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A retrospective study of perinatal short-term outcomes
in pregnancy after fresh and frozen-thawed embryo transfer
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DD, FAERREEBAEEE CIXENn T T fi,
11 Bl TH -7, iR M EIZ OV T, i
FEAZOIEFTHM L7z 2 & 3[R & 72 0 B
PRI RE (i 880 mI)ITHENEAERE(
Pl 450 mL) XV BREICE o Tz, RHAR
HIIYIERICIRE T 5 & BURS ARRRERE TR
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<Abstract>

Frozen-thawed embryo transfers
(ET) have been reported to increase the risk
of placenta accreta and postpartum
hemorrhage compared with fresh ET. We
compared the short-term perinatal outcome
after frozen-thawed ET with that after fresh
ET in our hospital. We reviewed reproductive
and obstetric clinical information from
medical records of patients who became
pregnant after ET between March 2014 and
December 2018 and delivered at our hospital,
excluding preterm and multiple pregnancy.
We used nonparametric analysis for
statistical analysis. The number of the cases
was eight in the fresh ET group, and 37 in
the frozen-thawed ET group during

hormonal replacement cycles. Placenta
accreta and hypertensive disorders of
pregnancy were not observed in the fresh ET
group, while they were seen in 7 and 11 cases
in the frozen-thawed ET group, respectively.
The bleeding amount during delivery was
significantly larger in the frozen-thawed ET
group (median 880 mL) than in the fresh ET
group (median 450 mL), partly due to an
increase in the number of patients with
placenta accreta in the former group.
Neonatal birth weight was higher in the
frozen-thawed ET group, when excluding the
multiparous cases. Postpartum hemorrhage

due to placenta accreta and hypertensive

disorders of pregnancy may occur in patients
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who become pregnant after frozen-thawed

ET.

(FEZ)

A FE 4 B £ % (Assisted Reproductive
Technology, ART)IZ X % HiZAE%kiT 2018 4F121%
b TAZBATEY, BUEGHMLFLT T D
D, BTEEIRREAE & BRRS AR IR A T, HTRE
RIS & 2 iRs, HZERT 2008 4 LIRSS
(F~Z ZHAERITEIIZH D DR L, o]
ol AR AR X 20 0R%, AR oD —
WaETES>TND U, (RGBTl L
TeRHA L EEN T RO FEYTRICHOVWTITS
< DRI 27T D, FIEIRBAE & 5
LAY 2 A NB STYIAY 1EPT: ANRE U E R ARSI 1§
AR ARFERE C LT REMER AR |2 bele U Ol i
RIS MESEBRED U 2 7 20 Zpifd i
URAZ DO Z 52 ERHESTWD, F
T RHARERIZ DWW T, B RRIR AR TIER
HAKESARZITHML TH D LS HERD
% 38, HELIEk ART ZATWAENR L 72 5ER]
DJEFEMER AT > TE 1o, AFFETIER, 2P
T ART ZATW P Tl LIZEBEIZ OV T,
BTARERR & RS Al AL N [E IR oD J P 1 191 7
BICHGZ DWBEEZHONITHZEEZAME L
THETE T T,

(HE)

Wt ART 1 ZLL T D L H 4T 7=, JNELH]
WORRIZBEREINE, 7370k va—
NE, BUZiE, Ty T=2 MEMLIYE
DER L, & MEEMET ST N b B iEH £
=t Al S N = R e S APV P SR A A R N
U 7 —HifT 35~36 MR ICERIN LTz, ROK
RREFTRAZ SR L, Y EN IR L & Wik



