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Abstract

Embryo retention (ER) in the catheter is a common phenomenon in Embryo Transfer (ET). However, it is difficult to distinguish
5-stage or 6-stage collapsed blastocysts without Zona Pellucida (ZP) in ER. This case reported a patient transferred a thawed
5-stage blastocyst with residue in the catheter in frozen ET cycles. The residue was similar with collapsed blastocysts without ZP.
But when we examined it under an inverted microscope, it seemed to have more cells. And it remained no change after cultured
24 h. The residue and the blood of patient were checked for preimplantation genetic testing of aneuploidy heteroploidy (PGT-AH).
The results showed: The number of Single Nucleotide Polymorphism (SNP) detected was 367942, proportion of SNPs with double
heterozygous (HetHet) was 0.1509, proportion of SNPs with zero identical-by-state (IBS0) was zero. Estimated kinship coefficient
form the SNP data was 0.4904 ( kinship value>0.354 supports the same sample or identical twins). Conclusion: the residue came
from the patient instead of the transferred blastocyst. Considering the patient had endometrial hyperplasia and endometritis, we
suspected that the residue maybe came from hyper-plastic endometrium.
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Introduction

advantage of decreasing the incidence of ER in catheters [5]. It's easy
Embryo retention (ER) was common in catheters after embryo

transfer (ET) [1]. The total incidence of ER was 0.27-2.8% [2-5].
There was no difference in ER rate between blastocyst and cleavage
transfer cycles [2,4]. The incidence of ER in fresh and frozen

to find the embryo retention of cleavage and blastocyst with zona
pellucida (ZP). However, stage 5 or 6 collapsed blastocysts without
ZP was difficult to distinguish (Figures 1 & 2). In the present study,

a case of the residue was reported after thawing 5-stage blastocyst
transfer cycles remains controversial [2,4]. The number of embryos

and it was attempted to find common characteristics through
affects the ER rate. A lower number of embryos transferred has the

reviewing the literature.
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Figure 3: The residue after single stage 5 blastocyst transfer.

Case report fertilization (IVF) treatment was adopted. The patient was
stimulated with urinary FSH 225 IU on day two. The antagonist
was given from day seven. The trigger was administered on day 12
A 30-year-old female patient and her 28-year-old husband of stimulation with recombinant human chorionic gonadotropin,
presented at the Center for Reproductive Medicine and Infertility of ~ 0.25 pg subcutaneously. The patient had seven follicles of 18 mm
our hospital in February 2021 due to primary infertility for 3 years. and ten follicles of 15-17 mm in size on the day of the trigger
The patient had a regular menstrual cycle. under ultrasound. Egg retrieval was performed 36 h after the
trigger. A total of 17 oocytes were recovered by ultrasound-guided

Patient history

After two IUI cycles failure, an antagonist protocol in vitro
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transvaginal aspiration. Short-term IVF fertilization was performed
and 11 normal fertilized oocytes were observed. All embryos (2
cleavage embryos and 7 blastocysts) were frozen without fresh
transferred. In June 2021, hysteroscopy was checked in our hospital
showed endometrial hyperplasia with scattered spotty congestion.
Pathology showed chronic inflammatory cell infiltration in the
endometrial interstitium with CD138(+ + +). After intrauterine
medicine therapy, the patient adopted pituitary down-regulation
and hormone replacement protocol for frozen-thawed embryo
transfer (FET) cycles.

Blastocyst vitrification and warming procedures [6].

The procedure was always performed using one blastocyst for
each straw. An artificial shrinkage (AS), using a laser pulse was
performed before vitrification. The blastocyst was then moved
at room temperature (22 25°C) to Kitazato (Japan) Equilibration
Solution (ES). After 6 8 min, the blastocyst was quickly washed
in vitrification solution (VS) for 45 60 sec and transferred onto
the straw (Kitazato Japan) using a micropipette and immersed
vertically into liquid nitrogen. An Kitazato (Japan) Taw Kit was used
for warming. The carrier containing the embryo was removed from
the straw and placed quickly into the dish containing the thawing
medium (thawing solution) preheated at 37°C. The blastocysts
immediately fell from the device and could be easily identified in
the medium. After 1 min, the blastocysts were transferred to the
DS medium (dilution solution) for 3 min at room temperature (22
25°C). In the last two step, the blastocysts were placed for 5 min,
in the WS1 medium and WS2 (washing solution). The embryo was
then returned to G 2 medium for zona pellucida assisted hatching
(AH) using a laser pulse and culture until transfer. Embryo transfer
was normally performed within 2 or 3 h.

