
Use and outcomes of intracytoplasmic sperm injection
for non–male factor infertility
Howard H. Kim, M.D.,a M. Kate Bundorf, Ph.D.,b Barry Behr, Ph.D.,c

and Stewart W. McCallum, M.D.d

a Department of Urology, Massachusetts General Hospital, Harvard Medical School, Boston, Massachusetts; and b Department of

Health Research and Policy, c Department of Obstetrics and Gynecology, and d Department of Urology, Stanford University

School of Medicine, Stanford, California

Objective: To determine whether intracytoplasmic sperm injection (ICSI) is associated with improved outcomes
for non–male factor infertility.
Design: We examined the patient characteristics associated with treatment choice—ICSI and conventional in vitro
fertilization (IVF)—among patients without a diagnosis of male factor infertility and compared outcomes between
the two groups, adjusting for patient characteristics using multivariate regression models.
Setting: Academic fertility center.
Patient(s): We evaluated 696 consecutive assisted reproductive technology (ART) cycles performed for couples
with normal semen analysis at the Stanford Reproductive Endocrinology and Infertility Center between 2002
and 2003. We compared patient characteristics, cycle details, and outcomes for ICSI and IVF.
Main Outcome Measure(s): Fertilization, pregnancy, and live birth rates.
Result(s): Patient characteristics were similar between the two groups, except the proportion of patients with un-
explained infertility (IVF 15.1% vs. ICSI 23.5%), previous fertility (IVF 62.6% vs. ICSI 45.5%), and previous ART
cycle (IVF 41.2% vs. ICSI 67.7%). More oocytes were fertilized per cycle for the IVF group (6.6 oocytes versus 5.1
oocytes). Fertilization failure, pregnancy, and live birth rates did not differ between IVF and ICSI. Using logistic
regressions, having had previous ART was found to be positively associated with ICSI. Treatment choice of ICSI
was not associated with fertilization, pregnancy, or live birth rates.
Conclusion(s): No clear evidence of improved outcomes with ICSI was demonstrated for non–male factor infer-
tility. (Fertil Steril� 2007;88:622–8. �2007 by American Society for Reproductive Medicine.)
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The use of ICSI in the United States has increased steadily
since its introduction in 1992 (1). In 1996, ICSI was used
in 14,875 IVF cycles, representing 30% of all IVF cycles.
By 2002, the number of cycles with ICSI increased to
43,400, representing 53% of all cycles, with individual clinic
use ranging from 0% to 95% of cycles (2). Although ICSI was
initially developed and has been shown to be an effective
treatment for male factor infertility (3–5), it is increasingly
being used for patients without a male factor diagnosis. In
2002, 44% of ICSI cycles were performed on patients without
a male factor diagnosis (2).

The effectiveness of ICSI for patients without male factor
infertility, however, has never been conclusively demon-
strated. In fact, success rates for IVF patients without a diag-
nosis of male factor infertility who use ICSI are generally
lower than those without a diagnosis of male factor infertility
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who do not use this procedure (2). Of course, lower success
rates among non–male factor patients using ICSI may reflect
the selection of more complex patients to the ICSI group.

Clinical studies comparing IVF with ICSI for non–male
factor or unexplained infertility have documented higher fer-
tilization rates and lower rates of fertilization failure in pa-
tients using ICSI (6–10). One review estimates fertilization
failure rates of 5%–10% for IVF and 2%–3% for ICSI (11).
However, fertilization rate and fertilization failure are inter-
mediate outcomes that may not reflect embryo quality and
pregnancy potential. Comparison studies of IVF and ICSI
for final outcome measures such as pregnancy and live birth
rates are needed.

Some studies have found that ICSI may be effective in par-
ticular subsets of patients without a male factor diagnosis,
such as women with polycystic ovarian syndrome (12). How-
ever, the most popular ICSI application is to salvage prior
fertilization failure (6, 13–15). Results of these studies are
equivocal at times. In one study, for example, although
ICSI resulted in less fertilization failure, there was no differ-
ence in either fertilization rates or embryo quality between
IVF and ICSI (9). In another example, although late (1–2-
day-old) ICSI increased fertilization rate and embryonic de-
velopment, conventional IVF had a higher pregnancy rate
0015-0282/07/$32.00
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compared with regular ICSI (27.6% vs. 20.0%) (15). Finally,
Kuczynksi et al. found fertilization rescue with ICSI resulted
in poor-quality embryos, and did not recommend ICSI for
this purpose (16).

