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= Abstract =

The objective of this study was to compare retrospectively the survival and pregnancy rates
(PR) of cryopreserved-thawed embryos obtained from intracytoplasmic sperm injection (ICSI) or
conventional in vitro fertilization (IVF). Ninety-six cycles of cryopreserved-thawed embryo
transfer (ET) were performed in 79 patients from June, 1996 to September, 1997 and grouped as
followings: 20 cycles (16 patients) inseminated by 1CSI (ICSI Group) and 76 cycles (63 patients)
by conventional IVF (IVF Group). Slow-freezing and rapid- thawing protocol was used with 1.5M
propanediol (PROH) and 0.1M sucrose as cryoprotectant. All embryos were frozen-thawed at the
two pronuclear (2 PN) stage excluding four cycles in which the early cleavage stage embryos
were frozen, and allowed to cleave in vitro for one day before ET.

The duration from freezing to thawing was comparable in both groups (mean=SD, 112.180.0
vs. 124.8+140.1 days). The age of female (31.2+3.4 vs. 32.6+3.3 years) and the endometrial
thickness prior to progesterone injection (9.4:+2.0 vs. 9.3+1.8 mm) were also comparable in
both groups. There was no significant difference in the outcomes of cryopreserved-thawed ET
between two groups: survival rate (85.2:£16.1% vs. 82.2:+19.7%), cleavage rate (96.9:1:6.7% vs.
94.7+13.0%), cumulative embryo score (CES, 54.5:+31.1 vs. 49.0-£20.0), preclinical loss rate
(5.0% vs. 5.3%), clinical miscarriage rate (0% vs 29.4%), clinical PR per transfer (35.0% vs.
22.4%), implantation rate (9.9% vs. 5.6%), and multifetal PR (42.9% vs. 17.6%).

In conclusion, human embryos resulting from ICSI can be cryopreserved-thawed and transferred
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successfully, and the survival rate and PR are comparable to conventional IVF.

Key Words: IVF-ET, Intracytoplasmic sperm injection (ICSI), Conventional IVF, Cryopreservation,
Cryopreserved-thawed ET, Survival rate, Cleavage rate, Pregnancy rate (PR)

4 B

A 954 A% IVEETIA ote] 4] - of o)
o] wjolE ¥A RS (cryopreservation)shs] vk
m&fﬂ AlZYell &l E (thawing)ate] 2t w3
7, 5L 3ER R4 AXXE AT HZ vlo}

o] 2l & Al gt FHBE wjojo] 4] & Bz YA
w9 Ta3 FolzA WEMES (cryobiology)
2 FAEE 7o) g A7 Mg
2h ¥l kA Q] W& oA = 2tk (Trounson,
1990; Van Steirteghem er al., 1992).

A5G AlsA] chedale S Foluat
AZRE ojdH s ot 8 2~30) Ax=
Agete oA FHRE vjolel & e Y
Aol dpgel] glojA A e of S FEE A
& WhHolnl (Gelety & Surrey, 1993; Nijs et al,
1993), dxlzo Tz oW bzt Fojaie} &
b Abolel] GraFrzt dABkA] G A}
wA e o o] & sjAdste] & ¢ otk =E )
SREA FA BAFZTFL (OHSS)2) ubayo)
AT AN Ao dAAHE AT &
HrAE BE wots FALES D Fo 1)
ool 4 & Almate A& Fr)e) Has
BA kD, dA FAFEFEFY] 2L HAi
Al & e HHLERE o] &5 3 Y (Amso
et al, 1990; Pattinson er al., 1994; Wada et al,
1994; Bergh et al., 1995; Frederick et al, 1995,
Awonuga et al.; 1996; Shaker er al., 1996).

Antd o g u4A A A4 (conventional
IVE-ET)A] EZBE wolo] 42 414 wjolo] 4]
I v of JAalgo] o vixjuk it
AH AlEFrd dAES TANE F 2ol &

| Aol FXHE ZAHE V)

A2 5 e AR IAHT gt 19949
(ASRM, 1996)ll 23t ] ] =7 A}

A Hjolold 1 A dAg ¢ Buke
& A4 wole) A A} Zv 29.1%, 23.4%, BAE
& Hjete] A Al 2+7t 19.3%, 15.6%°1A . ¥ =
AAME A A FHYANEA FABE do}
oj4 o] F71 A4A YA &e] 205% ol 2=

[<]

o & Bag ok glvd (Kim er al, 1996). SHH
Wots SANES ¢ Abglold g Aalalel s
F47) ARg R 18 S gl QoA fol@
Aolr} gl Ao Badn glo] FARE v
ofolde QaHen HHE &R AAHD
31tk (Wada er al., 1994).

