TR TFHRERETD
FREREERSINEAR T2y —-Z2E2(CDUT

<BEEDAVIAa—=XA=Y3ay Erasa) >
ZERE . OBRRKFERICOWTEERS Y IA—X—Y3y QFSVEET
Q@I +EET
ZIEREEN - PSR I DBBSTADEKZEED
QEENDDIES. REBGA76)—Z)(4719) \EFE
ERERIMEEDL « 5080 ¢ DERAREERIC DN TREEICERBA

< AREE. FERILSIONT>
EEREERMNET : OTKIBIC, HERORBCERING
@=%1@P V7T — ~Efh
@ﬁfﬁ%mgmﬁﬁ (Ry ECIBE

AT <BI-=-2> -i
3

‘@%1."/’7 I\@LBZ | DE1GP > — Ol

| _ [ii]
| =] i
| <Z1EOPEACE> I E  AEDALEL +
NTABXERMNEST ,? ﬁ%@#hiﬁ =
AE1B0PEACERES | A EEEE
l@%ZImPEACE@:m o s i o
7(' t&EﬁE*—l"i‘E”) .
]

<go@pvy— EE. @E>

s ERPRINET - 58T - PSR

f BL2EPUT— R
%gﬁ; 5 gfg wﬁgﬁ»g@ = @9595—30)77 VT — SO,

- TIEERER 32;’) | uﬂnuéﬁ?

*x EEDIAETETIE.
SR (LA3T £ T

DB2EOIPEAC N EfEIT42F FT
1@%2@7/7— FBHEIZ50F £ T
‘NJ@U%DDE/EQ-

-57_



ERPRSHER
IBEFASABEOY/NA/N—Yy TR EERR UiZ
FRERTFICET SIMNESTIEEHIDREE]

EMEES W ()

g=lll o1 fw-f%’wi VEE

| <EEEDA VT a—A—=Y3Y @ALASHE) >
?E E?’i E @Ennﬁiuﬁgﬁ c.i)b\f"ﬁ%f'(/?z AX—=I/3> @9—'7 /E/gg’ B
@NNYILw REEY
ZIEREET - PSR ¢ @%%6@@@1%’205 ]
QEENDHDIHES. BRKRERC DU\ TREEICEREE =
= =T
<—\i§§ BD@EEB!L»\ _-E}
MWETEE - 2/l “}_ DFEESHIDTER
=567 - PSR OEENES | CRBTRETLSEREEETTES | |H
QEHMKRESRIR(04-7T002-2211)IWMBLTER (6476) >ZJ1(4719) N\ EHE
MNEBTERR - E)l| | IEIUSERRMET EFHNERD, BEESH EE _
<@IEINE. EEARLEIONMT>
EEIEHERMET | DTXKRRIC, SEEORBEQRING
@zF1@P VT — ~ETh
QEAEAILBIDMIT (Ry MNEHCTTED)
<Bi=-2>
ATI@PYT—FEIR
@z52077 V7 — FERHBEOFH
~‘<%2E3] /’7-—- 9~ -
| @Bﬁi @]U&>
@%2.’7/7 l\@ﬂﬁi @MSZ
;*ZFAU)%‘;EBJBOD -
1) AAICHA. %@bz’(@l&
2) KACEKDOP T — REEL
éaﬂ%wfmal;@w o
@awa@a‘%
®5E11aa0)77/’7 I\luSZfé
it a%uu’ézﬁg o
*xﬁ%i#mbﬁé$ﬂ

OO LA AR ERES

_58_

*MQ@EﬁTégéMﬁwi



ERAREIER
[BEFASABBOT/NA/N—=Yy JaLEG> Uiz
FRMEREFICEE T DIMESZRIAGIDEEE ]

SEHFEOUZ IR (8
<BEOA VD2 —A—Y3Y EDAEHE) > _

ZERE - @Eﬁﬁ%ﬁ%ﬁtjmt BERAIYIA—X—=yay Q@QFSVEET
RN EEE - PSR ¢ @$%é/u@£@iﬂ9ﬁ5f]t)
QKN D DIBE. ERERIERIC DU\ TRIEE(CEREE

<EEESDIDTERR >

BETRR - Sl 7 ()aﬁ%ﬁé%ﬂnaaﬁimu
EEEi - PSR QEBOBSES . CKipCHRRURESMEMEEZETTIEL

QBHIMREMET(04-7092-2211)IMELTRR (64 76) >=)11(4719) \ZEiE
MNETRR « )l | RIEERMELT EFHNZERD. BEBERER .

<EENE. FERILIIONT>

ERREHRFRLMET  OCKK®IC, HERORBEFARNE
@107 27— ~Beth
QEMERILEIDT (Ry FER TR

|
| ) I 3]

'<A3 2> VW*” i<83~2>

- @]O‘PEACEG)-_P%'J DE1@PYT—-FEIR

@51 [@O’PEACE@I%P}?E%% : @27 VT — ~EIBEBOFHN
1 @FE1@PYI—FEIR ' ' : G

,<%zj /7 o
| ,mm§@m>
%ﬁ%@ Qii%?%

DE2EP T — l‘ﬁaﬁi @]L@Z
*xka)a}%[‘m@ =t L
, 1) _25)\(9@35 %@iﬁf@ﬂy
2) AANCKODPIT—FZEEL
EBBENERFHNBCON. :
@50\13@BL -
@959&3@_)7 > ’7 l‘ @Wfﬁ
 HeZEI .