This somewhat inconclusive evidence has resulted in var-
ied recommendations for the use of ICSI for infertility pa-
tients without a male factor diagnosis. Despite the lack of
strong evidence supporting ICSI’s effectiveness, one re-
viewer recommends ICSI for all IVF procedures, without
qualification (17). Oehninger and Gosden (18) suggest that
ICSI may improve outcomes for those with previous fertiliza-
tion failure by bypassing occult gamete defects. They recom-
mend ICSI for male factor cases, but feel a better definition of
indications for ICSI, based on the pathophysiology of fertil-
ization failure, is needed for non–male factor application.

In summary, despite the widespread use of ICSI in patients
without a diagnosis of male factor infertility, little evidence
exists demonstrating its effectiveness in this population.
Studies comparing IVF and ICSI have had varied methodol-
ogy, outcome measures, and conclusions. In addition, many
of these studies were based on small sample sizes with inad-
equate statistical power. Other studies were not randomized
or were randomized by sibling oocytes rather than by patients
or cycles. While clinic-level data indicate that, among IVF
patients without a diagnosis of male factor infertility, success
rates are lower for ICSI, this may be explained by selection of
more difficult to treat patients for ICSI, because some studies
have found ICSI may be effective for patients with prior fer-
tilization failure. In the present study, we examined the types
of IVF patients without a diagnosis of male factor infertility
that use ICSI and analyzed treatment outcomes.

MATERIALS AND METHODS

Patient Data

The study population included patients presenting to the
Stanford Reproductive Endocrinology and Infertility Center,
a large fertility clinic associated with an academic medical
center, between January 2002 and December 2003. Cycles
were excluded if the male partner did not have normal semen
parameters by World Health Organization criteria (19), if the
cycle used donor or frozen oocytes, or if the cycles involved
split IVF and ICSI procedures. The study sample included
696 consecutive cycles representing 486 patients without a di-
agnosis of male factor infertility undergoing IVF (n ¼ 597)
or ICSI (n ¼ 99). The study protocol was approved by the
Stanford University Institutional Review Board.

Patient Characteristics

The data included the following female diagnoses: dimin-
ished ovarian reserve (DOR), tubal disease, endometriosis,
uterine factor, hydrosalpinx, polycystic ovary syndrome
(PCOS), tubal ligation, other, and unexplained. Patient char-
acteristics included: the total number of diagnoses; an indica-
tor of multiple diagnoses; an indicator of female obesity
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(body mass index R30); an indicator of prior ART cycle at-
tempt(s) (prior clinic cycle); maximum FSH; prior biochem-
ical pregnancy (fertility); prior full-term birth, preterm birth,
or spontaneous abortion (parity); and term pregnancy-
to-gravidity ratio.

Outcomes

For each cycle, each step from oocyte harvest to embryo re-
placement was recorded, including the number of oocytes
harvested, the number undergoing IVF or ICSI, the number
fertilized, the number discarded and the number replaced or
frozen. Fertilization was defined as zygotes with pronuclei
at 16 hours after IVF or ICSI. Usually two pronuclei (2PN)
were seen, but on occasion 1PN or 3PN were considered to
be fertilized. Fertilization failure, a binary variable, was de-
fined as zero oocytes achieving zygote stage with pronuclei.
Each of these steps was also reported as a percentage of total
number of oocytes undergoing IVF or ICSI. For example, fer-
tilization is reported as a raw number as well as by the per-
centage of total number of oocytes undergoing IVF or
ICSI. Additional outcome measures included biochemical
pregnancy, intrauterine pregnancy (confirmed by ultrasound),
and live birth. All pregnancy rates are based on only those
patients undergoing at least one embryo transfer.

