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Study question: Although intracytoplasmic sperm injection (ICSI) 
achieves fertilization independent of spermatozoa characteristics, 
complete fertilization failure (CFF) occurs, albeit rarely. We 
question whether the timing of in vivo and in vitro maturation 
influences oocyte nuclear-cytoplasmic asynchrony. 
Summary answer: ICSI cycles with CFF were more likely to have 
a shorter time interval between human chorionic gonadotropin 
(hCG) trigger and oocyte retrieval, hCG trigger and removal of 
cumulus cells, and oocyte retrieval and removal of cumulus cells. 
Shorter in vivo and in vitro maturation time contributes to oocyte 
nuclear-cytoplasmic dyssynchrony.  
What is known already: The ability of ICSI to overcome almost all 
forms of male infertility has enabled couples to achieve 
parenthood that would otherwise remain childless. Successful 
fertilization may not always be guaranteed, and in rare cases, 
surprising CFF may occur even in ICSI cycles. A possible 
mechanism of CFF can be attributed to delayed maturation of the 
ooplasm in relation to achieved nuclear maturity.  
Study design, size, duration: Retrospective, paired-comparison 
of ICSI cycles complicated by CFF (index cycles) to cycles with 
successful fertilization in the same patient during a 10-year period. 
Cycles that involved surgically retrieved spermatozoa or donor 
oocytes were excluded. Semen parameters, specifically 
spermatozoa count and motility were comparable and within norm 
between CFF and index cycles.   
Participants/materials, setting, methods: Eighteen ICSI cycles 
were analyzed for potential inclusion. Of these, 3 (16.7%) cycles 
were excluded due to the use of donor oocytes. Controlled ovarian 
stimulation (COS) using long or short protocols, hCG trigger, 
oocyte retrieval, semen analyses and processing were performed 
as per our standard protocols.  
Main results and the role of chance: Fifteen patients met 
inclusion criteria. There was no difference in age, body mass 
index, total duration of COS, total dosage of gonadotropins, hCG 
trigger dose, peak estradiol level, or mature oocytes retrieved in 
cycles with CFF compared to cycles with successful fertilization. 
The overall fertilization rate was 77.7% in the index cycles. 
Compared to cycles with successful fertilization, cycles with CFF 
showed a shorter time interval between hCG trigger and oocyte 
retrieval [2029.0 (±15.5) mins vs. 2195.0 (±9.5) mins; P<0.001], 
hCG trigger and removal of cumulus cells retrieval [2201.4 (±15.3) 
mins vs. 2309.0 (±22.6) mins; P<0.001], and oocyte retrieval and 
removal of cumulus cells [171.8 (±15.4) mins vs. 114.0 (±13.1) 
mins; P<0.001]. The interval between hCG trigger and ICSI, 
however, were comparable between the two groups.  
Limitations, reasons for caution: Our findings reveal novel 
patterns in the time intervals between hCG trigger, oocyte retrieval, 
removal of cumulus cells and ICSI. However, the retrospective 
design and small sample size represents a limitation. This study 
may provide insight to mitigate the devastating effect represented 
by CFF.  
Wider implications of the findings: The occurrence of CFF 
despite ICSI with adequate spermatozoa and number of eggs 
indicates an optimal timing for cumulus-bound in vivo and in vitro 
maturation. In this context, modulating the time intervals between 
hCG trigger, oocyte retrieval, removal of cumulus cells and ICSI to 
grant fertilization seems feasible. Altering hCG trigger doses or 
utilizing an adjuvant gonadotropin-releasing hormone agonist 
trigger in subverting CFF can be of interest in a prospective 
setting.  
Study funding/competing interest(s): Funding by Clinic 
Trial registration number: Not applicable  

The ability of intracytoplasmic sperm 
injection (ICSI) to overcome almost all 
forms of male infertility has enabled 
couples to achieve parenthood that 
would otherwise remain childless. 

