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content - objectives





proper evaluation of male 
subfertility (more than semen analysis)


• identify correctable pathologies

(hypogonadism, detrimental exposure, varicocele)



• detect genetic disease(s)



• diagnose serious disease/ife-threatening

(testicular cancer)



• estimate prognosis of ART / (MD-) TESE





the aim of proper evaluation and 
treatment of male infertility is to


• achieve spontaneous pregnancy and


reduce the need for ART (and cost!)




• downgrade the level of ART needed



(ICSI–IVF)



• increase the success rate when ART is 


required





proper evaluation of male 
subfertility


• semen analysis (WHO 2010)

• clinical examination

• hormone measurements



(T, FSH, LH, SHBG, prolactin, TSH)

• genetic testing (when appropriate)



(karyotype, Y chromo. microdels, cystic fibrosis)

• imaging (when required)



(US of testis or varicocele, MRI of pituitary) 






VS 

NON-OBSTRUCTIVE AZOOSPERMIA

Small size testis


Hypergonadotropia – T may be normal

No sperm production – small islets ?

Sperm may be retrieved by MD-TESE


OBSTRUCTIVE AZOOSPERMIA

Normal size testis


Normal hormones (T, FSH, LH)

Normal sperm production


EASY BIOPSY to find sperm


Obstructive of non-obstructive


azoopermia ?





it takes two . . . 

• the decisions of treatment should not 
be done without evaluating the female 
fertility and prognosis





- age, ovarian reserve


- tubal status


- endometriosis




• the choice and preference of treatment 

depends sign. on economical realities





Predicting ongoing pregnancy in 
IVF and ICSI


• Holland has strict criteria for initiating IVF / ICSI 
treatments. 4928 couples were followed prospectively



• 1-year probability for OPR was 44.8% (42.1-47.5%)

The OPR for severe ICSI were 51% (aver. 1.8 cycles)



• ICSI for severe oligospermia (VCM < 1 milj) had sign. 
higher OPR than the IVF indicated treatments HR 1.22 
(1.07-1.39). The success rates were comparable for all 
diagnostic categories of IVF



• women’s age was an important predictive factor  


 
 
 
 
 
 
 
 
(Lintsen et al 2007)




Fertilization, pregnancy and embryo 
implantation after ICSI in OA and NOA


• 139 OA and 54 NOA



• fertilization rate 74.5% vs. 67.8% (P=0.0167)

 (maturation arrest 47%, Sertoli cell only 71.2%, 

germ cell hypoplasia 79.5%)



• PR was 36.8% in OA vs 36.7% in NOA, (NSD)



• embryo quality on day 2 was similar in all groups

 
 
 
 
 
 
 
 
 
(De Croo et al 2000)





Prediction model for LB in ICSI 
with testicular sperm


• retrospective cohort of 1559 TESE-ICSI cycles



• development set (n=1006) and validation set (n=553)



• live birth was associated with lower female age, first 
TESE-ICSI cycle, lower male LH, and higher 
testosterone, use of motile spermatozoa for ICSI, 
obstructive azo as dg.



• this model can crudely assist in patient counseling 
and decision making     


 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
(Meijerink et al 2007)







(MD-)TESE- results

• Large variation in the success of TESE-ICSI 
cumulative rates 17% vs 50%

                                         
Osmanagaoglu et al-03 & Giorgetti et al.-05




• ICSI results similar using fresh vs. frozen sperm 

 
 
 
 
 
 
 
 
Verheyen et al -04


• some report significant loss of frozen sperm 

 
 
 
 
 
 
 
 
Vloeberghs et al -15


• only preliminary testicular histology has some 
predictive value for sperm recovery 
Tournaye -11
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studyquestion: What are the chances of a couple with infertility due to non-obstructive azoospermia (NOA) having their genetically own
child by testicular sperm extraction combined with ICSI (TESE-ICSI)?

summaryanswer: Candidate TESE-ICSI patients with NOA should be counselled that, when followed-up longitudinally, only a minority
(13.4%) of men embarking for TESE eventually become a biological father.

