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ABSTRACT
OBJECTIVE: To evaluate the effect of the embryo transfer duration of standard and simple embryo
transfer method.
STUDY DESIGN: This study was a retrospective cohort study conducted at a tertiary ART Centre, between June 2018- September 2018. Day 5 fresh embryo transferred patients aged between 18 - 40, BMI
<35 kg/m2 without uterine pathology were enrolled in the study. Patients were divided into two groups.
Group-1 consisted of patients who had successful implantation and Group-2 consisted of patients who
did not have implantation. Groups were compared according to their embryo transfer durations. Ninetytwo patients were enrolled in the study. Also, sub-steps of as; cleaning of the cervical mucus and placing the outer catheter in the cervix, loading the embryo to the catheter, the period between embryo loading and embryo transfer, and following that, time spent for retracting the outer catheter evaluated.
RESULTS: Between Group-1 and Group-2, there was no significant difference for the period of cervical
cleaning and placing the outer catheter into the cervix (Respectively; 63 sec vs. 76 sec; p=0.18), the period of embryo loading (Respectively; 69sec vs. 71sec; p=0.46), the period between embryo loading and
embryo transfer (Respectively; 10 sec vs. 10 sec; p=0.74, retracing the outer catheter (Respectively;
25.5sec vs. 24sec; p=0.42 and the total period of embryo transfer (182sec vs. 182.5 sec; p=0.55).
CONCLUSION: The embryo transfer duration is not related to implantation rates. The duration of the
embryo transfer process steps is not a distinguishing factor if a good-quality embryo transfer is done.
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Introduction
Embryo transfer (ET) is one of the latest and most crucial
steps which determines the success of in vitro fertilization
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(IVF)-intracytoplasmic sperm injection (ICSI) cycles. In recent years, 80% of patients can reach the ET phase with the
help of the progress of embryology laboratories and the ovarian stimulation protocols, aiming to enhance the success of
IVF-ICSI cycles (1). Thus, clinical success rates do not approach these rates after the transfer. However, for most of the
transferred embryos, the implantation failures are because of
the uterine receptivity, and 30% of them are associated with
the ET technique (1,2).
Besides endometrial receptivity and the embryo's quality,
optimal standardization of the ET technique is not possible because the technique's success is mainly operator-dependent
(3). Even so, modifications are suggested to improve the technique. These are: transferring accompanied by ultrasonography and observing the catheter throughout the process (4),
minimizing the endometrial trauma (5), using a soft catheter
(6), and minimizing the ET duration (7).
There is a common enough view that embryo transfer
should be done with an atraumatic method to minimize uterine contractility (8). Nevertheless, there is insufficient proof in
the literature about the ET duration. Research studies indicate
that total embryo transfer duration should be shortened, even
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that it should be less than 120 seconds; otherwise, it will negatively affect the clinical success (7). It is suggested that the
ET duration should be shortened, and the most important reason for this is reducing the embryo’s exposure to the adverse
effects of exterior heat and light as much as possible after
loading the embryo into the catheter (7). Thus, the process
may be extended to reduce endometrial trauma. Most of the
research about ET duration is based on the time between
drawing the embryo into the catheter and placing it into the
endometrial cavity. Most of the studies include transfers,
which are time-consuming and robust in the analysis (7).
Challenging ET processes affect ET duration negatively. In
addition to this, there will be adverse effects, which will decrease the success of the process such as catheter contamination by blood, and if cervical manipulation is necessary it will
trigger uterine contractility (9).
This study aimed to evaluate the effect of the duration of
the standard and simple ET method utilized on clinical success
so that the effect of ET duration on implantation was evaluated without including difficult ET processes. Rather than
considering only total ET duration, the time spent on each
sub-step throughout the entire process, such as cleaning of the
cervical mucus and placing the outer catheter into the cervix,
loading the embryo into the catheter, loading, and transfer of
the embryo, and retracting the outer catheter was evaluated
separately.

