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[Abstract] Objective: To investigate the predictive value of clinical features combined with intravoxel incoherent motion diffusion-
weighted imaging (IVIM-DWI) parameters for early pregnancy outcomes in patients undergoing frozen-thawed embryo transfer (FET).
Methods: This prospective study enrolled 70 infertile women who underwent FET at the Reproductive Center of the First Affiliated
Hospital of Nanjing Medical University between December 2023 and January 2025. All participants underwent standardized pelvie
magnetic resonance imaging (MRIDscans on the day of embryo transfer. Clinical and laboratory indicators, as well as conventional MRI

features and IVIM-DWI parameters were collected. IVIM-DWI parameters (diffusion coefficient D, pseudodiffusion coefficient D", and
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perfusion fraction f)were extracted using FireVoxel software, with histogram data generated via SPSS. Student” s ¢-test, Pearson’s chi-
square test, or Fisher’ s exact test were employed to compare differences in clinical characteristics, MRI features, and IVIM - DWI
parameters between the clinical pregnancy group and the non-pregnant group . Receiver operating characteristic (ROC) curves were
constructed to quantify diagnostic performance using area under the curve (AAUC)measurements, with statistical comparisons performed
by Delong’ s test. Multivariate logistic regression was used to analyze the relationship between relevant indicators and clinical
pregnancy outcomes. Results: The clinical pregnancy group comprised 42 cases, while the non-pregnanct group had 28 cases. The
proportion of high-quality embryos in the clinical pregnancy group was higher than that in the non-pregnanct group [ 76.2% vs. 46.4%,
P=0.011]. The junctional zone D’,... was significantly higher in the clinical pregnancy group than that in the non-pregnancy group
(45.233 + 7.930 vs. 41.223 + 6.369, P=0.029). ROC analysis revealed that embryo quality Chigh-grade embryos) predicted pregnancy
success with an AUC of 0.65 (sensitivity 53.6%  specificity 73.2%) , while junctional zone D",... achieved an AUC of 0.68 (sensitivity
73.8% , specificity 67.9% ). The combination of embryo quality and junctional zone D'.... demonstrated superior predictive efficacy
(AUC=0.73, sensitivity 82.1%; specificity 60.0%). Junction zone D’,...< 43.33X10™ mm?/s was identified as an independent risk factor
for successful clinical pregnancy (OR=0.2, P=0.003). Conclusion: IVIM -DWI enables noninvasive assessment of microcirculatory

perfusion characteristics of FET patients. Combining embryo quality with junctional zone D'.... enhances the prediction of clinical

pregnancy outcomes.
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~ -

This figure shows the three research links of IVIM histogram parameters. ROI drawing: Based on the axial IVIM-DWI image, the ROI images of the

endometrium, the junction zone and the 2—-3 mm wide myometrium are determined in the largest cross-section of the uterus. Model construction: The

images are post-processed on the FireVoxel software using the biexponential model: S(h)/S(0) =fXexp (=bxD") + (1-f) Xexp (=bXD) and the single

exponential model: S(b)/S(0)=exp(bXADC). Histogram analysis: SPSS software is used to perform histogram analysis on the parameters. The above

figure takes the junction zone ROI as an example to show the histogram distribution of f, D", D and ADC parameters, which are used to quantitatively

analyze the tissue microstructure and blood perfusion characteristics.

1 IVIMESE S #iizEE
Figure 1 Flowchart of IVIM histogram analysis
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Table 1 Comparison of clinical characteristics between the clinical pregnancy group and non-pregnant group
Variable Clinical pregnancy group(n=42) Non-pregnant group (n=28) P
Agelyears, (x )] 32.86 +3.89 32.79 +4.29 0.943
BMI[kg/m?, M(Pas, Pss) ] 22.15(19.25,25.33) 22.50(20.75,24.82) 0.569
Infertility duration[ years, M(Pas, Pys) ] 3.3(2.3,4.5) 3.3(2.4,4.3) 0.952
Infertility causes[n(%) ] 0.198
Primary 22(52.3) 19(67.9)
Secondary 20(47.6) 9(32.1)
Male factor[n(%) ] 1.000
Present 5(11.9) 3(10.7
Absent 37(88.1) 25(89.3)
Endometrial preparation[n(%) ] 0.270
Natural Cycle 14(33.3) 13(46.4)
Artificial Cycle 28(66.7) 15(53.6)
Previous heproductive history[n(%) ] 0.947
Present 6(14.3) 5C17.9)
Absent 36(85.7) 23(82.1)
E2[pmol/L, M(Pss, Pr5) ] 440.90(296.75,740.13) 671.05(349.33,927.35) 0.270
PLnmol/L; M(Pss, Ps5) ] 39.01(25.95,52.00) 43.34(27.56,66.91) 0.401
Embryo transfer stage[n(%) ] 0.031
Cleavage stage 14(33.3) 3(10.7>
Blastocyst stage 28(66.7) 25(89.3)
Embryo quality[n(%)] 0.011
High-quality 32(76.2) 13(46.4)
Suboptimal 10(23.8) 15(53.6)

