MEDITERRANEAN FERTILITY CENTER & GENETIC SERVICES, CHANIA


INVESTIGATION OF INFERTILE COUPLE

KARYOTYPE EVALUATION

What causes genetic defects?

Cells, in their nucleus, contain string-like structures called chromosomes where all of our genetic material (genes) resides. Genes are made up of DNA sequences. Each cell has approximately 30.000 genes. Abnormalities in gene function cause genetic diseases. This may occur by having too many or too few chromosomes (aneuploidy), when chromosome pieces are attached to the wrong chromosome (translocation), when one is missing a piece of a chromosome (deletion), when part of a chromosome is upside down (inversion), or when the gene’s DNA sequence is changed.

Chromosome abnormalities

All somatic cells contain 23 pairs or 46 chromosomes of which chromosomes 1 to 22 are called autosomes and chromosomes X and Y are called sex chromosomes. Sperm and egg (gametes) contain 23 single chromosomes, one of each chromosome pair. During fertilization the embryo receives one set of all chromosomes from each parent resulting to a normal male 46,XY or to a normal female 46, XX. If the sperm or egg harbors a chromosome abnormality, this can be transmitted to the embryo resulting in a genetic disorder. 

Chromosomally abnormal embryos conceived naturally or through IVF, have a low implantation rate and if they implant the pregnancy often results in miscarriage or the birth of a baby with chromosome disorder. Over half of all first trimester pregnancy losses are due to chromosomal abnormalities.

When & why?

Reproductive failure refers to both the inability to conceive (infertility) and the inability to carry a pregnancy successfully to term (repeated implantation failure, spontaneous abortion, recurrent abortion). Embryos that do not carry a full chromosomal component are likely to be lost soon after implantation or do not implant at all. Karyotyping (test of the chromosome number and structure) of the parents is now a routine procedure during the work-up of recurrent abortions and prior to Intra Cytoplasmic Sperm Injection (ICSI). Chromosome abnormalities and genes defects can be the causes of reproductive failure, and genetic screening plays an increasingly important role in its evaluation. It is well known that the incidence of chromosomal abnormalities is increased in couples with fertility problems.

In our center we perform cytogenetic investigation in couples with: 

· Recurrent miscarriages

In fertile couples with repeated miscarriages any of the partner’s may be a carrier a balanced or reciprocal translocation, an inversion, or be an aneuploid mosaic.

· Unsuccessful IVF cycles

In couples with repeated unsuccessful IVF or ICSI  cycles.
· Unexplained infertility

Chromosomes abnormalities  can be the cause of unexplained infertility.

· Male factor infertility

Approximately 50% of all infertility is caused by sperm abnormalities. Many sperm disorders are due to a chromosome abnormality present in the peripheral blood karyotype such as aneuploidy ie 47,XXY or a structural chromosome rearrangement. Men carrying a balanced chromosome rearrangement are at risk of producing sperm with a structural  or numerical chromosome abnormality. 

Where cytogenetic analysis helps?

· establishing a diagnosis

· establishing the genetic origin of the abnormality

· clarifying the pattern of inheritance

Treatment can then be tailored to fit the individual patient's medical background and the type of chromosomal changes detected. That treatment may be pre-implantation genetic diagnosis (PGD), in those selected cases in which PGD could identify the healthy embryos and possibly improve outcome, further attempts at IVF, or oocyte/sperm donation when indicated. 
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