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[Abstract] The "sandwich" regimen—preoperative concurrent chemoradiotherapy followed by total
mesorectal excision (TME) and adjuvant chemotherapy—remains the standard—of-care for mid—to—low locally
advanced rectal cancer (LARC). While effective in reducing local recurrence, this strategy is associated with
significant functional sequelae, including anal dysfunction and organ impairment after radical surgery,
highlighting an unmet need for organ—preserving strategies. Total neoadjuvant therapy (TNT), which delivers all
chemotherapy prior to surgery, has emerged to enhance treatment compliance, tumor regression, and
micrometastasis eradication, thereby improving surgical outcomes and survival. More recently, the incorporation
of immune checkpoint inhibitors, termed immunotherapy—based total neoadjuvant therapy (iTNT), has shown
potential to further increase complete response rates, enabling non—operative management in selected patients.
However, the safety profile of combination therapies, particularly immune—related adverse events and their

implications for surgical complications, warrants careful consideration. This review outlines recent advances
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and evolving paradigms in neoadjuvant therapy for LARC, providing insights for contemporary clinical practice.

[Key words] Locally advanced rectal cancer; Neoadjuvant treatment; Immune checkpoint inhibitors

Ja 2 B W B M (locally advanced rectal
cancer, LARC ) J& 48 MR = 40 B M R0 (T LA 1)
/B SR 2 Rk a5 R (N, ) BA—
SRR Y B R LARC 69T TR E 2 FRH2yT
(multidisciplinary treatment, MDT) 13118 | 5¢ 3 45 1l
B AT, AR E A B BAOR
Ol IRYY H AR RIS AR B A5 i MR IR YT 7%
TE ST H i 5 18 [ g AR I A0 ) RE L 4[] 25 H1 2 1Y
BT MOCHE ST R FE IR R, A
LB XTI AR LARC Bl Bhia o7 A i 1 28 e JT
RV LU b il PR 52 e fe 2%

1 =R EXHHES i

B AL TRAE B R, BB PR AR TE
B AR bR R B B R B C AR
BEA Ak N B RIS W 45565, It
Bi5E SCA LARC, LARC R §h5RATF AR UIBR 45
T I 5 A I A 1 1) J) A 52 AR RN O e B XA
(R RIXE SR TR, 20 THE22 90 4EAR LK M3 — R A il
PRWFSEUE AT R T (RIFRBOT ) SR [R5
AT U6 T ARG H BT, B G 7 B s
A, 24 H L RHTH A Bl sy T e 5142 H 0 &
JEDT % K (total mesorectal excision, TME ) A J& fff
b SE 9T (RIFRALST ) 19« = Ba B0k 2 iR
LARC (RN 5 560, ARG e e 4
T HREAGAE TR ER ARk MIREAR 1 ) E8 5 &
o H R K Ok U B 58 4 B2 % (pathologic
complete response , pCR) FAREAR (X 10%~15%)
PRATATF RS BT, AR T AR AL )
AE P 5 F1 52 B A 55 A9 I AL /T U0 BR £ 8 Ak (low
anterior resection syndrome , LARS) LA} #5 B 5 4514/
S " R SR A A B i B A T Y IR, TR
U ] B I TR G, o M I 42 2 42 B i 7 ki
K b R KUK LA SRR TR I A
SE) UTC v R e IR JE A AT T R AR, SR
HEKBAEAIERSAR B EUE, B A T, L E
F/8 N (+) B9 LARC YR B —Fhia 7 i Xl ok
REIA B AN 2 o 2 ARk 22 512 R R
LARC Hr4f By 8 a8 =X LA S 3097 %00 5wk [+ v e
FRIJBEARAT, AT LARC I PRIAYT 0 AR fff e 1