22 ImARIEYRAE B R AT YRE MRIE HAHE ELE
Table 2 Comparison of MRI routine features between the clinical pregnancy group and non-pregnant group
Variable Clinical pregnancy group(n=42) Non-pregnant group(n=28) P

Endometrialthickness[ mm, M(Pss, Ps5) ] 8.2(6.5,11.5) 7.6(5.5,9.4) 0.17
Junctional zone thickness[ mm, M(Pas, Py5) ] 7.6(5.5,9.4) 5.1(4.3,6.0) 0.22
Myometrial thickness(mm,x + s) 11.38 +2.73 11.43 +2.37 0.94
Cervical lengthLmm, M(Pss, Pss) ] 27.00(25.50,30.40) 30.15(25.80,32.75) 0.12
Maximumendometrial areal mm’, M(Pas, Py;) ] 325.00(235.50,415.60) 286.60(183.05,362.55) 0.23
Endometrial T2WT signal ratio(x + s) 4.34 £0.90 447 £0.93 0.55
Uterine position[n(%) ] 0.77

Anteverted 21(50.00 15(53.6)

Retroverted 21(50.00 13(46.4)
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Table 3 Comparison of IVIM histogram parameters between the clinical pregnancy group and non-pregnant group

Variable Clinicalpregnancy group(n=42) Non-pregnant group(n=28) P
Endometrium
D e[ X107 mm?s, MCPss, Prs) ] 35.022(32.255,45.462) 44.451(38.840,47.534) 0.134
D o[ X107 mm?*/s, M(Pas, Pss) ] 54.493(54.453,186.376) 185.706(54.482,195.934) 0.239
Do [ X107 mm?/s s M(Pass Pys) ] 1.178(1.102, 1.346) 1.156(1.080, 1.291) 0.557
Dioi[ X107 mm?/s, M(Pss, Pr5) ] 0.803(0.627,0.969) 0.899(0.711,0.948) 0.502
Doou[ X107 mm?2/s, M(Pss, Pr5) ] 1.515(1.370, 1.724) 1.459(1.376,1.610) 0.338
foea %0 s M(Pisys Prs) ] 13.961(10.669, 19.467) 12.787(11.122,15.751) 0.701
fou[ %5 M(Pass Pys) ] 29.875(25.335,38.823) 29.520(26.220,37.098) 0.783
ADC,.. [M(Pss, Pr5) ] 1.396(1.272,1.633) 1.356(1.280, 1.497) 0.308
ADC o (x £ 5) 1.085 + 0.203 1.033 +0.163 0.270
ADConLM(Pass P ] 1.758(1.572,1.996) 1.727(1.573,1.864) 0.381
Junction zone 45.233 +7.930 41.223 + 6.369 0.029
D e[ X107 mm?s, (x +5) ]
D0 X107 mm?*/s, M(Pas, Pss) ] 174.605(54.476,192.058) 54.476(54.429, 185.706) 0.032
Dye[ X107 mm?/s, (x"£5)] 0.733 £ 0.155 0.789 + 0.203 0.198
Dion[ X107 mm?/s, M(Pss, P35) ] 0.229(0.140,0.431) 0.344(0.140,0.538) 0.208
Dooi[ X107 mm?/s, M(Pss, Pr5) ] 1.110(1.019, 1.234) 1.234(1.024,1.310) 0.291
foen %0, (x £ 5)] 17.294 £ 5.251 17.032 + 6.548 0.854
foun[ %5 M(Pass Pys) ] 45.582(37.146,48.707) 42.089(35.917,47.194) 0.443
ADC,.. [M(Pss, P35) ] 0.939(0.873, 1.057) 1.021(0.893,1.185) 0.128
ADC oL M(Pass P5) ] 0.4160.327,0.602) 0.496(0.373,0.731) 0.128
ADCooi(x £ 5) 1.442 +0.139 1.495 £ 0.162 0.153
Myometrium 37.685(33.675,46.887) 41.084(33.986,46.887) 0.783
D e[ X107 mm?/s, M(Pas, Pis) ]
D00 X107 mm?¥/s, M(Pas, Ps) ] 149.684(56.631,196.074) 192.172(54.494, 196.050) 0.971
D[ X107 mm/s, (x £5) ] 1.031 +0.180 1.058 +0.229 0.588
D[ X107 mm%s, (x £ 5) ] 0.570 £ 0.229 0.622 + 0.286 0.396
Doou[ X107 mm’/s, (x £ 5)] 1.450 + 0.188 1.474 +0.199 0.620
foean %65 (x £ 5)] 28.902 +5.735 28.352 + 6.277 0.706
fou[ %5 M(Pass Pys) ] 55.979(47.940,59.178) 55.020(45.406, 60.153) 0.684
ADCoun(x £ 8) 1.561 £ 0.149 1.577 £ 0.180 0.685
ADCiou(x £ 5) 1.122 £ 0.204 1.119 + 0.261 0.962
ADCoou(x £ 5) 1.999 + 0.156 2.013 £ 0.150 0.714

