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tumor in improving survival among patients with metastatic breast cancer (MBC) remains controversial. This
retrospective cohort study compared two local treatment modalities—surgical resection combined with
radiotherapy (S+R) versus radiotherapy alone (R)—in terms of toxicities and prognosis in treatment-naive MBC
patients, to evaluate the survival benefit and safety profile of these approaches for primary tumor management
in MBC. Methods Using a retrospective cohort design, we analyzed 89 de novo MBC patients treated at
Department of Oncology, Affiliated Tumor Hospital of Guizhou Medical University, between 2010 and 2025
(42 cases in the R group and 47 cases in the S+R group). Propensity score matching (PSM) with a caliper
value of 0. 2 was employed to balance baseline characteristics, yielding 62 matched patients (31 per group).
The primary endpoints were overall survival (OS) and progression-free survival (PFS). Secondary endpoints
included treatment-related adverse events (toxicity), local control (LC), and time to disease progression (TTP).
Statistical analyses were performed to evaluate survival outcomes (OS, PFS, TTP) and toxicity indicators
(radiation-induced skin fibrosis, radiation dermatitis, and ipsilateral limb lymphedema). Results Baseline
characteristics were well balanced after matching (all P>0. 05). The median follow-up was 56. 2 months. No
significant differences were observed between the S+R and R groups in median OS (55.4 vs 56.2 month,
P=0.738), PFS (49.2 »s 37.0 months, P=0.959), or TTP (49.2 wvs 37.5 months, P=0. 808). No local
recurrence occurred in either group (LC: 100% vs 100%). Univariate and multivariate Cox regression analyses
identified the triple-negative subtype as an independent risk factor for OS (HR=15.451, 95%CI: 1. 253 1o
190. 579, P=0. 033), and cN stage as an independent risk factor for PFS (HR=1. 489, 95%CI:1. 006 to 2. 202,
P=0. 046). For safety outcomes, compared with R, S+R yielded a significantly lower rate of grade 3 dermatitis
(0 vs 12.9%, P=0. 001), with comparable rates of fibrosis (3. 23% vs 9. 68%) and lymphedema of the affected
limb (12.90% wvs 6.45%) (both P>0.05). Conclusion Compared with R, S+R does not significantly
improve survival outcomes in MBC patients, but it is associated with lower risk for radiation dermatitis. Triple-

negative subtype and cN stage are identified as important adverse prognostic factors in MBC.

http ://aammt. tmmu. edu. cn

[ Key words |

breast neoplasms; surgery; radiotherapy; prognosis; radiation dermatitis

Supported by the Project of Science and Technology Plan of Guizhou Province (2025-112). Corresponding author: Chang Jianying, E-mail:

1534085548@qq. com

IR R R m AT b R R L
(metastatic breast cancer, MBC) & /il & FL IiF 988 H 35 1)
A AR it . 6% BT R FLUIE B TERI U2 Wit
Jyit b MBC! . MBC B RGEIATT R T BT >
AR Tt S ke g JRy 3 990 (TR TB0IT ) BE A5 38 AR A
A4 il . BRAEDF S 458 A — 5, ok [ EDEE Y
TATA WF 35 3£ W, B8 J5) 3B 5% 7 (local radiotherapy,
LRT) i 2 4= 77 19 (overall survival, 0S) ¥ A 1 357
Bjelic-radisic 45" ) 6] i 1 0F 5% 32 7 T AR ik 7 7]
RE P35 A A7 (EL B = BT s TEE . AW S o o
A5 RH OGSl |, 8 3 i 1] 4 PF 43 PR BC (propensity score
matching, PSM) 4% i 1 2% fii fa7 , L BT ARUIEREC 5
YT (surgical resection and radiotherapy, S+R) 55 . 4fi
JiLY7 (radiotherapy , R) XJ #1176 MBC £ 3 19 A= 3k 15 Je
4k, AL MBC JRy A BEAR ALK 5

