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In vitro maturation (IVM) is a promising technique that is used for 
the maturation of immature oocytes in laboratory conditions and 
preferred for use in patients with a diagnosis of polycystic ovary syn-
drome (PCOS) as an alternative to conventional in vitro fertilization 
(IVF) treatment. In this report, we present a case who surprisingly 
showed insufficient response to gonadotrophin stimulation during IVF 
treatment and whose cycle was retrieved from cancellation by using 
the in vitro maturation technique. As a result, we conclude that IVM 
may be a good option not only for PCOS patients, but also for poor 
responders. (J Turkish-German Gynecol Assoc 2013; 14: 235-7)
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In vitro matürasyon (IVM), immatür oositlerin laboratuvar koşullarında 
olgunlaştırılması için umut vadeden bir tekniktir ve çoğunlukla polikistik 
over (PKO) tanısı koyulmuş hastalarda konvansiyonel in vitro fertilizas-
yon (IVF) tedavisine bir alternatif olarak tercih edilmektedir. Bu raporda, 
IVF tedavisi sırasında kullanılan gonadotropinlere sürpriz şekilde zayıf 
over cevabı veren ve aynı siklusu in vitro matürasyon tekniği kullanılarak 
iptal olmaktan kurtarılan bir vakayı sunuyoruz. Bu vakanın sonucu olarak, 
IVM’in sadece polikistik overli hastalar için değil, aynı zamanda zayıf over 
cevabı veren hastalar için de iyi bir tedavi seçeneği olabileceği sonucuna 
vardık. (J Turkish-German Gynecol Assoc 2013; 14: 235-7)
Anahtar kelimeler: İn vitro matürasyon, in vitro fertilizasyon, gona-
dotropinler 
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Introduction

Assisted reproduction programmes frequently use ovulation 
stimulation protocols in order to increase the number of 
oocytes available for fertilization. However, ovarian hyper-
stimulation with exogenous gonadotrophins produces many 
risks for patients such as ovarian hyperstimulation syndrome 
or cycle cancellation due to risk of hyperstimulation, delayed 
response or improper use of drugs by patients. Under these 
circumstances, in vitro maturation (IVM), fertilization and 
embryo transfer may provide an alternative to cancella-
tion of these cycles. Moreover, the development of the in 
vitro maturation technique could provide a new strategy for 
assisted reproduction, enabling cost reduction and minimiz-
ing concerns about a possible association between the use of 
ovulation-inducing drugs and their side effects (1). 
The IVM technique was first demonstrated by Pincus and 
Enzmann (1935) and later by Edwards (1969). In the last 
two decades, many improvements in clinical and laboratory 

aspects have been achieved. However, its efficiency is still 
suboptimal compared to controlled ovarian hyperstimulation 
cycles in terms of the number of mature oocytes obtained, 
embryo developmental competence and implantation rates. 
As success of the technique increases, the indications of IVM 
are widening to include various diagnoses of infertility (2).
In particular, women with polycystic ovaries and those who 
have a previous history of a hyperstimulation reaction during 
conventional controlled ovarian stimulation have been con-
sidered good candidates for IVM. Diminished ovarian reserve 
with a poor response to controlled ovarian stimulation is a dif-
ficult part of in vitro fertilization (IVF) practice to manipulate 
and yields low success rates. Poor ovarian response in IVF has 
been characterised as a low number of follicles seen in ultra-
sound scans, high basal serum follicle stimulating hormone 
(FSH) concentrations and fewer than five oocytes obtained in 
a stimulated cycle (3). 
Some poor responders appear to respond to stimulation but 
have a low oestrogen level of a few or slow-growing follicles. 
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These patients seem resistant to gonadotrophin stimulation and 
require extended stimulation time and a higher dose of gonado-
trophins. Data are limited on in vitro maturation treatment of 
poor responders or patients with retarded follicular develop-
ment during a conventional stimulation IVF cycle (4).
In this report, we presented a case in which the in vitro matura-
tion of oocytes obtained from a patient who showed inefficient 
response to high doses of exogenous gonadotrophins during an 
IVF treatment regimen resulted in fertilization and pregnancy.

