Prenatal Diagnosis : 10-Year Experience

S —

PANNEE SIRIVATANAPA, M.D.*, THEERA TONGSONG, M.D.*,

CHANANE WANAPIRAK, M.D.*, SUPATRA SIRICHOTIYAKUL, M.D.*,

PHARUHUS CHANPRAPAPH, M.D.*, ACHARAWAN YAMPOCHALI B.Sc.*,

APIRADEE TAKAPIJITRA, B.Sc.*, RATANAPORN SEKARARITHI, B.A.*
Abstract

To evaluate the indications and results of prenatal diagnosis of the high risk pregnant
women attending the antenatal care clinic at Maharaj Nakorn Chiang Mai Hospital, Chiang Mai
University during 1988-1998, we analysed 2,315 amniocenteses, 1,000 cordocenteses, and
11,895 obstetric ultrasound examinations. Among the amniocentesis group, 2,017 cases (87%)
were done with the indication of advanced maternal age. The prevalence of major abnormal
fetal chromosomes among high risk pregnancies was 1:58. Of 1,000 cases with cordocentesis,
the most common indication was fetal risk of severe thalassemia (658 cases; 65.8%) and
followed by fetal risk of chromosome abnormalities (272 cases; 27.2%). In the group of
cordocentesis for diagnosis of thalassemia, 99 and 49 pregnancies were affected with Hb
Bart's disease and homozygous B-thalassemia, respectively. Thirty three cases with indica-
tion of chromosome analysis had fetuses with abnormal chromosomes. The major indications
of ultrasonography included suspicion of intrauterine growth restriction (IUGR), determination
of gestational age and screening anomalies, respectively. In conclusion, our extensive
experience has enabled us to prenatally detect most fetuses with severe thalassemia, and
fetuses with abnormal chromosomes as well as anomalies in a significant number,
contributing a great deal to our population. Therefore, we recommend that systematic prenatal
diagnosis, either amniocentesis, cordocentesis or ultrasound should be provided to every
high risk pregnant woman for a healthy newborn.
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At the present time, each family seems to
have no more than two children who are expected
to have both good physical and mental health.
Prenatal diagnosis is one of the options for
couples to have such children, especially those at
risk. Currently, there are many prenatal diagnostic
procedures such as chorionic villus sampling,
amniocentesis, cordocentesis, ultrasonography, fetal
skin biopsy, fetal liver biopsy and preimplantation
diagnosis. In Maharaj Nakorn Chiang Mai Hospital,
a university hospital, only three main prenatal
diagnostic procedures, including amniocentesis,
cordocentesis and ultrasonography, were well
established as routine service from 1988 to 1998.
Our annual report of maternal-fetal medicine
statistics showed an increased percentage of
elderly prenant women (> 35 years) from 8.4 in
1990(1) to 15.7 per cent in 1997(2) and increased
numbers of congenital anomalies. Furthermore,
the prevalence of severe thalassemia is very high
in our population. The objectives of this study
were to assess the indications and results of
prenatal diagnosis of pregnant women at risk
attending the antenatal care clinic at our institute
from 1988 to 1998.

MATERIAL AND METHOD

This is a retrospective study based on the
obstetric database, prospectively collected in
maternal-fetal medicine unit since 1988. High risk
pregnant women attending the antenatal clinic at
Maharaj Nakorn Chiang Mai Hospital, Depart-
ment of Obstetrics and Gynecology, Faculty of
Medicine, Chiang Mai University, were recruited
to the study from June 1988 to May 1998, the
period with a total of 62,155 deliveries. The
studied pregnant women could be categorized
according to prenatal diagnostic procedures into
three main groups; firstly, 2,315 pregnant women
at risk undergoing amniocentesis; secondly, 1,000
high risk pregnant women undergoing cordo-
centesis; and finally, 11,895 women with ultra-
sound examinations. The data concerning indica-
tions, results of the tests, and pregnancy outcomes
were analyzed, and presented in percentage.

RESULTS

Most pregnant women in the amnio-
centesis group were confined in the age range of
35-39 years (71.6%), whereas, those in the
cordocentesis group were in the age range of
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26-35 years (49.9%). Most amninocenteses (80.5%)
were done at a gestational age of 16-18 weeks,
while most cordocenteses (69.8%) were done at a
gestational age of 19-21 weeks. Of 2,315 high risk
pregnant women who underwent amniocentesis,
most cases (2,017 cases; 87%) had the indication
of advanced maternal age (Table 1) and 2,139
cases had successful amniocentesis and culture.
There were twenty five cases of failed amnio-
centesis. Fifty two of the successful procedures
were found to have abnormal fetal chromosome
but only 38 cases (1.8%) were finally confirmed
for abnormality (Table 2). Trisomy 21 and its
variants were found in 15 of 38 cases. (Table 3)
The prevalence of abnormal fetal chromosome
among pregnancy at risk was 1:58. The overall
fetal loss rate among the amniocentesis group was
2.4 per cent, including the background loss rate.

