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Fertility Preservation in the Female Tumor Patients
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Abstract: As we all know, the prevalence of tumors is increasing, and with the development of medical examination and
treatment methods, the detection rate and cure rate of tumors in young women are gradually increasing, and many
patients still want to realize their dream of parenthood after realizing the basic survival need of "saving life". However,
the progression of the disease itself and treatment methods such as radiotherapy and chemotherapy will cause irreversible
damage to the fertility of patients, so it is particularly important for these patients to preserve fertility as soon as possible.
Fertility preservation is in the ascendant in China, and tumor patients are one of its main indications. In recent years, the
technology has made significant progress, the current mature technology includes ovarian tissue cryopreservation and
transfer, egg and embryo freezing, etc., due to the lack of understanding and application of specific programs by doctors,
many patients miss the opportunity of fertility preservation, in order to provide patients with more scientific fertility
preservation programs, this paper combines the fertility preservation related research of female tumor patients at home
and abroad in recent years, and reviews the current fertility preservation programs and progress of female tumor patients.
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2 JEGE A LR A R EOR DR AL fi&
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TR B DI IRATAE R 22 1 TF BN EAN SR
RN LEE AR P 43 5 A2 B DhRe kAT R4 8L IR AT,
ff BE TR E B 5 BG4 B T R A g L2 e
RIVBEST o ITEERAEAR L (B M IR R R 1 v
B WA LR IR I R A 20N 1%-2% [1, 2], Bl
RS KPR R AR T A S, B IE LA
PR R, 1EEE, H 5 R mik 83% [2]. 70%
HI LS W R R R AR, HH AR HREE
MREE[2]. T ISR Bt iR 8, ERiaTT
R, S EA RS TR A B S, i
i E I HEAS 4 (primary ovarian insufficiency, POI)7 4k &
EMERE TR LT G, LRI D R AR A
FA RG4S 55 W R 2 TR R R T J5 B R g 1)
TBIT TSI A Ay R SR IN [RI , BSZ SR A AF R
EAPER RGN E TR,

2 i R A E I
=20

ARFTRRD, G IT J7 W TR E AT .
ALY RIS 51 POI HIBEAR MR, Ry BN S A T AN
PEGEVE e o, O RRARII A SRR DRI A RN, L
I % BN SR A e & 2 R IR A 0™ R B
FW S TS TR T RRALAN R E A AN A
B FBEMARESEVIMG. LR SF 2T e
P S DI REY 2 R BIA R FE B4, ARALIA T 7 SR
BE IR B RESE B B o SN (4] BedE AL 25 W% B
TR ZAR 0 A B R R i, I HAF AR A
XHAEE SRS NER TR FIEIR,  [RI Ay 2591F H
FET B NIRRT A7 Ja LA E I8, 4]
T S P TR B TBUR PR VR T TR R X B SR D e AN 1 i
A E 5] 4T U0 EEX SRV Ot O RUR, ORI Ol
B PURIRIT IR Uy

LA E TR A RAE Ty T AR B 14
B BRSERL IR T RAFLRG . Bl op S AN
WOMNRAE R D JLEME—REIEFE A B IR TT
2o SRR QS Lo mT LI £ A8 IR AL T R R A7 IR
B, RUS VAT LU 3 N REAR A VR S R 1
FBE R VORE IR 1) 70 393 93 B [ A 8 0 DR 1A bk
ERE PUE AT LT A B TR A7
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3 LHEMEBEETRENTE
3.1 BRFMARRGAHEAR

3.1.1 PRFAERRA R EORIE T iR BB Ak
B iR iz A

A VR ORAF R LUR S 40 . AH AR ARIRE
AT RIS, AT O KRG IR IR ROR R
JERH, 2 5 RAEHH B AR B BOR o R % 3% S E A
Mo JEARV RER QAR B, ATLME N CAS iR &
FHVET NRAFTT A, RRUS F R Lo 7T DA £ AR
G ERAR B R o RS VA VR AN B AR B 20 VA VR B SR
PR AL . 50 s 2k 1 5068 58 3 U0 BFAR B A IR B v 7 7T
RE R BUSLM,  DR L RE 75 146 35 U1 BR 4 0 BV AR 74 R O
B AR B BEREA DY, R A
GRAE VS I RTSE T, AT DO B0 S 8 34T
feHEOR AR N, (HAT ERAERFH RO AL 34k, IR
I AT ol 2 B B 240 B #4523 AR i fle R BRI 77 IR 3R
0, O SR AR RE P B R R KT AT RE SRR
WHNE R =, SCHRIRTE B S22 1k bR JB B AE R
Ja e R i E R, A4 2000 P 2Bk, B
R FEOET . AR AT %2 2 f A I 1A,
X SRR T IR B E SRR SR HE AT
1ol A0 A 0% £ i P 808 S R 3K P T A L P v e
A LT IRAE, O T ARG R 755 BRI
CEURA IS P R 5510

