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Flushing of the Follicles in Ovum Pick-Up Procedures
Impacts the Chance for Pregnancy, But Not Birth Rates in
Low Ovarian Reserve Patients

Yumurta Toplama Islemi Sirasinda Folikiillerin Yikanmasi Diisiik Over Rezervli
Hastalarda Gebelik Sansini Etkiler, Ancak Canli Dogum Oranlarin1 Etkilemez
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ABSTRACT

Objective: This study aims to compare the pregnancy and live birth rates between the oocytes retrieved without follicular flushing and those re-
trieved by follicular flushing in the oocyte pick-up procedure performed in women with diminished ovarian reserve. Materials and Methods:
The study was conducted among patients diagnosed with diminished ovarian reserve according to Bologna criteria who applied to the clinic for
IVF between 2017-2020. A total of 358 infertile women with follicles three and below on the hCG day were included, and each follicle was as-
pirated once in the OPU procedure, and if an egg was retrieved, the physician moved to the next follicle. If the egg could not be retrieved, the
oocyte was tried to be retrieved by flushing the follicle a maximum of three times. The number of oocytes retrieved, clinical pregnancy, and live
birth rates were compared. Results: The mean number of MII oocytes, rates of live births and the miscarriage rates between the two groups did
not show any statistical difference. Pregnancy rates were higher in no follicular flushing group. Conclusion: Flushing of the follicles did not give
the same pregnancy result as the oocytes aspirated without flushing, but we should not forget that if we did not do flushing after once we aspi-
rated the follicle, we would not be able to obtain any pregnancy at all in these patients
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OZET

Amag: Bu ¢alisma, azalmis yumurtalik rezervi olan kadinlarda yapilan oosit toplama isleminde folikiiler yikama yapilmadan elde edilen oosit-
ler ile folikiiler yikama ile elde edilen oositler arasindaki gebelik ve canli dogum oranlarini karsilagtirmay1 amaglamaktadir. Gereg¢ ve Yontem-
ler: Calisma 2017-2020 yillar1 arasinda Bologna kriterlerine gore azalmis yumurtalik rezervi tanisi alan ve tiip bebek i¢in klinige bagvuran
hastalar arasinda yapilmistir. Calismaya 21-42 yas arasi, 358 infertil kadin dahil edildi. Oosit toplama isleminde her bir folikiil bir kez aspire edildi
ve yumurta alindiysa diger folikiile ge¢ildi. Yumurta ¢ikmayan folikiiller ise en fazla 3 defa yikama yapilarak oosit alinmaya ¢alisildi. Hem y1-
kamasiz hem de yikamali oosit elde edilen hastalar ¢alismadan ¢ikartildi. Elde edilen oosit sayisi, klinik gebelik orani ve canli dogum orani kar-
silagtirildi. Bulgular: iki grup arasinda ortalama MII oosit sayisi, canli dogum oranlari ve abortus oranlari istatistiksel olarak anlamli farklilik
gostermedi. Folikiiler ytkama yapilmayan grupta gebelik oran1 daha yiiksek bulundu. Senu¢: Azalmis overyan rezervi olan hastalarda oosit top-
lama sirasinda uygulanan folikiiler yikama, elde edilen oosit sayisini, klinik gebeligi ve canli dogum oranlarmi olumlu yonde etkilemedi. Hatta
bunu yapmak olasi diisiik kaliteli yumurta nedeniyle gebelik oranini diisiirebilir, ancak eger ilk basta yumurta elde edilmemis hastalarda folikiil
yikanmasayd: bu hastalarda hicbir sekilde gebelik elde edilemeyecekti.
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Since its first application, assisted reproductive
technology (ART) has progressed significantly.! In
ART, transvaginal follicular aspiration is accepted as
the standard approach for oocyte retrieval.>? Changes
have been made to the original technique to maxi-
mize oocyte yield during oocyte retrieval.** In order
to reduce the risk of possible oocyte retention in the
follicle, the “follicle flushing” technique, which
means allowing the follicles to be “washed” with the
medium with the help of a double-lumen needle, has
been developed.

