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Clinical outcomes in elective vitrification of embryos
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Objective: To compare the clinical outcomes of an elective vitrification program with those of a fresh embryo
transfer program including vitrification of the remaining embryos.
Material and methods: Retrospective study of 99 cycles from the elective vitrification program (Group A) and
150 cycles from the nonelective vitrification program (Group B) carried out from January 2014 to December
2015 in Instituto Bernabeu, Alicante, Spain. In both groups, the embryos were from the patient’s own oocytes.
The variables evaluated in group A were clinical indication, endometrial preparation protocols for frozen embryo
transfer, percentage of embryo survival after thawing, and day of embryo vitrification. The main clinical indication
(54.5% of cases) in Group A was to avoid ovarian hyperstimulation syndrome.
Outcomes: The percentage of embryo implantation (35.2% vs. 27%), the percentage of positive pregnancies with
β-hCG (58.5% vs. 42.9%), and the percentage of clinical pregnancy (41.5% vs. 32.5%) were superior in Group A
when we transferred embryos of types A and/or B according to the ASEBIR classification, although no statistically
significant differences were found (p = 0.230, p = 0.082, and p = 0.360, respectively).
Conclusions: A “freeze-all” strategy is the procedure of choice for avoiding ovarian hyperstimulation syndrome
or possible embryo-endometrium asynchrony at the time of the transfer. It also provides clinical results that are
at least comparable to those obtained with fresh embryo transfer.
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Objetivo: Comprobar los resultados clínicos del programa de vitrificación electiva de embriones frente al de
transferencia en fresco y congelación de los embriones restantes.
Material y métodos: Se han estudiado de forma retrospectiva 99 ciclos de vitrificación electiva (Grupo A) y 150
ciclos de vitrificación no electiva (Grupo B) realizados entre enero de 2014 y diciembre de 2015 en el Instituto
Bernabeu de Alicante. En ambos grupos los embriones obtenidos provenían de ovocito propio. En el grupo A se
valoraron las indicaciones clínicas, los protocolos de preparación endometrial para la criotransferencia (CT), el
porcentaje de supervivencia embrionaria a la descongelación y el día de vitrificación embrionaria. La indicación
clínica mayoritaria (54.5% de los casos) en el grupo A fue evitar el Síndrome de Hiperestimulación Ovárica (SHO).
Resultados: El porcentaje de implantación embrionaria (35,2% vs. 27%), el de embarazo positivo con β (58.5% vs.
42,9%) y el de embarazo clínico (41,5% vs. 32,5%) fue superior en el grupo A cuando se transfirieron embriones
de categoría A y/o B según los criterios de la Asociación Española para el Estudio de la Biología de la Reproducción
(ASEBIR), aunque no se alcanzaron diferencias estadísticamente significativas (p = 0,230, p = 0,082 y p = 0,360,
respectivamente).
Conclusiones: La vitrificación electiva de embriones nos ha permitido por un lado evitar complicaciones como
el SHO y por otro, obtener resultados clínicos cuanto menos comparables a los ofrecidos con transferencia
embrionaria en fresco.
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CLINICAL OUTCOMES IN ELECTIVE VITRIFICATION OF EMBRYOS