Statistical Analysis

Comparisons of patient characteristics and treatment out-
comes between IVF and ICSI patients were conducted using
paired t tests. Coding for the treatment variable was ‘‘0’’ for
IVF without ICSI and ‘‘1’’ for IVF with ICSI. Multivariate
models were used to identify the effect of controlling for pa-
tient characteristics on the relationship between treatment
and outcomes. For binary outcomes (treatment choice, fertil-
ization failure, and indicators of pregnancy and live birth), we
estimated logistic regressions. For the analysis of fertilization
rates, we estimated linear regressions using ordinary least
squares. The substantive results do not differ when we esti-
mate this model using logistic regression for grouped data.
We first estimated the models including only the indicator
of the treatment as an independent variable. We then re-esti-
mated the models controlling for patient covariates. This al-
lowed us to examine the extent to which the estimate of the
relationship between the use of ICSI and outcomes in the un-
adjusted models is influenced by patient characteristics. For
the multivariate analyses, all female diagnoses were evalu-
ated with respect to the diagnosis of DOR. As with the Cen-
ters for Disease Control’s annual ‘‘ART Success Rates:
National Summary and Fertility Clinic Reports’’ (2), we an-
alyzed data for individual cycles rather than for individual pa-
tients. We adjusted for the presence of patients with multiple
cycles by reporting robust standard errors (20), which
account for the nonindependence of patients with multiple
cycles. Analyses were performed using Stata Intercooled
version 9.0 (StataCorp LP, College Station, TX). P%.05
was considered to be significant.
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RESULTS

Of 696 nondonor nonfrozen non–male factor cycles identi-
fied from 2002 to 2003, 597 (85.8%) underwent IVF and
99 (14.2%) underwent ICSI (Table 1). The only statistically
significant differences between the IVF and ICSI groups
were: diagnosis ‘‘unexplained,’’ 15.1% versus 23.5%, respec-
tively (P¼.04); prior fertility, 62.6% versus 45.5%, respec-
tively (P¼.01); and prior clinic cycle, 41.2% versus 67.7%,
respectively (P<.001). The differences in mean age, other di-
agnoses, body mass index, and other patient characteristics
were not statistically significant. Consistent with published
data, patients presenting with unknown cause of infertility
and those with prior ART cycle failures were more likely to
undergo ICSI. The ICSI group, however, did not have a higher
number of women with multiple diagnoses.

Although more oocytes were harvested in the IVF than in
the ICSI group (9.0 oocytes versus 8.2 oocytes), the differ-
ence was not statistically significant (P¼.27) (Table 2). The
number of oocytes undergoing IVF (9.0 oocytes) did differ
significantly from the number undergoing ICSI (7.4 oocytes)
(P¼.02). The percentage of oocytes undergoing IVF was also
significantly greater than for ICSI. In ICSI, each oocyte is
examined microscopically and the surrounding cells are
624 Kim et al. ICSI for non-male factor infertility
stripped (21). When maturity can be determined, immature
oocytes can be discarded, resulting in fewer oocytes undergo-
ing ICSI. The difference in mean number of oocytes fertilized
(IVF 6.6 oocytes and ICSI 5.1 oocytes) was statistically sig-
nificant (P¼.006). Although the fertilization rate differed be-
tween IVF (74.1%) and ICSI (69.1%), the difference was not
statistically significant (P¼.07). Complete fertilization fail-
ure rates for IVF and ICSI were 3.2% and 4.0%, respectively
(P¼.66). Despite differences in fertilization rates, the number
of embryos replaced did not differ between the two groups
(2.7 embryos for each group). Ninety-four percent of IVF pa-
tients had at least one embryo replaced during their cycle,
compared with 96% of ICSI patients (P¼.47).

Among the women with at least one embryo replaced, there
were no statistically significant differences between the two
groups in outcome measures, including biochemical preg-
nancy, intrauterine pregnancy and live birth rates (Table 2),
although outcomes were generally better among the IVF
patients.

In the logistic regression models of the relationship be-
tween patient characteristics and treatment choice, only the
indicator of a prior clinic cycle had a statistically significant
effect. The odds of ICSI for patients with a prior cycle were
TABLE 1
Cycle characteristics for women in the study population.

IVF without ICSI IVF with ICSI

Characteristic n Mean SD n Mean SD P value

Age 597 37.80 4.11 99 37.97 4.58 .71
Female diagnosis:

Diminished ovarian reserve 591 0.35 0.48 98 0.33 0.47 .72
Tubal disease 591 0.19 0.40 98 0.18 0.39 .83
Endometriosis 591 0.23 0.42 98 0.14 0.35 .06
Uterine factor 591 0.09 0.29 98 0.10 0.30 .74
Hydrosalpinx 591 0.04 0.19 98 0.02 0.14 .44
Polycystic ovarian syndrome 591 0.08 0.27 98 0.10 0.30 .45
Tubal ligation 591 0.02 0.15 98 0.00 0.00 .12
Other 591 0.30 0.46 98 0.30 0.46 .89
Unexplained 591 0.15 0.36 98 0.24 0.43 .04
Multiple diagnoses 597 0.38 0.49 99 0.37 0.49 .98

