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Efficacy of Assisted Hatching by Laser in Human IVF-ET Program

Jung Hyun Lee, Ji Eun Han, You Shin Kim, Hyung Jae Won, Chung Hyun Cho, In Pyung Kwak,
Jin Hee Eum, Eun A Park, Yoon Jung Choi, Dong Ryul Lee, Tae Ki Yoon'

Fertility Center of CHA General Hospital, CHA Research Institute, Pochon CHA University

Objective: To evaluate efficacy of assisted hatching by laser (AHL) and acidified Tyrode solution (AHA) in selected groups of
IVF-ET patients who have a poor prognosis.

Methods: From February 2006 to September 2006, total of 328 IVF-ET cycles with advanced female age (=38 years), recurrent
implantation failure (=3 cycles), thick zona (=17 um), and/or poor quality of embryo were randomly divided into assisted
hatching by acidified Tyrode solution (AHA, n=180) and the assisted hatching using the ZILOS-tk laser (AHL, n=148) groups.
Clinical outcomes were analyzed and compared between AHA and AHL group based on the patient characteristics.

Results: In all AHL and AHA group, there were no significant differences in pregnancy (42.6%, 63/148 vs. 33.3%, 60/180) and
implantation rates (17.4%, 82/470 vs. 16.0%, 89/556) However, in advanced female age group (Group 1), pregnancy (37.0%,
20/54 vs. 18.7%, 14/75) and implantation rates (14.4%, 23/160 vs. 7.1%, 15/210) in AHL group were significantly (p<0.05) higher
than those of AHA, although there was no difference in patient parameters of both groups. And, the clinical outcome of groups
with recurrent implantation failure (Group 2), thick zona pellucida (Group 3) and poor quality embryo (Group 4) were improved in
AHL compared to those of AHA: 43.8% (21/48) and 31.6% (25/79) in Group 2, 43.8% (32/73) and 34.1% (28/82) in Group 3,
25.0% (7/28) and 14.6% (6/41) in Group 4, but no significance.

Conclusion: The AHL improved the pregnancy and implantation rates in patients with advanced female age and recurrent
implantation failure when compared to outcomes achieved from AHA. Therefore, this AHL technique may be a efficient and safe
method for patients with poor prognosis. [Korean. J. Reprod. Med. 2008; 35(3): 193-202.]

Key Words: Assisted hatching, Laser, Acidified Tyroid's solution, IVF-ET, Clinical outcome

et ok o] w2 LA Al (in vitro 3L ekt 2AdEe] ol o
fertilization-embryo transfer) 7|5 <] W o2 Hx2lo] El) U]
e FAHE, RS A ddEH oy, g (implantation receptivity)Q] B
Abgell o2 wjoe] 2FES AA F

HES s
3} (hatchmg)l"’%zqoﬂ 1«] oA Tow AYr i

FIAAAE FHI7] 99 135-081 A5EA g i 605, °
3] F-3papAe] o] ide A9

FAGE S P ool i ATE?? o] Fo M & &
Tel: (02) 3468-3409, Fax: (02) 501-8704 oFslie 2o o] =1 B
e-mail: tkyoon@cha.ac.kr oAl wjFshs g T wljole] Frulz) B4

-193 -



OIAE0IA cIOIME 0188 2X2Ret=2| 284

oAy 34
FHA| (reproductive tract)E A X+ 773
Frdle] H]X]= &4 (enzymatic lysin)
AETt w7] eletar A 3l
o mR o)glo e AFA AEe dhi oA
s Hol7h WA, S el Slel W
714 FSHE| §=7F %2 A4, o]Aste wlold]
2 A [ R A B =1 S P B B
Fol v A5
Zahcha was)n Yok
g zAse] FYUE B9 el
R 258l (assisted hatching)
S719ol 4 At
Pl ok HEEE GRS
gols ek el

s skl sk AN

E
=
o S U A

=
o o =
il 2
X

ol l‘
fuj

M &2 4T

9
A
2o
K

of F
A = 5
= oe] 7HA WHol ofy] A bEel o8 A
# vk dok 2 5 7P BEskd o ms 7
d &NE o]gste] FHUE S Y F
Fofoll & W= W (Assisted Hatching by
Acidified Tyrode's solution, AHA)©] T 3 %] o]m 12
laser beam S ©]-§-3+ " S5 =91¥] 7] A14a}9d
th o] WHEES Hiote] H