what is known already: Data available in the literature are only fragmentary because they report either on sperm retrieval rates after
TESE oron the outcome of ICSI once testicular spermatozoa has been obtained, mostly in a selectedsubpopulation. Unfortunately, reliable data to
counsel men with NOA on their chance to become a biological father are still lacking.

study design, size, duration: This is a retrospective cohort study performed in the Centre for Reproductive Medicine, University
Hospital of Brussel, approved by the institutional review board of the hospital.

participants/materials, setting and methods: We identified all patients with NOA, based on histology, who had their
first testicular biopsy between 1994 and 2009. Patients were followed longitudinally during consecutive ICSI cycles with testicular sperm. The
primary outcome measure was live birth delivery. The cumulative live birth delivery rate was calculated, based only on ICSI cycles with testicular
sperm (fresh and/or frozen) available for injection. When patients delivered after transfer of supernumerary frozen embryos, this delivery was
tallied up to the (unsuccessful) original fresh ICSI cycle. The sperm retrieval rate and pregnancy rate were secondary outcome measures.

main results and the role of chance: Among the 714 men with NOA, 40.5% had successful sperm retrieval at their first TESE.
In total, 261 couples had 444 ICSI cycles and 48 frozen embryo transfer cycles, leading to 129 pregnancies and 96 live birth deliveries. Crude and
expected cumulative delivery rates after six ICSI cycles were 37 and 78%.

limitations and reason for caution: A retrospectivecohort study designwasthe only way to study the cumulativedelivery rate
after TESE-ICSI in couples with NOA. Intrinsic limitations are related to the observational study design.

wider implication of the finding: TESE-ICSI is a breakthrough in the treatment of infertility due to NOA, with almost 4 out of 10
(37%) couples having ICSI obtaining a delivery. However, unselected candidate NOA patients should be counselled, before undergoing TESE, that
only one out of seven men (13.4%) eventually father their genetically own child.

study funding and competing interests: None declared.

Key words: non-obstructive azoospermia / TESE / ICSI / pregnancy / cumulative delivery rate

Introduction
Prior to 1995, couples in which the male partner was diagnosed with
non-obstructive azoospermia (NOA) had to opt for donor sperm
or adoption in order to have children, however since the introduction
of testicular sperm extraction (TESE) (Devroey et al., 1995), these

couples also have a chance to father their genetically own child with
ICSI. TESE-ICSI has now become a routine procedure to treat male infer-
tility due to NOA.

While the initially reported retrieval rate following a first TESE attempt
in a well-defined NOA population was around 50% (Tournaye et al.,
1997a), retrieval rates reported later in the literature were inconsistent
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• 1994 – 2009 714 men with NOA underwent TESE 

• 40.5% had successful sperm retrieval

• 129 pregnancies resulted in 96 live births



• in this retrospective cohort study of unselected

NOA men only 1 out of seven fathered their genetically

own child 




Our results in Turku (5/17) ���



•  we have performed 169 operations, in 72 we 
retrieved sperm (43%) for freezing and later ICSI


•  Klinefelter men 30 – sperm recovered in 16 (53%)


•  Y chrom microdel 11 – sperm recovered in 6 (55%)


•  Prior ca 8 – recovery in 5 (63%)


•  Retention oper in 11, recovery 9 (82%)


•  Idiopathic 96, recovery 31 (32%)




Our results according to 
testicular histolgy


Diagnosis
 N
 SRR
 pregnancy


Sertoli cell only
 115
 30%
 11


Spermatogenic 
arrest


23
 52%
 3


Y-deletion
 11
 55%
 2


Klinefelter sdr 
 30
 53%
 2


Cryptorchidism
 11
 83%
 6


Previous Ca
 8
 63%
 3


Couples with ICSI (> 1 attempt)

 Live Birth Rate nearly 70%





general observation on studies 
of male factor infertility


• comparing ART and surgical treatment covers only a 
small area in the decision making for male infertility





- obstructive azoospermia





- varicocele with compromised semen quality



• non-obstructive azoospermia is most efficiently 
treated by microdissection-TESE combined with ICSI



• use of testicular sperm in non-azoospermia ??



- high DFI, asthenozoospermia, cryptozoospermia









ICSI results using epididymal vs. 
testicular sperm in obstructive AZO?

