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FEASIBILITY AND SAFETY OF TRANSABDOMINAL CHORIONIC

VILLUS SAMPLING
Abeera Choudry, Saima Masood, Suhaib Ahmed
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Background: Chorionic Villus Sampling (CVS) is the technique of choice for prenatal diagnosis prior to
12 weeks gestation. The objective of this study was to determine the feasibility, and pattern of
complications following first trimester Trans-abdominal Chorionic Villus Sampling (TA-CVS).
Methods: This was a descriptive study conducted in the Obstetrics and Gynaecology Department
Military Hospital (MH) Rawalpindi from Jan 2007 to July 2008. Couples at risk of giving birth to a child
with genetic disorder were identified and counselled. Trans-abdominal Chorionic Villus Sampling was
done using double needle technique under ultrasound guidance. Immediate and late complications were
followed up. Data was analysed using SPPS-10. Results: On 200 cases chorionic villus sampling was
done as an outdoor procedure. Most common indication was thalassaemia trait 75 (37.5%). Most
procedures were done between 12—13 weeks. All placental positions including 104 (52%) posterior and
71 (35.5%) anterior were approachable. Most aspirations were easy, however, in 30 (15%) the aspiration
was difficult. Overall success rate was 100%. In 158 (79%) of the cases sample yield was good. One
(0.5%) patient had vaginal bleeding and three (1.5%) had placental haematoma formation. Most patients
(84%) experienced mild pain during the procedure. The procedure related miscarriage occurred in 2
(1%) patients while another patient developed this complication after 6 weeks. Conclusion: First
trimester TA-CVS is an accurate and safe invasive prenatal diagnostic procedure. Placentas in almost

any position can be approached without any significant risk to mother and the foetus.
Keywords Prenatal diagnosis, thalassaemia, chorionic sampling

INTRODUCTION

Trans-abdominal Chorionic Villus Sampling (TA-CVY)
is associated with a lower rate of procedure associated
miscarriage than Trans-cervical (TC) and the former is
becoming more popular. Chorionic Villus Sampling is
the technique of choice for prenatal diagnosis prior to 12
weeks gestation.' Chorionic Villus Sampling is
performed as an ambulatory procedure.” In experienced
hands CVS is a safe procedure with overall foetal loss
rate of 0.5-1.5%. The data for CVS is inconsistent partly
because of the different methods used to obtain chorionic
villi.

The most common indication for cytogenetic
testing by CVS is an increased risk of foetal aneuploidies
due to advanced maternal age, family history, or
abnormal first trimester screening for Down’s syndrome.
Chorionic Villus Sampling has been recommended for
prenatal diagnosis in high risk groups by the US
Preventive Services Task Force and the Society of
Obstetricians and Gynaecologists Canada, in conjunction
with the Canadian College of Medical Geneticists.” The
Cochrane Pregnancy and CDC have also published
recommendations on prenatal counselling about CVS
that are consistent with these recommendations.”

Haemoglobinopathies constitute a major health
problem in the Indo-Pak subcontinent.” Thalassaemia is
the commonest single gene disorder in Pakistan, and
each year there are more than 3,500 new affected births.’
In the absence of any method for achieving complete
care and treatment being expensive, prenatal diagnosis

and selective termination of an affected foetus is a
feasible option to decrease the disease load.” National
utilisation of prenatal diagnosis for haemoglobin
disorders is far lower than expected. A high proportion of
referrals are still made in the second trimester and after
the birth of an affected child. The findings point to
serious shortcomings in present antenatal screening
practice and to inadequate counselling resources. The
major concern of any prenatal diagnostic procedure is the
frequency of procedure associated pregnancy loss. In
past 20 years there have been wide discrepancies
between quoted risks of invasive prenatal diagnostic
procedures. We conducted this study to evaluate the
feasibility and safety of TA-CVS.

MATERIAL AND METHODS

This study was conducted at Obstetrics and
Gynaecology Department of Military Hospital
Rawalpindi in collaboration with Armed Forces Institute
of Pathology from February 2007 to July 2008. A total
of 200 cases were enrolled using convenience sampling.

