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Comparison of ICSI Outcomes between Fresh and Cryopreserved-Thawed
Testicular Spermatozoa

Young Sik Choi', Young Min Choi?**, Soo Woong Kim*, Jae-Seung Paick”, Byung Chul Jee?,
Seung-Yup Ku??, Chang Suk Suh?®, Seok Hyun Kim?®, Jung Gu Kim?*, Shin Yong Moon?*

'Department of Obstetrics and Gynecology, Yonsei University College of Medicine,
“Department of Obstetrics and Gynecology, College of Medicine,
®Institute of Reproductive Medicine and Population, Medical Research Center,
*Department of Urology, College of Medicine, Seoul National University, Seoul, Korea

Obijective: To compare the outcomes of intracytoplasmic sperm injection (ICSI) with fresh and cryopreserved-thawed testicular
spermatozoa in patients with azoospermia.

Methods: One hundred and nine cycles (66 couples) where ICSI was planned with fresh or cryopreserved-thawed testicular
spermatozoa were included in this study; Ninety two cycles (61 couples) with fresh testicular spermatozoa (fresh group) and
seventeen cycles (13 couples) with cryopreserved-thawed testicular spermatozoa (cryopreserved-thawed group). We compared
ICSI outcomes such as fertilization rate, implantation rate, pregnancy rate and miscarriage rate, which were statistically analyzed
using Mann-Whitney U test or Fisher's exact test, where appropriate.

Results: In 9 out of the 92 cycles where ICSI was planned with fresh testicular spermatozoa, testicular spermatozoa could not be
retrieved. Fertilization rate tended to be higher in the fresh group than in the cryopreserved-thawed group (58.0£27.8% vs. 45.9+
25.0%, p=0.076). The number of high quality embryos was significantly higher in the fresh group (0.9£1.2 vs. 0.2£0.5, p=0.002).
However, there were no significant differences in clinical pregnancy rate, implantation rate and miscarriage rate between the two
groups.

Conclusion: The results of this study suggest that although the use of cryopreserved-thawed testicular sperm for ICSI in patients
with azoospermia may reduce fertilization capacity and embryo quality, it may not affect pregnancy rate, implantation rate and
miscarriage rate. If testicular sperm can be obtained before ICSI procedure, the use of cryopreserved-thawed testicular sperm may
also avoid unnecessary controlled ovarian hyperstimulation and cancellation of oocyte retrieval when spermatozoa cannot be
retrieved as well as damage on testicular function by repeated TESE. [Korean. J. Reprod. Med. 2008; 35(2): 131-141.]

Key Words: Azoospermia, Testicular sperm retrieval, Cryopreservation, Intracytoplasmic sperm injection
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FAARNA P HE-Fal PRI A ] uhet
A1’ 313 A} (fresh testicular spermatozoa group)
I} Y5 HE-F8)] 23R (eryopreserved-thawed
testicular spermatozoa group)?] & o2 5}
th F 10957] & A 23RS 92F7] (61
couples)°| N B&HE-F3] AIAHATS 177
7] (13 couples)©| I T}

2. ol

1) IHHEFSE (controlled ovarian hyper-—
stimulation, COH)

HSGEE 3 A LA L] AukTA
o on] 2 oA W uiel e wWyow
A]%Q%{ﬂ'.% ke o 2 Xz E R

TH]| S 2 (gonadotropin releasing hormone, GnRH)
Z-&-A| (agonist) F7]FAY Ee JHAAESER
HH| a2 28] (antagonist) TFE]FoIH o] A
|5 a1, A= 202 follicle-stimulating
hormone (FSH), human menopausal gonadotropin (hMG)
sol ARRE AT Fuj Al A 259 A
2 dxo s wEetdas dad 49 €45
estradiol (E) =2 SAHS Folo] AAA=22
=9 S%s 2dsglen, ¢4 wxe A7t
18~19 mm ©]’°] =" human chorionic gonado-
tropin (hCG) 5,000~10,000 TUS Folalo] wx}e
HSAds 9 owihs Feskdlal FAAIF = hCG
Fo] 34~36A13F Foll A4 253 = sholl AF
= AT

