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ABSTRACT

Objective To explore the relationship between enhanced MRI quantitative parameters and clinical
features of endometrial cancer (EC),and to analyze its prognostic value.Methods 98 patients with
EC admitted to our hospital from March 2019 to March 2022 were selected as the study group,and
98 patients with benign endometrial lesions were selected as the control group.Quantitative
parameters (rate constant (Kep),volume transfer constant (K'"),extracellular space volume ratio
(Ve)) of the two groups of enhanced MRI were compared.The quantitative parameters of enhanced
MRI were compared for patients with different clinical characteristics in the study group,and their
correlation with clinical characteristics was analyzed.The quantitative parameters of enhanced MRI
were compared for patients with different prognosis in the study group,and its predictive value for
prognosis was analyzed.Results Kep,K'™" and V. in the study group were higher than those in the
control group (P<0.05).Kep,Ktrans and Ve were positively correlated with pathological stage,lymph
node metastasis,cervical interstitial involvement and depth of myometrium invasion,but negatively
correlated with degree of differentiation (P<0.05).Kep, K™ and V. in patients with poor prognosis were
higher than those with good prognosis,and were significantly correlated with poor prognosis (P<0.05).
The AUC of Kep,K'™™ and Ve combined predicted poor prognosis was greater than that predicted by
each parameter alone (P<0.05).Conclusion Quantitative parameters Kep, K™ and Ve of enhanced MRI
increased in EC patients,and were closely related to clinical characteristics and prognosis.Combined
detection of these parameters has certain predictive value for poor prognosis.

Keywords: Endometrial Carcinoma; Enhanced MRI; Clinical Features; Prognosis; To Predict; Rate Constant;
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F=WAEE(endometrial carcinoma, EC)&JHERA & 4ETEE &4 RE20%~30%,
RESEEFRARTA%, ECRFRHTBEFRAFRERETEHE, BLBHE
EAHMELREYR, SEHEREY, AMERTMGECEEMEEFIRFENSES
AR BERMGE(MR) A ETRE/NME D ZHRNARMEE S, MIGEMRIA SN
EL MR AFEN BINEERES, BERELE VA, E—ERE L RTEARERK
STEER T, Foiefymidtmit. FnEEEE. MNETISEEE, RMWMEEYFES
&, B, FoIBATERME, BeMEs. BELREETER"Y, BEiXTiy
BMRIE ESHWECEETMENTUNNENEAELIREIISS, SHRSHTIEHEITR
R, PIMLEMRIEESHSECEE IGRIFEREXYE, HoMENTEHNTINE, HiE
FRIFMEECHIE. FUNFER IS AiRESE KR,

1 BEEA®*

1.1 —f§3%E EE2019E38 E2022F38 KMRISHIECEREENARA, Rk
ISP FENRRERETEEEANRA, A Fit49~71(59.631£3.46)%, &K
B215%020~28(24.1311.18)kg/m’, £2: 263%]. T356, FELR: FEREH
BEs6fl. IEFENEMEEEI2E; FEAE: 1 ~IEI756). M~IVER236); HE
RS 256, ET360; HUIRE: BOWS1IE. ROK256). EoKk220; =
FERBERER: BR2746. KEBRT1H); FENRSDREY: X2iH266. 27
<120E42f0, 2E=>1/202306]; BEEMm: S7146]. F2746). WBA: £
47~73(60.0314.02)%, AREHEL20~28(23.96+1.27)kg/m’*, HEZ: B71Hl. &
27145, RIBXE . FEABILASAE., FERRERLILAH); PBELM: E66F. 532
B, MLA—RRBEHIE L (P>0.05) AAREZSIRCEZERSHIE,

NI FRECEEIRED, BRI, REMRBESHXAET, \AEEIHY
BMRIWE; INKIINEERY, TEHBRER. HbGE: FEFSIEEER. 212%
@%%;ﬁfﬁ%, BHRMINEERSE, REMRIIOERRESE,

