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Abstract. – OBJECTIVE: This study aimed to
investigate the effect of transferring embryos
with different qualities on pregnancy and im-
plantation rates.

PATIENTS AND METHODS: In a retrospective
multi-center study we analyzed 761 patients aged
≤35 years who had an elective transfer of one or
two embryos. Embryos were scored morphologi-
cally by their developmental stage into good “A”
and impaired “B” embryos. Pregnancy and im-
plantation rates were compared between patients
who had a transfer of: one grade “A” embryo;
two grade “A” embryos, two embryos one grade
“A” plus one grade “B” embryos; one grade “B”
embryo and two grade “B” embryos.

RESULTS: Higher pregnancy and implanta-
tion rates were observed in patients who had
received one embryo of grade “A” (34.6%) and
two grade “A” embryos (45.2%, 25.85% respec-
tively), compared to patients who received two
embryos, one of grade “A” plus one of grade
“B” (25%, 13.77% respectively). 

CONCLUSIONS: Transferring a morphologi-
cally and developmentally impaired embryo,
significantly lower the implantation chance of
the good quality embryo.

Key Words:
Embryo morphology, Good embryo, Impaired em-

bryo, Implantation rate pregnancy rate.

Introduction

The number and the quality of transferred em-
bryos are crucial for a successful pregnancy.
Usually, the cohort of embryos available to trans-

Effect of transferring a morphologically impaired
embryo with a good quality embryo on the 
pregnancy and implantation rates

I. EL-DANASOURI1-4, K. STERZIK1, L. RINALDI2, A. PACCHIAROTTI3, 
M. DESANTO4, H. SELMAN2-3

Corresponding Author: Imam El-Danasouri, MD; e-mail: danasouri@icloud.com

fer may contains embryos of varying qualities.
As the chance to achieve pregnancy correlates
highly to the number of transferred embryos, in
most of cases a cohort of qualitatively mixed em-
bryos can be transferred, i.e. an embryo of good
quality would be transferred with an embryo of
impaired quality. 

It is widely believed that each of the trans-
ferred embryos has its own implantation poten-
tial independently from the other transferred em-
bryos and the presence of low quality embryos
would not affect the implantation potential of the
good quality embryos.

Evidences from in vitro cultured embryos
have shown that a cooperative interaction exist
between preimplantation embryos via paracrine
factors which effects the development and
growth of the neighboring embryos1. In addi-
tion, it has been shown that the presence of poor
quality embryos in the same culture drop de-
creases the overall blastulation rate of all em-
bryos2.

Recently, there is a growing body of evidence
showing that the decidualized endometrial stro-
mal cells discriminate between high and low
quality embryos and respond selectively to de-
velopmentally abnormal embryos to prevent its
implantation3. This may suggest that the presence
of developmentally abnormal embryo, might
trigger endometrial response not favoring im-
plantation of good embryo4.

In this study, we investigated whether the
chance of implantation of a good quality embryo
would be affected by transferring it together with
morphologically poor quality embryo.
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(n: 48); and two grade “B” embryos (n: 126). Re-
garding to the embryo transfer day: 145 cycles
had day-2 embryo transfer; 244 had day-3 em-
bryo transfer: 8 had day-4 embryo transfer and
391 had day-5 embryo transfer.

Statistical Analysis
The parameters were statistically analyzed us-

ing the two-tailed Student’s t-test, Fisher’s exact
test and two by two tables of contingency be-
tween groups where appropriate. Statistical sig-
nificance was established if p≤0.05.

Results

As shown in Figure 1, the patients who re-
ceived one Grade “A” embryo had pregnancy and
implantation rates of 34.6 [19 out of 55 patients
had a single gestational sac (GS)]. The pregnancy
rate significantly increased after the transfer of
two grade “A” embryos (146 out of 323 patients,
or 45.2%) but the implantation rate dropped to
25.85% (167 GS out of a total of 646 transferred
embryos). A significant (p<0.0008) drop of both
the pregnancy rate (25%) (59 out of 236 patients)
and implantation (13.77%) (65 GS out of a total of
472 transferred embryos) rates in patients who re-
ceived one “A” embryo plus one “B” embryos.
Transferring one “B” embryos showed a pregnan-
cy and implantation rates of 6.25% (3 singleton
pregnancies in 48 patients). Although, transferring
two “B” embryos showed a slight increase in the
pregnancy rate over single B embryo transfer to
7.94%), (10 out of 126 patients) and the implanta-
tion rates decreases to 3.97% (10 GS out of a total
of 252 transferred embryos) (Table I). Day 2
transfer of A+B embryos exhibits a significantly
lower pregnancy and implantation rates compared
to A+B day 5 embryos (p<0.01). Also, transfer-
ring day 2 one B embryo shows a significantly
lower (p<0.03) pregnancy and implantation rates
compared to transfer day 5 one B embryo (Table
II). The pregnancy and implantation rates were
similar in all other embryo transfer days irrespec-
tive to embryo quality.