*xﬁ%i#mbﬁﬁ$ﬂ

COTARARMEE

<Z1EOIPEACE>

...59._



i Eﬁﬁgﬁsﬁ
ﬁ%@w?L%?émﬁi%ﬁﬁw%ﬁJ

-] Y4 ;gm {?%;z*%
m“;géﬂl‘mjnf Ul =SS

<BEBDAVIA—A—I 3V ELASHE) >
FERE: OBRKRERICOVWTEERIYI2—X—YaYy QFSVYEET |
@N\YIULy FEET
EREETEE - PSR 1 OBBTADEKZERFD
QEGN'HDIHE. FRIRFERIC DU\ TREEICEH

< ’TE%’QDB U)@mm

%%”m PSR @uﬂ%ﬁ%tmd)ﬁﬁmu
QEBDHZE | CKip CRITIUREREMBZEEITTELS
QeEMmitEmIR04-7092-2211)IMBTER (6476) - 2)11(4719) /\iij?%
MHEBEITRE - 2/l EIEHRRMET SN ZRD, BREBER/ SIS

<BEEEE. FERILINOTIT>
BEEEEHEEMNET : OTKRBIC, FERORB ARG
@510 V7 — ~Efh
QEERIEEDLT (BVYUPYIERAE ERARERN\E)

AT 2> *4737 =
@EA IO‘PEACEGD:P%’J DE1@P T — I*[@]ﬂy

oL CT O okt

HREET 0

@%1 @]O'PEACE@BZP)TE@{% S| @%2@7/’7 I‘@BFEBODT%'J
@=%1 @—)J/T o e ,
S —
= <%2@77"J’7** o
”‘gi?» = ' @aﬁi @LBZ>
|+ ?z%% %’3 S §3 e
| L | omeEryr- rmm g
1) 2&)\‘@.@3?5 %@1&2?@1&
2) KANCEKOPIT—REEL
~~@B%%T%BL@M,,,_
HBDNEEE o
f;,®%%@7/7 o,

a—*fLﬁ%i%Fﬁ&é

@ﬁguz,rg-g* - B TSHES

._.60__




JRAETBRAIEEMIE (DS AXRHEER S HIIEEH) )

SRR EE

EEHLDINBE DY AL N—y T b2 ER LTRSS /0 HE SR (A DR EE

EEFLIN A BE ORZMEIRS L DERIN T T 2 1R 5 72 ) ORERR AT D1 EE

Brosink RIS AMEATE TEAMA BE

Wt EE

EEHLDBAUVBEDOT NA N—2 v T EOTDIZ, FROMEIR - HEICK L THA
HEIE OBV DIEZMERAFOFREMR L . BENBEERET 57200 LR
EITOENREETHD, TnEBBULT 272DICBRENICED X 5 2Bl 2 EE il
RWinzimest Lz,

UL CIHEAERTFOKBEEDZED, PA - EHEEROMFBEZFD ., BT R
— NEITZ AR LEEPERELEZT, BEOHCRELZE L, BRERFE
EfTAENTE I, BELHELEN, BA - FHERDO2—T 1 X — b & [RFICEE
O T 21T O FICL Y . DERMOEENMEICITh, BEOHTDREDN 2
S, BATRENBET 5 Z & EEMEREFEMTON L L EZBILD,

Hth. TOXIREHIEAMTHEEL TN 72D, BAREFLLEFES EEEL
REE 4 AnDDBA - ATEEREMALEEORKEZ GO 5FITR>TND, FIUIX
0. DA EFEEROHREZ TR OMBE AV v ) o THEEE b DL 5L
L. MERRFESECERE - FIESOEASEZTAD X O atligx v MU — 7 (Rl 2%
XLENARRICRDEEZDND,

SyHTIEE WEAE B¥ iR U =y 7 B
Gl FUIRE LR & mEF AR Y=y 7 E#E
WHEH & i Rt FLEERS EE AT

A IERA HLERE #HE

B A LIRS R A. BFFEER

TENNLIES IR HE FAEILD A BB DRSO - HIEOH
AH WwOoF HRE EE ZIZH LT, BDAEHBEORVEENGIE
TN fmT LR EE PYERGFOFRELRE . BENEERRET
FhE R AR EE RN YONVS: ;- Nl s R EEAES e
Il B AMRF ER W, HEETED LD el 2 F A idR
R A% TEAETER ER Wy BNV AT AEV ICERY M, EER
KT G FIEAEFER DBZRICEMT 2F T, AR TOEEALN
ANEND Rk DRAE - R BE rEE DRBMERFEZE 2 5 LEARR 7
R ¥ R PR DB TR OREEICEI THFEZARE LT,
B AT BRIR P

Zepll

A PIRH B E

_61._



B. #FFEAE

1) HEMHEFEOHREN S DN ABE
T BRI AETER RN TELS T2 D1Z,
BT ANVT B TRAEEERD D 1
VIEET T L— ) BER L, (BE
EEL 1) FLARRLEA L D IREOBEE N A S
&L B E TH DR OB LN, 1A
AMBREICEEERAOBRRM, LETE
ZITWRNOEBRELZ Y R— 5, £
Dk, TIEATER OBIR 1T, ERMR
FrERT5, (BZER2)

