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ABSTRACT

Objective To investigate the diagnosis value of the apparent diffusion coefficient (ADC). exponential
apparent diffusion coefficient (eADC) and the relative apparent diffusion coefficient (rADC) in the
differentiation between benign and malignant breast tumors as TIC type I[. BI-RADS 4 in diffusion
weighted imaging (DWI). Methods A retrospective analysis of 74 cases of breast tumors diagnosed
of TIC type Il and BI-RADS 4 by MRI in our hospital was retrospectively analyzed,and the ADC,eADC
and rADC values of the lesions were calculated. The receiver operating characteristic curve (ROC)
was used to analyze the differential diagnosis power of each parameter for benign and malignant
lesions. Resufts ADC,eADC and rADC values were significantly different between the benign and
malignant breast lesion groups (P<0.05). ADC,eADC,rADC1 and rADC2 value differential diagnosis
AUC of benign and malignant lesions are 0.916,0.915,0.759,0.769; With 1.22,0.354,0.636,and 0.617
as the best diagnostic thresholds for ADC,eADC,rADC1 and rADC2,the sensitivity of the diagnosis
is 88.4%,97.7%,69.8%,51.2%,and the specificity is 87.1%,74.2%,74.2 %,93.5%. Conclusion The
quantitative analysis of ADC,eADC and rADC is an effective method for differential diagnosis of the
benign and malignant breast tumors of TIC type I[ and BI-RADS4 .

Keywords: Breast Tumor; Diffusion Weighted Imaging;Apparent Diffusion Coefficient; Exponential
Apparent Diffusion Coefficient

AREERALZEREDNEEMEZ —, BERAREMABHS ZHEA, B
ERELHBEE, FEYMELENSOER", BHERANLBY GRS A0IER
8, BEMERER, X=MREFEZEARBENELN. R2HPEEEEIRKNE,
NBENRIATOIE T &4

AR RMREERBENIGKAT ARERMBATGEEINRK, EIXT AR RS
BHEREHRERENTUARRAT ARNVFIERENFEMNNES, FLtBEEH
HEMBEGMAPNERSH R, ISR EESEEMLZ(dynamic contrast
enhancement time signal intensity curve,DCE-TIC)RIMA B (FER) RABEFE
T & S5EIE R S (Breast Imaging Reporting and Data System ,BI-RADS) T A42EHY
FLARERE, HRGMOENRARE, LAERINZHEMSREANL, AIRKEERSE
HRT A EH R, HILIRYT BN & (diffusion-weighted imaging,DWI)aEfE £
TKDFEEMBRPNHNEHER, HEESHRMT B A (apparent diffusion
coefficient, ADC)BEB S X ENLET B, NWABBESFEFEEE—ELHNE". &
GBI DWIEESEADC. eADCHIrADCIE, RITENITIC B, BI-RADS 435 FLBRAhiE

TS M E,

1 BRSHZE

1.1 —fE&E WE2018 £1 AE2020 £12 BERKRITURBLIRRERE, HHN
REEBERZHEETLN, FiR27~78%, FYFRN(45.7£11.2) . BHEH31 FI:
SERIKIREG 61, ILERERARLL 61, HIRFE3 6, F4EBRE6 f, HithR4%MES
Bl; EER43 Bl SREAMESIEREEES B A3665. 7 6,

