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Establishment and application of criteria for the elective 
transfer of two good-quality embryos to reduce high-order 
multiple pregnancies
HIROAKI SHIBAHARA,* TATSUYA SUZUKI, YASUKO TANAKA, YUKI HIRANO, 
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Aim: This study was carried out to establish criteria for the
elective transfer of two good-quality embryos to reduce high-
order multiple pregnancy rates. The pregnancy and multiple
pregnancy rates per transfer were retrospectively analyzed in
128 in vitro fertilization and embryo transfer (IVF-ET) cycles.

Results: The analysis revealed that the pregnancy and multi-
ple pregnancy rates were 26.6% (34 of 128) and 23.5% (eight
of 34), respectively. Five twin and three triplet pregnancies
were included. The pregnancy rates in women 29 years old
and younger, 30–34 years, 35–39 years, and 40 years and
older were 21.2 (seven of 33), 37.0 (17 of 46), 25.8 (eight of
31), and 11.1% (two of 18), respectively. There was a sig-
nificant difference of the pregnancy rates between 30 and
34-year-old and 40-year-old and older women (P < 0.05). The
multiple-pregnancy rate in women 40 years and older was
0%. Three triplet pregnancies were established only in the
first attempt of IVF-ET. The pregnancy rates in women, to
whom good-quality embryos (0–4) were transferred, were 0%
(none of 12) for 0, 17.2% (five of 29) for one, 41.2% (seven
of 17) for two, 30.8% (12 of 39) for three, and 32.3% (10 of

31) for four and more embryos, respectively. The multiple
pregnancy rates in women who had good-quality embryos of
one, two, three, and four and more transferred were 0%
(none of five), 23.5% (four of seven), 16.7% (two of 12), and
20.0% (two of 10), respectively.

Conclusion: The criteria for the elective transfer of two good-
quality embryos were established as follows: age < 40 years, a
first treatment cycle, and more than three good-quality
embryos available for transfer. After the application of the
established criteria, the overall pregnancy and multiple preg-
nancy rates were 30.4% (14 of 46) and 14.3% (two of 14),
respectively, which was satisfactory as compared with those in
the 128 IVF-ET cycles before application of the criteria. An
elective transfer of two good-quality embryos can be highly
recommended to avoid high-order multiple pregnancies in
subjects with the established criteria. (Reprod Med Biol 2002;
1: 23–29)

Key words: elective transfer of two embryos, embryo quality, 
in vitro fertilization–embryo transfer, multiple pregnancies.

INTRODUCTION

IT IS ESTIMATED that approximately 1% of babies
born per year in Japan result from in vitro fertilization

and embryo transfer (IVF-ET), and other assisted repro-
ductive technologies (ART). In the studies conducted

in 1998, the multiple pregnancy rate after IVF-ET
was 20.3%, including 2.3% of triplet or higher-order
multiple pregnancies in Japan.1 These figures may be
lower than that in some other countries because the
policy of transferring a maximum three embryos in all
IVF-ET cycles has been accepted in this country. In the
World Collaborative Report on In Vitro Fertilization,2

figures for 1995 show that 24.7% of the pregnancies
are twins, 4.1% are triplets and 0.2% are quadruplets.
Multiple pregnancies have resulted in a considerable
increase in demands for neonatal intensive care facil-
ities and hospital costs. The major risks in a multiple
pregnancy include preterm delivery, low birthweight
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and intrauterine growth restriction. The solution with
selective fetal reduction will no doubt raise some med-
ical, ethical and psychosocial dilemmas.3,4 Thus, it is a
challenge to avoid multiple pregnancies without com-
promising pregnancy rates in IVF-ET.

The pregnancy rate after IVF-ET is clearly correlated
with the number of embryos transferred. It rises steadily
with the number of transferred embryos, and reaches a
plateau at three replaced embryos.5,6 The need to regulate
the number of embryos transferred has been debated;7,8

however, elective transfer of two good-quality embryos
could solve the problem of triplet or higher-order preg-
nancies.9–11

In this study, criteria for the elective transfer of two
good-quality embryos were established. The clinical
efficacy was also evaluated by comparing the pregnancy
and multiple pregnancy rates before and after applica-
tion of the criteria.

