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Abstract

Objective: To explore the independent risk factors of postoperative lymphedema (BCRL) after
breast cancer surgery, construct an individualized risk prediction model, and provide evidence-
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based basis for early identification and precise intervention. Methods: A retrospective study in-
cluded 84 female patients who underwent radical mastectomy/modified radical mastectomy for
breast cancer and received standardized radiotherapy in our hospital from January 2023 to April
2025. The patients were followed up for 12 months after the operation. BCRL was diagnosed as ISL
= stage I and RCE = 10%. Clinicopathological, surgical parameters and laboratory indicators were
collected. Univariate and multivariate Logistic regression were used to screen independent influ-
encing factors. A predictive model was established and its discrimination and calibration were eval-
uated. Result: BCRL occurred in 20 cases (23.81%). Multivariate analysis showed that the number
of positive lymph nodes (OR = 1.46), ALND range = level II (OR = 3.49), every 100 ml increase in total
postoperative drainage (OR = 1.32), every 1 increase in NLR (OR = 2.36), every 100 pg-ml-1 increase
in VEGF-C (OR = 1.52), and serum albumin (OR = 0.79) Itis an independent influencing factor; Model
AUC = 0.87, Hosmer-Lemeshow P = 0.81, internal validation C-index = 0.87. Conclusion: The predic-
tion model constructed based on six easily accessible indicators has good discrimination and cali-
bration, and can be used to identify high-risk populations of BCRL in the early preoperative and
postoperative period and guide hierarchical rehabilitation intervention.
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1. By
FLIRIE A S5 IR LK i (BCRL) 2 K 5 ik L 4515 1 5 0T Ja & W8 R RohE 2 —[ 1], HR AN
Je AN T BRI A W3R RS S I A AR S S e R B A, BT S R - R R R A
JUE I K B 4535 K (SLNB) CL 45 3% F41Ik BCRL & A2, {H SCRARGE 1 5 48 BAUE R R AL 6%~30% [2],
H—BHEEI 23T HEINE, SECRBIRRE. DhRekanG &k ZikYy, ™ 5 g2 825 A4 A7 i & I =97
f4H[3]. HHT, BCRL WfafZw i iRk gi—, MERE. MEMELSAMESE . ARJEEG. U210
KA AR B 5 I AR S (4] B ARG B SR B AL 2 EORIIGED, Xk B2 L P A2 AH DG
K2 A0 B RRIE R e a - WEEh &R AN &, 7~ BCRL KANUHERME T HMA[5]. %
U, AHEFIE T U S BT, BEAIRIKREL, 1897 S8 UG A= R0 ThnEY), REHG IS
AJEIRE KM RIS R 2, BB A RS TG A, Sy 3 T 0 v e R PR AR IR A -

2. AREH®
2.1. —f&ER

AHFFONEETERF 7T, ESEGIN 2023 4E 1 H % 2025 4F 4 H T AR 2 IR G R B RR A A
VB . INARAE: O RJEHERUESN MRS : @ 470 k4575 (ALND) +  Hi g ik
E4E(SLNB); G g 18~75 & @ AJ5 58 Mlia oy (&F0/MmEE + XEGHEIIIX, AJ77 & 45
Gy~50 Gy, JBIREGEEIXINE 10 Gy~16 Gy): ® FRlEH. Hbrbritt: © BEAEA BEOREKM . M E
FR K A RS BRI s AR @ ARATHTH B B H b R B R E K LA s @) A FIm AR R
B FRCEVEME ;. @ WIRIABE HEE O S BOIReA e © KSR EE >10%. &AAN 84
B, “FIJ Y (52.30 £9.70) % , BMI (24.80 + 3.50) kg-m 2, J{ad A T Z2 0] 42 151(50.00%), 45 1] 42 £51(50.00%).
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)%;L;L
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ARJGHRIHA: 0 W] 6 191(7.14%), 1A 24 151(28.57%), 11 38 #(45.24%), I 16 151(19.05%). ALND 50
%1(59.52%), SLNB + ALND 34 151(40.48%). ~F-37ibk L4545 20 H (16.40 £ 4.70)4, BHIEMREL4E5(2.30 £3.10)
Meo RJG T FFE I [a A% 28 (21~35) d, HA P E4IT# 5 62.70% (53/84). ABFR T RETKE T+
RS A ERCER RS H AR,

22. &

2.2.1. Rt

AW T A O BB BN S BT, BT G #9332 17— 2 2R AR E B TR - T80T - ALy /A 23/
#E BT 5. T HT I R GL(EMR) SRR R G (PACS)FEURTT . ARJ5 . TT 18] &80T Ja 5
1. 30 60 12 A RIbRAELBE U7 B ;. SR B T2 E 20 R a B In T #h 78, 4h7E% < 5%.