ADC ou: 10th percentile of ADC; ADCoq: 90th percentile of ADC; ADC,...: mean ADC; Dyou: 10th percentile of D; Doo: 90th percentile of D; D,

mean D; D’,...: mean D'; D'opy: 90th percentile of D'; f,,...: mean f; fo: 90th percentile of f.
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Clinical pregnancy group Non-pregnant group
The D', value of the junction zone in the clinical pregnancy
group was higher than that in the non-pregnant group(P=0.029).
2 BRHIGRERE S RFREFELE ST D e LR EY
a3
Figure 2 Box plot comparing junctional zone D',...between

the early clinical pregnancy group and non -

pregnant group

BTG D 7 2 5 IRIG T & LR G
R 4 BT A FI AT LA, ST E A D e
(D"n=43.33%10" mm?/s) &A1 J5i B i 2E s PR U
Rt i (s PRI vs. RIFUR : 73% vs. 27%) , 416 £
SIS R EME(P=0.07): K T E45 5T D
(D" < 43.33%107 mm?/s) Bk VUM A i 4L I IR 4 iR
RIEAR UG PR AR UR vs. RIEUR: 17% vs. 83%) , 418 £
A E (P <0.001, E15).

304 i’

FET SiAR AT BE AL T2 IR H .
GEURML 2 » BT 509% -5 391 A 4R PR PR 2R Ui - 350
P B R G U PR R SR O B % A I
REER AT RGP WA R4, T8 WA
SN B HERA PP At A2 46 B 2B JE B 1M 535

UR 1T B AROT S I IR 3 (OR=0.20, P=0.003, % 5) . 7 & H Al PR S FH 55032 (K DPAG 052, H 6

/ [ Clinical data [J MRI parameters(the D" of the junction zone) \
/ ’ \
| BMI: 20.5 kg/m* ].):ym,‘:4—6.69><10’3 mm’/s |
| Primary infertility D'0i=192.06X10" mm*/s |
| A Natural cycle |
| Blastocyst stage |
I Successful ~, I
I uccessful pregnancy i .! I
| |
|  EoEsEsEEssEEsEst amssssmsT nsnnRESRR RRRRn ReREaERns |
| ) |
| BMI:22.9 kg/m* D'0e=39.59x10" mm*s |
| Primary infertility D’o0u=54.40%x10" mm¥s |
| B Artificial cycle |
| Blastocyst stage |
| Non-pregnancy I | |
1 o ’ ’ 1
\ /