HAZ AYFAEAEA FEAUA L84 ¥
R A A FHA AedE g T o
E A z2gg o] & nMEErEE UF

o] b M E A HA <% (intracytoplasmic
sperm injection, ICSDo] F43] RA s o upat
(Palermo, et al., 1992; Van Stemeghcm et al., 1993)
ICSI Al & Al = wjjoto] 2] £ of §-o] wjolE <
G AR EIE I Fof wloto] A& Al
HYoh A A 2 ICSI A g2 ?‘?]91*;'7@51
ol E THRES & ]440}04.‘?: vi&e] ne
2ol AP A g9 B2 EE wofo] 4 v

28 o 44l Ao 34 tdE2A @S e

H 11 (Van Steirteghem er al, 1994; Al-Hasani et al,
1996; Hoover et al., 1997)5] 11 1A 9k, o] &3t
Sy A7 BHuE eyl FE Aol

olof) AAE-& MEuetuy dollM Al F
AR E wolo] 2l A ICSI Al &3} 7)&e m4F
Ql Ao g AL stof wjole] A&

0
&, dA & Sl glolA el @ zhol 7t EAjskE
A

n:{)
o
>.
}O{i
=)
FJ

L A ch e

B 3o 19963 69 5E 1997d 997}
A Agdigadd Bdasyda dAg 54
BE wjoeld 9657 (797) ¥ o] IHpuj&
FE D G FolM Ao Wy e
2A ICSE AleS Algabe 2057] (168)E
T g ez ST (ICSIT). ICSI Alse] 2§
FoRe vAY AAFA 235 B 7F7
(67), 212 A MAFHA @A Fake] 4 & o
20% ©o)stolUY 5571 (3%) B FAHAF 857]
(7l utt. FAHAS Bl A

o7 vAlgsd 2ng AAAHE (mico-
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surgical epididymal sperm aspiration, MESA) 34>
71, 298 K3k BAAF 4 (percutaneous ep-
ididymal sperm aspiration, PESA) 257, 13 2
A3} 3] & (testicular sperm extraction, TESE) 357]
A AR A ST g ok R Ao
Al (pronuclear stage)oll A A H =& A A3l o
W ICSIF ol & 7] F82A (early cleavage stage)
o WolE FARER 457)7h TP A

HxTore $U AT 71 S AAG 2
A7 ANFANE F SANE wotol 4] T6F
7 ©3E VARG VFR). 22l o
A FMBFEA Ga AW T 502 BF
o] dAFe] LraYoe R daE Fojlo}
24 Ay E AdstA e uoto] 2] o
oj3tz] go} wjolE FFHESIAY 10577}
ZIEAUG

FTARE I ool HA] AbgliEte] Fu) Wy
2.2 gonadotropin-releasing hormone (GnRH) ago-
nist/estradiol (E;) valerate®] W% 9w, B valerate
G5l g oAd WidTsivl BF o] &5
W, ICSIoll X & 27} 15%7], 257], 3%7], IVF
TN e 242 53%F71, 16571, 757] o) th

F oA Y A s8] AR e Zhzt 312
+3.44), 326433424 BASA FolAlel gl
gArh.

2.7 Yy

1) R E

)4 haboll A GnRH agonist (Decapeptyl, D-
Trp-6-LH, Ferring, Malmo, Sweden)& AL-£-3t 3} 4
7] A71% < (luteal phase long protocol}-g A A
st AWFREE AUt (Chang er al,
1990 & 1994; 418 &, 1991; A& 5, 1991
& 1995). @ fr= F71 A AT A 3¢
24 8Alof] At BH IH, FSHE B, 355
&35, A4 2-E&9H A} (ransvaginal ultraso-
nography)& A& 8ted Exh) o} 58 &<
sATH YRSV AT S RS
71 Al 146l Fare] A7) 2w {58 2l
st YA 37] A 212 9] GnRH agoniste] 1 3}3
AYE A} 2185t} (ovarain suppression phase).

GnRH agoniste] et FAF & ¢7o] 9o ¢
BF7) A 399 HatrA e 7 g4 5575
&913l7] 9ste] €5 LH, E,, progesterone (P4)S
224 8te] LH < 5 miU/ml, E; < 50 pg/ml, Py < 1

ng/mlel 4§ FBH=E A £3 9
A7 A 390 AA 2HHAE A
GnRH agonistell 2] &t A @0l GAIA
G FEol e AE gdste A4 259
st A4 AAE AAsk FA AAGR
ot YAF7] A 3ol B EREE Al A
@54 = FSH (Metrodin, Serono, Switz-
erland)& A}-88}31t}h (ovarian stimulation phase).
e g Aztee gf dEaE A 19
2 gtm, A 193 A 287k = oM, 2.5 Zt
z} FSH 150 IUES 3831t A ghxte] da
who Abe] @ 3 B, Fiool ot ek A
ko] =7+e 243tk PR E A 6
HEe 8% B w50 A4 2SIGAE A9
Sho WE 4P S BAAUD SHGE F27)9
% 270 18mm o]l ALt lemm o] 4 &
7} 37 o)A BAEWA 2 E vt AS
48ta, 27 10mm ©]/3Q ¢¥Z 85 E F
%7} 300 pg/ml o}do]l™ hCG (Profasi, Serono,
Switzerfand) 10,000 [UE &-&FA}8lo] s &h-&
%35lg ok