1.2 A%

1.2.1 BT AR RN ZRIESUFRAAENEGEGART, BIrEREMRIENER
1F, #ithrREfEER", aEFERR. ERY, KIEFGFRE. MEF
SV EHIME & HEBIE .

1.2.2 123BMRIFE XRA3.0T MR (REARIFAR)#ITENAM, B

(E—1EE] WK, &z, FBEM, TEMRAME: Q) L#KR. E-mail: zfw2672@21cn.com

GEREE] )14

* 149



HEICTRIMRIZRE 2024438 $£22% £330 281738

UTWIL ToWI RRAUTWI, RIETL VIBERBTIIEHE: 20

260mm X 260mm, [EIKEYE(TE)/EERTE(TR)1.74/5.08ms, %1 FHANSEMRIETERS KR
FEI/BENLIMMX1.4mmX3.6mm, EEIZEN3.6mm, 5 . ——
EAERERN3.6mmX20%, MEHESH: TE/TREBY o el K omin) .
1.66/4.24ms, FZE1.9mmX1.4mmX3.6mm, EEMRIEZEN iieaezl 98 0.77%+0.19 0.51+0.16 0.72%+0.23
15°, BE. BESFIEERN3.6mm, 138X192, FR&EXEHK, 3 WREA 98 0.45+0.14 0.28+0.09 0.39+0.12
?ﬁﬁﬂfﬂﬁﬁﬂﬁ%}ﬁ"\\ 331s, *ﬁﬁﬁﬁﬁ%ﬁt)ﬂ%ﬂ?&lmmol/kg, t 13.423 12.403 12.593
2.5ml/so FBEREBHIBSANTIIEN, BERMEBX(RONE b 0.000 0.000 0.000

EHRATissuedADRADITER, H2EMSRIZHEIHHIR,
HHBEREEH(Kp). DEEBER(K™). MEIMIRIMEMR
BRLL(Ve)o

1.3 MBEBIR (1)L RREAR. AREFRFEIGKFFIEEE LR
MRIEEBHKep K™ Ve, DIESIERIHEAFME, 2K
AEAFGEEKp. K™ Ve, DNEXTFTEHTNAME,

1.4 St F 9 FKASPSS 26.0. Medcalc(version 19.04) %4
HITRIEDI, HEBRRB(x £5)KR, MAELKRFEHt
i, SABLBRRARRRAES T, H—STWMIELLIRRA
SNK-gie3%; IHEEKIRAN(%)RR, FMARLIRRA x 1hk;
XS EBSpearmani®, rEMEEHMREX; FWEES
WRALogisticZA%R; RAZIHE TIERERLE(ROC) TN TN
&, LP<0.05AERBHITFEN,

24 R
2.1 MAMBMRIEESHLER HREKp K™ VB FXER
4(P<0.05), ME1l, MEVHEHIMRIEGLEL-2,

2.2 FRIGKRFEE EMBMRIEESHELR ARARERE
KRBEK . K™, VHRERESITEEN(P>0.05), FRHE
DER. HELES, HEEE. SRARERER. FSNE2E
REBEKp K™, VHBRERESRITEEN(P<0.05), D&,
2.3 WEEMRIZB S M SECIRFRIFERNBREMY Koo K™ Ve
SECHRENHA(RE: 1 ~18=1, N~VE=2). HEEES R
&: =0, B=1). SREARELERIER(RE: *ER=0, B
=1). FENESERE(RE: £2E=1, 2E<1/20E=2,
ER=12ME=3)2EHE%, SHOUMREMRE: ®o%=1, H5
%=2, BHK=3)RRHMEF(P<0.05), T3,

2.4 FEAFMREBEEHEBEMRIEESHBLR HARAMLLIFEX
WG (EBE RS RERN. REFIETRY), RREEH5H)
BEDHGRIT626], TERE336), HhE L1906, %88
B, FET66l, MEFREEEKS K™, V.BEFHRGERIFEE
(P<0.05), M4,

BI1A-B1C HAECEFMRIE (2 ECEH, #0785, FIANTVIRR(L, FEERBRMERE S MK, BREWTE AR

fEo M FIBYTVI R, TFRERS MR,

HEEWHMM K, BEME <1/2; HICK

TWI R, BERL, BABERTTEMNE.

