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INTRODUCTION

•

Testicular sperm for ICSI = breakthrough in
the treatment of the azoospermic man with
primary testicular failure in the mid-nineties

•

At the clinical level, open TESE and microTESE are the retrieval procedures of choice

•

Cochrane meta-analysis: insufficient evidence
to recommend one over the other, the least
invasive should be used
Van Peperstraeten et al., Cochrane Database Syst. Rev.
2008

•

Success rates of ICSI-NOA may highly vary
according to the etiology of NOA and the
selection of the patients
I

INTRODUCTION

•

NOA results in lower fertilization rates and clinical pregnancy rates
than OA

•

Less than 1 in 3 NOA men realize their wish to become a biological
father
Vloeberghs et al., HR 2015

•

No single clinical parameter or combinations seem predictive for
testicular sperm retrieval
Histopathology, FSH, Inhibin B

•

TESE is a quasi ‘blind’ procedure by urologists/gynecologists
• Without real-time communication with the ART lab
• Direct communication between the OR
and the ART lab during retrieval
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INTRODUCTION

The message
to the IVF lab =
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INTRODUCTION

•

At the lab level, especially in NOA:
• The ART lab is challenged to efficiently process the tissue
• Find sperm in the heterogeneous cell suspension
• Select the sperm with the highest potential to fertilize the oocyte and produce a
competent embryo

•

Aim of the present presentation

What can the IVF lab do to maximize sperm recovery
for ICSI in NOA patients?
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TISSUE PROCESSING IN THE IVF LAB

•

In the mid nineties, comparison of 4 mechanical procedures (OA)
Verheyen et al., HR 1995

• Shredding followed by fine mincing
• Sterile pincettes, needles, scissors

•

Most widely used tissue processing procedure immediately after
retrieval

•

Before ICSI: washing or density gradient centrifugation

•

In NOA, these simple procedures often fails
• Abundance of red blood cells
• High concentrations of germ cells, Sertoli cells and interstitional cells
I

TISSUE PROCESSING IN THE IVF LAB

•

Erythrocyte-lysing buffer
Nagy et al., FS 1997

•
•
•
•
•

Centrifugation of the tissue suspension
1-2 ml ELB buffer upon the pellet
Incubation at room t° for 5 min
Dilution and centrifugation
Resuspension of the pellet

•

Reduces the duration of sperm searching and improves the sperm
selection process

•

No negative effect on the sperm fertilizing potential
Crabbé et al., HR 1998
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TISSUE PROCESSING IN THE IVF LAB

•

Sperm searching may be very time consuming

•

Enzymatic digestion of the remaining tissue if no sperm observed
in the wet preparation post-mincing
Salzbrunn et al., HR 1996 (Collagenase IA)
Crabbé et al., HR 1997, 1998 (Collagenase IV)

•

Commercially available ready-to-use product (GM501 Collagenase)
•
•
•
•
•
•

•

Centrifugation of the tissue suspension
1-2 ml enzyme solution upon the pellet
Incubation at 37°C for 1 h
Enzyme dilution
50xg centrifugation to remove remaining undigested pieces
Centrifugation of the supernatant

Followed by ELB treatment if needed
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TISSUE PROCESSING IN THE IVF LAB

•

The enzymatic procedure
•
•
•
•

•

Maximizes sperm recovery in the lab
Saves time to find sperm
Improves selection of higher quality sperm for ICSI
Most effective tissue processing procedure for TESE-NOA

Nevertheless, the procedure may still require several hours,
depending on
• The number of observed sperm
• The quality (motility) of the sperm
• The number of oocytes to be injected

•

The use of enzymatic digestion may be one of the many
confounding factors explaining the reported differences in success
rates in NOA patients
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SELECTION OF NOA SPERM FOR ICSI

•

Another challenge for the ART lab

•

Selection of individual sperm is based on

1. Motility (viability)
2. Morphology
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MOTILITY OF NOA SPERM

•

The rare sperm may be/become motile in suspension, but are
often immotile

•

Extensive search for motile sperm as indicator of viability

•

Only immotile or insufficient motile sperm to inject all oocytes

•

Fertilization rate is lower in cycles with only immotile testicular
sperm, especially in NOA cases
Nagy et al., HR 1998
Verheyen et al., HR 2004
Dafopoulos et al., RBMO 2005

•

Different techniques for real-time selection of viable immotile
sperm

I

MOTILITY OF NOA SPERM
1. Overnight in vitro culture of tissue suspension
• Sperm maturation
• Gain in motility