)
S Eoe AS &5
_L_
T
=
T

i 9 o o o Lo
&
&,
[o
o
ofo
off
oL

o:
o
ﬂl

i‘l
ﬂ%
flo
i
N
o 1o
4

A e AR AAEAL ok, A 8

S ARESl7] Wl frafdell @ fdol sl
T3 o] 2 Fol7] 93 AAte] ey v)Eo] &
838t FHUE Yt 4skd 2712 Aoy
sh= AP 22 xEshE #9lo] §olshA] fthe
o] UTEP 033 FAHNES BEF-3e]
RE A4 Tz gl =918 ol 54 &

L EREEER

AeQl Fatell AR AR shaL itk Holl o]

S| HxH3eo ais
tistelr] f18] A5 ATAFE] Y@l lasers ©
}tH (Assisted Hatching by Laser, A}E)O] A A
ok o] W
=

& 4 9im 22l T

i I
o
)
N
o rl

(03

&7 AYE oA ATAOE Aol
s gom, ofe] B8] hE ig
3} 2ol ﬂif& Az wol
w}

Hﬂr_% o
X,
_>|~l_4 P}

T

o 7 opoh Koo ok
mQEmiuo&EO >,
Bods ke T

rtMO—g‘gE

O

L

mlo_@

= o

O_?ng

STy

f

Z b

> 4ot

o e

2

—

fo

o
yp
5
A
iy

f

PN
1z
o
my
1o
e
o
R

Kl
by

ALY W
1. A&

rlo

= A 20065 295H 997bA] A
oot el AT AlEe e
< o8 8]lsol o Bxidles AR o
3287715 deR alglck i WdelA AldE=

sk A Sk o 2 () SRk
Lol 7k 384 o1, (i) FHE U] FAZE 17 pm o]
(i) 714 FSH ¥%7} 15 mIU/ml o4, (iv) #1945
g Ales 33 ol A, (v) oAk Hlotgrt
270 o]k, (vi) Hoke] AEl7F YT abA] ke S
o|Ate] g golo] glowy AAFHTE B oAt
A= AHL 1485719} AHA 1805718 1594
A9 2 Wil 448 AF o= Ayl

}_

A

)
(L ONNY
rﬂ of

-

|

==

4

2. ot R H H2l+E ALY

B ATy a0 e fuE AsAE
GnRH agonist (Lucrine, Abbotte France)2} recombinant
FSH (tFFSH)E AH&-3h= %718 {7} rFSHe GnRH

194 -



K353 ™32, 2008

antagonist (Cetrotide, Serono, Germany)E A}-8-8}=
@71 HEslth 253 17 mm ©]%H¢]
27k 271 o) AEE RS W 10,000 TUS] hCG
= TSI AL, 34~36A17F & A2 2301 o] 8o
04 H2E AFH AT Al A=At B4
8o w2} APk (conventional insemination)
= AEd U AU (intracytoplasmic sperm
injection, ICSI)= A3}t 4 F % 3 16~20
A ARG F5F 54 5 BEst] 74
5 FRlskaiar, A3 4w
AA O HA 297 FTPFEI T vl 3
5% CO,, 5% 0,5, 90% N7} 7215 &= wl%7] (Hera
Cell 240, Germany)oll Al <=3 = a1, A7) oFel-o-
10% synthetic serum substitute (SSS, Irvine scientific,
Santa Ana, CA)7} 33+ P1 v} (Irvine scientific)
= ARESIIT BER-sk o] Alofieh g2
1218k & obxlell 7l whet AAgekqlck A5
4735 Sleto] AHLSH AHA WS 27} 15
QF FxH o7 ARESIIT Hiolo] 2] £ ]
ol 129 & #bake] F ol B-hCG RIS},
2 B (gestation sac)S Z1E -5 AA
o= sl