2) ICSI Al&S fI8t HXIe| EH|

ANHE FAE 2 mLo] AN o] Sofsl=
Aol &30 1~2413F B2t 37T, 5% CO;
HlF7 Rl A v Fslaitt. o] 5 T Al 25 A7
ak7] fete] wike FA-ETAEETAE 0.1%
hyaluronidase”} %17} D-PBS 820l $74A4 30%
Z} Pasteur pipettes ©]-&st] FSl3 WES WS

gt & FAuSH o2 §A THA] Pasteur pipette]

O

gste] dAH R GTFAEE ZfFo]
AAGAL 33] MBI GRls =HEAR]A Sl
=5 WA Al 154 (first polar body)7F
U2 WEE A 2755E4E F7] (Metaphase
I, MIl) FAFES: AEste] 2 mLe] G- ul &kl o]
Sl wiFE Al Yol ICSI Al A7
3~5A1ZF 591 37T, 5% CO, HiF7 ol A ulegst
L5 sl3ith ICSI A=< Aldshr] 2 el Whate
g Alegate] Al 17 571 (Metaphase
D G2 Al 1547 BEE Al 2peEd S
2 Z18sd o™ ICSI A=9] i dA= ARS8t
At
3) 1E™KIFEE (testicular sperm extraction,
TESE) ¥ HXIAE|
LTS J S AmutE slol] aLghS
°F 1 cm A% A/NS & 313k ¥le) (tunica albuginea)
Zro} of7iwk AUNgFo mH aigk Ad FA<

[o

A3 (seminiferous tubule) =215 At} W 74
1]'7} HLﬁQX] e Aolle & Tl x4

OE]

A
G701 IVFE vt @1 Hd slide glass, =2
25G ° ml FAM|E o]&38te] %
Al Adegiet. 24027 Ed Axpt gl
| 223} G} F-F{-HE conical tubedll
5% CO, HiEF7|Holl A 1A17F vl st
= IR ? 225 A9t A Ffoas 3]st
o] 2 mL IVF v o= AM 3kaL 1,800GE 5%+
AASL BAAE 0.2~
48}04 AREAIZRA] Bl %

4 4
)
i,

d RE AP & 2o
HE e X*XV} 15 A S Ag-olli= 1A
2272 o] gate] ndxA o 7RE] AR AAES

-133 -



N DTN ZAoL YUSPE-So DBEX INE 0183 o

Sperm Freezing Medium (MediCult, Denmark)E 1:1=
A 2ASHA Aol d2ellA of 1087 &
T 0.5 mL strawol] vl FN -7 -A 2] -3 7] -u) &
o2 Y1l sealing powerE ©|-83}] straw &
Pkl o] % Straws 4CollA] 53, 20TClA] 1
T -196TCe] A AL FHOZHE 2 ecm A
A 5%, 05 cm A FOA 383 A2’k F oA
of A sl sAloll= Aa WA #A
traws 57|50 T A2olA =9 F straw
WIBE BeRlel A5 B A1
2 ml universal IVF B} (MediCult)ol] %
1500 rpm®ll 4] 104, THA] 1000 rpmollA] 1033t 2Hd
At AHAGE AR F BRI 1~15
vl ] universal IVF WS go] 1~2A1%F A=
Ul 5 swim-up¥l GAE A ARESIT

5) LXIMIZRIL] MXIEQE (intracytoplasmic
sperm injection, ICSI)

ICSI Al E=gdn] A 1489 nAxa71E
arale] ARE-5F o™, A (holding pipettes) 2
T2 (injection pipettes)= 3XHY A 7]
Bl (tool holder)ell 317d3}al, WAIF 7] (micro-
injector)ol] A3t T2 1CSI v M=)l
= AR&EFl AL, [JAIT S e 2 (glass cap-
illary tube)s AH&-3to] REEQITE frE] EAl#S 9]
A pullers o]&ste] HAS 7 A BE F
GHS 27 AF231 microforgeo| A &0 WA
o] 15~20 pm, 2]7d°] 100~120 pym H%= = A 3