1 RS

1.1 BrRA%

SR IR PE A B ST I 56 . WA 2010—
2025 4F 53 N BB} R 2 B T i eg s B g ) 1192 M A
B B9 91 36 12 Wi o MBC %) B 35 89 il , R 41 4F %
(49.21+9.65) % , S+R 41 4F- i#% (50. 60+10. 70) % . 4
AbRifE : QA LUEHIS PG 7 B M LRI (WA 4 5%
PEFUMR I B SO BRI2 FUIR i I BT & & A 55
() IVIA ) s @R & k3252 R 5K S+R AT I A
(R A BEIRIT T 3552 —ZIBIT )5 4~6 JRl 4232 LR
R DX IR ELE5 TR0 5 S+R R IR YT < Se Bz — 23R
57, BEED 58 BT AR5 4~6 JR1 4252 LA S X Sal ik 12 45 ik
7 ) ;s OFRLL R TR . HERRARE : O 2 4 5% 1
Z QB HEZ ZLIBIT I MBC B3 @4 I Hof



http://aammt. tmmu. edu. cn Bl 7222 155 R4, 2026, 48(18) 2541

e . RG22 S R R TR 3 A i
FTBEDT , BT HRIK 100% , 10 5% 5k e % 3 A R g 2k
BB g 51 e 4 FF (i) AL 30 2025 4F 1 4 13 B B
1L B9 20254E2 4 10 H o BFSEE S 520 BERL R 2
I i Jen 923 % e 12 B A 41 (FZ2025-12-329) ¢
1.2 b Ea

YA MBC . 891, R4l (n=42) ,S+R 41 (n=47) .
KHIPSM, 12 1R AT 4R IE AL, KA 0. 2. PhE 404
W T B BRI RO R AR T T AL
PR A RS TR A b B R R, DEIC I 62 191 (A
H314).
1.3 97 K

BT A 85 2 2 BRI TR 3 U LA R A
T Ch ALl & 62 Gy, ML HDAEN R4 5 )5 A D)
BRA (PRFL/AFLUTER) + AR5 0T (h AL & 50. 4 Gy,
WAL EDAE N S+R 4.,
1.4 MEIRAT

MEEBE (5 B R St (hospital information system , HIS)
AR R R SRR AR AR |l R A B2 B R T T
Z UL TRONEEAR AR o FELR AP AR AR IS |
Wi KPS P4 A7 5 KPS 43 T 203 LN 404
ARRI>T 03 AL FE RS AL i ROR YT 42 By AL i
RARIT IR AT AL R A A 2 2 I ER KA 5
i PR 2234 L 20 B Ki67 \HER2 &3k BT 2 75 i
CRMCF AR Bk T LU ) . F WAL
e FF B (overall survival, 0S) . & oF J& 4 7% #
(progression free survival, PFS) | Jay 3 4 il *% (local
control, LC) | % %% #F J&& i 8] (time to progression,
TTP) 5 REE MG 1 AN RO, A 475 WO E  Tk 47 4
A UM K 58 8 TR B A i, 23 BRORS R S sd F AR
EFRME(CTCAE 5.0) AR IEIAY 7 IC SR VPAG 7 Bl 5L Y
KA RAREE
1.5 %irsix

GuiteE o A G i 22 B O SPSS 22,0, 74
PERHE G AT IE SR A S IR AT L ves R
71N 5 ZH ) 3R A SE AR A o G2 6 5 75 DU R FH M (P,
P 3R, 2 4] He AR 1 Mann-Whitney U K53, 1154
GERLR AR K (%) 27 , A1) LR FH R 5 S 0 %
A2 18] He %2 R F Mann-Whitney U ¥ % , K FH Kaplan-
Meier 2 il A= 47 1 28 , FH Log-rank 15 #4740 8] Fb 3%, >R
JFH Cox 115 53 B % i DA S BERLARR AR o) 68 3 A A7 I i) 79 52
Wi, P<0. 05 /R 22 A G AR