 Successful fertilization may not 
always be guaranteed, and in rare 
cases, surprising complete fertilization 
failure (CFF) may occur even in ICSI 
cycles.1  

The primary objective of this study is 
to investigate whether the timing of in 
vivo and in vitro maturation influences 
o o c y t e n u c l e a r - c y t o p l a s m i c 
asynchrony, thereby reducing CFF in 
ICSI cycles.  

We postulate that a possible 
mechanism of CFF can be attributed to 
delayed maturation of the ooplasm in 
relation to achieved nuclear maturity.2  
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Cycles that involved surgically 
retrieved spermatozoa or donor 
oocytes were excluded. Semen 
parameters, specifically spermatozoa 
count and motility were comparable 
and within norm between index cycles 
and cycles with successful fertilization.  

In addition to baseline demographics 
and ICSI cycle characteristics, the time 
elapsed between human chorionic 
gonadotropin (hCG) trigger and oocyte 
retrieval, hCG trigger and removal of 
cumulus cells, and hCG trigger and 
sperm injection was also recorded. 

 

Compared to cycles with successful 
fertilization, cycles with CFF showed a 
shorter time interval between hCG 
trigger and oocyte retrieval [2029.0 
±15.5 vs. 2195.0 ± 9.5 mins; P < 
0.001], hCG trigger and removal of 
cumulus cells retrieval [2201.4 ± 15.3 
vs. 2309.0 ± 22.6 mins; P < 0.001], and 
oocyte retrieval and removal of 
cumulus cells [171.8 ± 15.4 vs. 114.0 ± 
13.1 mins; P < 0.001].  

The interval between hCG trigger 
and ICSI, however, were comparable 
between the two groups. Table 1 
summarizes these results.  

 

Table 1. Comparison of ovarian stimulation characteristics of study cohort (n = 15) 
 

Parameter 
Index cycle 

n = 15 
Successful fertilization 

n = 15 P 

No. of oocytes (M ± SD) 12.9 ± 3.8 11.9 ± 5.6 0.57 
Mature oocytes (M ± SD) 9.8 ± 4.5 7.8 ± 4.1 0.11 
hCG à OPU (mins ± SD) 2195.0 ± 9.5 2029.2 ± 15.5 < 0.001 
hCG à DEC (mins ± SD) 2309.0 ± 22.6 2201.4 ± 15.3 < 0.001 
OPU à DEC (mins ± SD) 114.0 ± 13.1 171.8 ± 15.4 < 0.001 
hCG à ICSI (mins ± SD) 2401.3 ± 1.7 2398.5 ± 1.1 0.07 
M – mean; SD – standard deviation; hCG – hCG administration; OPU – oocyte retrieval; DEC – cumulus cell 
removal 

Methods 

Retrospective, paired-comparison of 
ICSI cycles complicated by CFF (index 
cycles) to cycles with successful 
fertilization in the same patient during a 
10-year period. The time interval 
between hCG administration, oocyte 
retrieval (OPU), cumulus cell removal 
(DEC), and ICSI were evaluated in 
relation to the clinical outcome (Figure 
1). 

The occurrence of CFF despite ICSI with adequate spermatozoa and number of 
oocytes indicates an optimal timing for cumulus-bound in vivo and in vitro 
maturation.  

In this context, modulating the time intervals between hCG trigger, oocyte 
retrieval, removal of cumulus cells and ICSI to grant fertilization seems feasible.  

Altering hCG trigger doses or utilizing an adjuvant gonadotropin-releasing 
hormone agonist trigger in subverting CFF can be of interest in a prospective 
setting.  

Conclusions 

Results 
Fifteen patients met inclusion criteria. 

There was no difference in age, body 
mass index, total duration of ovarian 
s t i m u l a t i o n , t o t a l d o s a g e o f 
gonadotropins, hCG trigger dose, peak 
estradiol level, or mature oocytes 
retrieved in cycles with CFF compared 
to cycles with successful fertilization.   

Our findings reveal novel patterns in 
the time intervals between hCG trigger, 
oocyte retrieval, removal of cumulus 
cells and ICSI.  

This study may provide insight to 
mit igate the devastat ing effect 
represented by CFF. However, the 
retrospective design and small sample 
size represents a limitation.  

Limitations 

References 


