148 - Il R ER 7 P 2 24 ki 2024 4F 2 A 5526 855 23] J Clin Ultrasound in Med, February 2024, Vol.26,No.2

W R -

B T8 = B R FHERY 5 2 BAR B N 2L AR AR A
Ki—67 RiA 7K F Ry lIa R {E

ATWE Kk MBI HE K44

B E B TR 5] 4 AR BT A LR IR 8 (PTB) Ki-67 23K 7K - 1 I JAS
. AiE IR SA G HHEESL W PTB B E 1194, R4 Ki-67 Rk K4k Ki-67 L ik 4 (Ki-67<10% ) 82 f4il I
Ki—67 B &5 4 (Ki—67>10%) 37 . HLH P48 75 ERAHAF 1Y 22 57, AT fe K AR B EL B (% SR Il s 470y |
AL 7 IR AT S L B A8 H 0 B DA (R 5 N 22 TR R Logistic [81V3 23 # 0 2 U Ki—67 1 2234 /K 7 1y 2
S7 T PR Tk <7 T PRk ) 2R R RS L SR A Bootstrap [ B HIRE B BEAT U IR ERAE L 2 32 T AR SRR
(ROC) M43 BT AE B IX 3 i 5 2R FHl Hosmer—Lemeshow A6 55 22 il 45 o 1 42 TP A A5 780 114 A8 o B 5 1 PR RS 11l 6 0 BT A
BRI IRIE M. SR WA RAR A8 M55 SR ST 05 0 3 LU 4 25 S 3 e v 2 1 L (34 P<0.05) 5 419
B JBA %k SER S B4R R IR BRI 2 R G L. 2 E Logistic MIFAM R, K
b AR ISR U)W (38 T 350 Sk T Ki—67 5 38 38 /K P I 7 52 i R (OR=1.164,0.078 . 1.404, 34 P<0.05) , A 45 [ 34l
SETRI R TR S 2 AR AL, ROC ik Hr B, 41 4 RS RL TN PTB 835 Ki—67 = ik K F- (1 i 26 N AL (AUC) Ky
0.812(95% 1| {5 X [71] : 0.704~0.920 ) ; Hosmer—Lemeshow K 56 tk 7% , 571 £ AR 10 33300 A =56 15 52 PRl =R HL 3 22 B e gt 112
B (P=0.330) ;A% I i1 28 S/, 100 b 2 550 o P 2 19 R VR B2 AR L C—indlex 47 0.814(95% 1T {5 IX 7] : 0.710~0.913 ) 5 Ifi IR
Yo M2 AT R, M BIE R 0.10~0.48 I ZAR B IG RAR TS B o 4518 FL TP RMRARRAE 19 51 2k RIS T 1 1 00l
PTB & Ki-67 k7K, AR B ELAT 558 o A VR 1 AR 2k

KR A FLBR IR R s Ki-67 ik 5 5114k A

[hE% 525 1R445.1;R737.9 [ HEkFRIZES ]A

Clinical value of nomogram model based on ultrasonic characteristic for
predicting Ki—67 expression level in phyllodes tumor of breast

YU Lihui, CHEN Yongyu, WU Weiru, HE Yanping, HUANG Weijun
Center of Ultrasound Diagnosis , Foshan First People’s Hospital , Guangdong 528000, China

ABSTRACT Objective To establish the nomogram model based on ultrasonic characteristics, and to explore the
clinical value of nomogram for predicting Ki—67 expression level in phyllodes tumor of breast (PTB).Methods A total of 119
patients with PTB confirmed by pathology after surgery in our hospital were selected, and they were divided into low expression
group (Ki—67<10%) consisting of 82 cases and high expression group (Ki—67>10%) consisting of 37 cases according to the Ki-
67 expression level. The differences in ultrasonic characteristics between the two groups were compared , including maximum
diameter, aspect ratio, morphology, margins, parenchymal echo, cystic degeneration, calcification, posterior echo, blood flow
signal , resistance index and peak systolic flow velocity. The multivariate Logistic regression analysis was applied to screen the
independent predictors for predicting the high expression level of Ki—67, and a nomogram model was established based on the
independent predictors.The Bootstrap method was used for internal validation, and receiver operating characteristic(ROC) curve
was drawn to assess the discrimination of the model.The calibration of the model was evaluated by Hosmer—Lemeshow test and
calibration curve. The clinical decision curve was used to assess the model’ s clinical utility. Results The differences in
maximum diameter, cystic degeneration, blood flow signal and peak systolic flow velocity between the two groups were