1">' = r:‘—‘ L)

ft, fo 2 o 2 > to 12
w2

F30~40" AES AEE =S e AHEE
t}. oile] 9] = wiH ]LHJ IVF medium 2=
ol FHlE 254 AAE "o FRYUAE o
&3t 54 A= AAREE =T 10% polyvinyl-

pyrrolidone (PVP) &} A%l ¥of Azte] 574
= HAAaA7|AL, FYIEE ol &ste] Aol TH
5 (midpiece)oll =242 3
(immobilization) A
F25H Ty
HlE MI Hxpo] W= Al 1
He2 22 243 3 FYa9S »}xu 34

AAE HE

;E
o
o =
ml
offt o
o
i
[ex
u

=oN;

NMEZL EX=s 2100 Hl o3 O oty A 2l o2l A|

Wko g M2 dae] AxduvE A
O AATYA] Sl o wxte]
ds = 3 (oolemma)o] B3| W=
% HA F 2UUA AAt Y o
Fg)eke] PVP Blo] YA
% shglh Aol ¢
G1.2 gk 20 uL 2~ Ault}
7C, 5% CO, Wj&7]elA At

N
e —
ol
o

1

rkﬂl]°§.=wrkﬂ‘,
S

o) 4% Fale W sttt
6) HHOIOIA! U lAlo] Bo]
Ao 448 ot sAHE7| A o}

kS a1, e s, & 9
23 Aw sol wet wjole] A3 FF (embryo
grading)S 7}elit) o] % AHAn) GAIE AA
Zuf7] Al o] & wiolE st Eujite] &
g o5 Hjole] S o i T T]Esiith e
o] F3] XY wjol= Fwol F& vjolE H
i 67N kel Al E oA stitt WAk
AF FAHFH Aol gld wj7hA] wY pro-
gesterone 50 mgS -5 TAFSFA Y 8% progesterone
gel 90 mgs A Fofate] FA7] RIS HAIS
R Aol FlE A9 Al 10~ 125744 A&

atalch

dalel gl wfofo]] 11U F IF B-hCG &
S5 SA8ga YAl s~6FA0l A A 2
AL A Aol Bld 9 Eote] Al )
ol WA= S A s A3
ok Z5upiAbel A Bide] wEEA] eowA F
T B-hCG =7t ATsislat ad 9= <

ar 7Ur°ﬂ W EASH £ SPSS 120 fo
Windows X 2138 Al&3}o] 2 A5} t} Fisher's
exact test, Mann-Whitney U-test 5= ©]-8-3}5] 01,
p<0053) 44 EATH frolgo] i Ao B

A8k

-134-



K353 M2%, 2008

i}
WA DY AAF9)es flske] A4 118k
e AHESIE AgE T 0=92)3 YsHE

3 L3RS ARSI E AZE T (n=17)00
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Table 1. Clinical characteristics

Ao folst xfol7t it FAgAEe]
2 A0S W vEAd TR SR Al
%Véx} oA 533% (49/92), BEHE=-F3] 1L

ol AT EU7IE A1 a13g A}
oA 49439, WERE-Fa S Aprtol A
5615708 Fogk xko|7} gllth o A ul-9-At
o] 714 dF YEAFTEE (8.8+5.5 vs. 8.6152
mlU/mL), A8} T2 & (6.0£3.5 vs. 6.315.8 mIU/
mL), ol ~EZt]E T (27.5£15.5 vs. 34.1+20.2

Fresh (n=92) Cryopreserved-thawed (n=17) P-value

Male

Age (years) 354+4.5 352140 0.905

Type of azoospermia

Obstructive 43 (46.7%) 10 (58.8%) 0.433
Non-obstructive 49 (53.3%) 7 (41.2%)

Female

Age (years) 32.1+4.5 32,1154 0.972

No. of previous attempts 1.1£1.2 1.9+1.3 0.005

Basal serum FSH level (mIU/mL) 8.8+5.5 8.61+5.2 0.920

Basal serum LH level (mIU/mL) 6.0£3.5 6.31£5.8 0.464

Basal serum E; level (pg/mL) 27.5%15.5 34.1+20.2 0.390

Infertility duration (years) 49139 5.6£5.7 0.535
Mean £ S.D.
Table 2. Results of controlled ovarian hyperstimulation (COH)

