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In humans, natural pregnancy loss affects about 50-60% of conceptions.  Most of these conceptuses are spontaneously aborted in the early days of pregnancy when the existence of pregnancy can only be documented by elevation of human chorionic gonadotrophin (hCG) detected by radioimmunoassays.  In clinically recognised pregnancies, 15-20% of conceptuses spontaneously abort prior to 20 weeks gestation.  Chromosomal aberrations are the most common cause of early pregnancy loss.  Placental defects, developmental defects, inborn errors of metabolism, maternal diseases, hormonal imbalances, immunological factors, infection and uterine structural abnormalities represent other, less common, causes of pregnancy loss.  For practical purposes, specimens of spontaneous abortion (SA) can be subdivided into specimens of early and late abortions: the early SA occur in the embryonic period and the late SA in the 9th to 18th week of development known as previable fetal development.

In addition to the spontaneously aborted conceptuses, the pathologists examine therapeutic abortions which are a result of termination of pregnancy.  Pregnancies are often terminated following identification of congenital anomalies on prenatal screening tests.  Due to newer imaging techniques in prenatal diagnosis, many more congenital anomalies are being diagnosed earlier in pregnancy allowing for greater choices in management of the pregnancy, both by the parents and the obstetrician.

Definitions and glossary:
Abortion:  Expulsion or removal of the dead or living conceptus from the uterus before it is 'viable'.  Viability is from 18 weeks developmental age (20 weeks gestational age) or if the fetus weighs >500 grams.  Abortion may be either spontaneous (occurring from natural causes) or induced.

Conceptus or products of conception:  All structures that develop from the zygote, i.e. the embryo or fetus, placenta and membranes.

Developmental and conceptional age:  Extends from the day of fertilization to the day of intrauterine death, expulsion or removal of the conceptus from the uterus.

Gestational and menstrual age:  Extends from the first day of the last menstrual period to the day of intrauterine death, expulsion or removal of the conceptus from the uterus.  Therefore, gestational or menstrual age is two weeks longer than developmental or conceptional age.

Embryo:  Developing human from conception until the end of the 8th week.  The embryo measures 30 mm or less in crown-rump length.

Previable fetus:  Developing human from the beginning of the ninth week post-conception until gestational viability is reached (18 developmental or 20 gestational weeks).

Maceration:  The degenerative changes, discoloration and softening of an embryo/fetus following retention within the uterus after its death.

Trisomy:  One extra chromosome giving rise to 47 chromosomes.

Diploidy:  Two haploid sets of chromosomes, each set derived from a parent and constituting 46 chromosomes.

Triploidy:  Three sets of the germ cell chromosome number i.e. 69 chromosomes instead of 46.

Monosomy X:  Absence of 1 sex chromosome of a pair of sex chromosomes i.e. 45 chromosomes instead of 46.

Tetraploidy:  Four sets of the germ cell chromosome number i.e. 92 chromosomes instead of 46.

Role of autopsy in spontaneous and therapeutic abortions:

Pregnancies which spontaneously abort in the first trimester are usually morphologically embryos and previable fetuses, whereas those pregnancies which are terminated due to structural anomalies seen on ultrasound, or prenatal detection of chromosomal abnormalities are previable fetuses in the second trimester.

The role of the autopsy in spontaneous abortions is to:

a) Identify the cause for spontaneous abortion.

i)  Describe the products of conception and sample for histological examination.

ii)  Obtain tissues for cytogenetic analysis and diagnosis. 

iii)  Initiate ancillary studies as indicated by the findings at autopsy e.g. microbiological cultures if the

 cause of abortion appears to be infection.

b)
Summarize all available results and provide information to the medical geneticist for genetics counselling and the obstetrician for management of future pregnancies.

The role of the autopsy in a pregnancy which has been terminated for prenatal diagnosis of an anomaly is to:

a) Confirm or clarify the ultrasound observations following termination of pregnancy for a prenatally detected developmental abnormality.  Find additional abnormalities not detected by sonography.  

b) Obtain embryonic or fetal tissues for cytogenetic diagnosis and confirmation of a chromosomal abnormality if it was detected prenatally. 

c) Initiate any ancillary studies as indicated by the findings at autopsy, e.g. X-rays if there is suspicion of skeletal dysplasia.

d) Summarize all available results and provide information to the medical geneticist for genetics counselling or the obstetrician for management of future pregnancies.