statistically significant (all P<0.05).The differences in aspect ratio, morphology, margins, parenchymal echo, calcification,
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posterior echo and resistance index between the two groups were not statistically significant. Multivariate Logistic regression
analysis showed that the maximum diameter of lesion, cystic degeneration and peak systolic flow velocity were independent
predictors of the high expression level of Ki-67 (OR=1.164, 0.078, 1.404, all P<0.05).Subsequently, nomogram model was
established based on above independent predictors. ROC curve analysis showed that the area under the curve (AUC) of the
nomogram model for predicting the high expression level of Ki-67 in PTB patients was 0.812(95% confidence interval : 0.704~
0.920). The Hosmer—Lemeshow test showed no statistically significant difference between the predicted probability and the
observed probability (P=0.330). The calibration curve showed a strong correlation between the prediction curve and the
calibration curve, with a high C—index value of 0.814 (95% confidence interval: 0.710~0.913). The clinical decision curve
showed that the model had a higher clinical benefit within the threshold range of 0.10~0.48.Conclusion The nomogram model

based on ultrasonic characteristics can be used for the prediction of Ki—67 expression levels in PTB patients, exhibiting a high
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degree of accuracy and reliability.

KEY WORDS  Ulirasonography ; Phyllodes tumor of breast ; Ki—67 expression; Nomogram

FLHR IR R 988 (phyllodes tumor of breast, PTB) J&
— P VLR £F 4 b R IR bR, 35S e A T BT R
B B S ) A R, B AR A R AV RS
B Ki-67 2 S AR MU A ) o3 bl ik oK
SF-XF PTB i B 53 9% A5 A= A7 500 K B i BB 97 A B
LISEZME . WF5 RN, PTB 9 A RHR R AR
TE—EFE I b A L PR AR AR O . AWFIE T
P (RTAGRR IR AL 1 9 2 RIS, PRI HAE B0 PTB &
H Ki-67 Rk AV By IG RO A, & 7E R I R AR AT 4
L7 T Z I HE SRS

ABETTE

— W4

PEEL 2018 4F 1 H % 2023 4F 5 H T B & AR Jr s 2
W20 PTB 5 119491, ¥ R 2otk AE S 13~72 %, °F
%1 (42.4+1.8) % 5 Yk s fp ke, Horp PR 8 63 491
2 F 9 A5 39 5], M AR 17 451 5 349 R D s Ak bk
SRS o TA R B L o R LR b B s ARG & B L
Ji% 7 7 32, b 35 45 & Bk B Je 00 PN 3 L 21 4
PEAPEIR 9 B LR K ik 2 2 A8 i i i5t , 48 1) A LR
SRYERRIE TG L . ANRUE Y R R R R
ST PR P A A T AR AT R R . HERR AR
O WE A A AH G g Ay 7 s s 5 ) 75 R 0T i 4%
25, A4 i B it 2503 5 DA I o5 B BT ORI AS SRR
AHEIE 2 R B Bs A AR R 23 51 S L, T R B
5 )

= AR S

1. M KA . ff ] GE Logiq E9 . Philips iU22 J 7§
"1 S2000 % (8, 2 5 ) i 75 12 Wi AW, R R HR Sk |, %
5~18 MHz, Ve 875 BUMEM JfR XU 28, 500 2 57
XU 2L AR R S, X ZLAR A5 S BRAT R 1) G\ ) etk )

202U A, 2% 3% E G2 2 Bl-
RADS, 4 1 75 UL ZLAR B B i 107 8 K/ S il
Z TR A R A TS T A SE R E D)
i 22 CDFT AR L EE I B o335 K J8) 70 1l 38 45 5 20 A 1
o MLFAE SR Adler 25 0357500 0~ T 2%, Herp
0~ I g Szt T~MgE X ohEmft, B
EEVEYI R 2 4 F 3R LA M 75 B Ui e ] 58 B 5 4 7 RS
FRAE A3 2 2 4 B 104E DL b TAEZ 56 60 Bl 5 LA
R U A S g B R O R A T R
MEWA BT RES2THE— B R NI

