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The diagnosis of fetal disorders by karyotyping and by molecular, biochemical and biophysical
analyses is increasingly possible as a result of the growing application of invasive techniques to prenatal
diagnosis. Invasive procedures are indicated only when the benefits of the knowledge obtained outweigh
the risks of the procedure to the pregnancy.

Such procedures should only be performed after noninvasive investigations, genetic counselling,
and discussion of the risks and outcomes with the parents are complete. Rapid improvements in
ultrasound technology have increased the safety and success of these procedures now performed under
continuous ultrasound guidance. The invasive procedures discussed include amnio-centesis, chorionic
villus sampling, fetal blood sampling, fetal skin biopsy, fetal liver biopsy, fetal tumour biopsy,aspiration
of fluid and intrauterine manometry.
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Chulalongkorn University, Bangkok 10500, Thailand.
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Table 1

Techniques of amniocentesis
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1. Amniocentesis
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Table 2
Indications for amniocentesis
Before 20 weeks

Ultrasound immediately before procedure
Simultaneous ultrasound
Ultrasound biopsy transducer
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® Chromosome abnormalities (maternal age, translocation carrier, previous affected child)

® Fetal sexing in X-linked disorders

® Neural tube defect (a-fetoprotein, acetyl cholinesterase)

® Inborn errors of metabolism -
® DNA analysis

After 20 weeks
® Bilirubin (OD at 450 nm)

Fetal maturity
Amniography or fetography

Phospholipids (For fetal pulmonary maturity)
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Figure 1. Technique for performing amniocentesis : with the ultrasound transducer in one hand, the tip of a
21-gauge needle held in the other and quided into the amniotic cavity.
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2. Chorionic villus sampling
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Techniques of chorionic villus sampling

Transcervical

® “‘Blind’’ aspiration

® Endoscopic

® Ultrasound guided

Transabdominal

® Ultrasound guided
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Figure 2. Diagrammatic illustration of the ultrasonically guided transcervical approach to chorionic villus

sampling.
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Figure 3. Biopsy forceps for chorionic villus sampling.
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3. Fetal blood sampling
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Table 4
Indications for chorionic villus sampling

® DNA analysis - hemoglobinopathies
- most hemophilias (A and B)
- Duchenne muscular dystrophy (not all families)
- cystic fibrosis (not all families)
- a-antitrypsin deficiency

® Chromosome abnormalities

® Inborn errors of metabolism

Table 5
Techniques for fetal blood sampling
® Placentacentesis (‘‘Blind needling’’)
® Fetoscopy - chorionic plate vessels
- cord insertion
® Ultrasound - guided needling
- cord insertion

- intrahepatic portion of umbilical vein
- fetal heart
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Figure 4. Olympus Fetoscopy equipment showing trocar, biopsy forceps, Selfoscope and cannula.
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3.3 Ultrasound guided cord needling
(Cordocentesis)
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Figure 5. Diagrammatic illustration of the ultrasonically guided umbilical cord puncture for fetal blood sampling.
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Figure 6. Ultrasound picture of a 20 week pregnancy showing the umbilical cord insertion into the anterior
placenta.
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Figure 7. Diagrammatic illustration of the varying access to the umbilical vein according to the position of the
cord insertion into the placenta.
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Figure 8. Fetal blood sampling from the intrahepatic portion of the umbilical vein.



236 wou AuNsuAs

o X A 4 a

Tovsrlunisasiafaamsniu  luszesisu
wsnfiweNzasralsamedugnasy Ltdluﬂaqﬂ’ui’aﬁa
P o 1 o & a
Flumiarraduunan lesawcldiNamsdsadums

Table 6

J
PNAINIUNIVAI

59968 uarmathzanmezens 9 fienafadumanlu
o o i
A337(425:26:28.29) Gapugasluansnan e

Indications for fetal blood sampling

Prenatal diagnosis

® Hemoglobinopathies
(thalassemias, sickle cell disease)

® Bleeding disorders
(hemophilas, Glanzmann’s disease)

® Immunodeficiencies

® Late booking patients, failed amniocentesis
(advanced maternal age)

® Amniotic fluid mosaicism

Fragile X mental retardation syndrome

@ Ultrasonic markers of autosomal trisomies
(increased nuchal skin, short femurs, talipes)

Fetal assessment

® Fetal abnormalites

(karyotype, acid/base status)

Red cell alloimmunization

(Hematocrit, Rh typing, acid/base, transfusion)
Hydrops fetalis

(karyotype, hematology, virology, acid/base status)
Viral infections

(Specific Ig M, inoculation)

Immune thrombocytopenic purpura

(platelet count, antibody level)
Polyhydramnios

(karyotype, acid/base status)

® Platelet alloimmunization
(Platelet count, antigen status, transfusion)
® Twin-twin transfusion
(hemoglobins, acid/base status; ? selective feticide)
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Epidermolysis hyperkeratosis, Hazleguin icthyosis L&

Oculocutaneous albinism(®'3)

5. Fetal liver biopsy
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7. Aspiration of fluid
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Figure 9. Intrauterine manometer showing silicone strain gauge transducers.
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7.3 Cyst aspiration
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