S I
2 EEFHBaTRANLRIIEE AR

TEWHEFET, —f2mmiarfl—A~a
A BB YT (total neoadjuvant therapy , TNT)#EA T
FRATHIPILEF . TNT 248K A5 H BRI 7 $2 AT = AR
1, B AT A IR 7 S 7E RTS8, BE T LI i R 5 R
JEAMHE | I 0T LS5 R 32 b 4 /N i s | T B
TR R kb T4 3 TR ARG & R B E K
BHEAE INT S8 g« =B "B L, BoA iRy
AL . DTEAHT R T AR e A 58 U A
BT TR AR BN XU AT 4 | AR AR
PR 3077 S ORI & @ AN BT AR R AL TT ikt
PRI BB B AT R AR OGRS, 4 4 i i 1
YRR I E] 42 TH A 3 B i B R R AR T T
TERC B BRI BRI LR A 2 B RO RSk 2T D
IEAE RS | FE A TOE A A I R 2 A A
] 5 @B I ] A AR FTVA 7 AT DL 25 42 v i PR ¢
2 5 fi# (clinical complete response , cCR ) % Fl {1 AT
HOSME Zrd e O LR RSN R TR
B REZE (wait and watch, W&W ) Mg )

SR TN I RN IR A — & 1Ry BR A . D
ARHFVA YT I B A XA YT T 5L B0 AN £ 1Y
S BB RARAE TR AL, @3HEREE
1 B W9 B P REAFAE T BE IR YT A IXURS: I 3% hinAH
NEEEPE A% T, 2024 b3 [ I DK b A 25
(American Society of Clinical Oncology , ASCO )& Fi
AT DO TR AL J=) 78 0 300 B e S, R/l B
A SRy TR/ Ak e B XU 1) R AL AR LR
— ki 22 XS R 2L T, R LR R (magnetic
resonance imaging , MRI) ##x $2 7 IfiL 457 BE SMZ AL F/
MR ITAR | L AR A A AL B4 2 L TR) -
A0, UK TNT VR 01 RTa YT 7 T N A IR S
(P ES ARSI IE (2023 1) YA (UK R fE
IR o 25 i R HHEAE TNT) BEAR— 2

H e, IRATA: 5 AT T R AT ILIE AT LR
JE R 2 B TNT B, 3-SR R (5 ST +8
B ECIRIY +F AR AAFEWFSE I PRODIGE 23) 215
Fa A JE B ALY7 $ i =BT B Ok Y 20, B
TS BRI TE ) 4 B U R AL | R A B s



486 GHEAR PR 2 35 (BB FIR) 92025 4F 12 A% 17 4 %6 4 ] ] Dig Oncol (Electronic Version), December 2025, Vol 17, No.4

1 58 4= 2% i (complete response, CR) BOSIIAT]
i E LI Re R B AR RIS ST B AT
A R I S8 1 R 25 A o7 B A7 SRR A A DA
MV TEOL S, A B TR H 5 4k 07 58, 3 i fe ) 20
ALY Ko S iy i i it 7B Z e EE R RED
JUEMRS TR T GOl Bl Ay 7 + LAY + AR AR
FMTFE N RAPIDO )2 15K A S5 4 B AL 5¢ 4= 4 iy
AT 5T RZ A, B TEA RO AY i
R RE RGN 4 B AT R SRS TROR | AR
PN N AN S T IR E] SR € R
kb, DLEEST TNT WIAE R D A 76 97 e St i1
At b Je R 4 1 0, RO AT I 58, Do R R 4k
YL 7 B AR YR, AN | Bl LI AL T7 A
WIS, B pCR RINE AW &, X TaE R
AR B R IE L A7 TNTL,

ZIWWFIEUESE 2 FiA YT RE R 0] B 4
CR H R RERE A A AR B 4 B DI REMISE 1K T
W LE AN, P Z IR OO 3 25 S e B ARG 4%
07, AR SR SRS I SR T BRI S I
X TR A R R vy | Sl S Y s A K
R A 3 1Y B A SGE ALY X T
RN IR 2, BUAT W&W SRIE i 8, ILIE
7T RE S A F (URBFSE A OPRA) T LA, X
T L T A e R ™ A A B T a9
AR 2 HAE BT T DU PR B
P Jm AR REIR LG IS R R T R S UL IR A T RT e
XF T R S EIR RS