2 HR

2.1 PAKKSAE L B R

gy A 89 il L, 4 PSM G Ay 62 1 (£ 1), I
RHIETE 2 4 W) Tegei 2725 57 (P34>0. 05) . DLfL/S R4
31 1 [ 4E#% 30~69 (50.29+9. 56) % 1, S+R 2H 31 ][ 4F
% 32~70(51.16£10.53) % |, 2 4 {54 7 1 73 B vp
Luminal BRUEE 5 AL R4 1141(35. 48%) ,S+R4H
14 51 (45.16%) . AL FLali B %% R 41 11 4
(35.48%) ,S+RZH 131 (41. 94% ) ;AL N HFFEFS R 4H 7 15)
(22.58%) ,S+R 41 1314 (41. 94%) ; & & FE M EH F4 R
ZH 13 (41.94%) ,S+RZL541(16. 13%) . 55 R 5RO EL
a2 BB 1S3 NN kL R LG L RS A
B R FI3INHEE. BRI 2872024
HF 0% L) 3RS T CR/PRIR4129141](93. 55%) ,S+R4H
281511(90. 32%) 1,10% LA T 1) 544 3K 45 SD/PD [ R 41 2 4]
(6.45%) ,S+R L0311 (9. 68%) . it BOIGIT IR K IE)T
BT 2 4 BT ROR 35 5 A BT — 3
2.2 ABHH

FEREVIE LR B, H TR R R 56. 24 H o B
IR AT 32491 (51. 16%) (B KA i i, Hor S+R
H1341(41.94%) ,RAL 19411 (61.29%) . FEAAFL, )R
J7IH, S+R 45 R AL 89 47 0S 433l R 55. 4 4~ H I
56. 2 H 2 4RI 22 7 RG24 L (P=0. 738, K 1A) .
F PFS 23510 49. 24~ H 137, 04~ A , 22 R R B 4e it
22 X (P=0.959, [ 1B) . 2 ¥R ML 5B E &
F R 2240 100% ) |, A2 AR R ) Kaplan-
Meier ff1Zk . "7 TTP 4350k 49. 2 H #137. 540 H
28 Log-rank K5 55 , 41 ] 22 5 Jo 4e 327 & X (P=0. 808,
K1C), BN R LN &K Cox [HIA M BoR, =Bk
7Y (LA Luminal A 12k 2 I80) J2 OS (147 37 5 5 [ 3=
(HR=15.451,P=0. 033, 3 2) ; 555 1 N 43012 PFS 1Y
M ST GRS [ & (HR=1. 489, P=0. 046, % 3) . 1M TTP &
KBS TG R R R (K 4) .
2.3 FHIRE

FT A B T B SO AR CTCAE v5. 0 532 brifE it
T FFic 5 , RUIA 244 (6. 46% ) (& W B T B
PR Rz kT 44k, 1 44 (3.23%) /5 il | JE 4 4ifb 3
P, SHRAFAUAT 145 (3. 23%) ;R E B 1 iz ikeF 4k,
2 4 R AP B R AT AR AL TG 2 M 25 57 (P=0. 605 ) .
S+R ZH B B 28 7™ EL AR B 0 IR T R 41.(P=0. 001) ,



2542 B 47 R K 2244, 2026, 48(18) http : //aammt. tmmu. edu. cn

R1 WMEEBMEIIRE (MBC) BEME TS LEREELFRILE [41(%), vt
Table 1 Comparison of baseline characteristics in the metastatic breast cancer (MBC) patients before and after propensity

score matching [n(%), x+s]

Before matching After matching
R S+R N R S+R 2
(n=42) (n=47) S (n=31) w3y X5 T
Agelyears 49.21+9.65  50.60+10.70  0.637  0.526  50.29%9.56  51.16x10.53 0.341 0.734
Preoperative molecular subtype 9.337  0.096 9.022 0.108
Luminal A 3(7.14) 4(8.51) 3(9.68) 2(6.45)
Luminal B 14(33.33) 24(51.06) 11(35.48) 14(45. 16)
Triple-negative 2(4.76) 4(8.51) 1(3.23) 2(6.45)
HER?2 positive(HR") 11(26.19) 11(23.4) 6(19.35) 11(35.48)
HER2 positive(HR") 9(21.43) 4(8.51) 8(25.81) 2(6.45)
Unknown 3(7.14) 0 2(6.45) 0
Metastasis site 20.222  <0.01 5.522 0.063
Bone only 11(26.19) 27(57.45) 11(35.48) 13(41.94)
Visceral only 8(19.05) 15(31.91) 7(22.58) 13(41.94)
Bone and visceral 23(54.76) 5(10. 64) 13(41.94) 5(16.13)
Number of metastatic sites 5.107 0.024 - -
1to3 36(85.71) 47(100) 31(100) 31(100)
>3 6(14.29) 0 0 0
Systemic response to salvage therapy 0.272  0.602 0 1.000
CR+PR 36(85.71) 42(89.36) 29(93.55) 28(90. 32)
SD+PD 6(14.29) 5(10. 64) 2(6.45) 3(9. 68)
Primary tumor response to salvage therapy 0.272  0.602 0  1.000
CR+PR 36(85.71) 42(89.36) 29(93.55) 28(90. 32)
SD+PD 6(14.29) 5(10. 64) 2(6.45) 3(9. 68)