Discussion

Embryos cultured in groups showed better
cleavage in comparison to embryos cultured sin-
gularly, and this suggests that group culture of
embryos has a beneficial effect on embryo devel-

Patients and Methods

This study has been done in Germany and Italy
from Jun 2009 till June 2010. In Germany, patients
decide the number of embryos to be transferred
and the rest of fertilized oocytes (zygotes) must be
frozen, embryo freezing is not allowed.

Data was collected from 761 patients, aged
≤35 years, that underwent 788 IVF treatment cy-
cles and had FSH value of ≤12 mIU/ml. Patients
had electively decided to transfer one or two em-
bryos and the rest of the available oocytes or zy-
gotes were vitrified. Patients were stimulated
with standard long down-regulation protocol, us-
ing daily injection of GnRH agonist (Triptorelin,
Decapeptyl, Ipsen, Milan, Italy) and recombinant
follicle-stimulating hormone (rFSH) (Gonal-F;
Merk Serono, Rome, Italy) and retrieved oocytes
were inseminated with conventional IVF or ICSI
techniques. Normally fertilized 2 PN oocytes in-
tended for transfer were cultured until embryo
transfer and surplus oocytes or zygotes were vit-
rified. Before the embryo transfer, embryos were
examined according to morphological appear-
ance and the developmental stage. Embryos were
graded using the same embryo score system in
all centers according to: percentage of fragmen-
tation, multinucleation, and size and symmetry of
the blastomeres. A 4 grades system was used,
where grade 1 is the best embryo score and grade
4 is the worst using Veeck LL. 1998, classifica-
tion5. In addition, embryos were classified ac-
cording to their cleavage stage in relation to the
day of embryo transfer (day-2: 4-cell, day-3: 8-
cell, day-4: morula and day-5: expanded blasto-
cyst). The embryo transfer day was decided ac-
cording to the patient choice, since all available
embryos should be transferred and there is no
embryo selection through prolonging the culture
duration.

Embryos scored with grade 1 or 2 and were
within the developmental stage corresponding to
the day of embryo transfer were called “A” em-
bryos. Embryos from grade 3 and 4 and or show-
ing retarded (slower) cleavage were called “B”
embryos. Data were analyzed in terms of preg-
nancy and implantation rates between treatment
cycles, confirmed by the presence of fetal heart
beat and the implantation rate defined by the
number of sacs with heart beat by ultrasound ex-
amination. Patients who had a transfer of: one
embryo grade “A” embryo (n: 55); two “A” em-
bryos (n: 323); two embryos: one grade “A” plus
one grade “B” (n: 236); one embryo grade “B”
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opment and growth1,6,7. There are a growing evi-
dences of an interaction among embryos cultured
in vitro that is mediated by specific released
growth factors, which acts via autocrine/paracrine
manner promoting their own development. Con-
versely, a recent study2 has demonstrated that an
interaction exists between human embryos cul-
tured in groups and it highly depends on the qual-
ity of cultured embryos. A random mixture of
cultured embryos from different qualities devel-
oped worst than when only good embryos were
cultured together, and the lowest blastulation rate
was observed when only bad embryos were cul-
tured together. It appears that the presence of bad

quality embryos would lower the blastulation rate
more than if only good quality embryo were cul-
tured together. It can be postulated that some fac-
tors derived from poor quality embryos may neg-
atively affect the surrounding embryo develop-
ment.

In this study, there was no difference in the
pregnancy and implantation rates with respect to
the embryo transfer day. This is probably due to
the fact that embryo selection is absent, and all
available embryos should be transferred, whether
they are fragmented embryos or retarded.

