Chapter 9 Congenital and Hereditary Diseases

Causes of Congenital Malformations

Pathogenesis of Congenital Malformation

CHROMOSOMAL ABNORMALITIES

Nondisjunction leading to trisomy, deletions, and translocations during gametogenesis and in the zygote.

Sex chromosome abnormalities:

Klinefelter syndrome: genotype 47,XXY with sex chromatin body. Infertility, testicular atrophy, breast hypertrophy.

47,XYY syndrome: reduced intelligence and aggressive behavior.

Fragile X syndrome: important cause of mental deficiency.

Turner syndrome: genotype 45,X lacking sex chromatin body. Abnormal body configuration.

Triple X syndrome: genotype 47,XXX with extra sex chromatin body. No specific somatic abnormalities.

Abnormalities of autosomes:

Down syndrome:

Mental deficiency, characteristic facial expression, often congenital cardiac malformation.

Caused by nondisjunction during gametogenesis, chromosome translocation, or nondisjunction in zygote.

GENETICALLY TRANSMITTED DISEASES

Gene mutation involving structural protein or enzyme: phenylketonuria and sickle hemoglobin disorders.

Transmission:

Autosomal: dominant, recessive, or codominant.

Sex-linked: male affected if carrying X chromosome containing defective gene. Female may be carrier but is unaffected.

INTRAUTERINE INJURY

Harmful drugs (e.g., thalidomide).

Radiation.

Maternal infections: German measles (rubella),cytomegalovirus, other viral diseases, toxoplasmosis.

INTERACTION OF GENETIC AND ENVIRONMENTAL FACTORS

Susceptible embryo develops malformation if exposed to environmental agents. Resistant embryo unaffected.

Parents are transmitting sets of genes that increase susceptibility to embryologic disturbances.

Prenatal Diagnosis

APPLICATION

Maternal blood tests to screen for congenital abnormalities.

Detect chromosomal abnormalities and some genetic abnormalities.

Analysis of fetal DNA an important diagnostic test when indicated.

Detect nervous system defects (alpha fetoprotein analysis).
TECHNIQUE

Perform amniocentesis as early as 12 weeks.

Culture amnionic cells (of fetal origin) and determine karyotype.

Biochemical analysis where indicated.

Alpha fetoprotein analysis where indicated.

Analysis of fetal DNA when indicated.

Chorionic villus sampling: provides same information as amniocentesis. Has some advantages and some disadvantages compared with amniocentesis.