Patients included were those having children
with thalassemia major, both partners having
thalassemia trait, previous history of giving birth to
child with Down’s syndrome, cystic fibrosis, Duchene
muscular dystrophy or haemophilia; and non-viable
pregnancy, obvious foetal and placental anomaly, triplet
or high order pregnancy, and gestation more than 18
weeks.
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Informed consent was taken after counselling.
Patient’s demographic details, obstetric and family
history recorded in a Performa designed for the study.
Rhesus status was noted in every case. Ultrasound scan
was done to determine the foetal viability, gestational
age, number of foetuses, their chorionicity, placental
position and the presence of fibroid uterus. For
ultrasound guided TA-CVS the needle was inserted
using either a free-hand technique. A co-axial chorion
biopsy needle set 18Gx165 mm outer needle and
20Gx200 mm inner needle was used. Once the inner
needle was in place, the plunger of the attached 20 ml
syringe was pulled back to about 15 ml mark to create a
suction force. In case of a poor yield of the sample, a
second or rarely a third aspiration attempt was made
through the same outer needle left in place. Pain was
rated as mild, moderate and severe.

A post-aspiration ultrasound scan was done to
see the foetal well being, any haematoma formation, or
placental separation. The patient was allowed home 30
minutes to one hour after the procedure. No
prophylactic antibiotics were used. Follow-up was done
after 1 week at the time of report collection. Miscarriage
was defined as loss within 6 weeks of procedure.
Rhesus prophylaxis with anti-D immunoglobulin was
offered following each procedure in Rh-negative
mothers. All patients were examined at the time of
report collection for vaginal bleeding or miscarriage.
Out of 200 cases, 89 were booked in our unit and had
regular follow-up till delivery. Remaining 111 cases
were contacted 6 weeks after CVS for any untoward
events.

Data was analysed using SPSS-11. Descriptive
statistics were applied. Mean and SD was calculated for
all quantitative variables.

RESULTS

The total number of cases included in the study was 200
consecutive women in our study, who underwent TA-
CVS. Table-land 2 gives the demographic features of
women exposed to CVS. Most patients were from lower
classes and had ethnicity of being Punjabi or Pathan.

Indications for CVS are shown in Table-3.
Table 3 also shows gestational age as well as placental
position. In 85% (170) the aspiration was deemed
easy. A good sample was obtained in 158 (79%) cases
(Table-4).

In 90% (180) cases, the procedure was
successful in the first attempt at aspiration. In only two
cases more than 2 attempts were required and the outer
needle had to be reinserted. Adverse events were
minimal (Table-5), 83% (166) had mild pain at the time
of procedure, 99.5% (199) patients had no episode of
vaginal bleeding. Only 1.5% (3) women had
haematoma formation following the procedure. One
sixty-six (84%) experienced mild pain during procedure.
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Only 1.5% (2) women had a miscarriage following the
procedure. Thick abdominal wall and posterior
placentas were the main causes of difficulty with
procedure. Foetal loss was defined as loss within 6
weeks of procedure and was determined to be 1.5% (3).
Out of these 2 (1%) occurred within a week. Out of the
total 200 cases 74 (37.5%) foetuses were diagnosed to
be suffering from thalassaemia trait. Forty-two (21%)
foetuses had thalassaemia major, 50 (25%) of foetuses
with no thalassaemia and we picked up 3 cases of
Down’s syndrome (Table-6).