2) BEANDALVBREORZEERGFEEE X
D LS S T EHI ORI T T,
JSFP VA o =y W r TINEES (W5
WA CTHHEHRLEY 14088, BA
AT LDEZEN AVERRFLET Y B
v IINEEs (BFFEHIE ORERLEL 2
ZWBM), BARED v ) v 75s
AARANAFES, BRBAYR—T 4 77
TEE, FHENABEOILEMEEFICET
LHLEXEE I —, BARREIRGEREAE
Fa, BEH - BEERANAVESE - A
N—DODEE « ER - T EEEY
VARV A, HAHBOC =1 Y — 37 A 78
A EEFRICEET AV U R T T A BALTE
DEFERG | BEFSEIISM LIERIX
£, o XEEEL, BESLOEE, £
TRFEEHE I DWW TR RS E 2179,

C. MR

1) 2015 FE 2 A 24 BETIZRA - &£
FEEBIZFEN DO - T A BE T 12 f
HY . IITFEFL T F, IREEE 3 BIE
L7z, BFEEFRE LR TZDX 21755
Too DA EFEEIET VT L— REFEAL
7= DL 4 B TERIED 33% Th -7, LHF
DRZH OB A« EFREREDKIEE TOH
X0 H~89 HCTHEHTH L 29.7T HTH
STz, BAIRERMARTOMKIE L 8 ., LA

_62_

AR IR MBIRIEBRLEAIN 4 F Th
277,

2) JSFP #A a Y — ¥ LT /INEES
id. EEMRFEEE 2 D LEASN T TR
ORI T THEARBEVHIN TV D,
BB ENTE LR EMEERELHND
NABEDRBMIREEL T EA A N 57
DIz, IES-R (LASMEMER b L AFER %
BIET DD OEMK) & K6 (#HH>R
RaFH T 2B 226725550 F =
v YA NEER L, BRSFDF =2 )
A R EAER L= 2R i ORI ERER IO
WCEEZYTTWA,

A AL OB 0 A EFE R DB ¥
eV UTINEES TR, BA - ATEER
PR = DR RGEEBI R ~ M) Y 21T
o7, IELWEFHF#HEERTHZ L,
AR DATEICET 5@ LT B A
A b, DBV T DERES
BETLZ L. ZBEEEO X LVEEE
THEL BIEISGRENE LIRS, EBMEs
RIE L7, 2016 & 4 ACHETETH
Do

2015 4E 5 A 29 HIZH 14 [E B ARED
U T ERFNESN IR A L AT
LWV T TITh e, BA - EFHEERE
DEIRBEDE D A DN THEENH -7z,

201547 H 3 H—4 BIZH 23 B HAT
WA FEFMESPIRPNTZ, LBADF
—AEBENRT —<ThY, TOFTHITE
PEIRTRIZE D fHEe~ERIE L LCTEY B
HILTUW T,

2015 4 8 H 29—30 HICtEHIEA B AN
I R—TF 4 7 T4 (JASCC) % 1 [EHR
ST, BABERIZRT 5 SRRE
S LEROBHICEETrEAHEA L
L. 150MERRES N, TDO—DI
RN H Y ESIRAMRE S Z—
HILRBE OB K TEFEERTESR L 72D |



W NEDORENEBICRE S, B
W OEZMEIRAFICET 5 DB AHIC D
W T OENESRCEARIEDIFFEIC OV TREA %
1To7,

2015 ££ 10 A 12 HICES R EERENZEE
v B =TT O EED A BE OEZEMER
FICBET 5 LEXEY 2 — ik, #%EH
HEDERN, BA - EFEERED 7% Y
T ORI E EERIZONWTREE L,

2015 4 11 A 27 B —28 HIZH 28 [A H A
BAERPREEZSMTb., e hE
THHEREENTHREREICBT 20
Ao s HEFEEIRA~OIR Y IOV THEER L
7o

20154 11 H 13 H-15 H, E#ETIToh
7= ISFP (EEZ IR FFR) IS LT,
TIOT DR EFEOBARIZ OV TERE
¥z iT -7z,

2015 4F 1 H 9 HICEEH - BERAD A
BE - AR NR—DTODHE - ERE -t
FHEBEOEREY VAR YT AN, B
7R TIBIZOW TR R AR T,

2016 42 1 A 24 BIZ& 4 8] H A HBOC = >
V=T NEWES BB N, HBOC T —
B —R— ZBEEAEA~ DY A & L CRERE
Antbhy, 2ERRT2VAT AREER
Shic, ABAEIRENABED LY I
QOL D7z DIZ DS A EFRERIZ OV T DOFE
BoH o7,

2016 4 2 3 7 HIZ JSFP 23 A & AEFEIZ B
TLVURTVU LRSI, BERAL
ETEREDIRGTEEZEX AN T —<ThoT,
R IEDOREN [RA - AFEER D ¥
B Y DY fAIH~ BN A BE ORE
MY R — N 2B 2D~ THRROERY A
R BIED A FBRE ~D LB TR OV TH
REITHoT,

2016 4F 2 A 20 B IZ B ARAFELESERE T
EIfEFHES BT, BAIEEORE

DEFELEI D2 IO 7a s T A
& LT, DAETEERORRR, L
Bl OoOWTHRELL,

2016 4 2 H 21 BICH 13 [B] B A FE L3
FRFINERDBRL, DA - EFESRRS
JEIZHRIT DOMRERSC, DA« EFEERD
YA )= Vo TARHIZ DN T ORE
mEBNH T,

