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DCE-MRI BX& A [E] b BRI A% X S F ez
ARBISEARIZ BTN B

IHH, ABRH, TEF
(FTAAR KES —WEEE #1184, Adi&m 471000)

[HE] By HTshAHEILIRME ( dynamic contrast—enhanced magnetic resonance imaging, DCE-MRI) B¢&ANFEY”
BERER R ( diffusion—sensitizing gradient, DSG ) {H (b{H) PRECIAURZ ( diffusion-weighted imaging, DWI ) o B FEE AR T 4
WIRSWIN A, 33k RIEPEREEL 2020 4F 3 H & 2024 4F 4 HARRWIAR) 92 B S B4 M54, Ui BE¥E2
DCE-MRI X DWI #&28, Xt AR EPRE=FHEE ( International Federation of Gynecology and Obstetrics, FIGO ) SriEEr
DCE-MRI B 225 BB HEL (volume transfer constant, K™ ), HRH AL (rate constant, K., ). IML4SNEMAMNE]BRZF )
¥ (extravascular extracellular space volume fraction, Ve ) ]*ﬂ%iﬂﬁﬁ&%’;& (apparent diffusion coefficient, ADC ), PAF AR FRLE
R Bhrife, L DCE-MRI, DWI R PIEBG XS SIS BIT a4, S8R BEE FIGO 2T, K™ K. Vet
B E T P<0.05), ADC {5 R R P<0.05 ). DCE-MRI 5 F AR LM i1 SRS IBAT 6% 88.04%( 81/92),
DWI % 89.13% (82/92), MiHEKALWIFF 4315 96.74% (89/92), W& TMF KA 7k (P<0.05), 45 DCE-MRI
SE SR AR b (E DWI KA X A S8 B B VR AR RIS, BB IS o] 0 38w o s Wi infi e, HABGs i
RAET N H

[X5218]) ShShymm e IRnug: b H; IRBOMAURIER ;s B8t AT 2Wkhe
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Diagnostic value of DCE-MRI combined with diffusion-weighted imaging using
various b-values for preoperative staging of cervical cancer
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[ Abstract]Objective To evaluate the diagnostic value of dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI)
combined with diffusion-weighted imaging (DWI) using various diffusion-sensitive gradient (DSG) value (b-values) for the
preoperative staging of cervical cancer. Methods A retrospective study was conducted on 92 patients with cervical cancer admitted
to our hospital from March 2020 to April 2024. All patients underwent both DCE-MRI and DWI examinations. The DCE-MRI
quantitative parameters [volume transfer constant (K"™™), rate constant (Kep), and extravascular extracellular space volume fraction
(Ve)] and apparent diffusion coefficient (ADC) values were compared across different stages defined by the International Federation of
Gynecology and Obstetrics (FIGO). Using surgical and pathological findings as the gold standard, the diagnostic accuracy of
DCE-MRI, DWI, and their combination for cervical cancer staging was compared. Results As FIGO stages progressed, the values of
K", K., and Ve exhibited an increasing trend (all P<<0.05), while ADC values showed a decreasing trend (P<<0.05). The overall
diagnostic accuracy of DCE-MRI for staging was 88.04% (81/92), and that of DWI was 89.13% (82/92). However, the combined
diagnostic accuracy reached 96.74% (89/92), which was significantly higher than that of either modality alone (£<<0.05). Conclusion Both
DCE-MRI quantitative parameters and DWI with various b-values are effective auxiliary tools for the preoperative staging of cervical
cancer. Their combination significantly enhances diagnostic accuracy and has high clinical application value.

[ Key words] Dynamic contrast-enhanced magnetic resonance imaging; b-value; Diffusion-weighted imaging; Cervical cancer;
Preoperative staging; Diagnostic efficacy
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SRR I RAT , AR AT IR R TP
AL E T ALGERRREAS A 52 TP R IHOR
TP B G A QP — e R B BRI 1 HLls RN
H =31 Tt R A% ( magnetic resonance imaging, MRI )
SEAR LA B 20 HER O B S AL B 1 e
Beekidr i, Hoh, Shasise i R % ( dynamic
contrast—enhanced magnetic resonance maging ,
DCE-MRI)AT3E 3 7€ B S HOT AL IR g R 5
PRECIA R ( diffusion—weighted imaging, DWI ) &
HARMY 5L Z 80 (apparent diffusion coefficient, ADC )
U R S e 2 B 2 i KoK oy T2 IR, HEiG, £
BIZS MRI FEMRS W Tz R, (H3ETF DCE-
MRI € Z R0 5 A R BOSURAR - ( diffusion—
sensitizing gradient, DSG ) {6 (b {H ) DWI XI5 3ij&
FIGO 732 Wi RE R GEMEMT AN BON = o ASHITE
FE B TESRI T & B 75 5 S0 AR B HE 73 10T i
FIOMEL, LA il R A AT 42 AT B SRR AR
1 FRERE
L1 —fRER
[ EPELERL 2020 4F 3 H 2 2024 4F 4 AR
B — MR EBEUA R 92 W2 BTG K12
e B R TR R . IAFRE: OFF & E B
SIS WRET; @AFIE 18~70 % ; BFIGO 4181k
I b~ IV @3 A R P 2R 14 AR B4y
( Eastern Cooperative Oncology Group performance
status, ECOG PS) $¥E4y 0~2 43 OARRIARZEZATA]
PUMIREIRTTY ;s @FT A AR DCE-MRI Fl DWI
ity s @QEMTFARWT . HERbrE: O/ IFHALE
FURA RSN ; QA MRI K ARZERIE; OFfka
B AP RERESS , MELIRC G ek & ¥ @R
I HABRGEEEME ;. OFEAT. i, B E%E
nE AR SRR . @WFLIEUERIN Lt O
AR T 6 N H s @M HEEZEE
BATORE A 18~70 %, P 14( 52.69+£15.08 )

