ICSI: when it is used and how it compares to traditional IVF

What ICSI means within an IVF cycle

ICSI is an assisted fertilization technique performed after ovarian stimulation
and egg retrieval. The early parts of the treatment are generally the same as
in a standard IVF cycle: medications stimulate the ovaries, eggs are retrieved
with a needle-guided procedure, and sperm is collected or retrieved. The main
difference occurs in the laboratory at the point of fertilization.

In conventional IVF, embryologists place a prepared sperm sample in the same
culture environment as the retrieved eggs. Fertilization depends on sperm
binding to and penetrating the outer layers of the egg. In ICSI, an

embryologist selects a single sperm and injects it directly into the cytoplasm

of a mature egg using a very fine glass needle under a microscope.

Only mature eggs, often described as metaphase Il or Mll oocytes, can usually
be injected. After ICSI, the eggs are monitored for signs of normal

fertilization, typically the presence of two pronuclei. Embryos that develop
appropriately may then be cultured further, biopsied in selected cases, frozen,
or transferred depending on the treatment plan.

When ICSI is most commonly used



The clearest and most established use of ICSI is male factor infertility. This
includes situations in which the sperm count is very low, sperm motility is

poor, sperm morphology is severely abnormal, or there are too few functionally
competent sperm to expect reliable fertilization with conventional IVF.

Clinicians may also recommend ICSI when sperm has been obtained surgically, for
example from the epididymis or testis, because these samples may contain

limited numbers of sperm or sperm that have not passed through the usual
maturation pathway. ICSl is also commonly considered when using previously
frozen sperm if the number or motility of thawed sperm is limited.

Other common indications include:

Prior fertilization failure or very low fertilization in conventional IVF: If

few or no eggs fertilized in an earlier cycle despite reasonable egg and sperm
numbers, ICSI may be used in a future cycle to reduce the risk of repeat failed
fertilization.

Severe oligospermia or asthenozoospermia: Very low sperm concentration or
movement can make conventional fertilization unlikely.

Azoospermia with sperm retrieval: When no sperm are present in the ejaculate
but sperm can be retrieved surgically, ICSI is often required.

Use of limited or precious sperm samples: This may include donor sperm with low
post-thaw numbers or fertility preservation samples collected before cancer
treatment.

Certain preimplantation genetic testing workflows: Some clinics prefer ICSI to
reduce the risk of DNA contamination from extra sperm attached to the outside
of the egg or embryo, although practice varies.

ICSI may also be considered in cases involving a very small number of retrieved
eggs, but this is more nuanced. Some clinicians use ICSI to reduce the chance
that no eggs fertilize; others note that evidence does not always show improved
live birth rates in non-male factor cases. This is a good example of why the
reasoning should be discussed directly with the clinic.

How ICSI compares with conventional IVF

The essential comparison is not IVF versus ICSI, but conventional insemination



versus ICSI within an IVF cycle. Both approaches require egg retrieval and
laboratory embryo culture. The difference is how sperm and egg are brought
together.

Conventional IVF allows many prepared sperm to interact with each egg in a
culture dish. It relies on sperm function: movement, binding, acrosome
reaction, and penetration of the egg’s surrounding layers. It is less
mechanically invasive to the egq itself, but fertilization may fail if sperm
function is inadequate.

ICSI bypasses several sperm-related barriers by placing one sperm directly

inside the egg. This can be a major advantage in severe male factor

infertility. However, it also requires manipulation of the egg, and a small

proportion of eggs may be damaged during injection. ICSI also cannot overcome
every cause of failed embryo development; the egg still needs to activate

normally, chromosomes must segregate properly, and early embryonic development
must proceed.

In terms of outcomes, ICSI can increase fertilization chances in properly
selected male factor cases. But fertilization rate is not the same as live
birth rate. A cycle can have good fertilization but still not result in a
transferable embryo, implantation, ongoing pregnancy, or live birth. Factors
such as age, ovarian reserve, egg quality, sperm DNA integrity, uterine
factors, embryo chromosomal status, and laboratory conditions all matter.

Does ICSI improve success when there is no male factor infertility?

This is one of the most important questions for patients because ICSI is now
used widely in many clinics, sometimes even when semen analysis is normal. A
systematic review and meta-analysis focusing on couples with non-male factor
infertility found that ICSI did not consistently improve key clinical outcomes
compared with conventional IVF. The evidence suggests that routine ICSI for
everyone is not necessarily beneficial.