2) Mo A W M Ha

B} AHe dANA FY obgel FLo
2 50 ml pyrex beakerdl] F- A o2 A3t A
ol A 30~40 £t x| Bt HEpA) F 7]
29l HAA NS DA A F A F, H A
P 2 $FAY Frke AARDZT (World
Health Organization, WHO, 1992)2} 74 off u}2}
Adgetgden, Fae YU E B e8] Astd
Kruger & (1986)] 9jstod ek Hziel A4
e FA1 (strict morphology criteria) & 4 A3}
o ZAel A5E Ystd dstE FAS 80%
percoll 5 ml7} £9}9) & 15 mi conical tubee]] 2
A g F 600G 2083 A Eestath 4%
He AAY F AANE 2 F3, 2 ol 2ml
o] 3 wdAE Yol 42 X A 300G
1083 94 Faisha 220 M3 & AA8A o Al
#sha] Q0] A o8& 3.6 mM pentoxifylline (3,7
dimethyl-1,5-oxohexylxanthine, Sigma, USA)S.2
3087 A2l e & g B2 dte] tA] swim-up A
9 P2 At
3) X} xH
wAte} 213 = hCG 10,000 TU 25 F A 364
P 2o A 223 Frdte Ay ot
] ol AAE ol gt AFgstdch dabE

ol

AN

e
10
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Fel R Y FE AL 2 mle Dulbeleco's phos-
phate buffered saline (D-PBS)S £ 38tz e
Eo $3%e] A2, 2 A% A 2 mie)
DPBSEAS Agale] WAEQ FA At
Bolgle WAVl RES ABeidlt dEa
3 DPBS g0l 5 EYAL 34 WP
$AN ERUY FH A4 S Zehn W FIA
(#3002, Falcon Plastics, USA)ol| &7 & s 58w
74 (dissecting microscope) 2.2 atel & A%
£ #Qlsta, date] EAUt SHd =y
7 (inverted microscope) S & Wb A BE
A (oocyte-cumulus cell complex, OCCC)e] HH &
#aele] v A% (immature), A% (mature), A
Z (postmature), A ¥ 2} (degenerative) W2} 5
o2 FEIAL

GAE FHM G 2 m7h Eol e WA
of &0 F 1~241%F 37°C 5% CO; v E7 ) o) A
et ol & WHFHEE A A 9std
ot bt Al Z B3 S 0.1% hyaluroni-
dase7} H7l€l D-PBS &do] LA 30%3
Pasteur pipette2- 0] §3td F 3 W& wEgl
T PN oz & thA] Pasteur pipetteS
o} §-8te] PN EE A Ro) A A 35 A
SRt A g FAE S LY 2 mizh 59
e R Al Pol ICSI Al% A7ER] 3~54]
ZF 37T 5% CO, v F7 ol A vl oF3hsd o} ICSI
Ales Ager] - date) dexg AR
Aata] Al 1 A (first polar body)7} W& g A 2
ZFR4ED 57] (metaphase I, M DY F}o+&
A sl ICSI A& o) Wi dxt2 A g-8t o).

Hf 9k -2 Ham's F-10 (Gibco #430-1200)2 o] &
sha] 250 mle] 53 FRH4E WUy @x)$ e
1L, penicillin G 75 mg, streptomycin sulfate 75 mg
< FhE T g3 A%E At 4T W
Aael Basiict ojeh Zo] AzE woky
(4x) 25 mlo) 52 SH 75 mlE Hrbsbm, cal-
cium lactate 24.52 mg¥} NaHCO3 210.6 mg-3 3>
7betel pHE 7.4, AF5HE 280~285 mOsmA7}
HEE stod w) A AH g An A5} F
Aol A& A (human fetal cord serum, FCS)<)
FEIF FAM SR = 7.5%, A H] G ol A
v 15%7t HES YA Ake F Ao ALg
sttt

4 DAY H e gH

SR F A" dAE g HEE g

A8 A J] 3 (insemination), 78]

¥
7.5% FCSS 353 Ham's F-10 2 mi7} S0
3
b

o
AR
A

r e

/]

e

AR STk $48& sk vids
e 6~24A13F, UoiA] dabe 4~6412
37°C 5% CO Wik ol A wiok et & 4 &
et 4 A A Baddel gt
F47 £ 248 T 27pieel B A
gastn e g W FHA Wl 2ol
Rt 1~2x10mIF £ & 238t £33}
5% % 16~1842v0] Z2E % oA (mic-
ropipette, 47 200 pm)-g o}-gste A F4iel
VG- BA A EEA| (oocyte-cumulus-coro-
na complex, OCCCY& A A& & z}7he] Fxjo
2709} A& (2 pronuclei, 2PN)o] A H =&
paste FAHog FHe] o] FolR dATE
Aslol A FaQ] 15% FCSE 33 Ham's
F-10 25 miv} Eolgle wiFHA R &7 & 24~
2841 7t wjj kb i ot

5) chxF MZ A HX Fels (ICSIAIE)

M E £ S & ICST Alse] Alg Wy e
olm] 2 mAo|A wx e upe} 2o} (E418 5,
1996 & 1997a, b). ICSI A|&2 9)& #HAH
(holding pipettes) 2 < 5 2 (injection pipettes)-&-
NarishigeAte] GD-1 H-2l2 A3 (glass capillary
tube)E AME-ste] wEQG. FERABE 2%
7x A E A (detergent)oll M Z2&3 MFH T ThA|
Z2EF ZHTAA 3084 23 237 A4
100°C dry-ovenefl Al 7z H{g & ARgATh
HAS AL A3 pullerE o] &3t HAE 7t
2 ZA ®|L Z microforge (MF-9, Narishige)ol] 4]
Azm Bo] ZFoiA (fire polishing) W73 ©]
15~20 pm, 27 0] 100~120 pm A = S A o5
o}l AbgstA T FRiT & A3l puller2 7te

=
=

.