%5 JERET L. W 77 B, E 15 45 FIGO 433
Sy Tb 332145, TMaff 1941, b 30 4], M~IV
7 22 1] AR EFEEL (body mass index, BMI ) 18~
25 kg/m®, ¥ (20314+1.97) kg/m’. ABFFEE A
Befe Pz bl o il

1.2 SEEREHFESEGSH
(1) Kt 5F28: RATERE Siemens
Skyra 3.0T # PRIIRIIF, BLE 18 AR
FEPER LRI s B BUEML, ST A
REWEA, TOMAUSAS ( Ti—weighted imaging, T:WI ),
T AL ( To—weighted imaging, T-WI1) AT
il (fat suppression, FS) J¥51, DWI HHiR IR
& BT % ( single—shot echo—planar imaging,
SS—EPI ) 751, 2805 7€ : B E 1] ( repetition time,
TR) /EIJEEFE (time of echo, TE ) =4450/56 ms,
R 128 X 64, WAL NEX )H 2, HHHEHEF( field
of view, FOV) =26 cmX32 cm, 25 4 mm, JZ[d]
10 mm. DSG{H (b {H) 73l EEHL 600, 800 K 1000
s/mm’. DCE-MRI FHR 1 T A BN AR 111
( volume interpolated body examination, VIBE) J¥51
PEAT S TR, R 30 MRS, BT
9280 so T 3 TR S i bk s He v SR LI
TSI (Gd-DTPA), FIEH 0.1 mmolkg, Ui
FH 2.0 ml/s, FlJEATHER GRS
(2) FURIRALBE S SRR e Un,
JEIREHEIE I 2 Siemens Syngo.via JE AL PR T Euh 3t
£ 9387 o R Tofs 2548l J12# A B4 i DCE-MRI
KUER, RIS E RS 8. AR
( volume transfer constant, K™ ). HEHEHE (rate
constant , K, ) M & b 4 jg A1 18] B2 B A Kl
(‘extravascular extracellular space volume fraction, Ve ),
(3) EUGHAEE: IR IREE P R PR TR
XU VRTG53 PEAL i DL ot e
55 3 LA BT BRI P RR N —
1.3 MMER4EHR
(1) DCE-MRI 2% #EPUF e
A BHE) DCE-MRI 25{03h F152 258, il K™,
Ko B2 Veo XTI FIGO 433 ( b . Ta .
Ib A, M~ V1) B EIRTE bR R 2 5
(2) KA b DWI () ADC &l . I I35
AR B ETEA R B b {H 600, 800 A
1000 s/mm’ R ADC. ZpHr45 204 eI R
b {H T # ADC ZE{L R .
(3) ZWRLEE SR IR . UG A Z SR N
SAniE, PETLUT 3 AR B S AR IR 12
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Wizk e, WDCE-MRI #pli2Wr: 7347 DCE-MRI 5
BRI SGE SO & R E e PE ;. QAR
b {6 DWI $fiz . P4 DWI B—J5 51 J H ADC
XMW G QG EW: L6 0T
DCE-MRI 5 B2 50 5 A6 b {5 DWI fJ ADC, 1154
PR I 0 B S0 o TR I WA 5 2
1.4 FitEFZE

RF SPSS 22.0 A HATEGRS I M. SR
Shapiro—Wilk A38XF - PR TIE S AL, 7575 1
BB R R IR FRiEE (x+s) R
THECFAR LGB E 43 e n . LRI F PRt Hods
KIS REA 14656, Z4E ( Ibh, Ma, b, M~
VI ) HBCR SR R T 208 (ANOVA ); #5741
25 A GRS, Wit—2R A LSD-t kit
ITHREMP LA, THETORHEBCR T x > K e,
DCE-MRI. DWI H—i2Wi 5P E B G2 Wre 30 4
WA R BRI EC X R K 86 ( McNemar 6
55 ). P<0.05 WZESFAGIFE L
2 4
2.1 DCE-MRI &#LttiR