MATERIALS AND METHODS

Subjects

A TOTAL OF 174 cycles treated with conventional IVF-
ET between May 1995 and September 2000 at the

Department of Obstetrics and Gynecology, Jichi Med-
ical School, Japan, was entered into the present study.
Severe male-factor infertile patients treated with the use
of intracytoplasmic sperm injection (ICSI) were not
included. To establish criteria for the elective transfer of
two embryos, pregnancy and multiple pregnancy rates
per transfer were retrospectively analyzed in 128 con-
ventional IVF-ET cycles performed between May 1995
and July 1999. The rates of pregnancy and multiple
pregnancy in 12 elective transfer cycles of two good-
quality embryos and 34 transfer cycles of three (at max-
imum) embryos were compared between August 1999
and September 2000.

Ovarian stimulation and in vitro fertilization 
protocol and morphological assessment of 
embryos

The patients were stimulated by using a combination of
a gonadotrophin releasing hormone (GnRH) agonist
started in the luteal phase (suppression protocol) fol-
lowed by gonadotrophins as we reported previously.12–14

On the second day after oocyte retrieval, the morpho-
logical assessment of embryos was performed under
the inverted microscope using the Veeck’s classification
before transfer.15 Grade 1 embryos with regular blast-
omeres and no cytoplasmic fragments, and grade 2
embryos with regular blastomeres and minor cyto-
plasmic fragments were considered good-quality
embryos. Grade 3, 4 and 5 embryos were considered
poor-quality embryos. Clinical pregnancy was diag-
nosed when the gestational sac was detected under a
transvaginal ultrasonography.

Statistical analysis

Statistical analysis of the data was performed by using
a chi-squared analysis and a Student’s t-test using
STATVIEW 4.5 (Abacus Concepts, Berkeley, CA, USA) for
Macintosh, and P < 0.05 was defined as representing a
significant difference.

RESULTS

Pregnancy and multiple pregnancy rates 
according to a woman’s age

AS SHOWN IN Table 1, 34 clinical pregnancies were
established in 128 conventional IVF-ET cycles per-

formed between May 1995 and July 1999, giving a
pregnancy rate of 26.6%. Out of the 34 pregnancies,
the multiple pregnancy rate was 23.5% (eight of 34),

Table 1 Pregnancy and multiple pregnancy rates according to the age of women patients

Patient 
age (years)

No. ET 
cycles

No. clinical pregnancies 
(Pregnancy rate %)

No. multiple pregnancies 
(Multiple pregnancy rate %)

No. 
twins

No. 
triplets

< 29 33 7 (21.2) 2 (28.6) 2 0
30–34 46 17 (37.0)* 3 (17.6) 0 3
35–39 31 8 (25.8) 3 (37.5) 3 0
> 40 18 2 (11.1)* 0 (0) 0 0
Total 128 34 (26.6) 8 (23.5) 5 3

*P < 0.05.
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including five sets of twins and three sets of triplets.
The pregnancy rates in women 29 years old and
younger, 30–34 years, 35–39 years, and 40 years and
older were 21.2% (seven of 33), 37.0% (17 of 46), 25.8%
(eight of 31), and 11.1% (two of 18), respectively. There
was a significant difference in the pregnancy rate
between 30 and 34 years, and 40 years and older
(P < 0.05). Multiple pregnancy rates in women 29 years
and younger, 30–34 years, 35–39 years, and 40 years
and older were 28.% (two of seven), 17.6% (three of
17), 37.5% (three of eight), and 0% (none of two),
respectively. There were no significant differences in the
multiple pregnancy rates between these four groups.