Obesity (body mass index R30) 485 0.17 0.38 74 0.14 0.34 .42
History of

Fertility 597 0.63 0.48 99 0.46 0.50 .001
Full-term pregnancy 597 0.27 0.64 99 0.18 0.46 .17
Preterm pregnancy 595 0.01 0.10 99 0.00 0.00 .32
Spontaneous abortion 597 0.48 0.85 99 0.32 1.11 .10
Term pregnancy/gravidity 597 0.13 0.29 99 0.09 0.24 .14

Prior clinic cycle 597 0.41 0.49 99 0.68 0.47 < .001
Max FSH 549 7.92 3.55 96 8.18 3.11 .51

Note: All characteristics reflect the women’s status upon initial presentation, prior to undergoing IVF/ICSI cycle. All part-
ners had normal semen analysis parameters.
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TABLE 2
ART cycle details and outcome measures, including fertilization, pregnancy, and live birth rates,
among patients without a diagnosis of male factor infertility.

IVF without ICSI IVF with ICSI

Variable (per cycle) n Mean SD n Mean SD P value

Mean number of oocytes
Harvested 597 9.00 6.46 99 8.24 5.55 .27
Undergoing IVF or ICSI 597 8.97 6.44 99 7.41 5.13 .02
Percent undergoing IVF or ICSI 597 1.00 0.03 99 0.90 0.14 .00
Fertilized 597 6.56 5.05 99 5.08 4.00 .006

Percent fertilized 597 0.74 0.26 99 0.69 0.25 .07
Fertilization failure 597 0.03 0.18 99 0.04 0.20 .66
Mean number of embryos

Replaced 597 2.74 1.52 99 2.70 1.52 .78
Frozen 597 0.84 2.02 99 0.50 1.97 .12
Discarded 597 5.42 5.25 99 5.05 4.24 .51

At least one embryo replaced 597 0.94 0.24 99 0.96 0.20 .47
Biochemical pregnancy 562 0.40 0.49 95 0.32 0.47 .13
Intrauterine pregnancy 562 0.30 0.46 95 0.23 0.42 .20
Live birth 562 0.22 0.42 95 0.17 0.38 .24

Kim. ICSI for non-male factor infertility. Fertil Steril 2007.
3.55 times those without (95% confidence interval 2.00–6.29)
(Table 3). Although it was not statistically significant, pa-
tients presenting with unexplained diagnosis were more
likely to be treated with ICSI than those with a known
diagnosis.

We found no evidence of a positive relationship between
the use of ICSI and treatment outcomes for this population.
The estimates of the relationship between treatment and
Fertility and Sterility�
fertilization rate, biochemical pregnancy, and live birth were
negative but not statistically significant in the unadjusted
models, and adjusting for patient characteristics had little ef-
fect on either the magnitude or statistical significance of the
effect (Table 4).

Because the primary objective of the multivariate models
was to determine whether the estimates of the relationship be-
tween treatment and outcomes are sensitive to observable
TABLE 3
Relationship between patient characteristics and the likelihood of IVF with ICSI versus IVF without ICSI
among patients without a diagnosis of male factor infertility.

Treatment (n [ 503) covariates Odds ratio Robust SE P value 95% CI

Age 1.02 0.06 .70 0.92–1.14
Tubal disease 0.96 0.54 .94 0.32–2.88
Endometriosis 0.68 0.40 .51 0.22–2.13
Uterine factor 1.41 1.00 .63 0.35–5.69
Hydrosalpinx 1.27 1.40 .83 0.15–10.92
Polycystic ovarian syndrome 2.04 1.42 .31 0.52–8.00
Other 1.39 0.78 .56 0.47–4.16
Unexplained 2.39 1.24 .09 0.86–6.58
Multiple diagnoses 1.03 0.72 .97 0.26–4.06
BMI 0.99 0.03 .66 0.94–1.04
Term/gravidity 0.65 0.43 .51 0.18–2.36
Prior clinic cycle 3.55 1.04 .00 2.00–6.29
Max FSH 1.02 0.05 .73 0.92–1.12

Note: Odds ratios for all female diagnoses are reported with respect to the diagnosis of diminished ovarian reserve.

