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Clinical value of nomogram model based on multimodal ultrasound in
differentiating benign and malignant lesions in
BI-RADS 4 category breast lesions

ZHOU Weijun, LIU Yong, XU Ping, WU Lanying, WANG Ying, XIAO Rong, YANG Min
Department of Ultrasound, Beijing Shijitan Hospital , Capital Medical University, Beijing 100038, China

ABSTRACT Objective To establish a nomogram model based on clinical data,shear wave elastography (SWE)
parameters and ultrasound imaging radiomics, and to explore the clinical value of the model in differentiating benign and
malignant BI-RADS 4 category lesions. Methods The clinical data, shear wave elastography and pathological examination
results of 403 patients with BI-RADS 4 category lesions from 3 hospitals were retrospectively collected. A total of 282 breast
lesions in Nanjing Drum Tower Hospital from December 2017 to June 2019 and the First Affiliated Hospital of Anhui Medical

University from June to December 2019 were selected as training set. A total of 121 breast lesions in Beijing Shijitan Hospital
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from April 2022 to June 2023 were selected as validation set.According to pathological results, the training set and the validation
set were divided into benign group and malignant group. The radiomics features of B—mode ultrasound of the lesions were
extracted and the radiomics score (Rad—score) was calculated.Univariate and multivariate Logistic regression analysis were used
to screen the influencing factors for differentiating benign and malignant BI-RADS 4 category lesions, a prediction model was
constructed and a nomogram was drawn.Receiver operating characteristic (ROC) curve, calibration curve and clinical decision
curve were used to evaluate the diagnostic efficacy of the model.Results In the training set and validation set, the age, lesion
size, and maximum, minimum, mean and median values of SWE (SWVmax, SWVmin, SWVmean and SWVmedian) in the
malignant group were higher than those in the benign group,and the differences were statistically significant (all P<0.001).
After feature extraction and screening, 13 radiomics features were finally included in the calculation of Rad-score.The Rad—
score of the benign and malignant groups in the validation set were —1.07 (=1.64,-0.37) scores and 0.07 (-0.30, 0.56) scores,
respectively, the difference was statistically significant (P<0.001). Multivariate Logistic regression analysis showed that age,
SWVmax and Rad-score were independent influencing factors in predicting benign and malignant breast lesions (OR=1.107,
3.919,4.180, all P<0.001).The nomogram model was established based on above three indexes.The area under the curve of the
nomogram model was higher than that of SWVmax and Rad-score in the training set and validation set (hoth P<0.05) , and the
calibration curve showed the fitting degree were good (both P>0.05).In the validation set, the nomogram model could achieve
higher clinical benefits in predicting benign and malignant BI-RADS 4 category lesions and could reduce the unnecessary
biopsy rate by 61.16%.Conclusion The nomogram model based on age , SWVmax and Rad-score can effectively differentiating
benign and malignant BI-RADS 4 category lesions, and reduce the unnecessary biopsy rate, which has certain clinical value.

KEY WORDS Ultraonography ; Shear wave elastography ; Radiomics ; Nomogram ; BI-RADS 4 category; Breast lesions,

benign and malignant

FL AR g 2 B TR 0 R A e B o B
2013 jit BI-RADS 732 1y )iz W H , H Hi i PR FLAR
FERIZWER PR T R R M . BT D SR 1R (shear
wave elastography, SWE) BE7E BI-RADS 432 L fifh [ $2
ven LR 07 A 0 ERR R L {H BI-RADS 4 2870 B
S (R AR A B R R A R SR T AR
A 25 AR B v im0 38 R PR G AR A SRR R A 3K
S R ROEAPET S SN RIS — e Y ]
53 BT 5 S o 70 0 A 7R L W B RS R
BT UL, AHIE I HOUAE S — Fh 25 A I R B8 kL .SWE S 44
SO P AR 2 9 2 IR AL FF PRI H X BI-RADS
4 JSFLIRIE AR RO ) 45 B2 W akcRg , DA 2D )b
AR AR WA BLIE A

