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ABSTRACT

Objective: : To review the debate about the routine use of cryopreserved testicular sperm for
intracytoplasmic sperm injection (ICSl) from patients with non-obstructive azoospermia (NOA),
as some authors suggest repeating sperm retrieval in such cases due to poorer ICSI results
when frozen-thawed testicular sperm is used compared with fresh sperm.

Methods: : A systematic literature review was performed in August 2020 using the Medical
Literature Analysis and Retrieval System Online (MEDLINE), Web of Science databases and the
Excerpta Medica dataBASE (EMBASE), and we included 26 studies that were considered eligible
for this systematic review.

Results: : In all, 1189 publications were screened and 26 articles were included in the
systematic review. Three meta-analysis reviews were included and they all concluded that
the use of fresh and frozen sperms for ICSI from patients with NOA showed comparable
fertilisation and pregnancy rates.

Conclusion: : The use of frozen testicular sperm from men with NOA results in fertilisation and
clinical pregnancy rates similar to those of fresh sperm. This may encourage fertility centres to
use frozen testicular sperm samples, as this policy has certain advantages that would help with
organising their workflow.

Abbreviations: CPR: clinical pregnancy rate; 2PN%: two pronuclei % fertilisation rate; ICSI:
intracytoplasmic sperm injection; NOA: non-obstructive azoospermia; OA, obstructive azoos-
permia; SCO: Sertoli cell-only syndrome; (micro-)TESE: (microsurgical) testicular sperm
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Introduction

Azoospermia is defined by a complete absence of
sperm in the ejaculate after centrifugation of two
semen specimens and affects about 1-2% of males
and 10-15% of the infertile males [1,2].

Obstructive azoospermia (OA) is the absence of
spermatozoa in the ejaculate secondary to
a transport failure between the testis and urethra
[3]. While two-thirds of azoospermic cases are cate-
gorised as non-obstructive azoospermia (NOA)
caused by spermatogenic failure, which means fail-
ure to produce sperm in the testes, with
a spectrum of various causes of intrinsic testicular
impairment, but fortunately focal areas of sperm
production can be found in some of these men
with NOA [4].

An isolated diagnostic testicular biopsy should
rarely be indicated, as it will not provide definitive
proof of whether sperm will be found during sperm
retrieval, particularly in Sertoli cell-only syndrome
(SCO) and maturation arrest cases [5-10].
Histopathological evaluation by removal of rare sper-
matogenesis foci may jeopardise future retrieval

attempts [10]. So diagnostic biopsies are indicated if
the differential diagnosis between OA and NOA cannot
be established based on clinical and endocrine para-
meters, and also for screening for carcinoma in situ in
patients with azoospermia [11].

A suitable treatment for NOA is microsurgical testi-
cular sperm extraction (micro-TESE) followed by intra-
cytoplasmic sperm injection (ICSI). A testicular biopsy
can be performed on the day of oocyte retrieval and
fresh sperm can be used to fertilise the oocytes [12].

For those cases with anticipated difficult sperm
retrieval, it is better to start testicular sperm retrieval
at least 8 h before ovum retrieval to avoid post-
maturity oocyte damage [3]. However, this can cause
scheduling conflicts (operating room availability and
the urologist may change his time schedule). Another
option is to perform the surgical sperm retrieval inde-
pendent of the ovum retrieval day and freeze the
testicular sperm. An advantage of this is that the cou-
ple will know in advance that testicular sperm is avail-
able and therefore not worry about the possibility of
futile ovarian stimulation and financial loss.
Cryopreserved sperm also allows the embryologist to
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know whether viable spermatozoa are available for
ICSI before oocyte retrieval. Cryopreservation of testi-
cular sperm is generally recommended for fear of
future failure in order to obtain suitable spermatozoa
for ICSI in such patients [11].

Some authors suggest repeating the sperm retrieval
in such cases due to poorer ICSI results when frozen-
thawed testicular sperm samples are used compared
with fresh sperm samples, as they are convinced that
during the process of freezing and thawing spermato-
zoa are subjected to a series of drastic changes in their
environment. Phase transitions of the lipids in the
plasma membrane may impair the function of mem-
brane proteins that are needed for ion metabolism and
structural integrity. Freezing may also lead to extracel-
lular ice nucleation producing osmotic changes with
efflux of water from the cells, with loss of stability of
the lipid bilayer. Further consequences may also
include denaturation of proteins and structural defor-
mation of the cell organelles [13,14].