B2A-W2C 2775 o A BAMRI B, T8 AR A B2, 4Rid6 %, EANTNIRRAL, T8 AEHE 21
PR, MEHSERY, E5794, #NERERES; EBATVIIEGEE, TEESES MR B
08TV AR SR, TH RN, ERSRABALNEY.

R2 FARKFLEEEEEMRIERS KR
I RFFE n Kep(min) K'@ns(min) Ve
SRIERE FEREERE 86 0.76%0.18 0.50£0.16 0.71£0.20
EFEREFRRE 12 0.84%+0.23 0.58+0.21 0.79%0.25
t 1.393 1.559 1.258
P 0.167 0.122 0.211

150 -



CHINESE JOURNAL OF CT AND MRI, MAR. 2024, Vol.22, No.3 Total No.173

RIEHA [ ~11HA 75 0.641+0.13 0.38%+0.11 0.61%+0.20
MI~IVEA 23 0.87%+0.18 0.61+0.17 0.80%+0.24

t 6.747 7.641 3.799

P 0.000 0.000 0.000
MBS =] 25 0.84£0.16 0.58%0.15 0.79£0.21
x 73 0.691+0.14 0.43+0.12 0.641+0.18

t 4.456 5.051 3.444

P 0.000 0.000 0.001
DUEE [Pk 51 0.51%+0.12 0.31%+0.09 0.491+0.15
Haf 25 0.761+0.15 0.47£0.12 0.73+0.19
{liFak!d 22 0.89£0.18 0.62%0.18 0.81£0.23

F 62.697 51.768 29.974

P 0.000 0.000 0.000
ENERERER BN 27 0.924+0.18 0.61+0.17 0.871+0.22
REK 71 0.71+0.14 0.45%+0.13 0.661+0.18

t 6.115 4.985 4.846

P 0.000 0.000 0.000
FENREERE £ 26 0.561+0.14 0.32%+0.10 0.53%0.16
EE<120Z 42 0.75%+0.16 0.49+0.14 0.72%0.20
=m=1/20E 30 0.98%+0.21 0.70%£0.20 0.88+0.24

F 41.903 43.739 20.518

P 0.000 0.000 0.000

&3 WEMRIERSYSECIRARERNAXYE

515 REDH MELERYE SHEE STERERER FENEZERE

Kep r 0.463 0.429 -0.385 0.481 0.510

P <0.001 <0.001 0.001 <0.001 <0.001

Ktrans r 0.425 0.406 -0.369 0.453 0.478

P <0.001 <0.001 0.005 <0.001 <0.001

Ve r 0.401 0.382 -0.332 0.426 0.465

P <0.001 0.002 0.011 <0.001 <0.001

R4 TAWEEENEMRIERSH LR

E n Kep(min) K'ans(min) Ve
R 33 0.91%0.20 0.67%0.19 0.88%0.23
R 62 0.68%0.17 0.44%0.13 0.62%0.19
t 5.901 6.962 5.896

P 0.000 0.000 0.000

2.5 ECHE®MEARSIN UECEERTREFEFARAEE AAKRNE)IFAERE, BIBEER. LogisticERENTER
8(WE: REE=0, £E=1), B(WE: 1~1H=1, UL~V Kpo K™ Ve%EC%‘%%ﬁFZ_EL%$E;€(P<O 05)o %5,
=2). MBLERB(RE: £=0, 7E—l) ﬁﬂ:ﬁfg(wﬁtfﬁ: liPak!d ZGQEMRIElﬁﬁﬁMJﬁFW’D’T{E IKepe K™\ VTR
=1, =2, B0K=3). EFERERBER(EE: KEN ECREFETRIIROCHLZ(TLES), ERETR, SSHBMTN
S0, BR=1). FEAEREIRERE: £2H-1, BH<12 BAUCHIIR0.800, 0.789, 0.770, BAFUHAUCH0.903,
E=2, RA=1/2AF=3). Kep(MH1A: ‘ﬂiﬁé, ,W)\*J"J RFESHBIRTMAIAUC(P<0.05)0 T1FKR6-To