Various attempts have been made to reduce the
economic burden of ART therapy and increase
oocyte yield. Several studies have evaluated the ben-
eficial effect of Follicle Flushing (FF) with a double-
lumen needle in oocyte yield, and these data have
been compared with procedures with a single-lumen
needle.® Although it was claimed in the first studies
that FF increased the numerical efficiency in oocyte
retrieval, several randomized controlled trials (RCTs)
did not show positive results, and it was found that
FF did not affect live birth rates.”* Numerous studies
have shown that direct follicular aspiration shortens
the oocyte retrieval procedure time and has a similar
oocyte yield to follicular flushing in normal respond-
ing patients.

Studies evaluating the effect of FF in patients
with poor response found that this group showed low
pregnancy rates since FF also allowed the collection
of poor-quality oocytes.”! These studies have also
shown that follicular flushing increases the procedure
time by about 10 minutes. In the Cochrane review
published in 2018, it was stated that FF did not pro-
vide any increase in oocyte yield in both normal and
poor responding patients, and with this, oocyte re-
trieval times were prolonged. More importantly, the
effect of FF on live birth did not appear to be benefi-
cial in either normal or poor responders.!' Although
we have data from publications evaluating groups
with or without FF, no satisfactory data compares the
treatment success of oocytes retrieved by FF in DOR
group patients with oocytes retrieved directly with-
out FF.

Our study aims to compare the pregnancy and
live birth rates between oocytes retrieved without the
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need for FF and those that could be retrieved only by
FF in the oocyte pick-up (OPU) procedure performed
in women with diminished ovarian reserve (DOR).

I MATERIALS AND METHODS

Our study was conducted among patients who ap-
plied to a private IVF clinic and were diagnosed with
DOR according to the Bologna criteria.!” The ap-
proval of the study was obtained from the ethics com-
mittee of Hali¢ University (29.12.2021/218), and
written consent was obtained from each patient. This
study was planned and conducted according to the
ethical and patient protective criteria in the Helsinki
Declaration of Human Rights. The study evaluated
the data of 358 patients who underwent egg retrieval
at Private Sisli Kolan Hospital IVF Center between
January 2017 and December 2020. Infertile women
with follicles of three or less on hCG day, between
the ages of 21 and 42, without severe male factor,
without uterine anomaly, without a history of uterine
surgery, and whose embryos were not subjected to
PGD were included in the study. This study did not
evaluate patients with Repeated Implantation Failure
(RIF) and Recurrent Pregnancy Loss (RPL).

Three hundred fifty-eight cases were processed
under anesthesia using a 17G double-lumen Wallace
(Cooper Surgical, US) needle during OPU. The OPU
was assigned when at least there was one follicle big-
ger than 18 mm. Final triggering was done with Ovit-
relle 250 micrograms, Merk Serono, Modugno (BA)/
Italy) 35-36 hours before the ovum pick-up proce-
dure. In the OPU procedure, first, each follicle was
aspirated once, and the embryologist checked the fol-
licle fluid. If the oocyte was retrieved, it was passed
to the other follicle. If an oocyte could not be re-
trieved, the oocyte was tried to be retrieved by flush-
ing at most three times. Since all the oocytes retrieved
in 143 of 358 patients were retrieved directly with-
out the need for FF, it was named FF(-) group. Since
at least one oocyte of the remaining 215 patients was
retrieved by performing FF, it was named FF(+)
group. Since some of the oocytes retrieved from 112
patients in the FF(+) group were retrieved by making
FF, and some were retrieved without FF, these 112
cases were excluded from the study, and the remain-
ing 103 cases formed the FF(+) group. Freeze-all was
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applied to all patients included in the study due to the
stimulation protocol where progesterone pills were
used to suppress the premature luteinization of the
follicles. Then, the frozen embryo transfer (FET) pro-
cedure was performed after 2-3 months. We trans-
ferred one embryo when just one embryo was
available for transfer, patients with female age less
than 35 or if the IVF trial was their first or second
embryo transfer procedure. In patients with female
age over 35, we transferred two embryos if available.

