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Abstract Breast cancer is the most common malignant tumor among women worldwide, with liver metastasis
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being a major cause of high mortality rate. With advancements in surgical techniques, particularly
laparoscopic and minimally invasive surgeries, surgical treatment has become an important component
of the comprehensive treatment strategy for breast cancer liver metastasis (BCLM). However, a
longitudinal and cross-sectional analysis of domestic and international research reveals differences in
surgical treatment practices for BCLM across regions. International studies tend to focus on
technological innovations and improvements in therapeutic efficacy, while domestic research emphasizes
optimizing surgical methods, exploring emerging treatment technologies, and the potential of integrating
traditional Chinese and Western medicine. These differences reflect the diversity in medical resources,
technological levels, and treatment philosophies across regions. Past studies on the surgical treatment of
BCLM mainly relied on retrospective analyses, which often varied in quality and had significant
discrepancies in results, thus limiting their credibility. In light of this, recent years have seen a shift
towards prospective studies in both international and domestic research, signaling a move towards higher
quality standards and broader impact in BCLM surgical treatment research. In China, the scale of
research in this field remains insufficient, necessitating an expansion of research scope to synchronize
with international standards and ensure more reliable and representative outcomes. Future research
should focus on a deeper understanding of the biological mechanisms of BCLM and further application
of technologies such as liquid biopsy, molecular typing, and genetic testing to provide more precise and
personalized treatment plans for BCLM patients. Additionally, improving surgical precision and safety,
as well as enhancing the accessibility of surgical treatment through networks and telemedicine, are key
directions for future development. Despite the numerous challenges in the surgical treatment of BCLM,
advancements in technology and multidisciplinary collaboration are expected to bring better survival
rates and quality of life for BCLM patients. Continued exploration of new treatment methods is essential
to further improve the treatment efficacy and prognosis for BCLM patients.
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Figure 1 Historical development of surgical treatment for
BCLM
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Table 1 Overview of international research on surgical treatment for BCLM from 2014 to 2024

— FRBALRT  SERY REASHEE A0S 34E0SHR 54E0SH
o BERWK EEEG 0 D ) (@) PRI

Veltri, 45201 KA 2014 45 RFA — 44 — —

Sabol, 227 gtk 2014 15 HR 53 67 38 —

Weinrich, 2§ T[] 2014 21 HR 53 83 33 R, PIBR AR T 4 WIRMIE N 43301, D & b ogg
EEEAE 2 i

Gordon, 45> B 2014 75 SIRT 6.6 — — PRSP BCLM, fEAdRE 1 1

Saxena, 25101 WA 2014 40 SIRT 13.6 0 0 AR IR fa4e7 , SIRT Jii CTX, XHAY 7 S

Kim, %! ] 2014 13 HR — 49.2 — RGBT

Kiimler, 251 Ay 2015 32 RFA 335 48 — —

Vertriest, 2517 e 2015 27 HR 116 83 78 AR S, SRRk

Bale, 515! BRFNE 2016 26 SRFA 29.3 — — —

Margonis, 251! | 2016 131 HR 53 75 = VI (R,) LR AL EAR /N

Fendler, %51 i ] 2016 81 SIRT 8.7 0 —

Pieper, 21! i 2016 44 SIRT 6.1 0 ECOG<1, fif-fed £ 45 71N , JC EHD, 1A Y7
JWE, TR T AR

Kobry, 2513 b= 2016 11 HR 36.4 — — —

12 :ECOG : £ H AR PMEL ; ST: RGLIAIT ; CTX LIy s EHD : IR

Note: ECOG: Eastern Cooperative Oncology Group; ST: Systemic therapy; CTX: Chemotherapy; EHD: Extrahepatic disease
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Table 1 Overview of international research on surgical treatment for BCLM from 2014 to 2024 (continued)
N iﬁl FEA . 3MEOSHE  SAEOSHE
WHoT FrEE  ARE () T HFHL0S(H) () () LSRN ES
FIMX

