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ABSTRACT

Objective To investigate the application of MRI diffusion-weighted imaging (DWI) and its quantitative
parameters mean apparent diffusion coefficient (mADC) and exponential apparent diffusion coefficient
(eADC) in the diagnosis and preoperative staging of cervical cancer. Methods The differences of
mADCand eADC values between 67 patients with cervical cancer and 30 healthy people admitted
to our hospital were analyzed retrospectively, and the diagnostic efficacy of them was evaluated.
Compared with postoperative pathology, the diagnostic value of conventional MRI and conventional
MRI combined with DWI in preoperative staging of cervical cancer was evaluated. Resulfts The mADC
value of cervical cancer was lower than that of normal cervix, while the eADC value was higher than
that of normal cervix, and the difference was statistically significant (P=0.000). According to ROC curve
analysis, the AUC of mADC and eADC for cervical cancer diagnosis were 0.96 and 0.98(P<0.0001),
there was no significant difference in the area under the curves (P>0.05). The maximum YI of mADC
value was 0.83, and the maximum YI of eADC value was 0.88, indicating that eADC value had higher
sensitivity and specificity in the diagnosis of cervical cancer. There was no significant difference in
preoperative staging accuracy between conventional MRI and conventional MRI combined with DWI
(x2 =1.16, P>0.05), the latter had higher coincidence with pathological results.Conclusion eADC is more
effective in the diagnosis of cervical cancer.Conventional MRI sequence combined with DWI has high
diagnostic value in preoperative staging of cervical cancer.

Keywords: Cervical Cancer; Diffusion-Weighted Imaging; Mean Apparent Diffusion Coefficient;
Exponential Apparent Diffusion Coefficient

EMERXMEEARENEMNME, BFERLREERE LA, FERMELE
BB HRREE, BHEIRMERAB ZERTEHIRENIRKRILE, EIMNXERE,MRI
BN (& (DWI) FE S BRI R IGR D P R BN E", FHZELNEDWI
BYEWIEAFMADCReADCERE—T HRITHN SHERIZETAE, FFLLAREIMRIS
EHMRIEX S DWIRY = S AR 2 BBV IZ BT Ro

1 BREAZ*

1.1 ARMR LI2019FE68E2021FE6 B HARUCERI6THI S ERENFAANR,
FH832~79%, FIYFERE50.5110.5%, IRFRRIEE AEAMEH I, PBERMN HMm,
PBEREHEE, TMRIKEE—RBAAMYITEIERAEAR, REHRESEA 1 8723/,
1,820, II.HA2441, HiE30FIENAETNEREMANRE, Fi828~67%, FiY
F#542.8+10.7%,

1.2 MRI®ZE {FF GE Discovery 750W 3.0THB S £ B IRAMMNLUIRE B iel)&
(FSE)BHI#TEMARAR, SFMAIT.WI(TR 540ms,TE 13.8ms). T.WIDAS(TR
6666ms,TE 109.2ms), FOV 360mmX360mm; TARMIT.WIHIAS(TR 3720ms,TE
108.8ms),FOV 340mm X 340mm; FIR{IT,WIHMAS(TR 3600ms, TE 109ms),
FOV 240 mmX240mmZEF5|,EE4mm. EEEImm. DWIFFHASE-EPIRE,
i34, TR 6463ms, TE 66.6ms, EE5Smm, RiEEImm, %EME128X128, ME
360mm X 288mm, SREXREL, bEHN0. 1000s/mm’, FiETET78%, EBREEGE
EAME T ELE(AW4.6), RAFunctoolZRHM 2R, FRERADCSeADCHE,

13 BENRSBEOIT AR EATAEMERNBRELE RN R TiEE M
FHERITADCSeADCERNNE, £EDWI. . RRUTLWIEHERTTEE, &
ADCEISTWIH{I &R &MEADC. eADCE, BMBX(RONKMETFRMEAREEHA
SRS, ER20~40mm’, REBFHM. BT RIFIEK, 2R =/RROIKMADCK
eADCE, HEFHE, BURUEENZEMNFEEFARRLER; BIEEEEM
2£EMADCKeADCE, BREENAZEITESE, U2018FFIGODEIAFIMINE, HF
UEMYETREEERRITEE#HTIRIZ 2T, ERFAE—DEEE —H.

