HzX3ler (Assisted Hatching)

FAAYEY HHAE 2 BYATA

4 3 5

EIHZ 2N AR Gy Agetd RS S AT F ASHE AXEEE T8 2
7ol ol2A F& Fuj7] wiole F9E YN it FERE Fi3 U AFH T A
g o7l drt. o3 A FHUE K31 Fok A& R (haching)etn 3 ol ot} &
At ol Aaojof sl WA Hgolr). Bl YAE S e ECM (extra
cellular matrix)© 2 3 A o ] & 50|24 <] sperm barier?] H & & 3t A 3 o] dojnt
W e Ao AL v 98-S o} (Wassarman, 1992). #2h of 2} leukocyted] J Yoz
Bl Gx& B 383 (Modlinski, 1970) BHel 2 olu} 71 €} fungusel] ol & 34l & ooty A&
= @t} (Singh, 1987).

Zu)7] vlole] Balntyg e T shx] 29l o) A== A AL ol F2 g9 A
243 oA BuiEE B4 Ak (lysine] o)) lysis7t dojrtol 8w (McLaren, 1970), & 3
A= zuje] Ao mE Eyuld tig ¢ el 7ot} (Cole, 1967). Perona®t Wassarman
(1986)& 23}7} doji}r] Ao Eul7] viole] trophoectodermel] 4] trypsin-like proteinase (strypsin)
7} Bul"Eicty ¥malsg o, proteased] ¥4 E ¥ 3% T} (Austin and Short, 1990). =& A}
) wjole] B35y} Yot vk oA ol e AV AP THE R AT} (Sawada et al,
1990). 712] 31 protease inhibitorZ ¥ oFe} o] H7}3 3§, vlole] 23} AdAE: Lix
9129 (Dabich, 1981; Yamazaki ef al., 1985) Gorden} Dapunt (1993)= 99 F 7}Al 29 Fof
¥uj7] wjole] RaHPo)H B lysis7t H SR 6 T2 2902 FEHrn
z2A3tat}. T479 ujol S A ojol A wjarst A S, wjole] Ralgo] Mg AT i
e Ao gejA dow oA A YujFA] T e] 743} (Cohen, 1991; Zhang et al. 1991)
7t Aol AY £ EPUE FolE lysing] X7 @] dEQJ] Aoz &aA vt (Gordon
and Dapunt, 1993; Schiewe ef al., 1995).

=dde Astdde £3 Fo 374 28 €S FYsted ) A JAE He o
& (Austin, 1961)} 2) A Z <) vlo}2 HE 83 (Gwatkin, 1977) 3) B 2L Ea) AZ7HA o)
olo] o5& meol o & (Betteridge ef al., 1976)% 3t} ol £ e AFAFL 53
A% dojuin] Ao g & doT GA] olel g FAdo] doivtn A & AL
o] A x Aa@Ao] dolute Ao g 4l A gt} (De Fellici and Siracusa, 1982; Downs
et al., 1986; Longo, 1981). 12| & Al @HBoly] Alxe] A5, A YelA 2~543 miFE 314
Hug o] e §70] wjolsl FAH R Rt d YA 28 & 3lo] AEH
o}7] A&e ATES BAAYE 80102 Ms]sIE Fr} (Drobis ef al., 1988). 53] <&
7t A e B F, e A4 BXY A9, T2E UG ¥R Q8 FHA F
A7} S7VeEAY lysing] Bulrt 2HAste] R8st A48 & Uk @ A Frlo 2H ¢
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Ao Hjo}lE o]y Btk ¢JAle] HA 2 UAEFY EY BAY A T Y FEG
£ H1XE 1o} (De Mola et al., 1997), A|g Fo}l7] Al&e] AFES FAAFE 8902 g
g 4 Ut ol AL A7) HE =89 h=E 1990 ] 258 Al #olr] Aled
AZES E017] 93 FEUE Jd9F o2 A3 AY TL FodFo] wjote] Rag o
AnA o g FFES F7IA 78l B2Y 8% (assisted hatching, AH)o] 712 % g1t} (Cohen,
1990; 1992). 53] A|g@&ol7] Alg Al cdlF7t $2 & 829 3§ BEPseg ol &3ty
2 JAUEH A ES End oAV Aok Magli et al, 1998). 18] o] 2§ Rz R3leo] &
3 BAEAA AL ERAH o2 F et JAES TN TISA Y HE =82 AR A
253 & A A o)t} (Schoolcraft et al., 1994; Antinori et al., 1996a,b; Tucker et al., 1996; Bider
et al., 1997; Lanzendorf et al., 1998).