3 EEFHBEKSREATHRRSERE

AT ARk DL A R A A a5 3D R (immune
checkpoint inhibitor, 1CT) A =B R 1 R IR IT 1E
22 Fofr e i LR Al C A& 2 51 B (deficient mismatch
repair,dMMR)/% it B2 A & (microsatellite
instability —high , MSI-H) &% B %@ h BUAS B 7
R, 40 7 A L AR BB R PO — TR RSP 1 S0
IRWFFEIA T 16 ) /1) AMMR &7 it 958 &
H, WWTEAE GBI T BTG T LA 2 I H) S g
253097 6 A H BB B acR | ot 12 658 it
X7 A B R3] oCR,TE P 12 AW
BED7 3 1) P9 ¢ 42 S i A7 AR B e 52 %
R dkimi R e TR 4 R AU BB E (mismatch
repair, MMR ) 73 FH1IE 2R 8 1R T7 B AR T B A& 80

S G IR IT AE AMMR/MSI-H & 3 b B A

WEEIT R, 8 g B AR 2 B A B A 5E
#% (proficient mismatch repair, pMMR ) /i T 2 F2 &
(microsatellite stability , MSS) £ & X P2y R IR
I AU, R RAHR 0~10%, B8 2 LA
“V IR BRI T SRR T RS ARG T (LR
O ) T e 4R = pMMR/MSS B2, B i e e 1697
N B A R B A SRR G T 24k L Hep 85 A ik
J7 AR 5 R G e VR T SR R A R A 5 A
7E UNITON BHF5% (7 4 Bl 0 2 5007 1 B4R i 1
TR YU A AL T X H A R BT R BRI IR T
LARC [ REHLYT IR Z e M 5E ) A9 32 B 40
pCR 3 I | J8 B 07 3 51 3 R Bk Sy Bk &
CAPOX (HUPFEI+ R ) JRy74l (FRIFRCAM+
CAPOX 41) i 1 pCR Fm ik 39.8% , & & T
KA BALST 7 5 CAPOX IR 97 4 (AT CAPOX 41)
1 15.3% (P<0.001); 1K Z 4 s MR R T
CAM+CAPOX A A7 &4 il s ok Jie | HoA w41
WP FEFARABEP  CAM+CAPOX 4119 RO
YIBE R N 96.2% (100/104) ,CAPOX 4 A 97.0%
(96/99), HLT TR 55 94.29% (98/104) Fl
89.9%(89/99) , TE I & M Jed Jos BHAR 45 J7 Ifl , CAM+
CAPOX ZH % T 57 g IR 4 %28 989% , CAPOX ZH I
H 85%, WirE Ak m, WALEITE AR
(adverse event, AE)LARIAYTAHFA K ZFH1F (treatment—
related adverse event, TRAE) Jf & 5E &A% |25 57
BTG it 22 L, 1EH 4 BRI W) CAM +
CAPOX 41 85.8% 1 8 # F1 CAPOX 41 78.9% 1 &
H R TAEM R TRAE, Hob =3 9% TRAE A
A=A 5N 16.8% 1 17.5% . 1E CAM+CAPOX 4
I CAPOX 417, e WY =3 9% TRAE JRAHALL,
BLE AR ECT % (2.7% H 7.0% ) 4 41 i
THECRRAR (5.3% L 2.6% ) bk B4 41 3140 %
(3.5%t 7.0%), CAM+CAPOX 414 24.8%I1 &
AT 3 BT A G AR, CAPOX 41 48.2%
BB 2R AR, T 0.9%F1 10.5% 1 85
BRI A =3 W AE, 75T ARIFAAE 7 M, CAM+
CAPOX 45 CAPOX 41 % A= 43 5l & 40.09% F1
40.8%, VAR SRR BT 5 R SR R ST
A CAPOX MIVRYT 7 B AE LARC & & vl 5 |
H5 CAPOX A H | 115 A WLE2 3 B2 A P 1
hn, MHZWEFE R 3 4F To A A A7 28RN S AR A7 I 8K
8 i A BEVT S AEREAT | LA SR AR AR
Ifii TORCH W58 (EFERUTHES CAPOX FlFE