INTRODUCTION
Increased efficiency in stimulation techniques in recent
years and improved embryo culture conditions in the in
vitro fertilization (IVF) laboratory have made it possible
to obtain several transferable embryos. Nevertheless, the
current tendency is to transfer a single embryo in order
to reduce the frequency of multiple pregnancies and their
complications. The success rates of single-embryo transfer
are similar to those of double-embryo transfer (1).
In the last few years, elective freezing has been proposed in order to avoid some of the complications of
assisted reproduction cycles and improve the efficiency of
cryopreservation of a whole embryo cohort using vitrification (2-4). Frozen embryos are transferred in a subsequent
cycle, with appropriate preparation of the endometrium
following current protocols or the natural cycle.
The number of transfers of cryopreserved embryos (frozen embryo transfer [FET]) has recently increased thanks
to the advantages offered by vitrification of embryos (5, 6).
Since high-quality embryos are generally cryopreserved,
they usually guarantee appropriate results after FET (7).
Embryos can be frozen at any stage of their development, as the percentage of survival is similar for all of
them. Consequently, there is no consensus on the best
stage for vitrification.
Embryo cryopreservation by vitrification makes it possible to defer transfer for various reasons, mainly to avoid
ovarian hyperstimulation syndrome (OHS), to obtain an
appropriate endometrium for embryo nesting, or to allow
for preimplantation genetic diagnosis. Other reasons for
this approach are to synchronize slow growing embryos
with the requirements of the endometrium or to defer
transfer because of the contraindication for pregnancy in
patients who have to undergo immediate treatment of
cancer.
The objective of this study was to collect clinical data
from an elective embryo vitrification program between
January 2014 and December 2015 and compare them
with data from the fresh embryo transfer program.
MATERIAL AND METHODS
Study population
We performed a retrospective study at Instituto Bernabeu, Alicante, Spain.
We included 99 elective vitrification cycles with embryos in their third or fifth day of development. The number
of cycles is greater than the number of patients because
some patients attempted more than 1 FET during the data
collection period.
The data collected for group A cycles were clinical indica-
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tion for embryo freezing, day of vitrification, endometrial
preparation protocol for FET, embryo survival on thawing,
and grading of the embryo according to developmental
stage based on the criteria of Asociación Española para el
Estudio de la Biología de la Reproducción (ASEBIR [Spanish
Association for the Study of Reproductive Biology]) (8).
Group B included 150 cycles in which embryos were
transferred fresh, with the spare embryos in the cycle
undergoing vitrification. As in Group A, only embryos from
their own oocyte were taken into consideration.
Embryo vitrification cycles for preimplantation genetic
diagnosis or complete chromosomal screening were not
included, since they could introduce confounding factors
such as partner with advanced age, history of recurrent
miscarriage, and being a carrier of mutations or chromosomal abnormalities.
All patients were informed about the procedures and
provided their corresponding informed consent.
Ovarian stimulation and oocyte collection
Ovarian stimulation was performed on an individual
basis depending on the characteristics of the patient using
2 standard protocols: a short protocol (with antagonists)
and a long protocol (with agonists).
The process finished 36 hours after induction of ovulation with ultrasound-guided transvaginal ovarian drilling
under sedation.
IVF, intracytoplasmic sperm injection, and embryo
development
Once all of the cumulus-oocyte complexes were recovered using ovarian drilling, they were washed using a buffered medium (G-MOPS PlusTM; Vitrolife). The cells of the
cumulus and of the corona radiata surrounding the oocyte
were denuded using hyaluronidase and then aspirated
gently with a Pasteur pipette.
In clinical cases with completely normal male factor, we
decided to perform conventional IVF, whereas in cases
with severe abnormalities of the male factor, we used
intracytoplasmic sperm injection (ICSI), which was performed between 3 and 5 hours after oocyte collection.
After 16-18 hours, fertilization was verified based on the
presence of 2 pronuclei and 2 polar bodies. The zygotes
obtained were cultured individually in 30-µL microdrops in
cleavage medium (CM, Cook Medical, Bloomington, USA)
until day 3 of embryo culture. In cycles with a long culture, the embryos were passed to CCM medium (Vitrolife,
Göteborg, Sweden) on day 3 until the blastocyst phase
was reached on day 5 or 6 of development. Culture was
performed under conditions of hypoxia using a mixture
of 7% oxygen and 7% CO2. The embryos were periodically
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Embryo vitrification and devitrification protocols
Embryos selected for elective vitrification according
to clinical criteria and the embryos remaining from fresh
transfer cycles were cryopreserved following the protocol
established by IrvineScientific®. A closed HSV straw (CrioBioSystem Group IMV Technologies) was used for storage
in liquid nitrogen at –196ºC. The same protocol was used
for embryo devitrification.
Embryo transfer
The embryo was transferred in both groups using
abdominal ultrasound with a flexible catheter (Rocket
Medical, UK).
In the case of embryo transfer in the same stimulation
cycle, the most appropriate time point in embryo development was chosen, and the corresponding progesterone
support was provided.
FET was based on 2 strategies:
–– Natural cycle, based on ultrasound ovulation criteria.
This was sometimes modified with administration of
Ovitrelle®.
–– Artificial cycle, based on administration of estradiol
in transdermal patches (Evopad®; Janssen) or orally
(Meriestra®; Novartis) from the first day of the cycle,
at increasing doses, and with ultrasound verification
of appropriate endometrial development. Transvaginal progesterone (600 mg daily) was subsequently
added (Utrogestan®; Seid).
If a suitable endometrium was not obtained, stimulation
was with Letrozole (Femara®; Novartis).