o

o

RETA
¢}

>=
(¢

—_

e PN' 1S o

_4

3. Y0|ME 0|8t ExF3lE (AHL)

Lasers ©]-83F Wi stae =y
o ZILOS-tk (Zona Infrared Laser Optical System,
Hamilton Thorne Instruments Biosciences, Beverly,
MA)E AA|3te] Ald)skeltt. 10% SSS7F 71
HEPES-buffered modified HTF W%} (Irvine scien-
tific) 422 Wloll 2~37]¢] o2& wjolE &HAth
Holding pipetteS ©]-8-5}<] 6—8*1]5&7] Hjo}E laser
beam©| 3A] WEko| A FHUIE o dEE
AEe & A3}, 0.5 msec %O}Oﬂ 2~3 pulse
A3t 7bs3k 8 shtol kS ) ¢
171 s B Bl LA T
A3 Fr ol Heekdit Fided e
e A7]E b 5~10 pm =0l Z}F Hjojnf
o Frgiol] FAel BHA HEslgE 2Hst

éé%ﬂi
:L

=)
0x
e
o
=
o
0
30
=
ro
ogr
=
%
0x
e
o
D
e

AHLE A3k njo}i= t}A] Pl vl o g 2]
2~3A17F wjekatglar, Shxke] xkg Ul o]Alsteint.

4. AHY BUZ 0|8 HEHES (AHA)

<43k vie} 7+o] HEPES-buffered modified HTF
o] vljolE &% % holding pipettes ©]-8-3}

o] jo}= AHslar, ARG A (pH 2.5)
Tyrode solution (Irvine scientific)= 24} pipette (W173:
10 pm) W= S99 5, FEe] 55 skl
oh 13 sptel 7l 4 Ak A7) 9
A Aol 1 F700] 34 WO AN

ae}ith T el 73 Tyrode soluhon%
Abete] TR S5 2 E)lskal, A A
Yokl U Bol EEHo] dtoll Aot A
FAo E4o] A7IA FEF SIth AlEe AlY

S F Pl Aue £ olel W XS
3

oo Hm

o
Ofm
=
Hr
x
7]
ol
o
o
s'
>
-}
o
<
2]
1<

7 P8 BAES 9
Axz #x71¥%0aL, 2 o
2 o

%%

o]-g-3to] H|

Y -test=

BN
4 2
o ]
N
o
>
o
e
2
é
e
_>|i
5t
Lo
nE

moalmiﬂh

AHAEL 64144,
714 FSH 3= 71+339} 79452, AQ)FAS
A&et Sl 2241.69F 24+1.6, FHU O FA=
16.5£0.89} 16.5£0.9, AFg-u2te] 7= 1.0+0.22F
1.0+£0.2= 3kx}e] /4 EAdl= Zpol7} gidict.
WSk AHLT9F AHAT> Z}ZF 145170 (9.816.3),
177070 (9.8+7.8)e] A7} 3|FEH AL, FAHES
79.6%, 78.4%31 2™, o] 2%t Hijol ke 487 (3.31£1.0)

-195-



=0M dIOIME OI88 EXRe=2 &84

556 (3.1+1.1)7H o o] 23k ujope] A= &
oA Abel7E YEhA] 90T o] 2=
‘?3 183 kAt 7ho] A
= S 5 glddth %hgt
42.6%= AHAT2] 33.3%¢°] W&l gt ko) &
AR o= fFoletA]= &UTE (p=0.086). g 2
EE 217 174%, 160%5 Tt {Fll =fo] 7}
T} (Table 1).
Aol A 3 ofy] At ofaf WA}
o] 3@_3}7@ o7 143_% x%g.z_tﬂi B2 §]_%
] 93t AFE H|wsle] B} G824 v
2L AL A SRRl A ghAfe] tpo] =
’\éﬂ o]z} 384 o] 41 Skt (group 1), 31
& AL Azl Aeg AR (group 2),
Behe] FAZF 17 pm o731 AR (group 3), ©]
218k Hlo}7} Veeck's classification'” we} 3~4 55

rmo
(e]

el ol B

o)