• ICSI results following testicular sperm extraction 
(TESE, n=94) and microsurgical epididymal sperm 
aspiration (MESA, n=200) in OA (CBAVD or vasectomy)



• LBR after MESA-ICSI was significantly higher than 
after TESE-ICSI 39% vs. 24% (P=0.011)



• clinical PR after MESA-ICSI were also significantly 
higher (39%) compared to TESE-ICSI (30%)



 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
(van Wely et al 2015)




ICSI results in severe male factor 
compared to donor IVF in sibling 

oocytes 

• 1117 metaphase II oocytes were divided into 512

for ICSI and 605 for donor IVF

• husbands sperm (ICSI) produced lower fertilization

rate 65.4% vs. 83.2%



• the zygotes derived from NOA had a lower cleavage

rate 96.4% vs 99.4%, but the rate of resultant good-

quality embryos was not different

 
 
 
 
 
 
 
 
 
(Zheng et al 2015)




ICSI results in severe male factor 
compared to donor IVF in sibling 

oocytes 



 
 
 
 
 
 
 
 
(Zheng et al 2015)


Asian Journal of Andrology 

Outcomes of ICSI treatment in severe male factor infertility 
JF Zheng et al

847

among all the fertilized eggs. The rate of good-quality embryos was 
the proportion of good-quality embryos at Day 3 among all embryos 
that had undergone cleavage.

Embryo transfer and clinical pregnancy
The embryos developed from the husbands’ sperm were preferentially 
transferred. If the embryos derived from husband’s sperm were of 
poor quality the embryos derived from the donor’s sperm might be 
transferred in accordance of the patients’ request, embryologists’ 
announcement of the embryo quality and a formal agreement. 
Normally, two embryos were transferred in each cycle. Three embryos 
might be transferred only if the female partners were older than 35 years 
of age. Only the embryos derived from sperm with identical sources 
were transferred in each cycle. Urinary HCG levels were measured 
2  weeks after transfer to diagnose pregnancy. If the gestational sac 
and fetal cardiac tube pulsations were observed with ultrasonography 
4 weeks after transfer, clinical pregnancy was confirmed.

Statistical analysis
The statistical analysis was performed with SPSS for Window 
(version 21.0, SPSS Inc., Chicago, IL, USA). The rates of fertilization, 
cleavage embryo and good-quality embryos were assessed by binary 
logistic regression analysis. The rates depending on the given landmark 
were set as the dichotomous dependent variable and the patient groups, 
treatments and sperm sources as covariates. The patient groups were 
also set as a categorical covariate to contrast the differences between 
the groups and their interaction with other covariates.

RESULTS
In total, 1281 oocytes were retrieved from 73 cycles of 72 cases with 
an average of 17.55 per cycle. Sibling oocytes from each cycle were 
randomized into two groups treated by ICSI with husband’s sperm and 
by conventional IVF with donor sperm for control. Overall, 512 out 
of 1117 MII oocytes were subject to microinjection, and 605 were 
used as controls. The significant reduction in the rate of the oocytes 
to form 2PN was demonstrated after they were microinjected with the 
sperm from the patients of nonobstructive azoospermia (P < 0.001), 
cryptozoospermia (P < 0.05) and necrospermia (P < 0.01) (Table 1). 
As the fertilized eggs further developed in vitro, at Day 2–3 the rate 
of total embryos that had undergone cell division was lower than the 
control in nonobstructive azoospermia  (P  <  0.05), but was similar 
in cryptozoospermia and necrospermia to the control  (Table  1). 
However, the rates of fertilized eggs and cleaved embryos were not 
significantly different between three conditions of infertility (P > 0.05). 
The key landmark of the embryonic development for embryo transfer 
was the rate of the achieved embryos with good morphology after 
72 h culture in vitro. The rate of these good-quality embryos was not 
affected by the sperm sources and was also not different between the 
three diseases (Table 1).

The outcomes after embryo transfer were presented separately 
(Table 2). In total, 57 women (57 cycles) were implanted with their 
fresh husbands’ sperm-derived embryos with an average of 1.93 and 
led to 21 cases of pregnancy. As 2 cases were naturally aborted at early 
and mid-term stages, 19 women gave live birth to 13 boys and 9 girls. 
Seven women (7 cycles) accepted embryo transfer with fresh donor 
sperm-derived embryos at an average of 2.43, and 3 became pregnant. 
One case was aborted in early pregnancy, and 2 were successfully 
pregnant and give live birth to 1 boy and 2 girls.