NI FLARAEATIC 112!, ¥I59BI-RADS4E; EBEWERIKRI T AISERIHAIT
T SHMME; MEEENLTRHFARSREBELER, Hirxing: GEEGT:
FREXE;, WNELEZAFIL, BT KSBFRZEMNBIERFLRELT AL EROL,
1.2 BEFZE REAGEAT3.0 T BERAHN, ARLTHS BELE, TWIKTWIE
ERFFITRS5)792500ms. 4867ms, TERHIARIE. 85ms, MERE4mm, FEE
1 mm, NEX1, fEF32cmX32cm, %EPE320X256; T RRMUIEREFSITR . TESD !
732500ms. 85 ms, BENEEEER L, MEF20cmX20cm, %EF288X224, NEX2
; DWI: TRATE 9%082092.3 ms. &8, 5E[F128%X128, MEF32cmX32cm, BE
5mm, EiEEL mm, NEX4, bfEEX0FI800 s/ mm’;EhA1Laaiq K AVibrantE 5 :
TRMTESR#74.3 ms. 2.1 ms, MEF32cmX32cm, %EPE320X320, BE2 mm,
NEX1, ;¥5tGd-DTPASTELFI, #ZE2.5 mL /s, FIE0.1 mmol/Kg, SR, F£
—HARFEE,
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1.3 B MAEAE FreEsErgREgh FEEAERIZH
ZBENEIMERIZE, SRARLA—HNATADEZE, B
BB T EL, EmSIGaEG ERRVRIPBELEBRMEBX
(region of interest,ROI), 1§ZITIC, EDWIEHAIHFEA. HE
L IEEZBRALR U RFE M E S IAFAL BEERILE D 1em
L E)EROI, 12EADCHIeADC, EFHFTHRAEEEMEROI
HEELH =R THE, FIEELERG ENEFITIEE, FRiE
B—RARNEPMROIKN—5, FEBEFHMXFETIFFEX,
rADC1=7AZAADCHE/fRL XM E FEARAADCIE, rADC2=/mT it
ADCE/fRZ[EMIIE % BREADC,

1.4 #iHEDH RAESPSS 22.0%H G HTHITE Do
ADC. eADC. rADCEMELESDH, U(x )RR, MAE
bR AR AL, UP<0.05AZRERTFENX.
i HZ & TEHFERNZE (receiver operator characteristic
curve,ROC), FIFEE4 T EFR (area under the cure, AUC)EiEM
ZIstrIZIrEE, HFIERERAE. HRERERE,
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2.1 ARBEMAADC. eADCHIrADCE EMHEZTADC
BERIHEEES, cADCRAZEETHEES(EL), RMRK
TADCEIZEHHEES, ceADCEEZREHEES(E2),
BMAMADCE[(1.35+£0.14) X10° mm’/s|BHESFEM4
SAMADCIE[(1.09£0.11 ) X10° mm?/s]; BiH4AMeADC
8[(0.34+0.04)X10° mm’/s] AERFEMHANeADCHE
[(0.42£0.03) X 10° mm?/s]; EMAMrADCIFIrADC2ERES
T M4H(P<0.05), WM&,

2.2 ROCEhZELEE ADC. eADC. rADC1FIrADC27Ei2 ti 3L A5 b
BRI MR AUCHRI0.916. 0.915. 0.759. 0.769, ADC.
eADCHIrADCEXITIC 1B, BI-RADS 428%.f5 BT 424G —
ERNZHTRNEE, HReADCENZHBRM RS, rADC2EMNIZHT
BRERS(R2NE3),

1c) ®
1) /)
® 20)

HIA~HIE %, 58%, ALRHEMEE. HlA: 5 REG: 2SS LERTA
WA R, H&TNER, FEEREFHIR®MA; EHIB: TICRIANIA (F&
A); EIC: DVIEfR: %W ZM, WHEZEHES; E1D: ADCEfG: M2 KE
5 E1E: cADCE:: MM EEET. B2A~B2B %, 50%, AA4%KE. H
2: ShABEER: A ERRREW MR, WREE BSAN, FAERE
B A, 2B TICRINIIA (F&A); EHIC: DVIEGR: mEEEREs; H
2D: ADCHIfR: MM ESES; E2E: eADCEfR: MM EMFES.

o
%1 A REBHMMADC, eADC, rADCEEBEE(X10°mm?Y/s)RyH8e
1B1R fBil%g ADC eADC rADC1 rADC2
BM4A 31 135%£0.14  034%0.04 0.69£0.09 0.73£0.09
EMA 43 1.0940.11  0.42%+0.03  0.60+0.09  0.63%0.10
t / 8.787 -8.484 4.292 4512
P / 0.000 0.000 0.000 0.000