Material and Method
This retrospective study was conducted at a Tertiary
University Hospital IVF Centre between June 2018 and
September 2018, with 92 patients introduced to the ICSI cycle
and on whom fresh ET was performed on the fifth day with
various indications. Uludag University Institutional Review
Board approved the study protocol with the medical ethics
committee number 2019-1/24 on 15.01.2019. The study was
conducted in accordance with the declaration of Helsinki.
A digital timer measured ET periods, and the prospectively recorded data were evaluated retrospectively. Ninetytwo patients were separated into two subgroups, those who
achieved implantation after ET (Group-1, n=56) and did not
achieve implantation (Group-2, n=36).
The criteria for these patients’ involvement were: being at
an age between 18 and 40, BMI<35 kg/m2, being at a stage
where there was no diagnosed uterine pathology, being transferred with one good-quality fresh blastocyst on the transfer
day (fifth day) after controlled ovarian hyperstimulation, and
needing neither cervical manipulation nor catheter guidewire.
Patients whose ET was simply done were also included in the
study. Excluded cases were: BMI>35 kg/m2, frozen ET cycles, diagnosed with uterine pathologies, previous endometrial
cavity surgeries, difficult ET (necessity to use catheter guide
or tenaculum during the transfer), presence of blood or em-

bryo retention in the catheter after the transfer and requirement of reloading or change of the catheter.
Controlled ovarian hyperstimulation cycles were evaluated according to all of the patients’ ovarian reserve and BMI,
and implemented by the antagonist protocol of 150-450 IU
daily doses of gonadotropin. Starting from the fifth day of the
stimulation, we monitored intensively by serum estradiol and
progesterone levels and serial transvaginal ultrasonographic
measurements. According to transvaginal ultrasonography,
when the dominant follicle reached the size of 14 mm, subcutaneous Cetrorelix 0.25/day was applied as an antagonist
(flexible antagonist protocol). Oocyte maturation was triggered by 250 micrograms of subcutaneous recombinant choriogonadotropin alfa (rHCG) (Ovitrelle; Merck Serono) when at
least two follicles that had reached the size of 18mm or three
follicles that had reached the size of 17mm were identified by
ultrasonography. If the serum progesterone level was above
1.5 ng/ml on the day on which hCG was implemented, instead
of going through the embryo transfer process, embryos were
frozen, and frozen embryo transfer was performed on another
menstrual cycle. Oocyte pick-up (OPU) was done 34-36 hours
after rhCG implementation under general anesthesia accompanied by transvaginal ultrasonography.
Intracytoplasmic sperm injection was applied to all
oocytes. Embryo transfers were done on the fifth day, with
good-quality (10) embryos (concordance with its day, blastocoel expansion rate between 1-4, embryos at blastocyst stage
whose inner and outer cell masses were A or B quality), by
using a soft catheter (Cook Medical) and the standard amount
of culture medium. All embryology process was done by the
same embryologist.
All the transfers were performed with soft catheters by one
experienced clinician from the research team with abdominal
ultrasonography guidance when the patients’ bladders were
full. The preparation phase of embryo transfer was conducted
in the same way for all the patients. The patients were examined in the dorsolithotomy position, and after their cervical examinations were done, they were prepared for the transfer by
cleaning of the cervical mucus and secretions with physiological serum. Following the cleaning of the cervical mucus, the
outer catheter was placed and positioned. The inner catheter's
position was monitored by abdominal ultrasonography, and
ET was performed one cm below the fundus.
An embryologist examined the inner catheter for retention,
blood, and mucus contamination after the transfer. Following
this, the outer catheter was pulled out without waiting. All of
the patients were rested for an hour after the transfer.
For luteal phase support, vaginal progesterone 2×1
(Crinone gel 8%; Merck Serono, Switzerland) was used starting on the OPU day. Serum Beta-subunit of human chorionic
gonadotropin (β-hCG) examination was done 12 days after the
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embryo transfer. Luteal support was stopped if β-hCG was
negative; if positive, the support treatment was continued until
the 8th gestational week. Implantation diagnosis was made by
identifying the gestational sac by ultrasonography.
Groups that had successful implantations and those who
did not (Group-1 and Group-2) were compared according to
their ET duration and total period (second-second) difference.
Secondary results were the sub-steps of the ET transfer: the
period for cleaning of the cervical mucus and placing the outer
catheter in the cervix, the period of loading the embryo into
the catheter, the period between embryo loading and embryo
transfer, and following that, the time spent for retracting the
outer catheter. Each step was recorded by a digital timer and
evaluated separately.
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clinic and laboratory characteristics of Group-1 and Group-2
are given in table II. The patients' average age, BMI, and
serum AMH levels did not significantly differ between the
groups (p=0.32, p=0.06, p=0.33, respectively). No statistically
significant difference was found between the groups regarding
basal FSH, LH, or estradiol levels (p=0.14, p=0.93, p=0.06,
respectively). The total amount of aspirated oocytes, mature
oocytes, and fertilization rates did not show a statistical difference between the groups (p=0.06, p=0.06, and p=0.5, respectively) (Table II). Serum estradiol levels that were estimated on the day on which hCG was implemented were similar between groups. (p=0.06) (Table II).
Table I: Time intervals evaluated
-

The patient gave written informed consent for an
Institutional Review Board approved study protocol.
Statistical analysis of the data was calculated with the IBM
SPSS Statistics (Statistical Package for the Social Sciences)
version 23.0 (IBM Corporation, Armonk, NY, the USA). The
Shapiro-Wilk test was used to determine if the data had a normal distribution curve or not. Illustrative statistics were indicated as mean ± SD and median (25% and %75% percentile
values). The Mann-Whitney U test was used to compare the
groups, which were not distributed normally. The significance
level was identified as p≤0.05.