1. 2x78lso] A

HZE3%0] T £o] 1990 Cohenol] 9)8) A& HEo] Fon o BrRsie why
€ 8 4% 8 7he F & o145t WINel S partial zona dissection (PZD)o] ATt 2
% pH 23~2.5 A2 A& 8 (acid Tyrode's solution) & ©] &5t Frirje] YRE G =
= zona drilling ¥g o] 725 1 2™ (Cohen et al, 1992) K-35} Ao A olA] Z&8tE B
4= 9} ®] 5=t pronasel} protease S v Ao Hrlsld EH U FAS AR L2 FAAT)
W e S E AT (Lee ef al, 1997). 181} o) Bl G WHEL 15 E £HY v zRES P
22 3lm glon E3J] zona drlling W o] AL, &7 Xl damageZ £ 4 Qo] Bl A4
g AYgAe] led 22 gt ol EAME NS el g Aol laserE ©] &3
H B3l o]t} (Strohmer and Feichtinger, 1992). @ A} zona drilling ¥y 2} laser® o] 83 B
B3lgo] QAR 71 Bol o] &5 Yt

N

i ob

2. BxFalso| Srel Yy
1) Mechanical assisted hatching (PZD) (Table 1)

ojm] 1980 d ] 4t FEAYHANA FHE =Y EFH o2 J)¢d partial zona dissection
v Al Z2}7] (micromanipulator)E ©] §-3t] £l AR ES VAH o AMfs) F= ¥He
2 BxR3le F M dA s A2 A Z 88 Iy et (Cohen et al., 1990). ©] 71&
< G4 EY 8ANAN 58] BAANAY £V 5 B, FHE F =37 A5 Bel
o] &HUY WP T dREE pipetted o] &3t A st Tujr]e wjolrt K3}
stedl =88 £ Ye oty g e 2, ml | 227 QoW Algo] JF
3t o} & chemicalE & ALE-31A] 97] W&o ¢t st A 2ol 3-D PZDE Adsle] £
AL B3g =585 Yt} (Ceislak ef al., 1999). 78] 32 ICSI| = o]-&-5 1 3)& pieozo-micro-
manipulatorg ©] 8% B2 Estex /fdo] ¢4t ol & low 71E nz2F7] B
o AdsA 23 ¢ dx Aol Ut} (Nakayama ez al., 1998; 1999).
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Table 1. Results of Mechanical Assisted Hatching (PZD)
Author Publication Method Indication Main QOutcome Results P value
Measures
Cohen et al.  Fertil Steri, Conventional Unselected  Clinical Control : 26% 0.112
1990 PZD patients pregnancy rate  AH : 44%
Dokras et al.  Fertil Steril, Conventional  Unselected Hatching rate  Control : 22% 0.02
1994 PZD patients (day 5) AH : 50%
Stein et al.  Fertil Steril, Conventional Repeated Clinical 1. Age < 38 NS
1995 PZD implantation  pregnancy rate Control : 23.0%
failure, AH :154%
Old age 2. Age > 38 < 0.05
Control : 7.0%
AH : 23.9%
Helebaut J Assist Reprod Conventional Unselected  Clinical Contrel : 38.1% NS
et al. Genetics, 1996 PZD patients pregnancy rate  AH : 42.1%
Chao et al.  Fertil Steril, Conventional Repeated Clinical Control : 19.6% 0.057
1997 PZD implantation  pregnancy rate AH : 36.7%
failure
Nakayama Fertil Steril, Piezo-PZD Unselected  Hatching rate  Control : 15.3% < 0.001
et al. 1998 patients AH :86.7%
Nakayama Fertil Steril, Piezo-PZD Repeated Clinical Control : 5.7% < 0.05
et al. 1999 implantation  pregnancy rate AH : 13.5%
failure
Edirisinghe  J Assist Reprod Conventional Repeated Clinical 1. Age < 38 NS
et al. Genetics, 1999 PZD implantation  pregnancy rate Control : 25.0%
failure, AH : 20.0%
Old age, 2. Age > 38
Thick zona Control : 4.5%
& 17.0%
AH :9.1%
& 10.0%
Cieslak et al. Fertil Steril, 3-dimensional Unselected Clinical 3-DPZD :42.0% NS
1999 PZD vs. patients pregnancy rate  Conventional PZD :
Conventional 33.3%
PZD
Hershlag Fertil Steril, Conventional Period Clinical Control : 25.2% < 0.0001
et al. 1999 PZD divided pregnancy rate  AH : 37.1%

