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A logistic prediction model of axillary lymph node metastasis based on
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[Abstract] Objective To investigate the ultrasonographic and clinicopathological data of breast cancer
patients,analyze the relationship between them and axillary lymph node metastasis,and establish and verify
the logistic prediction model of axillary lymph node metastasis of breast cancer. Methods Data of 242 patients
diagnosed with invasive breast cancer by puncture in Mianyang Central Hospital from January 2020 to Decem-
ber 2021 were retrospectively analyzed. The data were divided into a training set (n=182) and a validation set
(60 cases) according to a proportion of 3 ¢ 1. The training set was used to select the influencing factors
through univariate and multivariate analysis and established the model. The predictive ability of the model was
evaluated by receiver operating characteristic (ROC) curve, C-index and other indicators, and the boundary
value of the high-risk population of the prediction model was determined according to the Youden index.
Results There were significant differences in axillary lymph node pathological results of different tumor di-
ameter,tumor calcification and tumor blood flow in the primary breast cancer (P<C0. 05). There were statisti-

cally significant differences in axillary lymph node lymph node aspect ratio, cortical thickness == 1/2 lymphatic
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portal diameter,lymph node medullary disappearance,lymph node boundary and lymph node blood flow in ax-
illary lymph node metastasis (P<C0. 05). The pathological results of axillary lymph node metastasis in differ-
ent tumor quadrants, molecular classification and Ki-67 expression were compared,and the difference was sta-
tistically significant (P <C0. 05). In the molecular classification, the pathological results of Luminal B and tri-
ple-negative axillary lymph node metastasis were statistically significant (P <C0. 05). Multivariate logistic a-
nalysis showed that the tumor was located in the upper outer quadrant,had blood flow,lymph node aspect ra-
tio <2 and lymph node cortical thickness == 1/2 lymph portal diameter were independent risk factors for posi-
tive axillary lymph nodes (P <C0. 05). The prediction model established by tumor quadrant (A),tumor blood
flow (B),lymph node aspect ratio (C),and lymph node cortical thickness (D) was as follows:logit(P) =
1.376—0.986A4+1.1768B+1.179C +1. 403D ;arca under ROC curve was 0. 850; C-index was 0. 861 (95%CI ;
0.808—0. 914). Bootstrap 1 000 sampling was used for internal cross-validation, and the calibrated C-index
was 0. 864. According to the Jorden index,the optimal critical value was 0. 599,and the sensitivity was 77. 3%
and the specificity was 82.5%. The verification set verifies the prediction model,and the C-index was 0. 910.

Conclusion The prediction model of axillary lymph node metastasis of breast cancer can accurately evaluate

axillary lymph nodes in breast cancer patients.
[ Key words]

tures;predictive model

FUMR IR B W WL R i A S ik L 5 5 S L I R |
R Z AR T AR ARG 1 M R SRS
e PR TC A 23 () 40 B RE ) o LB B SR A
VENFIWT I o ik SRSk k., BASI ST
A0 EF 22 1) 15 K R Cultrasound-guided fine needle aspi-
ration biopsy, UG-FNADB) K H HAG G145/ . i B %3k
YRCRT SR AR A A0 AR M RE S AL S B TR HD
I T Rl R R R B AR 1 UG-
FNAB - 5 3 AR AR A i 85D 38 20 Ik 2 25 7 B I
T 5 ) Rl 45 1], 77 B T L R o I
R 2 — TR A A, (AR TH AT 28 3 a5 i J% % 55 XL
W o DRI, AS F 5 40 r 32 10 1 3L R o A 0 o 1) ¢
B X5 5 S Ik I 2 B R A O R R AT B g,
LMo o5 AR L2 45 5% B8 logistic T80 AR 2L I 5691, Ry
2 1 JO B 5T T L 5 PR AG: R R A S IR L AR
BT,

