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[ Abstract ] Objective: Based on dynamic enhanced magnetic resonance imaging (MRI), to explore the consistency of radiomics

parameters obtained by different observers manually delineating region of interest (ROI). Methods: A total of 62 patients with
breast cancer diagnosed in Fudan University Shanghai Cancer Center were selected. The ITK-SNAP software was used to the three-
dimensional lesion delineation. The morphological characteristic and first-order parameters in the ROI were extracted, and then the
consistency test was carried out. Results: In the overall tumors, there were a higher inter-observer and intra-observer agreement
(¢>>0.75), and the intra-observer agreement (all a>>0.9) was higher than inter-observer’s (all @>0.8). When we divided tumors into
mass-like and nonmass-like enhancement according to the tumor enhancement morphology, we found that the consistency of the
morphological parameters was well (all >>0.75), but the consistency of peak and minimum values of the first-order parameter were
less than 0.75. Among tumors of different T stages, the consistency of the first-order parameter peak and skewness of T,+T, tumors
are less than 0.75, and the a value of T,+T, tumors was generally lower than that of T; tumors. Conclusion: The consistency of the
radiomics parameters between different observers is relatively high, which is a further confirmation of the reliability of the results
of previous related studies. The consistency is still not appreciable among tumors with different T stages and different enhancement
forms among some first-order parameters. Therefore, the sample size should be expanded for further stratified analysis.
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2.2 AEBRUEESMRHEGAFZSHN—HMHE
ST

T R it AT 2543 R e e i AL A i B
FESRAL o BRI R Bob Besin Ak i g 19 2SR B
W) i e DL Ay AR, R RS L2 Z
], i Ab T 285 i e — B0 43 BT B e ELATS 35 AT
WM. TEEFBH SRS R ety >0.85,
AE R . AE—Br S5 — SR e, K
3a>>0.75; AH AR Ih B AE s Ak i e v 2 8500

H. f/MEMak0.678., 0.746 (F2) .

F2 AEERUHSMRE —BUES

A8 Hq}g&cﬁé 95% CI 1?12% 95% CI
JESFRHESEL

i 0.918 0.856~0.953 0.992  0.970~0.998
/N 0.995 0.991~0.997 0.997 0.965~0.998
R K3DHAZ 0.984 0.971~0.991 0.984 0.940~0.996
PR A 0.998 0.997~0.999 0.995 0.981~0.999
BRIE B 0.862 0.758~0.921 0.951  0.818~0.987
Fqm 0.994  0.990~0.997 0.992  0.970~0.998
R SHEBE 0961 0.932~0.978 0.973  0.900~0.993
—Br S8

&3 0.997 0.995~0.998 0.999  0.998~1.000
] 0.975 0.956~0.986 0.994 0.933~0.995
VA 0.857 0.749~0.918 0.678 -0.197~0.913
IS oNE] 0.988 0.979~0.993 0.993  0.973~0.998
FEIE 0.993  0.988~0.996 0.998  0.992~0.999
e/ IME 0.857 0.752~0.917 0.746  0.657~0.932
T 0.771 0.603~0.868 0.910  0.666~0.976
L 0.919 0.859~0.953 0.916 0.688~0.977

2.3 ARTHHMRIGEFZSHN—EHES

e BRI H A IR A TRV N T T 3K
MR, BARGRZESHN—BEsr, A
S/ T T U R B 22 B — BOPE A 30 25 SR o fELAIR
TR, 5 — B S RO . i 1Y
a<<0.75 (R3) o 24 MEFM AR E KT
3 SHI R Y e s T DL 1

R3 ARETH MR —B G

<T Y T,

HE AR i 95% CI s 95% CI
L FRESEL

i 0.902  0.813~0.949  0.985 0.948~0.996
e/ N S 0.969  0.942~0.984  0.992 0.974~0.998
RAR3DHAE 0.901  0.812~0.948 0.973 0.905~0.992
PR A 0.989  0.978~0.994  0.999 0.995~1.000
BRIV 4 0.844  0.703~0.918 0.907 0.677~0.973
Ferm 0.962  0.928~0.980  0.993 0.977~0.998
FKHBAEGABL 0926 0.859~0.961  0.975 0.913~0.993
—Br S8