\ /

N -’
N o e e o o e e e o e e e e e e e e e e e e e e — — — -

A: showed a woman diagnosed with primary infertility who achieved early clinical pregnancy with high-quality embryo. MRI parameters of the junc-
tional zone: mean D: 46.69x10~* mm?/s (critical value: 43.33x10™ mm?/s); 90th percentile of D": 192.06X107 mm*/s (critical value: 54.48x107* mm?/s).
Both parameters exceeded the critical values. B: showed a woman diagnosed with primary infertility who had an early clinical pregnancy failure and the
embryo quality was high quality. MRI parameters of the junctional zone: mean D’: 39.59x107° mm?/s (critical value: 43.33X10™ mm?/s) ; 90th percentile
of D': 54.40x107° mm?/s(critical value: 54.48x10™° mm’/s). Both parameters were below the critical values.

El3 FEEET D e Do 72 B AERS FET BE R RIEIRE 5 P BTN MNME

Figure 3 Predictive value of D,...and D’y in different pregnancy outcomes of two FET patients with high quality embryo

x4 RERE.FESETDEABESEHNFHIGKRIEIRG BRIEE LR

Table 4 Comparison of embryo quality and the junctional zone D histogram parameters in predicting early clinical pregnancy

outcomes

Variable AUC95%CD Cut-off value Sensitivity (%) Specificity (%)
Embryo quality 0.65(0.51-0.78) 53.6 73.2
Junction zone D', 0.68(0.55-0.81) 43.33x10° 73.8 67.9
Junction zone D'y, 0.65(0.52-0.79) 54.48x107 61.9 67.9
Combined model 0.73(0.61-0.85) 82.1 60.0

Combined model: integrated model combining embryo quality and junctional zone mean D".
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Table 5  Multivariate logistic regression analysis of
0.8 1 successful clinical pregnancy in FET patients
Variable Odds ratio 95%C1 P
206 Quality 282 (0.93-8.54)  0.067
.% Junction zone D',....bin 0.20 (0.07-0.59)  0.003
u2 0.4 1
) Junction zone D',....bin indicates the categorized form of the conti-
021 g :i:l}zgjng?i?;%\gfz&?gio 63) nuous Junction zone D',.., variable, dichotomized using a clinically de-
— Embryo quality+junctional zone D ... fined cut-off value of 43.33%10~° mms.
(AUC=0.73) S e A7) 4k A A
(Ul ; ; ' RN EEL 51, Zhang 545G TR BML S AE IR

0 0.2 0.4 OI.6 0.8 1.0
1-Specificity
B4 MRRE.FEFEHFDHERAERSERETMNE
HAllm RITYREE S HY ROC #h 2%
Figure 4 ROC curves of embryo quality, junctional zone
D’.cuns and their combined models for predicting

clinical pregnancy outcome
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AUC 4 0.698, 1fi AW 72 [ AUC fH M 0.73, H IVIM-
DWI A] A4y B8 7K 43 7 1) B S B BAiE B0 1) E v
RUSE S TN PPk L SOV 235 4 B I 3 77 2 3 At

P=0.07 P=0.80 P=0.53 P <0.001
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= 70%
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§ 60% Group
'G:_P 50% A [ Clinical pregnancy
T? 40% 1 [ Non-pregnant
E 30%
E 20%-
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High junctional High junctional Low junctional Low junctional
zone D' & zone D' & zone D' & zone D' &
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5 FEHETD . SHEBRRE AR BIG R EIRAR I LR
Figure 5 Comparison of clinical pregnancy rates stratified by junction zone D',... and embryo quality groups

TS . AR TR BRI R B E T E S
D e BESR ) FET A8 I R UE AR 45 S5 (1 T R e o

s P 42 9 RS D Bk - R i A PR, 3 1/3 #) iR
NG RRISOR R T IR BT . B B T I N 3
IR 390 1V 6 A X B 2R 0T AR i L AT B v ) R R A 9
(D32 K5 IR OI 4 BU AE , 72T 18 16 41 B BUi) 5%
ARG 2iA 8, BB TR E 4%, BILE
5RIFEI S B AR YR A AL, T E A BS
i P IO EEAR R, SEA RT3 K 6 23 51 2R )
JR G A7 AE e B A T PR S, SIS o AR B A gk —
AREBRERY . AOTF E T IR G
HOH B, FE 17 61, B AR 4R 45 JR) G2 v i 75 42
Ko AWFFRAR BRI PG EEARFE LS,
ANZR LA B AR H B2 B AR (AN EE T