Results
The time durations evaluated are shown in table I. The

-

The period of cervical cleaning and placing the outer
catheter (sec)
The period of loading the embryo into the inner catheter
(sec)
The period between embryo loading and embryo transfer
(sec)
The period of retracting the outer catheter after the embryo
transfer (sec)
The period of total embryo transfer (sec)

Since only the cases on which one embryo transfer was
performed were included in the research, transferred embryo
amounts did not show a statistically significant difference between the groups.
There were no significant differences between Group-1
and Group-2, concerning the period of cervical cleaning and

Table II: Characteristics of groups
Group-1
Group-2
(Implantation negative) (Implantation positive)
[n=56]
[n=36]
Age (year)
BMI (kg/m2)
Infertility period (year)
Infertility Etiology
Unexplained
Male Factor
DOR
Tubal Factor
Anovulation
Basal FSH
Basal LH
Basal E2
AMH
hCG day E2
Total oocyte count
MII oocyte count
Fertilization rate

32.6+4.3
25.5+4.4
6.8+4.7

31.8+4.4
27.4+4.7
6.9+4.4

13 (23.2%)
13 (23.2%)
22 (39.3%)
6 (10.7%)
2 (3.5%)
5.7+1.8
4.2+2.8
51.1+6.4
2.9+0.3
1652.8+196.1
11.3+7.1
8.9+5.9
.53+.22

9 (25%)
9 (25%)
13 (36%)
3 (8.3%)
2 (5.5%)
5.5+3.7
3.9+2.1
38.3+3.5
3.2+0.3
2204.8+236.3
14+6.4
11+5.1
.62+.17

p

.32
.06
.73
.44

.14
.93
.06
.33
.06
.06
.06
.50
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placing the outer catheter into the cervix (Respectively; 63 sec
vs. 76 sec; p=0.18), the period of embryo loading (Respectively; 69 sec vs. 71sec; p=0.46), the period between embryo
loading and embryo transfer (Respectively; 10 sec vs. 10sec;
p=0.74), the period of retracting the outer catheter (Respectively; 25.5 sec vs. 24 sec; p=0.42) and the total period of the
loading (Respectively; 182 sec vs. 182.5 sec; p=0.55) (Table
III). The duration of the total embryo transfer procedure was
shown for two groups (Figure 1).

Figure 1: Duration of the total embryo transfer procedure

Discussion
In this research, we have found that ET duration of ICSI
cycles that had standardized embryo quality and luteal phase
support did not show significant differences between patients
whose implantation results were positive and negative. The
periods of the different sub-steps of the ET process were not
influential in implantation success. The patients transferred
with one good-quality embryo on the fifth day, utilized as an
easy ET transfer, and did not have a uterine pathology examined to evaluate implantation separately from embryo quality.
Embryo transfer is the last step of the IVF-ICSI cycles and
has critical importance on clinical success. Globally, longer
transfer duration was thought to be a sign of a difficult trans-

fer period. However, currently, novel studies focused on the
determination of other markers to define difficult transfer
(11). It is emphasized that some of the embryo transfer modifications may positively affect clinical results (8). Proven
modifications are: doing the transfer with the guidance of ultrasonography to observe the transfer catheter possible during
the entire process (4), reducing the endometrial trauma to a
minimum (5), and using a soft catheter (6). Although studies
indicate that minimizing the total duration of the ET process
may affect the clinical success (7), there is not enough proof
to agree on the strict idea that shortening the ET process's total
period will enhance clinical success. It is propounded that
when good-quality embryos are transferred, the clinical success rate will not decrease despite the extended ET period
(12). Also, the recent guideline on embryo transfer of the
American Society for Reproductive Medicine did not focus on
any cut-off values for the duration of the ET (13). For this purpose, besides the total ET period, the periods of each sub-step
of the ET processes were evaluated separately for their effects
on clinical success.
During the embryo transfer, the suggested necessary precautions were doing the transfer without any trauma in the endometrial cavity and without triggering any uterine contraction (8). It is known that uterine contractions, triggered during
the embryo transfer, will affect the results negatively. Some of
the factors that caused uterine contractility are: clasping the
cervix with a tenaculum (14), allowing the inner catheter to
reach the uterine fundus (15), and using a guidewire to pass
the cervix (16), which are also factors of a challenging transfer. Therefore, in our research, especially challenging transfer
cases were not considered because the negative factors listed
above may also have adverse effects on the results apart from
the extended ET duration. Most of the studies about ET duration and period do consider challenging transfers additionally.
A prospectively conducted research study showed that even if
challenging transfer cases were involved, ET speed would not
affect clinical results as long as good-quality embryo transfer
was done. This result is similar to our research.
Some studies about embryo transfer duration emphasized
the necessity to complete the transfer as soon as possible (7).
It is mentioned that transfers, which take longer than 120 seconds, are correlated with adverse clinical results (7). Even if