%, WIS E O f W TR Z R (in
IVF) » B % &% ¥
(intracytoplasmic sperm injection, ICSI)2>4
SR - BRSEERGOF IS (Split ) 234 L |

vitro fertilization,

HTRERRBAE B IRIGRE 2 RE U7z, HTIRERR RS AR,

HERRISA O T OGS b BRI
1T, 35 mbA EFEIX 2 BILLEAER AR AR
Eolehmald 2 HBMATFE L, s
FOBGEIE, BHERTOMETA N T o4 —1
fE23 2500 pg/mL LA EDOLE . HHNTTEN
JBEDEHH 5 mm LU FOHEITBEL X v
oL LeIRsiE Lic, Frfeiigmsiciz 7 n o
AT u U E T ENERSHERTE5E T
17572, WRSERIEAEIZ IV T, AT A
FEJEHITITRHM 1 B H XA b
75 (0.6256 mg) 28¢5 2, 4 HH XV 4 85
2, 8 HH XY 8 84y 2, 24 HE2H 25 HHE
FT 4 55 2 ONRIZINZ, =ANT A4 —
JVAESRTAD (0.72 mg) 1 4% 2 AfERLfTE 5 H B
IOOFAL, M AB LY 2% 2 8%, 25 HH
5 26 HEET 34k 2 BEAMHIHRE LT,
12 HELDOIFEEKRLEL S LTY Frs
T8 (5 mg) 685 3NkE v AT 1
vEESE (100 mg) 2 $E4r 2 FENEES-% 25 HH
FETHM LT,

UEET 2014 4 3 AvD 2018 4 12 A DM
(2 ART ZATWEESR L. 2B Torllh L7 f] 2
KB BTN ERD O B R IE A fh
L7, HPE, ZMREmI LIz, 72d, HPicE
WTHENR 32 JRATH O FERNC I D /3 isE Bl
IZOWTIEERR & L TR TERWIZD, mik
JE PEHIER R RHAE L, BEH RS L
T, BHAFE, PIERIEGIR, ARG OHE, 4
¥=HiT body mass index (BMI), FAEILIZ-DOUT
SREE, B BN, RAWNEEHHE
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RHADEFEM T v M L& LT, ERAGIHE
Gl i S T . AEMRAE IR . AT NG

WA, RIEREEARR), IR AEER NS,

SrieiE BMI, Sy fk, syidiis. yieiet
M, ZrERE SR M EFI R, REARSECEIZ D
WTHIH L7z, A RBRIC OV T T O%E
Bl CREAEAT A TR OO - i Jg D R’ 25 rTHE & 1XRR
B 7R Do T o OARMFZE TITE R FRIBE A
BLIEbDEER LI O, F7 oy ife S E Him
[T L B o> 90 X—t v X AL 9L ET
b5, IS C 800 mL MA L, i EUIBH 1k
T 1500 mL ML E&ER LIz, HAROELT
v R AL LT, HAERE, MR, R,
HAEVRSE (Apgar score 1 50 & 5 MEZ
ZAL T RORNG) OESI . R ENR DL pH.,
neonatal intensive care unit (NICU) AB2fiE ]
B, BrAERECEZRHE LT, #aHErizon
TiE, AR E e ME-fc K fE]L
T AU —EEITEFS (EoFR)TRLE, A
H AR EIC DWW T, Hi AL K IE Mann-
Whitney U test, %7 =V —Z%% Fisher’s
exact test & HWIH A ZIRBEEMHEH L7,
P < 0.05 DHEAITAHBEENH D EHE LT,
EHENTIZIE Prism 7 (GraphPad Inc., CA)%
i L7z, AR MR B 2 O =215
Tz GKGRE = 273),

(& 5L

YA T 2 2B EIL 651
Thole, RWFFTROXIG L 70 o T IEFIE 8Tk
WEREAERE 8 15, WURS AR REAERE 37 ] CTdh -
oo GG RIS X A B R LT A TE A
TR LT,

