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Differential Diagnosis of Benign and Malignant
Breast Lesions Based on Quantitative
Parameters of Magnetic Resonance
Multimodal Imaging and Its Relationship with
Clinicopathological Features

XU Jing’, MA Guang-hui, LIU Peng-hua, WANG Yong-gang, TIAN Zhi-yong.
CT Room of the First Hospital of Handan City, Handan 056002, Hebei Province, China

ABSTRACT

Objective To analyze the value of quantitative parameters of magnetic resonance multimodal
imaging in differential diagnosis of benign and malignant breast lesions, and to explore the
relationship between the nature of breast lesions and clinicopathological features. Methods
One hundred and twenty patients with breast occupying lesions in our hospital from January
2015 to December 2022 were enrolled. All patients underwent MR multimodal imaging
examination, including diffusion-weighted imaging (DWI), magnetic resonance spectroscopy
(MRS) and dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI). Taking
pathological examination results as the "gold standard", the value of this examination method
in differential diagnosis of benign and malignant breast lesions was analyzed. According to
the nature of breast space-occupying lesions, patients were divided into malignant group and
benign group, and the clinicopathological features of the two groups were compared to analyze
the relationship between the nature of breast lesions and clinicopathological features. Results
The pathological examination of 120 patients with breast occupying lesions showed that 98
cases were breast cancer (81.67%) and 22 cases were benign breast lesions (18.33%). Taking
pathological examination results as the "gold standard", the sensitivity and accuracy of DCE-MRI
and combined diagnosis of breast lesions were higher than that of DWI (P<0.05). The apparent
diffusion coefficient (ADC) and rADC values of breast cancer group were lower than those of
benign breast lesions group, and the proportion of type [ TIC curve was lower than that of
benign breast lesions group, and the proportion of type III TIC curve was higher than that of
benign breast lesions group (P<0.05). The ROC curve was drawn. The results showed that ADC,
rADC and TIC curve types had certain value in diagnosing the nature of breast lesions (AUC=0.815,
0.850, 0.911). The proportion of irregular tumor shape, irregular fringe and uneven enhancement
in breast cancer group was higher than that in benign breast lesions group (P<0.05). Logistic
regression analysis showed that the clinicopathological features of tumors were closely related
to breast space occupying lesions, and irregular shape, irregular fringe and uneven enhancement
were the risk factors of breast cancer (OR > 1, P<0.05). Conclusion The quantitative parameters
of MR multi-modal imaging have certain value in differential diagnosis of benign and malignant
breast lesions. The occurrence of breast cancer is closely related to the clinicopathological
features such as irregular tumor shape, irregular fringe and uneven enhancement.

Keywords: Benign Space Occupying Lesions of Breast; Magnetic Resonance Multimodal Imaging;
Differential Diagnosis; Clinicopathological Features
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1.2.1 MEIRZESHG FEES (LT TFELBEBN
F2EHTRE)YRAAIIFI.0OTEBEMRIFHENEE, LU
1I6BEARTHEE. 2EBNEML, AREASE, HET
EaEXMBEEZEXMEAEE TA. (1)T1IMARE&(TWI). T240
RE(TWH)FR, HERTWIHEHESH: EEK(E(TR)=6ms,
[EIEBYE)(TE)=2.46ms, FEF=0.5mm, BE=5mm, fLF
(FOV)=360mm X 360mm, HEXE(NEX)=2, T.WIHH#ES
#5. TR=4000ms, TE=54ms, EE@=0.5mm, EE=5mm,
FOV=384mmX384mm, NEX=2, (2)iR&EIMA(DWI)FFIHH#
Z¥. TR=5700ms, TE=55ms, REiEE=2mm, BE=5mm,
FOV=360mm X 146mm, NEX=3, ¥ &&= EF(b){E=1000s/
mm2. (3)HEHEIRKIZME(MRS)HESE: RRBEFEEMRSH
B, KEKN2.0cmX2.0cmX2.0cm, EEMAFEM F1T
MRSEfI, EERMRARE, EHBEMEBX(ROI), AREM
6T, ERELIWMARBEXEGIERAE~Y. (4)
W IRNSIEE (DCE-MR)FT . RESETHESEF L 5K
AN03mmol/kgil BB FH R (AL RALELD L, BHEF
H10860001, #4&: 15mL), RE3ImL/s, FHeEFLURE
TREFENEEE KIS ML, 30s/FFBEME, ESTHcHLERE
%, SHIREEI64s,

1.2.2 BGEAE BrAEEGER LA EADWASERIETE
U, EABEHELERGFunctoo FRERRMYT BIAE(ADC)E, #H
MEZADCESHEXFADC(rADC){E, 7EDCE-MRIFFIH, EURZE
KB R Ay 0 X (B AR 61 1E30-40mm2) RO, BFFHiMm.