O
e

>

5

do

3 A we 3L g Antr] (microgrinder)o]

A 3~58 Fok Aobal sl o WAo] 4~5
pm, 9)7 ] 8~9 um o7, 40° FH=e] ALE
A &gt old) vl dArntriol SHFE A
3l @70 Fo gy YRR fe] ARe] Bt
E RE wAeE o

ICSI A %8 wyddn 7] (Diaphot 300, Nikon,
Japan)o] #rtE 12h2] wlA 2 2E7] (micromani-
pulator; NT-88, Narishige, Japan)& ©]-§ 3% o,
g gA 3 FYIHAE 3AY Fo] Az
Z+7] (micromanipulator)9] 7] F-HE 5 (tool holder)
of 2A sk, WM FY7] (microinjector)e] QA
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ElSvi=

ZHE 254 442 ollo] WAL WA
A} 2] 10% polyvinylpyrrolidone (PVP) § 9 A3
oA ¥ol B &84S #ard D, FU9
S o] gate] Ao FHE (midpiece)ol Be] A
A P& st ¥ 2% 3} (immobilization)A) T
vl 253ld J2pg xe 2ARE gy s

detdch HAAARE olgetd] Fujy g
WA (M D2 & Al 1 A7 6A], T 124
W] HER UAS u3T & U9
Aol AZ R A A 94 WFo R FHAA
wate] Az Y% Fdsdrt 42
A FRAAR I AERLT T
Wb (oolemma)o] % &3] HELYL L FlE
AL, o] F PVP o] At Al L2l w Eojvl
A e ZA 28 A =be N wxbel A
¥AZ A etk A F9lo) gud &
oilo] I E-¥ Fufaralel 20 pl 4% vt} 17
Aol FRE oM 37T 5% COx wj G of A
ulj eF3h s e
6) L.}x}ol TH &ol
ICSI Al 9 23 5440 A4 4]
> g FAsrch ICSI A)& 16~ 18417 %
WAL D)7 (x200, x400)S o] B3la] Wrz}o)
o3 g oA P4 oB 58 QA B
Ak 2709 =4 (polar body)} A E 2 W of
_/’r_zﬂ (nucleohus)E 385 ol MwmEl 27)
A& (pronucleusje] A FH W HAHo 7
FE wjota F3E. oz 39w
ofoll A 24A17t F- wfole] W&t (cleavage)d i
Bl on, & (blastomeres)e} FEA, &t w
(anucleate fragments)2] X3+ A = Zo wa} ujjo}
o] A% 53 (embryo grading)S 3 718kl ok (7
M = 1995),

7y Hijote] ELHEE QU s

Hjole] AR ZE 9 gFe out
% (slow freezing-rapid thawing) S
o} (Kim et al., 1996). 20% FCSe] #3%¥ D-PBS
2 7|8 g9 sdoen, EARE (ayo-
protectant)© & 1.5M propanediol (PROH)Z} 0.1M
sucrose & AMS-Etgich wlotE SRR &9 108
EF wEAA €S S5 F 025 mi plas-
tic strawoll 1~2712 9] wiolE Hol A% ¥ F
A 7] (Kryo-10, Planer)ol| Al 4 stk 10C ol A
T T B9 2T AN A e, TToA

fo & w1 s
ol o>
o

] mo o}ﬂ
! mﬂ
o ol

CO‘

)

BAA Ak A2 18 $ Ay
& 257 Yebe] dA A4 (liquid nitrogen,
LNyl A Wzte #alo R 214 (seeding)S A A
skt 7TAA 30Tl e B -03TH W
Zha)Z e, 30T A 108 B9k AAA
o4 A é?i% of) o E%’S}ii@r.

FollA 7] %‘—9.::. w/% 207~ cz} e
straw T2l B & A Ast, ‘?—lfi%
Z2 ol 2535t Straw o] wjotet T2
ZH-Z ) FH Ao Fo} 3 F-Hn] A 3o A w
o F& S8 F FHYgor St 78§
AL 20% FCSo}] 83 D-PBSE 8t 1 TH7)

o] A= 1.0M PROHZ} 0.2M sucrose §-H oA 5E
FEot, 2 @A A= 0.5M PROHZ 0.2M sucrose
Salof A 58 ¥ 3 gAolA = 02M sucrose
SMoA] 58 Fe =FA7) 2, vEA R A A
=718 FE Aol sE B FUT @ FEy
75’;3'3}0}]%] A -’3{%-'3 E}‘ }'I'mé tﬂj]’ grat -91“74 5} HH O}"?i‘
FER Aoz BYIHED, YE vjotEr Medi-
cult W gf el o] A v ofo] 2} A] 7hA] wj QFal AT

