackenzie et al.21 showed that a villus sample was more
easily obtained through the Tc-route in a posteriorly placed
CF. Our lower success rate in obese individuals was due to poor
visualization of the gestational sac and cervical canal by
ultrasound because the image was obscured by fat.22 Unless
the cannula is visible in the cervical canal, its further progress
in the uterus is dangerous because it may result in perforation
of the uterus or gestational sac. In such patients prior
vaginosonography to locate the CF may help in directing
the cannula correctly. Inability to assume the lithotomy posi-
tion comfortably by obese individuals with lumbar lordosis-'
may also have accounted for the lower success rate of
CVS. On the other hand, in a thin patient Tc-CVS can be
performed successfully with an empty bladder, avoiding
unnecessary discomfort but the prominent pubic bone can
obscure the cervix and vagina and even part of the uterus.P
A sector scanner minimizes this problem as it allows directing
the beam at an angle under the bone. 22We observed a higher
success rate when the uterus was anteverted in 65% of our
patients because it was better visualized on ultrasound. A
retroverted uterus is difficult to approach" as the gas in the
bowel which comes to lie in front of it results in poor visuali-
zation.F A distended bladder pushes the uterus further
posteriorly. II

The amount of tissue obtained and the complications were
directly proportional to the size of the cannula. Horwell
et al.25 using a 16 gauge cannula were successful in only
40% of the patients while the Milan group- using a 14 gauge
cannula had a 64% success rate. The frequency of complica-
tions increased proportionately with the number of attempts
we made. Abdominal cramps due to severe uterine spasm
may abort the pregnancy. The reported complications are
bleeding in 12.6%, crampy abdominal pain in 4.3% and fluid
loss in 0%.26 Since haematomas occurred in cases where
obvious vaginal bleeding occurred, one should suspect the
presence of a haematoma when bleeding is noticed. Accord-
ing to the World Registry Data on CVS,27 vaginal spotting or
mild bleeding is a frequent minor complication, occurring in
30% to 40% of patients. Fluid loss generally accounts for
delayed foetal loss and should not be neglected. Loss of
foetal cardiac activity under ultrasound is an accurate sign of
foetal loss." The average foetal loss rate reported by larger
centres is 4% and with the aspirating cannula it is 3.8%.
The immediate foetal loss rate was 1.6% in this series.
Delayed foetal loss rate could not be estimated since the
pregnancy was terminated in the same sitting.

We conclude therefore that Tc-CVS is a useful technique
with a high success rate if the patient is thin, has an
anteverted uterus and if the CF is situated posteriorly. The
complication rate is small if a thin needle is used.
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