The aim of the present systematic review was to
review the debate about the routine use of cryopre-
served testicular sperm in ICSI in patients with NOA, as
some authors suggest repeating the sperm retrieval in
such cases due to poorer ICSI results when frozen-
thawed testicular sperm samples are used compared
with fresh sperm samples.

Methods

A systematic literature review was performed in
August 2020 using the Medical Literature Analysis
and Retrieval System Online (MEDLINE), Web of
Science databases, and the Excerpta Medica
dataBASE (EMBASE). Review articles, congress
abstracts and editorials were excluded. Search
terms included ‘non-obstructive azoospermia’ in
combination with the term ‘cryopreservation’ OR in
combination with the term ‘intracytoplasmic sperm
injection’. The search was limited to the English lit-
erature. References cited in selected articles and in
review articles retrieved in the search were used to
identify other studies and articles that were not
included in the initial searches. We included the
articles that provided the highest level of evidence.
The systematic review was performed following the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [15]
(Figure 1).

Results

In all, 1189 publications were screened and 26 of them
were included in this systematic review based on our
inclusion criteria and were considered eligible for this
study. Duplicate studies and abstracts were excluded.
Only full-text articles in the English language were
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Figure 1. Flow diagram of the search results.

included. Non-relevant records were excluded based
on title and abstract (n = 908). Non-relevant records
were excluded based on full-text evaluation (n = 255).
Three meta-analysis reviews were included and they all
concluded that the use of fresh and frozen sperm
samples in ICSI in patients with NOA showed compar-
able fertilisation and pregnancy rates.

Discussion

Cryopreservation of testicular sperm is routinely
recommended for fear of future failure to obtain motile
spermatozoa in NOA cases. Some authors suggest
repeating the sperm retrieval in such cases due to
poorer ICSI results when frozen-thawed testicular
sperm samples are used compared with fresh sperm
samples. The present systematic review focussed on
this debate. A systematic literature review was per-
formed in August 2020 using MEDLINE, Web of
Science databases and EMBASE. We screened 1189
publications and 26 articles and three meta-analysis
reviews were included.

The success of testicular sperm cryopreservation
and their further use in ICSI was first reported in the
1990s. We may refer to Table 1 for a comparison of ICSI
outcomes between fresh and frozen testicular sperm
from patients with NOA to glean confidence in the
frozen sperm results in ICSI [16-37]. Table 1 also
shows that the cryopreservation protocol varied



ARAB JOURNAL OF UROLOGY 249

(panuruo?)