1z 0.998  0.997~0.999 0.996 0.987~0.999
I 0.979  0.9600.989  0.986 0.888~0.991
WA 0.716  0.459~0.851 0.820 0.373~0.948
IEYNEN 0.999  0.997~0.999  0.979 0.928~0.994
SERE 0.993  0.986~0.996 0.980 0.930~0.994
e/ ME 0.823  0.663~0.907 0.844 0.457~0.955
iz 0.538  0.119~0.758  0.876 0.568~0.964
%% 0.895  0.800~0.945  0.990 0.966~0.997




(M BBHEE) 202145530554

255

Bl 2ZNBRENFEEUESRTSEMRAEREE

A AERhERRESRALRLE, AR SRR IAZON10.1 cm; By C: 2B WMEH LR WA T-3h/a) i ; D: ke ibmcl, pkk =4ef Azl

4.6 cm; E~F: 2 WEH LR MDA T3 2]

LambinZg '/ F20124F 5 U G412 1)
WS MiERIRAAAWERE, E2REei
2 5REMIRIR ., g 2 IR E A
ghailk, R E T BRI AT S
FIUERTE . RIS 5 E) 25215 4 0 M iU 1) O e
AR, BErE HE s EEA Al A
AERANTE, K N T oBREEZE, 5
IR T2 2 B DX HA I 45 RAFAE—E i 5E,
SR YRR RSE T g R AR 2 e, AT
LR . R RS, BESRTHY
B AN T E IS S —3E, MR #E
ZH AR AT I PR — 2Ty e

e A BRI — AR T e, &
PE B F R ESE I — I SR 1E 244 WA
(]2 B fe i — 80, I HWEEE N — 2tk
Tk e TS ] Bk, X SRR
GERBML, LRI A R R, 24 WA H AR
TAERAEPAFAmA R, R ERE TSR, K

PEREIH | AP RO i A v = A 1) i ey 2 2
75, WRSZINEIFTASRMERIERRIIE . 3
1% B g i AR 2500 D e SR i A A Jip R
sRALI, R BUE S AR E S B 244 WA 2 ()
— MR (HRARR R SR A A — B 2L
W Fl e/ ME Y — B <0.75. — IS BURFIERD
IREEETT EURAE , PRI IR ROTN A ZR 5 & 73 A
B0, He e g (e A QR i S JB 4 AR i R i3 B
FRRFAE ,  Fe/IMEL S R g A 0 i B AR 28 P )
G U XA B R SR AL A AL R A
LAY B R R LU0 K i b e P S IR S
23 2 MR WL 58 38 0 300 B 8 R 0] R /) I Y A
Peo FeBlEMIRE TR, BRI 4EHIA
)R B B 38 A, S AR RN L AU g
i JEg = 28 PR 45 22 A R I TS B TR 3R A A A Ok
LR PR S A T B A AR
T3AL, AER R AL BEAT B R B i, kB2 AL
A Ml e Ao i A o b B AR L B R 4R 0 SR
I A IE W AU A b, A T ) i A
S AL B AL, SR D R A L 0T, T
B 22 W o AT R N K )



256

WA, TS

SR MRIE R A S5 ML H — B 5%

FT M T T MR, & IIE A= R ETE
244 AL G ] ) — B IR T, (EE T +TH
i e — o 2 5 A R 5 1) — 0Pk <<0.75. R
oA 3R b9 S5 o ok R e G B B SRR AR, 2 T
DIX S H— 32, mTaeEE K. O M
LN AL NTIN G EREY ik E ARy I A FA TR
ZRAEMTTREETE R @ AR/ N b B ik
BEMERAR, AR 2 R R R0 i e b E e
.

FEA D SEAR S A R 2Z AL, BXF LU
S 2E R R SEATY AT ER A — A i i
BIMHZ, ERAAT, REWEE A
BROVRIC—3 Mk ds iy, X2 RS R A oY
SRR 2D UE S AR A KL — 2L
PEES, (A& — N S8 — B AN R T4
RS [R5 A TR S g T BN T, % T 2LAR
S S PR R A R, AT AS I B P AR
s i — 2 KA 5 2 HT i

[Z
(1]

% X Bt
SONG $ E, BAE M S, CHANG J M, et al.

mammographic imaging features of HER2—positive breast

MR and

cancers accnrding to hormone receptor status: a retmspective
comparative study [ ] | . Acta Radiol, 2017, 58(7): 792-799.
SIEGEL R L, MILLER K D, JEMAL A, et al. Cancer statistics,
2019 [ J ] . CA Cancer J Clin, 2019, 69(1): 7-34.