After frozen embryo transfer (FET) procedures,
patients’ pregnancy and live birth rates were com-
pared in both groups. The number of embryos at the
blastocyst level where cryopreservation could be per-
formed in all patients was compared. More than one
FET procedure could be applied to some of the pa-
tients. After transferring all cryopreserved and trans-
ferable embryos, the study was completed. A single
outcome was included if patients became pregnant
more than once.

STIMULATION PROTOCOL

The patients used recombinant FSH (Gonal-F, Merck
Serono, Switzerland) at a dose determined according
to age and BMI values, following the transvaginal
USG control performed on the second or third day of
menstruation. When the leading follicle reached 12-
13 mm, medroxyprogesterone acetate tablet 10 mg
PO (Tarlusal 5 mg, Deva, Turkey) was added to pre-
vent LH surge. When the leading follicle was 17-18
mm, it was triggered with recombinant hCG (Ovit-
relle, Merck Serono, Switzerland), and OPU was per-
formed 35 hours later under anesthesia. Freeze-all
strategy and the frozen embryo transfer protocol was
applied to all of the cases.

ICSI PROCEDURE

Oocyte-cumulus complexes (OCC) retrieved after the
OPU procedure were stripped, and intracytoplasmic
sperm injection was performed after incubation. All
embryos were cryopreserved by vitrification using
the Cryotop method when they reached the blastocyst
stage on the fifth or sixth day. Due to our policies, we
transfer only good embryos who reached the blasto-
cyst stage; according to this rule, the embryos trans-
ferred to all patients were 5SAA, 4AA or 4AB
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according to the Gardner & Schoolcraft Grading Sys-
tem.lS‘M

FROZEN EMBRYO TRANSFER

All patients started taking PO estradiol tablets 4 mg
(Estraferm, Novo Nordisk, Denmark) on the second
day of menstruation. Estradiol was increased by 2 mg
every four days. Progesterone treatment was started if
the endometrial thickness was above 7 mm on the
15th day of the cycle; and for this, dydrogesterone
tablet (Duphaston 10 mg, Abbott, Switzerland) was
used PO: 3x1. Although the freezing day of the em-
bryos to be transferred was the fifth or sixth day, the
transfer process was carried out on the sixth day of
the progesterone initiation. 30 mg Duphaston tablet
PO and 8 mg estradiol tablet PO were used as luteal
phase support. A beta hCG test was performed 12
days later. Clinical pregnancy was defined as the
presence of at least one gestational sac in which fetal
cardiac activity was seen on imaging with transvagi-
nal ultrasonography. Live birth was defined as a baby
born healthy. The live birth rate was calculated as the
percentage of live births to all cycles in that group.

STATISTICAL ANALYSIS

Data with normal distribution were given as mean,
and standard deviation, and differences between
groups were compared with an independent sample t-
test. For the data without normal distribution, the dif-
ferences between groups were compared with the
Mann-Whitney U test by giving the median and in-
terquartile ranges. Pearson’s chi-square tests were
used to compare categorical variables. IBM SPSS
version 25.0 (NY, USA) was used for all statistical
analyses. P<0.05 was considered statistically signif-
1cant.

I RESULTS

The rate of FET at least once in all patients was
90.2%, the clinical pregnancy rate was 55.2%, and
the live birth rate was 35.6%. The demographic char-
acteristics of the patients are presented in Table 1.

The mean ages of the patients in the FF (+)
group and the FF(-) group were similar. Body mass
indexes, AMH levels, collected oocyte number,
number of transferred embryos and infertility dura-
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TABLE 1: Demographic characteristics of the patients.
Age, years {mean+SD) 31(+3,61)
Body mass index kg/m? (mean+SD) 28(+1.75)
Infertility duration, years (mean+SD) 9(x0.73)
Serum AMH, ng/mL (mean+SD) 0.61(+0.30)
Number of oocytes collected, n{mean+SD) 2(+0.23)
MIl oocytes, n (mean+SD) 2.27(+0.63)
Frozen embryos, n {mean+SD) 1.61(0.64)
Embryos transferred per patient, n (mean+SD) 1.49(+0.50)
Cycles with supernumerary embryos frozen, (%) 90.2 %
Pregnancy rate, (%) 55.2%
Live birth rate, {%) 35.6 %