sdno.ib (pasedwod ANT Ul ulw o€
paIpn1s 0M} 9y} U3IMID] Y 0S|e 3J9M SISed Q) SIsed udy) (04d11434) 9zaa.14 wiads [87] €£10T
puB Y "ddD ‘%Nd T Ul DUSBPYIPON 74T ¥'1T 9zl €U 767 8E€T 9 LYY 66 ¥8 VON Wiou) wuads Jendsal ysaid ‘uotsuadsns wuads Jegdonsa)  w Jo uedesey
AN
(pasedwod ul ujw G| uayy (payadsun)
dnoub wiads uazouy 3y} Jo 0S| 9J9M S35BD /() SIsed ‘paw buizaaly wiads [z21 oLOT
INOABY Ul YT PUB YdD Ul DUBRBKPIP Y  £LE  L'LS 99 1'/S 805 ¥'€9 Iy 1A VON WwoJj wuads Jejndnsal ysaiq ‘uoisuadsns wuads Jejndnsa) *Ip 13 1s|e)y]
sdnoib paipnis om) 9y} uaamiaq Sased pauonusw [97] 600C
4dD PUB %Nd Z Ul DURPYIPON 05/ 00 05/ 00 8/5 ¥6l ¥ 4 VON WoJj wiads Jejndnsal ysai{  jou sem [odo3oid Buizaay wiads  “p Ja nsaeqy
sdnoib
paipnis om1 syl ussmiaq yq S95ed ANT Ul ulw G| usyl (0idiue) [sZ] 800Z
pue Y| ‘YdD ‘%Nd T Ul DUIBYIPON 9L €8l 80L 99 £le Lee 9€9 199 ¥9 €6 YON Woyy widds Jejnonsal ysaid 92331 Wiads ‘anssiy Jejndnsa| “Ip J2 uoy
dnoub ysaiy
3y} pue (49119q) USZO0J 3Y} UdIMID] $3sed YO pue ANT Ul UlW G| Udy} (U] [¥Z] 00T
Yg1pue Y| ‘Ydd ursadulRPld  £€€ L'ly 8¢l 06T £ee S0 675 8€S Sv. 899 9 24 VON wiouj uuads Jendiisal ysaty  J1ayng 3|oA 1s3) ‘anssiy Jejndisa] “p 32 N\
(z 24nb14) (sda1s
sdnoib paipnis om} 0M}) 192331} 3|qewwelboid
9Y} U9IMI] Y| pue Ydd ‘Aujenb SWwiIadSs UIZOJ) UMO SNSIDA SISRD -JWIS [00JIN U3Y} (dUIA)) 7] S00T
0AIQUID ‘9Nd T Ul DUIBPYIPON 781 'Sl go0L 6§ 14/ 41} $19  L'99 8y TSE €l €l VON wiosj uuads Jendisal ysasy  Jayng 3|of 1sa) ‘anssi Jendiisa)  “v Ja aasney
(sda1s om1) ANT Ul [cad
sdnoib paipnis z ay3 usamiaq S3sED ulw 9| U3Y3 (SUIAI[) 4a4nq Yok 00T “v 12
dl PUB YdD ‘9%Nd T Ul 9UIHIP ON 9/ VL IV/A:]! 085 €65 ed W VON WoJj wiads Jejndnsal ysai4  3sa1 ‘uoisuadsns wiads Jejndnsa| uakayap
AN
sdnob paipnis (pa1pnis os|e d1am ul ulw GL—-0L uayy (YndIpan)
0M] 3y} U3amIaq Ydd ‘Aujenb $3sed uol1daful prrewsads) sased wnipaw buizaaly wuads [12] Z00Z