2.2.2. RBKMHSHETS 9 HR

KA CHEIEEVE + SERFIN T XU O AHXZ 7 (RCE) > 10%B0 480 2 7(ACE) > 2 cm, H¥#4E >
3A4H: @ BEFREDIE. BMEUESNZR, JFHRREEIK A, BRBUEG . WE NG —E T EH
FyN& 10em &b, HAEBPERR, HIFE—& TR LR, BXBEIME . 5 BkHE B bRk e 222 (SL)
2020 AnfE: O HHGEAR) BT IHACA AT TH& .

2.2.3. BIBWES RE
ARG L ERYE T BB TR RS, WML, — SR % Kappa = 0.92.

2.3. YEIgHR

2.3.1. EEEF/IERR
T 4R E 12 A~ H W BCRL AR ISL > I H RCE > 10%).

2.3.2. [RIETMNETE

(1) NH%: e BMILL 420K WO S & JF o I s /0% R

(2) MRS MR, REE. TNM 2 HI(AICC 5 8 ) 7 7. BKERIL. LRI,

(3) FARMI:E: ARG/ BMRIE). ALND 6 Bl(/I/IIKF). SLNB #7H . ALND #(H . Ak
MREEEL MELLEONR). RIS FAREIE. RG50S LR,

(4) SEX=: RATAGIM. YR - BREYHH ELENLR) /MR - i E40H ELE(PLR) C &M
(CRP). IMiEEEH. d4EHE. D-ZRMA&. VEGF-C /KF.

24. GHFERE

K SPSS 25.0 BB E . ER MU EGRIL Y £5 Fox, HIEE t /5% JFIESTR
BL M (P25,P75)% R, F Mann-Whitney U far%; tH3(50EHH n (%)%&R, x? B Fisher KHMERIER . K
FBNE + ZK & Logistic [AlH(Forward LR, a A =0.05, a H =0.10)ffEkM EmkE, HRE OR
K 95%Cl. jEit ROC HHZE AR X 73 B, AUC > 0.75 NA[$%2; Hosmer-Lemeshow 658 PPt #L A1
JE(P > 0.05). WAL, P<0.05 NEFAGIEE L.
3. R
3.1. AREREHREKMBEGLERE

LT 84 BB ARG 12 4 A W Ik K i 2R AR BEVT BoR, U7 e 1A T ETHEL 5 461(5.95%)
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KB, BEJE IR H IR 2= 12 M H, 3520 BEE] ISL > 1 H RCE > 10%12 Wik, Sk R
A2 23.81% (95%CL: 15.40%~33.80%), T&RFLIRIEAIG | AR KIM RS REEEAATE, FFREIN. W

1 Firs.

Table 1. The occurrence of lymphedema in 84 patients with breast cancer within 12 months after surgery

F1LABIFBEEEARE 12 NARMKEKEEFR

MG RAGIEL FARAEZ (%) 95%CI (%)
BT RE 1A 5 5.95 1.10~12.10
T E 3 H 11 13.10 6.50~21.30
BT E 6 ™MH 16 19.05 11.50~28.80
BT R 12 4~ A 20 23.81 15.40~33.80

VE: BCRL 2 HikriftZH ISL > I H. RCE > 10%.

3.2. BAESM: BCRL 4A53F BCRL ‘AELRFFIELL B

XFEET 20 ) BCRL 355 64 f519F BCRL B & MIGIRRHE. HARKAEKMEFL, BCRL 4l BMI,
PE P 66 B2 485 i b L5 ELABL(LNR )« A R I R AR 8] AR 513 3R I 1) K 4 B A EFRAR(NLR,
PLR, CRP)¥J B ZE i, M IIE A& AKPRERFE; thsh, TNM A & ALND JaF > K FE 5
LR B G (P < 0.05). PR BN J5 21 2 R AL — P IE . 1032 2 Fis.

Table 2. Comparison of baseline characteristics between the BCRL group and the non-BCRL group
% 2. BCRL A53F BCRL A ELAFEEL