DCE-MRI X4 B St s 2ol 1h
W22, Matg206, Mhi20F), M~V 21
o TP AR IR, BEAE GRS Ak , DCE-MRI
A B 2 SRR W Tt BURWIR, Tb
Wi, Ma g, b BEEH Ve, K,. K™ SHHE
FHRTM~IVIIEE (3 P<0.05) (F1),

1 AEHEETEEE DCE-MRI SExIEE (x+s)

B R Ve (%) K., (min) K™ (‘min )
Ib# (n=22) 1.02+£0.10  0.83£0.08 0.74%0.05
Malf (n=20) 1.21£0.11 1.0240.09 0.8610.07

b (n=29) 1.31£0.10 1.13£0.11 0.98+0.09

M~WV# (n=21) 1.41£0.13 1.2240.09 1.03£0.08
F 19.357 27.582 31.089
P 0.001 0.001 0.001

T:: DCE-MRI JysliSRRpi L Rii%; Ve SNSRI AR5y
B K, WHEENEG K™ WA R,
2.2 A[E b & DWIADC {ELLE

DWI XJ 5 S 45 - g Wi il . 1h # 19
i, Tathl21 4, 1bHI29 @, M~IVH 23 fi,
Bl IR B HE R, AN b (A FIAE ADC #152
TR A BRI L 24 bR 600,800 & 1000 s/mm’
B ADC Bifi o3 B3 s s (3 P<<0.05)( 3R 2 ),

%2 7A[Eb{E DWIADC HIELE: (x+s)

B 600 s/mm’ 800 s/mm’ 1000 s/mm’
Ib# (n=19) 1414013 1.22+0.09 1.02+0.07
Mald (n=21) 1.31£0.10  1.13%0.11 0.97+0.16
Thi (n=29) 1214011 1.02+0.09 0.81£0.08

M~NV# (n=23)  1.02£0.10  0.83%0.08 0.76+0.03
F 19.357 27.582 32.665
P <0.001 <0.001 <0.001

1 DWIHIREUNAUBS; ADC MY BREL
2.3 DCE-MRI 5/RIEFR BT SR
YR UE DCE-MRI 2 Wrey it 3 B i HERf P, A<
5T LA ARG R 45 R & s, 1195 DCE-MRI
XA R RS I AT 6 % . 451 7R, DCE-MRI
XPIbi. Mall, b K I~ IVIHASET & %
4390 90.48% (19/21), 89.47% (17/19 ), 86.67%
(26/30 )F190.91%( 20/22 ), 4 Kappa —BUHERLE,
DCE-MRI 22555 F AR pm R A g5 L WA &
— 5Pk (£3),

%3 DCE-MRIKESHEFHRENFEELER

R FRERERE (F1]) %ifr i%ﬁ
Ibi] Mady] b M~V (B FFER

90.48%
b 19 1 1 1 22 (1921)

89.47%
Ma ) 1 17 2 0 20 (17119)
DCE-MRI 679
IR 1 1 26 1 29 86.67%
(26/30)

90.91%

m~1V4 0 0 1 20 21

Vi (2022)

At 21 19 30 22 92

i:: DCE-MRI A s AR AE R ARE
2.4 A[E b {E DWI 5SREBERENFTERLER
DWI & I b, Dafly, Ib#ALM~IV
WRIZ WA AR50 85.71% (18/21). 94.74%
(18/19), 93.33% (28/30). 90.91% (20/22), 5F
ARIGHIEE XS L ZE R LR 4.
F4 ATEbEDWI SREEFKRENFEERILE

) i ¥ \/T\ 1l Py \/Z\,,
A SRERTEAL (f1] ) it /Al i3
Ibi Mafly Dbl M~V (H) FFE%K
85.71%
bt 18 0 0 1 19 (1801)
94.74%
al 2 18 1 0 21
a5 (18/19)
DWI 93.33%
b 3 0 0 28 1 29 (28/30)
90.91%
~IV} 3
M~V 1 1 1 20 2 (2002)
At 21 19 30 22 92

H: DWICHTREUINBURE .
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2.5 DCE-MRIBATE b EDWI SHEEZHEH
HFERKE

DCE-MRI G A[E b DWI e 8 [h #1 .
Ma b R M~ VAR 525 5 95.24%
(20721 ). 100.00%( 19/19 ), 96.67%( 29/30 ). 95.45%
(21/22) (%£5),