D. &%

1) YUPETIXHAEMLBFERWEDE
FELER A 7 e T —Th AR LE T,
W ABE DIEZMERFOEDIL > TV 5,
DA« AFEERIKET 7 L— N O AR
1% 33% TH7IZiZ®E LTV WS fRIEEE
O&—Afbd 252 & CRELT A2 &7 E#
ETETWEHEEILND, KEETOR
HiTHRENE 0B, BUE 89 HTH703,
FLIRBI IR IR\ IR 2 IR AT O 7 S B FE D>
HEHASNIIZEINCEMN S, BENE
ZEMEIZ DU TRl 7 WA T T TR BR 46
AN FLAREHE AT D> DAL ZMEIRAF I DV TRl
AN S VBRI & 7o T, SBRIZEERR L
HAEREO LR NA - AREEEDO 2 —T
43— hETHEICLD, DERHOEE
DAEBITATOI. BATREINERET HE2R
< 10 GIOEZMERFPEMRTEI LE X
55, ZH L Northwestern KZFE D
Patient Navigator IZHEL L7~ AT %
LWERIZE T =D Tt Bbn s,

2) EWNFE T, DATRER OFZ
PEIRFORBHEITES, A - EFEERIZE
O KT AETEE AR X X CTE TV DA,
EEMRFFER EE BTN A - AFHER
DRGSR ESEEHR OIFROLF N E TR+
STH D,

BEBIIODETEOLEE LKL TV D
B, BB L T B LT 5 AT L0872
<. EHE - MR sk EE T A T



LOBEEZRDDFNE HhhT,

ENnN A& —Tid, BABEEDOILE
PEIRFICH T AHRE N EZFERTETH D
EDEEN, BEONADRE, =—X%
MEED ., BA - EFREE O FERMERIZHE
DT 5 DIERES TIER, BA - £FEE
FEOMEER BEE 2 DWW TR WV & B
SHEBEL2 VO TRV ENIBRAND
o7,

WA - AFEEROBFROE K &, HisgoE
BEOOORy N — VT IBENRETH D
EEX D, AAREFLEEESPREEND,
Bh - EFEEREMLELOBRREHED D
FT, DA - AFEEROHNKE 3 T RO
HEBREE b OLELTOIAENHZEIND,

EEREETONRA - £FEEIZONTO
BEAKHICLAE, AZUT, AFUXT
IR & L CIERS BRI ICEE
LTHAZITOICEE>TWe, A—X b
Z U 7 ClE MR I ko TEZR DM,
A FEABRE IR B R AT OB ER I L . IR
REBED BTN, —E TIIREEHR
HRE EOEBRHRRFE LR TH D LD
ERDoTZ, A—A N7V T THLEREEL
FISCEE T MIC K DkE e B E BHE L
TWBLEDETH-ZN, EEOETT VIR
IR T,

E. #&5
W CIXEZMERF ORER D 2 ED,

WA« ETEEREOMB AL, BT R
— F AT 2 DR LB LN E R Z 1TV,
BEOHCRELZE L., BAMEFEE
T DFNCTE, BROLELR, A -
AREROT—T 4 X — FT2HEICLVZ
R OB EN FIRIZIT ., BATRED
BIET 5 Z & 2 IEFEMWREMTbIZ &
EZz b5, X Northwestern KFED
Patient Navigator (ZHEELL7ZT AT A%

_64..

WUEEPRICET 20Tl RV E Bbh s,

L. ZOXIREHIERTTHEEL
TWL 72D, BAREFRLER S LR L,
KEE 4 ANDNA - AFEEREEMLE L
DEREBDDEIZIR>TND, THITE
0. N - EFEEROERZZ oM
Ehv) vy IHEREY S OLE A
L. MiskfhEHECRE - FiR~ D ER R
BITZ 5B R v U — 7 BHIEE L TV
SENAREICRD EEZILNA,

F. (EREfaliEsk
(HFRREFIIIRAETIC, BIE
WREHREEICE L O TRA)

G. HWFe3ss

l. FRCHE
L
(BFEEELER -

H - BITHRELREA)

2. FEFER

1) EmAEE KRAAE

(YL AR MR BB R D B
YRV TE T H AAS— NEDIRED
RBAOF RO BARERG AR TS
% 67T BEIFEITEES AMEMER T
oncofertility, —fXJE™E ; X7 4 Rz
(FRZSJIR) ; 20154E4 A 11 H

2) HERMT WEEH =mAKEE

(WA - BFRER I Y 7 OERDE
B b EE | EAFBEIEME (DS ABURE
38) WEEE FENABRE OERMERS
B 5 LR I —  ESIAFZER R
BEANENLRE R & —fE ORR
#R) ;20154 10 A 12 H

3) BERfIT+ BAREEZ KHAAE KF
B2 [DBh - -EBEEIV R TOD
BV EESHORBREE 33 B HAZES



KEEZENEES V—rvavr7 [4£
FRERICRIT 5 LR ORE—D AATE
ZBLT—]; TFTE/L (FEEE) ; 2015
11 A2 H

4) HEWT BIEF MEINEEFR
EAREE HREWBRICRBIT 208 - A58
ERA~OEY /A 5 28 [5] B AR AR
MEZSHRE, bbEAF—/L (EBR) ;
20154 11 B 27 R

5) REMF ®\ARESZ KHAAE K55
Bz A - EBERIY R T
B D fL A~ BHED A BB O RS YR — |k
BEEZD~] DAEEFHICET LV VRY
7 L2016 BAMNA - EFEERES  EHT
s —wT e (RRER) ;2016 £ 2 H 7
H

_65_

6) ZEMF BIEF ®AREE
BIRBEIZIIT D AEFELED 7 T — D
DRI~ A EFEER 2 0L LT~] R
ARAEFELERFREE 7 EkGHES AL
BWhouovl o rovars A2 B
—Frarrvyrirat sz — (EEH) ;
2016 4£ 2 H 20 H