0AIquId “9Nd T Ul 9dUIYIP ON 0vE €T 898 T¥8 289 009 0S /€ VON WoJj wiads 1ejndisal ysaid ‘uoisuadsns wuads Jejndiss]  “v Jo esnos
(uw/3,01-) 4Jaquieyd
sdnoib (pasedwod buiuieyuod-inodea uaboiyu
paIpn1s oM} Y} UaaMIaq Yg1 0S|e 3JaM SISED () Sased uay) (uIA]) Jaynq Mjok [0z] Z00Z
pue Yl "ddD ‘%Nd T Ul DUIBPYIPON 947 §'€C VA4 A} 1/ 85t 0'ls  01s 59 €9 VON oy wiads Jejnonsal ysai4 153} ‘uoisuadsns wiads Jejnonsa) o 1 49|patid
S3SED YO UBY} YON ul
1amo| Apuedyiubis sem ydd wiads (pasedwod AN Ul [61]
u3zoJ4 3y} Ing sdnoib paipnis 0S|e 3JaM SISED () Sased UlW G| U3Y3 (SUIAI[) Jaynq Yok L00T “p 32
OM) 3} U3IMID] YdD Ul 9dUI3YIP ON €€ 16 6 LL VON WoJj wiuads Jejndnsal ysai4  3sa1 ‘uoisuadsns wiads Jejndnsa| ebeunyng
Huijood pajjonuod
sdnoib dals omy uayy |04924|6 [81]
paIpnis oM} 8y} UaaMIaq Yg (pasedwod osje a1am sased yQ) %21 YHUM Jaynq y|oA-a1esd 000T “p 32
pue Y| "ddD ‘%Nd T Ul DUIBYPIPON €66 €€€ Y4 74 £ee L9 9'ls  L'SS 13 6 YON Wwoly wiads 1eindisal ysal4 -1531 ‘uolsuadsns wiads Jejndonsa|  uuewnaqeq
(z 21nb14) (sdais omy)
sdnoib paipnis omy sy} 192391 9|qewweiboid-1was [£1]
ulaM1aq Yg1 pue Y| ‘Ydd ‘Aujenb (15} |OODIN USY3 (SUIAI[) Jaynq Yok 6661 “Ip 12
0AIqUId ‘9Nd T Ul DUIRYIP ON 00 L'9L gz Lol 9 v'lt 1'99  9¥L 8'€s 9SS Sl (44 YON Woyj widds Jejnoisal ysai4  1sd) ‘uoisuadsns unads Jenonsa) Joso)-uag
sdnoib paipnis omy ayy ulw Qg 4o} (Uuiwy/d,0L-) Jaquieyd
u39aMIaq Y41 pue Y| ‘ddd ‘Aujenb S958) Inodea usboiyu usyy (duindj) [91] 661
0KIqId ‘9Nd T Ul DUIBPYIPON /1T L6 88 80l 0tz V'Lt v/ LULL 09 Sty (74 Pl VON WOy widds Jejndnsa) ysai4  Jayng §|oA 153} ‘anssiy Jejndisa]  “pp 12 43[patid
sy} nsas Juedylubis wiads  wJtads  wuads  wuads  wuads  wiads  wiuads  wuads  wuads  wiads u u yum pasedwo) AbBojopoyrow buizasi4 uoledl|qnd
ysal{ USZol4 ySdl4 USZOJ{ YSal{ UIZOI{ USal{ UIZOI{ Ysai{ Uudzol{ ‘s9PAd  ‘saphd
% ‘13491 % "l % '13/4dD % %'(%Nd ) orves 4594 VON
‘ofiquia pooo uonesl|a4 uszoy