•

In-vitro culture is unpredictable in NOA
Liu et al., HR 1997

•

Single report on effectiveness of pre-incubation of testicular sperm
in NOA
Balaban et al., HR 1999

•

In-vitro culture only improved the quality of motility (in motile
sperm), but increased DNA fragmentation and structural
chromosomal abnormalities
Dalzell et al., FS 2004

•

Non-reproducible results
I

MOTILITY OF NOA SPERM
2. Mechanical touch technique (MTT)
•
•
•
•

Sperm tail flexibility test
Used since the introduction of ICSI in the nineties
Flexibility of the tail upon touching = sign of viability
Rigidity of the tail and inability to recover the initial position = sign of nonviability

•

First described in 2004 by

•

Pros

De Oliveira et al., HR

• Safe procedure
• Does not change sperm integrity

•

Cons
• Not 100% accurate
• Requires a certain level of expertise
I

MOTILITY OF NOA SPERM

3. Hypo-osmotic swelling test (HOST)
• Tests the functional integrity of the sperm membrane
• Viability is based on tail swelling or curling

First described in 1984 by Jeyendran et al., J. Reprod. Fertil.

Dead
sperm

I

MOTILITY OF NOA SPERM

•

Modified and simplified procedure
•
•
•
•
•

Verheyen et al., HR Update 1997

Comparison of 4 HOS media
Mixture sperm buffer – milli Q water (1:1)
Better long-term survival than Jeyendran medium
Exposure during 1 min
Re-equilibration in isotonic sperm buffer before injection

•

Applied in several centers

•

Pros
• Easy to apply
• Physiological

•

Cons
• Interpretation may be difficult, especially in frozen sperm
• False-positive (spontaneous curling) and false-negative results
I

MOTILITY OF NOA SPERM
4. Exposure to motility enhancers
• Phosphodiesterase inhibitors
• Increase the intracellular cAMP levels
• Stimulate motility

•

The effect of pentoxifylline on sperm motility was first described in
1978
De Turner et al., FS 1978

•

Embryo toxicity tests performed in mice

Tournaye et al., HR 1994

• Adverse events avoided by washing sperm after PTF exposure

•

Use of PTF resulted in improved outcome (also post freezing)
Tasdemir et al., JARG 1998; Kovacic et al., J. Androl. 2006; Griveau et al., RBMO 2006
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MOTILITY OF NOA SPERM
Kovacic et al. 2006

I

MOTILITY OF NOA SPERM
Mangoli et al., FS 2011 : PTF is more effective than HOST

I

MOTILITY OF NOA SPERM

•

Family member of PTF = theophylline
Ebner et al., FS 2011: prospective sibling oocyte trial

•

Ready-to-use commercially available product (SpermMobil)
• Addition of 3µl product to 10µl sperm droplet under oil
• Motility induced within 10 min, lasts for 1hour
• Motile sperm selected and washed prior to injection

•

Validation of SpermMobil in CRG UZ Brussel
•
•
•
•
•

Only used if motile sperm are not found
Easy to use and significant reduction in search time for sperm
No negative effect on fertilisation, embryo quality and implantation
Higher efficiency than other immotile sperm selection techniques
Our standard, after minimum 15 min searching for motile sperm
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MOTILITY OF NOA SPERM

•

Pros
• Easy and rapid procedure
• Easy interpretation

•

Cons
• Chemical compound
• Safety concerns

•

No evidence of anomalies in offspring so far
Ebner et al., FS 2014

•

Larger follow-up studies (multicenter) are needed

I

MOTILITY OF NOA SPERM
5. Laser-assisted immotile sperm selection (LAISS)

•

Introduced in 2004

by Aktan et al., Andrologia 2004

• Direction of a single laser shot to the tail tip
• Causes tail coiling or displacement in vital sperm
• Improves fertilisation rates and take-home-baby rates

•

Validated in 2012 in CRG UZ Brussel: effectiveness LAISS = HOST

•

Pros
• No safety concerns, no exposure to chemical compounds
• Easy procedure, easy interpretation

•

Cons
• Expensive equipment (laser)
I

MOTILITY OF NOA SPERM
6. Birefringence-polarization microscopy

•

First reported in 2004 as selection procedure for viable sperm
Bacetti et al. 2004

•

Normal sperm have birefringent characteristics (nucleus,
acrosome, midpiece, tail)
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MOTILITY OF NOA SPERM

•

Birefringence of the sperm head correlates with sperm viability
Gianaroli et al., FS 2008
ICSI with selected birefringent sperm in cycles with severe OAT with no
“progressive” motility + TESE cycles

•

Selection of birefringent immotile sperm resulted in higher
clinical pregnancy and implantation rates
Ghosh et al., Andrologia 2012

•

High equipment cost

I

MOTILITY OF NOA SPERM

•

Several techniques available to select viable immotile sperm,
with differences in
• Complexitity and reliability
• Time and cost
• Safety?