tions between the two groups were not significantly
different.(p > 0.05) In both groups, when the cryop-
reserved embryos were thawed in some patients, they
were not found suitable for transfer, and they were
not included in the transfer. Thus, when the number
of cryopreserved embryos in both groups was com-
pared by excluding the patients who did not have
FET, the mean number of cryopreserved embryos in
the FF(+) group was 1.46+0.563, and the mean num-
ber of cryopreserved embryos in the FF(-) group was
1.78+0.674 (p<0.001). The MII oocytes after OPU
were more in the FF(-) group (Table 2). This signifi-
cant level does not change the main goal of our study;
even in light of this finding, we can say that we col-
lect better and mature oocytes when we get the oocyte
without flushing the follicle.

The proportions of patients who could undergo
FET at least once in both groups were similar (89.3%

vs. 90.9%, p:0.679). When the pregnancy rates in
transferred cases in both groups were compared, there
was a significant differences in favor of the FF(-)
group (p=0,016). Although the live birth rates tended
to be higher in the FF(-) group, where oocytes could
be retrieved without flushing, there was no statisti-
cally significant difference between the two groups
(Table 2). Miscarriage rates were higher in the FF(+)
group, but this difference did not reach a significant
level with this number of patients (%38.1 vs. %35,
p=0.735).

For regression analysis, when FF, age
(under/over 35 years of age), MII number, and the
number of cryopreserved embryos were evaluated as
factors affecting pregnancy, the probability of getting
pregnant in patients in the FF(-) group was 1.9 times
higher (p=0.03). In patients under 35 years of age, it
was 2.3 times higher (p=0.015). No statistically sig-
nificant correlation was observed between the num-
ber of cryopreserved embryos and the number of MII

embryos and pregnancy (p>0.05).

I DISCUSSION

As a result of the study, it was determined that FF
during the oocyte retrieval procedure for ART have a
impact on pregnancy and live birth in patients with
DOR because otherwise, if flushing had not been per-
formed in these patients, there would be no chance of
pregnancy because there would be no eggs for fertil-
ization. The pregnancy rate was lower in the group
that needed FF compared to the group where oocytes

TABLE 2: Comparison of the group with and without FF.

Flushing (+) (n:103)

Age, mean +SD 31 (+2.65)
Body Mass Index mean +SD 28 (+0.76)
Infertility time, mean £SD 8(+0.32)
AMH levels, mean £SD 0.61£0.29
Oocyte numbers, mean +SD 2,7+0.324
MIl oocyte numbers, mean +SD 2.14+0.687
Frozen embryo numbers, mean 8D 1.46+0.563
Number of transferred embryos, mean +SD 1,9+0.244
Miscarriage rate (%) 38,1
Frozen embryo cycles (%) %89.3
Pregnancy, (%) %45.7
Live birth (%) 28,3

Flushing (-) (n:143) p
31 (3.11)
28 (+0.54) p>0.05
9(+0.15)
0.61£0.31 0.931
3,1+0.681 0.413
2.36+0.564 0.005
1.78+0.674 <0.001
1.6£0.712 0.160
35 0.735
%90.9 0.679
62% 0.016
40 0.065
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were collected without flushing, and it reached a sig-
nificant level. Maybe in a larger study, this difference
would be more prominent since the eggs could be ob-
tained only by flushing in these patients; there will
still be a chance of pregnancy and a better result than
not having any eggs if flushing was not performed.
There were no any complications that can be associ-
ated to the increase in the duration of the OPU due to
the flushing of the follicles. When the factors affect-
ing pregnancy were examined, it was found that
oocyte retrieval directly without FF increased preg-
nancy 1.6 times, reminding us that oocytes may be
more capable of obtaining the pregnancy than those
without flushing. With flushing, perhaps we obtain
an egg that cannot be obtained otherwise, and we are
forcing a lower quality egg for a pregnancy, but if we
do not do this flushing, it seems that this patient
would not have a chance at all because there will be
no oocytes. So it seems that by flushing the follicles
in DOR patients, we give them a chance for preg-
nancy. We are confident about this finding because
when we do not make flushing after we cannot take
the oocyte from the follicle, there would be no chance
for this patient at all. With flushing of the follicle, al-
though we get worse oocytes than the ones taken
without flushing, we give the patient chance for em-
bryo transfer. These oocytes with less probability can
give pregnancy, and live birth rates are the same com-
pared to the patients with oocytes taken without
flushing.