BRETE

— B4

[ Jo5T A WA 4 3 5% 1% g 3L 403 f51] 22 955 BEIE 52 ) BI-
RADS 4 JE ZL IR 0% 78 J 35 B8k} AR % 18~84 %7, 1 1Y
(40.99£14.23) % . 2403 PFLARM A, b R &t
2854, AT AT HEMRIRE 1981, S48 N L 3 IR 46 1,
AL PE BRI 301, BL MR A R i mg 11 A4S 5 3% 1 g
1184, A5 I M PE 45 9 1004, 345 N R 9 1,
BN S A B 44 L2017 4E 12 H &

2019 4 6 H m &t B8 B B 19 172 4> FLR 9 &k A
2019 4 6~12 H LR FBF R 245 — B & B B i 110 4
FUR R A N4, L2022 4F 4 H 2202346 At
S AR BEY 121 A FLRR A R I TEAR . AR R
PREE AR ZR A TN IE AR 23 501 43 R AV DR
YIGRBErh , RYEL 205 4, A 77 4 s KUEE T, R
PELL 804, M2 41 4> AN A AR HE . DY)k B K 5
kb @ F A mk 5 00 6 A T 2 SR P R AT R R A
SWE Fa £ H. 11403 Wit s I R g 38 MG AR RT3
HEBR bR o« O AR JiE ok H At B 5 5 s QAT IR I
FLI BRI A B s OSWE R 22 . AR &
I B e 32 DL S, Ay iR 4 B i Rl

= AR S

1 AR IR 7 KAl i 5 Resona 7 (0%
W 2 WM, IR AR R A FH i i Resona 8 %
{6 Z WA IS WL, L1 1-3 Rk PR 3~11 MHz,

2 KA i B R A e R E YU T L
BRREIZVAHE HE SR (2017 4F R Y Bk R KL i
SR K R R V) TS il AR A, IF MR 4 2013 bt BI-RADS
SPRARMED AT IS ARG T SWE K, T E bt
A IO K e R T S5 AE K B B’Z, I B)) Elasto #%2
B, 8 STE B2, 55 U1 ik o B (B 1 R 0~10 mi/s,
I kISR DX s AL AR A3 1 R R AR SRR T 4



I PRAR S R 2 2% 2024 4 1 5526 455 130] J Clin Ulirasound in Med , January 2024, Vol.26, No.1 <23 -

21 PR FEIR S 5 R TR L, 0t N e g, F s R
gjﬂ 100% 5} s 45 K115 5 ¥ Measure ¥4, ﬁ%?ﬂﬂ%
W kb AT I, R G A B3R BUR kL N R B B
W R e KAE L e/ ﬁxqzﬁjﬁ&quiﬁ(SWVmax\
SWVmin ,SWVmean }2 SWVmedian) , 54 &t 4 1 &
W 3R BCEHE . U B #ER 3 4 B S 3L
H?h%g‘?/\ﬂ’]iﬁm i 5E AR, B DL AR — S 2 B R ik

Jﬂz#ﬁt

%%%?ﬂ% FAEPEHL : B 4 AR R
8 e I:Jﬂif%Iﬂﬁ}iiﬁ%é@%ﬁ?ﬁﬁﬁ%?ﬁﬁ#
ITK-SNAP 3.6.0(http : //www.itksnap.org ) % 95 %L K [ #2
P EMGHEAT 43 E (1), B B MATLAB 2013a -5
(2% MathWorks A 6] ) #2 BUZAR 4 2= Rk . B
P b 04 K i R 75 G SR B B 396 S FE AR A 2R kE
TE A5 42— B R iE L9 AT S HRAE L300 4 S0 3 4
fIE (55 180 1 I BE U AR AR P ARRAIE L1 1A I JBE XK /N
FERFAIE L 109 A i B 2B BRRRAE ) B2 45 A~ /INERRAIE .
2 Ji) J SR JH 7 B R LA AR VA 4l 30 Akt F H—
24 B2V ARV RE () 5 2 PR 2R AT R 1) SR 2 N AR
KFRBCC) PEAL W5 (8] MOULEE 5 N 2Pk, O B
1CC=0.75 B AR A 2= RHE I F- 2T Z—score brifEfLAD B,
TE N AR R P /)N 446 0B A0 4 R 3 8 08 7 0307k T
Z N % Logistic FNE 745 2 B PURRE , 1A RRE A LY
1 R EOTF IR AR L #1741 (Rad-score )