1 #EREFE
L1 —f3H

[\l B P AR 2020 4F 1 A & 2021 4F 12 A T4 [
b BE BE AT 5 R 3% A2 W Dy 3R 9 v L IR e HL AT
EWREEEE R ARIBIT M 242 Pl R E R, A
B = (1) BRI 28, 28 25 ) 3% 4G TE W 2 R e ik 2R AR
T8 98 BRI P /N R Y M 5 (2) R AR AT B Bl IR
7 5 (3) AT [l M) il 5 b 12 45 3 43 TR, B BB AT 52
B (OBBNERZER AESS. R (DR
IF A7 7 T A B A b A [] 2 e Tk 9 o L B AT TR e M R
o B AR AT JE 2 5 N RE T 52 TR (2 A 3L
BB S, 12 W7 oAy 7L T 98 52 e B0 A B S 1 BB
(3) I b P L M s A 5 (4D DR 2% i Bt ) TS 2 B I 5

color Doppler ultrasound; breast cancer;axillary lymph node metastasis; pathological fea-

RIT# . 242 PIBRH AR 30~79 %, P (53. 26
10.100% . # 3 + 1K H b 182 {41 18 25 Hicdla 76 4 Il 25
BE A0 A T ASE Y, 55 60 {91 BB 3 BN AR R 5 E 4
FHT BRI 5% 4R 45 40 B T rh s B2 B 48 B 22
[AREEiIR]i N
1.2 7%

K IR 0, 22 38 Wy 75 A AT 4G A, IRk R
7.5~13.0 MHz, P4l 75 Bk B2 0085 7L IR S
R Ko B E Uk T A R R AR . & BH P Al i g <
14005 L Ki67 IRk, =140 0E LRy Ki67 &%
ik, MR 2021 4F St. Gallen FH BrfL iR % K LR85
I 5 M 38 K 32 1K (estrogen receptor, ER) . Z# 4 2 3Z K
(progesterone receptor,PR) . AR K HF 2K 2
(human epithelial growth factor receptor 2, HER2)
Je Ki-67 Rk AT o> Tor B K AT & L VRAR AU 2k
B R H R Ji5 U T2 5 BG4 SR 43 Sy [ bk 2 5
TeEEHR) MM (A H )

1.3 “%itzgam

K SPSS29. 0 B HE AT B 70« 3 BRRE L
PR oy RS UECR T X K8, 2 5 L ARCR
Bonferroni ¥ ; logistic [B] 543 #7 f& 6 PR 28 - 8 7 7t iy
A s DL 2 i #& T AF KR (receiver operating charac-
teristic, ROC) £k . C-index PEH B Y Y 750 4 E L AR
0 20 58 46 B R E FLRR (L DL P<<0. 05 ZRA 4L
-3
2 % R
2.1 SUMRR & H A R4 AE

242 P FL MR g B FEARAE S DL ISR 1.

2.2 NAEFHalR S e mE e SURE R K



TREF 202452 A% 53455 3M 389

HFAE 0 BB & T Rl ILRBEEERBMED(%)]
FUMRE IR ke W AS ) B B e RAR VB e 854 k. mig P LE (n—182) B AE (n = 60)