2) Chemical assisted hatching (Zona thinning & drilling) (Table 2)

Chemical assisted hatching *}'H & Cohen 5 (1991)0] A& & 835} 2 acid Tyrode's solution
< 7he #E 8 (W7, 10~15 um; 917, 15~20 pum)E Z3f oo} FHUle] dREE o
FAY (zona thmnmg) (Gorden and Dapunt, 1993; Tucker et al., 1993) 7% & W= (zona drilling)
Wil A4d FHA ADE A3 SFAEE £ o o] &= HHHA A Tt
(Handy31de et al, 1989, 1990). 73§+ At &0 & A} R-817] w &) wjole] TFA R &L &

SR
T e 7Hed ol ol 22 6ke Abgre] @ F27 d 28 solutione] AtE} <F, A Eof
- 269 -



JiEpUH » Assisted Hatching

Table 2. Results of Chemical Assisted Hatching (Zona thinning & drilling)

Author Publication Method Indication Main Outcome Resuits P value
Measures
Tucker ef al. J Assist Reprod Zona thinning Unselected Clinical Control : 37.0% NS
Genetics, 1993 Patients pregnancy rate  AH : 44.6%
Schoolcraft  Fertil Steril, Zona drilling Age > 39, Ongoing Control : 19% 0.0001
etal 1994 Repeated pregnancy rate AH : 64%
implantation
failure,
day 3 FSH
> 18 mIU/ml
Schoolcraft  J Assist Reprod Zona drilling Old age Clinical Control : 21% 0.005
et al Genetics, 1995 Age > 40 pregnancy rate  AH : 58%
Check et al.  Fertil Steril, Zona drilling Frozen-thawed  Clinical Control : 15.2% p<0.05
1996 ET pregnancy rate  AH : 30.4%
Tucker ef al. Hum Reprod, Zona drilling Age > 35 Clinical Control : 16.7% p<0.05
1996 pregnancy rate  AH :45.2%
Tao & J Assist Reprod  Zona drilling  Frozen-thawed  Clinical Control : 0%
Tamis Genetics, 1996 ET pregnancy rate  AH : 24%
Bider et al.  Hum Reprod,  Zona drilling Age > 38 Clinical Control : 5.1% NS
1997 pregnancy rate  AH : 8.9%
Magli et @l Hum Reprod,  Zona drilling Age = 38, Clinical 1. Age > 38 p<0.05
1998 Repeated pregnancy rate  Control : 10%
implantation AH : 31%
failure 2. Repeated
implantation
failure
Control : 17%
AH : 36%
Hurst et al.  J Assist Reprod Zona drilling Good Clinical Control : 81.0% NS
Genetics, 1998 prognosis pregnancy rate  AH : 17.0%
patients
Lanzendorf  Hum Reprod, Zona drilling Age > 36 Clinical Control : 35.4% NS
et al. 1998 pregnancy rate  AH : 29.3%
Samsung unpublished Zona drilling Age > 35 Clinical Control : 15.6% NS
Cheil data pregnancy rate  AH : 22.3%
Samsung unpublished Zona drilling Frozen-thawed  Clinical Control : 18.4% NS
Cheil data ET pregnancy rate  AH : 28.5%
Samsung unpublished Zona drilling Repeated Clinical Control : 282% NS
Cheil data implantation pregnancy rate  AH : 23.7%
failure

