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ABSTRACT

Objective The objective of this study was to compare the diagnostic efficacy of three different
exponential models (mono-exponential, bi-exponential, and stretched exponential) in discriminating
the malignant from benign breast lesions, based on multi-b-value MUSE-DWI. Methods MRI data of 62
patients with pathologically confirmed breast diseases were retrospectively analyzed. Based on the
pathological results, the lesions were divided into benign or malignant groups, and the differences
between groups in the quantitative parameters of three different exponential models were compared
using univariate analysis or non-parametric tests as appropriate. Binary logistic regression analysis
was performed on parameters with significant intergroup differences. The DelLong test was used to
compare the area under the receiver operating characteristic (ROC) curve (AUC) of the three models to
evaluate the significant difference in their diagnostic efficacy. Resufts Intergroup comparisons showed
that the values of the quantitative parameters of three different exponential models in the malignant
group were lower than those in the benign group (P< 0.05). The AUC of the three models was 0.701,
0.859, and 0.828, respectively. There was a significant difference in the AUC between the combined
model of the parameters of the bi-exponential mode and the mono-exponential model. The diagnostic
efficacy of the combined model of the parameters of the stretched-exponential model had no
significant difference with the combined model of the parameters of the bi-exponential model (P=0.52)
or the mono-exponential model (P=0.08). Conclusion The three exponential models (mono-exponential,
bi-exponential, and stretched exponential) can help discriminate malignant from benign breast lesions.
The combined model of the parameters of the bi-exponential model had better diagnostic efficacy
than the mono-exponential model.
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MENFERE: BEOERWE. BEOERA. B %Xt TR R,

ZbEDWIN=MIELEE: RIEHERE, BERMYT BFE K (apparent diffusion
coefficient, ADC)MMEEIAIY BUKF, BRIEHRSEZEMEBEIFEINRIME,
TEE AWt [ PR KE MO RAAE 5 TR SR B 53 BT A 5 AL 4B AR A0 B I 1 5
FEFysER”, HEE K, B85 BERRMY WA (slow apparent diffusion
coefficient, ADCsiow). RIRFZIY B FH M (fast apparent diffusion coefficient,
ADCrast) FORRY BURR 73 B 5 EL 51 (fraction of fast apparent diffusion coefficient,
ADCrraction of fast) ; HIRIEENIERL, BFRMFAMFMRFEELD BHRIE, BIDHT &
%%ﬂl(di{;tributed diffusion coefficient, DDC)HMI¥ B F R4 E(Alpha, a), FEERILEY
L=

BRAMARNEFLbEDWIFFIF I =MERHTR, KMIEFIER TR
EMETHERAENRTRERER" ;) RIS X AT AT M a0 L 54k
UL RBEM SR R T OIS SRR R BIEMER, AURESE, BERRA
TR IS S5 AL 3 P AR RO BT AR AL F s g ALY, BRIMIESE R AR R B MR
TR PN AR,

EERBERBY MM %K (multiplexed sensitivity-encoding diffusion-
weighted imaging, MUSE-DWI)2ETFFEEIKH % (echo planarimaging, EPI)F5!
MR GRAR, BIEEUAESRARE, ALURST HEGRENS MR,

Flt, EAREESTETZbEMUSE-DWIR BB, XA h IR

(B—1FE] RER, 5, TRMRE, TEMRAE: ARZEF. E-mail: 1215874070@qqg.com
(BHRIEE] 8%, &, TEEM, TERRFMA: ARTEF. E-mail: lihaige@njmu.edu.cn

- 81



82

RECTRIMRIZE 20244E18 $£22% £1H 5 E1718

EESREARREERENER,; HIEBR=ZMRENAERSE
MRTERIBIZET A,

1 BEEAZ*
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RS ERE 32 a 0.898 0.822~0.964 a 553 0.001 3.14~7.31
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=3 REMEAZbEMUSE-DWISEE LR RS =R ARSI

B8 Rt B P AUC R HRM P 959Cl
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B1A-B1F &, 51%, LA, MR AREL X4 ®ROL; E1A ADCHHE, ik EMmEERE, ADCHE=0.611 x 107 /mn’;
F1B ADC, A M H, WM EREMAETHE, B ERBEENR, ADC,,fE=0. 480 x 107s/mn’; E1C ADCr,,
PR E, Rk ERAERE, ADCr.fi=1.020 x 107s/mn’; FI1D ADCrrcion of res I H, M 2B AR,
ADCrruction or rase (=0 222; EI1E DDCOA R B, Rk 2R % €9, DDC{E=0.225x107s/mm’; EIF athZHE, &
M ERAEE, aff=0.634.

d o o

E2A-H20 &, 49%, SLARARR. BTN E R X4 EROT; E2A ADCHYE, Fd 2RBEEE, ADCHE=0. 743 x 107 /mn’;
E2B ADC.. fh %, #x EHBE G, ADC,.(E=0.505 % 107s/mn’; FI2C ADCr. fhHHE, FikZMHmAHE
W, ADCry fB=3.970 x 107s/mm’; BI2D ADCrruciion of ras W B, M ERAT, ADCrriciion or ras fH=0. 505; &
2E DDCOA R, ik 24mIE 64, DDCE=0.753 % 107°s/mr’; [E2F oy HE, WA EREEE, aff=0.737.

W3 R A AR SPGB A . 8 S8 A S A A A F
FLBRJE BYROCH ; ROCHI & B 7, HEAEBAMA ., WA HAMEA SH IR
AL AR B A SRR A A K B FUAR B R R R B AUC B A 0. 701,
0.859. 0.828; ADelongiihthik, WAGHMEA SHIHKESHA 5 B
A Z B A Gt £ 5 (P=0.023); ffd 5 HEA SHER B A 5 W48 3
AR SHIRSAAL (P=0. 52) KB HAEA (P=0. 08) Z F B4 itF %57,
(3: ROC=receiver operating characteristic curve==%iX# T/E45 M i
e % AUC=area under the curve=%iX# TIEHME & TER)
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