REAIE 44 (n = 84) e BCRL H(n=64) BCRL 4l(n=20) t/¥Z P

Y, Tts) 52.30+9.70 51.40 £ 9.20 55.20 + 10.80 1.45 0.15

BMI (kg'm?2, X+s) 24.80 £ 3.50 23.90+3.10 27.60 + 3.40 420  <0.01

A2 (n (%)) 46 (54.76) 33 (51.56) 13 (65.00) 1.02 031

WA (%)] 9(10.71) 6 (9.38) 3 (15.00) 048 049

e ML/ BE R0 [n (%)) 18 (21.43) 11(17.19) 7 (35.00) 2.84 0.09

FiE MBI [n (%)) 42 (50.00) 32 (50.00) 10 (50.00) 0.00 1.00

J 9 R PR (S 1) [ (%)] 51 (60.71) 39 (60.94) 12 (60.00) 0.01 0.94

TNM 43111 [n (%)] 16 (19.05) 9 (14.06) 7 (35.00) 425  0.04

2753 B(HER2Y) [n (%)] 21 (25.00) 15 (23.44) 6 (30.00) 032 057

k& 1R B [n (%)] 22 (26.19) 14 (21.88) 8 (40.00) 2.56 0.11

ALND [ > T7KF[n (%)] 50 (59.52) 34 (53.13) 16 (80.00) 457  0.03

PR A5 H (A, X £s) 230+3.10 1.60 +2.20 4.40 +4.20 3.10  <0.01

LNR (X *s) 0.14+0.19 0.10£0.13 0.26 £ 0.25 320  <0.01

A Em], X +s) 165.40 + 45.30 158.20 + 42.10 188.50 + 48.60 250  0.01

FARKE(min, ¥+s) 98.60 + 18.70 9530+ 17.20 109.80 +20.10 290  <0.01

ARG5S R, Xts) 385.70 + 120.50 356.40 + 105.30 479.20 + 135.80 370  <0.01
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WEWEC, x+s) 6.20 + 1.80 5.80+ 1.60 7.50 £2.10 330 <0.01
(<10 L7!, X+s) 6.10 + 1.40 5.90 = 1.30 6.80 = 1.60 230 0.02
NLR (X £s) 2.30+0.80 2.00 £ 0.70 3.20+0.90 510  <0.01

PLR (X+5s) 125.60 + 35.40 115.20 + 32.10 158.80 + 38.20 460  <0.01

CRP (mg-'L™!, X+s) 420+2.10 3.50+ 1.80 6.40 +2.50 490  <0.01
HEHM@EL!, x+s5) 40.30 + 3.50 41.10+3.20 37.80+3.90 340  <0.01
HFHEAREL!, ¥£s5) 3.10 + 0.60 2.90 + 0.50 3.70 £ 0.70 480  <0.01
D-— R (ugml™!, Xx+s) 0.60 = 0.30 0.50 + 0.20 0.90 + 0.40 440  <0.01
VEGF-C (pgml™!, X+s) 385.70 + 85.20 355.40 + 78.60 482.50 +92.30 530  <0.01

T ESREAFE RSB R AMAIEEA i, AFIESAE KM Mann-Whitney U £2%6; 73 A8 RR 2 %6k
Fisher A it 3i% .

3.3. ZEAE Logistic [E)3: M7 FZME FiFiE

2% Forward LR AR IEFLLR M5, 3 6 TRArpiffiA N BCRL FIMST fERG IR 2 PHE AR LS5 % (OR
=1.46,95%CI: 1.18~1.81). ALND JE [ >TII7K°F(OR = 3.49, 95%CI: 1.34~9.10). AJ5 51 it S &A1 100
ml (OR = 1.32, 95%CI: 1.09~1.60). NLR &) 1 (OR = 2.36, 95%CI: 1.45~3.85). VEGF-C &1 /0 100
pg'ml™ (OR = 1.52, 95%CI: 1.18~1.96) LA S HfiLif H & A (PR K13, OR = 0.79, 95%CI: 0.68~0.92), F57Y
Hosmer-Lemeshow £ 4 P=0.81, AUC=0.87, &G MERT. XOERE. W% 3 Fix.

Table 3. Multivariate logistic regression analysis: independent influencing factors of lymphedema after breast cancer surgery
(Forward LR, n = 84)

% 3. %A ZE Logistic [EY3934f: FLARFEEAR S M E K Bh 934 37 205 (K] 2 (Forward LR, n = 84)

A H B SE Wald P OR 95%CI VIF

FH bk S5 B (RF IS I 1 40 0.38 0.11 11.93 <0.01 1.46 1.18~1.81 1.12
ALND {i [ > 1K F 1.25 0.49 6.53 0.01 3.49 1.34~9.10 1.15
ARJG 51 RGN 100 ml) 0.28 0.10 7.84 <0.01 1.32 1.09~1.60 1.06
NLR (B:-3410 1) 0.86 0.25 11.83 <0.01 2.36 1.45~3.85 1.10
VEGF-C (831 100 pg'ml™") 0.42 0.13 10.44 <0.01 1.52 1.18~1.96 1.09
HEAGEEM 1 gL™) -0.23 0.08 8.28 <0.01 0.79 0.68~0.92 1.07

VE: BEREA: Hosmer-Lemeshow y? =4.52, P=0.81; AUC = 0.87 (95%CI: 0.79~0.94).
4. 7Hg
4.1. RERBKMEZERSREHRFRH—BM