3.1.2 BIFAEIRRESAR R THBE Kt
THRFH B

5 FUR B R B T 200 1 I Bh 2206897
(A R AT B 78 7 U SE I, H T g s g v
G UL IR S SRR AN W R o 15 2 B 56558 1 iy £ 2 O
REYH A AT 58 52 M s 1200 S BEh Re 240, BAH
RAK AHGETEFRE <35 % B MR 2547 91 BEH
WA R E G, G208 34%, BEMKTIE
M Jirh g HR 5 [6] - Abu-Musa £ [713R3E T 1 451 5P L e
IC Hi. —MILFDIR AR+ T 5 s, AT T IVF
TEHEEE MG, 2 B2 IR IRSIE". T8
P9 P ges R L A R, X B 2 R
HHOR AR ERL, DASBOERWEL TR T R, RE
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B AR AT REE KT B AR, A RAS B (5 22 AT
RFAVEEHER R TR Rom 1 A B 2k, IR
JRRR VR S AR KA PR o DRLMONS T P e i e 6
P VR A O BN B AR AR A D9 A & 70 ORAF K7 2K B
BRE TR AR B B AR BEAT 78 PP 0, 1EFEMALL
M HEIN T 58, JF 78 & RZ BRI SR IR TE 8]

3.2 BNEARGAFMIIEHARBE
3.2.1 OCT/OTT #HAR

OCT/OTT  (ovarian  tissue  cryopreservation,
OCT/ovarian tissue transplantation, OTT)$&# 5P &40 24
Qb TR 5 TV VR ORI P IRIR R A, A A I 1 I AL e
ITRRUR G BIARE A . TR 177 AT DLR BT 5 A0 i s
BE, ARJE BN O S LB 2 H AT SRR UE SE X T
FNF) LB #2222 R TR IT . DA 5 —
G0 ALY, BRI % 172 BN ZL, T
AR RBUIEIEIT 5 A O 5L Ty fe 3 38 R B ey 1) R T
A7 58 2 G AL 9]

OTT Wik HATH IR B MR . A%
R s AT DO BRI R B #R it RUF 3RS, RIEH L
S ERZA[T], HLVEAFRE ). UK B BRIt
T A8, 9]. A BIR T RAMEE 5 B E
MEAR G AL 5 K N 75 20 1 4 B AR P R S
X T 7 B RRTBA ST I OB R B, Rk
R T B IR RAE AR B I ORAE TS, W TR R 2
JA A AT I TR) R AT R A2 R R A O, 5 B 3B R T
BYRYT RIS TE], DR T AN BEHE AR R VR T 75 #E52 R
BEAT TS s A RN 32 AR HE R 5 48 15 DR 1~ R B AE
BERYL OCT/OTT 2RAEALE Bk F.
OCT/OTT JG & 2 HF UG 5 AT LAAE FL I 18] P LR A7 K B
JRUGRIE, WA Lot A B R AR, AR T

EEREST, USRS AR5 I RE 1R O 5L 10 A 203 D RELS,

O] o A 75 B4 2 (R TT {4 O S Th e 2 401 i) AR
H OCT thRFEA 7o

OCT/OTT HiARWARAES NFHVLHI A 8. $& HT A
GRS, MR T IS FEAT ORI R A P BOR s HL
BEIRE L, H M R GG R X — 25 O L R
2 1 IR e AR 3 O SRS AR R S T 0 5 N 24 1) IR
BAR R [13]. BRI Ab, A UREARST O L L5 4%
2 PR Pt O SR A 2 AR 4545 25 T R A IR VR R AR
P, dEim gl R SRR R B AR . EARIRATTR
FART7 N O SR B I AL, (H BRI 1 SO R A7