1.4 SEHH RASPSS 23.04H D, itBEKIZShapiro-Wilkib I &ES
D, B(xxs) KRR, FESHHEEFUK(IEIUEK)TRT. (1)KHEMan-Whitney U
RIS RA S3FHREAMADC. eADCEMESR, P<0.05R-EREEEM. (2)izHA
Medcalc 18.2. 113 H 4L HIROCHLZ, HEMADC. eADCEIZMETENL TE

(55—1FE]
GERfEE] M W

124 -

W, &, FEEN, TBARAM: ZEEFHEIIRIZE. E-mail: liuli20091225@mail.ccmu.edu.cn



RA(AUC), AUCTE0.5~0.7ZiElZ i EIRE, 7£0.7~0.9Z (81321
NEFRE, F0.IULZHNERS, HIEERMEAUCHER,
I KTa =0.05; RIBERALNTIEHR(Y), HEBNRERIH
RE. BRE. OQ)iHHERUBN (%) RFR, RAOKEE <
WL EHIMRI K E FMRIBCS DWIXT B 5 2 {2 BT E IR =,
iIZfAKappate}, LWERAMKE LS FAREBLERN—HE,
KappafE<0.4REB—HI4ERE, 0.4<KappalB<0.6RBHE
—3, 0.6<KappafE<0.8REAEREM—H, KappafE>0.8
RIBRIFH—BM . ¥37KFa=0.05,

24 R

2.1 STESEESTHMADC, eADCELLE WMEAMADCE
$3(0.76~1.01) X 10°mm°*, eADC{&79(0.39~0.49); StBRZEMADC
B5(1.54+0.19) X 10°mm’*, eADCEH(0.23£0.05); =B
mMADCERTFEE S, eADCENSZEEE(P<0.05), BER
BHRUTERN. (W&,

2.2 mADC. eADCEZHMELLE EIROCHLS
#, mADC. eADCEVZH EFENMEL TEIRN0.96,

CHINESE JOURNAL OF CT AND MRI, MAR. 2023, Vol.21, No.03 Total No.161

0.98(P<0.0001)(E1), AUC(mADC~eADC)=0.02, P=0.23, F&
L TEREREAITEE N (P>0.05), mADC. eADCIEMIRAL
BHEH(Y) 9 890.83, 0.88, MADCIIRZEMER<1.04X10°mm’,
LS MEAISRE 92.7%, HREN90.0%; eADCXIRNFEN
>0.29, BRE. EREHDN95.1%, 93.3%; eADCIEIZHTKAEEN
FmADCE(TZR2),

2.3 BHMMRI. EFMRIB(ADWIRI ETEARROREZKHNHE
B S5FRRBLEREWNR, EMMRISEIMRIEESDWIRT =3
EDHMIZHERESRHT76.1%. 83.6%, MEEZRERAITE
B\ (x*E=1.16, P>0.05); SHEESB—HMLLER, HMHKE
753589 Kappa @4 8190.50. 0.65(P<0.05), FHFMRIEEADWINT
EMEAF DS RIEL RN —HEE S (MR3).

1 EFMSERETMADCSeADCHEELE

1 mADC. eADC{E ¥ Wi'& % HIROCH) % 7t th..

SHEN=67) EFEEFH(n=30) P{E
mADC(X 10°mm?) 0.76~1.01 1.54+0.19 0.000
eADC 0.39~0.49 0.23%0.05 0.000

E2A~ 2R 4, 475, EHRIAMESH 1,8, E2A. EH2B: #hfr. KRETVIIEETE HETLR
Bla5; W WIREHRMEERES, BRFEHN; E2D. E2E: ADCEeADCHE: ADCHE G I1E 5 %

&, eADCERM EB{E 5, B EFm (k).
3A: MEHALT VIR R B HE T2 5 S,
E3C: ADCIH M E TR AAE 5 A AWM () ; ED: eADCHLETRAE MG (Lr), BEHN, &

SEH, RREF @HX).

B3A~E3D %, 428, BHEFARELM 1M, B
B TR UE (5 E3B: VIFmMEEGE5;

125



hECTHIMRIZE 20234038 £521% $ 034 S 516157

2 mADC. eADC{EHSHFMBEH B

Bl AUC BE NBEY HRE RRE
mADC  0.96 1.04X10°mm?* 0.83 92.7%  90.0%
eADC  0.98 0.29 0.88 95.1%  93.3%

&3 MRIEMRI+DWIZH RIS M S REER—H LR

0B FHE BTG TREBLER (1) Kappaf@ P&
SPHA( 1o/ 11.HA) BEHA(ILLHA)
MRH4DWI 67 EHA 36 4 0.65 0.000
B EA 7 20
MRI 67 EHA 33 6 0.50 0.000
BEHA 10 18
33 i