BHE R (R 3L, (EIRAT BMI 13k Az
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R RE TR & Do 72728, BMI <18.5 kg/m?
O TR JEBNHREMBAERE 2 B, W
FRIARSEEE 5 ] (P = 0.59), BMI >25 kg/m?
o ThEW ) FEFNXENZE 0 B, 9 # (P =
0.18) THIREICH BAITRBO R > 7=, B
R RE CIIBAENR & U CHIHIIR A B IR L 72
SEGIBN A EIZ D 2o T, BAFREZBAE LT
FEBIENE M THEZELZRO R o7z, BHE
BOHEIC DN T, RS RIR R (N 0 IR
B GUR TR A 80, WL EERR GRIEMER
2%, Ulcerative colitis, UC), M HE (f
B2 ME /N A A R SR OBE R L
thrombocytopenic purpura, ITP)%4 1 4
Oz, UC, ITP AHHERNITWT IS R
A& 0 ZN L LB bERNE, MEANF CF
HINTEBY, MR L THRIERW D & 2t
BITY B TR 21T > 72, UC B OHERITAE
BRAT IR E L TR Y . otk £ Tz
B L7 o 72, ITP SORESI O /MR,
ERAT 13.3 Ji/ul THo 7o, HR% R~ 12
N LAEHE 36 # 6 HiZ 5.8 J5/ul 2K F L7,
A H RN E SR L7 L F=Y 1> 20 mg/
HOWNMRZ BRI LT, 2 8RIECAT I I3 ok
7.2 JTIpL \ZHERF SAUTORIE T b LTz, 2o i
% b MIEANFES ITP 2 EBE LT,
RRBEFEM T 7 b A (R DX, Dt
BMI [Tl CHEAE 25 kg/m2 Ak ThH -7,
STIREEENR B4 & i AL A B Z RO IR
o 7o, i EGIBE OWE S BT R AR Tl
A, BEEFEINRAER, SHE RN 204 1
B9 o, B AR AR A AR 1 B, BE
T RIER 3 fl, (REMRE 1 6. oiF
1k 2 I, HEAEARNRS MERE 2 Fl, R EE
A1 BITIH o7, 53 Wb H i B 3 i
IERBAERE CTHEIZZ <L iRy B4 H e 5145

Immune



HRIFECTE o T, A MEREGIEI T RIS
HEEZRD 2> T2 b O O WG R R LR
T 761 (18.9%)iB 7=, RBHIIBWT, A
MIER (n = 7Oy MR &L 2500 [900—
3000] mL. FEMENREEIES] (m = 30)1L 750
[100-7510] mL (P < 0.001) T& Y a5 I8E
Bl Co R L B S B S hh o 1o, ARSI
JEREMEREIZ DV T, BT RRE T IR 72
Molo—H T, WAERAEIRBRERE CIT 11 f
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9. 7T%IZAPBF LTz, W bHIERA T, 8 fi
T WO CHESEECE T+ B L7z, 5B
3 R A R i 1 B D 7 O i = > b
17—V IR OB 21T o 7o p3, Ao dr
V2K BERRYE & I I 2 8 E LAy etk 28 H H
IZHETE Lz, MRIARB R F RIS I
ROT . HASRRIEAERE T b 2 61(5.4%) D 2
Thole, WOREMT U M L%m®R 5 ITRT,

HHREA AR R AR R P fii
n=29) (n=137
Tl (%) 40 [31-42] 36 [27-42] 0.09
WIpEs (1) 5 (62.5%) 30 (81%) 0.35
RHAGOHE (51) N3 WA A 0 (0%) 1 (2.7%) >0.99
THALE R A 0 (0%) 1 (2.7%) >0.99
R R 0 (0%) 0 (0%) >0.99
177 75 £ 0 (0%) 1 (2.7%) >0.99
i N9 R 2 (25.0%) 0 (0%) <0.05
#EBRRT BMI (kg/m2) 19.6 [15.6-22.6] 22.2 [16.5-30.7] <0.05
B Ok ik () IVF 6 (75.0%) 23 (62.2%) 0.69
ICSI 2 (25.0%) 14 (37.8%)
BAipg (1) 1 7 (87.5%) 31 (83.8%) >0.99
2 & 1 (12.5%) 6 (16.2%)
BAEIR O F A et (1) IR 7 (87.5%) 14 (37.8%) <0.05
SFER 2 (25.0%) 16 (43.2%)
P 0 (0%) 13 (35.1%)
BAEIR R AET (1) BAfiRL 6 (75.0%) 33 (89.2%) 0.67