ed progesterone in blood on the day of the ovulation trigger (14.1%), unsuitable endometrium (15.2%), slow-growing embryos (10.1%), and personal reasons (6.1%). As for
the endometrial preparation protocols for embryo transfer, cycles involving estrogen replacement accounted for
89.9% of cases, whereas natural preparation stimulated
with Ovitrelle® represented 9.1%. There was only 1 case
of endometrial preparation with a cycle stimulated with
Letrozole.
Table I shows the overall clinical results for both groups.
The groups were homogeneous in terms of patient
age, endometrial thickness, and number of embryos
transferred. No statistically significant differences were
observed for any of the parameters studied, with the
exception of the number of embryos thawed (p = 0.006),
those that survived (p = 0.007), and those that were transferred (p = 0.003), which was always higher in Group A.
Figure 1 shows all the cycles in both groups depending on
the day of development when vitrification was performed. In
most cases in Group B, it was decided to vitrify the remaining
embryos on the fifth day of development, whereas in Group
A, the cases were more widely distributed.
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observed to evaluate their development and grade them
according to the criteria of ASEBIR.
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Statistical analysis
Data were collected using IBM® SPSS Statistics for Windows, Version 20.0.
Data were described using mean (SD) or percentages
depending on the type of variable. Quantitative variables
were compared using the t test; categorical variables were
compared using the Fisher exact test or χ2 test.
RESULTS
With respect to the 99 cycles in Group A, the main clinical indication (54.5%) was avoidance of ovarian hyperstimulation, which was achieved in all cases. In the remaining
cycles, the indications were as follows: presence of elevat-

0-

Nonelective vitriﬁcation

Elective vitriﬁcation

Figure 1.

As for the percentage of implantation, and to avoid possible bias resulting from embryo quality, a more in-depth
study was made by comparing data when embryos are
grouped in category A and/or B of ASEBIR (Table II). The
main result in this respect was the greater percentage of
implantation in Group A by transferring embryos of the
same grade. While the difference was not statistically
significant (p = 0.230), the percentage of implantation
tended to be higher when elective vitrification was used.
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Table 3 shows the clinical results obtained in both
groups according to embryo quality. The most revealing result is the percentage of positive pregnancies with
β-hCG (β-hCG > 6 mIU/mL), which is higher in Group
A, although the difference is not statistically significant
(p = 0.082). However, elective vitrification does tend to
be associated with this clinical parameter. Similarly, the
clinical pregnancy rate was higher in Group A, even though
the difference between the groups was not statistically
significant (p = 0.360).

Table II.
Clinical results in both groups according to embryo quality

Group A
(elective
vitrification)

Group B
(non-elective
vitrification)

p

Patient’s age

35.03 ± 3.905

34.87 ± 3.830

0.76

Endometrial thickness
(mm)

8.69 ± 1.648

8.88 ± 1.600

0.39

No. of frozen embryos

2.09 ± 0.801

1.79 ± 0.838

0.006

No. of embryos that
survive

1.97 ± 0.680

1.69 ± 0.843

0.007

No. of embryos
transferred

1.77 ± 0.533

1.55 ± 0.563

0.003

No. of embryos
transferred (A and/or B)

1.10 ± 0.843

0.95 ± 0.777

0.15

No. of embryos
transferred (C)

0.56 ± 0.747

0.57 ± 0.757

0.89

Percentage of embryos
surviving

94.1

94.4

0.98

Percentage of positive
pregnancies with β

45.5

47.3

0.80

Percentage of clinical
pregnancies

32.3

35.4

0.68

No. of amniotic sacs

1.24 ± 0.43

1.17 ± 0.38

0.47

Percentage of clinical
abortions

27.27

15.1

0.18

Percentage of
implantations

23.7

26.8

0.90

Note: Values are shown as mean ± SD. A p value < 0.05 indicates that the
difference between the groups is statistically significant.