Blastocyst Transfered

In April 2022, A 5-stage blastocyst was warming and transfered.
A Wallace catheter (Smith Medical International Ltd.) was used, this
catheter system consists of an outer firm and an inner soft catheter.
An outer transfer catheter was passed through the external cervical
os to the level of the internal cervical os. The embryos were loaded
into an inner catheter which was advanced until the desired
intrauterine location was reached. The operator gently expelled the
embryos from the catheter. The catheter was withdrawn slightly
and retrieved by the embryologist to check for retained embryos by
microscopy. The laboratory operator observe the tip of the catheter
without blood, and immediately check for any remaining embryos
in the catheter under microscope and found residues after flushing
(Figure 3). The residue was similar with collapsed blastocysts
without ZP. But it seems had more cells when we check it under
the inverted microscope. And it remained no change after cultured
24 h. The patient was biochemical pregnancy with a temporary
increase in the serum hCG level but without clinical prengancy.

Preimplantation genetic
heteroploidy (PGT-AH).

testing of aneuploidy

The residue and the blood of patient were checked for

preimplantation genetic testing of aneuploidy heteroploidy (PGT-
AH). Theresults showed: number of single nucleotide polymorphism
(SNP) detected were 367942, proportion of SNPs with double
heterozygous (HetHet) was 0.1509, proportion of SNPs with zero
identical-by-state (IBSO) was zero. Estimated kinship cofficient
form the SNP data was 0.4904 (kinship value>0.354 supports
the same sample or identical twins). The participant provided
written informed consent and the Fourth Hospital of Shijiazhuang
ethics committee approved this study (ethical approval number:
20220139).

Discussion

ET is a crucial step in IVF performed under transabdominal
ultrasound guidance. After the embryo was transferred, the
laboratory operator immediately check for any remaining in the
catheter under microscope. Except blood and mucus, embryo
retention occurs occasionally. Whereas it's seldom reported that
other residues were found in the catheter through reviewing
the literature. Finding ER in the transfer catheter is a clinically
worrisome event [4]. As standardized ET technique under
ultrasound guidance and the skill of the operator performing ET, the
occurrence of ER were decrease. The recently reported incidence of
ER varies between 0.33% (95/29,160) [4] and 1.59% (97/6,089)
[2]. The occurrence of ER were associated with contamination of
the transfer catheter with mucus or blood, the number of embryos
transferred, the embryonic stage and the technical difficulties at the
time of ET [4,5,7-9].

The incidence of ER in blastocyst transfer vs. cleavage-
stage embryos

Theoretically, the larger, less dense, expanded blastocyst
compared to the dense, compact character of cleavage-stage
embryos might result in an increased risk of blastocyst retention in
the transfer catheter [5,10]. Considering these blastocyst features,
it seems reasonable to postulate that blastocyst transfer itself
might be a risk factor for ER [5]. However, except Silberstein, et al.
[7] reported the incidence of ER in blastocyst transfer cycles was
increased than that of cleavage-stage transfer cycles (4.4% vs.
2.3%), but there was no statistically significant difference. Majority
studies showed the incidence of ER in blastocyst transfer was
similar to the incidence of ER with cleavage-stage embryos [2,4-
5]. The blastocyst and cleavage ER rate in corresponding transfer
cycles was 1.56% (12/960) and 1.66% (85/5,129), respectively
(P=0.35) [2]. Another study showed that the overall incidence of
ER in Day 5 blastocyst transfer ((32/1,131=2.8%) was similar to
the incidence of ER in ET with cleavage-stage embryos [5]. The bias
between theories and reports may be due to uncertainty about the
number of embryos transferred.

ER rate in fresh ET cycles vs. frozen transfer cycles

In general, the ‘freeze-all’ strategy implies transfer of frozen-
thawed embryos only, with no fresh embryo transfers [11].
The incidence of ER in fresh and frozen transfer cycles remains
debatable. Some studies reported a signifificantly increased ER
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rate were found in fresh ET cycles (2.71%, 52/ 1,920) compared
with frozen transfer cycles (1.08%, 45/4,169) (P<.01) [2]. In fresh
transfer cycles, the rate of mucus in or on the catheter after ET in ER
group was signifificantly higher than in the non-ER group (48.09%
vs. 13.65%) [2].

However other studies concluded there was no difference in the
rate of ER rate in fresh ET cycles compared with frozen transfer
cycles [3]. Transfer of fresh/frozen embryos were not associated
with the frequency of ER [4].