Table III: Time intervals of the embryo transfer procedure (sec) for the groups
Grup-2
Group-1
(Implantation negative) (Implantation positive)
[n=36]
[n=56]
The
The
The
The
The

period
period
period
period
period

of cervical cleaning and placing the outer catheter
of loading the embryo into the inner catheter
between embryo loading and embryo transfer
of which the outer catheter stays inside after the embryo transfer
of total embryo transfer

63 (43.5-95.5)
69 (55-90.5)
10 (6-16)
25.5 (20-31.5)
182.0 (152.5-211.5)

76 (48.5-116.5)
71 (49.5-77)
10 (6.5-16)
24 (20-30)
182.5 (157-241.5)

p
.18
.46
.74
.42
.55
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the ET duration exceeded 60 seconds significantly lower pregnancy rates have been reported (17).
However, these studies did not mention the operators who
did the transfers. The success of the ET process success is also
dependent on the operator, so if the research were conducted
with more than one operator, it would not allow for revealing
an objective assessment. In our study, all of the transfers were
done by one operator.
Among the present research in the literature, most of the
research about the ET period reveals the time between drawing the embryo into the catheter and the transfer as the total
duration of the process. However, other steps of the ET
process extend the transfer period as much as drawing the embryo into the catheter does. One of the fundamental purposes
of our research was to compare the duration of the other substeps of the ET transfer as well.
The period after drawing the embryo into the catheter was
considered to estimate the ET duration in a couple of studies
(7,18), emphasizing that transfer duration does not have a relation with clinical success rates after drawing the embryo into
the catheter, which is similar to our results (18). A more recent
study similarly concluded that longer ET duration does not
negatively affect implantation, clinical pregnancy, or live
birth rates (19). In our study, the difference is that for estimating the total period, we start with the cleaning of the cervical
mucus and placing the speculum, which is the beginning of
the transfer process. For enhancing the success of embryo
transfer, it is shown that removing the cervical mucus before
placing the catheter increases clinical success rates (8). During
the cervix's cleaning, it is suggested not to cause any trauma
or bleeding, and if the suggestions are considered, the transfer
period may be extended. Nevertheless, no research evaluates
the effect of this extended period on ET success.
Moreover, the effect of the extended period on uterine contraction remains unknown. No difference was found in the
comparisons between the two groups about the period of
cleaning the cervical mucus, which is considered in a study for
the first time in our research. However, as stated, there is a
need for research, which focuses on the effects on uterine contractility if the period of this step is extended.
There are limited numbers of studies with conflicting results about retracting the outer catheter, which may reduce
uterine contractility if placed in the cervix slowly and carefully
to make an atraumatic embryo transfer. According to Martinez
et al., retracting the outer catheter right after ET or retracting it
after a 30-second wait does not produce different pregnancy results (20). Another retrospective study, which evaluates the retraction period of the outer catheter, has similar results (21).
However, some studies emphasized that for the patients whose
previous transfer was done without waiting for retracting the
outer catheter, it may be beneficial to wait before pulling out
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the outer catheter. This research shows that the period of retracting the outer catheter after the transfer of the embryo into
the cavity does not affect implantation success.
The major limitation of our study is the evaluation of the
implantation rates for a particular and small cohort from a single institute and it could be discussed if these outcomes could
be extrapolated to all ET cycles. To maximize and standardization of the outcomes, further prospective studies in large cohorts would be intriguing.
In conclusion, we have shown that the total ET duration is
not related to implantation rates. The duration of the ET
process steps is not a distinguishing factor if a good-quality
embryo transfer is done.
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