B o 9 mlo oE': HH>

L EREEER

o2 JushA e A
2 o] nlaskelnh SHEYQRIME e 7}
Zko] U] w7kell AHL W7} AHA Wil A<l 3t
X]»A O]N—X—l EX]oﬂt ] lo] 09]}-1 j(]_
ol= gtk ot HeSHEHE YFRly] Wil A
A FArHTE A FAEC] =4 el o
o7} B2 FhAkat (group 1)) Ht Lol AHL
ME 411422 AHAOIAE 4094208 ol7} &
Rk, Al W oo A AlEed Aofgh A
(group 2) A= ALJFA AlE3 7 41159
40108 T8 SArrt Hi Ale3l4r) 29
ot FHdle] FA7 TR RS (group 3)°ll A4
= FYY FAZF 1721049 1724082 Ht F
B FA7F AR, wjote] Ho| FuEtA] o
2 o (group 4N A= 3~45F 2] Ht o] A ufjol=
7} vijolea 3] 2.0£1.29 1.9+12 viols+H 47}

Table 1. Comparsion of clinical outcome of Assisted Hatching by Laser (AHL) and Assisted Hatching by Acidified

Tyrode's solution (AHA) in IVF cycles

Characteristics/Outcomes AHL AHA
No. of embryo transfer cycle 148 180
Mean=SD age (years) 36.2+4.4 364144
Mean=SD basal FSH (mIU/ml) 7.1%£33 7.9+52
Mean=SD no. of previous assisted reproduction cycle 22+1.6 24%1.6
Zona thickness ((m) 16.5+0.8 16.5+0.9
Retrieve oocytes per cycle (mean = SD) 1451 (9.8+6.3) 1770 (9.8£7.8)
Fertilization rate (%) 79.6 78.4
Number of embryo transferred (mean = SD) 487 (3.3£1.0) 556 (3.1£1.1)
Grade 1 transferred embryo per ET (mean & SD) 13 (1.6x1.1) 8 (1.3£0.5)

Grade 2 transferred embryo per ET (mean & SD)
Grade 3 transferred embryo per ET (mean = SD)
Grade 4 transferred embryo per ET (mean = SD)
Endometrial thickness (mm)

Clinical pregnancy rate (%)

Implantation rate (%)

264 (2.2£1.1)
154 (1.840.9)

306 (2.2£1.1)
164 (1.7£0.9)

56 (1.6+0.9) 78 (1.5£0.7)
1.040.2 1.0£0.2
63 (42.6) 60 (33.3)"
82/470 (17.4) 89/556 (16.0)

"0.05<p>0.1 (p=0.086), Note: Data is presented as mean + S.D.
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Table 2. Patient characteristics and cycle outcome of Assisted Hatching by Laser (AHL) and assisted hatching by
acidified Tyrode's solution (AHA) in each selected groups of patients who have a poor prognosis

Characteristics/ GROUP 1 GROUP 2 GROUP 3 GROUP 4
Outcomes AHL AHA AHL AHA AHL AHA AHL AHA
No. of embryo 54 75 48 79 73 82 28 41
transfer cycle

Mean £ SD 41.1£2.2 409%+2.0 37.6x42 36.614.1 36.1t4.1 351%45 356%4.5 373147
age(years)

Retrieve oocytes per 405 532 436 811 655 878 231 293
cycle (mean = SD)  (7.5%£5.2) (7.1£54) (9.1£7.4) (10.3£8.9) (9.0£5.5) (10.7£8.4) (8.3%£5.7) (7.2£5.5)
Fertilization rate (%) 80.4 78.1 82.2 78.4 80.1 78.1 74.8 77.6
Number of 160 210 149 245 241 257 84 107

embryo transferred  (3.0+£1.2) (2.8+1.2) (3.1£L.1) (G.1x1.1) (33%09) (3.1£1.0) (3.0£1.0) (2.6%1.2)
(mean * SD)