). K™ (RE: ELTE, MALTNUE). V(iE: E4TE,

RS ECHEEMBARS
B8 BRZEDH SREDH
OR 95%Cl P OR 95%Cl P
PRI EA 3.339 1.543~7.226  <0.001 - - -
MBS 2.642 1.289~5.417 <0.001
DUERE 0.261 0.158~0.430 <0.001

EMERERERL 3.826 1.774~8.251 <0.001
FENRZERE 4.007 1.830~8.772 <0.001 - - -
Kep 3.602 1.659~7.820 <0.001 3.128 1.507~6.493 <0.001

Krans 3.052 1.426~6.531  <0.001 2.783  1.335~5.802  <0.001 o
Ve 3.954 1.713~9.126  <0.001 3.476 1.546~7.817  <0.001 B3 B EMRLE B 54 FONFUE F B BROC 1 4
E O BRERBTEED .

%6 MEMRIERSHETANFEHNNE RT ROCEHZSLL
fin AUC 95%Cl  EEE  BUSE() BRE) P gaiwits AUCER HEIRE 95%CITR 95%CLER 7 P
Kep 0.800 0.706~0.875 0.83min  69.70 80.65  <0.001 BE ke 0103 0.063 0,01 06 1746 oom
Kwans 0,789 0.693~0.866 0.61min  69.68 75.81  <0.001 R : : ' : :
Ve 0.770 0.673~0.850 0.79 81.82 64.52 <0.001 BX&-K™™ 0.115 0.049 0.018 0212 2325 0.020
BEAFN 0.903 0.826~0.955 - 84.85 82.26 <0.001 Et&-V, 0.133 0.059 0.018 0.249 2256  0.024

+ 151



HEICTRIMRIZRE 2024438 $£22% £330 281738

33 i

ECERNEISRBmENBER. BEEX, IE2ERE
B, SHRESEXNY, $AMRTHBEGZEG L ERITHE
ECHRIBIEE, BRSHNBRESERETM, FMMRISTIRFRIFE
EREN, EMEIRENS EAIEKRE MHMERERESE,

1BMRITT LI REESHE, HEEEHKep. K™, Ved]
REMEBEY. BUHMDEER. OFETSHIMERE, &
BF TS . BEREE, HIBMRIBEEX L AT RE S
B, SN FRETESRNEL Y, K HREFABRER
HARMTETAS. BB, 5 NGRS, Ko RE
PRI TEENIZE ; KEHBERPIEBBMMS; VAT
—ERELRMENSER, BE5HENSINS, MNEES
BESIEXY, AARERET, WREKH K™ VT
WRAE, X5EAMRERAMNY, EERTENECREES.
ARERKPE, FUEAFOERERS, LRMRIKRZE XL
HNRR, AENREARENBEEAES, Koo K™ Velll
FE, K™ KoSARRMTETE. MBEEEEM. Hng
REAMEX, METHEERS, HFEERERYRES,
TIK™™, Ko7 Kepe K™, VHEBECIRERD BFAD. 5
LRRERE. RDRENEMELsBEY, AHRER
R, MERESHAS. KELRE, SRaARER. T2
BSRERLN. HURERE, Ko K VAEAS, BT
Kepe K™, VeEJBEFIRFRHIMTEC B E RIS IR MRS E,
SBEERTAE RS G E @B ML, T RMEEKIREE
Flstr, H—SREMBARILE. %1%, BAfKe. K™ V.2
FABBEP KRRER K. K™, Vel K S ECIHRREFER
HE—ENE. DIFEINREEERENS, MERNPLEHRE
%, WEAREAS, HENEHNBERNER), ARmEsh
EpAtE A, MEETEEH. MBS, WHHS BT mnE
B, ETRME Kepe K™, Ve Fto

1EEMRIG S B RECHI I MAAIZIE A, MALEHILS.,
MpmiEedE), BEFENENMERITARGFEE—EERY,
a B FiskrEC” ™Y, {BIEBMRIK A 1EECT/S FI S B o id &
MNIRE, FARERET, HEREEK K™ VBFAER
17%, BlogisticZEENMETKep K™\ VSECBETREF
BEZHEX, 2K K™ VESEEMEEE, SHEER
AR Keps K™, VoS E A ShAI3T 4 ME SE R IZE MR, b
ERTIIET. THEEHLES, MBARSLBE, SBM
ERe”Y, ANKTHRERETR, HERMRIEESHBS T
FEMAUCK FESH B[N, 1B TILBMRIESSHXECSE
EMEFREE—ETNMNE,