b e AL A IRCES R L AN B SR LR E R A ST
BN (P<<0.05), W3 2,

- IR 123(67.58) 15(25.00)
*1 HABRBEEEERBFEL(%)] )
FH 59(32.42) 45(75.00)
i H IIZEE (n=182) B AIE 4R (n =60)
E-Cadherin & 4
AR
BH 171(93. 96) 59(98. 33)
<44 % 28(15. 38) 15(25.00)
¥ 11(6.04) 1(1.67)
>44~<60 % 102(56. 04) 36(60. 00)
Ki-67 ik &
=60 % 52(28.57) 9(15.00)
SN 79(43.41) 23(38.33)
Jih e Fpe K AR o
i 2 ik 103(56.59) 37(61.67)
<20 mm 64(35.16) 14(23.33) ‘
9 25 A
=20 mm 118(64. 84) 46(76.67) .
Al Rk 24 AR T o 167(91.76) 58(96. 67)
Jib e A7 . .
2 N R 15(8. 24) 2(3.33)
e 95(52. 20) 33(55.00)
oy F oy
i 87(47.80) 27(45.00)
=AM 21(11.54) 8(13.33)
Jib e 52 B .
Luminal A # 76(41.76) 16(26.67)
HoAth 5 R 77(42.31) 28(46.67)
Luminal B % 26(14.29) 11(18.33)
S E SRR 105(57.69) 32(53.33)
HER?2 i # ik 59(32.42) 25(41.67)
Jib B JE 2 \
RIG5H#
L) 3(1.65) 3(5.00)
J 63(34.62) 38(63.33)
AN 179(98. 35) 57(95.00)
H 119(65. 38) 22(36.67)
Ji e 321 B
T Bt 45(24.73) 22(36.67) . . _
x2 NsEFEZMEEREEEBNIRERLZ L
S ' .27 g P
AT B 137(75.27) 38(63.33) AR B EE ML (%)]
540 kL .
. 53 ik L 55 ,
83(45. 60) 30(50. 00) o n x P
x 7 ’ BE (i =119) BIHE(n=63)
99(54. 40 30(50. 00
i © ) © ) b e dwe K A% 4,991 0.025
He i 7
R LA <20 mm 64 35(54.69) 29(45. 31)
43(23. 6: 43(71. 67
x 3(23.63) (7167 >20 mm 118 84(71.19) 34(28. 81)
76. 37 .
i 133(76. 37 17(28. 33 Jid PRI 25 0. 002 0.962
3 s /JZ;
HEERK ) 3 2(66.67) 1(33.33)
<10 45(24.73) 22(36.67)
mm ’ ASHLI) 179 117(65.36) 62(34.64)
>10 mm 137(75.27) 38(63.33)
fih Heih 5 0.766 0.382
YR L
1 M 45 27(60.00) 18(40. 00)
EH 93(51.10) 29(48. 33)
AN W 137 92(67.15) 45(32. 85)
S 89(48.90) 31(51.67)
fib 5 Akt 5.171 0.023
B R ’
E 7842, 86) 29(48. 33) AEAGE 99 72(72.73)  27(27.27)
s 104(57. 14) 31(51. 67) JTossfk k83 47(56.63) 36(43.37)
R e Jib B i 4. 408 0.036
7 133(73.08) 38(63.33) A LR 138 96(69.57) 42(30. 43)
= 49(26.92) 22(36.67) T L 44 23(52.27) 21(47.73)
SR
% 59(32.42) 37(61.67) 2.3 NAEPHAREARCERENRE KOS
2 123(67.58) 23(38.33) HE B B E 5T

iR 5% I L 45 A A [R) AR L | B oS = i 1L 1)



390

KAE 1/2 BRI 15 D 3 18 Dl L L3 A o 2 4 2R
LR 22 52 A iit 2R R (P <20, 05) L3k 3.,
T3 IR R AR O B2 0 B O S M B A B

BRESH2(%)]
T A L 45
i H n B BitE X P
(n=119) (n=63)
NSERS S 3.623  0.057
<1 cm 44347720 10(22.73)
>1cm 138 85(61.59)  53(38.41)
KSR L 7.537  0.006
=2 93 52(55.91)  41(44.09)
<2 89 67(75.28)  22(24.72)
TR EL45 p R =
I R 172 28.648 <<0. 001
7 104 85(81.73)  19(18.27)
g 78 34(43.59)  44(56.41)
USSR ESIE A 24,052 <0, 001
ESIEPS 133 73(54.89)  60(45.1D)
NEES 19 46(93.88)  3(6.12)
W A5 R L 6.106  0.013
i 123 73(59.36)  50(40. 65)
A 59 46(77.97)  13(22.03)
R ELE I 3 29,887 <0. 001
TR JE R 59 55(93.22)  4(6.78)
[TE MR R 123 64(52.03) 5947, 97)

2.4 NEEFHrmlF ke L k226 16 R g% 22 4F /2
SR AN P iy

AST] B G2 PR o 740 1 Ki-67 3235 1% Ol AY i 5
WA R LR, ZER A SRR L (P <
0.05), HAF48r, Luminal B &A1 = A1 &=
WA R IR, ERASIT R X (P<
0.05), 3% 4,

oGS R N S bk S 4 e EER B I PR TR A AE Y

BEEESHI(%)]
RS e L 2
BiH n BRIt Btk X p

=119 (n=63)

AR 1.353  0.508
<u % 28 21(75.00)  7(25.00)
>44~<60 % 102 65(63.73)  37(36.27)
=60 % 52 33(63.46)  19(36.54)