Pregnancy and multiple pregnancy 
rates according to the number of 
attempts

The rates of pregnancy and multiple pregnancy accord-
ing to the number of attempts were investigated
(Table 2). The pregnancy rates in women who
attempted IVF-ET at the first, second, third, and fourth
or more times were 26.1% (24 of 92), 25.9% (seven of
27), 42.9% (three of seven), and 0% (none of two),
respectively. There were no significant differences
between these groups. Multiple pregnancy rates in the
first, second, and third attempt were 25.0% (six of 24),

14.3% (one of seven), and 33.3% (one of three),
respectively. There were no significant differences in the
multiple pregnancy rates between these groups. How-
ever, three triplet pregnancies were established only in
the first attempt of IVF-ET.

Pregnancy and multiple pregnancy rates 
per transfer according to the number of 
good-quality embryos transferred

The rates of pregnancy and multiple pregnancy were
calculated according to the number of good-quality
embryos. As shown in Table 3, the pregnancy rates in
women, to whom good-quality embryos (0–4) were
transferred, were 0% (none of 12) for none, 17.2%
(five of 29) for one, 41.2% (seven of 17) for two,
30.8% (12 of 39) for three, and 32.3% (10 of 31) for
four and more, respectively. The pregnancy rate in
women who were transferred with no good-quality
embryos was significantly lower than those transferred
two, three, and four and more good-quality embryos
(P < 0.05). Multiple pregnancy rates in women who
were transferred with one, two, three, and four or more
good-quality embryos were 0% (none of five), 23.5%
(four of seven), 16.7% (two of 12), and 20.0% (two of
10), respectively. There were no significant differences
in the multiple pregnancy rates between these groups.

Table 2 Pregnancy and multiple pregnancy rates according to the number of attempts

No. 
attempts

No. ET 
cycles

No. clinical pregnancies 
(Pregnancy rate %)

No. multiple pregnancies 
(Multiple pregnancy rate %)

No. 
twins

No. 
triplets

1 92 24 (26.1) 6 (25.0) 3 3
2 27 7 (25.9) 1 (14.3) 1 0
3 7 3 (42.9) 1 (33.3) 1 0
≥ 4 2 0 (0.0) 0 (–) 0 0
Total 128 34 (26.6) 8 (23.5) 5 3

Table 3 Pregnancy and multiple pregnancy rates per transfer according to the number of good-quality embryos transferred

No. good-quality 
embryos transferred

No. ET
cycles

No. clinical pregnancies
(Pregnancy rate %)

No. multiple pregnancies
(Multiple pregnancy rate %)

No. 
twins

No. 
triplets

0 12 0 (0.0)*,†,‡ 0 (–) 0 0
1 29 5 (17.2) 0 (0.0) 0 0
2 17 7 (41.2)* 4 (23.5) 2 2
3 39 12 (30.8)† 2 (16.7) 2 0
≥ 4 31 10 (32.3)‡ 2 (20.0) 1 1
Total 128 34 (26.6) 8 (23.5) 5 3

*,†,‡P < 0.05.
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Establishment of criteria for the elective 
transfer of two good-quality embryos

Taken together, criteria for the elective transfer of two
embryos were established as follows: age < 40 years old,
a first treatment cycle, and more than three embryos
available for transfer. By using these criteria, the elective
transfer of two good-quality embryos was performed in
12 cycles, while a three (at maximum) embryo transfer
was carried out in 34 cycles between August 1999 and
September 2000. As shown in Table 4, there were no
differences in women’s ages and the number of eggs
collected between these two groups. The number of
embryos transferred in three (at maximum) transfer
cycles was 2.6 ± 0.7, which was significantly higher
than that in the elective transfer of two good-quality
embryos (2.0 ± 0.0; P < 0.05). However, there was a
significant difference in the pregnancy rate between
the elective two good-quality embryo transfer cycles
(58.3%) and three (at maximum) embryo transfer
cycles (20.6%; P < 0.05). Out of 14 clinical pregnancies
established in 46 conventional IVF-ET cycles, a preg-
nancy rate of 30.4% was found. Out of the 14 pregnan-
cies, the multiple-pregnancy rate was 14.3% (two of
14). One twin pregnancy was established in an elective
two embryo transfer cycle, and one twin pregnancy was
established in a three (at maximum) embryo transfer
cycle.

