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TaBLE 2. SuMMARY oF FISH ANaLYsis IN IPB anp IIPB

IPB 1IPB
FISH data No. % No. %
Normal 1,637 64.2 1,817 739
Abnormal 912 358 641 26.1
Total 2,549 100 2,458 100

TaBLE 3. TYPES oF CHROMOSOMAL ABNORMALITIES IN IPB

Types of FISH

patterns No. %

Extra chromatid 149 16.3

Missing chromatid 473 51.9

Extra chromosome 7 0.8

Missing chromosome 77 84

Complex 206 22.6
Total 912 100

TaBLE 4. COMPLEX ANEUPLOIDIES

Number of

oocytes Complex Involving Involving

Abnormal errors 1 chromosome  >1 chromosome

1,271 476 209 267

282 oocytes (35.8%). It is of interest that 476 of 1,271 aneu-
ploid oocytes (37.5%) were of a complex nature (Table 4). Of
the 476 complex errors, 209 (43.9%) involved a single chro-
mosome in both IPB and IIPB, with the chromosome being the
same in both PBs in 150 oocytes; and 267 (56.1%) involved
more than one chromosome, which were the same chromo-
somes in both PBs in 13 cases. This group of errors is of spe-
cial interest, because these errors might suggest a mechanism
for the errors observed. For example, the chromatid/chromo-
some nondisjunction may be due to errors in spindle formation
in female meiosis. The latter have been shown to increase with
advancing maternal age (Battaglia et al., 1996).

Overall, 1,681 oocytes were predicted to be error-free for the
chromosomes studied, and 1,433 of them resulted in the em-
bryos acceptable for transfer in 557 treatment cycles. The num-
ber of preselected embryos available for transfer ranged from
1 to 13, with average of 2.6 per cycle, which is slightly below
the number used in routine assisted reproduction practices. The

VERLINSKY ET AL.

557 treatment cycles resulted in 119 pregnancies, from which
78 healthy children have already been born; 35 resulted in spon-
taneous abortions and 16 are ongoing pregnancies (Table 5). In
all the ongoing pregnancies, the accuracy of the prepregnancy
testing was confirmed by prenatal diagnosis (except for those
resulting in spontaneous abortions, which were not available
for karyotyping). Preimplantation detection and exclusion from
transfer of the 1,271 embryos resulting from oocytes with the
first and/or second meiotic errors would be expected to con-
tribute to the patients’ chances of having a normal child. Al-
though the completeness of the prepregnancy testing, which
should ideally be based on both PB FISH results, is an impor-
tant prerequisite in improving the accuracy of the diagnosis,
even partial information could contribute to an improved preg-
nancy outcome.

Because our data includes the analysis of the most common
aneuploidies, involving chromosomes 13, 18, and 21, the cu-
mulative frequency will probably represent the majority of the
meiotic errors. Even if additional chromosome-specific probes
are included in the PB analysis in the future, the overall fre-
quency will probably not change considerably (although probes
for additional chromosomes might increase the proportion of
complex errors due to the involvement of more than one chro-
mosome in the errors in the first and second meiotic divisions).
The other important factor, which will definitely contribute to
the estimated frequencies, is the relationship between errors in
the first and second meiotic divisions. As mentioned, a con-
siderable proportion of oocytes in which both IPB and IIPB
were analyzed appeared to have errors in both the first and sec-
ond meiotic divisions. This suggests that nondisjunction in the
second meiotic division may be due to the errors in the first
meiotic division, with both the consequence of errors in the
spindle formation process.

The above data demonstrate the clinical significance of
prepregnancy testing for age-related aneuploidies. The prese-
lection of aneuploidy-free embryos for uterine transfer is one
option to avoid prenatal diagnosis and termination of chromo-
somally abnormal pregnancies in women with an age-related
risk for aneuploidies. Although it is too early to make conclu-
sions about any improvement in pregnancy rates following
prepregnancy diagnosis based on the PB FISH analysis, out of
557 cycles in a group of women in which the mean age was
38.5 years, 119 pregnancies were established (21.4%), and these
have already resulted in the birth of 78 chromosomally normal
children. Prenatal diagnosis in the resulting pregnancies, and
the follow-up analysis of PB diagnosis in preselected abnormal
embryos demonstrates the accuracy and reliability of PB FISH
analysis as a means of avoiding the age-related risk of common
aneuploidies in IVF patients of advanced maternal age. This
study also provides original data on the frequency of the first
and second meiotic errors in stimulated cycles, and their pre-

TABLE 5. CLINICAL OUTCOME OF TRANSFERS OF SELECTED TRisOMY-FREE EMBRYOS

Number of Normal of Total oocytes Number of Number of Number of
cycles oocytes transferred transfers pregnancies children born
598 1,681 1,433 557 119 782

260 singletons, 6 twins, and 2 triplets (16 pregnancies ongoing and 35 resulted in spontaneous abortions).



POLAR BODY PREPREGNANCY TESTING

dictive value for preimplantation diagnosis of chromosomal
aneuploidies.
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