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Chromosomal Abnormality and Genetic Councelling
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Table Ia. Indications for amniocentesis
High risk group

Carriers of chromosomal translocations or inversions

Carriers of X-linked recessive genetic disorders

Carriers of inborn errors of metabolism (Mendelian disorders)
First degree relative with a neural tube defect

Moderate risk group

Women 40 years of age and older
Comples who have previously had a child with a chromosomal abnormality,

particularly autosomal trisomy

Low risk group

Women more than 34 but less than 40 years of age

Couples who have had an unexplained stillbirth or offspring with anomalies
where chromosomal analysis was not performed

Multiple spontaneous abortion

Table Ib. Indications for amniocentesis

High risk group

Couples where either husband or wife has been proven to be a translocation
carrier.

In these, the theoretic risk of an affected child may be as high as 50%.

Carriers of X-linked disorders: In this group, 50% of the males will be affected,
and 50% of the females will be carriers.

Hereditary metabolic disorders are mostly transmitted as autosomal recessives.
The diagnosis that both partners in the marriage are carrying the recessive
gene is usually not made until they produce a child with the disorders.
Subsequent pregnancies run a 25% risk of an affected child, 50% risk of a
carrier state, and 25% chance of being normal.

Couples that have had one child with a neural tube defect have a 4-5% chance

of producing another child with this type of defect in each subsequent pregnancy.

If they have produced two children with these defects, the risk rises to 10-12%.

Moderate risk group

Women was become pregnant after age 40 have a risk of greater than 1% of
having a child with Down’s syndrome or another chromosomal disorder. At
age 45, the risk may be as high as 4%.
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Table 2. Estimated average volume of amniotic

fluid in the amniotic sac at :

Gestational age Average volume
{weeks) (m1)
8th 2.5
10th 25
12th 50
14th 100
15th 125
16th 175
17th 225
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Table 3. The reasons of ultrasonographic examination prior to amniocentesis

1)  Accurate placental localization
2)  Fetal position and viability
3) To diagnose multiple gestation
4)  To confirm gestational age

5)  To detect gross fetal malformation or hydatid mole

6)  To detect uterine and adnexal abnormalities

7)  Possibly to reduce the chance of feto-maternal transfusion and thereby Rh-

immunization
8) Choice of a safe site for tapping

9)  Possible estimation of depth of needle penetration
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Table 4. Major maternal risk and potential fetal risk of amniocentesis

To mother

To fetus

Abdominal discomfortness or cramping

Infection

Blood group sensitization
Amniotic fluid leakage

Injury to intra-abdominal viscus

Direct injury
Abortion
Prematurity

Fetal death

(Perforation of urinary bladder lesion, separation of placenta or cord from fetus,
uterine contraction, abdominal swelling and tenderness, etc.)
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Fig. 1. The various clinical applications of amnio-

centesis.
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c. Amniotic fluid cells (AF) type
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1. A previous child with a chromosomal ab-
normality, particularly autosomal trisomy.

2. Increased maternal age (Fig. 1la - I1d).

3. A blanced transiocation or inversion in a
patient.

4, Determination of fetal sex in couples at risk
for a disorder inherited in X-linked recessive
fashion.

[

ool FAA o ge] HAUEF Foli 29
o2t tEH BE A F 4 Yo

1. Prior X-irradiation and chemotherapeutic

exposure.
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Risk of Trisomy!21

2. Parental metabolic derangements,
3. Parental chromasomal variants.
4. Advanced paternal age.
5. Chromiphene citrate-induced ovulation.
6. Delayed fertilization.
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Fig. Ila. The risks of trisomy 21 according to
five-year periods of maternal age.
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Fig. IIb. The risks of trisomy 21 at each year

of maternal age from 34 to 41 (after
Hook 1976).
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Incidence of Down’s syndrome according
to maternal age compared with the
total number of births in the same
population (in thousands).
Key:----Total births (in thousands).

- Down’s syndrome.
(after Dr. J.1., Hamerton).
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The comparison between risks of triso-
my 2! at birth and at amniocentesis
(at 15-16 weeks gestation) for women
of 34 to 39 and 40 to 44; and the
comparison between risks of all chro-
mosomal disorders at birth and at
amniocentesis (at 1 5-16 weeks gestation)
for women of 34 to 39 and 40 to 44.
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(Hunter syndrome, Glycogen storage disease
type VI, Glucose 6-phosphate dehydrogena-

Table 5. Inborn Errors of Metabolism That Have Been Diagnosed in

the Second Trimester of Pregnancy

Disease

Technique

Disorders of lipid metabolism
Tay-Sachs disease
Sandhoff disease
Niemann-Pick disease
Metachromatic leukodystrophy
Gaucher’s disease
Generalized gangliosidosis
Krabbe’s disease
* Fabry’s disease

Disorders of amnio acid metabolism
Maple syrup urine disease
Propionic acidemia
Methylmalonic aciduria
Argininosuccinic aciduria
Cystionosis

Disorders of carbohydrate metabolism
Glycogen storage disease, Type
11 (Pompe’s)

Disorders of Mucopolysaccharide
metabolism
Hurler’s syndrome
*Hunter’s syndrome

Miscellaneous disorders
Lysosomal acid phosphatase
deficiency
*Lesch-Nyhan syndrome

Xeroderma pigmentosum

Enzyme Assay on
cultured amniotic
fluid cells

Enzyme Assay on
cultured amniotic
fluid cells

Increased nonprotein cystine in

cultured amniotic fluid cells

Enzyme Assay on
cultured amniotic
fluid cells

Abnormal incorporation of sulfate
by cultured amniotic fluid cells.
Abnormal levels of sulfated com-

pounds in amniotic fluid

Enzyme Assay on
cultured amniotic
fluid cells

*X-linked disease. All others are autosomal recessive.
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Table 6. Risks of neural tube defects

Risk in future

Cat .
ategory pregnancies
Parents with one affected child 5%
Parents with two affected child 10%
Affected parents 5%
Family history of NTD in second 1%

degreé relative of ‘at risk’
fetus
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Neural tube defect — Family history

High risk pregnancy
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Fig. 4. Summary Protocol of High-risk NTD Testing Procedure
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Table 7. Empiric risks for some common disorders {C.M.C.)

(1978.1 - 1981. 6)
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Achondroplasia 0.01 1/10,000 2:1(1:1) 10080 AD

Imperforated anus 0.01 1/5,000 2:1(3:2) 20750 AR
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Total 0.56 218/38,909
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