B 1 BI-RADS 4B Z&kh KB e R (A) Ko o BT (B)

4 A RIE L BETUNZRAE R FH P 2R A0 Al R 8
#E Rad-score J& SWE S, #EHL P<0.05 [ S Bt 1%
[ & Logistic [0 )9 438 , i ¥ % 51l BI-RADS 4 28 i
I A8 R S ) R 25, SR FH 1) I 328 A0 0 ) s
BI-RADS 4 ZEZL i 728 KOG iR R I 22 il 91 4L K]

= Gt ab e

M R F (A 4.2.0, http : //www. Rproject.org )
HATG T . Kolmogorov=Smirnov LA A inan
HEPORHIESYE, AFE ES TR RO vas 205

K A5 s A FFE RS AT TR LM (Q,, Q5)

FIR 2K H Mann—Whitney UKz, 231l 523878 TAERE
fiE(ROC) 1253 H1 Rad—score SWE S5 K 51 2k P55
SN B R I AR v L R 2 RO Y12 W ALRE
ith £ T 1 AR (AUC) LUK Delong K 56 o 22 i) A5 1
i1 £ 3k F Hosmer—Lemeshow 4 & It B K5 55 1 f 51)
2R PR IED R A5 1 BEE , P>0.05 715 B 100 A o B 105 5 22 i i
PRYCTR M2, 38 3 oAb S0 ik AR 7R AN [F) 13 (B A 232 1 1 i
WS i >R Bff o A1) 4 PR ASE 8 ) i RO A - P<0.05 Ry 22
SAGIFE L

# =X

— IINZREE S B E B I R TR (SWE S AL AL

Y25 5 B 5 ik 4 vh ol P 2H AR 0 0 bk R
SWVmax ,SWVmin,SWVmean Fll SW Vmedian ] 5 T K
PEA, 22 R A GE TR L () P<0.001) . W3R 1,20

—HA R %QE% SHEHEH A Rad—score Hu3sE

X I 44 P I U 2 I ) S AR A S R R AT EE A
PERRIR , 45 R R A 200 M RFIE R 1CC20.75, Sl by
ARG 1 , BR WA R BRI 13 AR AR T
11 5 Rad-score, 23 2 A : Rad—score=—0.151%*original _
firstorder_Minimum~-0.800*wavelet_LH_glem_Correlation+
0.089*wavelet_HL _firstorder Skewness+0.296*wavelet_
LIL_glem_Idmn-0.566*wavelet_LH_firstorder_Skewness—
0.458*log_sigma_5_0_mm_3D_firstorder_Skewness+
0.068*original _glem_ClusterShade—0.129*wavelet_HH_
firstorder_Mean—0.009*wavelet_LH_glem_Imc2+0.297*
wavelet_LL_gldm_DependenceEntropy+0.348*wavelet_
HH_firstorder_Median+0.244*log_sigma_5_0_mm_3D_
gldm_DependenceNonUniformityNormalized—0.111%*log_
sigma_4_0_mm_3D_glszm_SmallAreal.owGraylLevelEmp
hasis=0.673. Y £ K Btk 4R R4 5 2 Rad-
score LW A ST L (3 P<0.001) . L3R 1,2,



- 24 i B

i 20244F 1 AEE 26555 18] J Clin Ultrasound in Med, January 2024, Vol.26,No.1

F 1 NG R 5B ALIG R TORE SWE Z40F Rad-score LLIK
o SWE Z4{ (m/s)
215 RIS (%) AN (em) Rad-score(43)
SWVmax SWVmin SWVmean SWVmedian