BV — & R, ekl 5 ek B i fE
1 G i S 0 ARSI 5 R A T R I 45 4K 32 ML
(T19%)FRAFHLF 1) R UR 2 )=, ARPR B MR AiG 25 A
10 M4 (409%) 5 JA AT 4 1 T 5 33k — 25 Ut WA AN I il 7
AV AR LU B U UR 25 )) o

JV i B8 AL 5L 30 00 J D A6 PR R T A 5 1 VR I I
AL, BT B R AT N IR 2 BG5S A R 58
HAEFS . 2R 52 1 2 4 P9 B IR G f B2 52
73, A FLREAE N IR IR B R0 G 25 T/ e AR g B
55 o TG A I 25 B O VA SR N IR 2 R bR &
Y, 8 7S GO B TR A, 2 A FH VR A 7 i LS
HCG VESF 24 H PR E L N B AR L YT 25 (=28
HED P B P9 fn it G st 6 B0/BE 46 % i
W AN TR EO | IR B S IR R S R



*1484- Mo BE R K % 2 kR

455510 1
20254E10 A

WIUE AR, M 9 228 R AR T A 9k, 18E 3 ik 43
YL, FENESBILREE, %, NIER
Peft 7 2 M flt. Wang SEPVHF AR, 75 N K
P IS 349 AT G 0 2 o 90 1 R B R B R R
RERF . XG5AB LRI, TENRELSE
MM FEE S T R YR . Ke 25 2% #)
7 % BLLE B % A 30 PR B L 9 9 I R 4 A IX
Y I I A2 4 Uk 435 J5) B RS2 0 [l 7 . H. Craciunas
ZEPOE Meta 23 BT R UE B, 5 AL VILFL AN VEI
ARG PRI YR S5 SR 2L TE R B 25 5%, 1 T B 45 &
7 ] VB LE S GR 20 A A  FIE TR SR AR 20 A A o
VFME BB 7B 85 A LR ZE AT 1/
3HUZ L, EEN T 5 RSB I, 23— 25 T R
0B @ TR B ik BIA 75 ISR TR, 18 4 A It i
NEE Huw 7 A R etk 2h ik iy i g . R A
W70 P 7 B 5 A B MRV S R T B IUZE K
PR LA XS A v 11 T 2

e DR A Ll I A - 1 == 3 NG = S
o T I/ ) ] 2H 2 A] B PN 7 A ) R Y A7 0 Ie Vs
PEA , (R A0 1 0L 70 8 3 155 A 1 T I o AR
RERE ARG S5 N A A2 BB R . IVIM-DWI A L)
T IR K A3 BT O A R, B R i 2H 21
RGP HE AR . A3 W AR A SC B AR IE TVIM-
DWI U6 3 HE I 2 505 W BA B A I PR S R 1 3 2.
XA ARGERERTELESHDHEHLE
FRAH 82 1o P R B A R T AU RE o Lee 252N DH
5 5 ST A B v P A G (r=0.782) 5 T Al I A 25
JEE AE 1 HAE 70 Hp Bl AIE B 5 00 2 R 2 ) A R
PR LA I 7 25 65 A A 1) D e T DA 1 S T T
P2 52 1, I RS UR S Je 2 VIAR S . (BT LR
e AL 57 P 280 B R A I A R SR 1, BE AR AL R
B, £ {21 Pt B2RAER T DA S5 I 2E 29 5 40 1 A 19 4% P 452495 1%
MR BE 7 3 = AHIE T 85 & £ B 7 B o bt
HEA B G LR E =R, (AR T IRAR I
PRUFUR2H 3R B BEAR A a3, MME 5 82 KA A i
(AT 9T R RE— AP IE S 45

AW FARYE T 5 45 5 7 D cut-off {H 43.33x
107 mm?/s VE N WHE K 52508 7 7 8 45 &
D e G T B G5 D e 2, TT DA FE T B 5
B D a5 R i 4L 0 5 3 11 PR U R 26 B 5
KT ETELEEWD . SRR A (7%
vs. 3%« ARG & R, @ T84
D HIG R RFM AR T HE A DA E R
m, HIRFHERE R A T ERE, IR T