205 FAS W X R S FR AT B L HE G (60 G2 73
ZH LUk SP kY (n,, Horh Ki-67 F35 BH I i 4 i vh £2
20 R A Shy o  JOR, /D BICR A B A B R e
Ki-67 223k 7K F DL BHPE 4 i & e ow |, 55 2 500
FE120 R FH I HI W bR o 7 SCPH A 2 > 10% 2 Ki-67
IR, <10% K Ki-67 kI8,

R g e LS

i FH SPSS 26.0 e i+ F 2 R (WA 4.3.0),
PEE TIEZS 0 A B YR D s 671, WIZH LA R T ¢
50 5 TR I B R e, AL LR R H 2 A
5o LR R B i 22 R Logistic 1715 43 H7 i 1€
T PTB & Ki-67 #ik K- 1 40 57 5 i K1 5 R
RO 5 40 MR L 8 8 57 T R, 3 DA I Ay i et g
FILL BT . SR Bootstrap F BIHHEEZ: (1000 ) 47
R PSS B0 AIE 5 2 11 37 103 TAEARAE (ROC) #h £k 20 #r
PRI Y X 53 B 5 >R F Hosmer—Lemeshow K 56 - 22 i 152
71 26 PPk R AR B RS T B 5 I PR PSR il 4k o B A A 1Y)
Il RIS FH I . P<0.05 R A G227 L,

# =X

— PTB M 75 EMGRRE e 5320



- 150 - Il PR 5 22 2 2024 4F 2 25 26 455 2] J Clin Ultrasound in Med, February 2024, Vol.26,No.2

PTB fz K% 0.80~15.42 em, PN B [ 0.26~0.92, &
AR K 18 1 (15.13%) , i1 2 At 4 26
(21.85%) , S J5t [l 75 N ¥4 59 55 9] (46.22%) , 4 7%
34 151 (28.57%) , 54k 18 141 (15.13% ) , Ji5 77 [nl 75 1 o
62 11 (52.10% ) , IfiL Ji {5 5 1 ~ 10 9% 44 41 (36.97% ) , BH.
FTHE%00.16~1.00 , Wi 47 1 14 {1 75 % 6.90~42.50 cml/s ,
[F) 00 i 5 357 A ULk L &5 % RS . AR WF 59X 119 4 PTB
BF T, Ki-67 1K % ik 41 82 1 (68.91% ) , Ki-67 %
FIk A 37 41(31.09%) .

T PR EMRREE g

PIZH e KAR VBRI AR5 WSO 00 06 {1 3 Lt
W2EFIA G EE L () P<0.05) s TR HE B

A% SRR B54E 5 T R B ) HE R b 2
S TGRS WRIMEL,2,

— ZH & Logistic [FF 4347

VL PTB [ 35 Ki-67 Fik K1y AR i, DAHE 7 &
PRRFIE H e KAR AR LT 5 4 S e {0
H AR i, ok AL 64T 2 T 3R Logistic [B1JH 4387, 45
IR B KA 7R TSR S W It 382 34y T PTB
BB Ki-67 #5522 35 7KV (19 40 57 52 i [ F- (OR=1.164
0.078.1.404,#) P<0.05), W32,

Y 4 T PTB 85 Ki-67 &35 /K 19 51 ¢
R

BE T IR KA 30 70 TS 4 40 e {7 8 3 Ak 37 5

R DI EHSARHIE UL

) B ()

SRR () BB () A R ()

I 17 5 (1) W1

A5 Bif(em) YL

AR OeE AOtE B OAMY R A R F RO o-1%t I-M%

[EIEEY

T (cmfs)

Ki-67ff#£A41(82)  3.9872.108 0.535:0.133 72 10 66 16 49

60 13 70 12 4 40 60 22 0.631+0.168  13.441+5.127

Ki-67 F#A41(37)  6.054£3.489  0.555+0.153 29 8 21 10 15 6 21 3 6 20 17 15 22 0.666+0.199 19.882+8.752
! 15.973 0.541 1.765 0.843 3787 20.901 0.050 0.082 11.649 0.980 25.328
PIE <0.01 0.464 0.184 0.358 0.052 <0.01 0.824 0.774 0.001 0.324 <0.01