CHEN W Q, ZHENG R S, BAADE P D, et al. Cancer statistics
in China, 2015 [J ] . CA: A Cancer J Clin, 2016, 66(2): 115—
132.

ST SR A FU IR R L 4556 7% A 5k
TR A, 2020, 43(1): 31-35.

HORVAT J V,IYER A, MORRIS E A, et al. Histogram analysis

i )],

[5]
and visual heterogeneity of diffusion—weighted imaging with
apparent diffusion coefficient mapping in the prediction of
molecular subtypes of invasive breast cancers [J]. Contrast
Media Mol Imaging, 2019, 2019: 2972189.
XIE T W, ZHAO Q F, FU C X, et al. Differentiation of triple—
negative breast cancer from other subtypes through whole—tumor
histogram analysis on multiparametric MR imaging [ J | . Eur
Radiol, 2019, 29(5): 2535-2544.
(7] & HLB P S, 55 MRIBER R S H 42 i B
b@éﬂ‘ﬁ WIS IR R M A R kA ()]
BESESUAR R, 2019, 35(4): 484-487.

[8]

[9]

[10]

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

LIUZ Y, LI Z L, QU J R, et al. Radiomics of multiparametric
MRI for pretreatment prediction of pathologic complete response
to neoadjuvant chemotherapy in breast cancer: a multicenter
study [ J ] . Clin Cancer Res, 2019, 25(12): 3538-3547.
YOU C, LI J W, ZHI W X, et al. The volumetric—tumour
histogram—based analysis of intravoxel incoherent motion and
non-Gaussian diffusion MRI: association with prognostic factors
in HER2-positive breast cancer [ J ] . J Transl Med, 2019,
17(1): 182.
DIJKSTRA H, DORRIUS M D, WIELEMA M, et al. Semi—
automated quantitative intravoxel incoherent motion analysis
and its implementation in breast diffusion-weighted imaging
[J1].] Magn Reson Imaging, 2016, 43(5): 1122-1131.
SUO S T, ZHANG K B, CAO M Q, et al. Characterization of
breast masses as benign or malignant at 3.0 T MRI with whole—
lesion histogram analysis of the apparent diffusion coefficient
[ J].J Magn Reson Imaging, 2016, 43(4): 894-902.
BN A LR AT, 5. 0T R BT il B
4%ﬁﬁ1fﬁf)m“uminawU%Lﬂ%ﬁzr}&ﬁgm‘{ﬁ [J]. seigss
2019, 28(6): 377-383.
KIM Y J, KIM S H, LEE A W, et al. Histogram analysis of
apparent diffusion coefficients after neoadjuvant chemotherapy
in breast cancer [ J ] . Jpn J Radiol, 2016, 34(10): 657-666.
LAMBIN P, RIOS-VELAZQUEZ E, LEIJENAAR R, et al.
Radiomics: extracting more information from medical images
using advanced feature analysis [ J | . Eur J Cancer, 2012,
48(4): 441-446.
WU J, SUN X L, WANG J, et al. Identifying relations between
imaging phenotypes and molecular subtypes of breast cancer:
model discovery and external validation [71.17 Magn Reson
Imaging, 2017, 46(4): 1017-1027.
T, W, 5K 8, 4. FLBREDCE-MRUZ R FEAE
S0Py AR OCIBRERT Y [ ] . R B o TR,
2016, 35(5): 533-540.
LI H, ZHU Y T, BURNSIDE E S, et al. Quantitative MRI
radiomics in the prediction of molecular classifications of breast
cancer subtypes in the TCGA/TCIA data set [J] . NPJ Breast
Cancer, 2016, 2: 16012.
CHO G Y, GENNARO L, SUTTON E J, et al. Intravoxel
incoherent motion (IVIM) histogram biomarkers for prediction of
neoadjuvant treatment response in breast cancer patients [ J ] .
Eur J Radiol Open, 2017, 4: 101-107.
XU J, LI F, CHANG F L. Correlation of the ultrasound imaging
of breast cancer and the expression of molecular biological
indexes [ J ] . Pak J Pharm Sci, 2017, 30(Suppl 4): 1425-1430.
ik B MR SR lgﬂ P LR MR A ARG S0
HAYPER R ZEZ AT [1] . AR EEIZeE (i
Fhit) ,2013,7(14);6305—6312

(Yiehi H3Y]: 2021-02-21 &l HIY]: 2021-04-02)