Table-1: Characteristics of women having CVS

Parameter [ Number | %
Age
19 4 2
20-30 165 82.5
31-40 30 15
>40 1 0.5
Mean 26.97+4.24
Body mass index
18.5 to<25 146 73
25 to<30 53 26.5
>30 1 0.5
Social Class
Upper 30 15
Middle 52 26
Lower 118 59
Consanguinity
1™ cousin 128 64
2™ cousin 46 23
Distant relatives 6 3
Unrelated 20 10
Background
Urban [ 147 | 735
Rural | 53 | 265
Table-2: Distribution by education and parity
Educational Status Number %
Nil to Primary 82 41
Middle 13 6.5
Matriculation 11 5.5
Intermediate 64 32
Graduate 24 12
Postgraduate 6 3
Parity
Nil 2 1
12 118 59
>2 80 40

Table-3: Indications for CVS, gestational age and
placental position

[ Number [ %
Reason for CVS
Thalassemia 168 84
Cystic fibrosis 6 3
Down’s syndrome 26 13
Gestational age (Weeks)
10 3 1.5
11 13 6.5
12 60 30
13 64 32
14 28 14
15 12 6
16 15 7.5
17 2 1
18 3 1.5
Placental Position
Anterior 71 35.5
Posterior 104 52
Fundal 25 12.5
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Table-4: Characteristics of CVS

[ Number [ %
Ease of aspiration
Difficult [ 30 [ 15
Easy | 170 [ 85
Reasons for difficult procedure (n=30)
Thick abdominal walls 11 36
Posterior placenta 13 45
Anterior Fibroid 2 06
Anxious patient 4 13
Sample Adequacy
Good 158 79
Adequate 42 21
Table-5: Procedure related adverse events
Severity of Pain Number %
Mild 166 83
Moderate 34 17
Vaginal bleeding
Yes [ 1 [ 05
No | 199 [ 995
Haematoma Formation
Yes [ 3 [ 15
No | 197 | 985
Miscarriage
Within 7 days 2 1
Within 40 days 1 0.5
No miscarriage 197 98.5
Number of attempts
1 180 90
2 15 9.5
>2 2 1
Table-6: Final diagnosis as indications for CVS
Final diagnosis Number %
No thalassaemia 50 25.0
Thalassaemia trait 75 37.5
Thalassaemia major 42 21.0
Inconclusive results 1 0.5
Trisomy 21 present 3 1.5
No trisomy 21 23 11.5
No delta 508 mutation 1 0.5
Homozygous cystic fibrosis 5 2.5
Total 200 100
DISCUSSION

Chorionic villus sampling has emerged as the only safe
invasive prenatal diagnostic procedure prior to the 14"
week of gestation. Over 2 decades of experience has
demonstrated the accuracy, efficacy and safety of CVS.”
Majority of invasive prenatal diagnostic
procedures in the west are performed for individuals
deemed to be at high risk for Down’s syndrome.
Brambati B et al performed CVS on 1,844 women, aged
1848 years, at 13-20 weeks gestation whose primary
indication was chromosomal anomalies and single gene
defects in 85% and 15% of cases respectively.’ In our
study majority were done to pick up Thalassaemia Major
by TA-CVS to allow timely termination in 1% or early 2™
trimester at a time when privacy is higher. Complication
rate along with maternal tension is decreased due to early
voluntary termination of pregnancy.’ Thalassaemia is the
commonest single gene disorder in Pakistan, 5-7% of
our population (8-10 million) are carrying genes of
thalassaemia minor. They do not need blood transfusions
themselves but due to by chance marriage of two such
persons, they may give birth to a child with thalassaemia
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major who will need regular blood transfusions for the
rest of his life.

There was a very high incidence of
consanguineous marriages in the population studied.
Regarding ethnicity 100% of Pathan couples were in a
consanguineous marriage. May be repeated family
marriages through generations caused thalassaemia trait
individuals to come together in a marriage. The cases
referred for antenatal diagnosis of cystic fibrosis were
also Pathans. All the remaining couples had CVS after
the tragic birth of a thalassaemia major child. Majority of
patients were poorly educated and belonged to lower
socioeconomic class. Despite these odds, with proper
guidance they made it to a tertiary care centre.

Prenatal diagnosis through early foetal
sampling has played a pivotal role in prevention of
genetic disorders.” Since all sampling procedures are
ultrasound guided, therefore these are generally very safe
for the foetus as well as the mother. Chorionic villus
sampling has given a new dimension to prenatal
diagnosis. The best time for CVS appears to be around
12-13 weeks. Most Islamic scholars in Pakistan have a
consensus of opinion that Islam permits termination of a
pregnancy before 17 weeks of gestation if the foetus is
found to have a serious abnormality.® Over 90% of the
couples are willing to accept the test and terminate the
pregnancy before 17 weeks.’