TEFIFE M J5 1 2H 200 = 38 2 1) 1l g 2 S EORE Y
Y. B AT B TR S O S A SR A S I R
T S A ST RS Y 46 R 2R 20K 50% [10, 11].
TS M S OTC/IOTT HIME W AER AR . it
OCT/OTT HARVIIAA 1R 2 [l 8 75 ByE: AR ok

3.2.2 LHEMYEBEMH OCT/IOTT #ATEE /I
BRERTE

OTT ARERBWE T IEH FIHN - Wb ThREAHE I Th
Ae 2 H W OCT/OTT A MR HE SRR, ANKH G
OCT/OTT Ry FF 1k & A 4 s Ty e A 4l 38 A& 7E 1999
4, 2004 £E Donnezp Z5[12]1 VARG ZBAAE H 5 i
7=, 2005 4 Meirow Z[134RiE T 28 —6lig /=, E Pt
FEME[141% KA T 2016 4= 9 H 9 HHAT 7 E P &
BT IRAE, R PR AR AR ) B
TR E AU ThRE, 2020 4F A [ SR kR L4 4R
MG EOIER. XBUEF IRAERCEIS 7
&, BUTEAEtH PR M B2 FIsiti . 2021 SEBoBgeit
RIRAERZIA 300 R OCT/OTT HiA J= B 1 P 4
WREVK ST 264 95%, GEURZETTIA 50%, &% 4 40%,
SERCAE 200 £ 8@ OCT/OTT HiAR A2 )L
[15].

OCT/OTT HARKIA MM £ EaRE: AT IR
I EAIERNE; OCT 5 BHAIEHR; OTT FRE K
ARG BB N W Ihe Ik GO A F e Ik 1S
s TR EEWEES. 8T8 OCT/OTT #
ARPIRER A, 2016 4F 1 Tx) 49 {51 5P SL2H 255 A FE
ALy 1 AFCL BRI, ONER N I T REAE 67% 0 &
EHRAEIRSE, G ARG JRFE ARG =50 33% 1
25%][15]. SUNSEALR R ML, FALRIE RIS
QRAVE = B BRI 2R 384K, BRItk OCT/OTT AN LA
B NFEERRI SRR, HEATE K I E N5
WIThEE R k7. 2017 4 Jadoul Z5[10]%} 545
% OCT BH AT TIBEEBEYS, 7EHRAEH 96%I1) &
FHXFAREENE, 1 FIEEREHINIERGE (8
s I 5 96% 1) B A R AR AT H ACRE,  FFUE S
T OB R H AR S MR 2 30%.

OTC/OTT A Jim 4252 4l Bl A B+ A (1) Bl 282 485 )=y ]
We ? BPSEZHEI AR RS O BEAH f A &
SR E, WRES S IVF B S e R T,
KGR TR, PR MIE R AR L2 TR [L6].
Andersen ZUT A 7T KL OTT RJ54T IVF B854
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23-36% 1) 45 UIIL R, 49%-50% I ZHE K, TMiE =N
£ 47.5% 741 [17, 18], FtE AR WA AEF
JIRER B IAE, mid ot R 3T 7 OTCIOTT,
{HERIA B 50 8 £ ThRe %2, AJ5 IVFICSI IAEFESS R
B ZE[13].

3.3 RKFLENBEH F AR b BRASAR

(in-vitro maturation, IVM)

3.3.1 EEEERH IVM BERBITET HERE

IVM 28 AR K IR R IE B A A B B BEZH B 5
4 (cumulus-oocyte complexes, COCs)A 41 1% 77 i 34 &
MITEAR SRR, B AT LRcas PR Bh AR T AR 1
1994 4F- Trounson [19]554)3E T &K ] IVM JE7=, 7=
e — 42BN ELEA1E( polycystic ovary syndrome,
PCOS)&# . #iZ Hil, 4¥K A 5000 £ 4 IVM 2 )L
HAE[20], BRAEARAE Lo P IR R RE s 0T B S 40 24 Rtk
AT 3 2 5, o T KBS e 3, T RLARAE R
G SLZH 23Rz J5T v 3 B R BSGE E) OF BRZH i 2R AT AR b B
(OTO-IVM), il IVM XA ICSI SRS AESR, AES i G
OCT/OTT 7 K i) i Jeg 52 5 AV, i oK PR P2 b DR A=
H71. OTO-IVM 5 OTC tH4: &2 —FHEMENAEET
TR . B %, OTO AT HE& ARk B,
WATHEERAIIEIT, H4h, OTO-IVM FE R4 T 51
BEAH i w] DAY D 0 B 55 R SRR R I R 5K, IO T TS
TE N HL2H SRS AR B 2AG 30T 51 N 200 i JRU S (1) S
e 2, W TRLEEH, OTO-IVM HETm R LS
LT ME— G B .