H. ABEOMEMED HIFE - BERIRT
1. FaFs
mL

2. ERHE
mL

3. FoM
L



MAEEEEKEFTL— S

REEM:O&MF E&8M8 & A H
O&EELTULVELY OlF-ZYIESELTUVAL
O Dt

MABRE: B TEFESOILR. CNETHRERABTOSROFEEZRA TS,
OFLREEIBESTOEN

OFM:-0F% OkTEA( & A B) iz

OISt #R 69 - B L OfEFE OFTEA( £ A BH~)
OFRLEVEE:-ORKRTE OT ( £ A B~)EHEL
ek ORI FE OfT (| &£ A B~)EHER

ARFERETOBEFHRE: DB FEEEE0 ORZEEFRT A

O#HBREC OF0H ]
(— 8B 15

Kameda Medical Center

EHBRERROLSA-EEERDTN

TRESE OAA - EBEROKE (T IL—MEHE)
QMitA - EREROTFHIOER-DEL (RR-FIDA

ORAETENY BT EHRIRE- RSFYYRE -8 EOREXE) 0=
QOFEERE MZ (AMHEEET HBEEOHE-1C12E)

BRERE | poo. | EEOURE || BEae | mmEs
Lzl R B3FLUT 2F LT 5407»1?;

el e

HAim ||

B ORBEGEMEENT

_66_




. WFERROTATICET 2 —%5E



B 4

E¥

LR OTATIZE T2 —EE

EHRA

MLZ A BVA

g2k

REEE %

E %

-

anlga

HH AR

HRE | ~—

2L

REHERA

L ZA MLV

B

~

HIAREE

Suzuki N

Ovarian tissue cryop
reservation using vi
trification and/or i
n vitro activated te
chnology.

Human Reprod
uction

30(11)

2461-2642

2015

Abrdo MS, Petra
glia F, Falcone
T, Keckstein

J, Osuga Y, Cha
pron C.

Deep endometriosis 1
nfiltrating the rect
o—sigmoid: critical

factors to consider

before management

Hum Reprod U
pdate.

21(3)

329-39.

2015

Fujimoto A, Mor
ishima K, Harad
a M, Hirata T,

Osuga Y, Fujii
T

Elective single—embr
yo transfer improves
cumulative pregnanc
y outcome in young p
atients but not in w|
omen of advanced rep
roductive age.

J Assist Rep
rod Genet

[Epub ahea
d of prin
t]

2015

Harada M, Nose

E, Takahashi N,
Hirota Y, Hira
ta T, Yoshino

0, Koga K, Fuji
i T, Osuga Y.

Evidence of the acti
vation of unfolded p
rotein response in g
ranulosa and cumulus

cells during follic
ular growth and matu
ration.

Gynecol Endo
crinol

31(10)

783-17.

2015

Harada M, Takah
ashi N, Hirata
T, Koga K, Fuji
i T, Osuga V.

Laparoscopic excisio
n of ovarian endomet
rioma does not exert
a qualitative effec
t on ovarian functio
n: insights from in
vitro fertilization
and single embryo tr
ansfer cycles.

J Assist Rep
rod Genet

32(5)

685-9.

2015

_67_




FE NIRIE & 2 ER
TF—EE 1B NRSE &
ENT KT D IR R &
L COR[EEME—

EFD DD

253 (4)

303-6.

2015

R EfET. HE
B2, KEHEE.,
BB TRET. ILATE
. MEEET.
AN, A

LS AT DAL
I Z OV (IR B 26D
it o REIPE A2

ot LR VE VRS
ST LR 25—

FOR EE R R A[64(4)

FHEERE

612-6

2015

R, FEE
Z. WINRE, &
JRIER, EE=Fn
. KEBRE, BT
. ILARER G,
nERE-. I A B
B, EARANE, [H

o 5 A A1 S~ D F A

A BE DR IRIRIC
DV T DOREFT

32(2)

253-6

2015

AT *JIIE
. P

B - EFEERICBT

D FERE) P AN — b
YEHEEE D EL D #H A

14(2)

13042

2015

NN
o, KEFEE.
Wiy, AN

WA - ETRER O RS
B AR— MBI B E
Bifi - & SERT OO AR
{22\ T

14(2)

173-7

2015

RN, FE)lIl R
EN -
a2, MARE

A - EFRERRICIS T
DI R— FTD
B

E i N} D 564 (8)

B

1047-1061

2015

_68_




IV. WFZERCRDOHATY) - Bl



Human Reproduction, Vol.30, No.l | pp. 2461-2462,2015
Advanced Access publication on September 6, 2015  doi:10.1093/humrep/dev2 |2

Ovarian tissue cryopreservation using
vitrification and/or in vitro activated

technology

Nao Suzuki®

Department of Obstetrics and Gynecology, School of Medicine St. Marianna University, Kanagawa, Japan

*Correspondence address. E-mail: nao@marianna-u.ac.jp

Submitted on July 29, 2015; resubmitted on July 29, 2015; accepted on July 30, 2015

Slow freezing has been a standard method for ovarian tissue cryopreser-
vation and transplantation (OTCP), while vitrification is commonly
used for cryopreservation of embryos, oocytes and sperm. We have
conducted preclinical studies using cynomolgus monkeys since 2006
(Hashimoto et al., 2010; Suzuki et al., 2012) and clinical studies since
2010, reporting a live birth after OTCP with vitrification (Kawamura
et al., 2013; Suzuki et al, 2015). As discussed in their opinion article
in this issue of Human Reproduction (Meirow et al., 2015), it seems to
be difficult to compare slow freezing with vitrification and determine
which is better. The live birth rate might be thought of as a useful param-
eter for comparing the two procedures, but it is not actually very
useful because the number of primordial follicles in ovarian tissues
cannot be counted before transplantation. Vitrification can be per-
formed quickly and easily using a commercially available kit without
the need for expensive equipment. Such convenience is a great advan-
tage. However, it is important to determine the optimal conditions
for vitrification by taking into consideration the safety and efficacy of
cryoprotectants.