K2 34.80+11.33 1.85+0.89 3.66+1.36 2.30+0.74 2.91+0.96 2.90+0.94 -1.05(-1.73,-0.45)
N2 53.77+£12.36 2.62+1.16 7.32+2.17 3.29+1.36 5.00+1.64 4.91+1.66 0.28(-0.33,0.85)

VAL -11.73 -5.27 -13.83 -6.06 -10.53 -10.05 2445.00

Py <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

SWVmax .SWVmin .SWVmean .SWVmedian 73 3| 4 « 57 )3k 1 1 B K( B/ IME SEI(E 7280 Rad—score :

AR E I

Fz2  WUFEPR REH S EHEAIE R TTR . SWE S50 Rad-score HL3E
SWEZH(m/s)
251 AR (%) gkt RN (em) - Rad-score(4)
SWVmax SWVmin SWVmean SWVmedian

RPYE4l 37.00£10.41 1.70+0.72 3.54+1.24 2.39+0.76 2.96+1.02 2.91+0.99 -1.07(~1.64,-0.37)
MMEA 55.68+10.55 2.64£1.67 7.10£2.19 3.48+1.24 5.01+1.58 4.97+1.52 0.07(-0.30,0.56)

7z {8 -9.26 -3.42 -9.65 -5.18 -7.52 -7.89 514.00

P <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

SWVmax SWVmin SWVmean .SWVmedian 735124 « 5 U B2 e A AR fie/IMEL AP BIE (5245 Rad—score : SEAR L2 3F 43
= BRI Ky UESE BI-RADS 4 2 3L IR 28 RGP AUC & T

B ERERARITFE LN SEMAZHE
Logistic [A[IH 7041, 45 5 /R S 4F I .SW Vmax Fl Rad—-
score Y] S 5| BI-RADS 4 2 i 28 B %4k 14 1k 7
S & [OR=1.107 (95% I {5 X [f] : 1.062~1.160) .
3.919(95% ] {5 X [f] : 2.025~8.708) .4.180(95% 1 {5 X,
] :2.433~8.045) , ) P<0.001 ], FET LA N &4 a1
DAY | 2231 B 31 2% PR UL IR 2.

Y ARG IE

L.ROC M Z& 70 Hr 7 , 91 £ PR B 1) 11 24 B

Syt R D

SWVmax Fll Rad—score Bl N ], 22 BG4 it & &
(7=2.42.4.01,%1P<0.05), W33,4F1K 3,

2. SRR ZR AT S, 310 2 PSS U T 1)1 5 B D 6
TE 2 0 8 e BE ¥ 8 (=619, 4.12, P=0.721.0.903) .
LIE 4,

3. RV IR 3BT S, 24 B (B M >59% B fiff
FH B £ Pl A5 750 5 551 950 91F 4 v BI-RADS 4 2 7L i A%
BEATIRYT (R BT A o A2 3 0 ) s 4 AN TR T
(BB T A A8 350 Sk B 1 ) RE AR A5 B i i I R i 25, L

40 50 60 70 80 90 100

()

15 20 25 30 35 40 45 50

55 60 65 70 75 80 85

SWVmax(m/s) T T
2 3 4 6 7 8 9 10
descore( . : . . : ,
Rad-score(5}) 55 -5 -45 -4 -35 -3 25 -2 -15 -1 -05 0 05 1 15 2
s v v T T T T T T T T T T 1
oA 0 20 40 60 80 100 120 140 160 180 200 220 240