GEA PR 2% 3 R F ) 92025 4F 12 A% 174 % 4 8] ] Dig Oncol (Electronic Version), December 2025, Vol 17, No.4 487

T % A PP T LARC 2237l Bhit 7 B R 1T
WG PRAIEFE ) U2 1 A 45 4 R0 4l B ik fb 7 K
A HPEIRYT (immunotherapy —based total neoadjuvant
therapy ,iTNT) M BE#EME W&W 5 % H F pMMR/
MSS # LARC MG RIS, HARR T AR EIR
S ITNT (JLIE 3075 2 ) I O e 4 . A 4
SEEAT RO FEEAT 6 A 3 e 3 ) BRIk
A CAPOX I ZILERGYT B AN Seit 17 2 4> i 1]
3 % A BA BB A CAPOX V5 31677 o FEA T 7
T A 4 A AR S e B S AR IR T 0 IS [
FEIR B B 5 BR CR R 50% , Hih A 418
# CR %1k 56.5% (15 il cCR+20 4] pCR),B 41 &
#H CR %1k 54.2% (15 B cCR+17 i pCR), W4
CR FEF LRI #E L (P=0.807);{H A 4HHEH
TEFAT BRI 45 AT cCR R 5 (43.5% Lt 35.6%) ,
T A 20 42 52 AR TR T 10 B3 g g B3R 400 155 190 3
B A A B A3 0A 67.5%F 70.6% 1 B E
AT R B HEE R AR (BRI A>T 10%)
T AE R B G TT W] | Rl e s iR e e v R B2
() 3~4 % AE ML/ (A 241 24.29% ,B 41 33.9%)
AR 2 D (A 4 11.3% ,B 4H 5.1%) , TR
Jo I K AE TS T A 4R B A A 2 A 1
BE R 3~4 YOTRAE, MBI RIS A HA
82.3% (51 B]) B 4HA 86.4% (51 f]) ByHH L
AT TR AR . LA 254 20 pMMR/MSS 7Y
LARC H & 2% B T BE(R B A s o B AR E )78
T

ATRAUE IR BIE ST R 5 SR Sk Bl B e
ST BETNT 3697 LARC #2438 T 5845 71 A9IE 4
SCRE IR R K A AE R 25 B T RS EL A
SR ERERIT R IR G iR B
WAk, HAERS AT AT A8 9™ A
% HH A K (immune —related adverse event ,
irAE ) M52 5 2236 77 58 2 WP By, B4R UNION
F1 TORCH W5 142 4 PR 5 H vl I8 A 5% | (A n] RBAF
TEAH B ERAER  —BRESRFFEAFH R,
HBF5E d Mot & AR AR (0A 252
B IR BN LA T R T o Rk ARE , v i
A A SRR R B — PR
HoZe S JU HUE X AR th AR S5 I K IE 1) ] BE R
M, IE A& T AR B9 & AL FU A2
S T P RADFEFE R Z A8 2, T LARC Hr4# Bl
Yo FEIR T H T KA O S AR Y, A

irAE A2 W RS BRTE N &2 2% |, ORIl 2 LARC
B Bh B IRYT AR Mi2iRTE R, LASH TR [F 2
R BB E BRI RS IR T &, M7 £
TEYR YT RO [R5 KRR BE W AE 19 & A