+ 2 (B L CODIEFNZ W TIE 1L ES IEFIEE 7 b LT,
T BRI, 2Ki% O3 B B T 8 #lifuh > Veeck 0% Grade 2 UL E, @4 HH CTHREK, @5
A H TRy Gardner 2380 3BB UL EO Wb w32 LT,

%55 BMI, body mass index; IVF, in vitro fertilization; ICSI, intracytoplasmic sperm

injection
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HrRERR AR LSRN Z T P i
n=29) (n=137)
PERHEDHE (f51) PR ML ESEBRE 0 (0%) 11 (29.7%) 0.17
TEHRIE R P 0 (0%) 5 (13.5%) 0.57
AT G 0 (0%) 0 (0%) >0.99
WAL R o (0%) 0 (0%) >0.99
s s 0 (0%) 7 (18.9%) 0.32
R R H N4 0 (0%) 2 (5.4%) >0.99
IER AR INE (kg) 9.7 [8.1-14.1] 10.0 [0.7-19.9] 0.66
53 bR BMI (kg/m2) 24.7 [19.1-27.0] 26.4 [18.2-33.9] 0.06
S WRREDTER Hifs () 273 [265-288] 277  [259-290] 0.41
G35 () TR S0 ik 5 (62.5%) 27 (73.0%) 0.67
7 T 3 (37.5%) 10 (37.0%)
Sy ifREH & (mL) 450  [100-1355] 880  [100-7510] <0.05
Sy iiRe B E L (1) 0 (0%) 16 (43.2%) <0.05
FEL () 0 (0%) 1 (2.7%) >0.99
% 58&; BMI, body mass index
5. FrANEYT T Nl A
LA R R AR R A P fi
n=8) (n=137
HAERE (g) 2,815 [2,262-3,618] 3,108 [1,836-3,730]  0.30
PERI (1) % 6 (75.0%) 19 (51.4%) 0.27
% 2 (25.0%) 18 (48.6%)
e E & (g) 585 [430-700] 580 [320-1470] 0.53
Apgar score (i)  143fE<7 5 0 (0%) 5 (13.5%) 0.57
50E<THA 0 (0%) 2 (5.4%) >0.99
sy ED IR M. pH 7.300  [7.249-7.370] 7.305 [6.980-7.446]  0.67
NICU APt (#i) 2 (25.0%) 8 (21.6%) >0.99
FET () 0 (0%) 0 (0%) >0.99




WS AR IR A RE O HH AR IR B L OB (RS AR
0 HHIRETHK 300 g K& oToid, AEAE%
ROTehode, Lin L, i BE% R (G ks
TENG B EUTH RIS AR AR 269 [265-276] H . 1)
FEBHERE 278 [259-290] H THEZEZ LIC
IRETS L, BRERIIRCIZVAEETZVD
DO, HAERAEERERE CHAERRER K E 2o
7= (K 1), HAEVUSFEERIEL 2 & OV I Eh R
i pH XM 2 A2 B 72~ 72, NICU (2
B U 7 $5e K 00 B p VR o 5 G S e RS LA
L AR IR ERE CENEN 1 B T BT
HoT,

(A) P<0.05
4000- f 1
(L1
° o
S 3000 %“ﬂﬂ
« | o
ﬁ 2000- ° E
H  1000-
c T T
FEFRiE CEERfErEEE
(n=5) (n=30)
(B) N.S.
2000- f 1
S 1500 o
=]
ig 1000
ﬂ o nI:I
=
0 T L
FEFRiE CEERfErEEE
(n=5) (n=30)