A T Y R BB KA 6.872 em, HABE L 0.485, JEZS LI, P30S 5 [0l 75 4447, oK DL 4 7 K 4
b, J5 05 Bl TG B CDFU/R M5 5 T 9%, B 146 410.625 , I 4 SH (B A 5K 11.254 cm/s
1 Ki-67fkF ik —HE (36 ) FH %A

A YRR R I BB R AR 5.679 em , AR 0.702, T ASHEIN) , A 58S 5 0] 7 R 4, AT L3R
DLEGAE , J 5 8] P 3858 5 B CDFI R LR 5 T 4%, B 145 %10.693 , Y48 HI W F 37 % 20.752 em/s

2 Ki-67 Eikdl— B (54 %) iR Al

Wi PR 7~ 44 73 T PTB R % Ki-67 %
IRIKE B 91 2 IR AY 9 26 4] vh g
AR B I AT (AR LT 25 JRy ) BTk
FEBE AR B 00 A Dl T B
A%, B4y %F I PTB % Ki-67 &
RAF AR . DLIET 3,

BN LR R A 56 E 5 A

1. X3 - ROC £ /387 s
T RAR BEAR R e 4 13 06 {1 9 o8 il
I PTB B % Ki-67 £k /K FHY AUC
P T 0.750; 1) £k & 455 AL 1) AUC
B W, o 0.812, X A Y R AU
FVRE S 5590 72.4% .91.5% . W
S—— < 3 11151 4

2. KEHERE : Hosmer—Lemeshow £
55 07, B0 2 PRl A TR 30000 A 3R 5 5
PR b 22 S o248 L (=
9.152,P=0.330) ., £ 1000 XA [l
T Bootstrap H Bhdh e 5, 914 A
AR 1) U 0y 288 -5 A o £ 1 A
HEE# 5 , C—index 4 0.814(95% 1]
5 X ] : 0.710~0.913 ) , 2 WA #5514 i
DR 5 S PR 25 R ) — Bk R AT
LIS,

‘._0
AR, R



I AR A S 2 2 7 2024 4F 2 A 4526 455521 J Clin Ultrasound in Med, February 2024, Vol.26,No.2 - 151 -

R2 T PTB B3 Ki-67 £k /KR EZHE Logistic [E1 5437

G B SEAH ORI 95% nl{FIXH P
N 0.207  0.077 1.164(1.029~1.299) 0.048
A 2,552 1.193 0.078(0.008~0.808) 0.032
MfE 1.692  1.145 5.431(0.576~10.184)  0.139
e g 0.339  0.122 1.404(1.106~1.782) 0.005
g e 1.668  0.859 0.189(-) 0.042
Vind 0 10 2 30 40 50 60 7 80 9 100
Bk (em)

0 2 4 6 8 10 12 14 16
W el ‘ i i ‘ ‘ ‘ ‘ i X
iﬁﬁ((im/s) 0 5 10 15 20 25 30 35 40 45
%5 —F

¥
JEvin o :

0 10 20 30 40 50 60 70 80 90 100 110 120
DA R

—_——
0.1 03 05 07

3 Fi PTB M Ki-67 F k7K 1951 £k [ A5 4
T3 HILEISRIGHN PTB 3 Ki-67 FA/K 09 ROC Mt

T R
ik AUCHSosw I P i WL AR

(%) (%)

YN 0.696(0.587~0.805)  0.001  4.950cm 541 780

B 0.705(0.597~0.812)  <0.001 fi 568 84.1

WM ERE  0.736(0.628~0.844)  <0.001 19.010cm/s 622 87.8
( )

B4 R 0.812(0.704~0.920)  <0.001  0.365 724 915

AUC : M1 £8 R iR

100 _
P — B2 Pl
804 - — S 0 (7
< : . — iy
N 60- ***** X)) o e — S
M . : : : Eij(’h:
=T K . A S S
w40 7 I
204 e e
0F—r—T—
0 20 40 60 80 100