As for the number of good-quality frozen embryos,
4.7 ± 4.8 embryos were frozen in an elective transfer
of two good-quality embryo cycles, while 1.3 ± 2.3
embryos were frozen in three (at maximum) embryo
transfer cycles. There was also a significant difference
between the two groups (P < 0.05).

Comparison of pregnancy and multiple 
pregnancy rates before and after application 
of the criteria for the elective transfer of two 
good-quality embryos

Pregnancy and multiple pregnancy rates were com-
pared before and after the application of criteria for the
elective transfer of two good-quality embryos (Fig. 1).
Although the pregnancy rate after application of criteria
was as high as that before application (30.4 vs 26.6%),

Table 4 Comparison of the data between elective transfer of two good-quality embryos and three (at maximum) embryo
transfers

Elective transfer of two 
good quality embryos

Three (at maximum) 
embryo transfers Total 

No. cycles 12 34 46
Women’s ages 33.0 ± 4.0 36.7 ± 4.9 35.7 ± 4.8
No. eggs collected 9.9 ± 5.0 6.5 ± 4.4 7.4 ± 4.8
No. embryos transferred 2.0 ± 0.0* 2.6 ± 0.7* 2.4 ± 0.7
No. pregnancy cycles 7 7 14
Pregnancy rate/ET (%) 58.3** 20.6** 30.4
No. single pregnancies 6 6 12
No. multiple pregnancies 1 1 2
Multiple pregnancy rate (%) 14.3 14.3 14.3
No. good-quality embryos frozen 4.7 ± 4.8*** 1.3 ± 2.3*** 2.2 ± 3.4

ET, embryo transfer. *,**,***P < 0.05.

Figure 1 Comparison of (a) pregnancy and (b) multiple
pregnancy rates (i) before and (ii) after the application of the
criteria for elective transfer of two good-quality embryos.
Although the pregnancy rate after application of the criteria
was as high as that before application (30.4 vs 26.6%), the
multiple pregnancy rate of the former was lower than the
latter (14.3 vs 23.5%). However, there were no significant
differences in pregnancy and multiple pregnancy rates
between the groups. No high-order multiple pregnancies were
established after the application of the criteria. (�) Twin –
14.3%, ( ) twin – 14.7%, ( ) triple – 8.8%.
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the multiple pregnancy rate of the former was lower
than the latter (14.3 vs 23.5%). However, there were no
significant differences between pregnancy and multiple
pregnancy rates between the groups. No high-order
multiple pregnancies were established after the applica-
tion of criteria.

DISCUSSION

TRANSFERRING MORE THAN one embryo to increase
the chance of implantation to achieve high preg-

nancy rates in IVF-ET is common. The pregnancy rate
rises steadily with the number of embryos transferred,
and reaches a plateau at three replaced embryos.5,6

However, multiple pregnancy rates are obviously higher
when the number of embryos transferred exceeds three.
To reduce multiple pregnancy rates, the number of
embryos transferred should theoretically be limited to
a maximum of two. In this case, however, a significant
reduction of the pregnancy rate might occur because of
the impaired factors for pregnancy, which includes
poor embryo quality16 and maternal age.17 The present
study demonstrated that the elective transfer of two
good-quality embryos could reduce the incidence of
multiple pregnancies without impairing the pregnancy
rates.