Ji i B 0.001  0.971
Zefi 95 62(65.26)  33(34.74)

FTREF 2024 F 2 A% 5365 34

s I 25 62 Hh 52 T Bl 5 bk B2 45 7 B8 B e R R B AR AE Y
BERESHI(%)]
B3 i L 25
WA no Ak Wi A
(=119 (n=63)
A 87 57(65.52)  30(34.48)
fi e 4 bR 5.826  0.016
S EZRR 105 61(58.10)  44(41.90)
HAbZR 77 58(75.32)  19(24.68)
P 0.209  0.647
ARAFREANZ YR 167 110€65.87)  57(34.13)
BN 15 9(60.00)  6(40.00)
il 8.315  0.040
Luminal A % 76 46(60.53)  30(39.47)
Luminal B % 26 14(53.85)  12(46.15)
HER2 jf #eik# 59 40(67.80)  19(32.20)
=B 21 19(90.48)  2(9.52)
E-Cadherin & [ 0.016  0.900
ik 171 112€65.50)  59(34. 50)
NIk 11 7(63.64)  4(36.36)
Ki-67 KAWL 4,375 0.036
fieskix 79 45(56.96)  34(43.04)
RS 103 74(71.84)  29(28.16)

. P<C0. 05, % H Z & i (Bonferroni %) » 5 Luminal B B 4%,

2.5 NGEFTREIHELEREY $ B % logistic
R

Z A logistic 73 M 45 R BRI T4 14
BRI 3 vk O 25 AR L <72 RNk I 45 i B R
=W E TR KA 1/2 J2 WSk B 45 PH 1 il 57 fa
K [ (P<<0.05), L% 5,
2.6 ROC #1 %

PR R 4 TR B R A ROC e, i 26~ 1
F (area under the curve, AUC) 435/ 0.407.0. 507,
0.753.,0. 767, WLIEl 1, 482 K FK 50 B 45 5 7 i s
WL 25 7 B 1 logistic T I 45 B A logit (P) =
1.376—0.986A+1. 176B +1. 179C +1. 403D, H:th
A SRR TAN E AR LB JRMEA MR .C Rk
S <<2.D Rk G5 R E =T R KR
1/2, ZEERE ROC M4 WK 2, AUC Jy 0. 850, #.
i JA £ TR T 2 4 5 B TR A AL C-index Ay 0. 861
(95%CI :0.808~0.914), Bootstrap 1 000 kL 4T
RS LB IE , 75 B HE C-index 2N 0. 864, &45& %
TR (0 A v il e (L 3D, 158 B 32 DN A R0 A 465 A 114 9
FEFNTRINGE Ty o HR H 2 5 E, L T Y R A I S (E
J90.599, R SR ME 32 > 1l FEE L B 500) 58 25 A s ik
ELEE R I RAEGE R 77. 3% RN 82.5%,



FTHRESF 2024 F2 A% 53455 3M

391

x5 NEEFREHREFEFEMN S E X logistic 5H#7
RgEl ml 9 7 % Wald OR(95%CD) P
Ji ez F 40 1 5 BR —0.986 4.710 0.373(0.153~0.909) 0. 030
Jip HA i 3 1.176 4.970 3.243(1.153~9.122) 0. 026
W ELE PR <2 1.179 5.529 3.252(1,217~8.693) 0.019
T L2 B BT JEE B = L T TR K AR 12 1.403 7.241 4.067(1. 464~11.301) 0. 007

RYE

0 0.2 04 06 08 1.0
1-H5RE
1 ZEBRTERERELERESH ROC L&
1.0 Va
0.8 -
/
//
0.6
i
&
m
0.4
0.2
0
0 0.2 0.4 0.6 0.8 1.0
1-HRE
2 NgEFIBREEEREREEEHE TN
AR ROC &k
1.0
0.8
o 0.6
=
R 0.4
0.2
0,
0 0.2 0.4 0.6 0.8 1.0
TR
3 NEEFIBEEERZTHELEHEBLHN