Does embryo number influence ER rate?

At the beginning of IVF, transfer number of embryos were not
limited, so comparing of multiple embryos were studied. When
transfer of one or two embryos was compared to three or more
embryos, the likelihood of retained embryos increased from 1.2%
(4/321) to 3.2% (37/1,133) [12]. ETs of > or =4 embryos were
more likely to be associated with retained embryos than ETs of <4
embryos (3.7% vs. 2.2%) [7]. As pregnancy rate increased, transfer
number of embryos were limited, single embryo transfer was
preferred. Because single cleavage-stage embryo transfer is few,
so reports focusd on blastocyst transfer. No ER was observed in
single blastocyst transfer (SBT), All ER occured in double blastocyst
transfer (DBT) cycles and the incidence of ER in DBT was 3.5% [5].
The number of transferred blastocysts might be a factor that leads
to an increased incidence of ER. A lower number of blastocysts
transferred has the advantage of decreasing the incidence of
retained embryos in catheters [5].

When ER occurs, when is better time to retransfer of the
embryo.

Currently, immediate retransfer is universally adopted as a
rescue method when embryos are retained in transfer catheter [4].
If any embryo was found to have been retained in the catheter, the
retained embryos were immediately reloaded by the embryologist,
and a second transfer was performed [2]. It's simple and convenient
for patient and operator. However Visser DS et al recommended a
1-day delay before re-transferring ER to increase the pregnancy
rate of ER [13].

Does ER affect the reproductive outcomes? Do multiple
attempts at embryo transfer affect clinical pregnancy
rates [14]?

There is no consensus on whether retransferring retained
embryos has an impact on reproductive outcomes [2]. Some
studies have found that there was no signifificant difference in the
clinical pregnancy rate between transfer procedures in which all
embryos were transferred at the first attempt and procedures that
required multiple attempts [5,7,8,14]. Pregnancy outcomes were
similar between the ER and the non-ER cycles in cases of no blood
in the catheter [3]. Retained embryos in the transfer catheter and
immediate retransfer of them have no adverse impact on clinical
pregnancy and implantation rates unless other previously reported
signs of difficult transfer are also observed [10,12]. Patients and

physicians should not be concerned about the retention of embryos
during transfer since there is no effect on pregnancy outcome
[3]. On the contrary, Visser et al. And Alvero et al. concluded that
retention of embryos during transfer signifificantly reduced the
pregnancy rate (20.3% vs. 3.0%) [13,15]. When matched the factors
of maternal age, embryo conditions, and causes of infertility, the ER
group also showed a signifificantly lower clinical pregnancy rate,
implantation rate, and live birth rate (all P<.01), and a signifificantly
higher ectopic pregnancy rate (P<.05) [2].

Overall hatching out from the zona pellucida (ZP) is a crucial
step for blastocyst implantation and development [16]. However,
the ZP of the blastocyst is more fragile near the time of hatching,
and ET may cause some trauma to the blastocyst [17]. In addition,
stage 5 and 6 blastocysts without ZP were easily collapsed. There
was seldom report about ER of blastocysts without ZP through
reviewing the literature.

In this case report, suspected ER was found in SBT frozen
transfer cycle. Considering blastocyst was performed an Artificial
Shrinkage (AS), using a laser pulse, before vitrification. And ZP of
5-stage blastocyst was easily disengaged after transfer. So when
the residue which was similar like collapsed blastocysts without
ZP was found, it was checked under the inverted microscope and
cultured. Because we are not sure whether the residue is ER, and
the report recommended a 1-day delay before retransferring Res
[13]. Therefore, we cultured it for 24 h and expansion could be
observed if it was collapsed blastocyst. However, the residue had
not any change. Therefor the residue and the blood of patient
were checked and showed that the residue came from the patient
instead of the embryo. Considering the patient had endometrial
hyperplasia and chronic inflammatory cell infiltration in the
endometrial interstitium, so we suspected that the residue was
tissue of endometrial. The study about mechanism of embryo
retention showed that pressure changes in the uterine cavity
during ET can influence the distribution of the transferred fluid
[1]. Under certain conditions, hyperplasia of the endometrium may
flow backward in the catheter, which may lead to retention in the
catheter. In conclusion, SBT has become common in order to reduce
ER rates and to enhance IVF outcomes. Furthermore, the present
study reported how to deal with suspected ER after ET stage 5 and
6 SBT.
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