S+R: Surgical resection combined with radiotherapy; R: Radiotherapy alone; CR+PR: Complete response and partial response; SD+PD: Stable

disease and progressive disease. — indicates no exact value available.
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A: Overall survival (OS) curves of MBC patients treated with primary lesion S+R group versus R group; B: Progression-free survival (PFS)

curves of the 2 groups; C: Time to progression (TTP) curves of the 2 groups
BE1 HEBUIRERZLITFARBESMYTS R AT H B E R HUE &

Figure 1 Survival curves of MBC patients who received primary lesion S+R versus R during follow-up
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Table 2 Univariate and multivariate Cox regression analysis of overall survival in metastatic breast cancer patients

Univariate Multivariate
HR(95%CI) P HR(95%CI) P

Treatment modality 1. 144(0.520—2.519) 0.738

Age 0.989(0.952—1.028) 0.576

KPS score at diagnosis 1. 035(0.987—1.085) 0. 156

KPS score after treatment 0.994(0.939—1.052) 0. 823

cT stage 0.918(0.616—1.368) 0.673

cN stage 1.235(0. 840—1. 816) 0.282
Preoperative molecular subtype

Luminal A 1. 000 1. 000

Luminal B 4.470(0. 564—35. 407) 0. 156 3.128(0. 365—26.799) 0.298

Triple-negative 24.723(2.370—257.943) 0. 007 15.451(1.253—190. 579) 0.033

HER?2 positive(HR") 3.746(0. 453—31.005) 0.221 2.510(0.273—23.103) 0.416

HER2 positive(HR ™) 6.284(0. 700—56. 379) 0. 101 3. 853(0. 375—39. 627) 0.257

Unknown 2.043(0. 127—32. 894) 0.614 1.394(0. 081—23.934) 0. 819
Metastasis site

Bone only 1. 000

Visceral only 0.719(0.297—1.739) 0. 464

Bone and visceral 0.574(0.227—1.449) 0.240

Systemic response to salvage therapy 0.570(0. 076 —4. 260) 0.584

Primary tumor response to salvage therapy 0.570(0. 076 —4. 260) 0.584

Menopausal status 0.518(0.210—1.279) 0. 154

ER at biopsy 0.994(0. 984—1.004) 0.216

PR at biopsy 0.998(0.987—1.01) 0.765

Ki67 at biopsy 1.020(1.002—1.039) 0.028 1.012(0. 993-1. 031) 0.213

HER?2 at biopsy 1. 056(0.496—2.247) 0. 888

Radiotherapy boost 0.980(0.441—2.181) 0. 961

Univariate and multivariate Cox regression analyses show that preoperative molecular subtype is an independent prognostic factor for overall survival

(0S). Compared with the Luminal A subtype, the triple—negative subtype is associated with significantly shorter OS. KPS: Karnofsky performance

status; ER: estrogen; PR: progesterone receptors
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Table 3 Univariate and multivariate Cox regression analysis of progression-free survival in metastatic breast cancer pations

Univariate Multivariate
HR(95%CI) P HR(95%CI) P

Treatment modality 0.981(0.470—2.046) 0.959

Age 0.994(0.958—1.032) 0.762

KPS score at diagnosis 1.016(0.973—1.062) 0.473

KPS score after treatment 0.995(0. 942—1.052) 0.873

cT stage 1.025(0. 702—1. 495) 0. 899

cN stage 1.319(0. 926 —1. 88) 0.125 1. 489(1. 006—2.202) 0. 046
Preoperative molecular subtype

