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Abstract Colorectal cancer is a common malignant tumor worldwide and a significant cause of cancer-related
deaths. The liver is the most frequent site of metastasis for colorectal cancer, about 20% of patients have
simultaneous liver metastasis, and an additional 20% develop liver metastasis during the progression of

the disease. Colorectal cancer liver metastasis (CRLM) is currently a focal and challenging aspect of
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colorectal cancer treatment, and also an essential factor affecting the prognosis of patients. Surgical
resection remains the optimal treatment choice for long-term survival and even cure. Minimally invasive
resection, in particular, combines the advantages of minimally invasive procedures with curative effects,
showing equivalent long-term oncological efficacy to open surgery. However, limited by tumor size,
location distribution and other anatomical factors, liver function, and general status of patients, only a
few patients are suitable for surgical resection at the time of initial diagnosis. Other minimally invasive
treatment strategies include ablation therapy, stereotactic body radiation therapy, interventional therapy,
etc. The development of these technologies provides new therapeutic opportunities for unresectable
patients and also improves the survival rates of systemic treatment alone. Ablation therapy, for selected
patients, combines the minimally invasive nature with radical effect similar to surgery, and is also more
advantageous for deep-seated tumors. Stereotactic body radiation therapy is an important alternative for
difficult or recurrent lesions that are unsuitable for surgical resection or ablation. Furthermore, Y*
selective internal radiation therapy has a dual effect of tumor control and enlarging the remnant liver. Its
significance is continuously growing in the era of transformative treatment. With the deepening of
minimally invasive concepts and technological advancements, there has been some progress in the
minimally invasive treatment of CRLM. However, it still faces numerous challenges, such as how to
rationally combine or sequentially use minimally invasive treatment strategies in the era of precision,
personalized, and transformative therapy. When selecting minimally invasive treatment strategies,
individualized evaluation and comprehensive treatment should be carried out according to the guidance
of the multidisciplinary team, with the goal to achieve R, resection or no-evidence-of-disease status as
much as possible, thereby maximizing the long-term survival rates for patients. This article provides a
review of recent advances in minimally invasive treatment strategies for CRLM, so as to serve as a
reference for clinical practice.
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T e 52 A BE B ARAE o DU R B TR AR
TBIHARJE Y Fir CRLM AT %, BR ARSI &
JeJrm . B TR UIBR . I RIIRYT . SLAKE [|]
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S BEE RNE T B B D N K, — S i )
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B R, RS TR TR 3 NIk 5
A ORISR, R R AR H 8 2
B R R R WS R 22 WO R N B e
(European Society for Medical Oncology, ESMO) 1§
A R k=5 A8 R e A TTUIBR o RORER
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AT R AR ST RO P X AR S AR A Y 5 e AT RE
RO W, BEEZSIRITRIHEL, MRS HBA
FRE M CRLM B3 & A& H T AR ER R, Xt
T210 R AL, R RE 6% S B RyYR, VI BR JOF E
TR R G, T UTER A A AT £ £ < ) 4=
FO S Tiah, AT LU Z2 B0 XU T4 T H, i IR
TG KPFE 4 (clinical risk score, CRS) 4§, M i =