AT G B 248 it A 4 3 77 B B 1A L 3R W 18 4% TE 1)
SERET I, TEARAME IR A, A2 30 5 0w (14 4 e 4
hn, Bl IVM EORAEF AR L2 H RTE
FHBER A, AR, IVM R TR S
WL SRR B RO FE IR & T br 5 0t B 2H 8L
TESR.

3.3.2 ZHMEBEEH IVM &£ F HRFR
WE

EARTE AN ZOREAT i B AR B H AR I ANBE T IVM (1)
BIRTERER . AT IRRE IVF AR, (EXFF
RHRET S, REEM IVM 3525, HETCH 5 Bl
FEE LB OTO-IVM HR#EA:[21]. 2022 4F Segers
SE[22] 8 VKARIE T8 OTO-IVM AR RIS, FEHR
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OTO-IVM. ICSI Mk RS 1 J B3 & 72 308 43%.
OTO-IVM HE AR H §F BESH A i 24 % 23%-39%, KT
PCOS AT IVM T35 AR . BRI it ml fig
HIUAREERAE K, 1525600 HAH LRI T 50 BESH HdE &
HH BEAAE/NAEH, FE H OTO-IVM B RE4H i 7] B 75
BERFIR A S AT VE R G K B W J1[23], kA, it
9 S I R RO TT R 2 52 Ml E o = R Ak 4 B D g
[24], XEEHERA]HE N OPBELN L & B A AR R
81 . MRS A AT AERLI OTO-IVM 2%, filtnup iz
IR E 2 OTO-IVM KRN, A 75 B 48 37 OTC
A1 OTO-IVM 541 B BLZH U S i 7 &8, 5 B9
WG INIGE ZRLRETENR. 41,
OTO-IVM  E SR T DARATE AH XS 5 22 10 A 24 O B8 240 Ffa
WRRG, RG22, iy DM ON 1 S i % R A,
ANEEH T B OCT HAR[25) IVM J532: H R R KA,
TR CNME—FE R AT A 1R,
OTO-IVM £/ OTC b 78 J7i%

3.4 PhIRACYT 5 Bl R AR R R
BB RSN (GnRHa) R AT

3.4.1 GnRHa BT &M BEET R F

H T A AR FE P HERE (8 ] GnRHa X i 22 1k ik
1T SR F RS 2 A0 I JE (126, 27]. GnRHa f&
PHEF TP LUR JL%842: GnRHa ffi (&
it SO IUL 7 B S AR VR R CR IO A 7 R3S, 77
FRER M R A 5 FE 1 A0 B S F) i 7 8 4 o>
NI BN SR A7 2540 (1 5 R AR 2% B & %K GnRHa
A LAERAE iR o 32 AT 29tk s — B gT e
GnRHa 7T L i B0 AR S A R4 R 1, I ] PADR
PREAEARRIEAT KB TAHMREIM A 5 HARTVEM
b, GnRHa HAZHr. 24, G/ ERE R

3.4.2 GnRHa AT &M B a8 1R
BiE

B4R GnRHa w] LUF7E A7 /i A/ sl Ak 7 1) ok %
I OP 52 1 R, IR R P 2R WA F 5 RE 3 n e 1
W ARG IR IR, (HE T IR IR TAE R I 2L
PEATY 75 B = o ) BE AL RS, S A DA AT
A G B S Af 45, DASCRFIG RS B 1 B A e i - 1
[ 7 2 7 GnRHa J& BL 8RR 4 £ 3 b W 42 FSH 7t
I FIRAR A AMH KA 14E, (H 1 4E)5 2 )5, FSH &
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Pz IEY, KEZHEH AMH THE, HRZZRIE 60%
[28, 29].