Luminal A 1. 000 1. 000

Luminal B 1.629(0. 359—7.393) 0.528 1. 883(0.358—9.909) 0. 455

Triple-negative 7.344(1. 170—46. 082) 0.033 6. 118(0. 56—66. 826) 0.138

HER?2 positive(HR") 1.928(0.407—9. 121) 0. 408 1.492(0.256—8. 699) 0. 657

HER?2 positive(HR ™) 2.878(0.566—14.621) 0.202 1.690(0. 187—15.247) 0. 640

Unknown 0.828(0.075—9.171) 0. 878 0.385(0. 024—6.256) 0. 503
Metastasis site

Bone only 1. 000

Visceral only 0.902(0.385—2.116) 0. 813

Bone and visceral 0.939(0.410—2. 150) 0. 882

Systemic response to salvage therapy 0. 487(0. 065—3. 626) 0.482

Primary tumor response to salvage therapy 0. 487(0. 065—3. 626) 0. 482

Menopausal status 0.662(0.297—1.479) 0.315

ER at biopsy 0.993(0.984—1.002) 0.123 0.994(0.976—1.012) 0. 500

PR at biopsy 0.996(0.986—1.007) 0. 504

Ki67 at biopsy 1.012(0.994—1.029) 0. 188 1.003(0.984—1.022) 0.778

HER?2 at biopsy 1.246(0. 613—2.533) 0.543

Radiotherapy boost 1. 108(0. 528 —2. 323) 0.787

TATA BF 58 B Ak 9 1% Be A7 A%, 6 36 3% A 1 2
SerkEEflne ) C BT N T BEHISS T 5 & k)R
BT P A=A A AT DT dk . OC T MBC Jit & k1 1 b 2
M8, BT SCHRARE 1 F7 53 5 38 o D 58 SR TR AR
5, W TATA WP Bm , TARIEK 0S Kk 8 AN,
R A B e B o PN I % R 3 IR T AR kR TR
H ARSI AR AE R 25 AHAA IR I A 1 = P R
RAEMH 25" s 99 A —ERIT IR 75 5 WL, , G B b o)
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GRIEEVE L 50~70 Gy) , 38 2] 1T ARYA PR RO 57 4 1
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Table 4 Univariate and multivariate Cox regression analyses of TTP in metastatic breast cancer pations
Univariate Multivariate
HR(95%CI) P HR(95%CI) P
Treatment modality 0.903(0.396—2. 058) 0. 808
Age 0.981(0.941—1.023) 0.376
KPS score at diagnosis 1.027(0.978—1. 080) 0. 286
KPS score after treatment 1.015(0.952—1.081) 0. 654
cT stage 0.996(0. 655—1.515) 0.986
cN stage 1.246(0. 841—1. 846) 0.272
Preoperative molecular subtype
Luminal A 1. 000
Luminal B 1.080(0. 223—5.238) 0.924
Triple-negative 5. 408(0. 716—40. 826) 0.102
HER-2 positive(HR") 1.818(0.373—8. 872) 0. 460
HER-2 positive(HR ™) 3.055(0.593—15.731) 0.182
Unknown 0.851(0.077—9. 423) 0. 895
Metastasis site 0.043(0—62. 955) 0.397
Bone only 0. 043(0—62.955) 0.397
Visceral only 0.477(0.179—1.268) 0.138 0.563(0.210—1.512) 0. 255
Bone and visceral 0. 989(0.979—0.999) 0. 029 0.991(0.980—1.002) 0.103
Systemic response to salvage therapy 0.993(0. 981— 1. 006) 0. 295
Primary tumor response to salvage therapy 1.011(0.992—1.030) 0.274
Menopausal status 1. 690(0. 762—3. 746) 0. 196 1.274(0. 548—2.960) 0.574
ER at biopsy 1. 248(0. 540—2. 880) 0. 604

As shown in the table above, univariate and multivariate Cox regression analyses indicate that none of the variables are independent prognostic factors

for time to progressive disease (TTP). Since only one variable had a P<0.05, the inclusion criterion for multivariate analysis is extended to P<0.2

x5 VEEBUIBREEELRETFABRERITS 24N
FrEEIRMLE [#(%)]

