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Abstract   
 
Objectives: To determine the proportion of immature (IM) oocytes or post-mature (PM) in stimulated 
cycles and to investigate the possibility of their utilization to prevent wastage. 
Background: In our center, we normal perform conventional in vitro fertilization-in vitro maturation (cIVF-
IVM) for IM oocytes while PM oocytes with normal appearance are subjected to cIVF or intracytoplasmic 
sperm injection (ICSI).  
Subjects and methods: Apparently mature oocytes with good and healthy cumulus were subjected to 
cIVF or denuded for ICSI. All IM oocytes (GV & MI) were subjected to cIVF-IVM. IVM was performed in 
fertilization medium with cumulus co-culture.  
Results and Discussion: The number patients were 54. The number oocytes retrieved were 501; 52 
(10.4%) were GV, 46 (9.2%) were MI, 388 (77.4%) were MII and 15 (3%) were PM. For MI oocytes, 20 of 
46 (43.5%) fertilized with visible PNs and 17 (85%) cleaved. Six (6) of 17 (35.3%) embryos from MI 
oocytes (with average of 6-cells, grade A) were transferred back to 5 patients that also received embryos 
from MII oocytes. Two patients became pregnant. Both patients received 1 embryo each from MI and MII 
oocytes. One patient became pregnant with triplets but miscarried at second trimester. While the other 
patient is currently pregnant with a singleton. Of the remaining embryos from MI oocytes 3 of 11 (27.3%) 
embryos developed to 2 compacted morulae and 1 blastocyst and were frozen. Of the 52 GV oocytes 
subjected to cIVF-IVM none fertilized. Since embryos from both MI and MII oocytes were transferred, it is 
not certain MI oocytes contributed to pregnancies but the possibility exist. 
Conclusion: Immature oocytes can be rescued by cIVF-IVM to generate quality embryos that can be 
used by the patients. Discarding immature oocytes is loss to the patients and may be ethically 
questionable. It is shown that about 19.6% of the oocytes are IM and 3% are PM in stimulated cycles.  
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Introduction    

 
Approximately 15-30% (Ali et al., 1998; 

Huang et al., 1999; Ali, 2009; Mendelbaum et 
al., 2021; Shin et al., 2013; Rubino et al., 2013; 
Junca et al., 1995;) of the oocytes are 
anticipated to be immature (IM), oocytes, 
namely the metaphase I (MI), and germinal 
vesicle, (GV) oocytes. Likewise, a proportion of 
the oocytes are expected to be post-mature 
(PM). Most centers utilize mature oocytes while 

immature and post-mature oocytes, the latter 
with grossly abnormal features combined with a 
lack of resistance to the injection pipet, are 
normally discarded. The under-utilization of 
immature oocytes in IVF treatments is a loss to 
the patients.  

In our center, we normally perform combined 
conventional in vitro fertilization and in vitro 
maturation (cIVF-IVM) for IM oocytes while PM 
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oocytes with normal appearance are subjected 
to cIVF or intracytoplasmic sperm injection 
(ICSI) as previously described (Ali, 2009).  

 
The report of Ali (Ali, 2009) have noted these 

immature oocytes could be matured in vitro by 
simple in vitro maturation (IVM) technique in 
which metaphase I oocytes (12 of 12) in ultra-
microdrop (UMD) culture (Ali, 2004) of about 
1.5–2 mL (4) promoted maturation within 24 
hours in standard embryo culture medium (Cook 
IVF Cleavage Medium, Limerick, Ireland).  

 
The same study also noted that oocytes at the 

germinal vesicle stage that grew under 
comparable circumstances showed a slight 
decrease in maturation at 24 hours (39.4%, 13 
of 33) but improved after 48 hours of IVM 
(48.5%, 17 of 30).  

 
When autologous granulosa cells (GC) and/or 

cumulus cells (CC) coculture was used in 2.5–
3.0 mL of UMD culture (Ali, 2004), under 
identical circumstances as IVM, a greater 
percentage of GV oocytes reached maturity at 
24 hours (54.5%, 6 of 11) and 48 hours (81.8%, 
9 of 11).  

 
It is felt that the development of GV oocytes 

may be aided by paracrine substances that are 
released into the UMD coculture environment by 
the egg, GC, and CC concentrated inside the 
ultra-volume of the culture system. The findings 
of Ali (Ali, 2009) in UMD coculture were 
comparable to those obtained with specialized 
IVM medium containing follicular fluid, FSH, and 
hCG supplementation (Zhu et al., 2008).  

 
However work in this area of rescue IVM has 

not been pursued because of the concern of 
asynchronous cytoplasmic and nuclear maturity 
(Combelles et al., 2002) that affects treatment 
outcome following IVM. The actual definition of 
oocyte maturity is synchronous nuclear and 
cytoplasmic maturation, which guarantees 
oocyte fertilization and developmental potential 
(Damiani et al. 1996; Fulka et al., 1998; Barnes 
et al, 2000).  

 
The objectives of the present study was to 

determine the proportion of immature (IM) 
oocytes or post-mature (PM) in stimulated 
cycles and to investigate the possibility of their 
utilization to prevent wastage. 

Subjects and methods 
 

Apparently mature oocytes with good and 
healthy cumulus were subjected to cIVF or 
denuded for ICSI. All IM oocytes (GV & MI) were 
subjected to cIVF-IVM. IVM was performed in 
fertilization medium with cumulus co-culture as 
previously described (Ali, 2009). Grossly PM 
oocytes were rarely utilized (cIVF or ICSI) 
unless necessary especially if the patients have 
no other oocytes. 

 
Results and Discussion 

 
The number patients were 54. The number 

oocytes retrieved were 501. Of these, 52 
(10.4%) were GV, 46 (9.2%) were MI, 388 
(77.4%) were MII and 15 (3%) were PM. For MI 
oocytes, 20 of 46 (43.5%) fertilized with visible 
PNs and 17 (85%) cleaved. Six (6) of 17 
(35.3%) embryos from MI oocytes (with average 
of 6-cells, grade A) were transferred back to 5 
patients that also received embryos from MII 
oocytes.  

 
Two patients became pregnant. Both patients 

received 1 embryo each from MI and MII 
oocytes. One patient became pregnant with 
triplets but miscarried at second trimester. While 
the other patient is currently pregnant with a 
singleton. Of the remaining embryos from MI 
oocytes 3 of 11 (27.3%) embryos developed to 2 
compacted morulae and 1 blastocyst and were 
frozen.  

 
Of the 52 GV oocytes subjected to cIVF-IVM 

none fertilized. As for PM oocytes, 7 of 15 
(46.7%) fertilized by ICSI and all of them (100%) 
cleaved but were mostly not of good quality and 
were not selected for transfer as the patients 
had good quality sibling embryos derived from 
healthy mature sibling oocytes. Of the 7 
embryos derived from PM oocytes, 2 (28.6%) 
become morulae but did not progress to the 
blastocyst stage and were not of good quality. 
GV oocytes could not be efficiently matured 
because none of the GV oocytes matured in 
vitro fertilized. 

 

 
Conclusion 

 
It is shown that about 19.6% of the oocytes 

are IM, 9.6% are MI, 10.4% were GV stage 
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oocytes and 3% are PM oocytes in stimulated 
cycles. MI oocytes can be rescued by cIVF-IVM 
to generate quality embryos that can be used by 
the patients, that could lead to pregnancies and 
may assist increase treatment success.GV 
oocytes could be matured but do not develop 
well. More work is required to utilize GV oocytes 
to prevent loss. Discarding immature oocytes is 
loss to the patients and may be ethically 
questionable. 
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