Group 1: Group with advanced female age (=38 years)

Group 2: Group with recurrent implantation (=3 cycles)
Group 3: Group with thick zona pelluicida embryo (=17 um)
Group 4: Group with poor quality embryo transfer (grade 3~4)

202119 1.6£0.7= Ho] F£4] &2 ol wjol7E U FoAE gidtk FHAe] FAE TR #At
= vebgh 2y dolr e 3 HLOML T A= AE (n=32, 43.8%2} n=28, 34.1%)3} 2+
3l

AHL-Z 5457] AHAT 755712 H JA= AE (n=47, 19.5%%} n=42, 16.3%)°] AHL "'Ho]
4057W (7.5£52), 532 (7.1£54), FREL Z}2} 804%,  XF ko) BS2Ek kS WAtk o] A= u

78.1%% Zpo|7F YERFA] e3gkel. BEgE o] 2] ul ofo] |7t FsshA] B Aol A= AHL W
O 160 (3.2%1.2), 210 (2.8£1.2)0]% o1, Hlols Hol A& (n=7, 25.0%2} n=6, 14.6%)} 2 dE
w1t o] 2k Ht wjobri ZFol7b YERA] 233k (n=8, 9.5%2t n=5, 4.7%)°] Al UEFs e u A4
ol olef o] Ae]FA Aol Aufjgh A, £ 02 {oJekA] YT

gojo] FAZE T Ak, o] Agh wjjole] Ao

G5 alA| e FATSoNE AeEAuel 9 SU

o]

Frold doliz AR BAlwat o] YehiA o

AT} (Table 2). Z7] wjo}e] FatnpAe S fsiA= L

Figure 1, 2% #|-35H % AHL "'H3} AHA *H A1 Il X gk 1 ApAIgE 7]t gisiA = o}
of A& FAFES EESE Aolvh wxet WIS WEAIA stk AR Y ATE F
o] o]zl B Al A= AHL W] A2l Feld off] 71A] 7)Fe] Ao Helshs Al
4 (n=20, 37.0%%} n=14, 18.7% p<0.05)3} ZJE o2 A7k th8-e] A 7HA] 7|&o . g okE
(n=23, 14.4%%} n=15 7.1% p<0.05)°] AHA *Hol Atk AAA, wjo} WS F3 AXEFY Tk} 2
Hlsl frolshAl A Uebsth Al | ool Al wiAke] FAPoE Qs AV EuAQd 4Ee F
goll Aofgt gare A= AHL o] A& 7H= Fddlel ZhsliAle 71A14Q1 shEeltt A4,
(n=21, 43.8%2} n=25, 31.6%)°] =} FE =22, o] Jduled (trophoectroderm)oll A AJAd, +-H]
14.8%%}F n=40, 16.3%) AHA ®Ho] ofzt =9ko. H&= ofy T/ whilid Fajatel] o5 T
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Group 1: Group with advanced female age (=38 years)

Group 2: Group with recurrent implantation (=3 cycles)
Group 3: Group with thick zona pelluicida embryo (=17 pm)
Group 4: Group with poor quality embryo transfer (grade 3~4)

Figure 1. Clinical pregnancy rates of Assisted Hatching by Laser (AHL) and ass1sted hatching by acidified Tyrode's
solution (AHA) in each selected groups of patients who have a poor prognosis. * p<0 05
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Group 1: Group with advanced female age (=38 years)

Group 2: Group with recurrent implantation (=3 cycles)
Group 3: Group with thick zona pelluicida embryo (=17 pm)
Group 4: Group with poor quality embryo transfer (grade 3~4)

Figure 2. Implantation rates of Assisted Hatching by Laser (AHL) and ass1sted hatching by acidified Tyrode's solution
(AHA) in each selected groups of patients who have a poor prognosis. * Vs. p<0 05
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Figure 3. Photomicrograph of human embryo after Assisted Hatching by Laser (AHL) and assisted hatching by
acidified Tyrode's solution (AHA) (arrows mark margins of defect). Original magnification, <200 (a, ¢), ><400 (b, d).
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