Kim. ICSI for non-male factor infertility. Fertil Steril 2007.
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TABLE 4
Relationship between treatment choice and outcomes for patients without the diagnosis of male factor
infertility.

Fertilization rate
(n [ 692)

Biochemical
pregnancy (n [ 648)

Live birth
(n [ 648)

Unadjusted model Coefficient P value Odds ratio P value Odds ratio P value

�0.05 .07 0.69 .15 0.68 .22

Fertilization rate
(n [ 651)

Biochemical
pregnancy (n [ 651)

Live birth
(n [ 651)

Adjusted model—covariates Coefficient P value Odds ratio P value Odds ratio P value

Treatment �0.04 .18 0.73 .27 0.72 .31
Age 0 .34 0.91 0 0.9 0
Tubal disease 0 .96 1.13 .66 0.8 .49
Endometriosis 0.02 .44 1.55 .11 1.69 .09
Uterine factor �0.01 .89 1 .995 1.94 .1
Hydrosalpinx 0.12 .02 0.8 .68 1.21 .76
Polycystic ovarian syndrome �0.04 .38 2.79 .009 2.88 .01
Tubal ligation 0.03 .7 0.98 .98 1.42 .61
Other 0.01 .76 1.09 .74 1.38 .28
Unexplained �0.05 .13 1.41 .22 1.4 .33
Multiple diagnoses �0.01 .74 0.68 .17 0.27 0
Term/gravidity �0.09 .02 1.48 .19 1.95 .04
Prior clinic cycle 0.01 .61 0.76 .11 1.04 .86

Note: Multivariate regression models for biochemical pregnancy and live birth were calculated for those with at least one
embryo transfer. Odds ratios and coefficients for all female diagnoses are reported with respect to the diagnosis of
diminished ovarian reserve.
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characteristics of patients, we did not have strong prior
hypotheses on the relationship between specific control
variables and patient outcomes and therefore do not place
strong interpretations on the effects we observe. Two covari-
ates were statistically significant in the model of fertilization
rates. Hydrosalpinx patients had favorable fertilization rate
compared with DOR patients (coefficient 0.12; P¼.02). Pa-
tients with lower term/gravidity ratios were more likely to
have better fertilization rates (coefficient �0.09; P¼.02;
Table 4). In the case of biochemical pregnancy, two covariates
were statistically significant: older women were less likely to
achieve a biochemical pregnancy (odds ratio 0.91; P¼0), and
women with PCOS were more likely than those with DOR to
progress to biochemical pregnancy (odds ratio 2.79; P¼.01).
In the model of live birth, a diagnosis of PCOS, younger age,
fewer female diagnoses, and higher term/gravidity ratios
predicted cycles resulting in intrauterine pregnancy and
live birth.

DISCUSSION

Although the development and use of ICSI has been an
important advance in the treatment of male factor infertility,
the recent trend has been to use this technique for non–male
626 Kim et al. ICSI for non-male factor infertility
factor patients. However, ICSI was adopted into clinical prac-
tice without antecedent animal trials and without strong evi-
dence of its safety and efficacy for this population. The
results of the present study raise questions about the efficacy
of ICSI for IVF patients without a diagnosis of male factor
infertility.

Our analysis confirms that patients who undergo ICSI
without a diagnosis of male factor infertility tend to be
more complex than those who do not undergo ICSI. More
of them have unexplained infertility diagnosis and previous
unsuccessful ART attempts, and fewer of them have had prior
pregnancies.

We find that although similar numbers of oocytes are har-
vested in the two groups, in the patients receiving ICSI fertil-
ization is attempted in fewer oocytes. A potential explanation
is that more oocytes are discarded at this stage for the ICSI
group, because the oocytes are more carefully scrutinized
for maturity. We found no difference between the two groups
in fertilization rate. The higher number of oocytes fertilized
in the IVF group likely reflects the higher number of oocytes
that undergo the IVF procedure. Although studies more fre-
quently demonstrate the contrary, with better fertilization
Vol. 88, No. 3, September 2007



rates using ICSI (6, 7, 10, 12) at least one group had results
consistent with ours (9).