£ RE % JE CRLM i kEJ2 75 nT U0 B, AR 48 Ji i 69 A= 9
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RGIRIT I 15 2 I JR) A Tk 24 v A 40 4 1)
BT AR i B S R L et 24
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ARG I K E W) K AR TR (19% 0s.31%, P=0.021) ,
A B f 8] B 45 (53 h 0s.96 h, P<0.001), ifii AR 2%k
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Fi B8 T R b e 22 R S P TR AR Y, HL AR
BFREEE . BN L IRE TR R T /NG
%2 WAL E By CRLM A 97 (1) 8 3 e %
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JE I PR H O TR I P A RS R TR SR I (1)
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R0 Pl A0 I P R I 1 A R, B0 BR 9 Y
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B R KRV B R 5 2% I Bk i T BE 5 U R 22 A e,
P R X T 1B BRI 0 RR AT o O R A A M DD BR
(anatomic resection, AR) _I_‘ﬁﬁg[zﬂo X"J'?L‘%mlji
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FHEA N TR e BRI B 52 P R B, fE A KRAS
BLI 2 1Y) CRLM S 4%, B i A 77 3K 47 0 HEXE
YIZ 5 7 mmo (HEAHFRPIEE, it KRAS
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o B TR ) BURRBE S R S R B, R R B S B
FAL T ral R POl A L KR B MRI 5 CT, BF
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green, 1CG) 2GR i GRS, N A B
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TARIGE K . He S50 — T30 5 rfrry i B M B HL G AR
YR W, 1CG MR i T CRLM Yk Ak A6t i) %k
i, IFRERE T AR 1VFEE L%, i, BENIE
FEFEAT 980 5 1% Ge 16 s 55 X CRLM 9 kA H 5 &
ARG & K 500 0 22 e w7 BE PR I R AOF 7% (A 15
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2.2.1 i m3E  CRLM (7 BlIE I7 35 2560 35 55 400 0
RFA) 1 13 % I il
(microwave ablation, MWA) %, B—Ff% e f
B RAEEN. Wzt RGHS TESWRGR
P, ST HA<S em, HHSAES MR
Kb, RTDAE SRR BRI AIG YT, MR AR N, TH
Al A5 B R TR UIBRT . Ak, S T AF
T A D ReME AR B, X TR R B Mg al 17 F R )
B, X T B R AE B /N AR W AT T AR YT, B
A T AR R il DL B b S B AR A L T LR AN
AT FAR BB FHRBRIG OIS, X BRI R
A F B Lin P95 2, XFF 90 46 ] U
BRI CRLM &, FARVIBRIE RIS RFATRYT
TR 95 Kt AT B 2 — B b B2 U0 R SR 4 IR 9T O
B, e R A K DD B T
(5.2% vs. 21.9%, P=0.001), 345 5 & () F R
WZER, RIFHFReAN kAR (0% vs. 5.2%,
P=0.023) , RGEBERE 458 (7 dvs. 8d, P=
0.019) , [A] B 40 AT DL fH AR R0 A9 b 97 22 97 3% I
S, W RRIT BHA T R M A E, S E M
WMEKMAEMXR, Y EEME . HE . &
TR A A A L R e ke 2 T Rl AN 4 A ) R
2.2.2 57z RFA Fl MWA ¥ B A o657 R,
EUXF T 5 R o A8 T PR A g, FEOE [ MWA 1] BE
RS AR AE R S A ) 23 T T A O 4
AR, F5 Z AT 5 2 0 Bl AL X B 50 ok F
— N, H T AT A Rl =, R TR X
P %>5 mm [ 58 4P aloeE T e 04 J) 0 4 i & 5
HZPT, Calandri PR B, W ALY) 2% 5 RAS 5
PN 28 A8 R 25 J& CRLM JG #F & A 77 30 1% i 7 7500 [<1
T, X T RASEARRY B A HN 1 em Y LTI 2 +
Gy EL . T REPE REALG BT SR AN E] )
FR B9 CRLM A& 2, A7 365 0 RloRe L o0 4 Ak 7 mT
DL 2 SE K TG 0 R A A R R AR AR A ], UER T
THALTE CRLMRYT R EEAE A . Besh, THmEcS
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B0, MEMNEEAE<S em BB E R, WA
(1 T8 95 A2 A7 R AR T o A 3 2 55 T AT BB A7 7E 1B B
for, AT AR F AR 5 O Bl R COLLISION-IIH Hif
s vk BE AL T B SR 1 25 2 . X T CRLM & & i 4
HE /A S EE TRV, 8k
A A7 RO TG HE AR AR 2, (E R T Al A B
() B 5 4 R PR CRLM IR YT b, 3
il B A <3 em &R LA R EL IR AR /N
=X AW RE
2.2.3 #wyEA&EHE AR HER AR, “notouch”
Jir U] £ TG 422 fl S5 4030 Rk R R T AE /N R IR T
W R T R A M A R, HAE CRLM 3
AAYT T B HL A R AR N AT . BR T
oA RS N AR R, TR TT MRI AL
BN O S S KR R G 5 S R 9T Rl R
A ) T2 IR0k 0 A o 5 AR T Rl . MRI 5
ST Y RISV Rl A T S ARE SRS HEE AL kR, B
Al LAAE MRL T RV E P-4k 79 ik R, S 90K o 5
BIRIRIT R R . B AF RS R, MRI 5| S F
RFAJAYT CRLM B2 &2 A, JFHEKCTH %
F14) T4 il B 4 T O 1 R R 4 o
2.3 SBRT 5HW#sT