R BRSEERKER S ARKL RN E(n)

T, FEXIE, SLHIEhENEESHLK(TIC), HihiFs FH A
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RIgh RITRTICHZE, AFRZETEEMXEGHITOR, N
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E” , DEEIRZESHEEFZHIAE B SHERTHNMN
Bo GMKIBEABRLIUMRTEREEES NI EEASHERY
SR, WEEFLAADC, rADCATICHIZLEE, (4)3FLbFLBR=LA
S51BRRMRTAIRKRRERET, S8EFSER/HMER. 71
M) B&(GEB. ER/AMU). BUEGIE. FYS),

1.4 S FHZE HIBELBERASPSS 23.084, HEBEKILL
(x £5)RT, MUthI; HEARAN%)RT, UxBk; L5
SN E TErZR (ROC) 2 #7ADC. rADCR TICHhZA B2 T 2L ARR
THRNNE; LRLSUEREERSIRFFEFTENXR, U
LogisticEl)3An#iele, P<0.05AEFRBHITER N,

24 B

2.1 IRERELR DROFIARSUMFERERRENETERE
T, FLAREE98M(81.67%), FLARRMFZ221(18.33%).

2.2 HHBESESREENCHARFEERNMNE LUFE
RELRN “€inE” , DCE-MRIRBESIZHILIEFTHERNR
BE. EHESTDOWI(P<0.05); MMzl AEERELR, &
SREZE(P>0.05), WEL. 2

2.3 FRAMRILE SR REUITIRSERRARADC.
rADCRTICHRZR A RI LY FLAsELBADC, rADCERTF AR EM
BT A, [BTICHESIETARRMRTAH, METICHES
e T IR BMERT4H(P<0.05); MEIIBTICRZ SELELER, &
BAREE(P>0.05), M&K3,

R2 B RS ESREREN S HARFEERNNE

2 b RIBHMELER ait LA E  REE BRE EE
AERE  ARRERT DwWI 84.69(83/98) 77.27(17/22) 83.33(100/120)
DWI AR 83 5 88 MRS 89.80(88/98) 81.82(18/22) 88.33(106/120)
ARBRIERE 15 17 32 DCE-MRI 93.88(92/98) 86.36(19/22) 92.50(111/120)
Ait 98 22 120 Ba 95.92(94/98) 86.36(19/22) 94.17(113/120)
MRS iR 88 4 92 x2 8.878 0.867 9.020
ARRMERET 10 18 28 P 0.031 0.833 0.029
&it 98 22 120
DCE-MRI FLAgs%E 92 3 95
LRRMRT 6 19 25
ait 98 22 120
3= A ARsE 94 3 97
ARBMERE 4 19 23
ait 98 22 120
RIFAMRALR S UMEREBEUHLIRSREMMJADC. rADCRTICHLABILLR
A3 ADC(%£s, X10°mm?/s) rADC(%) TICHRZ[(%)]
18 ma T8
HLAREE4E (n=98) 0.9440.28 66.53+7.64 4(4.08) 9(9.18) 85(86.73)
ARRMEFTA(n=22) 1.37+0.39 78.25+8.12 16(72.73) 5(22.73) 1(4.55)
t/x2 t=6.025 t=6.429 56.115 2.019  59.770
P 0.000 0.000 0.000  0.155  0.000
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2.4 ADC. rADCRTICEIZERE ZIAREERNNE
ADC. rADCKTICHZREFANINEE, BIRBREMRIEN
REZE(1=7L80E, 0=ILIRRMRE), LHIROCHLZ(LE]L),
ZRET, ADC. rADCRTICHZARBIARBEERAE—
EHH{E(AUC=0.815, 0.850. 0.911), M4
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RMHL A (P<0.05) M&KS,

2.6 RS UMREMRS REFRBRENRR BiERRK
RIEFEFEANEEE, BARSMIEREEREANRZE (1=
%, =ABRRMRE), LlogisticRlANH, LERET, MEIRRK
RIS AR SMIEREBTEX, BSFRU. BEER/F
M. SRRSO RABERNRMREZ(OR>1, P<0.05), %6,
2.7 REREGIE R (WE2-7)

4 ADC. rADCRTICEIZARR IRARRE RN &

RHnT S AUC  TRHEIR P 95%Cl| cut-off HRE RREYE ABEXK
ADC 0.815 0.055 0.000 0.707-0.923 1.175 0.786 0.727 0.513
rADC 0.850  0.045 0.000 0.762-0.938  72.265 0.796 0.818 0.614
TICHRZE! 0911  0.033 0.000 0.846-0.976 0.867 0.955 0.822
R5 FEMERAR S AR B E SRR ERAEEBn (%)
IR RIRIBIHE FLBRAE4A (n=98) FLBRRIEFTH(n=22) x? P
FEAS[61(%)] B/ ER 31(31.63) 15(68.18) 10.153 0.001
A 67(68.37) 7(31.82)
BE[H1(%)] DI} 25(25.51) 14(63.64) 11.905 0.001
ERI/AHM 73(74.49) 8(36.36)
BUEERIFI%)] 45 30(30.61) 16(72.73) 13.481 0.000
T4 68(69.39) 6(27.27)
®R6 ARG UM REMRS RFKRBIHENXR
Il PR ERAFAE 28 B AR Waldx? P& OR 95%EEXa
RS RHN Ef/MER 1533 0.507 9.153 0.002  4.631  1.716-12.502
DEER/ARN - SeE 1.631 0.500 10.638 0.001 5110  1.917-13.619
BTIHS 184 1.799 0.527 11.677 0.001  6.044  2.154-16.964
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BRI KR, SESARARRIRBIERTEL, HA8
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