AW FC R W% 84 51l #2 5% ALND + SLNB KA U7 AL B3, RJE 12 M H BCRL 2k
HEEN 23.81%, AT SCHRIRIE ) 6%~30%[X [H I B . S UE B SE (6 0 _BilFHbIX 246 il Lt FLBME A G
1~3 A R, BCRL KRN 19.11%, SAFAL KR WEEE[TEILIFAE 58 Bk fIs b

AT SRR Y, T SLNB ¥ KA T-H, 52 A is i (kR B &R T 2 iEaE. &
WFFL SLNB LEHilik 40.48%, HARJGSG—Dhfett. LR BORHILRNESE, BIAEHEN BT 454X, ALND
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WA TBUT U542 BCRL ANl BALAI B 15 5, IR Ors 20 1 4ER) sl
4.2. RPHBHESFRYGRMII BN

LHRERAER, PRGBS0 1 B, BCRL KUK T 46% (OR = 1.46), 5 Jia Z[8]4: T 596
BIBAFUR B BHAER LGS SE 0 1 MG KB RIS THE 50% 7 55 —8. [Fl, ALND i FE>TUK P-4 KU
BhN 2.49 1%, PoREALI SRR P ROR SRR . RS SRS B B A AR R,
BEHEI0 100 ml, KU ETF 32%, S5ZE4RASE01%F 281 B FLARE B35 1 GEE M4 BARRT, %R R
SIS BMI AN BCRL KRAFR, (HIFRBEEARBE, JEFE U0 T ARG 505 55 ik e 5 2
BCRL A ME B “hnikss” .

43. EHRERSEMERNREKEFLE

AW FCRIATT NLR B 1 5§47, BCRL RN 1.36 i, IMLiE A& E N 2 2 E R 8% . NLR
VBN RS SRE I BRI AR £, CHEIESE 50T G 2T A FE FE TEAE G o faT R B S5 1010 F B )3 3 i
1B (SWE)XT 30 {5 MR B0 T J5 H B HEA T BvAli, R ILSET B R 2H 23 b B L 9 LA g ERAE B A i B ot
R 2 T m0(71.74 + 60.71 kPa vs. 11.79 + 5.74 kPa, P < 0.01), HRZFAEAVFEE T M SWE M EAk: %05
[FIRTHE Y, FRSRARE R R AP 4 R %00k 5)), 5 NLR Faig e —8. SutFR, VEGF-C /K&
#1100 pg-ml™!, BCRL KI8T 52%, BAE Tk BV AR il - AR ARAT7E BCRL A o<k AF FH « K77 ALA-
PDT W2t for, HRE/INRAIGTT G Kk VEGFC K H 321k VEGFR3 #ik 2% i, MEEHES
S B S AE R, $2R3E B 0T VEGF-C/VEGFR3 Gl AT e bk B[ 117, 4RI, (EJBURET
PRI R, W B AT RR I PO, PT R A I I P I N R VB S K. R, RATRAR
Pl gL . 2 IEARER (A M FF R R “IR7& . A8 VEGF-C 5%, i AE N BCRL Ty k.

44. BHSEFRAEENTTFRED

A BRI BMI Z57 83, (AHAERABR P ER, SonEM el “HrEmits2. &
ARIFRGER . SIESEIN " SR RHAR KM . R0, KERTIEER T SCRRE . A5 B T2
)AL B BCRL RZEZR[12] [13]. ST ABIAON BB, VAL ARG R EAR M R MR,
R R 75 38 3BTRS P8 BA B 6 A1 A e B0k v RS S8 R ST 3R 2

4.5. RV ERM

KRR FRAFAEL T RIRIE: B0, FEARREEV/Nn=84)H B OBit, nIRE S EUES: i 5 A S0 2k
AR, ZHEERDSPr PN EX NS ECARR, ATRERMG OR B Hk, [BUBE T Joikse e iR
R (NA G RSB oR AR AR BNILSS): 5B =, RIINIYTHIE TS LIS s KR V20
) MG IE(RRIE L R AU, X R OHESE S BCRL VIS &a, BAMEZA
WEBIIE, (HERkZ ARG UERASY, I PRHES B 75 A5 22 by KAFEA AR ik — 2P IR IE

4.6. AHRBR ISR NE

A TR 6 [RIF Logistic 1% AUC 1£ 0.87, T 613125 T 127 BIFLIERIA AR EE 2
SEFN R (AUC = 0.796), H Hosmer-Lemeshow P = 0.81, #&/nEfE RiIf. BiAAR S5 v 75 AR HT
BORJG 1 INIREL, &G NN TUER App tH&E2%, T RETEE . BEE 0 BE i g o ic . (HSZ R
T R PR, AT SNBEAIE: B ARANTBIT RIE A KRR RSB A S, RERITRES
Hol ATEEVERETT L — B Ak .
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