Table II.
Percentage of implantation in both groups according to
embryo quality
Group B
(n = 122)

No
No
Implantation
Implantation
implantation
implantation

A and/
or B

57 (64.8%)

31 (35.2%)

89 (73%)
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33 (27%)

Group B

p

Percentage of positive
pregnancies with β

58.5

42.9

0.082

Percentage of clinical
pregnancies

41.5

32.5

0.360

Percentage of medical
abortions

21.7

17.9

0.739

DISCUSSION

Table I.
Overall clinical outcomes in both groups

Group A
(n = 88)

Group A

p

0.230

The present study evaluated the clinical outcomes of an
elective embryo vitrification program by comparing them
with those of fresh transfer and freezing of the remaining
embryos.
The results obtained suggest that elective vitrification,
or a segmented strategy, has advantages in the various
IVF cycles where it was applied, since it prevented ovarian
hyperstimulation and transfer of slow-growing embryos
without compromising a patient’s ability to become pregnant. Furthermore, the effectiveness of assisted reproduction techniques can be improved when embryo transfer
is deferred and the embryos for transfer are frozen (9).
Cryopreservation could not be applied using vitrification
without recent advances in cryobiology (10,11). Similarly,
vitrification has led to a high percentage of embryo survival on thawing compared with other techniques such
as slow freezing (11), resulting in a greater percentage
of implantation and subsequent pregnancy per FET performed (12-14). It is also possible that the thawing process
selects the embryos to be transferred in each FET on a
numerical and morphological basis (15,16). Successful FET
makes it possible to transfer a limited number of embryos,
which in most cases are of optimal quality, and to prevent
subsequent complications associated with multiple pregnancy (17).
Elective vitrification can also be implemented as an
alternative for preventing the harmful effects of ovarian
stimulation on embryo-endometrial synchrony (15-18),
since some stimulations have been shown to compromise
suitable receptivity of the endometrium once FET has
been carried out (19,20). This strategy makes it possible
to transfer embryos at the time of highest endometrial
receptivity.
Ovarian hyperstimulation is the most severe complication in any ovarian stimulation process, since it prevents
transfer of the embryo during the stimulation cycle. In
addition, deferring transfer using elective vitrification
proves that not only does the risk of ovarian hyperstimulation decrease, but the percentage of pregnancies increases with respect to the cycles where the transfer was
fresh (21-25). Similarly, some studies support the thesis
that elective vitrification cycles have higher percentages
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of pregnancies than those where the transfer was fresh
(26,27), whereas in others this affirmation is refuted (28).
Another study found the percentage of clinical pregnancy to be 80% for embryos that were thawed after elective vitrification and 65% for those from fresh cycles (16).
Although we found no statistically significant differences,
our clinical results were similar in both groups. However,
when both groups are given embryos of the same grade
(A and/or B according to the criteria of ASEBIR), the outcomes of pregnancy and embryo implantation tended to
be better in cases of elective vitrification. Nevertheless, in
order to really compare the efficacy of elective vitrification
with fresh transfer, we must take into account the cumulative pregnancy rate with respect to all attempts made
until pregnancy is achieved. We are currently collecting
information for a future review of this subject.
There may be some reservations about the health of
children born after application of assisted reproduction
techniques, and, more specifically, after elective freezing (29-1). One study compared results from 3 different
groups: those born from fresh transferred embryos, those
born from frozen embryos, and those born after spontaneous pregnancies. Embryo freezing did not affect perinatal outcomes compared with fresh embryo transfer,
although the overall perinatal outcomes of both assisted
reproduction techniques were worse than those of spontaneous pregnancies (30).
As for the possibility of malformations, one study analyzed children born from spontaneous pregnancies and
those born from singleton pregnancies after IVF or ICSI
with fresh transfer and elective vitrification (31). Again,
the authors concluded that neonatal outcomes for children born from singleton pregnancies after embryo freezing are better than those for children born from fresh
transfer, although worse than those of children born from
spontaneous pregnancies. In any case, no significant differences were observed in the percentages of congenital
malformations.