Majority (75%) of TA-CVS in our study were
performed at 12-14 weeks of gestation like other
studies.'” Most of the studies on procedure related
complications of CVS use amniocentesis as a control
group. The background risk in cohort of women
undergoing CVS will always be higher than in
amniocentesis. As amniocentesis is always performed in
later gestation the risk of spontaneous miscarriage is
lower. There is a considerable source of bias as they are
not comparing ‘like with like’. Many control studies''
have taken normal antenatal patients who have had no
invasive procedures as a control in an attempt to quantify
the background risk.

There was not a single case of failed attempt or
inadequate sample at TA-CVS in this study. In large
studies the failure rate is 0.07%. The bench mark for
proportion of unsuccessful CVS attempts is set at 0.3%.
In one case in our study the lady was obese and had
multiple fibroids. The difficult CVS finally ended
successfully at 35 minutes. Other reasons for difficulty in
procedure were an anxious patient and posterior
placenta. Unlike other studies'?, we did not find previous
caesarean section a risk factor for difficult procedure.
The international data on multiple number of needle
insertions is heterogenenous varying between 1.4% and
26%. In our study outer needle was only entered >2
times in only 2 cases. Aspiration was done with inner
needle twice in 9% and only once in 90% (n=180) of the
cases. This data is comparable to a very large study by
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Brun JL et al” from France. They examined 10,741
singleton pregnancies after 11 weeks and concluded that
CVS is feasible, accurate and safe'* in this landmark
study. All attempts at sampling were successful except
eight (0.07%). The rate of foetal loss at <28 weeks was
1.64% in all pregnancies and 1.92% when CVS was
performed before 13 weeks. Advanced maternal age was
the single factor significantly associated with foetal
loss."” We also noted a link between increasing maternal
age greater than 30 years and miscarriage. Previous
reports on the rates and predictors of foetal loss after
CVS has been limited by conflicting rates that have been
reported using different definitions of foetal loss and lack
of adequate control groups. Loss rate ranging from 0.2—
2.6% have been reported. Like most others we did not
have a control group. Loss of pregnancy is the most
serious complication after CVS. The overall rate of foetal
loss is 0.5-2.0%."* The result of this study also conforms
to other data.

The largest meta-analysis for 29 studies for
complications with CVS was performed by Mujezinovic
and Alfirevic'’. The aim of study was to compile a
systemic review of complications related to CVS and to
provide a benchmark data for counselling and
performance and assessment. Pooled pregnancy losses
were classified as within 14 days of procedure; within 24
weeks of gestation and/or total. The benchmark was
0.7%, 1.3% and 2%. Our results are at par with these set
standards. The meta-analyses was a mix-up of both
Transvaginal CVS and TA-CVS. In the study by Odibo
et al'' African-American maternal race was linked to
foetal loss. In our small study we could not make any
association with ethnicity. All three cases of foetal loss
belonged to different ethnicity —Punjabi, Pathan and
Saraiki. The study'' also showed link between two or
more aspirations/needle insertions. In only one of our
three losses there were 2 aspirations. There was also a
history of pre-procedural bleeding in one of the cases.
The same link has been established by Odibo ez al'' in a
large case control retrospective study of >5,000 cases
over a 16 year that evaluated the rate and risk factors for
foetal loss after CVS. Two of the ladies who aborted in
our study were >32 years of age which was more than
the mean age of the group. This finding is in agreement
with Brun ef al” but at variance with Odibo et al''. The
latter group found age <25 years to be a risk factor. Limb
reduction defects have been linked to early CVS before
10 weeks of pregnancy and poor technical expertise'>'®
and was not an issue in our study. In order to assess the
safety and accuracy of early amniocentesis (914 weeks)
compared with CVS, the Cochrane Pregnancy and
Childbirth Group Trials Register and Cochrane
Controlled Trials Register were searched." Combined
total pregnancy loss in the early amniocentesis group
was 6.2% compared to 5% in the CVS group.
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Bleeding and spotting are uncommon and may
result due to direct damage to placental edge. Only one
patient had an episode of vaginal bleeding which got
settled with bed rest whereas up to 6% of cases occurred
in studies carried out by Brambati'/, MRC European
trial'®, and Jackson'’.