Since Waterstone and Parsons18 first reported that
there was no significant difference in the pregnancy
rates between the elective transfer of two embryos and
the transfer of three embryos, other investigators have
also shown that the consequences of transferring two
embryos prevented triplet pregnancies.9–11 There are
some factors that have been shown to influence mul-
tiple pregnancies in IVF-ET. In the present study, no
multiple pregnancy was established in women aged
40 years and older (Table 1). The pregnancy rate in
women aged 40 years and older was also significantly
lower than that in women aged between 30 and
34 years (P < 0.05; Table 1). These results might sup-
port the conclusion by Padilla and Garcia, who demon-
strated a highly significant negative linear correlation
between age and ongoing pregnancy rate.17

As for the number of attempts of IVF-ET, Templeton
et al. observed that the live birth rate per ET cycle was
highest in the first cycle.19 In the present study, no sig-
nificant differences between the pregnancy and mul-
tiple pregnancy rates and the number of attempts of
IVF-ET were observed (Table 2). However, three triplet
pregnancies were established only in the first attempt
of IVF-ET (Table 2). These results may indicate that careful
decision-making for the number of embryos transferred

should be considered, especially in the first attempt of
IVF-ET.

A multiple pregnancy rate is also significantly linked
to embryo quality.16 In the present study, the pregnancy
and multiple pregnancy rates reached a plateau at two
replaced good-quality embryos (Table 3). Taken
together, the criteria for the elective transfer of two
embryos were established as follows: age < 40 years, a
first treatment cycle, and more than three embryos
available for transfer.

The number of embryos transferred in three (at max-
imum) transfer cycles was significantly higher than that
in the elective transfer of two good-quality embryos;
however, the pregnancy rate in the latter was signifi-
cantly higher than that in the former (Table 4). These
results indicate that the patients who satisfied the cri-
teria are highly related with establishing pregnancies.
Moreover, the multiple pregnancy was established in
only one case who was transferred with two elective
good-quality embryos. As for the number of good-qual-
ity embryos frozen, significantly higher numbers of
embryos were frozen in the elective transfer of two
good-quality embryo cycles than that in three (at maxi-
mum) embryo transfer cycles (Table 4). These results
indicate that the elective transfer of two good-quality
embryos also increase the number of good-quality
frozen embryos, yielding the maximum chance of
pregnancy from the original oocyte collection.

In total, 14 clinical pregnancies were established in
46 conventional IVF-ET cycles, giving a pregnancy rate
of 30.4%. The multiple pregnancy rate was 14.3% (two
of 14), including one twin pregnancy in the elective
two-embryo transfer cycle, and one twin pregnancy in a
three (at maximum) embryo transfer cycle (Table 4).
The pregnancy and multiple pregnancy rates were com-
pared before and after the application of the criteria for
the elective transfer of two good-quality embryos
(Fig. 1). In this study period, the pregnancy rate after
application of the criteria was as high as that before
application (30.4% vs 26.6%). Moreover, the multiple
pregnancy rate of the former was remarkably lower
than the latter (14.3 vs 23.5%), although there was no
significant difference between these two groups. No
high-order multiple pregnancies were established after
the application of the criteria.

There are some solutions, except for the elective
transfer of two embryos, to avoid multiple pregnancies
in IVF-ET. Natural cycle IVF offers a simpler and less
invasive form of IVF than the stimulated cycle IVF, and
avoids multiple pregnancies. However, recent investiga-
tions of pregnancy rates after IVF in natural cycles are
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limited, and rates of 5–17.5% of ongoing pregnancy
per natural cycles are reported.20–23 The solution with
selective fetal reduction will no doubt raise some med-
ical, ethical and psychosocial dilemmas. Selective fetal
reduction, when carried out by experienced clinicians,
still carries a 10% risk of miscarriage.24 These proced-
ures are not without risks for the newborn.25

Vilska et al. recently reported that the elective transfer
of one good-quality embryo resulted in an acceptable
pregnancy rate, and it eliminated the risk of multiple
births, at least in subjects who are younger than
35 years of age.26 To avoid twin pregnancies after IVF-
ET, selective transfer of one good-quality embryo might
be necessary; however, our group showed that the
adverse outcome in twins conceived after artificial
reproductive techniques was lower when compared
with spontaneously conceived twins.27 Further studies
would be useful to compare the outcome of elective
one and two embryo transfers.
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