Case Report

The patient admitted to Kocaeli University IVF Unit with a com-
plaint of diminished ovarian reserve. She was 36 years old and 
had 1-2 antral follicles in each ovary at the basal ultrasonogra-
phy. Her basal hormone levels were as follows: FSH, 2.8 mIU/
mL; luteinizing hormone (LH), 2.9 mIU/mL; estradiol (E2), 13.06 
pg/mL; and prolactin, 4.06 ng/mL. A microdose flare up proto-
col was planned for the patient. The starting recombinant FSH 
dose (Gonal F®, Serono, Italy) was 375 units; however, the dose 
was increased up to 525 units since the patient’s ovaries did 
not respond adequately to the first applied dose. On day 11, the 
dose used was 525 units, but the mature follicle was only 11.5 
mm in diameter, which was unexpected. Oestradiol level at day 
11 was 501 pg/mL, which was not correlated with the mature 
follicle count. Her doctor offered two choices for the patient. 
First was the cancellation of the cycle and the other was the 
collection of the oocytes followed by an attempt to mature 
them in vitro. The patient selected the latter and did not want 
the cycle to be cancelled. Human chorionic gonadotrophin 
(hcg) was administered on day 11 and the oocyte collection 
procedure was performed in the 36th hour of hcg administration 
and 3 oocytes were collected. The endometrial thickness of the 
patient was 7.9 mm at the time of oocyte collection. After denu-
dation, it was found that one of the oocytes was metaphase II 
(MII),  one was metaphase I (MI) and the third one was germi-
nal vesicle (GV) stage.  Intracytoplasmic sperm injection (ICSI) 
was performed on the MII oocyte, and the others were incubat-
ed in oocyte maturation medium (Sage; CooperSurgical, USA ). 
The fertilization check was done after the 18th hour and it was 
observed that the mature oocyte was not fertilised. The matura-
tion check was done at the 20th hour and it was observed that 
the remaining two oocytes were matured to MII phase. Newly 
matured oocytes were microinjected in the afternoon and the 
fertilization check was done on the next day (after 18 hour of 
sperm injection). It was noted that one of the oocytes was 2pn 
and the other was 3pn. The 2pn zygote was transferred to the 
patient on the same day. After 13 days, the blood hcg level was 
measured and it was observed that patient had a hcg level of 
136 which indicated pregnancy. After two weeks of hcg mea-
surements, a sac was seen at ultrasonography and a foetal 
heart beat was seen after two weeks; this was an indicator of a 
singleton clinical pregnancy. 

Discussion

Of the oocytes retrieved after ovulation induction during IVF 
treatment, approximately 20% are found to be immature (GV 

and MI stage). These oocytes are not used for intracytoplas-
mic sperm injection during routine laboratory applications 
and are discarded due to their reduced fertilization potential 
and embryo development under current culture conditions. 
However, these oocytes are useful for studies that aim to explain 
the mechanisms of in vitro maturation of human oocytes (5).
IVM appeared as a theoretically attractive method for obtaining 
mature oocytes for IVF when it was first announced. However, 
the efficiency of current IVM techniques are currently thought 
be suboptimal in terms of the number of mature oocytes 
obtained, embryo developmental competence and implanta-
tion rates (6), as well as the outcome of fertilization is often 
poor with standard in vitro-matured oocytes (7). Therefore, 
several clinical alterations such as FSH and hcg priming before 
oocyte collection, rearrangements in the maturation period and 
timing of aspiration have been made to improve the quality of 
IVM oocytes.
To date, several studies have reported the effects of FSH and 
hcg priming on in vitro maturation outcomes and have given 
conflicting results. In a study by Fadini et al. (8), where oocytes 
were primed with different gonadotrophin regimens before in 
vitro maturation, it was found that 3-day FSH priming did not 
result in a higher number of oocytes retrieved. In this study, 
FSH priming alone did not seem to promote oocyte maturation 
or improve the fertilization rate. This finding was in accordance 
with Mikkelsen’s study in 1999 (9) in which pre-treatment of 
patients with recombinant FSH did not increase the number 
of oocytes retrieved. Accordingly, Lin et al. (10) could not 
find any beneficial effect of FSH priming on the number of 
oocytes retrieved, maturation and fertilization rates. Conversely, 
Suikkari et al. (11) reported that a small dose of FSH in women 
undergoing regular menstruation might increase the yield of 
immature oocytes collected. Junk et al. (12) also demonstrated 
in their study in 2003 that FSH priming improves oocyte matu-
ration, but does not have an effect on subsequent embryonic 
development. 
Studies on the effect of hcg priming on in vitro maturation 
also gave conflicting results. In 1999, Chian et al. (13) reported 
that giving 10,000 IU hcG 36 hours before oocyte collection as 
in standard IVF procedures improved the maturation rate of 
immature oocytes. They postulated that the oocyte maturation 
period in vitro was shortened and the rate of oocyte maturation 
was increased by priming with 10,000 IU hcg before oocyte 
collection. On the contrary, the study by Fadini et al. (8) in 2009 
was not in favour of hcg priming alone in in vitro maturation, 
since it showed the lowest pregnancy and implantation rates.
In the literature, there are two case reports published in which 
the cycles were on the edge of cancellation due to the improper 
use of hcg and ovarian hyperstimulation, but were rescued by 
IVM application (1,7). Also, Jiayin et al. (4) reported three cases 
in which in vitro matured oocytes retrieved from poor respond-
ers undergoing stimulation via in vitro fertilization cycles yield-
ed healthy pregnancies and births. IVM was observed to act 
as a good alternative to cancellation in these cases. Our case 
seems to be a good example of delayed response to exogenous 
gonadotrophins and the application of in vitro maturation in 
poor responders.
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Although most of the clinical aspects of the technique were 
studied, the research on the best IVM culture conditions is still 
ongoing. Since culture conditions and the technique were not 
optimised adequately, the results of IVM cases are still poorer 
than conventional IVF, and IVM still stands as a technique that 
needs to be strengthened. Despite lower clinical outcomes 
compared to standard IVF techniques, IVM seems to be an 
attractive method for many patients with many advantages 
such as lower treatment costs, shorter schedule, no side effects 
with drugs, no OHSS risk and no patient discomfort (14). 
Because of these advantages, we believe that IVM could be a 
good alternative not only for PCOS patients but also for women 
with different aetiologies when the conditions are optimised. 
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