The results in this paper challenge the belief
that the potential implantation of each of the

Embryo Patient’s Number of Number of 
quality mean age cycles pregnant Pregnant (%) Implantation (%) 

A 34.6 55 19 34.55% 34.55%a

A+A 33.5 323 146 45.20% 25.08%b

A+B 34.4 236 59 25.00%* 13.35%b

B 35.7 48 3 6.25% 6.25%a

B+B 35.5 126 10 7.94% 3.97%b

Table I. 

Figure 1. Pregnancy and implantation rates according to the number and the grade of the transferred embryos.

a: Statistically significant difference between A and B (p<0.0008)
b: Statistically significant difference between A+A and A+B (p<0.004), between A+A and B+B (p<0.0001), and between A+B
and B+B (p<0.0006)
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transferred embryos, would not be affected by
the other transferred embryo. We show that
transferring an impaired quality embryo along
with a good quality embryo significantly lower
both the pregnancy and implantation rates than
transferring the good quality embryo alone.

In recent years, there has been a focus on the
supportive and selective roles of the endometri-
um to the implanting embryo, not only on its re-
ceptivity but also on its selectivity toward the im-
planting embryos. Several in vitro studies8,9 have
shown that decidualized endometrial stromal
cells (ESCs) can recognize and respond selec-
tively to the apposition of genetically normal or
abnormal and to developmentally impaired em-
bryos. Teklenburg et al3 have shown in a co-cul-
ture study that decidualizing ESCs respond to the
presence of an arresting human embryo by selec-
tively inhibiting the secretion of certain implan-
tation factors as cytokines and growth factors es-
sential for implantation. In addition, Weimar et
al10 studied the migration of decidualizing ESCs
from a normal fertile woman in response to the

presence or absence of a high- or low-quality
embryo. When low-quality, but not high-quality
embryos were placed on decidualizing ESCs the
migratory activity of the ESCs was completely
inhibited compared to the migration in the pres-
ence of a high-quality embryo. i.e. decidualizing
ESCs from fertile subjects are programmed not
to inhibit implantation of developmentally com-
promised embryos. 

Human embryos have a high prevalence of
chromosomal abnormalities specially, in dysmor-
phic embryos11,12. It is, therefore, tempting to
speculate that the presence of developmentally
impaired or dysmorphic embryos on the en-
dometrium might induce a response from the de-
cidualizing ESCs that would impair the implanta-
tion chance of both: the impaired good quality
and the good quality embryo to establish a preg-
nancy. This could support our data and explain
the significantly reduced implantation and preg-
nancy rates shown when developmentally im-
paired embryos were transferred with a good
quality embryo. 

Embryo No. of No. of 
quality cycles Pregnancies Pregnancy (%) GS Implantation (%)

Day-2 ET
A 27 9 33.33% 9 33.33%
A+A 44 16 36.36% 19 21.59%a

A+B 18 0 0.00% 0 0.00%
B 39 1 2.56% 1 2.56% b

B+B 17 1 5.88% 1 2.94%
Day-3 ET
A 13 3 23.08% 3 23.08%
A+A 34 16 47.06% 19 27.94%
A+B 149 35 23.49% 37 12.42%
B 6 0 0.00% 0 0.00%
B+B 42 4 9.52% 4 4.76%
Day-4 ET
A 0 0 0 0
A+A 2 2 100.00% 2 100.00%
A+B 6 1 16.67% 1 8.33%
B 0 0 0 0
B+B 7 0 0.00% 0 0.00%
Day-5 ET
A 15 7 46.67% 7 46.67%
A+A 243 112 46.09% 122 25.10%a

A+B 63 23 36.51% 25 19.84%
B 3 2 66.67% 2 66.67%b

B+B 60 5 8.33% 5 4.17%

Table II. 

astatistically significantly difference between day 2 A+B embryos compared to day 5 A+B embryos (p<0.01)
bstatistically significantly difference between day 2 one B embryo compared to day 5 one B embryo (p<0.03)
No significant difference observed between the other groups with respect to the day of embryo transfer irrespective to embryo
quality
GS: Gestational Sac
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Conclusions

In this study we could show that transferring a
low quality embryo clearly reduced the implanta-
tion chance of the good quality embryo.
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