HE B A Y 2%
2.7  SUMRER S Ak B4k E S TN B A 69 R 3R 3R E

LI S0 IR a3 R L 45 B A% 003000 A5 1 g P 5

UEE [ 3SR A 1 60 11 2L M g R 3 . 3 O 9 IR AR X i
BERYHE AT 59 4F , C-index & 0. 910, AUC 4 0. 889, IiL
B4, 256 A iy A o il 2 (&1 5) 5 Ut B 20 B s 1R
3 ThR T2 23 e R 4 0 0 A A A e ) T il

1.0 /
T
0.8 I
0.6 ‘
i
&
m
0.4
0.2
0
0 0.2 0.4 0.6 0.8 1.0
1-45RE
4 WIFEFIABREEEREHCEEBRMNEIN
ROC H 2
g
0 0.2 0.4 0.6 0.8 10
UL =
& 5 BIFEFIABREEEREHRCEEBMNERN
4 2%
3 it it

LRI 2 Lo M di DL B M IR L 2020 4RO Bk
Ak S R R A RS (N 3N T AN
B JEAE T AL o R R S A T R X R
Vin iISCUIE VS S EE R R b G

BT L 2R o0 B 45 2R i FLI e TR B R
e fir R e A | b R A kL e B i U Y iR S 9K L &
T EEE R A 22 S Gt oA T (P <20, 05) . JiUA
i gg S P M 5 R S MEE L T A RE ) B



392

SRECC X D 2 E BTG, AR A A B
AR 22— o R R BT WO A0 IS TUBUE R . A
5% 2R WY, L Ao %) 0 A B2 5 D A ok PN S 1 4 R
DUBLEE IE AR 6 . FUMRJ IR & b A L 37 A6 38 400 M Y
HEFE RE AT Py A A, IR AR TR A
M AAZBE T AR ST & B FUMR R JR & b G It
VAR T R A e B 2 e B 1 IXURS: IR F A I 9 AR
SO R . U B A R AN R AR B2
BT A B 5, 4 B R o RN R R S A
JERTE ik 2 2z 2 R SRS, LHE &
Az Al BRI R Ak T AR

A ST A5 R S S b T 45 1 AN [R] 3k 12 45 A B
FE MBS bk 2 R R R B R LR . ZE R A S i 2
M(P<C0.05), HREAMF I — 50, ka5 PR X
PR BEFR 807, R XF ik B S5 Ah S A i b, 35 4F
K, Z ORI I A5 AR L <72 AR S 0 B T Ak
GERERS AR b, BOA B I ERR R . AREF ST R B
WRELES PR L <<2 Bk I 25 PR L =2 1 8 8 Kk A i
RN s 20N o = AT o R N R R T o 1]
T8 DT & S P b T 55 DT PN 1) e 0 e G FR P A 4, B
DLIE 5 4509 18 5 0 3R, 36 0 o 0 LB L 45 4 S 4F
MG AR A s IR 6S I EEL 205 ) 94k L 4% 3 I 00 2k
[ERUAN WSS S - RV N7 (1RO ol N
BB R, 2 R A G2 B L (P<<0.05) , 55X
T R g s R — B, MRS IR B b i A R o
R 406 %) 35 B 3 8% S 0BT B I I A A IR T R
WA A 250 9 9 2 B 24 R K L L A S R
T Bl IR A TR, T I b L 5 R A e B B R AR N
FES RN 75.9%.95. 7%, SRS 45 L — 8. EN
A I R s B AR rh s AN [R) i B 2 BR L 43 F 4 R K-
67 RIXEM MM E RSB R R, E25A
Gt E L (P<<0.05), ZRNESITE R ER, Wik
D F A b5 B2 W8S ik L 25 5 B 1 O I R (OR =
0.373) . SEEEMF T4 B R . Ml fefE7E A T
A (D) B R I8 T e — bl B A R D fE A ik
PR 185 FIR 2% O R 5 (2) i B e RARWTRE T4 T 3k
SRR RS K B S B B L Ki67 MR —
T 43 - 1= ) 2 48 Br A i I8 A i 185 5 L e A B 7S e T )R
A A B R AE H 5 I T A B B R DG o e
Gi—25p . AR 14 % KRB Ki-67 43 MK
FeIR T KA, T Y R MR A5 B R e HL A5 R I
BLESASIFEX(P<<0.05), A5 ERH.FLIE
RS AMES KOS EBE S o1 0 8% UM
B S+ o= 7 N i B S o S B 8 R e ) N R
FIANTRA 5 = B ZURR i A6 I R rh A A R B 0
BRI I 2 5 R AR W ST A 1B Y 4% G I D T
I 1 2R 50 50 S T B L R % T R T