•

Effective in selection of viable sperm

•

Only case reports and small cohort studies are available
Large, properly controlled studies are lacking but difficult to
perform

•

Increase fertilization and pregnancy rate

•

Whatever the technique used, the success of ICSI with initially
immotile sperm is lower than with motile sperm
I

MORPHOLOGY OF NOA SPERM

•

The rare (motile or viable sperm) are often morphologically
abnormal

•

Selection of morphologically normal sperm in NOA patients???

•

As normal as possible, avoiding
•
•
•
•

Severely amorphous heads
Cytoplasmic droplets (immature spermatids)
Immature stages (ROSI)
Broken necks

•

Limits? Defined by each center

•

To inject or not to inject?
I

ROLE OF THE LAB IN NOA-TESE

•

Adequate processing of testicular tissue

•

Careful identification of sperm in the suspension

•

Optimal selection of sperm (motility/viability/morphology)

•
•

Does the lab’s responsability stop here?

•

Cryopreserve the NOA sperm

NO!

I

CRYOPRESERVATION OF NOA SPERM

•

Further deterioration of the poor-quality sperm by freezingthawing!

•

ICSI with frozen TESE-NOA is even more demanding and timeconsuming than with fresh

•

When and how to freeze to optimize success rates?

•

When? Two approaches
• Diagnostic testicular sperm retrieval with cryo (ICSI with frozen sperm)
• Therapeutic testicular sperm retrieval (ICSI with fresh sperm + cryo)

•

Both approaches have pros and cons

•

Choice depends on
• Flexibility to schedule TESE
• Preference of the doctor and the patient
I

CRYOPRESERVATION OF NOA SPERM

•

How to freeze? Many variables
• Constitution
> Biopsy
> Suspension
> Single cells

• Preparation
• Cryoprotectant
• Freezing procedure
• Device

•

What is the cut-off for freezing in terms of sperm quality for
freezing?

I

CRYOPRESERVATION OF NOA SPERM

•

Common practice
•
•
•
•

Tissue suspension
Glycerol as CPA
High-security straws or vials
Slow freezing

•

Post-thawing loss of quality

•

Single sperm freezing – vitrification?

more painful ICSI procedure

• Save time in frozen cycles
• Shift time-consuming sperm selection procedure from ‘post-thawing’ to ‘prefreezing’
• Different carriers described
> Microcentrifuge tubes
> Microdroplets under oil
> Emptied zona pellucida
> ICSI pipettes
> Mini straws

• No common use
I

CRYOPRESERVATION OF NOA SPERM

SpermVD

I

CRYOPRESERVATION OF NOA SPERM
SpermVD

•

A 0.8-1µl droplet of a mixture of sperm freezing medium and
sperm buffer (1:1) is placed on each well of the device

•
•
•

Device is placed in a dish with oil

•
•
•
•

The same dish contains the droplets with sperm suspension
Selected sperm are transferred from a collection droplets to the
wells on the SpermVD
The device is removed from the dish with oil
Placed inside a cryovial
Submerged into liquid nitrogen
Ultrarapid cooling (vitrification?)

I

CRYOPRESERVATION OF NOA SPERM

•
•
•

Prospective cohort study: 44 patients
631 sperm vitrified, 86% motility
Post warming
•
•
•
•
•

•

607 sperm retrieved = 96% recovery rate
180 motile sperm retrieved = 33% recovery of motility
59% fertilization rate
24 (55%) clinical pregnancy rate
32% delivery rate

CRG UZ Brussel started validation of the device
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CONCLUSIONS

•

Responsibility of the lab in sperm recovery for NOA patients =
huge!
•
•
•
•

•
•
•
•

Processing of the tissue
Identification of sperm
Selection of viable normal sperm
Succesful cryopreservation

Highly demanding job
Tips and tricks may ease the burden
Lab staff are not only highly selecting, but highly selected,
dedicated staff
Although working after the scenes, they always keep the patients
and their childwish in mind
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