SBRT 1E k — B4R AE 19 22 4 FLA 5500 il 5%
WBIT T, H 2 AR R AT Gk 329%~919%1, SBRT
HAWZ RGN SR, SEEEE, R
R A3 B BUD A0, AT LS BRI ISR AU il
() IR BT A RR, e, A 2R R AR
Ry S AR E 1 BT IR T S R R )
AR 1) B AR F L, SBRT XF T # Ri bk . 4B
B A E A7 RO Y e kL B =, LRl AR
R AN T A T AR B Tk T Y DR 8 % e
fRuEH, 5 F RIS LB AR R, HFgtk
B, X FARFERDIBEW &S, FARBKA SBRT Y
2 AR PR ] 3k 89.5% , AHHLFARBCA M, HZ
kb RN L E W /N SR, H AT
PO G UE B2, RS HER. AR
JE RS SBRT IR 7 RO 1Y SC B R 2%, 110 M9 44 FRL I
B —AEERZE, MR, R

http://www.zpwz.net

Rl SR R, X T <2 em 3 3 em
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1 4 T 48 K B g . SBRT 97 &% 0 T34 il . {H.
SBRT Y A H & PR e 25, I K v 5 68 14 1L 3k % 0T 3
50 TS T4 403 55 AU o

I Ah . 5 4l FOLFOX 1k 97 b 8, — &k
FOLFOX 1k 57 B¢ 4 Y* SIRT & fig ek 3% CRLM & & 1)
SR, IR 8 U R 2 1) CRIM B
b Bl AR T BE A SIRT J7 07, H 78 4k 7 XA
£ CRLM & &, YO B0 A8 ZE 1K A 960 UK 5 BE LE B
afi 50 IR W WE RE 1 3 HE K T R AR A T X T —
LAbIT 5 A CRIM B, YO U7 B RS
24 B AT B Al AR T RE T K R R AR A T
JC ik R AE A BT O R B L X ML
TP/ ME T EE R ZE, YORITHES AL
fEI7 B A T CRLM R GeR 97 o & J5 1 3 ket iR
P, MREFRERENIG . BRTWHERY,
AEE, SIRT i f Bk 2 i W FH T CRLM WY HT 2697,
FESE AR IR 7 H T LA R R R 3 R 4 5 O A
IAEH -
2.4 NTNIEFT

B 2 Bk ¥ 3 1k 7 (hepatic  artery infusion
chemotherapy, HAIC) 7E CRLM & # + 7 i R 4F
()R, X TR IR AN ol BIBR A CRIM B3, 1
HAIC A DL 55 T R ) B 119 2 1k 238 a8 52 30K 10 17 9
I 45 1] R0 FE ST B R BT T BR 9 CRLM B &
i, HAICHE & RA )T MROCRIE T84l R 4 ik
SRR R G AT S YO SIRTIG YT, 46, [al i
PEAF 58 R HAIC I8 7T 5 R G AP Bk H TR
JERBNRYY, TERIRE K. ERAF P EAEEE
YRR, AH G 0% T BE 4 Bl AL OGS R 6t 1 AE 2R A7 o

4 CRLM — £ 34 97 2K W 5l A R it 52 4> & fh 7
W, b T RER B A A T DL R A I sl Bk ik 9T
%€ (transcatheter arterial chemoembolization, TACE) .
25 ) U B TR 28 Bl Bk AR 9T R %€ (drug-eluting beads
TACE, DEB-TACE) Y, —Xigh A 564 4% #H 5
1% 45 TACE (conventional TACE, c¢TACE) &7 1Y
CRLM £ & MR s, IR cTACE J5 1y i i A4
FEWFTAL S 1434, TEEELFRN 62%, 2FETF
o 28%; Horh, WIARIA YT T bR 9% A R R A
FEAR 42 9 W 25 LR o 5 — TUXE R AT ) B CRLM i
R AL X B e R W], DEB-TACE Bk & & 4t
BITAH LR A R G IR T R R AL, FE2 A A T
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K 78% vs. 54% (P=0.02), 44~ H BN 95% vs. 70%
(P=0.03), FAREALVIERZE (35% vs. 16%) 5t
S TC#k A (1531 H s 7.6 4~ H) WA frek
o WA, Lin OISR, X TR AR T 5 AT
Yl CRLM &%, AR AT DEB-TACE JA 77 & %t K &
BRAABIWZ ke, KoM HMERERZ
Py &5 iR R SE R, il 25 W BRI D R E FIRE A
Bl TEREREERK, BT TARL, CRLMKY
TACE & J7 415 75 2F — 25 W 5 LA o2 WIF 26 £ 35 I v 22
HEZ,