It may be considered preferable to avoid OTCP in patients with pre-
mature ovarian insufficiency (POI) because they only have a small
number of primordial follicles. However, we have performed ‘in vitro acti-
vated’ (IVA) OTCP (Kawamuraetal., 2013; Suzukietal., 201 5) in patients
with POI for two reasons. First, POl is a progressive condition and the
number of primordial follicles continues to decline. If an ovary is cryopre-
served, hormone therapy can be given to induce follicular development
and preparations can be made forIVA. Second, ovarian tissues need to be
cultured for 48 h for IVA. Because all of the ovarian tissues harvested
cannot be activated at the same time, some tissue must be cryopreserved
without culture. It is preferable to perform IVA OTCP after harvesting,
but residual ovarian tissue needs to be cryopreserved even in such a
case. Meirow et al. are concerned about the safety of performing IVA
OTCP after one to two cycles of chemotherapy. We do not think that
IVA OTCP should be performed near the start of chemotherapy and
have never performed it after one or two cycles of treatment. It is recom-
mended that IVA OTCP should be performed when the patient is not

undergoing chemotherapy because of the risk of birth abnormalities as
Meirow et al. stated. We think that IVA OTCP should be performed in
patients with progressive POI, including those with mosaic Turner syn-
drome, and in cancer patients aged 35 years or older. The International
Society for Fertility Preservation (ISFP) and other reports recommend
that OTCP should be performed at up to the age of 35-37 years
because the number of primordial follicles is reduced by nearly 90%
around that age (von Wolff et al., 201 1; ISFP Practice Committee,
2012; Wallace et al., 2014). The number of primordial follicles is the
key determinant of whether live birth can be achieved after OTCP and
the possibility of successful live birth after OTCP increases if patients
are younger. When patients are in their late 30s the live birth rate is
low after freezing unfertilized eggs, while if fertilized eggs are frozen a con-
siderable number of eggs have to be frozen. Thus we consider that cancer
patients aged 35 years orolder should try to give birth usingIVAOTCPas
soon as possible after achieving remission with cancer treatment, and
thereafter should undergo conventional OTCP to extend graft survival
and obtain normal endocrine function for a long time regardless of
their age or the type of cancer. However, there is concern that PI3K/
PTEN signaling may induce tumor cell growth in ovarian tissue during
IVA. If OTCP can be done in cancer patients without minimal residual
disease, then IVA OTCP can be performed under treatment with a
PI3K stimulator and PTEN inhibitor. It may be possible to only
perform ovarian fragmentation to disrupt Hippo signaling in patients
who should have children and raise them as quickly as possible. We
are currently investigating the usefulness of transplanting cryopreserved
ovarian tissue in cancer patients by using two OTCP methods. Donnez
etal. have brought a splendid breakthrough in this field, which is beneficial
for young cancer patients around the world (Donnez et al., 2004). We
hope that the addition of vitrification and/or IVA for OTCP will enable
more cancer patients to have children in the future.
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BACKGROUND: Deep endometriosis invading the bowel constitutes a major challenge for the gynecologist. In addition to the greaterimpact
on pain, the high incidence of surgical morbidity involved with bowel endometriosis poses a therapeutic dilemma for the surgeon. Intestinal
involvement by deep endometriotic nodules has been estimated to occur in 8—12% of women with endometriosis. Individual and clinical
factors, pre-operative morphologic characteristics from imaging, surgical considerations and impact on quality of life are critical variables that
should be considered in determining the best therapeutic strategy for a patient with deep endometriosis involving the sigmoid and/or the
-rectum. Pre-operative planning is fundamental for defining the optimal therapeutic strategy; patient counseling of treatment options, and
when surgery is indicated, involvement of a multidisciplinary surgical team is required.
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METHODS: The PubMed and Cochrane database were searched forall original and review articles published in English, French and Italian, untit
June 2014. Search terms included ‘deep endometriosis’, ‘surgical and clinical approach’, ‘bowel disease’, ‘quality of life’, ‘management of deep
endometriosis’. Special attention was paid to articles comparing features of discoid and segmental resection.

RESULTS: The rationale for the best therapeutic options for patients with deep endometriosis has been shown and an evidence-based treat-
ment algorithm for determining when and which surgical intervention may be required is proposed. In deciding the best treatment option for
patients with deep endometriosis involving the sigmoid and rectum, it is important to understand how the different clinical factors and pre-
operative morphologic imaging affect the algorithm. Surgery is not indicated in all patients with deep endometriosis, but, when surgery is
chosen, a complete resection by the most appropriate surgical team is required in order to achieve the best patient outcome.

CONCLUSION: In women with deep endometriosis, surgery is the therapy of choice for symptomatic patients when deep lesions do not

improve with a medical treatment.