Among women 38 years of age on average,
CVS appears to entail a greater risk of foetal loss than
amniocentesis. The best estimates come from two recent
Canadian and FEuropean ftrials of CVS and
amniocentesis.”” > The European reported a rate of 9%
spontaneous foetal loss before 28 weeks gestation in the
CVS group and 6% in the amniocentesis group. The
Canadian trial reported a rate of total foetal loss
(including induced abortions of 16.9% in the CVS group
and of 15.2% in the amniocentesis group. For these two
trials, the combined odd ratio for foetal loss before 28
weeks gestation after CVS, compared with
amniocentesis is 1.32.

In our study, practically all positions of
placenta were sampled without much difficulty, and it
was found to be most feasible for use in routine practice.

Only 3 (1.5%) patients had retrochorial
haematoma formation which resolved in a few days. No
case of infection including chorioamnionitis occurred in
our study. In a study by Ahmed H° the rate of
chorioamnionitis was 0.37%. An estimated 0.8% excess
risk for foetal loss associated with CVS compared with
amniocentesis did not reach statistical significance.” >’
Although CVS is more difficult to master than
amniocentesis, the risk for foetal loss shrinks as the
experience of the practitioner grows.***’

The study by Ahmad H* concluded that TA-
CVS appears highly effective and safe and might be
offered as a valuable alternative to early as well as mid
trimester amniocentesis.

Almost all the couples in our study were
identified retrospectively when they already had at least
one affected child. In communities where family size is
small, retrospective identification of the couples and the
offer of prenatal diagnosis are unlikely to reduce the
incidence of thalassaemia major. By contrast, when final
family size is large, retrospective counselling may lead to
either cessation of reproduction or prenatal diagnosis and
this can reduce the affected birth rate by up to 50%.
Further reduction in birth rate of affected children would
require prospective identification of at risk couples.
There is a need to increase the utilisation of prenatal
diagnosis for thalassaemia by addressing various
impediments, including lack of awareness, high cost,
poor access, delay in seeking help and advice against the
test. The study proved that in experienced hands, first
trimester trans-abdominal CVS is an accurate and safe
invasive prenatal diagnostic procedure.*’

Wax et al’® carried out a study to assess
anticipated and perceived pain associated with TA-CVS.
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They concluded that TA-CVS is associated in majority
of patients with moderate perceived pain®’ In
experienced hands CVS is a safe procedure. Mild and
transient post procedure pain due to uterine cramps is
common. Most (83%) of patients in our study had mild
abdominal pain following the procedure.

A service for prenatal diagnosis of Beta
Thalassaemia was introduced in Pakistan in May 1994.
During the first 3'% years of the service, 300 couples
requested the test. A total of 319 CVSs were done
between 10 and 16 weeks of gestation, 5.4% had a
spontaneous abortion within two weeks of the CVS. The
children born had no error in the prenatal diagnosis. Now
much lower procedure associated miscarriage rates are
being offered like in our study. One year after the start of
the service, interviews with 141 couples with an affected
child showed that 72% knew of the availability of
prenatal diagnosis.® The main reasons for non-utilisation
of prenatal diagnosis were the cost of the test and fear of
undergoing the test. This study demonstrates that
prenatal diagnosis is feasible and acceptable in a Muslim
country such as Pakistan.”® The same is true for Iran.”'

Baig SM et al’' conducted a study in southern
Punjab to initiate awareness, screening and
characterisation of the mutations causing thalassaemia as
well as a genetic counselling program mainly in the
districts of Faisalabad and DG Khan to establish prenatal
diagnosis. A cooperative trend and a positive attitude
toward the prevention of beta-thalassaemia were noticed
in the families with affected children and in the general
population.’’