Sadot, 251 el 2016 69 vs. 98 HR/RFA vs. ST 50 vs. 45 — 38 vs. 39 —

Ruiz, 25537 el 2017 139 HR 56 58 47 A L AR =B
S RTATC: A IN=2 2
A0 LA K R 2R 1 R
B IR YT

Gandy, &% JRFE 2017 6 HR — — — —

Bacalbasa, 251 B2 2018 67 HR 94 69 PR Z R

Ruiz, 20 ff 22 2018 139 HR 73 78 57 —

Ruiz, 2514 farz% 2018 139 HR — — 30.9 JC AR T A I A
BRI

Ercolani, 25 ZAF 2018 51 HR — — 36 Ji IR B AR <5 em AN 2
AR

Franzese, 551 ZAF| 2020 72 HR/RFA/MW A/ — — — —

SBRT

Nogueiro, % HiZ A4 2021 55 HR 64 — — —

Schullian, % WAF 2021 42 SRFA 322 493 20.8 T NGRS AT e

Vogl, 171 fi[E 2023 212ws.215ws.  LITTws LITT+ 264 0s.25.2vs. 37 vs. 34vs. 22vs. 15vs. —

17 vs. 143 TACE vs. MWA vs. 67.2 vs. 28.8 89 vs. 38 89 vs. 22
MWA+TACE
NCT04079049 Fdh AT 200 HR vs. ST — — — —
NCT02251353  +HH  #frH 300 HR/RFA/TACE/ — — — —
SBRT vs. ST
NCT06093022  ZAF|  #47rh 720 HR vs. ST — — — —
NCT02364557 XKHE B 129 HR /s SBRT+ — — — —
ST us. ST
NCT04817813  PHPEA  #Efrrh 300 HR — — — —
NCT06135714 HA  #Ffrrp 340 HR/SBRT+ST vs. ST — — — —

E:ECOG : 3 [ AR MR ML ST: RGTIAYT ; CTX : AbJT s EHD : JIFF MG
Note: ECOG: Eastern Cooperative Oncology Group; ST: Systemic therapy; CTX: Chemotherapy; EHD: Extrahepatic disease
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Table 2 Overview of domestic research on surgical treatment for BCLM from 2014 to 2024
. SERU K REARR PR OSH] 34E0SHE S4E0SH
o BEG () I A) (%) (%) PRI

Zhang, %57 2014 17 CRA — — —

Qiu, %55 2014 HR+RFA — — — —

G, 45 2014 6 RFA+CTX — — — —

Ye, £5101 2015 28 HR — — 53 SEEEYIER LA 1Y DFS F HR Hij G
JiiRg 52

BRafify, 2015 11 HR 23.4 — — LIS &

Bﬁi e 2015 18 MWA 42.6 — — —

o, i3l 2015 33 TACE 26 — — 4k TNBC \DFS J252 21 NIRYT

iﬂﬁﬁ?ﬁ, - 2015 9vs. 6 RFA+CTX vs. HR+CTX 33 1s. 23 — 223 vs. 0 —

Wang, %5109 2017  38vs.50 RFA+TACEws. TACE 15.6vs. 11.9 — — —

AL, A 2017 22 RFA 23.8+5.8 — = W55 bk B 5 4 4 LR TS )
WIS TG A% e s i) ] B 32
63 JE IR AT RFA 36 97 1
[ ]

e 2017  44vs.45 RFA+CTX vs. HR+CTX — 5454 vs. 444 204505 0 —

H e, &7 2018 69 RFA 26 25.3 11.0 JigE RN iR H O RFA B2 73
FERERTSMEE R

He, 271 2019 67 HR — 74 32 JE 99t A BCLM 22 ] >2 4F:

Cheung, %1% 2019 21 HR = 58.9 58.9 JETNBC

T, 2 2019 39 MW A/RFA — 35.9 — L NN L b AR DN E S S N
SRS

FHF, £ 2019  12us. 27 HR vs. SBRT — — — —

Wen, 25701 2020 530s.95 HR vs. ST — — — ALY DFS

RS, 01 2020 51 HR — = = BRI #8<2.5 em AT ARLIZ
[

Lk, 5 2021  570s.205  HR/RFA+ST vs. ST 19 vs. 11 — — GRS e A R FRE RS A

Chen, 451 2022 89 ws. 1027 HR vs. ST = 723 wvs.252 51.6vs. 16.9 =

gy 2022 21 TACE — — — —

R, 27 2022 14w0s 26 HR vs. SBRT = — = —

ChiCTR2100041979  i#k47h 30 TACE+ET vs. ET — — — —

NCT05303038 AT 15 CRA+ST = = = =

VE:BT: I SMIIAYT  DFS : ol A7 9]

Note: ET: Endocrine therapy; DFS: Disease-free survival
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Figure 3 Application and efficacy analysis of HR and RFA in the treatment of BCLM from 2014 to 2024
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distribution of different surgical treatment methods; B: Comparison of treatment outcomes; C: Number of supporting
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