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Application of uterine blood flow ultrasonic parameter in assessment of

endometrial receptivity in patients with IVF — ET

ZHANG Lingling, GUO Ruijun
Department of Ultrasound , Beijing Chaoyang Hospital , Capital Medical University, Beijing 100020, China

ABSTRACT Endometrial receptivity is refers to endometrium has a unique state of the blastocyst adhesion, invasion and

eventually grown in endometrium and makes embryo implantation.The endometrial receptivity and endometrial blood flow state

exists a good correlation. At present, transvaginal color Doppler ultrasound has been widely used to evaluate uterine blood flow

state in patients with in vitro fertilization and embryo transplantation. But there is no unified standard on which blood flow

parameters are relevant with endometrial receptivity and how a variety of ultrasonic parameters predict accurately the pregnancy

outcome. This paper reviews the application and progress of uterine blood flow parameters in evaluation of endometrial receptivity

in patients with IVF=ET, in order to provide help for the clinical treatment.

KEY WORDS Ultrasonography; Endometrial -subendometrial blood flow; In vitro fertilization —embryo transplantation;

Endometrial receptivity

IRGNZHE -HERASAE (in vitro fertilization and embryo transfer,
IVF-ET) A B 2O AR IR TT IO 2B, Hol o R 46 3%
BN A2 T o AR ORI T DL BRI T R 1) 5 P B
BN TE NIRRT —Fh RV F ALY 27
BIFHLA, NI LEIRIR 3 RIPIRAS , S E IVF-ET i3 575
KHN R Z —, Achache S5 I IR, BEAR R M b ik 2/3
BEMTENBEZIET R, TENREZ RN RERZE,
AR N IRISERE AR RS Lt R A 2 WA B B A R R Y
IR o IR IR— BN T B NIRRT
TEVR R AT . H RS 78 A2 P B T8

PR G, (L H A B R 2 o J8 A 52, DRI XS 5 A
PAT BHEATENAER WME. B AT JC8— RPN 5 I
ZHEMTTIE . 1988 4, Goswamy 552 B HH 15 IR AREFEAS 2
AIRESET IS IVE-ET J A TR, AR Bh 2235 ) 7 00
B, AT LA T RS NI GT T 38 . WS BG4
[T R (0, 2205y 75 A A A S SR A T2 L IVE-ET (4T
YRR T E MR AT R TR, A SCH S/ 48 75
SRV IVF-ET 58 N2 P R

— FEARR SRS RO E AR Z R A

LB Sk A 5 E A e T B BUKF I, 7k 5 e Sk

PR 7100020 JLatr, BB EERL AR ALt BB g i A

EAEVEE S8BT , Email : ruijunguo@126.com



It AR A BE 22k 2017 4E 6 A48 19 5455 6 ] J Clin Ultrasound in Med, June 2017, Vol.19, No.6 < 405 -

B 45omt, S s S HLIR LR, B S T iy D
HROFAb e R MR AR , AR F J sk 5 5. F 5 shlkim i
SR W B (I B (PS V) (AT Sk AR ML i (EDV ) |
PSR E(PT) KB 38 5U(RY) . F 5 sh ke BBt 223 4
M N R E SRS T R S kb 25875
SR I PTG 22 B0 A DR 1)L B L A4 AL 0 o e R 5 B
ML F B S BE 73R F PL AT RI 2875, FL 1 R 0 235
SRR PG T PRS2, R R SRR , 24T Bl
ok i 375 BEL 7 33 g st P s Ak 2>, e S W, AT SO R 2 1
IR Guinther 55°& BUTURE 17 Sl K BERT RIS 1 37 14
i, PL SRR XY PI2 B, FE A Z RS s PI>3 I, AR R AR
WAL, SRMREETFRAY—T0 T IVF-ET B E F 5 i3
S IR Ry R BB A B T 2RSSR, 9T & A5
BRI (HCG) 4T H 75 3k R1<0.67, Pl<1.61 HH4E
URPAYER 2 90% , 17 24 F 5 Bk R1>0.92 P1>2.06 A 4T R <
5%, $R7 MG SEC 7 i BH ) 5l A A6 T 3 7 5K A 39 1t 7
B, BN G IR A AT REPEARAC . Bt , Khan 555 HF— AR5, 40
FRBPYFE Bk PI>2.8 B, KA TR IVF-ET JE W1 AY 4E 4R AT
REMETLT- A R R 87 2 ik e T B 52 R A R )
Iy {0 Ng ZFYCH RS2 A R b5 sk PLAT R FFANRER
BB R SEBR AL . AR AR L R I YR E 3
Jik PT.RI & PSV 5 EDV LLAE(S/DMIK T A MR, (H 4 i
ERTGIFE L, VLBt itn  PLRI IE# (i B 28
K EREEAEERES. FEAKMTSESG TR RTTE,
MG BE R 7 SRR 24 3, FLafif 3= 20 e L
B, RS URELMAE Z A M SCOEER, i FE P R /N> S At
N B, FE Sk S ERE SR N R W B A 2
FEAR AR 1B o