10055 (%)
B4  FILLERBRITN PTB % Ki-67 #357K 1) ROC il &

3. ARTE FHE < I R PR 5K £ oA B, 24 B {E

0.10~0.48 i}, Z AR {11 R AR 25 50 i o DL 6,
it it

Ki-67 A Jii J&—Fh e i, FA7E T4 G1.S .62,
39 114 40 A2 v, R~ 5 300 T g b s R 0 i
HAGEIGYE , H kKA 5 s A P S AR AR O
T 2R, Ki—67 215 /K 1] i PTB 1495 #7238 =
TBE, AR B PTB Ki—67 3835 7K 4% 1F & 4l 4148
A A E I PTB (1 Ki—67 235 7K - #) B 25 1 w5

1.0
0.8

# 0.6

=

H&é

& 0.4

%K o ph £
0.2 — K £k

""""""" PAH 28

0.0

Ob Ob OA 05 03 lb
B %
ElS  SULLIE ORI PTB B Ki-67 Zk kTR Btz

— Ki-67
0.10
All
—— None
s 0.054
EG
=
% \
0.00-] - L
-0.05
r T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

e
6 FILk EIBIRITIN PTB % Ki-67 1k /K -1 bEpk 5 i 2

AN Ki-67 ik K5 PTB By 28 Fe
JE BT AR G, BBt 25 0 Ak A E SR R A 2 75 P
HsR A 5T Ki-67 Fih/K VAT DL ik PTB Ji5 2
G 22 5, O TR Ki-67 2k 7K 19 PTB #8745 5144
FROEAT T AN TR . AR 5% 55 T 75 RMGRRAIE A i B
Sk B B 2 RS RD , R L300 PTB 34 Ki-67 £
TR I R A

BEA:BF ST SR B PTB 188 75 MG E S5 How 3
P LBVE I BB ARAFAE — o QIR | FLAR B g 2
P B AT — S AR ) 7 ERRRAIE (X SRR fiF b, AT
REfFEE A . AR A LN E Logistic [FH 7 BT i &
0 B A AR AR SR ) 06 {9 R 24 T PTB AR
H Ki-67 = 32 35 K F 19 4l 57 52 i H - (OR=1.164
0.078 . 1.404, ¥4 P<0.05) , 5 X% £ & 2 W 52 4518 —
o AT LML AR BRI i yes 20 A 34 g A
g A A I [ B SR I A R T 2
I A T 325 6 A 9 A8 AR A T R B 2 th IR AR A
WAL 447 B 0 1 0 R g Pl R i Ak SR Y 8 B
VHE A b DT ik TR 4 B 3 IR XA AL AR O L 5 T
ARSI MRT LR 3h 7 24004 LRI 5 Ki-67 Rakk
SR S E R 4 — B R, 3 T R P S 5P
Ki-67 ik K VPR 52 M, 256 1 iR A SRR
A ()42 S B PTB ZH 240 Ki-67 k7K.



- 152 - Il PR 5 22 2 2024 4F 2 25 26 455 2] J Clin Ultrasound in Med, February 2024, Vol.26,No.2

G\ 2k IR R —Fh 5 1 I i B v Ak L, ]
eI PR 12 U % 3 4ok 7T B 109 2 2% b ke I ESCHE TP
BRI B, HEAT R SR Sl 1 SR o B o ARBIFY 3k
T Z &K Logistic [543 87 w9 ik 37 52 1w P (Fe K
1 AR A S Ve I 5 ) A S A1) 4 RIS AR g [l
J5 R T R AT nT AL S AR, ROC T4 53 B i
TR AR T PTB 5 Ki-67 = 15 /K F-1) AUC
0.812, /5 T RAR B AR K 4 I L3 i i AUC
(0.696.0.705.0.736) , & B iz A5 U 4 F —F5 A H AT 5
U BT ALRE o [RIEE I PR 2R 5 1 4 2 BT s, 25 X
W6 158 [ M % R 0.10~0.48 Fif, 371 28 [ 455 784 15 ) PTB £
H Ki—67 55 22 35 KT T 3R A5 55 g 1 I PR v 3k 25, %
2 A T LA Ay ) I R T8 R o DA &5 SR 2 a0k B
) £ [ B R AT A RTN PTB fB 2 Ki-67 2 387K -,
LMt P R o B B vy, 5 A 2 A
G AH 545 b 4 28 5 28 1 10000 3L MR 96 F8 K Ki-67 %35
KSRl 5550, AT 45 B —F8 b5 700 PTB
B Ki-67 & &8 KF A9 AUC #4K F 0.750 5 & B .
—JE bR B A RE TG L U PTB B3 Ki-67 ik /K, 7]
UL 37 22 B0 TR A 1 5 2k PRI AR A i A IS I Kk
Ji Il .