e} gkl & FrEdle] B9 By Arie 7R Holv 2717 €8 §° At Zona
drilling®} 3%, % 10~20 pm A 59| A2 7HE& WA dc}. wjo} Yo & fragmentt}
T2-5eF viol Uo] & FFANZE AAY F e Aol Uk drF o s AEEE
solution®] A% 3= pH 2.3~2.5 A X7} o] AME5 1 21.e9 solutione] 7Ar] EAlEE AE
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Table 3. Results of Biochemical Assisted Hatching by Enzyme
Author Publication Method Indication Main Outcome Results P value
Measures
Lee et al. Hum Reprod, Zona-thinning Unselected Hatching rate 1. Pronase p<0.01
1997 by enzyme mouse Control : 39.2%
embryo BAH : 60.4%
2. Proteinase K
Control : 35.3%
BAH : 71.8%
Lee et al. ASRM, 1999 Zona-drilling, Frozen-thawed Clinical Control® : 22.2% * p<0.005
Zona-thinning embryo pregnancy rate  AH : 30.0%
by enzyme transfers BAH" : 39.3%
Table 4. Results of Laser Assisted Hatching
Author Publication Method Indication Main Outcome Results P value
Measures
Obruca  Hum Reprod, Zona drilling 1. Unselected 1. Hatching rate 1. Hatching rate 0.0001
et al. 1994 Er:-YAG laser mouse 2. Clinical Control : 29.3%
embryo, pregnancy AH : 80.0%
2. Repeated rate 2. Clinical p<0.05
implantation pregnancy rate
failure Control : 16.2%
AH : 40.0%
Antinori Hum Reprod, Zona thinning 1. Repeated Clinical 1. RIF 1. 0.053
et al. 1996a Er:YAG laser implantation  pregnancy rate Control : 23.1%
failure, AH : 42.7%
2. Unselected 2. Unselected 2. p<0.05
1st trial 1st trial
Control : 19%
AH : 39.6%
Antinori Hum Reprod, Zona drilling Repeated Clinical Control : 19.3% p<0.05
et al. 1996b UV laser implantation pregnancy rate  AH : 44.4% '
failure

W= 8l7] 98] H =7} -2 PVP (polyvinyl pyrrolidone)E 3 7}3te] A} &-ghc}.

3) Biochemical assisted hatching (Zona thinning by enzyme treatment) (Table 3)

Z1RH L in vivo B7 M 57 dojur] A ZAF W ZL wjo} W F oA EulH
£ Hao] od FHU} GOl B 0@ A4S modelZ Bl A 4H WPz, e B
ZR3tgol YUY dFEE ALY Fol& wtdol o] WL wjd o] dFI} FE
proteinase, pronase, trypsin-like enzyme 5-& % 7}3lo] B9 HAE =09 A sl H3aH

2 EoFE

W o)t} (Lee et al., 1997).

4) Laser assisted hatching (Table 4)

