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BACKGROUND

Since the introduction of intracytoplasmic sperm 
injection (ICSI) in 1992, it has been a well-established 
method for treating male factor infertility due to its 
requirement for a very small number of viable sperm. 
Its use has expanded beyond male factor due to 
some studies suggesting enhanced fertilization, and 
lower risks of failed fertilization or inadvertent 
contamination of embryo biopsy specimens (1,2). 
However, there are potential risks associated with 
ICSI, including damage to the injected oocyte, 
inadvertent selection of chromosomally abnormal 
sperm, imprinting disorders, birth defects and the 
significantly increased cost of IVF compared to 
conventional insemination (3). It is also unclear 
whether ICSI contributes to genetic abnormalities by 
bypassing the egg’s ability for natural sperm selection 
and potentially disrupting the meiosis apparatus (4). 
There is minimal information available as to whether 
the ICSI procedure can increase the incidence of 
aneuploidy in embryos.

OBJECTIVE

We previously investigated fertilization, blastocyst 
development, and euploidy rates for intracytoplasmic 
sperm injection (ICSI) versus conventional 
insemination (CI) among patients with male factor 
(MF) and non-male factor (NMF) infertility, and found 
a trend towards higher euploidy rate with CI. This 
study builds upon our previous work, with a much 
larger sample size, and stratification by age.

MATERIALS & METHODS

This was a retrospective cohort study of 1822 
patients from January 2023 to December 2024. 
Patients undergoing in vitro fertilization (IVF) at a 
single clinic, with pre-implantation genetic testing for 
aneuploidy (PGT-A) were included. Patients were 
grouped into ICSI for MF infertility, ICSI for NMF 
infertility, or CI, and stratified by age group. The 
primary outcome was euploidy rate, which was 
defined as the number of euploid embryos per total 
biopsied blastocysts. Secondary outcomes included 
fertilization rate (FR; 2pns/eggs injected/
inseminated), blastocyst development rate (BR; 
blastocysts/2pns), mosaic and no result rate (per 
biopsied blastocysts). Percentage data was 
compared using N-1 Chi-squared test and a p-value of 
<0.05 was considered statistically significant.

RESULTS

Table 1 Fertilization rate, blastocyst development rate, fertilization rate, euploidy rate, mosaic rate, and no result rate for male factor and non-male factor patients who underwent IVF with ICSI and patients who 
underwent conventional insemination across various age groups

p-values (values with same superscript are significantly different):
a,b,e,f,h,i,l,n,t,u,v: p<0.0001        c: p<0.0499        d: p<0.0029        g: p=0.0003        j: p=0.0145        k: p=0.0055        m: p=0.0464        o: p=0.0008        p: p=0.0175        q: p=0.0008        r: p=0.0034        s: p=0.0251        w: p=0.0094

Fertilization rate was higher for non-male factor (NMF) infertility patients who underwent IVF with ICSI than both male factor infertility patients who underwent ICSI as well as patients who 
underwent IVF with conventional insemination (CI) in all age groups except the >42 group.  Fertilization rate for ICSI for male factor patients was higher than conventional insemination in most 
age groups.

Blastocyst development rate was higher for male factor patients who had ICSI than donor group patients who underwent conventional insemination. Total blastocyst development rate for non-
male factor patients with ICSI was slightly higher than patients with conventional insemination. Otherwise, there were no significant differences in blastocyst development rate.

For the >42 group, euploidy rate was higher for non-male factor ICSI patients than conventional insemination patients, though these groups had small sample sizes. There were no significant 
differences in euploidy rates in any other age group. There were no significant differences in mosaic rates in any age group.

In patients <35, the no result rate was slightly lower for conventional insemination than for ICSI for non-male factor, though this did not hold true in other age groups.

Figure 1 Rendering of conventional insemination (left) and 
ICSI (right)

CONCLUSION

As literature has previously reported, ICSI generally 
yielded a higher fertilization rate than conventional 
insemination. Blastocyst development rate, euploidy, 
mosaic, and no result rates were similar between all 
groups. Our study demonstrates that ICSI may not 
provide significant benefit over conventional 
insemination in non-male factor infertility patients.

REFERENCES

1.    Li Z, Wang AY, Bowman M, Himmelberg K, 
Farquhar C, Johnson L, et al. ICSI does not increase 
the cumulative live birth rate in non-male factor 
infertility. Hum Reprod 2018; 33:1322–30.  
2.    Boulet SL, Mehta A, Kissin DM, Warner L, 
Kawwass JF, Jamieson DJ. Trends in Use of and 
Reproductive Outcomes Associated with 
Intracytoplasmic Sperm Injection. JAMA. 
2015;313(3):255–263. doi:10.1001/jama.2014.17985  
3.    Intracytoplasmic sperm injection (ICSI) for non-
male factor infertility: a committee opinion, Fertility 
and Sterility, Volume 98, Issue 6,2012, Pages 
1395-1399, ISSN 0015-0282, https://doi.org/10.1016/
j.fertnstert.2012.08.026.   
4.    Niu X, Long J, Gong F, Wang W. Does ICSI for in 
vitro fertilization cause more aneuploid embryos? Mol 
Cytogenet. 2020;13:27. Published 2020 Jul 1. 
doi:10.1186/s13039-020-00497-z  