8) XiZete ZH: 228 Fof

FAHEE ool & e Aglintel Fvi=
22 2o 2 GnRH agonistE; valerate®] W g
8WE 71822 319k GoRH agonist (Deca-

peptyl, Ferring, Malmo, Sweden) 33 7] 7] %
H oo 0.1 mgH etpabsted Hakg] oA
B 53 T dAF7] Al 2d5H E; valerate
(Divina, Orion, Denmark}& 77 Fo 3o,
ol u] 28] GnRH agonist & 58 0.05 mgl & 74
A A TH E; valerate: 2 mg, 4 mg, 6 mg® 3FF
o7 747} 493, F 12¢ B AT FHe
1% A4 zehAAE AFe A 10
mm ©}Are}s B, valerate®) & %8 4 mgo B 7
A7l % GnRH agonist 54 & 3ty .o,
progesterone in oil (Progest, Samil Pharma, Korea)
100 mg & #3338 o] S5 F OEE F
AHE wjolo] 2] & AASIGCE WY A
o] FA7} 10 mmell =232 B¢ At e E
valerate®] %8 8 mgo & FFAIA 4L FU}
2 R 5 Avte) Tl nge) 54
HE ujolols) & *a‘/‘l Eigid=g HHOPO]Q T =
E; valerate 4 mgS
gesterone in oil 100 mg-& UH =+ o};’i th.

E; valerate$r-& Fddle dEQIW S

85 -



agonist?] F<ol glo] YZAF7] A 29%H E
valerate S 2 mg, 4 mg, 6 mgX £xFH o7 7z}
403, 3 122 B AT FARAD o F 43
erel F71 7} 10 mm o) 4Fo]'H E, valerate®] &
FE 4 mgo 2 7FFA|F)1H A progesterone in oil
100 mg% 43l 33] o)} 233} T et =
55]—'7’“ Hjofo) Al & A A5 ). Progesterone in
0il-& 8l7] Aol 8% progesterone (Ps) F&
3@ 3ta] QA LH surge7} 9122 &9<lstg
E}_ uﬂ oo}l F o= E, valerate 4 mgS Y 7
T Fo 3 11, progesterone in oil 100 mg-2 v Y
22890,
AU MAENE o gk e 45 E
= 343 44 284942 ¢
3 gge A GEN ¢
15 mmeol] &3 ojd -‘T:—BPZ, urinary LH kitE
o] £3la} Wl LH surge/t l&S A &H802
g}t A G AAo] 18 mmol EE3H
hCG 10,000 IUE Fof3dte wj&dE fE3io,
hCG &o t}2d3H progesterone in oil 100 mg
& H4% 33 o4 27E F e FARE
Mokol & AAELT. Mokl Foli pro
gesterone in oil 100 mgS v 2539}
9) tjotel WX SF U K2 HHo} ofA]
wjole] AA 57L& Veeck classification system
of me seAY Fued 57 olesa
obol4 AR HAY SHE A& oln
grade 12 57, grade 2+ 44, grade 3& 34,
grade 43= 27, grade 5= 13 & Fo] a3 vjol9]
FEA E 4= (number of blastomeres)$} F8}11, o]
g 25 dele Zzte) #7104 wotol g
A ¥ o} =} 4= (cumulative embryo score, CES)E 7|
AFstgiTh. 2PN wjopot 1PN wjol Hjolel 57
ol gleng BT oMo Ha)sty L, 8-H L7
o]/\PS&] HjolE G X 5 & F glenz
% 84 X7 ot SAsA AFHAT (7
& =, 1995),
“ato] 3ol uloli Jones catheterE o] &3}
el FZ lotE Hu 67h71A] $x}e] 2}
FU = wjolo| 48R (Kim er al., 1996). Hjo}
o Aol Fol= HAT 4N P kg

[

m

ﬁ,k

3

< Ha9

10) 2141 &ol

dAe BAL Wojolal 3 A 112 WE
hCG 7= & #93}a] 3 mlU/ml o] Ao 1, l-zr%l

%‘f— AN FHGANM @3 BhCGe He
Boln, al A 5~6FAd AAF A4 5}5%
Z At A Bl id (gestational sac) 3 e o}
Zo] #as e 739-9} AdAFR o7 71"\‘_“’
o} AA)g A FAuEd o3t ¥l 23
o2 go} 2Zo] BAUH ALE A& dA
2 agsnt. Qs 44l (biochemical preg-

© °¥~

o PLodx 1T K ogo

2

nancy)& @3 PACG FE| 4% F AL® B
ole Agz Belsgon, Y4 gae) WE
A Adsech Q4 QAo Aed fa
£ 4l 9 pore] A9E 34 DA HA5

At

B-hCG2] =72 hCG-beta-kit (Serono Diagnos-
tics, Switzerland & International)Z <} &3+ AFH
A5AY RAE AHEstgon, 339 U
= 3 mIU/ml, intraassay CV+= 3.1%, interassay CV
= 6.0% o)A}t

11) 17 Zn} 24

dF Ao gk EA A EA L chi-square
test, Student's t-test & ©]-&3t9t}. p<0.0591 72
3 FARE g4l Ak Ao BY A

il

-

A

m\J

S48 ZE Wold dF AxE ¥4 vxsA
< o 35 TARE vjole & 2 FARE
Hjo}9] 3] 5§ (recovery rate)ol] glolA ICSIT#
IVFZ Aol BAIt A o2 fof3h Apolzt gl
o (6.8+13 vs. 6.742.3, 100.0+0.0% vs. 99.5+
27%), A% Motel 5 0 FARE wole] HE
£ (survival rate)ol] 1o = A} {23 Aol
AAT} 5.6+1.3 vs. 54420, 85.2+16.1% vs. 82.2
+19.7%)(Table 1).