%5 DCE-MRIEX&FE b E DWI SFEFHRENHARILE
FREERL (f1]) At el
LTS A
BEEON TR T ol MWV (B A%
95.24%

Ib} 20 0 0 1 21
W (2021)
100.00%
Maltl 1 19 0 0 20 7
DCE-M (19/19)
RUER & 96.67%
BE W0 0 29 0 29 Y
DWI (29/30)
95.45%

M~N#H o 0 1 21 2
7 (21/22)

s 210 19 30 2 9

T:: DCE-MRI A 83l R AR . DWIRIREUNEUSAR ; b (E
BB (.
3 g

FH T8 SR T R 7 28 e AR T g 4018
PRI, ARHIORS M2 B T B A2y T ) Sk
ERAWEECEZEY, BHET, MRIAEEHZFHIH
i S AR SV R, B I T E SRR
G R, SR, WFSERMIE B MRI AW 5512
77 T I HER R I SR, XA — e R LR T
Hr e Wi al S: 1" DCE-MRI 5 DWI/E }y MRI
(EEZDIREIT A, ] AT A2 K g AR B2 A B F
FFsE AT, AT S B b PP A B 55 4 LA IR0
A%‘{H‘[ll]o

DCE-MRI 3 33 # ik 5 X8 bR A 7Pt 22 4]
R, XS F R L ZUN i Bl A e B AR Aok B
MR B S, B S2 3 e 5 1E 5 42 R R
B RBR R, Ve, K. K™ 28 FIGO
IR TH R RGN, $278 DCE-MRI € B 250 55 5
SRR R DI OCIe . HALHI AT REN . B IR IR
SRR, MR AR AR 2R R, BEE SN
B, CFEORA XN N AE R E TR RS, B
KA B ARBAH A BN AR XA ES
B PR ARG R N T X FE A I 2 2 2R a iR
(B 51z, Ee 3R R 8l 7127 A0 b 53 0 e i [+
AT,

DWI J2& H HirrfE— R To AR i AR 2L K 53+
YRGS G EAR, B RSN F 5
53R, PR ERR IR TR R FARRE . T
HAEZ b AE DWIEARBIRH, il AR Z UL I o0
g 2L AR SR AE T S TFBE, ADC /B DWI Y
Mol B2, HBUE S5 20 200 i 2 1 52 kA O
ADC BRI, S BRAH % B, K3 s PR
B, BEAEBFSESE Y, ADC Al R Ak g AR i 4y
W R AR bR, BE R THIR IR B R

AR BN, M FIGO 23T, ADC
Bl b (BRI EE N s e B SR AN R 2 AT
e, ADC Bl PR 235 0 e i S S5 B AIG, JIESE T
ADC XJ g i A M . R, — 5,
b (EACKRRE TR, b (B AR B 7/
W5, PR TR EGE SRR, F 83U S
Hahn, ADC MZi/he 5—J7iE, BiE FIGO 431
(T, s 20 M G A TR R, HES O R
SECABRSNEI BRG], K F BRI B,
RS 30 B ke PN 2 AR ) A B S A T EE R ) K
SrFRYHGERE, £ ADC BYFHIF PR

AWFFELE RN, DCE-MRI BEA5ATE b {H DWI
X E FE A IS WA AR 0 S TR A, IE
ST 2 MRI BIRIRIES . FERFAET: DWI
B — 751 B e S K A RO 18, (HASZ R TA
BAS R HEREAR,  HIG RSB B b (B
TFHERIEE—E R EMM 2, 5 S E0RZE 51
RIZERIZ . 1 DCE-MRI LA B4R (3 2L FR
KOG kE ML 8 12 e AL, RE T b okl
B 2R It b R et ) FEI A 2 iR i A . PR, 7
BEG A T SRR A S EE A BT RE R A B
A, R T U AR T4 12 W Y 2 LA R
iéc

Z5 L ik, DCE-MRI & s 2405~ [F b {H DWI
BIReA SO B s 50 ARHT 2, G AT
R S S HER T, EA R B R
WiH. ARFFRAFAELUT R . OARBFGER
LR, HAEAEMIXTERR, ] REfAfEiEst
PEART, FEAIR T 2518 oMENE ;. @DWI JFHIRZA
TR b (U0 1500 s/mm”) BEFTREIA HLAR,



(YR TR AV ) 2026 455 47 B 1] EFRESHK

e 73 e

Ck:

ERR ] 108 I e s T A 1 IO ) A TR RFA 5

QORE XA A (s . A S At/ I
B ) AT AT, 2B T 481525 xR
SHINTBEERZ N . AR Tt — B KA A,
TrRZ L RIS, e EsZ, ik
— L ISUE DCE-MRI ¥XG 2 b {6 DWI 765 SR AT
SRS I R (L
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