2 TR, ECRBELBMRIEESH K. K™ VAR, B
SIRRBEZYER, BARNEENTNFE, B0FiEsk
FRIATT

2EXR

[11Huvila J,Pors J,Thompson BF,et al.Endometrial carcinoma:molecular
subtypes, precursors and the role of pathology in early diagnosis[J].]
Pathol, 2021, 253 (4): 355-365.

[2]1Singh N,Piskorz AM,Bosse T,et al.p53 immunohistochemistry is an accurate
surrogate for TP53 mutational analysis in endometrial carcinoma
biopsies[J]. T Pathol, 2020,250(3): 336-345.

[3]Irshaid L,Clark M,Fadare 0,et al.Endometrial carcinoma as the
presenting malignancy in a teenager with a pathogenic TP53 germline
mutation:a case report and literature review[J].Int J Gynecol
Pathol, 2022, 41 (3): 258-267.

[4]Ye Z,Ning G,Li X,et al.Bndometrial carcinoma:use of tracer kinetic
modeling of dynamic contrast—-enhanced MRI for preoperative risk
assessment [J]. Cancer Imaging, 2022, 22 (1): 14-24.

[5]Cui T,Shi F,Gu B,et al.Peritumoral enhancement for the evaluation of
myometrial invasion in low-risk endometrial carcinoma on dynamic
contrast—enhanced MRI[J].Front Oncol, 2022, 11(1):793709-793719.

[6]0ta T,Tsuboyama T,Onishi H,et al.Diagnostic accuracy of MRI for
evaluating myometrial invasion in endometrial cancer:a comparison of
MUSE-DWI, rFOV-DWI, and DCE-MRI[J].Radiol Med, 2023,29 (1): 1-10.

[71Jou J,Charo L,Hom-Tedla M,et al.Practice patterns and survival in FIGO
2009 stage 3B endometrial cancer [J].Gynecol Oncol, 2021,163(2):299-304.

152 -

[8IMAP K. FIGO/ TGCSIAF &k fik B 0~ 0 B s JR 5K i o (1) = T8 AR (0] BB
PR, 2008, 35 (4): 303-304.

OIFEGEHRERRBELE R TERBELW 5 RTHE FER ).+ 7
LR IR G PR, 2018, 34 (8): 880-886.

[LO1 BT AR, 7oL, T8 B AR B # B PR B8 0T 5 15 Gu vl 5 B 40 BB MUY B9 R AT
L. R E IR YR, 2021, 15 (1)1 15-17.

[11]Ren X,Liang J,Zhang Y,et al.Single-cell transcriptomic analysis
highlights origin and pathological process of human endometrioid
endometrial carcinoma[J].Nat Commun, 2022,13(1):6300-6310.

[12]Arciuolo D, Travaglino A,Raffone A,et al.TCGA molecular prognostic
groups of endometrial carcinoma:current knowledge and future
perspectives[J].Int J Mol Sci, 2022,23(19):11684-11694.

[13]Liang X, Zeng H,Chen S,et al.Ovarian metastasis risk factors in
endometrial carcinoma:a systematic review and meta-analysis[J].Bur J
Obstet Gynecol Reprod Biol, 2021,267(1):245-255.

[14]1Xu D,Jin A,Ge Y,et al.Injection rate of contrast medium affects
diagnostic ability of dynamic contrast—enhanced magnetic resonance
imaging for endometrial carcinoma:a prospective cohort study[J].Gland
Surg, 2021, 10(8): 2462-2470.

[15]Zhang G,Yan R,Liu W,et al.Use of biexponential and stretched exponential
models of intravoxel incoherent motion and dynamic contrast-enhanced
magnetic resonance imaging to assess the proliferation of endometrial
carcinoma [J]. Quant Imaging Med Surg,2023,13(4):2568-2581.