Of 1,000 women undergoing cordocen-
tesis, 658 cases (65.8%) were performed due to
fetal risk of severe thalassemia and the remaining
272 were performed for chromosome study
(Table 5). Ninety nine cases and forty nine cases
were diagnosed for Hb Bart's disease and homo-
zygous [-thalassemia, respectively (Table 6). In
this study, failure of cordocentesis was 3.6 per
cent and the fetal loss rate was 2.8 per cent
(Table 7).

Ultrasound examinations were performed
as indicated, not routinely. Among 12,000 scans
(only in the second and third trimester), the main
indications included suspicion of fetal growth
restriction (FGR), determination of gestational

Table 1. Indications of amniocentesis.
Indications Cases %o
Advanced maternal age 2,017 87.1
Previous trisomic child 107 4.6
Suspected chromosomal disorders

in previous offspring 63 27
Family history of chromosomal disorders 42 1.8
Fetal risk of X-linked disorders 18 08
Previous child with mental retardation 16 0.7
Abnormal sonographic findings 14 0.6
Maternal or paternal chromosomal

translocation 7 03
Miscellaneous 31 1.3
Total 2,315 100
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Summary of the results of genetic
amniocentesis.

Table 2.

Precuant women at tish

who aceeptad wnntocentesis 10 3700

Fetal loss before amniocetesis (11)

Amniocentesis (2,315)

—

Sucessful amniocentesis
(2,290) 25)

Failed amniocentesis

Culture success Culture failure
(2,139) (151)
46,XY 46,XX  Abnormal No repeated PND* Repeated PND
(1,080)  (1,007) (52) @n (110)

(86 amniocenteses
24 cordocenteses)
Repeated PND* No repeated PND*
(5D N
46,XY 46, XX Culture failure
(49) (46) (15)

Confirmed Normal

(38) (13)

* PND  Prenatal diagnosis

age, screening fetal anomalies due to various
risks (Table 8). The three main fetal anomalies
and malformations were hydrops fetalis, abnorma-
lity of gastrointestinal system, and central nervous
system (Table 9). Nearly all frank hydrops fetalis
were confined to couples without screening for
fetal risk. The other main fetal anomalies included
neural tube defects (mostly anencephaly), abdomi-
nal wall defects, ventriculomegaly, hydronephrosis,
and cystic hygroma. Obviously, abnormalities of
the extremities were common but more than half
of them were not prenatally detected. However,
most significant fetal anomalies were diagnosed
prenatally.

DISCUSSION
Regarding amniocentesis, this study
showed that the most common indication was
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Table 3. Final results of the chromosome studies
(from 2,139 culture success).
Results Cases %
46,XY 1,080 50.5
46,XX 1,007 47.1
Abnormal chromosomes 52 24
Trisomy 21 & variants 15
Trisomy 18 & variants 5
Trisomy 13 & variants 3
47 XXX 3
47, XXY 2
Turner syndrome 2
Other rearrangement 8
Repeated prenatal diagnosis
with normal result 13
No repeated prenatal diagnosis 1

Table 4. Pregnancy outcomes (from 2,139 culture
success).
Pregnancy outcomes Cases %
Termination of affected pregnancies 32 1.5
Continuing pregnancies
Unknown outcome 262 12.3
Known outcome 1,845 86.2
Fetal loss 52 (2.8)
- Spontaneous abortion 28
- Dead fetus in utero 24
Live birth 1,793 97.2)
- Premature delivery 239
- Term delivery 1,554
Total 2,139 100

advanced maternal age which accounted for over
80 per cent of cases consistent with previous
studies(3-8). Among successful amniocentesis,
culture failure accounted for 6.6 per cent (151 of
2,290 cases) and might be due to early amnio-
centesis at less than 16 weeks of gestation or
improper technique of tissue culture. The rate of
fetal loss associated with amniocentesis varies
from 0.5-3.5 per cent,(9-11). In this study, the total
fetal loss rate (procedure-related and background
loss) was 2.4 per cent. This figure of fetal loss
rate seemed to be increased with amniocentesis
but was not statistically significantly difference
from the control group.(3,12-14) However, one