Some studies advocate using the split IVF/ICSI cycle (us-
ing a proportion of a cycle’s harvested oocytes for both IVF
and ICSI) to decrease the risk of fertilization failure (7, 8,
10). Although split IVF/ICSI cycles initially appeared as an
opportunity to directly compare the two procedures with sib-
ling oocytes, split cycles usually involve preferential use of
more mature higher-quality oocytes for ICSI, with the re-
maining oocytes being used for IVF. In this case, ICSI would
have an advantage in fertilization rate owing to selection of
higher-quality oocytes.

For infertility patients without a diagnosis of male factor
infertility, we found no difference in any of the outcome mea-
sures we studied between those undergoing IVF with ICSI
and those undergoing IVF without ICSI. One possible expla-
nation for the lack of a positive effect of ICSI on outcomes is
that the patients receiving ICSI have more severe infertility.
This is consistent with our findings that patients with unex-
plained infertility and those who had undergone prior cycle(s)
in the clinic were more likely to use ICSI. However, when we
controlled for patient severity in multivariate regression
models, we found little evidence that the differences in out-
comes between the two groups are affected by these charac-
teristics. While the possibility remains that the ICSI patients
are characterized by more severe infertility in ways that are
unobservable to us, the results do raise questions on the effec-
tiveness of ICSI for patients without male factor infertility.

Why did IVF and ICSI patients have similar outcomes?
Reviewing the data, an average of eight or nine oocytes
were harvested per cycle. Of these, five or six oocytes were
successfully fertilized for both groups. Only two or three em-
bryos were transfered in each group. Success for these pa-
tients was not a matter of quantity; sufficient numbers of
oocytes were harvested and fertilized in both procedures.
These results imply that ART outcomes may be driven
more by oocyte and embryo quality, a finding supported in
the literature (22). In the present study, IVF and ICSI cycles
were more or less equivalent through embryo replacement.
Although not statistically significant, outcomes for IVF
patients began to outperform those for ICSI patients with bio-
chemical pregnancy and subsequent outcomes. What factors
influence successful pregnancy after embryo transfer? This
step appears to be the key difference between IVF and ICSI
in non–male factor patients.

Evidence-based criteria for the use of ICSI in non–male
factor infertility are needed. Although a subset of the popula-
tion may benefit from this procedure, ICSI has not been dem-
onstrated to be clearly effective for non–male factor patients.
In addition, the lack of evidence of clinical effectiveness must
be weighed against potential costs. The cost of ICSI is clearly
an issue. ICSI adds approximately $2,000 to the cost of an
IVF cycle, representing a significant additional expense for
many patients. Safety is another consideration. Many studies
have been published evaluating chromosomal abnormalities,
Fertility and Sterility�
birth defects and developmental concerns in babies born from
ICSI procedures (23–27). Additionally, nonhuman primate
studies have demonstrated alterations in the process of fertil-
ization arising from the ICSI procedure which could impact
the later stages of embryogenesis. Although there appears
to be a cautious acceptance in the literature that ICSI is
safe, by no means is there a consensus. Until ICSI is consid-
ered safe without reservation, its indiscriminate use should be
limited. A careful consideration of the costs, risks, and ben-
efits of ICSI can be undertaken only when factors contribut-
ing its success are better understood.

We found that using ICSI in non–male factor patients was
not associated with improved fertilization, pregnancy, or live
birth rates. The benefits of ICSI for this population, if any, are
unclear. An important limitation of this retrospective study,
however, is that patients were not randomly selected to re-
ceive ICSI. Indeed, our analysis of the utilization patterns in-
dicated that the patients who used ICSI in the absence of
a male factor diagnosis were likely to be those with a rela-
tively poor prognosis. Although we were able to control for
a variety of patient characteristics when evaluating outcomes,
the possibility exists that these patients are characterized by
important unobservable differences for which we cannot con-
trol. In this case, ICSI may have a positive benefit for these
patients that we were unable to detect. Only randomization
can eliminate the impact of disease severity on outcomes.
In addition, we had an inadequate sample size to test the ef-
fectiveness of ICSI in patient subgroups. Awell designed, ad-
equately powered, multicenter, prospective, randomized, and
controlled trial should be undertaken to determine which sub-
groups would benefit from ICSI. Although the results of the
present retrospective nonrandomized study should be inter-
preted with caution, they uncover several important issues
in the application of ICSI for non–male factor infertility.
Without more definitive evidence, it is difficult to justify us-
ing a more expensive, possibly less safe, procedure without
clear benefits.
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