[16]1Deng HP,Li XM, Yang L,et al.DCE-MRI of esophageal carcinoma using star-VIBE
compared with conventional 3D-VIBE[J].Sci Rep,2021,11(1):24091-24101.

[17]1Tan J,Sun X,Wang S,et al.BEvaluation of angiogenesis and pathological
classification of extrahepatic cholangiocarcinoma by dynamic MR imaging
for e-healthcare[J].J Healthc Eng, 2021,21(1):8666498-8666508.

[18]Yu JY,Zhang D, Huang XL,et al.Quantitative analysis of DCE-MRI and
RESOLVE-DWI for differentiating nasopharyngeal carcinoma from
nasopharyngeal lymphoid hyperplasia[J].J Med Syst, 2020, 44 (4): 75-85.

[19]Satta S,Dolciami M,Celli V,et al.Quantitative diffusion and perfusion
MRI in the evaluation of endometrial cancer:validation with
histopathological parameters[J].Br J Radiol, 2021, 94 (1125): 54-64.

[20] 8 ¥, b 5. DCE-MRIE & £ 2t 8 B 803 Wi 08 R 5 s O 32 1 3 ey 4
KT, BRS04, 2021, 39 (1) 50-55.

[21]Wang H,Zhu L,Li G,et al.Perfusion parameters of intravoxel
incoherent motion based on tumor edge region of interest in cervical
cancer: evaluation of differentiation and correlation with dynamic
contrast—enhanced MRI[J]. Acta Radiol, 2020, 61(8):1087-1095.

[22]1Song Q,Guo Y,Yao X,et al.Comparative study of evaluating the
microcirculatory function status of primary small HCC between the CE
(DCE-MRI) and Non-CE (IVIM-DWI) MR perfusion imaging[J].Abdom Radiol
(NY), 2021, 46 (6): 2575-2583.

[23]Xie T,Ye Z,Pang P,et al.Quantitative multiparametric MRI may augment
the response to radiotherapy in mid-treatment assessment of patients
with esophageal carcinoma[J].Oncol Res Treat, 2019, 42 (6): 326-333.

[24]He Z,Huang Q,Liao Y,et al.Artificial intelligence algorithm in
classification and recognition of primary hepatic carcinoma
images under magnetic resonance imaging[J].Contrast Media Mol
Imaging, 2022, 22 (7): 600-610.

[25]Bulbil HM,Biilbiil 0,Sarioglu S,et al.Relationships between DCE-
MRI, DWI, and 18F-FDG PET/CT parameters with tumor grade and stage in
patients with head and neck squamous cell carcinoma[J].Mol Imaging
Radionucl Ther, 2021, 30(3):177-186.

[26]Vidiri A, Gangemi E,Ruberto E,et al.Correlation between histogram-based
DCE-MRI parameters and 18F-FDG PET values in oropharyngeal squamous
cell carcinoma: Bvaluation in primary tumors and metastatic nodes[J].
PLoS One, 2020, 15(3): €0229611-¢0229621.

[271Bi Q,Chen Y,Chen J,et al.Predictive value of T2-weighted imaging
and dynamic contrast—enhanced MRI for assessing cervical
in patients with endometrial cancer:a meta—analysis[J].Clin
Imaging, 2021, 78 (1): 206-213.

[28]Lin M, Zhang Q,Song Y,et al.Differentiation of endometrial
adenocarcinoma from adenocarcinoma of cervix using kinetic parameters
derived from DCE-MRI[J].Eur J Radiol, 2020,130(1):109190-109200.

[29]Wang Y, Song L,Guo J,et al.Value of quantitative multiparametric MRI in
differentiating pleomorphic adenomas from malignant epithelial tumors
in lacrimal gland[J]. Neuroradiology, 2020, 62 (9):1141-1147.

[30]1Chen Y,Dang H,Wu X,et al.Correlation between 18F-FDG PET/MR parameters
with the expression level of epidermal growth factor receptor and the
diagnostic value of PET/MR in head and neck squamous cell carcinoma[J].
Heliyon, 2023,9(4):e14822-e14832.

invasion

(WeFsBER: 2023-07-22)
(RT4REE: FHHCK)