“wiIads JejndIIsa) paAsLIal [e216INS PIMBYI-USZOJ) SA Usaly Buisn s3]pAd 5] Jo uosuedwo) *| dqe]



250 M. AMER AND E. FAKHRY

‘winipaw paw ‘nodea usbouiu pinbi| :ANT ‘93l YuIg-aA1| ;4G ‘a1el uoneiueidw ‘Y| Lajsuesy oKiquis i1

ANT Ul UlW 0g usYy)

dnoib wuads ysaiy ay3 S95ED (a411011A) "paw Buizaayy wisds [£€] LZOT
JoInoAej Ul Yg pue Ydd ulsaduaisyla /8y STE 4% TR £€Ts Sov 1z L€S 9y Thy 14 X4 oLL VON Wiou) wuads Jejndisal ysaid ‘uotsuadsns wiads Jeimdnsa)  *p 2 bueyz
(pasedwod ANT Ul Ulw G|
sdnoib paipnis om) 3y} usamiaq 0S|e 2IIM SISED Y) SISED uay} (04d1a4) 9zaauy wiads [9€]
487 PUB HdD ‘%Nd T Ul U131 ON 0y 9¢ 00z €l 028  09¢€ 143 9¢ VON WoJj wiads Jejnonsal ysaid ‘uoisuadsns wiads Jeinonsa)  6L0Z Yered
(paJedwod os|e a1em
s3sed d|wIadsoozoldAd pue ANT Ul Ulw G| [s€]
dnoib wuads ysaly $35BD Q) (5914200 Ysaid) sased U3y} (UOd-1Pa) 9zda4) wiads 8L0T v 12
9Yl JO INOABJ Ul YFT Ul DUALBPYIPY  §IE  STL €6y E£VE ¥65 9§ I/ 8L VON wolj wiads Je[ndisa) ysai4 ‘uoisuadsns wiads Jendnsa) ewefnyo
(unw/,1-)
xoq buizasiy
(paJedwod osje a1am nseld e uj inodea uabouyu usyy [¥€1 10T
sdnoib paipnis oml syl usaIMIS] Y| $3sed 2lWIads00z01dA1d) sased (01611Q) "paw buizasiy wiads *p Ja 1eyes
pue 4971 ‘4dD ‘%Nd T Ul 92u1ayIp ON Sy 88l £/ Tu z8l 88l 175 06v 2z 8y VON wolj wiads Jejndisay ysal4 ‘uoisuadsns wuads Jendnsa) -19)ydeyYdS
(sda1s omy
‘sn|d-d16e0A1)) 19z931 |92
dnoib wuads uszouy S9sED pasuaIndwod uayy (nJIpay) [€€1 SLOT
9} JO INOARJ UL Y| UI DUIRYIPY ¢l 8Y £l €9s 07 18¢ §v9 €99 965 989 19 (94 VON Woyj widds Jejndisal ysai4  “pau wiadsoAd ‘anssi Jenonsa) °Ib 12 yaed
ANT UL Ulw 0L-S
sdnoib paipnis omy ay3 sased Uay3 (duIA|) Jaynq jok [z€1 s10T
U99M1SQ YgT PUB ¥dD Ul DUIBPIPON 907 0'LT €1z €T Svl 009 VON wolj wiuads Jendsa) ysal4 1591 ‘uoisuadsns wuads Jejnonss) v Ja [9ssaH
dnoib wiads ANT Uy} [1€]
ysalj 3yl JO INOAR} Ul YdD pue (s95BD ) 1ESOW-UON) S95ED (016110) "paw buizasiy wiads Loz i
Aujenb ofiqus ‘9Nd 7 I saduaKRYId 005 SET I've  TLL 009 S€C 9L ¥'SS 009 Tty (/4 Ll VON Wiou) wuads Jejndiisal ysaid ‘uotsuadsns wuads Jenonsa) ellinpep
ulw 0€-0¢ xoq
sdnoib paipnis om) weoyoiA1s buluiejuod-inoden [og]
SY1 USBMI] YgT pue YdD ‘Aujenb S3sED usbouiu usy (3)1j04UA) "pawW €1L0T °| 12
0fIqWd ‘9Nd T Ul DUIPIP ON  7/E  80€ b 9y 18 €15 8vy  89v 174 6¢ VON wolj wiuads Jendiisay ysal4  buizasiy wiads ‘anssiy Jejndnsa]  njbondynaep
[62]
sdnoib paipnis om) (pasedwod (sda1s om1) 19z9a1) 91e4 €L0Z ‘P 12
SY1 USBMIS] YgT pue YdD ‘Aujenb 0S|@ 2J9M SISBD Q) S9SED  PIJ|0JIU0D USY) (3NDIPS) "paw woaayey
0AIQUID ‘9Nd T Ul DUIPIP ON #6196l L6z 8ve 088 098 09§ L'SY L€ 9 VON woyy wudds Jejndnsa) ysai4  Buizoduy wuads ‘anssy Jendnsa) 1°Pqy
s}nsaJ uesyiubis wiads  wuads  wuads wiads  wuads  wiaads  wuads  wuads  wuads  wiuads u u yum pasedwo) Kbojopoyraw buizasi4 uoledl|qnd
ysal{ UuSZoiJ ysal{ USZOJ{ YSdl{ USZOM{ ysdal{ UuSzZoi{ ysal{ uszoi{ ‘soPAd  ‘saphd
% '13/491 % I % "13/4dD % %(%Nd ) oves 4% VON
‘ofiqws poon  uonesi|ia uszol4

(panupuod) °| 3|qe]



Figure 2. Nicool LM10 semi-programmable freezer.

between the laboratories in the different studies. It is
obvious that there are two choices for testicular sperm
preservation, freezing the sperm-containing suspen-
sions or the testicular tissue sample, and both options
are used in the selected studies. In most of the studies
dealing with sperm cryopreservation, the most com-
monly used method was freezing in liquid nitrogen
vapour for 15-30 min without the use of any device
(Figure 2) that would control the freezing slope, which
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Table 2. The three meta-analyses studying the effects of
testicular sperm freezing on the ICSI outcome in NOA.

Revised  ICSI
Meta- Revised  studies, cycles,
analysis years n n Significant results
Nicopoullos  1995-2002 17 1476  No difference in 2 PN%,
etal, CPR and ongoing
2004 [41] pregnancy rate
between the two
groups, but
implantation rate was
higher in the fresh
sperm group.
Ohlander Before 1 573  No difference in 2 PN%
etal, 2012 and CPR between the
2014 [42] two groups.
Yuetal., 1997-2017 17 1184  No difference in 2 PN%,
2018 [43] embryo quality, CPR,

implantation rate and
live-birth rate
between the studied
groups.

was previously documented as being crucial for the
healthiness of the sperm after thawing [38].