Table 5 Comparison of toxic effects between surgical

resection plus radiotherapy and radiotherapy

alone in metastatic breast cancer patients after

propensity socre matching[ n(%) |

R
(n=31)

S+R
(n=31)

2

A P

Radiation-induced skin fibrosis

No 28(90.32) 30(96.77) 0.267 0.605
Yes 3(9.68) 1(3.23)
Radiation dermatitis 3.373 0.001
Grade 0 0 9(29.03)
Grade 1 18(58.06) 17(54.84)
Grade 1I 9(29.03) 5(16.13)
Grade Il 4(12.90) 0
Grade IV 0 0
Lymphedema of the affected limb 0. 185 0.668

No 29(93.55) 27(87.10)

Yes 2(6.45)  4(12.90)

{H 5 S+R L AR5 FE ST R 50. 4 Gy, £54 MK & =
SR RCRATT IR A B R GEA YT AT S EL B
[T R - AL dE BT HER-2 24547 (il Z2 2K BT A2 2k B
PO NG W R A )T o e
CDKA/6 320 5Tl 4 A 259 ™, LA K G 4F ok
IIf R % H 25 7732 (9 PD-1/PD-L1 # 58 # 4% #5410 751
P S HR G Y Bc T R kA AT
PRI R % B A S U N B kL A AR T R

g ek 47 ol 2%
BARAWgT 45 B B on , S+R 415 R 41 1% PFS &

TTP eS¢ B TC W P22 55 (0 DB ()2 1 mT
S+RZH PFS V&R 49. 240 H ,RAH37. 01 H 5S+R
HTTP PO ECR 49. 24 H RN 37. 540 H 240
LR RIAR 2220 124 X 7€ MBC I R 75 5 F J& —
AT ZA B 22 55 o B 22 55 %) i IR AT i
JEVCHC S FEAS SR/, e iR B R e AN FE M DL B 3
24 [H) FLCAEAE M AR 25 S o ARTFSY 2 48] PFS .\ TTP
FEFE 120 H 4a X 255 1 #a 3, 487 7T BB ZE F5 € MBC
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NEER, FARBABOTAMES#— 2 5UF . Yoshimura
ST TR T ARG BT (postoperative radiotherapy
PORT) fEWI 2 16 B PEZU BRI h (B, FEA 0 R 2
PORT M A= £ 3K 2 T AR , i J2 ™48 Ja B T4 2
SV, AL FEAF Y < 45 % ' TNBC S &I >5 em DL
XIS BHME (e N+ 1R . (A A2 A SR
SR eN AR PES A ST AN R 1015 I 25 (HR=1. 489) |
ZIELRFFIE S _FIRAIFGE H a] D PORT 35 25 (1) 5 f& W 2
ANBEREEY G
3.2 BRAIE T ARSI KR Fe 6 AL 3R T

R S+R R R AE AR S B AR e 48 hr
TG, S+R A I BRI e R R Al 0, i 3
T R 12.9%(P=0.001) . 3% —IZ MR OB
TE T FARUIBR I A kb B 1 X5 88 R fin 42t 1 0 2 o
DR K5 kAR 262506 90 1 i g AR FL 45 T 60~
70 Gy BIARIA PR &, FLH 5 0T 5% B kb kA7 [m] 20 4 =
ST SN, B R S T 47 B i T
1505 10 S+R A ARG AT 457 50 Gy 2247 1 10 5 /4t Bl 341
B K7 BRI B IR 10~20 Gy, @QF R YIBRIR
KL G 0T R DX DA 5 B ) L B/ B s 4 /N S AR I
Jiey R ST g 9 e DA D . B M RE LS
SR ORI TR R O R R 52 B APk R SR R
TR BB TR L R TR 25 A 00 s g o 2 0% B Ik
R, @OF AR ZAMMNREALS, R
AT T i, T BBV A S 0 A B RRE RN . K
SFPE K 58 SR T AU BRI T MM (B R A T o
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A3 B B R I PRI 25
3.3 R ERE
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