WA

B2 S5 BI-RADS 4 253 I 2s

0.2 0406 08
S —
01 030507 09

AR F



I PRAR S R 2 2% 2024 4 1 5526 455 130] J Clin Ulirasound in Med , January 2024, Vol.26, No.1 <25 -
&3 SWVmax . Rad-score M3 2& IR FM I 2548 H BI-RADS 4 ZEFLIRRAS KBV Y12 Wk e
ViRiS AUC(95% n] {5 X [a]) RALE (%) TS (%) FHE TR (% ) B T (% ) HER (%)
Rad-score 0.845(0.789~0.901) 75.3 81.5 60.4 89.8 79.8
SW Vmax 0.904(0.858~0.951) 81.8 88.8 733 92.9 86.9
Y12k KI5 R 0.970(0.950~0.989) 87.0 97.6 93.1 95.2 94.7
AUC: 28 T mEf
Fz4  SWVmax,Rad—score S 3| £k EIAR A TN 40 5E4E 7R BI-RADS 4 2 FLARRAE BBIE 2 Wikl b
ik AUC(95% Al {5 X ]A]) REPE (%) FEREE(%) FEPEFEINAE (% ) FPETTAE (% ) HERR (%)
Rad-score 0.843(0.773~0.914) 75.6 76.2 62.0 85.9 76.0
SWVmax 0.915(0.855~0.975) 78.0 93.8 86.5 89.3 88.4
B 2 R 7Y 0.981(0.961~1.000) 85.4 96.3 83.5 92.8 92.6
AUC: HiZk N fL
1.00 10T v
0.8
0.75 o
| 06 4
2 :
0.50 =04
7 Y-
™ --- Ideal
0.25 ~ Rad-score 0.2 ~ Apparent
— SWVmax Bias—corrected
_ Bk PRI 001~ : ‘ ‘ ‘ ‘
0.00 0.0 0.2 0.4 0.6 0.8 1.0
0.00 025 050 075 100 SR ®
14 ®
Lo{ ™ 7
1.00 7
0.8
0.75 y
*jéj 0.6 1
= =
B 0.50 2 0.4
™ --- Ideal
02 — Apparent
0.25 "~ Rad=score — Bias—corrected
- SWYmaﬂfP 0.0 - ‘ ‘ i i ‘
- IR 0.0 0.2 0.4 0.6 0.8 1.0
0.00 ; - ; S A 22
0.0 025 050 075 1.00 o B A o
|-k B pE B4 FIEBIILEYINGAE(A) BIGIELE (B) AR HE I £ ]
A YIZRAE ;B Bk 4 0.4 -All
. e - B 2k PR R
3 FILEERIA SWVmax & Rad-score 45| BI-RADS 4 431 Bt 25 _SWVmax
BLIERE R ROC 2R & 0.3 - gad—score
— INone
{657 FH 1) £ RIS 750 o 00 2L e A A o 7 1 e 225 AU A o2
SWVmax 8¢ Rad—score 5. ULIE 5, i
0.1
it i
AT HERG T BI-RADS 4 28 3L 05 28 BB
8 TN - 0.00 025 050 0.75 1.00
W T 88 AT O R M S R R %, AT, I,

TR ZE I R ik 1) & A s B 7 SR AR 2 . H A
WA B 20 5 T = BI-RADS 4 25 3L AR
I A% (412 W TR 6 A T R 2 SR R AR R P L
BUR B 3 FE A (A AR — 2 I R sl AR =

REAF o AWFTRGE T —Fh a5 5 IR R BORE SWE S8

&5
AR P&

FI LR EIRE R SWVmax M Rad—score FE56G TIEEE F it PR ok o il 26 18]

P AR A 5 A 40 BI-RADS

4 R FL IR AL KBRS W RRE , LU D R A AR

AR AL

ARWFFER BT T I 20 K gk 5 b RAE A S



- 26 ¢ I PRAR S B2 2% 2024 4F 1 A 5526 458 130] J Clin Ultrasound in Med , January 2024, Vol.26, No.1