Other reviews (32,33) have shown that the birth weight
of babies conceived using freezing is greater than that of
those born using fresh transfer, whereas it is no different
from babies born after a spontaneous pregnancy. These
studies investigate the uncertainty surrounding the epigenetics of embryo freezing in children conceived using
this approach.
Lastly, we were unable to confirm the status of the newborns after elective vitrification, since the information was
not available from the patients. Nevertheless, this information is being collected, together with the cumulative
pregnancy rates, for purposes of a future review.
In conclusion, elective vitrification of embryos is not
only the procedure of choice for addressing ovarian hyperstimulation or possible embryo-endometrium asynchrony
at transfer, but it also yields clinical results that are at least
similar to those obtained after fresh transfer.
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Conclusions: Elective vitrification of embryos has
enabled us to prevent complications such as ovarian
hyperstimulation and obtain clinical results that are at
least similar to those obtained with fresh embryo transfer.
REFERENCES
1. Yanaihara A, Yorimitsu T, Motoyama H, Ohara M, Kawamura T. Clinical outcome of frozen blastocyst transfer: Single versus double
transfer. J Assist Reprod Genet 2008;25:531-4.
2. Barnhart KT. Are we ready to eliminate the transfer of fresh embryos
in in vitro fertilization? Fertil Steril 2014;102:1-2.
3. Evans J, Hannan NJ, Edgell TA, Vollenhoven BJ, Lutjen PJ, Osianlis
T et al. Fresh versus frozen embryo transfer: Backing clinical decisions with scientific and clinical evidence. Hum Reprod Update
2014;20:808-21.
4. Weinerman R, Mainigi M. Why we should transfer frozen instead of
fresh embryos: The translational rationale. Fertil Steril 2014;102:10-8.
5. Salumets A, Suikkari AM, Mäkinen S, Karro H, Roos A, Tuuri T. Frozen
embryo transfers: implications of clinical and embryological factors
on the pregnancy outcome. Hum Reprod 2006;21:2368-74.
6. Wong KM, Mastenbroek S, Repping S. Cryopreservation of human
embryos and its contribution to in vitro fertilization success rates.
Fertil Steril 2014;102:19-26.
7. Veleva Z, Orava M, Nuojua-Huttunen S, Tapanainen JS, Martikainen
H. Factors affecting the outcome of frozen-thawed embryo transfer.
Hum Reprod 2013;28:2425-31.
8. ASEBIR, Cuadernos de embriología clínica. Criterios ASEBIR de valoración morfológica de oocitos, embriones tempranos y blastocistos
humanos. 3ª Ed. Madrid:Góbalo;2015.
9. Maheshwari A, Bhattacharya S. Elective frozen replacement cycles
for all: Ready for prime time? Hum Reprod 2013;28:6-9.
10. Le Lannou D, Griveau JF, Laurent MC, Gueho A, Veron E, Morcel K.
Contribution of embryo cryopreservation to elective single embryo
transfer in IVF-ICSI. Reprod BioMed Online 2006;13:368-75.
11. Loutradi KE, Kolibianakis EM, Venetis CA, Papanikolau EG, Pados G,
Bontis I et al. Cryopreservation of human embryos by vitrification
or slow freezing: A systematic review and meta-analysis. Fertil Steril
2008;90:186-93.
12. Cao YX, Xing Q, Li L, Cong L, Zhang ZG, Wei ZL et al. Comparison of
survival and embryonic development in human cryopreserved by
slow freezing and vitrification. Fertil Steril 2009;92:1306-11.
13. Glujovsky D, Pesce R, Fiszbajn G, Sueldo C, Hart RJ, Ciapponi A. Endometrial preparation for women undergoing embryo transfer with
frozen embryos or embryos derived from donor oocytes. Cochrane
Database Syst Rev 2010;20:CD006359.
14. Valojerdi M, Eftekhaeri-Yazdi P, Karimian L, Hassani F, Movaghar
B. Vitrification versus slow freezing gives excellent survival, post
warming embryo morphology and pregnancy outcomes for human
cleaved embryos. J Assist Reprod Genet 2009;26:347-54.
15. Shapiro BS, Daneshmand ST, Garner FC, Aguirre M, Hudson C, Thomas S. Evidence of impaired endometrial receptivity after ovarian
stimulation for in vitro fertilization: a prospective randomized trial
comparing fresh and frozen-thawed embryo transfers in normal
responders. Fertil Steril 2011;96:344-8.
16. Shapiro BS, Daneshmand ST, Garner FC, Aguirre M, Hudson C, Thomas S. Evidence of impaired endometrial receptivity after ovarian
stimulation for in vitro fertilization: a prospective randomized trial
comparing fresh and frozen-thawed embryo transfers in high responders. Fertil Steril 2011;96:516-8.
17. Gomaa H, Baydoun R, Sachak S, Lapana I, Soliman S. Elective single embryo transfer: Is frozen better than fresh? JBRA Assit Reprod
2016;20:03-07.
18. Roque M, Valle M, Guimaraes F, Sampaio M, Geber S. Freezeall policy: fresh vs. frozen-thawed embryo transfer. Fertil Steril
2015;103:1190-3.
19. Aflatoonian A, Moghaddam FM, Mashayekhy M, Mohamadian F.
Comparison of early pregnancy and neonatal outcomes after frozen
and fresh embryo transfer in ART cycles. J Assist Reprod Genet
2010;27:695-700.

