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The actual oocyte competence is regulated by two main processes, one of which

is morphologically computable, being nuclear maturity validated by the extrusion

of the first polar body. The other is represented by the achieved cytoplasmic

maturity considered a subtle molecular process void of any clear marker other

than subdue cytosolic changes. Cytoplasmic maturity can only be estimated in a

retrospective manner by assessing couples who presented with completed

fertilization failure in spite of adequate amount of MII oocytes and a satisfactory

semen quality. These same couples in a subsequent cycle, following adjustment

of the superovulation protocol to allow a longer interaction of the oocytes with

cumulus/corona cells, yielded successful fertilization, therefore demonstrating the

role of cytoplasmic maturity on oocyte competence, independently of the reached

nuclear maturation.

PROPORTIONAL OOCYTE NUCLEAR MATURATION IN RELATION 
TO ICSI OUTCOME

Couples treated by ICSI between September 1993 and September 2017 were

included in this study. In order to exclude confounding factors related to maternal

age or male factor, only women ≤ 35 years of age using ejaculate spermatozoa

with adequate parameters were included. Ovarian stimulation was performed with

a GnRH-agonist/antagonist and gonadotropins, with oocytes retrieved

approximately 36 hours after hCG administration. Patients were stratified into four

groups based on percentage of mature oocytes: complete (76-100%MII),

adequate (51-75%MII), partial (26-51%MII), minimal (0-25% MII). ICSI was then

performed only on MII oocytes in a standard fashion. Fertilization was assessed

16-18 hours after insemination and good quality embryos were transferred to the

patient either on day 3 or day 5. (Figure 1)

A total of 10,063 ICSI cycles using ejaculated spermatozoa were assessed,

with an overall average maternal age of 32 ±3 years (range 18-35 years). The

completely mature group had 5789 cycles, adequate maturation group had

3158, for the partial 927, and for the minimal maturity was 189 (Figure 2). The

total number of oocytes retrieved was 72,098, 41,518, 10,414, and 1,712 while

the average number of oocytes injected was 11.0, 8.9, 5.3 and 2.2,

respectively. With decreasing maturity, the proportion of GV oocytes increased

at the expense of the proportion of MI oocytes (42.4% and 5.4%, respectively;

P<0.0001) (Table 1). The normal fertilization rate decreased accordingly the

four cohorts at 78.2%, 73.0%, 65.2% and 57.9%, respectively (P<0.0001).

While cleavage rate was not affected, the implantation rate decreased with the

number of mature oocytes (32.2, 27.9, 23.6 and 17.4%; P<0.0001). Similar

profile was found for the clinical pregnancy rates (53.0%, 48.6%, 40.0% and

30.6%; P<0.0001) and in the delivery rates (45.1%, 41.1%, 33.2% and 25.0%;

P<0.0001) (Table 2).

ABSTRACT
Objective: To evaluate the impact of the fraction of metaphase II stage oocytes among the total cohort of ootids retrieved on ICSI outcome.

Design: This is a retrospective study on the proportion of mature oocytes at retrieval. ICSI cycles were divided into quartiles according to the

decreasing proportion of mature oocytes to identify the effect on fertilization rate, embryo development, implantation rate, and pregnancy outcome.

Patients were stratified into four groups based on percentage of mature oocytes: complete (76-100%MII), adequate (51-75%MII), partial (26-

51%MII), minimal (0-25 % MII).

Material and Methods: Couples treated by ICSI between September 1993 and September 2017 were included in this study. In order to exclude

confounding factors related to maternal age or male factor, only women ≤ 35 years of age using ejaculate spermatozoa with adequate parameters

were included. Ovarian stimulation was performed with a GnRH-agonist/antagonist and gonadotropins, with oocytes retrieved approximately 36

hours after hCG administration. ICSI was then performed only on MII oocytes in a standard fashion. Fertilization was assessed 16-18 hours after

insemination and good quality embryos were transferred to the patient either on day 3 or day 5.

Results: A total of 10,063 ICSI cycles using ejaculated spermatozoa were assessed, with an overall average maternal age of 32 ±3 years (range 18-

35 years).The number of cycles for the complete maturation group was 5789, for the adequate maturation group was 3158, for the partial maturation

group was 927, and for the minimal maturation group was 189. The total number of oocytes retrieved was 72,098, 41,518, 10,414, and 1,712, while

the average number of oocytes injected was 11.0, 8.9, 5.3 and 2.2, respectively. With decreasing maturity, the proportion of GV oocytes increases at

the expense of the proportion of MI oocytes (42.4% and 5.4%, respectively; P<0.0001). The fertilization rates and patterns were significant among

the four cohorts at 78.2%, 73.0%, 65.2% and 57.9%, respectively (P<0.0001). While cleavage rate was not affected, the implantation rate was

directly related and therefore decreased with the number of mature oocytes (32.2, 27.9, 23.6 and 17.4%; P<0.0001). Proportional differences were

also found in the clinical pregnancy rates (53.0%, 48.6%, 40.0% and 30.6%; P<0.0001) and in the delivery rates (45.1%, 41.1%, 33.2% and 25.0%;

P<0.0001).

Conclusion: From this study, it appears that a suboptimal maturation rate affects fertilization, implantation pregnancy, and delivery rate in an

inverse relationship to the mature oocyte fraction. These findings suggest that aiming at achieving the highest oocyte maturation ratio provides the

ability to select conceptus with a superior embryo developmental competence.
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Figure 1. This drawing the peaks study design. Couples were ranged according to the

decreasing proportion of MII oocytes within the present cohort

From this study, it appears that a suboptimal maturation rate affects fertilization, implantation pregnancy, and delivery rate in an inverse relationship to the mature oocyte fraction. These findings suggest that aiming at achieving the highest oocyte maturation ratio 

provides the ability to select conceptus with a superior embryo developmental competence.

Percent of (%) Complete Adequate Partial Minimal

Cycles 5789 3158 927 189

Nᵒ Oocyte injected(M) 11.0 8.9 5.3 2.2

Fertilization 78.2* 73.0 65.2 57.9*

Implantation rate 32.2** 27.9 23.6 17.4**

Clinical pregnancy 53.0† 48.6 40.0 30.6†

Delivery 45.1‡ 41.1 33.2 25.0‡

* P < 0.0001 

** P < 0.0001 
†‡    P < 0.0001

Percent of (%) Complete Adequate Partial Minimal

Cycles 5789 3158 927 189

Nᵒ Oocyte retrieved 72,098 41,518 10,414 1,712

Nᵒ GM1 3,896 7,280 3,117 727

Nᵒ MI 3,597 5,741 2,427 579

Nᵒ MII 63,860 27,494 4,447 268
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Table 1. ICSI cycle outcomes of study cohort

Table 2. Different stage of oocyte in the  of study Cohort at the time of retrieval 

Figure 2. A. Immature germinal vesical (GV) oocyte, B. Immature oocyte(M1),    

C. Mature oocyte (MII)