36%. L, ik FET B35 B R 7 5 A B K 45
iy ML IAT HEVE T B IO S AR IR &S R e A T
7 1)

AW T IR G RS T 45 S DE AR
e e AL R4S R I TN A4 e U (AUC=0.73) , {H &
TR Be FEA AR T =, S5 AT e BN AR FEAN
2R 9 491 B AT PR 5 6 R I A PR B4 5 i IR 3R 1P A
ATERE, PN T IRSE PR TR AR A A %
o R IR REVE VP . HR AR FHIE BoR T IVIM-
DWIZE FET JE G % A UL AR 45 )= b K FE Al . IR
JI IO P TR 5 2 VP AR B MRL VA 1) P JIEE 25 52 o
Y BRA0G A 0L 00 VA5 5 AE T I PR AR AR &5 = vh
A—EME. BEFE DIHE MRIEOR 1)K & LN
T2 (195 4911 5, AH{S MRIZE FET WG 78 18 45 =) Tl
I ERE B — 2P A3 B T BRI

ARHE T BAT LLE R IR : OFE A BN, R
2 R IREAAN 17 B, VR R R B R B T AR AR 25
JR BTN TT BE AN HER , T NN 2 R R EG
UEATF FE 45 H s Qk Z 8 75 S50, Ui 75 v « BE
JIFRE N R 5 55 24, 9K BB B S A 5 2
B, IR AE 5 BRI T 2 — 2 PR R B 75 BK & MRI
REAE7E SR UR 45 = T o 1) e s @ AR 2 2w
WA T 82 1l PR 45 b 40 JIE 6 57 & IR IR 25
M E2.P &, H A5 #4018 bR W A% 4 5 1 HCG
B Z IR K 735 77 B B g% 5o L AR B 1 K
QBRI J5 SR TR 3 — 25 58 B IR IR FE b s @
LA IO 5 2% R I R B 3R 5 J5 S8 3 — 38 LG
FEF N EL A AT IR T

Z5 EPIR, IVIM-DWI Z £ ] LBVl FET &5
T ENLE G5 G M W IR EE R AE , 15 45
B D e (LI E RGBT 2 S HOAT 1R T FET #E YR 45
R TMALRE . IVIM-DWI Z#7E FET MG # 8 I
PREEYRES J5y b A AL TN

P IR

FTA A P I AEAER 2 p %

Conflict of Interests:

All anthors declare that there is no conflict of interests.

{E& SIHRAE AR

AN SN TR 3 RIS PO o E S oS v by
B s AR ORISR VB TR A AT HOE RS SC R AR s R A A
K %2 TR 5 X R A AT B O B R SR SO B R SRR
Hells o b7 B T AL

Author’ s Contributions:

WU Feiyun, CHEN Ting, and MA Xiang designed the re-

search plan and reviewed the important contents of the manu-



F45 B 101
2025410 H

BESCE, RAERL, K52 T, &5 N R AR & IVIM-DWI S H00 4 mib A 7 48 R 2 LI R 45
SRR 1. P Bt R 2R CH 2R B 220D , 2025, 45(10) : 1476-1486

*1485-

seript; SHAO Wenhui collected, sorted, and analyzed the data
and wrote the first draft of the article; SONG Jiacheng, ZHANG

Aining, and WANG Jing revised the manuscript; LU Yao collect-

ed the data for the article; XU Yicheng performed data analysis

and data visualization.

(%3t ]

[1]

[2]

(3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

QIAO J, WANG Y, LI X, et al. A Lancet Commission on
70 years of women’ s reproductive, maternal, newborn,
child, and adolescent health in China[J]. Lancet, 2021,
397(10293):2497-2536

RIESTENBERG C, KROENER L, QUINN M, et al. Rou-
tine endometrial receptivity array in first embryo transfer
cycles does not improve live birth rate [J]. Fertil Steril,
2021,115(4)>:1001-1006

LU Y, MAO X, HE Y, et al. Efficacy of endometrial recep-
tivity testing for recurrent implantation failure in patients
with euploid embryo transfers: study protocol for a ran-
domized controlled trial[J]. Trials, 2024,25(1):348