3 CRLM{gEIETRIARFKTT [

3.1 ZEERENEST

XFF Mg o i R, NS A FARVIBR M B,
o] 52 53 R 25 B AR IT T BO AR S, RLiE/h
s, &M ES 5 DTN 2 F eia T
RS ITEC G RGLindT . i (8 3 3K 45 e KAk
BIT S, PR I NED, 413 2F — 25 1 i B
PE R ALY BB SE o b, XFF R RLFER L T Al
SBRT ) 45 k- 1z 40 o 36 5% T B1T6 7 A 85 =X o A 75 i
— AW gE, B0 E PR B OE7E AT R TR 5 0
(NCT03088150 . NCT05129787 %) L) K SBRT 5 i
P B (NCT04081168 . NCT03654131 25 ) 14 Lk 4%
WF5E, WIREXLE o 25 Rk — 0 A, DLg T
TR AT B AR S R
3.2 %= FHBA (multidisciplinary team, MDT) 12

TR

SR B8 AL 0 JR AR I B NED IR A — B
CRLM 4 83497 19 H bR, Ak CRLM 11236 & 4K
FEMDT 297 B0, DLBRE I, 256 1AL &
HARERDL, WA AR TR, A, 1
MDT #E$8 5, CRLM {12 iR 8 75 15 6 A LT 4l
BEIT . W ERIT . AR T SR, S Ak
BRI . TR M. BUT . At NIGITEIR
IR, JEAWIIR R B IR A IRIT B, Dl
BE WG, SNG4 . b
K HE S5 AR A 7 ) 2 R
3.3 MEBEMZEIT AR

1T CRLM J& —Ff B A 35t % 27 5 3R WList %~ 24
AR S PR R, XA AR AR . A A
AR T H AR ABEG, W T 2 0 Al
5E RO 5815 B AL B AR TT RS, b0

AT HE— 20 I X B B AR AR HERLRG T
(10 B A 5 A 3 R B S

4 INEERE

Zi b, CRIM K ANAIT KA Z . Xt T4tk
A UTER BT NED B8, R BT U R R A Ok
s X TIEAR A BN IR, R T S B AR 4 Y PR
A, HFHEW AR YT AT AE S ELOEH s I SBRT 32 &
(EE . R/ MEAR AR R AR R T RERLN, T
ARG HBIA I A E Z AN T . X TR0 iR A AT U)ER 5L
ANAINED (9 CRLM &, AT LR H 2 Rl AR 27 ol i
e LRI YT 7 58, AR IR SO R
AR g B8, 7T LA 18R H I IS 58 F &
JIFHE 73 B AT R Ok A5 LA 8 I DD BR R
(associating liver partition and portal vein ligation for
staged hepatectomy , ALPPS) £ fik & ALPPS 55 F-
Br, VARAE RGER ST I AT T A HAIC . TACE
DEB-TACE LA} Y* SIRT &% J&y #8167 F Bt , LAk %I
g g 4 ) R AR Y Y ROR e A il ) AT
J B 5 DD B 0/ 800 R R T A, LS R Y
J ARG . S Z, CRLM & —Fh 4 Sk, T
ARAFERMRALE GBI B E TR UK AR
GARiE. WA, TR AW 2B AT e e R GEIR YT
R TR 2 52 i S R BUS , 7E MDT 1297 B
ORI I L R 8 N LAY N (R T E g
5, AR EERNA T R AU N

HMAF R HAEAFEARELEA BT E,

e Temk Y. RAEERFORER T Lk BB S
157 SR 5 ) A7 61 T8 S A L

£ % Uk

(11 PEEMPE IR, B2 s R 22 B SR 2
4, AR E SN S A AR A, 45 L LSS T
RS2 W AN LR B VA YT 96 19 (2023 R [1]. v [ Sl A RR A4 A,
2023, 32(1):1-29. doi:10.7659/1.issn.1005-6947.2023.01.001.
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