2 MBS ik < RS T 3 Sy I R 0, 2235 8 e 7 A P R o
it TE 7 PRI DX IOR €8 M T ie  Se Ak | ok o 2238 50 2 PSV
EDV Pl & RI. SEsh bk A 4il /s il (0 i 37 , H ) — et 20
Kt BB E SIS, B R (0 25 ) P 2 W o PR e R
B R MR LR T AL B B T BE . Wang 258 Ak st
SELVYRIAE HCG 5 H ARG ROAR H & B, AT UR LI E 8h Tk Pl
F R RAR TR IR, 22 R A G # R L (34 P<0.05). &
M, SCUR A O 2 B, TEie & HCG 4 H b S IaFoAt H
TR 5 AR U YR 2 W8 Bh Bk iU R S 8 L B 25 R LS T2 E
X, IF HA Ry Bl — SR HE SN K 0 i e AR I T AN AR AR S ek
AT E N RER I EEE L, T 456 B R HE s Dk i A8 43 S8 S oy
A A RS U b S BB A 2

3. PR R R I i

(PSP R IFEANE S, H i, N R i A ik
HLUF PR ORI F 5 PR R WSO B3 3 L A 7,
AN RERGEIN B 5y PN BRI 5 B 780 - ST RGN B 75y Y BT IAL 3
C T r RGN 8~ PR R P PSS LA 5 ORI PR FEE 5 A I,
TR A 3 8. T M I 45 25 2 A A MIHER [l 745, (H R
TR PRI v [ 7 g 5 T YA 10 A5 2 aod PR R ey i 7 o, (LA
AP BEAR R X5 TR A o 5 1 A SRR TR X, 59 oh , IR AR
I TR0, G0 58] P S R ARSI 4 S Bk H A T A2

()W RN MR IVF-ET GEIRZS 5 M . F 5
P T ARSI A T SRR S KB ES Ik, I il R
I R AR, T8 NSRS RAIE R IR A R ER B T RAF R
S PR R PRI IR 2 1 AT B R T Y RS S L
ZE AR G DX, R L3 e BH 52 AR SRR T I 7 2235 4
Wi, A 23RS PLLRI & S/D {H . HEUAIES:, 5 IET X3
FFE BN NUZ S S o WUZ 5 P9 ] i — R AR ]
X BAMIVZMAE 5, A2EE e, 7B Ry
RN IR Z ARS8, BRT, TN XIS
— i, LRI 5~10 mm ">, Ng 2505 12 Fo s [ 4R R0 -5 35
FEWI AR SR IR LR S8R, PR sk S5
ASREBCF BT 57 P S A3 , 17 7 P S R P o 9 i
SR T B NI R HEE , TR TR N A 2 A AT
TR S A BT IVE-ET B3 5 RN S80S TR SS
JRISCFR R, AR URZE P IR S IR I LR, S/D BER AT YR ZH
BRI, 25 5389 Gi 250 (3 P<0.05) , DAk PN B 7 i
RIS EHT YRS, A — i W BAE.. (B4R 1 20T
RS PR —3K, FTRES TR ] (IVE-ET JE30)Hh Bp i) 4
PERREE RS B JHCG 5 H BER H FERH ) PBE F IX de
SC, P B PRI 3987 AN TR S5 IR R A G