[Prog Obstet Ginecol 2018;61(5):438-443]

CLINICAL OUTCOMES IN ELECTIVE VITRIFICATION OF EMBRYOS

443

20. Pavone ME, Innes J, Hirshfeld-Cytron J, Kazer R, Zhang J. Comparing
thaw survival, implantation and live birth rates from cryopreserved
zygotes, embryos and blastocysts. J Hum Reprod Sci 2011;4:23-8.
21. Borges E Jr, Braga DP, Setti AS, Vingris L, Figueira Rde C, Iaconelli A Jr.
Strategies for the management of OHSS : Results from freezing-all
cycles. JBRA Assist Reprod 2016;20:08-12.
22. d’ Angelo A. Ovarian hyperstilmulation syndrome prevention
strategies: Cryopreservation of all embryos. Semin Reprod Med
2010;28:513.8.
23. Devroey P, Polyzos NP, Blockeel C. An OHSS free clinic by segmentation of IVF treatment. Hum Reprod 2011;26:2593-7.
24. Endo T, Honnma H, Hayashi T, Chida M, Yamazaki K, Kitajima Y et al.
Contribution of GnRh agonist administration for 1 week, after hCG
injection, prevents ovarian hyperstimulation syndrome following
elective cryopreservation of all pronucleate embryos. Hum Reprod
2002;17:2548-51.
25. Wadal I, Matson PL, Troup SA, Hughes S, Buck P, Lieberman BA.
Outcome of treatment subsequent to the elective cryopreservation
of all embryos from women at risk of the ovarian hyperstimulation
syndrome. Hum Reprod 1992;7:962-966.
26. Aflatoonian A, Oskouian H, Ahmadi S, Oskouian L. Can fresh embryo
transfers be replaced by cryopreserved-thawed embryo transfers in
assisted reproductive cycles? A randomized controlled trial. J Assist
Reprod Genet 2010;27:357-63.
27. Lurie D, Check JH, Nazari A, Choe JK, Lee G. Cumulative pregnancy

rates after four embryo transfers of either fresh or frozen embryos.
Clin Exp Obstet Gynecol 2001;28:148-52.
Zhu D, Zhang J, Cao S, Heng BC, Huang M, Ling X et al. Vitrified-warmed blastocyst transfer cycles yield higher pregnancy and implantation rates compared with fresh blastocyst transfer cycles-time for a
new embryo transfer strategy? Fertil Steril 2011;95:1691-5.
Wennerholm UB, Henningsen AK, Romundstad LB, Bergh C, Pinborg A, Skjaerven R et al. Perinatal outcomes of children born after
frozen-thawed embryo transfer: A Nordic cohort study from the
CoNARTaS group. Hum Reprod 2013,28:2545-53.
Pelkonen S, Koivunen R, Gissler M, Nuojua-Huttunen S, Suikkari
AM, Hydén-Granskog C et al. Perinatal outcome of children born
after frozen and fresh embryo transfer: the Finnish cohort study
1995–2006. Hum Reprod 2010;25:914-23.
Pinborg A, Loft A, Aaris Henningsen AK, Rasmussen S, Andersen AN.
Infant outcome of 957 singletons born after frozen embryo replacement: The Danish National Cohort Study 1995–2006. Fertil Steril
2010;94:1320-27.
Nakashima A, Araki R, Tani H, Ishihara O, Kuwahara A, Irahara M et al.
Implications of assisted reproductive technologies on term singleton
birth weight: an analysis of 25,777 children in the national assisted
reproduction registry of Japan. Fertil Steril 2013;99:450-5.
Shapiro BS, Daneshmand ST, Bedient CE, Garner FC. Comparison of birth weights in patients randomly assigned to fresh or frozen-thawed embryo transfer. Fertil Steril
2016;106:317-21.

[Prog Obstet Ginecol 2018;61(5):438-443]

28.

29.

30.

31.

32.

33.