A FE 1) Ja BR A - OFEAR /IS, o] RBAF7E — 2
PERE I far , HLEEF By /R AR S ) B0 K DL 5
HEAHTE PTB B 22 (0 AE W24 L] s QI e Py A [R] DX 3 1)
e 240 B 2% 4 B oy Ak AR B 2 SR AR, o 7 LA 1) I
DR X 555 B 2H ZLBUR X AT REATAE 22 53 s QARG
[ B 5T, 1 o S BTG EAR 5% 1 iF— 25 IR SE

W e Y S SR TSP A S e B!
T PTB (83 Ki-67 FRiAKF i B 8 BA 4%
o AR AR R T S AT O R A TS BIIE AL PTB Mg 4
JiL e pE AR AR S

525 3Lk

[1] Lu, Chen Y, Zhu L, et al. Local recurrence of benign, borderline,

[2]

[3]

(4]

(5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

and malignant phyllodes tumors of the breast: a systematic review
and Meta—analysis[J ].Ann Surg Oncol,2019,26(5) : 1263-1275.
Shubham S, Ahuja A, Bhardwaj M. Immunohistochemical expression
of Ki=67, p53, and CD10 in phyllodes tumor and their correlation
with its histological grade[J].J Lab Physicians, 2019, 11(4) :
330-334.
Bogach J, Shakeel S, Wright FC, et al. Phyllodes tumors: a scoping
review of the literature[ J ].Ann Surg Oncol,2022,29(1) :446-459.
TR, B T, PAOHERS , 45 AN TR] 22 B LR IR i e 7 AR
SrATLI] R AR A2, 2019, 28(5) 1 425-428.
Adler DD, Carson PL, Rubin JM, et al. Doppler ultrasound color flow
imaging in the study of breast cancer: preliminary findings[J].
Ultrasound Med Biol, 1990, 16(6) : 553-559.
AT, IR , B, A LRI R AR AR bR S RS R [ ],
AR A 24, 2020,49(5) : 507-510.
Menon SS, Guruvayoorappan C, Sakthivel KM, et al.Ki—67 protein as
a tumour proliferation marker [J].Clin Chim Acta, 2019, 491 (1) :
39-45.
Mohd Ali NA, Nasaruddin AF, Mohamed SS, et al. Ki67 and p53
expression in relation to clinicopathological features in phyllodes
tumour of the breast []]. Asian Pac ] Cancer Prev, 2020, 21 (9) :
2653-2659.
T, AR, EARIE, %5 Ki-67 .CyclinD—1 J STAT3 2 (A 7EFL R
HR 96 2 28 1y e 3h K FCI PR SC 3T [ 1. I PR D 52 36 B 2
J475,2023,22(16) : 1736-1740.
Kalambo M, Adrada BE, Adeyefa MM, et al. Phyllodes tumor of the
breast: ultrasound—pathology correlation[J].Am J Roentgenol ,2018,
210(4):173-179.
ST B, B L A5 FUAR IR AR R AN [ B B Y e
R e S IH K245, 2019, 24(5) :449-453.
XU IR, B R, A TR R R AR 19 1) 2k P A A
X 2L A IR e R A e A TN (B (0. o A R R 2 R
2023,39(9) :986-990.
Y AR, 4 56 Hy . FURIR I P/ i MRIEE B KL 5 Ki-67
FERAAIRAELT ], i [ B2 AR 4R, 2020, 36(9) : 1335-1339.
B ABEFE, KW P, % Nomogram FIUFLARIZIEME S8 Ki-67
RIS B 274k, 2023,39(1) 1 1721,

(ke H 191:2023-06-27)