BUI B N, KUKUSHKINA V, MELTSOV A, et al. The en-
dometrial transcriptome of infertile women with and with-
out implantation failure[J]. Acta Obstet Gynecol Scand,
2024,103(7):1348-1365

HAAS J, CASPER R F. Observations on clinical assess-
ment of endometrial receptivity [J]. Fertil Steril, 2022,
118(5):828-831

Bl IE A, BT B 0 T TR Y A S A R T O
JELJ]. AEFAE 7% 5, 2024, 33(9): 12501257
ZHONG X Y, JIA X M, LIU H Y. Research progress of
endometrial receptivity [J]. Journal of Reproductive Med-
icine,2024,33(9):1250-1257

SILVA MARTINS R, HELIO OLIANI A, VAZ OLIANI D,
et al. Subendometrial resistence and pulsatility index as-
sessment of endometrial receptivity in assisted reproduc-
tive technology cycles[J]. Reprod Biol Endocrinol, 2019,
17(1): 62

WANG J, XIA F,ZHOU Y, et al. Association between en-
dometrial/subendometrial vasculature and embryo trans-
fer outcome: a meta-analysis and subgroup analysis[J]. ]
Ultrasound Med, 2018,37(1): 149-163

WU J, SHENG J, WU X, et al. Ultrasoundassessed endo-
metrial receptivity measures for the prediction of in vitro
fertilizationembryo transfer clinical pregnancy outcomes:
a metaanalysis and systematic review[J]. Exp Ther Med,
2023,26(3):453

TR =2, BT, X B R, A A T A R
BT ML R VAN 5B A A S R W FELY .
[ 2 2 2 45, 2017, 14(1): 7-11

Ci1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

ZHANG Y L, LI X C, LIU C R. An application study on
assessment for endometrialreceptivity by detecting endo-
metrial and sub - endometrial perfusionwith contrast - en-
hanced ultrasound [J]. China Medical Equipment, 2017,
14(1):7-11

DOLCIAMI M, CAPUANI S, CELLI V, et al. Intravoxel in-
coherent motion (IVIM) MR quantification in locally ad-
vanced cervical cancer (LACC) : preliminary study on as-
sessment of tumor aggressiveness and response to neoad-
juvant chemotherapy[J]. J Pers Med, 2022, 12(4): 638
ZIMMERMANN J, REOLON B, MICHELS L, et al. Intra-
voxel incoherent motion imaging in stroke infarct core and
penumbra is related to long-term clinicaloutcome [J]. Sci
Rep,2024,14(1):29631

DENG J, ZHANG A, ZHAO M, et al. Placental perfusion
using intravoxel incoherent motion MRI combined with
Doppler findings in differentiating between very low birth
weight infants and small for gestational age infants [J].
Placenta, 2023, 135: 16-24

ik OHE K OOE BB SRR AT EIE L
WA AN A RN DSty 2 P AL L) 1. Pl e 2
REEZEAR CHARFIEARRD 5 2023, 43(9) : 1285-1290
ZHANG J, ZHANG X, LU C, et al. Application value of
intravoxel incoherent motion imaging in diagnosing pla-
cental implantation and different implantation regions[J].
Journal of Nanjing Medical University (Natural Sciences),
2023,43(9):1285-1290

LI X, LI L, HUANG L; et al. Field-of-view optimized and
constrained undistorted single shot intravoxel incoherent
motion diffusion - weighted imaging of the cervix during
the menstrual cycle: a prospective study[J]. Magn Reson
Imaging, 2024, 107: 47-54

TRAT IR, o A S, 25 7 388, 55, T R 391 D3 G 2L iR
Ji63 &4 0 5 %o DS B R Jo B R I DR 285 ) A s i L) ). AR B
B2 2k i, 2025,34(2): 143-149

XU H R, DUANMU J M, LI H H, et al. The impact of
cell number of D3 cleavage - stage embryo on D5 blasto-
cyst quality and clinical outcomes in fresh cycle[J]. Jour-
nal of Reproductive Medicine, 2025, 34(2): 143-149
ZHANG Q, WANG X, ZHANG Y, et al. Nomogram pre-
diction for the prediction of clinical pregnancy in freeze-
thawed embryo transfer [J]. BMC Pregnancy Childbirth,
2022,22(1):629