2015 4F Huser %5[33]4# FI4LJ7 B[R H GnRHa,
W7 KRG BFE PR TRt SxHR4HLT, JEHA 21.3%
PR AT S5 AR LI T IR AEdR [RIB 4 GnRHa
BRA 1R AT LA bt gz ) 2558 1) 7 28 6 BA[30-31]. A%
MIRFFE R, HESR GnRHa XHL)T 5 U SLThfg T 5
(S AE BRI G, (VA BGE A F RS, W
W ARG IRE . AW A 2 T 7 i A
GnRHa R4 N S ThRe EFI[32]. S AT L AH S [ 25
R, (B GnRHa B8 b A0k 22 257 4 & RS TE
S FRATATI. X FAERZ KR ST 2390767 I
MR, MRAYIMPE T HA, i DA AR 4 25
AERS . IR AT 7 EoRIESE . FRR U M)
BRI, ARAAER O 554 SUA R A S A A B AR AT
JHEARAATH, ARG GnRHa, B/E N HARAE B R
17 F B #b 78 B 88 10 77 175 & B 3 I RE S 42 1 X
W, BT Z9HRt R 2k

3.5 BEEREAIAR (Ovarian Transposition,
oT)

35.1 BEBALARIEMNEBEHEEE IRFEFHH

=H

OT T 1956 ki, N T RpEZEE. T
S TS ¥R 7 R U S Dy Re ) A S, d I I i R BT IR
FARN G ELFE T FEG X I, 5P SR 0T Bk, /)
T BB A TR R — 2 R R U, T A2 T
RS, EENTE LE . WNHRMTFER
PR, M FECRZE. BAAWM™. 2= lBILE W
REIBEEREZREIN. B g STF AR L0
REIFRAEAR, EWrop 5 75 2 [0 & 3 5 i 5 5h
FRfk, [ e O ELT R M RE A8 O ELAL T U Ta A1,
HUAR AL B R B BN L b, R Rg m A fE e,
DU £R B S 7E K 22 03 B BAAh . (R R 5P SRS A6 )5 1
SER AT HATHE R E R A, RN A AR f5 75 ER R
SERIT. MR 5 BB TR AT IR SR AL BB IVF
A RESEIUIEGR. OT HEA B A& SR A2 BRI, fi
N LR R 2 R, WFEARRGEAET 1 ERG
P AR AT B R, SRR XA )
PRI R A ] . .

35.2 OT AR THEE AT HIRER TS

PR < Iy NI I i @ b UL O i
90%-98%, {H OT fEFEMKIBUT /G POl KAZ MR I
AS[EV ) SCHRIR B 2 K (16%-90%) » OT 1] LUIA 2L
PRI G0 By /il T Re, (HIEAEAE B 1R FAEFA IR,
XA S FARBAESI 1 o0 St O SRS AL AR A
YIS 58 4 G 2 AT BURT BUR R AR G [31, 32]. £
BRNT RN OT JEAT RIS YT, T2 miTiyr, oy
BN IIRERE TN m, IERAER ALY, #
FHRRE 2 U HL 234, 35].

HHAT OT HARM T &30 B07 A E JIR A7 it
K%, 2021 FEENZEE Xu 33T 7T S
OT J&— ] FEM 712 R TE R 4R 5 1 2 A 42
T ARG IR IhAE, H B BT FIFIE S A X
— M, BTSRRI 25 b, IEEES R
RN T MR noT B, ERAETE. EK
T TR 5 00 LU BR AL, AE AT ERA I 2 On S T RE
Pem B AR R, TR BRI AL
LR T LA R 8 SR — U DR SRS A . k) g
HALAGRNAE S IR Tk

RNt F e A T2 N, o7 AU S 5] R
B0, ESEmR T E . NIRRT PR
P, R B AR SR Z G 25 2 s sog e, R
ERILLEE ART HARBIAY, (AMEIGEIRZE I FE
[36]. ATl B AT B T il OT Bk 15
R RAEAEE 1, REFE T 5 TIEMEE, REE
HRIE " . 2017 4F[37], EIRIRIE N 1 IR 3T 2
Jis T 1 B e R AT T T E R AR AN BN B RS
fr, BT BT FERMIN NN, HE, TEB
PARFARVEER, FEMAERTREZEm, HAER1
ANHAAREBAT BT, TR R BIR IR YT, 1%
FARBIE R 2R Tt — a7t [38, 39].

4 BG5

ZRERTIR,  HHTERT BOR IR R AR R
FER I, AT AR KIBACTT 51 AN R FE B 1 91 S 4 2%
DIRE N B S A B I, S5 o e B SRl g
e 708 PR A2 6 AL, RS T 2 R R R R B R
POCHRBITHT RS IO E B, FZ MR A5H
PR At B 25 2 RS R T R EE N 2 27
B EZ U], Oy B 1RO LA R A 7 Kt
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