ZARZE 9 HE T A2UE o)AH ujole
3 ICSIZ oA IVF ol vlste] @3kAIet £-<f
& spo) = YA (5.5+12 vs. 5.0£1.6). Tzl
A wjote] slE F FEEL A4 96.9+6.7%,
94.7+13.0%2 4 £93% xlo]7} glo] 25 90%
o] ol o, wetA HMIyTA A FAEE
d o7t lE F U AFHoR 27 dF
T:,_}y;“i Bal-a-o],odq, BHO}-O]}\]/\] uﬂo].,] ;d;{—] /\}
HE st rAolAS (CBS)E FEolA
o8 2oz} QAT (54.5+31.1% vs. 49.0+
20.0).

£28E Wobel Hofoly

v

719 998 o
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Table 1. Cycle characteristics of cryopreserved-
thawed embryo transfer in ICSI and conventional
IVF groups

Table 2. Pregnancy outcomes of cryopreserved-
thawed embryo transfer in ICSI and conventional
IVF groups

No. ICSI Con\ii%ional No. 1csi Con\;ixrllt:ional
Patients 16 63 Biochemical preg. 1 4
Cycles 20 76 per cycle 50% 53%
Thawed embryos 68413 67423 per patient 6.3% 6.3%
Recovered embryos 6.8+1.3 6.7+23 Clinical preg. 7 17
Recovery rate (%) 100.0 995427 per cycle 35.0% 22.4%
Survived embryos 56-+13 54420 per patient 43.8% 27.0%
Survival rate (%) 8524161 82 2; 197 Clinical abortions 0 5(29.4%)
- A Multiple preg. 3(42.9%) 3(17.6%)
Transferred embryos 55+1.2 50+1.6 Twin 5 3
Cleavage rate (%) 96.9+6.7 94.7+13.0 Triplet 1 1
Cumulative embryo  54.5:+31.1  49.0+20.0 Implantation rate (%) 9.9% (11/111) 5.6% (21/378)

score (CES)

Mean +-8D
Not significant (p>0.05) for all parameters,

A& ICSIFAAN 350% (TR20)2A IVFie]
22.4% (17/76)°) v¥iste] kAt {23 Aol =
RAen, N ddH dalex
43.8% (7/16), 27.0% (17/63)24 A S8 2}
o177t gl (Table 2).

wjololdl ¥ ¥ B-hCG = A&stn, A
Ul el #aEA] ghgtd Aztela glal
& G Aleldl {23 2ol vt gk A
FAEL 22t 0%, 294% (SANEA 28 x
17F gl
el A &2 ICSIEo A 42.9% (3/7)2A] IVF
T2 17.6% (317) ¥lsted EXA T Hol 8 2}
ol fldlen, 4 ¥ Ayl 2d 9 Ate)
A2 1447} 242k AR H A e Aeigdale A5
A FAak% (selective fetal reduction, SFR)|
BTAHR AP

FARE ool A & ol AFujet 2Hat
&2 zHz} 9.9% (11/111), 5.6% (21/378)2 4 ICSI
Tl A AT fof g glgich

TABE djolo] A& & AFte] Fa)o
3101 A progesterone £ 2o 24 2T
wo] Tl 27t 94420 mm, 9.3+1.8 mmEA
ol & Aol AT

Hjole] FABERE s FAZAY 7|7 &
ujole] BAHE 717+ ICSIZ oA 112.1+80.0
U B A IVFES] 124841401 o} v 5ta} W) o

4

o

O

Not significant (p>0.05) for all parameters.

W el Aol glgtoh

k-
1]

A 9| 5B AlE Foboll ICSI AlEFo] =PHE ©]
% Van Steirteghem 5 (1994)2 H 22 ICSI A&
T3 a2 A A FBA ST 9] FREE )
ofol4] AuF wlwste] FHEE wjote] Y&
& (53% vs. 51%), Wjolol 4] F7 o144 4l
& (12.9% vs. 10.7%) 2 29H& (5.9% vs. 7.1%),
v o} At-G (7.8% vs. 5.9%)0) AA ThEA] ¥
&g Bt ey A aakE AdAE (40.9%
vs. 27.0%)2 A A 1R §44E (27.3%
vs. 16.2%)2 ICSI Al &7 oA o Fol ICSI A&
o 9 AEA Fo 8 g8tn sk eH, o]
gt A7 ICSI Al AR oA 7184 o F
of #otde v B dAyst Eastvtn A
Art.