DWI 53 i1 E AR B LK 5 F O B Eh M9 Tk 3%
B TISUT TN BERERIR B R R. DWIZ S EHMRIGEB T =
T TR K, SHRAREKER, AENSLM, A
FSMEIBR/ NS BUK S I 8SR, DWIZEGES, B5EE4A
AKXy, BRESTETMMNEE, DWIENTEEERNKS
FHTSZRE, FILERIEDWIESREBLAADCHE, ADCHE
SEAT SRARTISSHETME, SDWI5S8BE S AISHE
H*EFR, EIDWIESHE, ADCIERIE, FEEETEHRBKDF
I EZR, eADCEDWINE—EBEH, tha] LUK RAEARMK
ST, ERDWHEE 5T WIE S EEERFRIENLELE,
EeADCETF, FHSRNFETZNSES, LXMDWIE(E?2),
HFESADCEMEL BRI ER, FUHETNIEmERA
RAREE, FTHLEBEMNEN, RN taESS B EADCETRS
FHEEWHBMEEERHB/NFEIL. ZhangZ 7EHZ S it b
AT AT, eADCEIMEYS FADCEIAET & M Hh i BB P ERLE R4
19, FEBFIE eADC EEEH—FMEE I, Sprinkart
AR & eADCIEY F 3151 BT R T S M BT S
ARRELER FR T EHE5EESHMADC. eADCIE
MES, KA6THIETRAIMADCERN(0.76~1.01) X 10 °mm?,
STEBLAMADCE R (1.54+0.19) X 10°mm’, ZHEMADCIERRE
BiE, BERESAHTEN., SHEDWIESEE, mT2WIHES
BUE, i LeADCENAFERSMAR, RAZHERIADC
f89(0.39~0.49), [EEE3MAeADCE(0.23£0.05), THKRT
MeADCEMESFEREH, BEREESAITFEN(P=0.000),
SIBeHT—K, BIROCHL DT, mADCSeADCIIZHE
ENEN ML TEINS550.96. 0.98(P<0.0001), #Bik
BT RIS ETNEE, #— SRR IEHETERNER,
AUC(mADC~eADC)=0.02, P=0.23, ZFTHITFENX, eADC
BB AL BIEHA0.88, HLL0.2902 I HER, LKEHE
HISUREN95.1%, HEEN93.3%, SFmADCERTR AL ST
16t%, FEILeADCEZGF MM ESFADCE, 5SongEm
i
SHBHIRFRAT SR BEYEX, RHETE—RIE
FIGODHARM [ o~ 1180, [ HAEFBEEREANFHIS, W
HIFRAEME S IS HE. EHEHERILBREFEHR
BRI L2/3, 5 ATF UFERIBRE, —BMESEE
=52, MEFIEHAMER (> 11o88)™, 1188 L b ARg R 518
REBFARTRIRNTT. REIMRIDBAEBIES GRS SR
AT ARHEEWETME". EATWIESTEETENTE
F5, MM GAEEMN SRS ME RPN BN Rt i3
HIRE. SEE. YEMERNMEESSIHGTE, SHIMEERN,
MAETEENEEEE, TWIHIGERBS SN TEN
FERXEMEHTY, BESAREHRIEL, B5EHE
RREARFN, 2 Fehseg 5 Bl LE B0 4 E ok (R /55 B e 2 A TR B 7k B
BY, EHEDIRE SR AENINR, ®E5MEEE20aL
JIMTEMS . BEEARRLM, EHMRISHSHES

126 -

BWBBEAERNS0%, AAKHBTAERNT6.1%(51/676l), 5
THRERRE, SHEREEDWIE RN SESHNESE
2, SERENK. KESFXS, WFREEHRG LSS
TE I BIADCERFIMHRTHMEFR . DWIEER S MR
AT, RMTEARETRRMETANNBIRY, £4
ADC. eADCHHREIREME# — 5 BAH R T HSEE (BI3), <42/
BHMRID IS (461, ADCS5eADCHEEIETRILEZSHIH
%, BINBEF, ATHKREEEE, ELEMMRIZSDWIAEE
FRL SRR, RARHFIESDWIEFE S 1
LR EZE783.6%(51/67f), BT EMMRINE(76.1%), B
WENEREA T FEN(P>0.05), S5EBMEANRARER
BB, EE5FELER—BIELRT, EHMRIBREMKappalEh
0.50, AEHPZE—3, BEADWIEKappalE#0.65, EHFKEH
—3M, FILEMMRIESDWIEERS ARSI ERE",