Tadir & (1989)°] A A2 EF5AFZ 2-3t7] A& HZZ laserE o] &3}
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A& Folol A laser®] H & Wt AR e Y} BREEEEoly I {A D
S 98 EHOE dAs=d o] &= Qo ICSI Alg A4 A 2te] immobilization, 228 1
hemizona assayZ 93] FHU S o2 Uyred oj&8 1 ot BxRsee] A S, 279
AT ELS 5 TES o2 A= laser source?} embryote] % o F-of) u}z} con-
tact type¥} non-contact type 2. 2 @ t}. Contact type S & Er-YAG laser7} 714 @o] AL &5 1
812 (Strohmer and Feichtinger, 1992; Obruca ef al., 1994; Antinori, 1996a,b), non-contact type2-
23 UV laser (Antinori ef al., 1996)2} diode laser (Germond er al, 1995, 1996; Schopper et al,
1999)7} Wo] o] & ¥ t}. Contact type2] 7 $- laser beamo] & 7o) A¥A o2 P & F Y&
@7 o] glo} non-contact typeo] BT} QrA S F et n & 4 ¢tk (Schopper et al., 1999). o]
A& A g3do] me} 193~532 nme] B3-S 2ts 9] A & o] §-8h= A § (Tadir er al, 19915
Blanchet et al, 1992; Laufer et al, 1993; Simon et al, 1993)9} 2 9] A & o] 83l 7% (Coddington
et al., 1992; Germond et al, 1995), 22} 31 2940 nme] T4 & zt= erbium-ytirium-aluminium-garnet
(Er:YAG) laserg ©] &3l A%2 Ui & ok FHAY 782 laser fiber®] 2 7 o]} o144
71 & o) &8t 2R E & glom AvbEoR 3 ume] FAZ Fyd] 7HE 9EA €t
Laserg o] &3 BP0 ML Feldoz Axd AFH ez AF& FX fdon o}
A AXo] o}7d HGx Holx| ¥a 24317171 &oldttke Aelt} (Obruca et al, 1997).
EZ TE BzR3ted va] FgArzte] &2 Aol Ak W Do 2 Ao sHAH o]
of £ ¥AthE Aolth (2F 200,000 $). 1A E BT et A2 BExF e F &t A7t F
7Vste FA ot

3. 2xRslee HE oY

ol A8 WFeE Rxised AT AU dstd e ol E =de] B2 Aol A
Aot zely QAR 1) B 7t B4 FAC va FEAU 2) 819 volrt B2 A,
3) Fd f = 38R ] FSHE] levelo] A ET 58 35, 4) F2 o vjolE o8] F7]o 2
A o3l oy A&A oz Fge] Ansle A, 5) vlol Wl fragment7} W F B A vl
ofo] Fejrt UF vm a3y o) el A& A2 BAHE A%, 6) TE-gAAF &
AAEA FHAe B3AZe] dojd Aoz GHE A5 AP 5, BxFe
A g TEotr] Alg Aldl 9o BA™ A F7F A €2 A2 A3 = 82 (poor prognosis
patients)&-& thA L2 33 glow ol W& AFAEd wa} Fzte] Aol YRR AF
7] g =EEAA AAG ReRaee] A8 71EE F 2T Aot

1) Thick zona pellucida : = 15 um or 17 pm

2) Old age : > 38 year or 40 year

3) High basal (day 3) FSH level : 15 miU/ml or 18 mIU/ml

4) Repeated implantation failure : > 2 or 3 times

5) Poor embryo quality and fragmentation rates in excess of 20%

6) Frozen-thawed embryo
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19903 i o] E°] GnRH-analogued} A ¥4 W] FAFY & (ICSNS] AE2 tho] A E §
St 22 £ ES & F UAT Bt FHEE 7% HAE e A9 wjolhg o] 4]
& g AR R Adsio s v Frld F2E wotE Fafstd oA v &3 dAE
< 71 E 3ok 22y ofA = 30% el dAleE vehfa lon 53] FA4EL 20%
£ gA Zsla Ao F, FA L] wjolE ot = FFo] HA ek A1t BT ol H &
A& #dst7] A3 n¢E Aol BxFsEr 53] 543 o] F glo] o2 ¥ FA 9 HjotE
148t & JAleo] )X ¢Fi= implantation failure $+2}9] 7%, B A 71A] FEu) Fol L} 2B
e ol2le 5 AAo] e Aot 2y o HEF =}, £F Euzieict
Hxisted] B84 AelE Bustn I 34 BAote] Wlxrst F718ts § (Hershlag
et al., 1999) b = Ao A dojuts F et ¥ E dA] BB R =39 X7} 3
o 2y A A S FIEEE o F7F $2 &2 821, 53] 384 o] 3 FxelA
' Ee galen 8L 2asta .o (Schoolcraft et al, 1994; Stein et al., 1995; Magli
et al., 1998) A o] 4] F7] (Check er al, 1996; Tao and Tamis, 1996)L} E¥H 5] S tje] T+
A7y 54 8, 8] wof U ol fragmentationo] B2 73 9o HEHEEEE o &dle] £
< 2HE dAe dow A3k ujole] FEI 3ty Aol g A7t Al ojol & Ao
2 Aztdd
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