1. WIEEMC R 2 HI/ERE & ipiE E &

(BE)
AW TIEABET ART ZATWVEIR L, 4Pt
Torie U7z R &g A R o JA pE I T o b
L E B AE & SRS AR AR T HR RIS
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g U7z, BOFED & 2 0T05 2 iR HRAT > 5 24
B &l U CEPERE 21T o 72, BURSRLRIR
FERERE C VA 5 L FESE G AE DIE 23 25\ VB )
[ZH V| AN R L Tkt E) 2

<\ WIFERHCBRET 2 & WEHIAEKREDRKE o
2o BRAERLAR RN A 1T o 7205 B C 1A & 1.
JESEAGRE OFEIE MG MR K D e S
M HNEET D2 MER D D,

ART FEhhs%Eud 2019 F2iE 595 figk &
WMESNTEY, MEREEE LT =y 7R
WEREBEAE £ D 10, ART FEffizk D H1IZ
(L5380 % B D 45> T 72 O SEIR ) 11 <0 o 14
(ZALBEICAR T U, it R 2 et 3 CHlR 92
Mk b Y BAFET D LI S D, 2022 4F
4 HUPREIL ART % & R EIRIE D M RBRIE S &
20 A% E BT ART OFENEY 2 5 alREr:
BE, ZOX) R oP T, BT
ART EIHRD M E R L T 5 S4BT DER I,
15l 2 OOFEF 0O A Fil =R & JE) PE SR IR D RichR 2 B4
AT TR TE DLW I BANLEETHD,
FEE, AOHEN = b — L STV ZRURIL
T ART ICE VIR L7225, ZFOAPHEDHEE
MDIRK & 7o THLE L2 & & X LI DEE DT
PEIRBIN A ST D 10, KRG,
BHITIZd D03, AOHED B 2 IEF & fHHRRTH
OEPHEZ RSB & ) U TR & J&PE
HEB AT Z ENboT, YBEIT AR
e ChdZ&nb, FIZEIHED & 2 IERICD
WTRIRHEYS R & LT, ERANS AR w]
SaHEr L, LERIC ART 250 AR Rk E
1TV FEIRTR I A OHER B & S8 E & B 21T
DT ENHRETH D, Uik LT, AIHEDH
HIREFIN 2N 2 A B LT BRI, ARIRAT D & AR}
CHHELEIIL TS Lare Sy a LTI
T E | AR b A HE ORGSO IE# 03 12
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MR ARETHD Z L2 WD TR LT,
RS PR R A T MR R AL & LRl L TR A
BH1= 0 OIEIREN < 12, JRERAFEEIC S
\F 2 IR R R BOE R A BT E H 2 & 19,
ZHRITENRIC K 2 JEFER U R 7 % (el 25 7
DH—BHAHERE SN TS Z & W L)
LML TS, UL, BUEEAEISZ
VIR A MR AR 2. DM g 2. 4
By B i 9 WO 2 D & D
DWENRD D, ABFRIZIBN T HIEEREICD
WL, BEZETZRWV S OOFEBRERE T
0 T2 —J7 THRERMEMBERETIT 7 4
(18.9%)TFRDT=, Z D T {Fl0> 4y e Hiifn £ 1%
[FIRE D W5 HR A% CAVVER & LR THEICS
MoToZ &b ARWFFRIZ BV THR AR
FERECor IR &AL VB OO D& LT
WARBRNZRT N5, BASARISRAL C I8
fEMRFEAE & PLl L T IR R D U X 7 239 3
fFERT2ERESNTND 2, HHERAEINE
FEANE A SRR OB 2 M S5 2 & 23k L.
Z D WEREO I DN TEHEA L TE S LERN
%, AIVE AT O WRS R AR AR 1% 1T
IECIEBERIZB TS 7 47V 7 A4 FERohr’s
fibrinoid layer) DJE DN 73 & ON R D