Due to the increase in the planned age of mater-
nity, the age of women giving birth is increasing, and
the demand for assisted reproductive technologies is
increasing yearly.'> Advanced maternal age is a risk
factor for poor response to IVF, and various methods
are used to reduce this risk factor.!> With direct punc-
ture to the follicle, only 60-80% of the oocytes can
be reached.!® The purpose of FF is to increase the
yield for oocyte retrieval, as it allows the excretion
of residual contents.

Haydardedeoglu et al. evaluated the benefit of
FF in their study with a large-scale number of patients
and found no significant difference.’ In the study that
included only normal responding patients, there were
13.09 oocytes in direct aspiration, while there were
12.25 oocytes in the FF group. Significant results
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cannot be obtained with FF in cases that are thought
to be related to an intrinsic gametogenesis problem,
and the oocyte retrieval process will be prolonged.'”

The findings obtained in the study support the
meta-analyses that found that FF did not affect oocyte
retrieval.'” Non-randomized studies with a small sam-
ple size published with the debut of the FF have
shown that the FF has an effect.>*!® In randomized
controlled studies with a strong methodology, it was
found that FF did not affect oocyte retrieval, clinical
pregnancy, or live birth.>!"-2!

The literature does not evaluate the effect of
oocytes retrieved by FF on pregnancy and live birth
in women with DOR. A recently published meta-
analysis reported that FF did not significantly affect
live birth, pregnancy and prolonged procedure dura-
tion.!” Although a significant difference was observed
in the number of oocytes in the study of Calabre et
al., no significant difference was found in live birth
and pregnancy rates.?

In previous studies, it has been suggested that FF
causes retrieval of poor-quality oocytes with the ef-
fect of high intra-follicular pressure, which leads to
lower implantation and clinical pregnancy rates.'® In
addition, the change in the paracrine environment due
to the dilution process during FF may cause damage
to the oocyte, which may break the shingles and strip
the OCC.* The patient population in our study was
diagnosed with DOR, and the presence of poor-qual-
ity oocytes is possible. In the study of Mok-Lin et al.,
although FF was performed with a larger needle (16
G), it was suggested that the immature oocyte re-
trieval might be higher with the FF, and low fertil-
ization and pregnancy rates were found.'” In our
study, a smaller needle was used, and as a result, it
was determined that the pregnancy rate was lower in
the group that needed FF, and the live birth rates were
lower with no significant difference than the group
that did not require FF. Even with this number of pa-
tients without any significance, higher miscarriage
rates favor the finding that oocytes taken without FF
are better than oocytes taken with FF.

In light of this information, the effect of oocyte
retrieval with the need for FF on pregnancy and live
birth in DOR patients, where it is aimed to retrieve
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the high-quality oocyte, was evaluated. While no ef-
fect was observed on the number of oocytes col-
lected, it was determined that oocyte retrieval without
the need for FF showed a higher pregnancy rate.

The study has some limitations. The first is that
it was a non-randomized controlled study, and the
lack of standardization of FF can be stated as another
limitation.

I CONCLUSION

In conclusion, the oocytes collected with FF are ca-
pable of obtaining pregnancy. FF applied during
oocyte retrieval in DOR cases does not give a chance
for a pregnancy similar to those eggs collected with-
out flushing, but we know that without flushing pro-
cedure in these patients, there will be no oocytes
collected if flushing was not tried, and by the way,
there would be 0% pregnancy rate and this is why we
advise follicular flushing, especially in DOR patients.
FF applied during oocyte retrieval in DOR did not
positively affect the clinical pregnancy rates even
oocytes taken by flushing may decrease the preg-
nancy rate, but we should not forget that if we did not
do flushing after once we aspirated the follicle, we
would not be able to obtain any pregnancy at all in

this patients. Large-scale studies are needed to eval-
uate the quality of oocytes retrieved with FF in vari-
ous patient groups and monitor their effects on live
birth rates.
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