Fresh (n=92) Cryopreserved-thawed (n=17) P-value

Duration of COH (days) 10.2+2.4 9.7+1.9 0.395
Total dose of gonadotropin used (amp.) 30.1£12.4 28.3+10.7 0.729
No. of follicles > 11 mm on hCG day 11.7+6.4 11.7+3.7 0.746
Serum E; levels on hCG day (pg/mL) 2,140.0%+1,460.9 2,282.2+1,360.4 0.481
Total no. of oocytes retrieved 11.1£7.5 10.61+5.2 0.896
No. of mature oocytes 8.4%53 7.7£4.5 0.696

Mean *+ S.D.
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T 9k Eo| fYJEk Apo] 2 HolA| ettt RFY] F 9F7|E wSAAAFEES Fato] AR
A ems A e A= Table & AHAT 5 o] F717F HALREAL F 8357
29} 2o} HollER= 77 2 ARSE F MRS ol AR ICST AlEe] AlgE Ao o] F 43T
FEE kS AM AR 1024242, 301 FAAIZ QlEte] wjololAle] HAHAL WER
124 ampule©| 3L, FERIE-F3) LG A el E-F3) AR = RS DA Eeu
A 974199, 283+10.7 ampule® FAIX OS2 Fo Aol At HAE FUI= AT FHES
g 2Jo]E Holx| ¢Skth hCG Tl 11 mm A 13 AFA 58.0434.8%, WEHE-53
o]4ke] WX 45 (117464 vs. 11.743.4), hCG Fo] IR AE 459425.0%0] Q3 A4 31344
do] IF A AEGHS 5 (2,140.0£1460.9 vs. Aol ES AIES HoU BAA oA

22822+1360.4 pg/mL), AFE F FAF] 5= (111 §IATE (p=0.076). ©]2]¥ Hjole] =1} o] 215 wljo}
7.5 vs. 10.6£5.2), AFHE As5HAFS]  (84£53 vs. o] FAuo}A] (cumulative embryo score, CES)2]
77%4.5)% &F wiiboll el gk 2kl 7t gidvh T3, olAE Hiol & FAHjolAFE & Kol
ICSI A=< flste] Al 188 2E ARE-st7] frolgk xpol7h gldleh et o wjole] =
= Algste] ogulg-Atel A e ert AlsE A= Al skl A frolshAl Bokth 0.9+

Table 3. Outcomes of intracytoplasmic sperm injection (ICST)

Fresh (n=92) Cryopreserved-thawed (n=17)  P-value

No. of injected oocytes 8.3%55 8.5+4.6 0.686
No. of 2PN oocytes 48142 44%3.6 0.747
Fertilization rate (%) 58.0%£27.8 459+25.0 0.076
No. of embryos transferred 3.6x1.7 3.0£1.3 0.160
Cumulative embryo score 52.4+34.8 4471248 0.511
Cumulative embryo score per embryo transferred 14.5+8.0 15.818.6 0.539
No. of high quality embryos 09+1.2 0.2%0.5 0.002
No. of positive hCG 20/79 (25.3) 6/17 (35.3) 0.387
Clinical pregnancy rate per ET (%) 19.0 (15/79) 29.4 (5/17) 0.338
Clinical pregnancy per cycle (%) 16.3 (15/92) 29.4 (5/17) 0.302
Implantation rate (%) 9.8 (28/286) 15.7 (8/51) 0.220
No. of miscarriages 4 1 1.000
Preclinical 2 1
Clinical 2 0
Ectopic pregnancy 1 0
No. of cancelled cycles 13 0 0.214
TESE failure 9 0
Total fertilization failure 4 0