Key words: deep endometriosis / ultrasound / MRI / minimally invasive surgery / recurrence

introduction

Deep endometriosis (DE) invading the bowel constitutes a major
challenge for the gynecologist. In addition to the greater impact on
pain (Fauconnier and Chapron, 2005; Jacobson et al., 2009), the high in-
cidence of surgical morbidity involved with bowel (Vercellini et al., 2009a;
Roman et al., 201 I; Ruffo et al., 2012) poses a therapeutic dilemma for
the surgeon (Chapron et al., 2004; Abrao et al., 2007). Intestinal involve-
ment by deep endometriotic nodules has been estimated to occur in
8—12% of women with endometriosis (Seracchioli et al., 2007; Wills
et al., 2008), and colorectal disease represents almost 90% of these
cases (Coronado et al., 1990; Bailey et al., 1994; Tran et al., 1996;
Jerby et al., 1999; Remorgida et al., 2007; De Cicco etal., 201 1).

Deep endometriosis is defined as endometriosis involving the bowel
only if the muscularis layer is affected (Chapron et al., 2010) (Fig. 1).
Lesions with dense adhesions and/or endometriotic infiltration up to
the bowel serosa are not considered DE, because these lesions usually
are <5 mm in depth. To determine the best therapeutic options for
patients with DE involving the sigmoid and/or rectum, it is important
to understand the roles of clinical factors, pre-operative morphologic
characteristics from imaging, surgical considerations, recurrence rate
andimpact on quality of life. The analysis of all these parameters may con-
tribute to restraining the current trend toward excessive use of laparo-
scopic colorectal resections (Acién et al., 2013).

The present review produces an overview of the main critical factors
thatshould be considered in determining the best therapeutic options for
patients with DE and proposes an evidence-based treatment algorithmin
determining when may be required and which surgical intervention
should be chosen.

Methods

This review is based upon a literature search in PubMed and Cochrane data-
base focusing on original and review articles published in English, French and
Italian, until June 2014. Search terms included ‘deep endometriosis’, ‘surgical
and clinical approach’, ‘bowel disease’. Special attention was paid to articles
comparing features of discoid and segmental resection. Reference lists from
all relevant original articles and review articles were consulted in order to
identify additional studies. This preliminary search resulted in 291 articles.
To ensure the relevance of the publications retrieved, additional inclusion cri-
teria were applied which contained an explanation of the surgical technique
used as well as an adequate follow-up phase describing data on at least one of

the following terms: post-operative complications, evaluation of pain (dys-
menorrhea, dyspareunia, chronic non-menstrual pelvic pain) and manage-
ment of deep endometriosis. This second screening resulted in 167
citations. Additionally, the terms: quality of life (pre-operative versus post-
operative), fertility and recurrence rate were also considered, resulting in
35 articles. The citations whose content did not address the specific pro-
posed objectives in this study were excluded. Finally, a total of 122 articles
were retained for analysis.

Clinical symptoms
and co-morbidities

Compared with peritoneal and ovarian endometriosis, DE is associated
more frequently with dysmenorrhea, dyspareunia, noncyclic pelvic pain
and infertility (Ruffo et al., 2010; Chapron et al., 2012), as well as specific
bowel symptoms, including cyclic bowel alterations, dyschezia and rectal
bleeding (Remorgida et al., 2007). The bowel disease affects patient
quality of life as it can increase the number of evacuations or cause pro-
gressive constipation leading to bowel obstruction (Bailey et al., 1994;
Garry et al., 2000; Redwine and Wright 200t; Darai et al., 2007a;
Dousset et al., 2010; Fourquet et al., 201 1). A prospective study per-
formed by Roman et al. (2012) demonstrated that women presenting
with rectal endometriosis were more likely to present a high prevalence
of digestive complaints, such as cyclic defecation pain and cyclic constipa-
tion, although these complaints were also frequent in women with deep
endometriosis without digestive involvement. Rectal stenosis was
observed in 26.4% of women with rectal endometriosis, suggesting
that various digestive complaints may be unrelated to rectal infiltration
by the deep endometriotic nodules. Symptoms can be similar to irritable
bowel syndrome and may even mimic colonic adenocarcinoma (Haggag
etal, 201 ). The degree of symptoms may not be correspondent to the
size of the lesions and painful symptoms are not indicative of surgical
intervention. Some patients with extensive rectosigmoid endometriosis
can be almost asymptomatic (Chapron et al., 2010), while others with
small lesions can present severe symptoms. This makes it more difficult
to indicate an intervention, especially with radical surgery (Darai et al.,
2007b).

Inseveral patients, the presence of deep endometriosis coincides with
other forms of endometriosis. When only rectosigmoid lesions patients
were evaluated, 48 and 84% had ovarian endometriosis and retrocervical
lesions, respectively (Goncalves et al., 2010). These findings are relevant
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pregnancy (De Ziegler et al., 2010). When surgery is indicated, there are
two options concerning the surgical modalities. Firstly, the pregnancy
rate after minimally invasive procedures (shaving and discoid excision)
seemed to be higher in a preliminary study, when compared with seg-
mental resection (Mohr et al., 2005). Secondly, some studies have
demonstrated high pregnancy rates after laparoscopic bowel resection,
for symptomatic women: from 41.6 to 45.5% of women wishing to con-
ceive after surgery (Darai et al., 2008; Ferrero et al., 2009a, b; Minell;
et al., 2009; Meuleman et al., 2014). If the pain is not severe and the
desire for pregnancy is the priority, proceeding to ART is the best ap-
proach. On the other hand, in cases with debilitating pain, in patients
with moderate (stage Ill) or severe (stage IV) endometriosis (intestinal
and/or other sites of disease), surgery is indicated first and ART is pro-
posed when no pregnancy occurs, resulting in a delay of >6 months
(Pagidas et al., 1996).