DISCUSSION
In this study, 72 couples (73 cycles) from a total of 5055 ICSI cycles 

within 10 years at our center were qualified for our study design. These 
patients were carefully diagnosed and characterized by the following: (1) 
on the oocyte retrieval day, either the number of motile sperm from two 
ejaculates or the relatively good-quality sperm from TESE was lower 
than the number of oocytes and (2) the couples understood the quality 
of the husbands’ sperm and requested and consented to use donor sperm 
to fertilize excess sibling oocytes by IVF. The retrospective analysis 
demonstrated a lower rate of successful fertilization and a satisfactory 
rate of good-quality embryos in all patients with ICSI treatment, and a 
lower rate of the embryo cleavage in nonobstructive azoospermia. The 
derived embryos were able to further develop in vitro to be qualified for 
embryo transfer. The finding revealed that a relatively poor fertilization 
ability of individual sperm appeared in severe male infertility during ICSI 
treatment, but the transfer with good-quality embryos might also give 
rise to relatively satisfactory rates of pregnancy and live births (Table 2). 
Until date, this study is the first report of utilizing donor sperm on sibling 
oocytes as a control to evaluate and differentiate the reproductive abilities 
of the sperm quality in nonobstructive azoospermia, cryptozoospermia 
and necrospermia. We believe these results provide a relatively strong 
guideline for treating severe male factor infertility.

This study demonstrated that if careful examination of centrifuged 
semen from two ejaculates under microscope, some cryptozoospermia 
could be found from the primarily diagnosed nonobstructive 
azoospermia, and several or dozens of motile sperm and sperm with 

Table 1: The mean rates of fertilization and developmental viabilities of 
the embryos derived from husband’s sperm and donor on sibling oocytes

Azoospermia Cryptozoospermia Necrospermia

Husband Donor Husband Donor Husband Donor

Number of cycles 28 28 34 34 11 11

Number of oocytes 250 255 242 321 67 128

Number of MII 
oocytes

228 214 224 282 60 108

Fertilization

Number 149 178 154 213 39 92

Rate (%) 65.4* 83.2 68.8** 75.5 65.0* 85.2

Cleavage

Number 141 177 150 204 36 90

Rate (%) 94.6** 99.4 97.4 95.8 92.3 97.8

Good-quality 
embryo

Number 76 95 70 99 18 44

Rate (%) 53.9 53.7 46.7 48.5 50 48.9
*P<0.001; **P<0.05; compared to the rate of the corresponding donor control on sibling 
oocytes. MII: metaphase II

Table 2: Clinical outcomes after embryo transfer

Azoospermia Cryptozoospermia Necrospermia

Husband Donor Husband Donor Husband Donor

Embryo transfer

Cycle 25 1 27 3 5 3

Average number 1.96 2.0 1.89 2.33 2.0 2.67

Pregnancy

Number 9 0 11 2 1 1

Rate (%) 36.0 0 40.7 66.7 20.0 33.3

Delivery

Number 8 0 10 1 1 1

Rate (%) 32.0 0 37.0 33.3 20.0 33.3
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IVF or ICSI in patients with 
borderline sperm


• 106 couples undergoing IVF (669 oocytes) or ICSI

(761 microinjected) on sibling oocytes

• borderline -  < 20 M/ml o/a < 40% motility (WHO 1999)



• in 26 patients fertilization only after ICSI (not IVF)

• in 2 patients there was no fertilization (ICSI / IVF)



• predicting is impossible - performing ICSI on at least

some oocytes will avoid unnecessary fertilization failure.



 
 
 
 
 
 
 
(van der Westerlaken et al 2006)




IVF or ICSI in patients with 
borderline sperm


Cleavage Results
Significantly more type 1 and 2 embryos developed after
ICSI compared with IVF (83% vs. 72%) in the group of
patients with fertilization after both IVF and ICSI. There was
no difference in embryo quality between ICSI embryos de-
veloped in cycles with and without fertilization in IVF (83%
vs. 77%). These results also are given in Table 1.