WM BB A B RS R Y T R
2H (¥ P<0.001) ; Z R % Logistic [ H 4347 fos 4E 2
Y07 BI-RADS 4 28 ZL AR A48 K%M 0% 1k 57 5% i) R 22
(P<0.001) . BEAEWFSRIOMRET, ZE225 5 AHEh b
BRI, U R AR R R s &, B %
PEFLBR I AR AE IS SR HHTE 40~69 B o ARBIF 58 485 S 5 H
— 30, BV R AR S A TE 50 % A Ay AR IARE IR 2
AN S g S S S

R 7 SRR G A A 3 B R ok ) b
PR, 2 — ol kR Xk 2 L 0 20 4R R DA O vk, Hep
SWE B A 8 52 PR 0 2% st il f5 S A, X BI-RADS
4 257U AR R 0 5 ) B AT A i RS R e
72 by WAE SR SE & B SWVmax 28 51 LRk 78 B v
(3% RE it 5 L BEF 55 BI-RADS 4A 25316 25 (112
TR BE SRR A B0 4> BI-RADS 4A 2R 7L IR
A B RS R TR . ARSI SWE A6
I RS N || [ N T o S L A
SWVmax.SWVmin.SWVmean X SWVmedian 35 T B
PEAL, 22 55 A Go it 5 L (¥ P<0.001) ; 2 H %
Logistic [ )543 1 2 78 SWVmax & % 5] BI-RADS 4 2%
FLARIG AR K Bl S 52 R R (P<0.001) , 5 ik F
FEER—F ., ABFFERH SWVmax %5 BI-RADS 425
FLUBRIR AR K BAT A i B2 Wik B, HAE DI 2R
B UEEE (1 AUC B (43908 0.904 F10.915) ,fHH T
SWE J5z B b0 5, 308 430 7208 G 286 VR 98 I ML 5 K
Bl i A4y R R A R T A
f0s) ) S B ROB R AR Z M R S S B R R, 1
0T AR BE P B AR BRI 5 S B AR AR

FAR AL 2F 0T LA ey 3 e b 2 RO 9 48 7 R v A
AR TG 32 U 0 R AE A5 S, S B B e fib g PN S S I
PEU S BT SE T8 X I R R B AR 21 A
FRAEF 25 2L A8 RO 45 5 iR Hoas Wl e
LA IR EITS WK A Y, B # 8] 55
B o AT AE AT I 5T 3600 L AR L 2
BI-RADS 4 22| 28 (1) I B e 75 AR, A4 131 3R
AR T (5 G A 2 R AE L35 6 1~ — B R AE F 7 A2
PR , 5 Wang 57 HF 45 AL . b — B R fiE
T IR AL R AR 3R AR R W A, K L
A AR S T SO, S T AR PN A ) S
PEUS AR SE BT R AR A 2 R AR 5 3R 15 Rad-
score , 45 L 5 7 I 2k 4 K 56 iF 4 PO 4 Rad—score
HE T B4 (3 P<0.001) ; HZ W E Logistic [\ )9 43

Hr i 78 Rad—score " %2 51 BI-RADS 4 2K 3L iR 28 B L
PE B 7 S0 P 2 (P<0.001) , 5 Luo 25 1F 5% 45 B —
o AR I IS WA RURS S04 72 7 1 A 55 R
i S AN ECHE A S B0 E 4 LUK 56 Rad—score 19 2851112
Wik fie , 4 R BoR HAE R T B AUC 1 0.843, BLAT
RIFMIZWIRE Az AL BE T) o T3 (R 4 2= Rk B
PER R B S 2R 05 R e — B 15 e SR 4
i S S A O, AT ) LR AR RO A B T
P % 5 BI-RADS 4 28 7LARIR 28 KB A2 Wil g .