Vol.83 No.12 PRENATAL DIAGNOSIS 1505
Table 5. Indications of cordocentesis. Table 7. Pregnancy outcomes of cordocentesis
group.
Indications Cases %
Pregnancy outcomes Cases P
A. Related to thalassemia (658)
- Previous Hb Bart's hydrops fetalis 165 16.5  Termination of affected pregnancy 198 19.8
- Previous child of homozygous Continuing pregnancies 802 80.2
PB-thal. or B-tha/Hb E 159 159 Unknown outcome 112 112
- Previous child of Hb H disease 4 04 Known outcome 690 69.0
- Pregnancy with Hb H disease 3 03 Livebirth 671 97.2)
- Couples at risk 290 29.0 Dead fetus in utero or spontaneous
- Suspected hydrops fetalis by abortion 19 (2.8)
ultrasonography 37 37
B. Chromosome analysis (272)
- Advanced maternal age and late booking 195 19.5
- Abnormal fetal karyotype from
amniocentesis 61 6.1
- Suspected fetal anomaly from Table 8. Indications of obstetric ultrasound (11,895
ultrasonography 7 0.7 scans).
- Others 9 09
C. Both 70 70 Indications %
Total 1,000 100 Detection of gestational age 27.0
Suspicion of IUGR 245
Rule out fetal anomalies 222
Surveillance of fetal growth 18.1
Antepartum hemorrhage 37
. Miscellaneous 45
Table 6. Results of cordocentesis. Y
Results Cases %
Normal hemoglobin typing 313 313
- and normal karyotype 34 34 Table 9. Classification of fetal anomalies and
- and abnormal karyotype 2 02 malformations (62,155)
Abnormal hemoglobin typing and i *
4 04
normal karyotype Classification Cases  Cases of
Normal karyotype 216 216 PND
Abnormal karyotype 33 33
Hb Bart' i 99 9.9
b Bart's hydrops fetalis Frank hydrops fetalis 208 195
B-thalassemia homozygote 49 49 .
. g Abnormality of hand and feet 124 41
B-thalassemia/Hb E disease 32 32 . L
Abnormality of gastrointestinal system 91 65
Hb E homozygote 7 0.7 .
. Abnormality of cerebral nervous system 62 55
Hb H disease 4 04 . .
Abnormality of abdominal wall 45 39
o - or B - or Hb E heterozyote 162 16.2 Ab ality of Ivmphati 24 20
Matemal blood comtamination 5 0.5 Abnorm I”y 0 ¢ hymp atic system 29 12
Failure to obtain fetal blood 36 36 normaity ol heart
Others 4 0.4 Abnormality of bone 18 16
Neural tube defect 40 36
Total 1,000 100 Miscellaneous 108 62
Total 749 (1.2%) 541

study showed that more experienced operators
and fewer needle insertions were associated with
a lower fetal loss rate(11). To minimize the fetal
loss rate, amniocentesis should be performed by a
skilled operator and no more than two insertions.

Based on the literature and our own analysis(3),
the procedure-related fetal loss was minimal, not
more than 0.5-1.0 per cent. Therefore, amnio-
centesis as indicated is justified for a detection
rate of about 2 per cent in this study.
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Concerning cordocentesis, in the majority
of cases, it was performed for fetal diagnosis of
severe thalassemia in couples at risk. Thalassemia
is the most common hematologic genetic disorder
in Thailand with the high prevalence of o-thal.,
B-thal. and Hb E gene about 30-40 per cent of the
population. Our institute established a heterozygote
screening program for prevention and control of
thalassemia in 1994. In this program, the pregnan-
cies at risk would be offered cordocentesis for
fetal blood analysis with HPLC (High performance
liquid chromatography) at 16-24 weeks of gesta-
tion. Notably, of pregnancies in the thalassemia
carrier screening program, nearly all fetuses with
severe thalassemia were prenatally diagnosed
early. Currently, severe thalassemia in our hospital
is under control. The overall fetal loss rate corre-
lated with cordocentesis in this study was 1.8 per
cent consistent with other studies of 1-2 per cent
(15-17), Cordocentesis-related fetal loss can be
minimized in experienced hands.

During the past decade, ultrasound has
become the most common prenatal diagnostic tool
in our hospital. As shown in the results, in spite of
ultrasound examination as indicated, not routine,
it has enabled us to prenatally diagnose major fetal
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malformations in most cases (more than 70%),
markedly different from our ability in the decade
before the era of ultrasound. This experience
suggests the common problems in our population
may be different from those in other developed
countries which were mostly due to inadequate
amniotic fluid volume visualized by ultrasound.
For example, obstetricians in the northern part of
Thailand must pay more attention to the possibility
of fetal Hb Bart's hydrops fetalis because of its
high prevalence as shown in this study. Besides,
our perinatal sonographers should keep in mind
the possibility of other common malformations
in our country, such as neural tube defects, ventri-
culomegaly, abdominal wall defects, cystic hygroma
and hydronephrosis etc.

In conclusion, our extensive experience
has enabled us to prenatally detect most fetuses
with severe thalassemia, and fetuses with abnormal
chromosomes as well as anomalies in a significant
number, contributing a great deal to our popula-
tion. Therefore, we recommend that systematic
prenatal diagnosis, either amniocentesis, cordocen-
tesis, or detailed ultrasound should be provided to
every high risk pregnant woman for a healthy
newborn.

(Received for publication on September 30, 1999)
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