2 RIS M AR AT B NI 2 M A

REAE B TR B bR, 7B B A I Ak .
AR AR RS, B R (A HERR R B T ORI 4R
AR R0 20 R R =B A T2 B T8 L
TURIREIN . Herp (0 22 B T A oI I 37 Ak
Xt A BEAR S /N K TETR B A 5 . Sardana Z5EUSN F —4ERE £
S R P A TR A I R R IR RS A DU T P R
L, SEAL IR IR NS Y8 T R B A5 5 A S5 38 R R B i
TR T LI R AT R L 22 R A G40 (3 P<0.05). —
YA I I SRS T AR BN, BRI Y [
AR BB TN ARG BT, B = 2 S RS, A 5500
T E PR AR S4, Wi 58 (VD) 48 2 (FT) A2 afi
B IMFFREVEFD o Kim SFPHERRRFEA H R FH = 4Eem 215
R R BT YRA T e IR VILFLL VFL PR 4R iR w5, B
RINEE YR VILFL VFLIGSYE 230 0.95,12.94 K 0.15, T
BN VILFLVFL 3522 R38040 245 o 9K, Zhang
SEIOUE HCG FEST H N FH = 2 BE 5 2235 3 745 4 S AG) phy EE
I VILFLVFL, fF5¢ & BUATOR AL 5 4E T R4 45 i i S5
BERIGHFE X KT =R 23 s L e
MBI E T AT SRAFAE S, T RE SIS AR AR N, Wit
FEAFLEIT RIS, N AT FEXT G R AR HEDN 7 8RSt — , i
R AN TR S5 56

AR BT S AR L M A R T Rz, Herh 4
7 1 S e R A 5 R BRI SN U 3R i A SRR, S
B Sl 2 W4 -6 PO RS I v R AR A . = 4 7R A R (three—
dimensional contrast—enhanced ultrasound , 3D-CEUS ) & 7F =4 #8
A SER L, ) P i R 7 R I s AR SR 2
AUSE NP AR SR, DIHE R X 4 28 B A s
TR 73 BERE AN S A 2l A5 = B AN B 77, O I 2 2 1Y)



- 406 - e AR A BE 22kt 2017 4E 6 45 19 555 6 ] J Clin Ultrasound in Med, June 2017, Vol.19, No.6

B MR HETERS B o Dorn 55 2B YRTE =8 7 1 5 H AR 1) il
N = e g 2 S IR AN O H T
IR IS VILFL B VFI, 25 530 = 2 gl i 2234 i 7o 1
SR T M UL T SRk 2 s . (H
SR, X I R B AS AE RS R O AHSEE . 56T 3D-CEUS 78
A B N R PR RO A T Y O RN AT R E R A
FEMXTE D | Ta R Z O A IE I — 50

= AN [ B RGP BRI A PR IR S P A )
HHE

HERPEM T B NI 2 1, EBURAERS A LA = G
FHIRFM I, HAETI IVF-ET 45507 i — EA7ES
P EEHLEAGE —, i Z5E8T HCG I H s a8
H A 78875 M o (AR 2 R E S HCG REE ST 3l
JIKBRBTT 3% 48 b, 5 P BRI RS T IL3AE T e, DRI 75 o R 7
FIVTA 5 R ] 33 5 HOG Wi UM R AR AE 77, I R BE I A5 1 4%
WeRTES HCG B HZAWIAYT , s e sh ki i pE BT ™ 1E
W B WAL T NI e A 2R 2RI L, T
"B PRI 7 I 96 HR I S 00 S T v S R SRR R R A
Wit BT IRRLER A ok 2 IR PR HCG TR AT T
R PSR, Dt BRI g A TR S KL PR R T I
TRAL T I y) B 7 28 B K . AR, Jinno %5 PR BEIRIDIEE 4 K
FIEE 6 KA TSR IR, MRGDSZAE o (TR 2E A5 3 1) P 5 o i 4t
LR . BARETE R I ) e AL i e g — 2538 B H AT
KEWFFEEAE HCG VT H 7.

LN g )

R T8 NIEAZ IR A B E R 2, X
W72 PR VA A O E R . R4 B T A 2074
D5, SR 224 W TC G — AR HE RE S IR DAk P I 2 1,k
I ) BRI T/ RS IS B U A R4S S
MIFRIRANZ |, 1 A WA B — S TN (L i FE bn . BRI,
H— B SR IR Z MR I EABR, A2
BRIINEIRSS R B R E, =4 S NI L
UM T E N ERIRE R A B TR E s Wi e
P B SHO G FHE S B WA Z B ATz
PN FH RS o BB 8 75 6 5 IS 2 MRS i R IR AL, F
FEIA PEN TSR , 2F— 23240 B 00 B0 SCRIBEN I, 1l Ryl
PR IVE-ET 367 25 A2 0 %

S 3k

[1] Achache H, Revel A. Endometrial receptivity markers, the journey to
successful embryo implantation[ J |.Hum Reprod Update, 2006, 12(6):
731-746.