A FE F T AR . SW Vmax 1 Rad—score 14 2 4 51|
BI-RADS 4 ZEFL i 48 BB M 1 51 2 IR A, 25 5 i
7 HAE I SR A T 5 e 4 vp 3 HLAT B R 1902 B AL g
(AUC4351250.970.0.981) , 7E S GEAE H ) AUC B 1 T
Rad—score FIl SWVmax L0l I (3 P<0.05) ; H A% #E il
2 BN BRI G4 B R TIE AR rh i P05 38 R4
F WL AT I BI-RADS 4 28 71 [ 3 M 5 728 B A 6
5 G R SR e A SR ) A R A v I R R SR il
7% 24 T ARE 2R R 59%~99% I, {87 JH 471 2% el A 50 3 300
BI-RADS 4 2 | i % M0 22 (9 ¥ Wi 2 s T 5l feli 1
SWVmax fll Rad—score , B4 5 i3 W Il K & FHE . X T
BI-RADS 4 2 X UL b ZLIR R AE , 16 m > Itk A T 2
TGS, {H BI-RADS 4 280548 1 55 1 )12 B P i
R (39%0~94% ) , Hor 4 A JEIR 28 3G ME KUK AL 29%0~10%
S TRZAEDLEIGK . ARBFITLE R BN, 514
TR B0 IE 4 v 1 [P 4 T (B 92.8% , & FHZ A% AL g
I 6 Y 92.8% A B 5 A% B 4 0 IS ARG L BRI Ok 2D
61.16% (74/121) By AE W ZETEK , ol 42 1 835 099 o AN
BT PR IRIR 2%, 5 Wang SE2 VIR 45— B IR IR A
Il R FEAL . SW Vmax 1 Rad—score 25512 Wil LXK ZL R
AT A RO 2, R A D B KGR AL TR

A G 04 Jed B < Oy 01 B BF 5, BF 9 % B2 A7
FESERE M Ay, HLA8 R ] — S 75 2 RS, 25 3
5 T R AT B E ; @FL MR & A s e P R 8K
Z AR AAGEBUR H BEAME B A SWE 25 T2
FAMT, S I PR S 00 2 G A A I B T A P 4
YN S3HT , AR) T 4 T A T AR AR 5 DA 5T AN —
Y IR B R P R T N T 003, R RE 5 4 B R R 48 1)
S STRZS [R5, AT R BRI 22 IS AT B X
FLARAG AR = 48 7 MR A TR 9T, SR 4 1hT 1 5 AR
HEEFE .

g5 LTR 5T P AR 4%  SWE S50
I R 9% ek 4 2 1) 271) 28 P 55 760 R A 3048 51 BI-RADS



I PRAR S R 2 2% 2024 4 1 5526 455 130] J Clin Ulirasound in Med , January 2024, Vol.26, No.1 - 27 -

425

FUIR 7 BB, R AR R 728 2 6 A R A R

A —E WG ROE

(2]

(3]

(4]

(5]

(6]

[7]

[8]

[9]

[10]

(11]

S 3k

Siegel RL, Miller KD, Fuchs HE, et al.Cancer Statistics,2021[J].CA
Cancer J Clin,2021,71(1):7-33.

Cao W, Chen HD, Yu YW, et al.Changing profiles of cancer burden
worldwide and in China: a secondary analysis of the global cancer
statistics 2020 [J].Chin Med J(Engl),2021,134(7):783-791.

D’ Orsi CJ, Sickles EA, Mendelson EB, et al. ACR BI-RADS atlas,
breast imaging reporting and data system [R].5th ed. Reston:
American College of Radiology ,2013.

TF, R EIE LSO, A 75 2 418G s B AR S RS WL
o ok L B AR TG S T 0 B (L[ ). e 8 I 2 7
FHOETHD ,2017,14(12) :909-913.

VARG X BT AR, 45 B9 U1 vk A5 R P i S 0 5 1
53 % IS [A] K /N BI-RADS 4 S0 MR b e R i s R A (B L]
I AR 7 B 2 24 35, 2022, 24(7) £ 521-526.

Gillies RJ, Schabath MB. Radiomics improves cancer screening
and early detection[]].Cancer Epidemiol Biomarkers Prev,2020,
29(12) :2556-2567.

FAR ERER, R TR B R A A SR L A O LR R R
AGVEMI AL ] R R B2 24k, 2020,36(7) :610-613.