Some fertility specialists are convinced that during
the process of freezing and thawing, spermatozoa are
harmed and so they recommend repeating the sperm
retrieval procedure in such cases to avoid poorer ICSI
results when frozen-thawed testicular sperm samples
are used. A potential risk to be considered is testicular
sperm loss after freezing and thawing, as survival of
frozen-thawed samples is not uniform in all centres
(20-90%), while repeating the sperm retrieval proce-
dure cannot be done before 3 [39] or 6 months [40].

So to settle the debate about the success rates of
fresh vs frozen testicular sperm use, three meta-
analysis reviews were conducted. They all concluded
that fresh and frozen sperms in ICSI from patients with
NOA showed comparable fertilisation and pregnancy
rates.

The first meta-analysis review article by Nicopoullos
et al. [41] in 2004 from the Chelsea and Westminster
Hospital, London, compared the use of fresh vs frozen
testicular sperm ICSI in men with azoospermia (OA and
NOA). They reviewed the available data to determine if
frozen testicular sperm samples were associated with
decreased fertilisation and pregnancy rates. The
authors identified a total of 17 studies and data were
analysed from 1476 cycles. No difference in fertilisa-
tion, clinical pregnancy rate (CPR) and ongoing preg-
nancy rate was noted when the testicular cycles were
analysed separately, but implantation was significantly
impaired using frozen-thawed sperm.

In the second meta-analysis review article by
Ohlander et al. [42] in 2014 from the University of
lllinois, Chicago, a total of 224 studies were identified,
11 of which met criteria for inclusion. Data were ana-
lysed from 274 cycles with fresh and 299 cycles with
frozen testicular sperm (in only men with NOA to be
more specific than the first meta-analysis). Fertilisation
rates (two pronuclei % [2 PN%]) were similar when
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Table 3. A comparison between the different policies while dealing with a NOA case.

Policy Indications Advantages Disadvantages Special counselling
A. TESE on the day 1. Expected positive cases: 1. The use of fresh testicular 1. Pointless ovarian Risk of finding no sperms is
of oocyte previous positive TESE, sperm sample with no fear stimulation, risk of great, so the couple should

retrieval OPU
(with sperm
cryopreservation
of the remaining
samples)

B. Diagnostic TESE
(with sperm
cryopreservation
followed later by
female
preparation for
1Csl)

cryptozoospermic ejaculate
or virtual azoospermia
(pervious presence of
spermatozoa in the
ejaculate), favourable
previous histopathological
diagnosis such as
hypospermatogenesis,
maturation arrest at
spermatid, mixed patterns
with normal
spermatogenesis.
2. Expected difficulty with
limited possibility to repeat
TESE in the future: severe
gonadal failure, e.g.
previous genetic or
histopathological diagnosis
of Klinefelter syndrome or
small testes where
repeating biopsy seems
improbable.
3. Expected low sperm
number with difficulty in
freezing (redo-patients and
patients with documented
deletions of the AZFb
region) if the couple accept
the high possibility of
sperm retrieval failure [3].
1. Normal or moderate size
testicle and if the couple
accept the minor risk of
testicular sperm loss after
freezing and thawing.
2. Expected negative cases
for sperms: previous
negative TESE,
unfavourable previous
histopathological diagnosis
such as SCO, maturation
arrest at primary
spermatocyte or tubular
hyalinisation, if the couple
accept the possibility that
sperm freezing may fail in
cases of very few sperms or
totally immotile sperms.

of losing sperm motility
after freezing.

2. Avoidance of repeating
the TESE procedure if no
motile spermatozoa were
found in the frozen-thawed
sample on the day of ICSI in
a small testicular size male.
3. The possibility of use of
very limited number of
sperms with poor or no
motility that are not
suitable for freezing.

1. Avoidance of unnecessary
ovarian stimulation, risk of
ovarian hyperstimulation
also the ICSI cycle can be
started while knowing that
the couple have an
opportunity to achieve
pregnancy. Freedom to
proceed into an ICSI cycle at
any time appropriate for
the couple.

2. Obvious practicality in
a busy IVF laboratory: full,
exhaustive and
unpressured examination
of the testicular tissue can
be accomplished when
extracting testicular tissue
on a day completely
different from oocyte
retrieval.