]2 ADC. eADC. rADCESHENROCHIZEITLER

BB SHEE  AUC PE  ATEH HERE (%) BRE (%)
ADC 1.22 0.916  0.000 0.755 88.4 87.1
eADC 0.354 0.915 0.000 0.719 97.7 74.2
rADC1 0.636 0.759  0.000 0.440 69.8 74.2
rADC2 0.617 0.769  0.000 0.447 51.2 93.5
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EER, USENAFEEAE LAEE, REERDLT)
AEREREEREEE", ¥R EIRE G SR
BRTEA. AN MRS, EELLIIILEMENEEME, DWI
INEERR BB 5115 R TE ZLBS P i B R AR SRt 52, HEAA
A EIE. EAEHWHAINMGS, S8—aEmi0 N E A
k9 TR BOERD. R ESERARBMHERRA 7,

T A R E S BALSMNEA, BIEKkSD T
TR, SECEMEMBEIIADCEL BIEMEE", eADCEZIRER
RN X TRRAKD FESRERNE RIS, HitE
NI eADC=Sb/S0=exp[-(b X ADC)],bEFRRDWISEHHHIbEX
{&, AFZHRL00 s/ mm?, SISO FIZRIEINY BiEE 7R
HIGHEANESE", TLEBPUTSER—L KBS EALRE
ERET HZREAEMBES, eADCENUEMMERT.EE
MR RN, HeADCIRETDOWIHESH S, B SS BN
FEALAZEES, XEFTAAEMERNENLR, EMY
ERAEBEE S8, ADCHIeADCETNZ FIbEMEM, ES 3
MEZBRWMEM, WAZREE. mEEH. ERERE"", rADC
BE—FERE LA UERRXER RN, Eib—E5Emn
IR, ARERBREE. SRS | N\ T rADCEMERIZHTER Y,

MERRFZTFrADCESE N AFEI S HUE AR E,
Tt F ekt 5EME 2 AR AR TR D, F L AHRAHN
rADC1RIrADC2{E#/TH 5, &M BXrADCE}0.55(FH
LHRE, SRENSSESDNNET.0%. 88.5%, RIArADC
BEBRLTEEERTHES, 1257 286, #HE"HR
INArADCIZ BT SR E R4S R E# LLADCIE, rADCRAEIRS LT
#riE, AFFZTLERERBADCLMADC2EBRES315769.8 %7
51.2 %, HEESFIHT4.2 %H93.5 %, rADCENILEEEM
RSB NESR, 5 ERNIBSERRme—H, &
X FsE RN EE T SUBBAAR LN ARG R, HBLE
AADCEES FIERBE K, rADCSMIE;MEE FE i B Rty
mn, LEEFBAARKISBRIETHRASIHESR, ADCESK
1%, rADCESIEM, ELAHZTIARrADCIET IS RIS b
RSP NEER, FEEW IS ERALE G ERHIT
DEFR. FEEHRETADCHELRSHIERESHRTH
SURERA100%, HBER80.6%, EEES KRBT
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ADCIE 532 BT oL AR BT M M SR A R EE S BIH 71.87%
F78.95%, AR AIAETIC IIE. BI-RADS 4FEH IR E T4 fh
B, THREBHDWIESES, ADCERRMIE, cADCEEH
=, LADCERN1.22X10° mm’/shiZkiieRE, SRENERE
14380588.4 %H8T.1 %, SHEZE"HRER B, KRS
U IANADCENTIC [ B R T FETAERSY
BNME, EISETRIER89%, LhAHIZTRADCEURMES, a8k
SbEmMANG %,

FHRFEUTERYE: (1)bEE—, EMAb=800 s.mm-
2, REIbEZHETADC. eADCHIrADCXITIC 112, BI-RADS4ZE
BT AR AR BT S KB B i — SR (2)AFARROIA
FaE RREREE—EEML.

22 FFRiA, ADCHleADC{EZETIC T1E!. BI-RADS 4FEHBRERE
TR S AR SIS HINE, rADCHIISHTAERADCH
eADCIE, eADCEBERBMBRY, FRSMITERFNEDNLH
th B Bl pR R B A, I PR B TR AL AT A R IR
FEEREL,
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