FTREF 2024 F 2 A% 5365 34

I AR R AE 56 UE 4 R Y C-index 4 0. 910, ROC Hi £&
TNHEFy 0. 889, MR T ITAN M I LA RS A
—E AR N, R UE R R A 77,30,
82.5% , Al g5 i A AU NS W] i AH OCHE An AT 4 &, 5K
PAE B AN B SR IZ WA RE A OC . X U 4R R I R = U
A DL ) 22 oA 6 R 3R £ DR Al 2L R R AR A RS Ak
CLE5 1 O, T o K X S A8 AR 1A 2 0y XL
ZWiRLRE

25 L A, LM i I Ik B 55 B B 0 A 7R ] Xk
LM g B T A L G R T R A R R A o
VEAR B — 2 B R 0 (A . B0 90 10 45 i 45
PR¥4 ok A B — v BRI, B Ry [l M 43 B, BE AR R
B AR RATY TG LEAS [R]85 O AT KA 3 19 3
UE I AW o8 AR g0 A &= AL 36 A

2% 3k

(1] JRABEYEfh, BTmear, 5. B A A At 2 fil i2
W 7Lt e TR 8 K 2 4 e AR (R B ) 2 I R a0
(1. EKEE2:.2022,51(14) : 2397-2400.

(2] Eom, oy, B, 6. ¢ A s Gk s £ S
I L 45 2 0 T A v B AR WL 1L S TR e R
ZEA R, 2021,21(18) :7-10.

[3] VL& €. 2R, 2021 4F St. Gallen [ Fr 7L i
SB35 IR 2 0T L o8 R U TR] A A
1. v sE F AR 5 2021,41(11) £ 1209-1212.

[4] World Health Organization. Global cancer ob-
servatory ( GCO): cancer today [ EB/OL ].
(2020-04-01)[2023-04-09]. http://gco. iarc. fr/
today/home.

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

(6] Z=widfie, 5 — 35, R/NAA 55, 0SS i PRk L2 45 B
PR 75 R AL 5 LR I L G e B8 Ay K TS 1Y
A SO 5T L. v B A B 36 2% i, 2022, 14
(4):393-399.

[7] YU X,.HAO X.,WAN J,et al. Correlation be-
tween ultrasound appearance of small breast
cancer and axillary lymph node metastasis[ ] ].
Ultrasound Med Biol,2018,44(2) :342-349.

(8] ZEWr. E= A Bl . FLARE & Ik Ko 2 A
AR [ 00 B o L e R R S R [T . S
iR A4 5, 2022, 37(5) 1 418-423.

(9] HEER IR . FLMRIE 5408 BUAL il F0 15 2
SCEBTSE Ik R LT ], DU S %, 2022, 43 (4) : 401-
405.



FTHRESF 2024 F2 A% 53455 3M

[10] PAF A 05 . N LR s 5 ok L 45 e L DG
FAEZR Y meta 43 Hr [T, [ 74 B 45 5 52 14
7R ,2022,20(1) :48-52.

[11] ZHAO Y, WANG X, HUANG Y, et al. Re-
sponse to immunohistochemical markers’ con-
version after neoadjuvant chemotherapy in
breast cancer patients:association between im-
aging and histopathologic analysis [ J]. Clin
Transl Oncol,2020,22(1):91-102.

[12] ZE3CH X0, B A F] 45 H P A 1065 88 75 1
T 7L AR R R R S e B (B LT ). e
e, 2022,38(18) :2272-2278.

(13 ] M 2K 5. e A0 75 %k 3L L e BB 3 o ok L 45
P PP BT 1. T g BE 22 W5, 2023, 32(1)
142-144.

(141 2=, JR) 22, 7 0k 20 i s o bk B2 5 R S 3P
b i B R e[ ], ST BE 2 2% 3K, 2020, 36 (22)
3161-3165.