o] % Al-Hasani § (1996)= #AHgh 7ol
FARE oo WEE (76.5% vs. 18%), F7]%
Q) Ak AA-E (17% vs. 20%) D AL (18% vs.
22%), Wotd 23g (6% vs. T%)e dTelA R
)% Aol & HolA gkt B sttt

B Ao ICSI AR A5 F F4R
2399 HlotE: oAt 71Ee] 144
A5y Fo] FAHRE wjolo] 2 Blmsted
FARE oty g, AES, YANE, FLE
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ol SolA {218 Aolst go A1 A7 B
REF FAS A0S AUk a2 2 A7
A& Van Steirteghem 5 (1994)9] B 319} 4fo]
A Aatard dAE B [KAE sloiM AP
Ateloll f-o) gk 2o 7} YA Th A E Aol A
= AlHasani S (1996)2) AT i3 $L 5
qEE AGDA Y vjolE FAHES T o}
ol4letgeng JdechA g welE TR &8
¥ Van Steirteghem 5 (1994)2} 97 2 1} 9} 9
ARHA vime 23T 2oz Y7t

222y} Van Steirteghem F (1994)0] da A
o] wjotd BHRES Ro] dlF & AP
22 vjote] HEE T wjole)d & & g3t
A QJAEg g vAgeith Tes-
tart & (1988) M A e FARE wjololH
Al dEgAe EZABE wofo) 2o v)ste] A
E& JalEo] o B HudH 1, Tro-
up 5 (1991)2 wjole] AEE (72% vs. 60%) 2
F71% AAA dA | (@7% vs. 14%)0] 7] &
Ao vigted AdAe] TAREAM 53k
ov foAd & gtz Hug vhH, Fugger &
(1991)2 AAGA e FAREA FY3HAH T
3 A gol T (21.8% vs. 11.5%)1 K s}
o wjolo] FARE Ao gloji] Hjole] WY
DAl M E 2ol e} FEA) o Ko B o}
2 =¢o] B2 4ot

Aol wjols BHREF A9 G TA
o ¥j3te] YE o] oAy Aoz wlo}
o] AAXH (natural selection) 7] Ao AhA o
2 g glojvar, g Ed o] B A FAHE
A AA UL slsAle] ZAEE mitotic spindle
o) FAA ez &% V) A B Tol AAH
3 St B AT AR ol AANE HAH M
W S fort 3% 5 voke] YEgol 0%
olgoz vz ¥, E 5 RAUA wol
7 R HAR S v g, F ol dE S
o] AAARez 95%% F3nzr HIA
SAREE 9% §89 o) FANE Wy
olew AR

2 AFA ol HEFE FLIA A
A 9] wjolE F4 B 23 Al-Hasani & (1996)¢]
A 23 Hoi o gohed dutdow 7
BE djole 5 T 4EE T AYSte 992
2E T2 A wold AErt sPE Fasy
(Camus et al., 1989), o] 9]0 A H &, B4 4

e 71E4 &9 Fol 4FE F 4+ UE A
o2 x5 o} (Van der Elst et al,, 1995). 1
211} Van der Elst 5 (1995)-& Hijole] 4 2 &A]
dimethylsulfoxide (DMSOYE o] &3+ Wio] 1,2-
propanediol (PROH)S o} &% o] v]&le]
olo] EE (52.6% vs. 32.0%)°} ¥ YT B
18 v, PROHE o] &3t 2 AFelXe
AAHo 2 80% oo B MEEE WEH
Ak g\ M dA 9 wolE THREY A5
e 52 A wiole] AHE Hrletrvt AL &
Tbsstng olo @A ABde FEL FUH L
o] E A oy,
A3 A3} ICSIF T IV oA 3 ARE R
Z wjole] MES ROl g Aol gle A
o2 vl o] Hol &4k ICSI Al AFA]| 7} vl of
FARE F PEYHo e HGE 4EE 1A
Re AoF Algd)
# & Hoover 5 (1997)%2 ICSI Al &3} 112] &
A pA A ETAM FARE olold] AHE
vl e A jole] MZES (93.2% vs. 94.8%)}
W8 (95.2% vs. 94.7%)0 iAo & Apel
7b 9 E, 948 YAE (14.0% vs. 17.4%), &
A& (25.0% vs. 23.1%) B Fd& (5.8% vs. 6.7%)
o glojME Folg o)t gk Bt
t}. Hoover 5 (1997)9] A3 7| EF oz A
gAle wielg FRRFINY L, FHEREA=R
PROH-Z o}-g&lgl 0w, wlole] P&Egoltt B
0] BE 90% oj4oR Erie A T B
A Ao M At 8 & o
Ay A Al EA] 414 wjolo] 2o} 73¢9k FY
A FARE wjojeldle] Afolx ojdsE
wj o} 4= (Anderson-Sykes et al., 1994), Hj o}o] 2]
AR #AE = wjote] A (Schalkoff et al., 1993;
Tucker et al., 1995; Lightman et al., 1997) & &
Fol JA gl Fag n At Schalkoff 5 (1993)
o} thelApE-A (multifactorial analysis) & Ttoll <]
st FHBE wjoto] 4l A]l ghate] AR I o]
wjobe) Aol o T2 Zg-ain, ¥t of
2] wiole) &, wjote] FARZE 73, ojH el 2
Haegs 282 E 29 Huxe g4 43
of Bee FA FU}. F FTAEE wjote| A4
oFA (good quality)2] Wjo} (sponsoring embryo)7}
shtels o] 4] wjot Fol EAStE AT JAlE
o] 893t Eke™ (35% vs. 15%), 404 o] %4
o] ghatel| A 44l ol g AS-% 1. Light-

o
o

2 e
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man 5 (1997)%= njj o}e] A A] sponsoring embryo7}
gt EAste A5 dAl&ol foEA =
Stow (18.2% vs. 9.8%), Wobd LA EE §9
shA =gt a B nstgth (7.0% vs. 3.1%).