3. Testicular sperm
extraction may be
performed at the same time
of: diagnostic biopsy,
backup in reconstructive
procedures or during
varicocelectomy [46].

4. Avoidance of repetition
of testicular biopsy as
multiple vials or straws of
the frozen-thawed sample
are stored, the patients may
not require any further
operative procedures [46].
5. No procedures on the
same day of OPU would
prevent the couple’s
exposure to physical,
psychological or financial
stress especially if no
sperms were retrieved, as
the procedure is scheduled
electively before female
stimulation.

1

hyperstimulation, financial
burden if no spermatozoa
were retrieved.

2. The TESE procedure must
be scheduled on the day of
OPU, which is not practical
in a busy IVF laboratory or
for the surgeon.

3. Risk of in vitro post
maturity of oocytes
associated with low
fertilisation rate and poor
embryo quality after ICSI in
difficult prolonged sperm
search [45].

after freezing and thawing.
Survival of frozen-thawed
samples is not uniform in all
centres (20-90%), while
repeating the sperm
retrieval procedure cannot
be done before 3 [39] or

6 months [40].

2. Pregnancy rate is variable
from centre to centre with
frozen-thawed sperm
samples.

accept this fact and
according to their
preference, oocyte retrieval
can be cancelled or the
oocytes are collected and
vitrified for future hope:
Possibility of finding sperm
in the future in a redo TESE,
spontaneously in extended
ejaculated sperm pellet
analysis, hormonal
treatment or future
advances in NOA
management (spermatid
injection, in vitro
maturation).

TESE before oocyte retrieval
for expected difficult cases
should preferably be
scheduled 4-8 h before
ovum pick-up to allow
more time to extract and
collect sufficient normal
motile testicular sperm for
injection of all available
oocytes [45].

. Risk of testicular sperm loss There is always a possibility

that the TESE procedure be
repeated on the occasion of
finding no motile
spermatozoa in the frozen-
thawed samples, so the
husband must be present in
the centre and should be
prepared for a redo TESE.
This possibility is higher in
patients with very low
sperm count and viability.

AZF: Azoospermia factor; IVF: in vitro fertilisation; OPU: ovum pickup.



comparing fresh vs frozen sperm (52.9% and 54%,
respectively). In addition, the CPR was similar when
comparing fresh vs frozen sperm (28.7% and 28.1%,
respectively).

In the third meta-analysis review article by Yu et al.
[43] in 2018 from Huazhong University in China, a total
of 997 studies were reviewed, of which 17 met the
inclusion criteria. Data were analysed from 1261 cycles.
Fertilisation, good embryo, CPR, implantation rate and
live-birth rate were similar when comparing fresh vs
frozen sperm (Table 2) [41-43].

Surgical retrieval of rare sperms can be achieved
in clinical practice. Conventional cryopreservation
cannot help those patients due to its technical lim-
itations. More complicated technologies have been
developed over the years to manage this situation.
A number of devices have been suggested to cryo-
preserve rare spermatozoa like empty zona,
Cryolock, Cell Sleepers, Petri dishes, the novel
sperm vitrification device (SpermVD) and other bio-
logical or non-biological devices. None of these
have achieved widespread use due to technical
requirements and cost concerns [44].

Conclusion

Use of frozen testicular sperm from men with NOA
results in fertilisation rates similar to that of fresh
sperm samples. In addition, the CPR was found to be
similar when comparing fresh vs frozen sperm use in
that group of patients. This may encourage fertility
centres to use frozen testicular sperm samples, as this
policy has certain advantages that would help organis-
ing the workflow.

Summary and key points

Significant progress has been made over the past
few years in our understanding of male infertility.
This understanding, as well as rapid technological
progress, has played a great role in managing males
with azoospermia. In view of these findings, sperm
cryopreservation has to be considered in every sur-
gical sperm retrieval operation to guarantee the
best use of those valuable sperms. Patients with
azoospermia need to be reassured that frozen-
thawed viable spermatozoa are as good as the
fresh ones, and they should be adequately coun-
selled before any surgical procedure (Table 3 for
proper patient counselling [3,39,40,45,46]).
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