(151 XU, B 058 ==, % 4 . P 12 Wi L I s T
W SR R AR e L) ] SR W oE 5 B2
W FH,2022,6(17) :68-70.

[16] ARHE, F1 2 2o e A00RR 75 7 57 300 L I i s ok 12
iR 2 Wb i E A L) . B2 B 56T
2022,33(24):3732-3734.

[17] SIS, XI5 ¥, % 2. 8 7 12 W 7L R 8 s
T U 5 2 6 1 52 AR 2 3R B0 B L i DR &I0R R ¢
[T B oE 5 B0 . 2022,6(3) :53-55.

C18] X, PR, BRil— , 5. % 6 238 3 i A L 12
b 7L s R T A T 5 e A% 1 i AR K R
B VRe S R A L) . rb A 4l AR 4, 2020, 35(2)
357-359.

393

[19] #RETY. % 0 23 8 i A5 A6 L I i 12 W b 1) 1z
MM ELT ). BEY7 %45 ,2023,36(6) : 28-30.

[20] BRik, AR IR XAE 55, W MUB A % 0 23
AR B ARG A T L s R 5 A L 5 5 A% 1Y)
WAL ] 7R B 206, 2019,42(1) - 14-17.

[21] wHEphh, Ao, EAR DY 58, = B3 3L 8 i R
KOt 4 B0 5 MBS K B 45 B B 1 A 6 1k o Bt
(1. BE2A B8 A 2447 . 2022, 35(12) : 1304-1308,

[22] EREEFER 2 FRT % T1 WIS
TR B 25 2 B8 5 11 DR s LR AIE 1] 19 OC R M e B M
RF R 43 BT [T/ CD . 3R B 2% 5 (g BT 52
HLF2%75,2023,7(8) : 110-114.

(23] BB W2, 24, 5. S Wk 2 45 ) v 2L I o
280 RS Wk A5 55 7 1 fa B R R 43 L) . %
BEZ4,2022,26(10) :2017-2020.

[24] GLAESER A,SINN H P,GARCIA-ETIENNE
C, et al. Heterogeneous responses of axillary
lymph node metastases to neoadjuvant chemo-
therapy are common and depend on breast
cancer subtype[J]. Ann Surg Oncol, 2019, 26
(13):4381-4389.

[25] Jd Hos M M, 2 =20, 45 FLIR I A 4P E-cad,
Ki-67 iy 2&3k M H 55 Il R o5 23R ik 01 5 A 22
R (WA DG M [T . BUAR R B 2, 2021, 29
(13):2287-2291.

[26] EOGA& . RUBYE, ok A AR, = B M 3L 98 b R
PRARAE 5 M6 DS R O R [T TLIR BB
#§,2023,49(6) :583-586.

Wi Fe B #1:2023-04-10 &[] A 9 .2023-10-25)
(O 58 - 32 5 HD

(25 386 70

[34] X%, BB W, 245 158 b, 45O DR s J A8 3 A6 JRT I
T 40wy 3 A6 [T . Hh B & 4 7 2 i, 2017, 37
(23):5839-5841.

[35] HUANG X,LIANG P,JIANG B,et al. Hyper-
baric oxygen potentiates diabetic wound healing
by promoting fibroblast cell proliferation and
endothelial cell angiogenesis[]]. Life Sci, 2020,
259.:118246.

[36] CHEN J,CRAWFORD R,CHEN C,et al. The
key regulatory roles of the PI3K/Akt signaling
pathway in the functionalities of mesenchymal

stem cells and applications in tissue regenera-

tion[ J ]. Tissue Eng Part B Rev,2013,19(6):
516-528.

[37] LIU X,DUAN B,CHENG Z,et al. SDF-1/CX-
CR4 axis modulates bone marrow mesenchymal
stem cell apoptosis, migration and cytokine se-
cretion[ J ]. Protein Cell,2011,2(10) :845-854,

[38] LEED Y,CHO T J,LEE H R, et al. Distrac-
tion osteogenesis induces endothelial progenitor
cell mobilization without inflammatory re-

sponse in man[ ] ]. Bone,2010,46(3):673-679.

(e BB . 2023-08-11 & H 1 .2023-11-21)

(€ L3 )