The results of our low institution-specific foetal
loss, and complication rates are comparable to larger
studies of outstanding interest. The gap between CVS
and amniocentesis has narrowed to be insignificant in
experienced hands™ provided the operator has required
skill. CVS is harder to learn and has a steeper learning
curve. In less experienced hands the risks of all
procedures can be significant.”’ Patients’ decisions are
easily influenced by reported risks.

CONCLUSION

First trimester TA-CVS is an accurate and safe invasive
prenatal diagnostic procedure at gestation <15 weeks
and should be considered the gold standard. When a
definitive first trimester prenatal diagnostic test is
warranted, the procedure of choice is CVS.

REFERENCES

1. Cederholm M, Haglund B, Axelsson O. Maternal complications
following amniocentesis and chorionic villus sampling for prenatal
karyotyping. BIOG 2003;110:392-9.

2. Silver RK, Wilson RD, Philip J, Thom EA, Zachary JM, Mohide
P. Late first trimester placental disruption and subsequent
gestational ~ hypertension/preeclampsia. ~ Obstet ~ Gynecol
2005;105:587-92.

3. Lau KT, Leung YT, Fung YT, Chan LW, Sahota DS, Leung NT
et al. Outcome of 1,355 consecutive transabdominal chorionic

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

J Ayub Med Coll Abbottabad 2012;24(1)

villus sampling in 1,351 patients. Chin Med J (Engl)
2005;1180:1675-81.

Alfirevic Z, Sundberg K, Brigham S. Amniocentesis and
chorionic villus sampling for prenatal diagnosis (Cochrane
Review). Cochrane Database Syst Rev 2003;(3):CD003252.
Arora S, Kabra M, Maheshwari M, Shastri S, Kaur D, Deka D et
al. Prenatal diagnosis of haemoglobinopathies. Natl Med J India
2001;14:340-2.

Ahmed S, Saleem M, Sultana N, Raashid Y, Waqar A, Anwar M
et al. Prenatal Diagnosis of beta-thalassaemia in Pakistan:
experience in a Muslim Country. Prenat Diagn 2000;20:378-83.
Wapner RJ. Invasive Prenatal Diagnostic Techniques. Semin
Perinatol 2005;29:401-4.

Brambati B, Tului L, Camurri L, Guercilena S. Early second
trimester (13—20 weeks) transabdominal chorionic villus sampling
(TA-CVS): a safe and alternative method for both high and low
risk population. Prenat Diagn 2002;22:907-13.

Stetten G, Escallon CS, South ST. Reevaluating confined
placental mosaicism. Am J Med Genet A 2004;131:232-9.
Muzejinovic F, Alfirevic Z. Procedure-related complicationsof
amniocentesis and chorionic villus sampling: a systemic review.
Obstet Gynecol 2007;110:687-94.

Odibo AO, Dicke JM, Gray DL, Oberle M, Stamimio DM,
Macones GA, et al. Evaluating the rate and risk factors for foetal
loss after chorionic villus sampling. Obstet Gynecol
2008;112:813-9.

Aaron B. Caughey, AB, Linda M. Hopkins, Mary E. Norton ME.
Chorionic villus sampling compared with amniocentesis and the
difference in the rate of preganancy loss. Obstet Gynecol
2006;108:612-6.

Brun JL, Mangione R, Gangbo F, Guyon F, Taine L, Roux D.
Feasibility, accuracy and safety of chorionic villus sampling: a
report of 10741 cases. Prenat Diagn 2003;23:295-301.

Chorionic villus sampling and amniocentesis: recommendations
for prenatal counseling. Centers for Disease Control and
Prevention. MMWR Recomm Rep 1995;44(RR-9):1-12.

Ball RH. Invasive foetal testing Curr Opin Obstet Gynecol
2004;16:159-62.

Antsaklis A, Souka AP, Daskalak is G, Kavalakis Y, Michalas S.
Second trimester amniocentesis vs chorionic villus sampling for
prenatal diagnosis in multiple gestations. Ultrasound Obstet
Gynecol 2002;20:476-81.