Embryo Transfer and Pregnancy Results
In 5 of the 106 patients there was no transfer: in 2 patients,
because there was no fertilization, and in 3 patients, because of
ovarian hyperstimulation syndrome. Overall, more ICSI em-
bryos were transferred compared with the case of IVF em-
bryos (140 vs. 50). In the IVF! group (n " 78), 91 ICSI
embryos and 50 IVF embryos were transferred: 14 transfers
of only IVF embryos (18%), 27 transfers of a mixture of IVF

and ICSI embryos (36%), and 34 transfers of only ICSI
embryos (44%).

In total, 50 patients became pregnant: 14 in the group with
fertilization only after ICSI (54% per transfer) and 36 in the
group with fertilization after both IVF and ICSI (48% per
transfer). These data also are given in Table 3. No significant
differences were found with regard to pregnancy rates and
ongoing pregnancies between the three groups of embryo
transfers (IVF, IVF-ICSI, and ICSI).

DISCUSSION
In case of male subfertility, the ICSI treatment results in
higher fertilization rates per oocyte compared with conven-
tional IVF treatment in this study (50% vs. 41%). However,
when the fertilization percentage is calculated per patient,
three groups of patients can be discriminated: one without

TABLE 2
Sperm parameters of the 106 patients included in this study.

Variable

Patients with no
fertilization after

IVF and ICSI
(n ! 2)

Patients with
fertilization

only after ICSI
(n ! 26)

Patients with
fertilization after

IVF and ICSI
(n ! 78)

Before processing
Concentration, # 106 mL (mean $ SD) 17.0 $ 19.8 19.3 $ 14.0 26.2 $ 33.5
Motility (% $ SD) 28.0 $ 7.1 32.6 $ 14.3a 39.7 $ 20.1b

Total motile count, # 106 (mean $ SD) 5.5 $ 2.2 19.4 $ 18.9 25.7 $ 28.0
After processing

Concentration, # 106 mL (mean $ SD) 23.0 $ 8.5 30.9 $ 17.2 33.4 $ 27.1
Motility (% $ SD) 62.5 $ 44.5 46.4 $ 23.0 57.2 $ 18.9
Total motile count, # 106 (mean $ SD) 2.8 $ 4.9 2.3 $ 1.5c 3.4 $ 2.8d

a,b Significantly different from each other (P%.04).
c,d Significantly different from each other (P%.01).

van der Westerlaken. To IVF or to ICSI in case of borderline semen. Fertil Steril 2006.

TABLE 3
Embryo transfer, pregnancy rate, and implantation rate (101 patients).

Variable

Patients with
fertilization
only by ICSI

(n ! 26)

Patients with fertilization
IVF and ICSI

(n ! 75)a

ICSI IVF IVF IVF " ICSI ICSI

Transfers 26 0 14 27 34
Pregnancies 14 (54) 0 6 (43) 12 (44) 18 (53)
Ongoing pregnancies 11 (42) 0 5 (36) 11 (41) 17 (50)
Note: All data are n (%).
a In 3 patients there was no transfer because of ovarian hyperstimulation syndrome.

van der Westerlaken. To IVF or to ICSI in case of borderline semen. Fertil Steril 2006.

398 van der Westerlaken et al. To IVF or to ICSI in case of borderline semen Vol. 85, No. 2, February 2006




ICSI problems -sperm DNA damage ?


• 30-40%  increased risk of birth defects related to ART

(Hansen et al 2005)



• risk of birth defects following ART 8.3% compared to

5.8% in spontaneously conceived children



• ICSI resulted in 9.9% rate compared to 7.2% in IVF

whereas risk in IVF is partly explained by age, weight

this is unlike in ICSI (Davies et al 2012)




• several reports of normal physical development (-18 ys)

following ICSI




Conclusions

• treatment of severe male factor infertility and even 
azoospermia is efficient through ICSI.

(combined with sperm recovery).



• female fertility should be carefully evaluated as it 
significantly affects the infertility treatment results.



• availability and experience are significant factors 
when selecting the most suitable treatment.



• price and reimbursement system play a significant role 
in patient preference.






Thank you !
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