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Introduction

Triploidy in which there are 69 chromosomes in a
given cell may be related to fertilization by two sperm
(known as dispermy), or by one sperm with two sets of
chromosomes, or related to problems of meiosis with the
oocyte so that fertilization of a diploid oocyte occurs with
a sperm with a single set of chromosomes.

Jacobs et al., found that when dealing with one set of
extra chromosomes that 60% of the time the problem is
related to fertilization by two sperm (dispermy), 24% due
to fertilization with a diploid sperm and only 10% of the
time a female factor related to fertilization of a diploid
oocyte [1].

A case was reported of recurrent triploidy of maternal
origin (2). She not only had two previous spontaneous
miscarriages related to triploidy but when they performed
in vitro fertilization (IVF) with intracytoplasmic sperm
injection (ICSI), two of the 13 embryos had triploidy [2].

This case exemplifies that some women may have a
predilection to meiosis errors resulting in triploidy. By
performing ICSI, the embryos with triploidy evaluated by
pre-implantation diagnosis had to be of maternal origin.

Triploidy occurs in 2% of all conceptuses [1]. Since
maternal origin only occurs in 10% of all triploidy cases,
and since triploidy comprises 2% of all conceptuses, it is
estimated that one in every 500 oocytes (0.2%) has a
failure of maternal meiosis resulting in triploidy [1].

In the case described there were 26.6% (4 of 15) of the
embryos showing triploidy (counting the 2 miscarriages)

indicating that some women may have a predisposition
for recurrent triploidy related to maternal non-dysjunc-
tion during oogenesis [2].

Another case is described of maternal meiosis abnor-
malities leading to retention of extra sets of chromo-
somes.

Case Report

A 24-year-old woman had a miscarriage at nine weeks. There
were no chromosome studies on the fetus performed. She came
for investigation to reduce the risk as much as possible of a
second miscarriage.

She had a normal hysterosalpingogram. Thyroid studies were
normal as was measurement of antiphospholipid antibodies.
Also chromosome analyses on both the female and male partner
were normal (46XX, 46XY). The patient’s dominant follicle
was deemed mature (exceeding 18 mm average diameter with a
minimum serum estradiol > 200 pg/ml) so she was treated in the
luteal phase with 200 mg twice daily progesterone vaginal sup-
positories which was increased to 400 mg twice daily after she
quickly conceived. When she reached six weeks of gestation
there was no heart beat. Nine days later a heart beat was
detected but it was only 100 per minute and the crown rump
length was behind by one week. The following week it was no
longer viable. A D&E was performed and chromosome analy-
sis revealed triploidy.

A few months later she conceived again just taking proges-
terone in the luteal phase and the first trimester. A single viable
fetus was seen at 6.5 weeks’ gestation but the sac size and
crown rump length was one week behind the fetus. Viability
was still seen at 8.7 weeks but the crown rump length was 19
mm consistent with 8.3 weeks but the sac average was 21mm
consistent with 6.95 weeks. The sac fell behind a full two weeks
by 9.5 weeks of gestation. The fetus remained alive though
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through the first trimester and died shortly after the second
trimester. Chromosome analysis again showed triploidy.

It was decided, based on three consecutive losses in such a
young woman with triploidy in her last two (the chromosome
constitution of the first miscarriage was unknown), to do in
vitro fertilization-embryo transfer (IVF-ET) with preimplanta-
tion genetic diagnosis (PGD). There were 13 embryos biopsied
on day 3 and they were evaluated by FISH analysis for chromo-
somes 13, 18, 21 X and Y. There were six “normal” embryos
and five grew to blastocysts. There were two transferred and
three cryopreserved. She achieved a pregnancy and successfully
completed her first trimester with a completely normal rise in
the serum beta-hCG level and appropriate growth of the fetus.

There were no trisomies among the seven abnormal embryos
but interestingly there was one tetraploidy (92XXXX).

Discussion

One of the most common mechanisms involved in
triploidy of maternal origin is non-extrusion of the
second polar body [3]. This state of digynic triploidy was
described by Grossman et al. in 1997 after performing
PGD on eggs fertilized by ICSI [4].

The fact that ICSI was performed eliminates the possi-
bility of the most common etiology for an additional set
of chromosomes which is the penetration of the oocyte by
two sperm [1].

One possible explanation for a tetraploid embryo was
the combination of two digynic (female) pronuclei and
two diandric (male) pronuclei.

Of the 42 documented cases of diandric trisomy [4]: 37
were related to dispermy and five (12%) were related to
fertilization by diploid sperm.

Failure of maternal meiosis leading to an extra set of
chromosomes has been estimated to occur in 1 of 500
conceptuses (0.2% [2]. Thus the chance that two consec-
utive miscarriages would be trisomies is 1:40,000.

Though diploid sperm are considered to occur in at
least 1.9% of the sperm in an infertile population, they
are rarely present in noromozoospermic males [5, 6]. The
male partner in this study was considered to be normo-
zoospermic and thus the likelihood of diploid sperm
would be unlikely.

Nevertheless even if in this couple the tetraploid
embryo was fertilized by a diploid sperm this would
account only for an embryo with triploidy. Thus, if there
was diandry present, there would also have to be a mater-
nal meiosis error, i.e., digyny with failure to extrude the
second polar body.

With the 92XXXX karyotype another possibility which
seems more probable was that since the one-cell zygote
is tetraploid after DNA replication, the tetraploidy may
have resulted from failure to extrude even the first polar
body.

With 1:500 odds of any given embryo having triploidy
(or tetraploidy) related to a maternal meiosis disorder, it
is highly unlikely that one of 13 embryos tested by PGD
would be either a triploid or tetraploid embryo. Thus this
case clearly shows that some women may have a ten-
dency for failure to extrude the polar bodies.

Since only one in seven eggs that had the potential to
result in a pregnancy was digynic, the odds of trisomy
occurring in two pregnancies considering an equal
chance of any egg being the one fertilized would be about
one in 50. Thus this case suggests that possibly there is
some property concerning a digynic egg that makes it
more likely to result in attaining the status of a dominant
follicle. 
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