XIE Q, JIANG W, JI H, et al. Perinatal outcomes of sin-
gletons born after blastocyst or cleavage - stage embryo
transfer in FET cycles [J]. Eur J Obstet Gynecol Reprod
Biol,2022,271:265-270

TSR0, P B4 B A 5 o R I o VAl 5 R I F AT



- 1486+ B

R

455510 1

7ok 20254E10H

RERELY ] AP TR A B AR, 2023, 15(1):47-51
WEN M T, SUN H. Research progress on embryo quality

assessment methods in assisted reproduction [J]. Chinese

Journal of Family Planning & Gynecotokology, 2023, 15(1):47-

51
[20]

[21]

[22]

CRACIUNAS L, GALLOS I, CHU ], et al. Conventional
and modern markers of endometrial receptivity: a system-
atic review and meta-analysis[J]. Hum Reprod Update,
2019,25(2):202-223

WANG L, QTIAO 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 En-
docrinol, 2010, 8: 122

KE X, LIANG X F, LIN Y H, et al. Pregnancy prediction
via ultrasound-detected endometrial blood for hormone re-

placement therapy - frozen embryo transfer: a prospective

observational study[J]. Reprod Biol Endocrinol, 2023, 21

[23]

[24]

[25]

[26]

(D:112
BAO Y, PANG Y, SUN Z, et al. Functional diagnosis of
placenta accreta by intravoxel incoherent motion model
diffusion-weighted imaging[J . Eur Radiol, 2021, 31(2):
740-748
LEE HJ,RHA SY, CHUNG Y E, et al. Tumor perfusion-
related parameter of diffusion - weighted magnetic reso-
nance imaging: correlation with histological microvessel
density[J]. Magn Reson Med, 2014, 71(4): 1554-1558
DEANS R, MOSES D, SACH T A, et al. Perfusion magnetic
resonance imaging in Asherman syndrome[J]. Aust N Z ]
Obstet Gynaecol,2024,64(4):341-346
HU Q, JIANG P, FENG Y, et al. Noninvasive assessment
of endometrial fibrosis in patients with intravoxel incoher-
ent motion MR imaging[ J 1. Sci Rep, 2021, 11(1): 12887
(WFs BT 2025-05-03
(KXRE:E B

B o e S e e o S S S e i T S e e S ST S e e A o e S e o

(3% 1394 0)

[28]

[29]

[30]

[31]

[32]

MUSGROVE E A, ELIZABETH C C, BARRACLOUGH J,
et al. Cyclin D as a therapeutic target in cancer[J]. Nat
Rev Cancer, 2011, 11(8):558-572

FERGUSON K M, GILLEN S L, CHAYTOR L, et al. Pal-
bociclib releases the latent differentiation capacity of neu-
roblastoma cells[J]. Dev Cell,2023,58(19): 1967-1982
DAS S, NEELAMEGAM K, PETERS W N, et al. Deple-
tion of cyclic-GMP levels and inhibition of cGMP-depen-
dent protein kinase activate p21“"/p27*" pathways and
lead to renal fibrosis and dysfunction[J]. FASEB J,2020,
34(9):11925-11943

DESHMUKH D, XU J, YANG X, et al. Regulation of p27
(Kip1) by ubiquitin E3 ligase RNF6[J]. Pharmaceutics,
2022,14(4):802

MIAO H H, LIU W B, JIAO X H, et al. Neonatal exposure

[33]

[34]

to propofol interferes with the proliferation and differentia-
tion of hippocampal neural stem cells and the neurocogni-
tive function of rats in adulthood via the Akt/p27 signaling
pathway[J]. Biomed Environ Sci,2022,35(4):283-295
EL-WAKIL A, FRANCIUS C, WOLFF A, et al. The
GATA?2 transcription factor negatively regulates the prolif-
eration of neuronal progenitors [J]. Development, 2006,
133(11):2155-2165
EZOE S, MATSUMURA I, NAKATA S, et al. GATA-2/es-
trogen receptor chimera regulates cytokine - dependent
growth of hematopoietic cells through accumulation of p21
(WAF1) and p27 (KipD) proteins [J]. Blood, 2002, 100
(10):3512-3520

(WeFs BT 2024-11-30

(AR 44E: BRI BO