Examination of early spontaneous abortion specimens

Examination of the embryo and gestational sac is usually done under the dissecting microscope.  The information derived from the specimen is partly dependent on the method of termination or pregnancy.  In spontaneous abortions, the specimen is more likely to be complete (intact chorionic sac), whereas in pregnancies which are terminated, the specimen is more likely to be incomplete or damaged.  All specimens are sampled for histological examination.

A complete specimen consists of decidua, blood clot, a complete chorionic sac with or without any embryo or a ruptured chorionic sac with an embryo.  The intact chorionic sac may often be found embedded in maternal decidua and blood resembling a cast of the uterine cavity and this is termed a decidual cast.  If the products of conception consists of a complete sac without any embryo, this is an anembryonic pregnancy or `blighted ovum'.

If an embryo is present, the embryo's development is assessed and is based on the size (crown-rump length) and differentiation of the external organs, limbs and number of somites compared with diagrams of the 23 Carnegie embryonic stages of development in anterior, posterior and lateral views.  Thus, identification of most embryonic malformations is based on external examination and measurement of crown-rump length.  Human embryos can be classified as:

1.
Normal embryos, appropriately developed for developmental stage.

2.
Growth disorganized embryos with generalized abnormal embryonic development.

3.
Embryos with specific developmental defects such as cleft lip or oligodactyly, but otherwise normally developed.

4.
Macerated, damaged, unclassifiable embryos.

In incomplete specimens, such as following suction curettage or sharp curettage for termination of pregnancy, the specimen consists of a ruptured, chorionic sac with or without the cord stump/body stalk or, more commonly, fragments of chorionic sac, decidua and blood clot.  By definition, incomplete specimens lack an embryo or fetus.

The chorionic sac varies in dimensions from 0.5-8.0 cm in diameter and is covered by chorionic villi.  The chorionic villi may be normal, uniform in diameter with symmetrical branches, or abnormal, when the villi are stringy and hypoplastic or swollen and hydropic.  The chorionic sac is opened, the amniotic sac, yolk sac, umbilical cord/body stalk and embryo are examined if present.  Even in the absence of the embryo proper, evaluation of the chorionic villi, amniotic sac, body stalk and yolk sac may allow categorization of the specimen as a normally or an abnormally developing conceptus.

A portion of the chorionic sac is examined histologically.  Microscopically, the chorionic villi may be normal, hypoplastic and fibrotic or swollen and hydropic, giving an indication as to the chromosomal complement and intrauterine retention following intrauterine embryonic death.  The presence or absence of nucleated red blood cells gives an indication of the timing of the insult during early embryogenesis, i.e. before the establishment of embryonic circulation (end of third week) or thereafter if vascular channels and nucleated red blood cells are seen.  If the embryo or fetus has been retained in utero for a period of time, the chorionic villi undergo secondary changes, such as increase in the cytotrophoblasts without stromal change if retained for less than seven days and stromal fibrosis, syncytial knotting, thickening of the basement membrane and stromal calcification if retained longer than seven days.

Cytogenetic analysis of tissues from early spontaneous abortion detects chromosomal abnormalities in 60-70% of specimens.  Among the abnormal specimens, chromosomal trisomies represent 50%, sex chromosome monosomy 20%, chromosomal polyploidy (triploidy and tetraploidy) 25%.  The remaining 5%  show miscellaneous findings such as chromosomal mosaicism or structural rearrangements.

Examination of the late spontaneous abortion or termination

In the late first trimester, the pregnancy may be terminated by dilatation and evacuation (D and E), instillation techniques, medical induction of labour, hysterotomy or hysterectomy.  The most frequent method of termination recently has been by D and E.  The disadvantage of these specimens is that they are fragmented and often the anomaly is destroyed and cannot be confirmed.  Damaged and macerated fetuses do not negate pathological examination as useful information may be gained, despite the condition of the specimen.

Routine examination of the fetus consists of an external and internal examination, photographic documentation, radiologic examination and histologic examination.  If warranted, placental tissue is taken for cytogenetic, biochemical, microbiological and DNA studies.  Macerated fetal tissue can be studied by the fluorescence in situ hybridization (FISH) method, if necessary.

Most common causes of fetal demise are infections and placental abnormalities.

Cytogenetics of fetal specimens is abnormal in only 4-5%.  Most common abnormalities are trisomy 21, trisomy 18, trisomy 13, monosomy X and triploidy.
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