In non-male factor cases, ICSI may sometimes produce different fertilization
rates, but improvements in fertilization do not reliably translate into higher
pregnancy or live birth rates. In other words, using a more technically

intensive insemination method does not automatically make the whole IVF cycle



more successful.

There are still individual exceptions. For example, a patient with previous
total fertilization failure, a very limited number of eggs, or planned genetic
testing may receive a clinic-specific recommendation for ICSI even without
classic male factor infertility. The key is transparency: patients should feel
able to ask, "What specific factor in our case makes ICSI preferable to
conventional IVF?"

Benefits and limitations of ICSI

ICSI can be profoundly helpful when the main barrier is sperm reaching or
entering the egg. It has allowed many people with severe sperm abnormalities,
obstructive azoospermia, or surgically retrieved sperm to attempt biological
parenthood. It can also reduce the risk of a cycle ending with no fertilization

in selected high-risk scenarios.

Potential benefits include:

Improved likelihood of fertilization when sperm count, maotility, or morphology
Is severely impaired.

Ability to use very small numbers of sperm, including surgically retrieved
sperm.

Possible reduction in repeat fertilization failure after a prior IVF cycle with
poor or absent fertilization.

Laboratory control over sperm placement into each mature egg.

Important limitations include:

ICSI does not guarantee fertilization, embryo development, implantation,
pregnancy, or live birth.

It may not improve outcomes in many non-male factor infertility cases.

Not every retrieved egg will be mature enough for injection.

Some eggs may degenerate or be damaged during the injection procedure.
It may add cost and emotional complexity to an already intensive treatment
cycle.

For medically literate patients, it may help to separate outcomes into steps:



oocyte maturity, fertilization, blastocyst development, euploidy if tested,
transfer, implantation, clinical pregnancy, and live birth. ICSI primarily
targets one step: fertilization.

Risks, safety considerations, and genetic counseling

ICSI has been used for decades and is a routine technique in many embryology
laboratories. Still, because it bypasses natural sperm selection mechanisms and
involves direct egg manipulation, safety and counseling are important.

One immediate laboratory risk is egg damage during injection. This occurs in a
minority of injected eggs but is part of the consent discussion. Another
consideration is that severe male factor infertility can sometimes be

associated with genetic factors, such as Y-chromosome microdeletions or
congenital absence of the vas deferens related to CFTR variants. In such
situations, genetic testing or counseling may be recommended before treatment,
not because ICSI itself diagnoses these conditions, but because the underlying
infertility pattern may have heritable implications.

Some studies have examined possible associations between ICSI and congenital
anomalies or imprinting disorders. Interpretation is complex because the
underlying infertility, parental age, multiple pregnancy, and other treatment
factors can contribute to risk. Patients should ask their reproductive
endocrinologist or genetic counselor how known data apply to their specific
situation, especially when male factor infertility is severe or sperm retrieval

Is planned.

Questions to ask before choosing ICSI

Because ICSI is often presented as part of the IVF plan, patients may not
realize it is a decision point. It is reasonable to ask for the clinical
rationale and how it may change expected outcomes in your case.

Useful questions include:

What is the specific indication for ICSI in our cycle?

Are the semen parameters severe enough that conventional IVF is unlikely to
work?



Have we had prior fertilization failure or low fertilization that changes the
recommendation?

If there is no male factor infertility, what evidence supports ICSI for us?
How many mature eggs do you expect, and does that affect the plan?
What are the clinic’s fertilization, blastocyst, and live birth outcomes for
ICSI versus conventional IVF in similar patients?

What additional costs are involved?

Should we consider genetic counseling or sperm DNA-related evaluation?

These questions are not challenges to the care team; they are part of shared
decision-making. A good fertility team should be comfortable explaining when
ICSI is medically necessary, when it is optional, and when conventional IVF may
be equally appropriate.

Emotional and practical perspective

Fertility treatment often involves making consequential decisions with
incomplete certainty. ICSI can feel reassuring because it is precise and
proactive, especially after a difficult semen analysis or a previous cycle with
poor fertilization. At the same time, it can feel discouraging to learn that an
additional technology may be needed.

It may help to remember that needing ICSI is not a personal failure. Male
factor infertility is common, and laboratory-assisted fertilization is one of

the reasons IVF has become possible for a wider range of couples and
individuals. The goal is not to choose the most advanced-sounding option
automatically, but to choose the method that best matches the biology of the
cycle.

If you are weighing ICSI, ask your team to translate the recommendation into
expected benefits and uncertainties. Some patients need ICSI for a very clear
reason; others are in a gray zone where either conventional IVF or ICSI may be
reasonable. In both situations, informed consent and individualized counseling
matter.