ARREE—ENEEME: (1) B, BERBEFRES
BB IRADC SeADCEMISINE, BB ARAEHR—FH
B, QBEFARELR, (GHMETEH( 10 11.)58
H(1 ) RS BB ENMRIDE, LA tRE, T—5F
B AIGKRS PSS THMEMRINS LR,

B2, DWIREEESHWEHEEEREFNISHNE,
eADCIERIISUTMAE L FADCHE, =&EBANANTF= BN
120 FEBEES" EHMRIBEADWIZEFBART S R =1
waEsE",

2EH

[1] Zhou Y,Liu J,Liu C,et al.Intravoxel incoherent motion diffusion weight-
ed MRI of cervical cancer-correlated with tumor differentiation and
perfusion[J].Magn Reson Imaging, 2016, 34 (8):1050-1056.

[2]Kafali S G,Gukur T,Saritas E U.Phase-correcting non-local means
filtering for diffusion-weighted imaging of the spinal cord.Magnetic
Resonance in Medic—ine, 2018, 80(3):1020-1035.

DBl 3R, B, B 5, §. B EAT HA BB EOMETRRE N R BHELR
o LR (T], 9L A A 4 7, 2018, 34 (12) : 1849-1852.

[41ZHANG Y L,YU B L,REN J,et al. EADC values in diagnosis of renal lesions
By 3.0T diffusion-weighted magnetic resonance imaging: compared with the
ADC values [J].Appl Magn Reson, 2013,44 (3):349-363.

[5IDENG L,WANG Q P,YAN R,et al. Combined subjective and quantitative
analysis of magnetic resonance images could improve the diagnostic
performanceof deep myometrial invasion in endometrial cancer[J].Clin
Imaging, 2017, 43: 69-73.

[6]1Sprinkart AM,Marx C,Tr&ber F,et al. Bvaluation of exponential ADC
(eADC) and computed DWI (cDWI) for the detection of prostate cancer[J]
Rofo, 2018, 190 (8): 758-766.

[71Song J,Hu Q,Huang J,et al. Combining tumor size and diffusion-weighted
imaging to diagnose normal-sized metastatic pelvic lymph nodes in
cervical cancers[J].Acta Radiol, 2019, 60 (3): 388-395.

[8]1Bleker SM,Bipat S,Spijkerboer AM,et al. The negative predictive value
ofclinical examination with or without anesthesia versus magnetic
resonance imaging for parametrial infiltration in cervical cancer
stages Ibl to ITa[J].Int J Gynecol Cancer,2013,23(1):193-198.

(91 kB, A, P&, . MRIZE B HU8 AR BT 0 37 £ P B9 B A [J]. 4 B CTAaMRT
Z7%,2018,16(6): 100-103.

L1015, Z AT, ah h 4R MO AUR R R 30 A3 T8 3 3 78 ' 0% o 1 e BT 0. 3%
S SEEk, 2017, 32 (4): 321-324.

1N, ks, FAES, £ EHEEFREZBRL AR HR ). ARHE
#2020, 28(9),1571-1574.

[12] B e, X 3%, MUK, . MRIGRAR X8 HU% 1 7 ROHLE B R A0 # 0 ey (L [T]. &
CTAIMRIZE 3, 2019, 17 (2): 68-71.

[13]Valentini AL,Gui B,Micco M,et al. MRI anatomy of parametrial extension
to better identify local pathways of disease spread in cervical
cancer [J].DiagnInterv Radiol, 2016, 22 (4): 319-325.

(41759, ZEHE, AT T, F. 1. STEHR AR R AT HRET B BUREE S TR
Ve KRB S FME [T] . B REEZRZE, 2019,47(06): 612-613, 615.

L15) 4%, B Hum, 15, 5. DVIBCEMRIE AT 2 1t 8 U8 69 W Ko 31 45 97 22 xd JE 4
M LT). BB 40, 2016, 26 (7)1 1275-1277.

[16]Lin M,Yu X,Chen Y,et al. Contribution of mono-exponential,biexponenti-
al and stretched exponential model-based diffusion-weighted MR imaging
in the diagnosis and differentiation of uterine cervical carcinoma[J].
Eur Radiol, 2017, 27(6):2400-2410.

N7 BERA, RS, MK, #. #3E kT HKET SO AU RS TUE A #2492
W4 s R 25 (0] o L CTARMRIZR 7, 2021, 19 (5) : 86-88.

(WFsHEA: 2021-12-05)
(RITYREE: 7IBERE)