B AFo A ICSIZH IVFE B A Ao &
Fa FA oA 4 (CES)Z FPH = o4 o}
o] Aol ojA FojFt Aol gldey, ¥y
B o Lo A= progesterone Fo FH Ao zpFuf
o] BAE 3R ed FdlA zhzh 9.2+
1.9 mm, 9.3+ 1.8 mmEA] {23k 2]} AT}
A E Ao oty BAEE 7|HE ¥4
T A FFdA ZHzb 110.8+81.0Y, 1242+
142.8¢ 24 IVFZAM FARE 717ko] 21 7
ol UAA T FA] {-2] 7 xte] 7k A

B A3 g4 F IVFZoE oA Hujs
TA AukgFon BFHol WAy T2
o2 dAE Foiwre F wjolo]4o] o 3}z
ol Hlols BAREAAY 1057 = 3o
slt}. De Ziegler 5 (1990)& 141 & ) 244 A
& T BAEE wjolo] A A GAE Toiukd
AS-AA Qalgel fFogtA =qtha (33.3%
vs. 9%) Bx g v} o, ol A B A
Tl A IVFEe] dztge F717F TEE o2
A7 A7t AEHAARS M S AT 4 ¢l
o a8y @22 Fuskd 105712 A%
IVFZ 663=7]9} ICSIZ 205712 A% v 23tg)
< ASolE FABZE 2 vjofo]2l ¥ AP Az}
of A7 BRE BiFEo UM BATH Feo
Ado] Atk A IVFTE 7657|9HS dabdy
T 1057] 9 vdAZdE 66572 g 8o
A% v uEd S A FAFTA T dalgol
2 AFE Aoy FoAFd Aole flolA
(40.0% vs. 19.7%) De Ziegler = (1990)2) & 2
wel= Abol s ot
£ AT 4% A AEA FAJQA B
29 AP e AAE QAo A94H el

o2 ICSI Al&S Agsta] o] wjols

113
oy
BANEG T vhotolq e AA SR J]E
31_}\

)

rg
Y

3 vletel wokel B5E, HEE, INE, &
g, AFE S UM felT Aol 9l
o E@ 2 AL FAAYAT §F o
i

o4 F QA1 alo]Ae ¥k Az, WAA 1Y
WA Fol BE A/ FARAF BT 7

o2 A gdTh

2 £

AASL 19963 69 2E 19979 9Y7tA] A
sg g Bd Ao Aysgd gt
EA-F&AE WHE o) &3 THRE woto]
2] 9671 (799)E hd o2 A ZE wjoto] 2
o gleiA ICSI Al& (205:7), 16%)% 7] &2 11
AA AAFAAE (76571, 63H)A wiote] A
£& 9 JdA ARE v gt oS3} e AT
2 d4dd

1. A Bzle] A3 & ST 47 312+
3.44),32.6+33 M 2 A 5§23 zto) 7} A}

2. 2R E Hote] dF ARE ¥uIAL
W 34" FAEE vjol 4, FARE Hjole
3 5E, HE oo &, FARE ok A&
T A F2 3 2ol st YA

Motel BlE T FEES BT 90% o)

A
T+
=2
3.

T

o
24 597 2ol rt e, o) wiote) A H
AR E vk sk FAMOA S (CES)®E fol @
ato] 7k AR o

4. TARE vlole] wioje)2] FIF Y AlE
gy 473 A& ICSIFAA ZH2} 35.0%
(7/20), 43.8% (716)= A IVFZF2| 224% (17/76),
27.0% (17/63)°l wjsted ztz} kA ek Fof g At
ol& A+

5. 948 fAbg 2 gEgAlEx FaolA
Hol g Aol 7F At

6. $ARE wjoto]d F wjold Al
&8 ICSIZAA 9.9% (11/111)2A4 IVFEY]
5.6% (21/378)l Hl3ted EpA T Fold 2
Ak

7. FARE ol Al & g Agrte] F)
A] progesterone o Aol Z g AFu e
Eg= 2+7F 9.442.0 mm, 9.3+£1.8 mmEA 9
gk Aol 7k iU

8. ujote] BABE 7|7HE ICSIT A 1121+
80.0¢ 24 IVF9] 124.8+140.1Q o)) vl 2
Aot ol gk 2te) = AU

AeH o AAFHPAE F THAEE viotol
A A gate} FAbo] Ao il F ICSI Al
W A AFPAES 43 HndRnE o
FARE D % F wjold FE, AEE, o

A, farg, g S oM FAF Al
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