Mean £ S.D., PN: pronuclei, ET: embryo transfer
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1.2 vs. 02+0.5, p=0.002). Hio}o]2] =71 4k
H2 A1 3ROl A 19.0% (15/79),
HE-Fa Gl A 29.4% (5/17)= EA
O F ot apolE HolA| YTt AJELE 4
WA AN A 9.8% (28/286), WEHE-§3
AAREN A 15.7% (8/51)2 BAA Fo)4de
A ket Al AR A = 289
4F (preclinical miscarriage), 282] 1734
glo] 2pe] dale] e FEHE-§
Akl A= 18e] HA ikl Al
E fAEEO A AR R frolst Aol
] kQIT} (Table 3).
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Table 4. Results of previous studies comparing fresh testicular spermatozoa with frozen-thawed testicular spermatozoa

for ICSI
Author (yr) Type n FR HQE  Cleavagerate CPR/ET IR LBR
0005 OANOA Fresh 2 21%  542% NA 59.0%  29.5%"  40.9%
Wu 5 +N N
Frozen 36 66.5%  54.1% NA 55.5%  222%"  36.1%
Ulig (2005 NOA Fresh 50 723%  NA NA 320% 112% NA
ug \
Frozen 50 658%  NA NA 454%  192%  NA
Fresh 40 683% 454 NA 56.4% NA  48.7%
Aoki (2004) OA+NOA . | .
Frozen 52 765%  3.62 NA 412%  NA  312%
Nicopoullos 1, o n Fresh 16 50.0%"  34.5% NA 231%  138%  15.4%
(2004) Frozen 11 385%™ 13.0% NA 200%  87%  10.0%
Kim 2004) OANOA Fresh 98 NA  492% NA 269%  144%  23.7%
m +
Frozen 62 NA  462% NA 22%  11.0%  15.9%
Fresh 84  654%  NA NA 340%  NA NA
Park (2003) OA+NOA
Frozen 177 709%  NA NA 388%  NA NA
Fresh 93 64.0%  NA 98.9% 30.1%7 NA NA
Windt (2002) OA+NOA ;
Frozen 23 697%  NA 99.1% 304%!  NA NA
Fresh 18 71%" NA 94%" 11.1%  NA NA
Wood (2002) OA+NOA . .
Frozen 18 53% NA 100% 278%  NA NA
Fuamgs o xion Fresh 28 581%  NA 93.0% 321%  NA NA
(2001) Frozen 24 545%  NA 92.5%" 292%  NA NA
GilSalom (4 inon Fresh 156 62.0%  NA 90.6%" 282%  122% 8%
(2000) Frozen 234 632%  NA 84.6%" 278%  13.1%  13%
Habermann 5 o Fresh 12 56% NA 92% 33% 26%  25.0%
+
(2000) Frozen 34 61% NA 95% 45% 17%  26.5%
Palmero OAINOA Fresh 62  604%  NA NA 500%  NA NA
+
(1999) Frozen 5 744%  NA NA 60.0%  NA NA
Ben-Yosef (s Fresh 15 540%  39.8% NA 267%  125%  20.0%
(1999) Frozen 24 512%  34.3% NA 207%  85%  13.0%
Fresh 30 66.5% 247 NA 26.7% NA NA
Kim (1999) OA+NOA ) .
Frozen 39 692% 2.5 NA 33.3% NA NA
DeCroo  oxinon TP 65 793%  114% 97.2% 382%  24.6%  23.6%
+
(1998) Frozen 55 71.1%  7.0% 94.2% 265%  9.1%  14.7%
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Table 4. Continued

Z A - 20 B3 Hlis - NEE 2 52

Author (yr) Type n FR HQE  Cleavagerate CPR/ET IR LBR
Friedler NOA Fresh 25 47% 24% 93% 26% 9% NA
(1997) Frozen 14 4%  19% 89% 27%  11%  NA
p<0 05, “p>0.05 and p<0.10, 'Mean embryo score, T Clinical pregnancy rate per cycle

" No. of high quality embryos, *Positive hCG

FR, fertilization rate; HQE, high quality embryos; CPR, clinical pregnancy rate; ET, embryo transfer; IR, implantation
rate; LBR, live birth rate; OA, obstructive azoospermia; NOA, non-obstructive azoospermia; NA, not available.
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