[2]  Goswamy RK, Steptope PC. Doppler ultrasound studies of the uterine
artery in spontaneous ovarian cycles[ J ].Hum Reprod, 1988, 3(6):
721-726.

[3] Giinther V, Waldvogel D, Nosswitz M, et al. Dissection of Drosophila
MTF -1 reveals a domain for differential target gene activation upon
copper overload vs. copper starvation[ J .Int J Biochem Cell Biol, 2012,
44(2):404-411.

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

TR, BEnn, EARE, A5 R AR 2 M RSN 2R - R RS
FREEURES SR B () ] AR PR 220k, 2011, 20(2) : 146-148.
Khan MS, Shaikh A, Ratnani R. Ultrasonography and Doppler study
to predict uterine recptivity in infeitile patients undergoing embryo
transfer[ J ].J Obstet Gynaeecol India, 2016, 66(Suppl 1):377-382.
Ng EH, Chan CC, Tang OS, et al. Relationship between uterine
blood flow and endometrial and subendometrial blood flows during
stimulated and natural cycles[ J |.Feril Steril, 2006, 85(3):721-727.
EHE, B, TFI7, 5. SPER O 25 8 e s
SZAE -GS T 5 B Z M (B L) ] R PR 2k
2011, 27(4):349-352.

Wang L, Qiao J, Li R, et al. Role of endometrial blood flow
assessment with color Doppler energy in predicting pregnancy outcome
of IVF-ET cycles[ J |.Reprod Biol Endocrinol, 2010, 8(1):122.
Whmits, WOAX, FIESESF T E R IEAETRRIN R s e E N
PR SZAERER A LA L) LI PR A2 R 2575, 2015, 43(4) : 388-396.
JH SR, 2, BRI, 45 ZWHER OB LE IVF-ET ot
TENBARZVERITAE I L | b A B2, 2011, 27(11):
1027-1030.

LiT, HuJ, He GH, et al. Up-regulation of NDRG2 through nuclear
factor —kappa B is required for Leydig cell apoptosis in both human
and murine infertile testes[ J ].Biochim Biophys Acta, 2012, 1822(2):
301-313.

Chien LW, Au HK, Chen PL, et al.Assessment of uterine receptivity by
the endometrial —subendometrial blood flow distribution pattern in
women undergoing in vitro feitilization —embryo transfer [ J |.Fertil
Steril , 2002,78(2):245-251.

Schild RL, Knobloch C, Dorn C, et al. Endometrial receptivity in an
in vitro fertilization program as assessed by spiral artery blood flow,
endometrial thickness, endometrial volume,and uterine artery blood
flow[ J].Fertil Seril, 2001, 75(2):361-366.

EHE, TTY, FJF, 45 GWIE TG K R R N2 -
TG R AR T 5 N A S PR AL (L) ] b e Bl 75 A (R
FhR), 2015, 12(4):319-324.

Ng EH,Chan CC,Tang OS,et al. Changes
subendometrial blood flow in IVF[]J].Reprod Biomed Online, 2009,
18(2):269-275.

IR, B2, WIS, S5 GRS I P I B PR it 00
IVF-ET 45 R [1 ] AR TLR 2274 (A BHIRD) BE 24,2013, 10(6):
30-35.

SRIEY, TRFIE , BTt , 4. 18 ML A TE AR S 32K e A5 A 1)
R RE ) AT R 2 AR (BE i), 2015,25(5) :431-434.
Sardana D, Upadhyay AJ,

subendometrial-endometrial blood flow assessment by two—dimensional

in endometrial and

Deepika K, et al. Correlation of

power Doppler with pregnancy outcome in frozen—thawed embryo
transfer cycles| J |.J Hum Reprod Sci, 2014, 7(2):130-135.