Park SY.Nomogram :an analogue tool to deliver digital knowledge[ ] ].
J Thorac Cardiovasc Surg,2018,155(4):1793.

P E U P LR Lk 22 D1 4 o U P s FURES 2 TR 4R
PSRN (2017 4RO L) 1. o e 443k, 2017,27(9) :695-759.
VR, 28, WEE, % ARk MR 2o M 2L e e 1 4R AT i
I3 B H L) ], T E B, 2023,32(1) :1-7.

PR WG, A BRI R B AT AR A
STLT]. AR A0k 2023,45(4) :313-321.

[12]

R/NEE VB2 3, SR IE, 45 P il 12 BRPE AR P a2 S
HEA i AU 153 25112 8T BI-RADS 4 JSFLIRMPR 9 %] 11
WRFELT ] PRAR P PR 227, 2023, 25(8 ) : 664-668.
25 R BRI, XIS, 55 . ST S AEFUIRES 19 BI-RADS 3,
daZ&rhit R ALY ] b R AR R 24250, 2020, 36(7) :613-616.
S MK, B R0, 45 SRS O A P AR M G i L AL A
FRUJ AT RAR 2440, 2021,44(5) 1 749-753.
SKRETTC, FHFR SKW I , 55  P S E  5 L fE ) L AR At
At N 5 T PSR B AL [ ] b R S R oe 2k 2022,
38(8):847-850.
Gillies RJ, Kinahan PE, Hricak H.Radiomics: images are more than
pictures , they are datal J ].Radiology,2016,278(2) :563-577.
Wang L, Yang W, Xie X, et al. Application of digital mammography—
based radiomics in the differentiation of benign and malignant round-
like breast tumors and the prediction of molecular subtypes[J].
Gland Surg,2020,9(6) :2005-2016.
Shen C, Liu Z, Wang Z, et al.Building CT radiomics based nomogram
for preoperative esophageal cancer patients lymph node metastasis
prediction[ J ]. Transl Oncol ,2018,11(3) :815-824.
Luo WQ, Huang QX, Huang XW, et al. Predicting breast cancer in
breast imaging reporting and data system (BI-RADS) ultrasound
category 4 or 5 lesions: a nomogram combining radiomics and Bl-
RADS[J].Sci Rep,2019,9(1):11921.
Collins GS, Reitsma JB, Altman DG, et al. Transparent reporting of a
multivariable prediction model for individual prognosis or diagnosis
(TRIPOD) :the TRIPOD statement[J |.BMJ,2015,102(3): 148-158.
Wang SJ, Liu HQ, Yang T, et al. Automated breast volume scanner
(ABVS) —based radiomic nomogram: a potential tool for reducing
unnecessary biopsies of BI-RADS 4 lesions[ J |.Diagnostics (Basel ) ,
2022,12(1):172.

(Uickis H 191:2023-08-24)

(i REB = EF 2

SMETTRSE

il R 75 B 2 A k) 28 [ B et of, SR A AR W 6T\ C R SRR DF T o — OB P . INAMATE RAT, A il
O E R 5 SR P (CSCD) R Y™ i R AZ I T (P ERHSOE SCETHRI T ™o BEA IR RBFTE SC T\ 25652
T R BIHRGE SRV L ZUFRE TR AR SO H | B R R SUSRARI2 W SR T B e BEROR AT R, D) ORI PR P R
HBTFEN G AR it RAF YA AR SE - 6 o

AT TS . ISSN 1008-6978;CN 50-1116/R. HR&tE :78-116.

BEE M - 1990, 2247 228 JU(FTHEAT 9% ) o 175 3 4 [ 25 by R R 0T 1] , A Pl A0 o) A ) 2 B AR 1T )
Mok« TR I P DX VL% 745 TR R R A M 5 — R BN, Wi RO P PR 2 A A A . R 44 : 400010

3% :023-63811304,023-63693117. Email : lecseq@vip.163.com