In a prospective, multicenter study performed by Ballester et al.
(2012), ICSI-IVF offered a high cumulative pregnancy (CPR) rate in
patients without prior surgery for deep infiltrating endometriosis. A pro-
gressive increase in the CPR was observed after one, two and three
ICSI-IVF cycles/patient, 29.3, 52.9 and 68.6%, respectively. However,
determinant factors of the CPR should be considered, such as the pres-
ence of adenomyosis, anti-Mullerian hormone levels and the patient age.
In patients with colorectal endometriosis, the presence of adenomyosis
appears to be a negative determinant factor of fertility outcome in
ICSI-IVF.

A review evaluating the effect of conservative surgery for rectovaginal
and rectosigmoid endometriosis on reproductive performance demon-
strated that the mean pregnancy rate after surgery in all patients who
wanted to become pregnant, independently of pre-operative fertility
status and IVF performance, was 39%, but in patients who conceived
spontaneously, the pregnancy rate was only 24% (Vercellini et al., 2012).

When the patient’s priority is to conceive, there is no clear consen-
sus '(ﬁrst surgery or first ICSI-IVF), which determines the fertility
outcome. Within this same reasoning, the results of Cohen et al.
(2014) suggested a potential benefit of combining surgery and
medically assisted reproduction (in vitro fertilization and intrauterine
insemination) on fertility outcomes in patients with bowel endometri-
osis, whereas in patients with DE without bowel involvement, a high
spontaneous pregnancy rate was reported.

Recently, in preliminary results related to women with colorectal endo-
metriosis, the overall pregnancy rate after primary surgery, followed ornot
by IVF, reached up to 66% (ENDORE — WCE Sao Paolo, 2014).

For asymptomatic patients and when the pelvic pain is not a deleteri-
ous symptom to the patient, assisted reproductive technology must be
the first-line option for the treatment of infertility.

Modalities for pre-operative
diagnosis of deep endometriosis

Deep endometriotic nodules involving the retrocervical region, uterosa-
cral ligaments, vagina and recto-sigmoid must be accurately detected
pre-operatively, so, the adequate use of complementary diagnostic
methods is very important. The use of the ENZIAN-score (Tuttlies
etal., 2005) can also be helpful for planning the surgical procedure.

In multiple published studies, transvaginal ultrasound (TVUS) with
bowel preparation has shown a superior sensitivity (75—-98%) for

detecting DE compared with magnetic resonance imaging, transrectal
ultrasonography, computer tomography and clinical examination
(Abrao et al., 2007; Pronio et al., 2007). When endometriosis involves
the recto-sigmoid, TVUS with bowel preparation is able to define not
only the size and number of lesions, but also the depth of invasion into
the bowel wall and the distance from the anal verge (Guerriero et dl.,
2008; Hudelist et al., 2009; Goncalves et al., 2010). For these patients,
pre-operative TVUS must be the first-line imaging modality (Piketty
et al., 2009; Goncalves et al., 2010). Recently, a well-defined protocol
for performing an accurate TVUS evaluation in cases of DE has been pro-
posed and may represent a valid pre-surgical approach (Exacoustos et al.
2014). Some authors recommend that the pre-operative work-up
should also include a colonoscopy and magnetic resonance imaging
(MR} (Zanardi et al., 2003). Meuleman et al. (201 1) described that, in
59% of the studies analyzed, the pre-operative assessment of bowel
endometriosis included barium enema (26%), computerized tomo-
graphy (31%) and/or MRI (28%). After diagnosis, pre-operative planning
along with patient counseling is fundamental for defining the optimal
therapeutic strategy and, when surgery is indicated, involvement of a
multidisciplinary surgical team is required.

Anatomical and histological
characteristics

According to the Sampson’s theory concerning endometriosis patho-
genesis (Sampson, 1927), endometriotic lesions affect the recto-sigmoid
starting from the serosa, invade towards the lumen of the bowel and
finally infiltrate the rectal wall. The fibrotic component represents
around 80% of the lesions in cases of intestinal endometriosis and there-
fore, surgical management is more difficult (Thomassin et al., 2004).
In this context, itisimportant to evaluate the surgical treatment carefully,
considering the risk of complications associated with these complex pro-
cedures (Abrao et al., 2006; Benbara et al., 2008). With this understand-
ing, it is important to precisely define the parameters that are crucial to
determine the best surgical approach. These parameters are described
below.

Mumber of intestinal DE lesions

Multifocality is one of the main characteristics of DE, especially when the
intestinal tract is involved (Chapron et al., 2003). When deep endomet-
riosis affects the recto-sigmoid, multifocal bowel lesions are observed in
40% or more patients (Remorgida et al., 2005; Chapron et al., 2006).
Kavallaris et al. (2003) reported that for rectal endometriosis, multifocal
involvement (defined as presence of deep lesions within 2 cm area of the
main lesions) and multicentric involvement (defined as a satellite deep
nodule found >2 c¢m from the main lesions) were observed respectively
in 62 and 38% of the cases. These histopathological observations were in
accordance with the observations of Anaf et al. (2004) who demon-
strated that deep endometriotic lesions infiltrate the large bowel wall
preferentially along the nerves, even at a distance from the palpated
nodule, while the mucosa is rarely and only focally involved.

Size of the intestinal DE lesion(s)

Lesions larger than 3 cm in diameter require a segmental resection in
order to avoid significant distortion of the bowel axis and subsequent
stricture (Abrao et al., 2008; Moawad et al., 201 ). Alternatively, an
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