Brambati B Tului L, Cislaghi C, Alberti E. First 10,000 chorionic
villus samplings performed on singleton pregnancies by a single
operator. Prenat Diagn 1998;18:255-66.

Medical Research Council European trial of chorionic villus
sampling. MRC working party on the evaluation of chorion villus
sampling. Lancet 1991;337:1491-9.

Jackon LG, Zachary JM, Fowler SE, Desnick RJ, Golbus MS,
Ledbetter DH, et al. A randomized comparison of transcervical
and transabdominal chorionic villus sampling. The U.S National
Institute of Child Health and Human Development Chorionic-
villus sampling and Amniocentesis Study Group. N Engl J Med
1992;327:594-8.

Schaap AH, Van der Pol HG, Boer K, Leschot NJ, Wolf H. Long
term follow up of infants after transcervical chorionic villus
sampling and after amniocentesis to compare congenital
abnormalities and health status. Prenat Diagn 2002;22:598—604.
Cederholm M, haglund B, Axelsson O. Infant morbidity following
amniocentesis and chorionic villus sampling for prenatal
karyotyping. BJOG 2005;112:394-402.

Ejskjaer KV, Sorensen AU, Johannesen PL, Praest J.
Amnoicentesis and chorionic villi biopsy: A 10 year material.
Ugeskr Laeger 2001;163:4750-3.

Papp C, Beke A, Mezei G, Toth-Pal E, Papp Z. Chorionic villus
sampling: a 15 year experience. Foetal Diagn Ther 2002;17:218-27.
Brambati B, Tului L, Guercilena S. Alberti E. Outcome of first
trimester chorionic villus sampling for genetic investigation in
multiple pregnancy. Ultrasound Obstet Gynecol 2001;17:209-16.

42 http://www.ayubmed.edu.pk/JAMC/24-1/Abeera.pdf



25.

26.

217.

28.

29.

Denise M, Humphrey H, Godelieve M, Wilma E, Hans J, Sicco
A. Fetomaternal hemorrhage in relation to chorionic villus
sampling revisited. Prenat Diagn 2006;26: 201-5.

Eddleman KA, Stone JL, Lynch. L, Berkowitz RL, Chorionic
villus sampling before multi foetal pregnancy reduction. Am J
Obstet Gynecol 2000;183:1078-81.

Harris RA, Washington AE, Nease RF, Kuppermann M. Cost
utility of prenatal diagnosis and the risk based threshold. Lancet
2004;363:276-82.

Ahmed H, Sultana N. Indications and complications of chorionic
villus sampling. Pak Armed Forces Med J 2005;55(1):3-7.
Dolkart L, Harter M, Synder M. Four—Dimensional
ultrasonographic guidance for invasive obstetric procedures. J

30.

31.

32.

33.

J Ayub Med Coll Abbottabad 2012;24(1)

Ultrasound Med 2005;24:1261-6.

Wax JR, Carpenter M, Chard R, Cartin A, Pinette MG. Pain
associated with transabdominal chorionic villus sampling:
Anticipated versus actual. J Matern Foetal Neonat Med
2006;19:421-3.

Baig SM, Azhar A, Hassan H, Baig JM, Aslam M, Ud Din MA, et
al. Prenatal Diagnosis of beta thalassaemia in southern Punjab,
Pakistan. Prenat Diagn 2006;26:903-5.

Samavat A, Model B. Iranian National thalassaemia screening
programme. BMJ 2004;329:1134-7.

Eisenberg B, Wapner RJ. Clinical procedures in prenatal
diagnosis. Best Pract Res Clin Obstet Gynaecol 2002;16:611-27.

Address for Correspondence:
Dr. Abeera Choudry, Classified Gynaecologist, Combined Military Hospital, Multan, Pakistan. Cell: +92-321-6325337
Email: abeera_choudry@yahoo.com

http://www.ayubmed.edu.pk/JAMC/24-1/Abeera.pdf 43