Kim A, Jung H, Choi WJ, et al. Detection of endometrial and
ubendometrial vasculature on the day of embryo transfer and
prediction of pregnancy during fresh in vitro fertilization cycles [J .
Taiwan J Obstet Gynecol ,2014, 53(3):360-365.

Zhang T, He Y, Wang Y, et al. The role of three—dimensional power

Doppler ultrasound parameters measured on hCG day in the prediction



Il A EE P B 2 2 2017 4 6 H 45 19 %55 6 ] T Clin Ultrasound in Med, June 2017, Vol.19, No.6 . 407 -

of pregnancy during in vitro fertilization treatment[ J ].Eur J Obstet
Gynecol Reprod Biol, 2016, 203(8):66-71.

[21] Dom C, Reinsberg J, Willeke C, et al. Three—dimensional power
Doppler ultrasound of the subendometrial blood flow under the
administration of a contrast agent(Levovist) [J].Arch Gynecol Obstet,
2004,270(2):94-98.

[22] Jarvela 1Y, Sladkevicius P, Kelly, et al. Evaluation of endometrial
receptivity during in—vitro feitilization using three—dimensional power
Doppler ultrasound [ J ].Ultrasound Obstet Gynecol, 2005, 26(7):
765-769.

[23] Hsieh YY, Chang FC, Tsai HD. Doppler evaluation of the uterine and

spiral arteries from different sampling sites and phases of the menstral
cycle during the controlled ovarian hyperstimulation [ J ].Ultrasound
Obstet Gynecol 2000, 16(2):192-196.

[24] Raine—Fenning NJ,Campbell BK,Kendall NR,et al.Quantifying the
changes in endometrial vascularity throughout the noamal menstrual
cycle with three —~dimensional power Doppler angiography [J].Hum
Reprod,2004,19(2):330-338.

[25] Jinno M, Ozaki T, Twashita M, et al. Measurement of endometrial
tissue blood flow:a novel way to assess uterine receptivity for
implantatinn[]].Fertil Steril, 2001, 76(6):1168-1174.

(ki H 11:2016-10-21)

- IR ] R IE -

Ultrasonic diagnosis of neonatal adrenal hemorrhage: a case report

BEZEFTEJLE LRRE M 1 41

THE F

[FREES S ] R586.21;R445.1

BILE 7 d, 1 UGz —, BRI A LB it W A Be . 1A
Rt - A R AT fph S — Gk R ARG A OB R IR B —
KNS 24 mm x20 mm (A3 117, 300 S M, 25 U, ]
DL Ve S I P R RTE IR, P AR L S e £ 5 (T8 1) 6
HRP B A B R IR A [l 7 (467, 25 BB A O it i af T

\

B R T d A BRI B2 WA 3D H AN _EiRs R B3 A

AJm 2 S BRI EREE S 52 2 BT L L IRE D
JERY 173, BRRAERIE , 52 RIS 14 Je o A RTZ I DY Bk
FortIL ] i AN, — R A o 2 A B B RIL UK 3
Do BEMALH FERFAE N R AT 5. I PR £ BRI BT A LB 3%
i AR B, k2 R IR RIEAR , B RS sl 2 .
TR R« Y AR XA 7 s A A
bR A g [ 75, A AT DL G 8] 7 DX AER 7 A E B 1 R i [
75 D5 B I AR, B 7 B LRI SR T X, BEAH

YEH BT 400081 FPRTIT, A0 LS Be A )

[xaktRiRAE ] B

REVEI, BV o L% ML - METEE O 104 /L, #7558 4 LAE 1M
BEAITFIG 7 d A, AT I, 3 A A S S A A ] )
RIARI R A (] 2), AR R AT ERRIKEZIE R R UL 2
i PR (] 3).

THE A LFF BB R T A LI DB, A LR A

J5 6 A H AN _ERR(RK) H A

FOE AN, P9 DL A SRR IR 75, JC I 5 5 i il
JE B ERRIX S BRI, RIS ALk EOE WA /N2 =SB Tk
FIEE S ERIEA . B2 S8 S E T i B ph
ééﬁéﬂiﬂﬁﬁﬁﬁﬁ'%‘%m%% A BTG LA AR R
AR LRGSR AW — 0 R A R AL AR A S A
ﬂ%'ﬂ HH S M A B G LG A s L s RS W AR L

J S I FT RE R VAT IS I/ N B R R S FIZ .
(Wi HH:2016-12-12)