JE A DPD A3tk i & B 5 LA S
THEY 10, UEIRBIHFIER DR L H—H
DIEHEAETE O REALICH B E 5 2 TV 5 Al
PEN D D, M5y Wiy B HH i oD B AN EE N9
DIFRE LT, WAL W TR
WD F8 A5 Be S CHIHIIR 2 3R L 7= JE B 23T BT
WipnoloZ LIER Uiz, SRR R
TIX, PR 4 B, EEKEBRE (16
Bil), IR (13 {51]) T oo e 5L 5 H . O #
EixEhzi 6 fl (42.9%), 8 # (50.0%). 5
Bl (38.56%) CHEAZZBDIRIN->T- (P =0.82),
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o, AV =—T VORBET — X =2 Tl
KRR AR & PR MO A C oy il B4 5 H i D 4
EXrbbzholob@iEsnnTng 19, L
7oy T, BBAENR O T A B B 1350 i e 2 5 HE .
OBEFEEICBE L2V EE X b iTe, RS )+
SEMRFICRE LT b SRS AR AR AR C IR RS
REIZHATTR 1.6 fEFIEY A7 28 BRI 5 2,
MR TIRARAR S M EREBERE A D 2 & D%
BRI E AT ER MRS R C ) PE e 2
BIOH T o7z, FETHNTFEKRERIEICKL HE
FE 73 LR UEE ] P 5 L L IRT U 72 b 17208 3= 72 BEIK]
T oDy, BERELEYRm MLEBE DRI —H
BE LWzt +oExbhi, L
28 > TR AR R AR 1% A A C AR & I
TEREOFIEITER L CRtl i & e g 9~ 5 44
D,
RHAREIZOW T, AWFZETIE, BEO®R
DL B0 S ERRAERE & DR R AR R A A
MICHEBEZZRDRNoT, Lol YIER
Uri e R EICAH B2 DICIRET 2 L3l
i FEIR AR CHARRE N R E oz, — K
AL R AR B P PE A K 0 R pE S N4
% 18, BHAKREOHEINCEET S [KE
b LD ERZFRWCRER, TERS AR IR
fil] &S BRIC X2 R A KRR A EIS
IRolotEZ bz, HIRET BMI (25T
BMI <18.5 kg/m2 @ [<>H| TiX Small for
Wol =2z, BMI >25
kg/m2 @ [JB] TiX Large for gestational
age ECEKRIEDO U 27 REnZ ERHE S
TS 19, ARFZE T IR Al AR ARG RE ik
BRAT BMI NAREICKE holen, [R08] &
PRE ) SEFIEUIRE A A AR RN T,
L7edyo CTHRHAREIZEE 2 5 2 7o vl e thix
bON, TORBINSVWEEZ LN,

gestational age



g EEI L HMICAEELRD R To T
., el E R L T AR E N 0 BEE AT
T BT o7z, WiGEEM A T
HAERENHINT 2 RISV T, RO
R - BURERIE B, ZhICEHsTEY 2 X
T4 v 7R 0 RVECRHFTICL D TE
WNERBEOZAL 9D AIREMEN B 5, — 7T, B
RS BIHAIR & RRRI D 3E N K o CHARE T
BOLRWI ERHESINLTND 20, LI
3o T, AMFZETITHIBIIE 2 BEAE L 7 iE RS
HREMBAERE T < . WG RUARIRREAERE T 70
Mo Ty, T OMETHAREIZEE L 2]
RERS D EEZ BN,

b A
TS AR 21 TV ER U 723 61 C I iEin
FEREARIT AR & b~ CHENR & L EE AR 72 © ONC
WERBEDOGHNZ | WERENEZEL TH
B B L 1T 0D BELRE 203 p N T2 8D D43 B A BRI
HEENSLETH D,
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