4 NG

TNT HHEIC MA LARC BILEIRYY, 15 2
B N AME R — B, H E AT IE T 2 MR e T
TR, W pCR RO VIBR LUK %% B DI e {4
& HA Yy U A Re it — 25 g Ak TNT
BRI AR ST 7 R RITROR AR |
AT 0 HE S AL A 55 2 A~ S B In) 8w JE 58—
W FRRDEEREEIRYT R WEIE YT iTNT AL
AT — 25 P A A AT R AR R I 5 T

FlammsR AR AR i v 2R
ATERERBR  ASORME AL TR M T A
X307 BEAT AR B

SE

[1] BENSON AB, VENOOK AP, ADAM M, et al. NCCN
Guidelines Insights: Rectal Cancer, Version 3.2024 [J].
J Natl Compr Canc Netw, 2024, 22(6): 366-375.

[2] BREUGOM AJ, SWETS M, BOSSET JF, et al. Adjuvant
chemotherapy after preoperative (chemo)radiotherapy and
surgery for patients with rectal cancer: a systematic
review and meta—analysis of individual patient data [J].
Lancet Oncol, 2015, 16(2): 200-207.

[3] LIY,PAN C, GAO Y, et al. Total Neoadjuvant Therapy
With PD-1 Blockade for High—Risk Proficient Mismatch
Repair Rectal Cancer [J]. JAMA Surg, 2024, 159 (5):
529-537.

(4] BRI AEMEZE I SEBA, P 2 2 iR - o)
2. PSS E RSN (2023 ) [J/CD ). T AL
Jo 2k (FL TR, 2023, 15(3):177-206.

[5] CONROY T, BOSSET JF, ETIENNE PL, et al.
Neoadjuvant chemotherapy with FOLFIRINOX and
preoperative chemoradiotherapy for patients with locally
advanced rectal cancer (UNICANCER —PRODIGE 23): a
multicentre, randomised, open —label, phase 3 trial [J].
Lancet Oncol, 2021, 22(5): 702-715.

[6] BAHADOER RR, DIJKSTRA EA, VAN ETTEN B, et al.
Short—course radiotherapy followed by chemotherapy before

(TME) versus preoperative

total mesorectal excision

chemoradiotherapy, TME, and  optionalad juvant



488

(7]

(8]

[9]

GHEAR PR 2 35 (BB FIR) 92025 4F 12 A% 17 4 %6 4 ] ] Dig Oncol (Electronic Version), December 2025, Vol 17, No.4

chemotherapy in locally advanced rectal cancer (RAPIDO):
a randomised, open —label, phase 3 trial [J]. Lancet
Oncol, 2021, 22(1): 29-42.

GARCIA —-AGUILAR J, PATIL S, GOLLUB M], et al.
Preservation  in Patients  With  Rectal
Treated With Total
Therapy[J]. J Clin Oncol, 2022, 40(23): 2546-2556.
CERCEK A, LUMISH M, SINOPOLI J, et al. PD -1
Blockade Repair —Deficient,
Advanced Rectal Cancer [J]. N Engl J Med, 2022, 386
(25): 2363-2376.

LIN Z, ZHANG P, CHI P, et al. Neoadjuvant short —

Organ

Adenocarcinoma Neoadjuvant

in  Mismatch Locally

course radiotherapy followed by  camrelizumab and

chemotherapy in locally advanced rectal cancer

[10]

[11]

(UNION): early outcomes of a multicenter randomized
phase Il trial[J]. Ann Oncol, 2024, 35(10): 882-891.
XIA F, WANG Y, WANG H, et al. Randomized Phase
Il Trial of Immunotherapy —Based Total Neoadjuvant
Therapy for Proficient Mismatch Repair or Microsatellite
Stable Locally Advanced Rectal Cancer (TORCH)[J].J
Clin Oncol, 2024, 42(28): 3308-3318.

SUGUMAR K, LIE JJ, STUCKY CC, et al. Pathologic
Complete Response and Survival in Rectal Cancer: A
Systematic Review and Meta—Analysis [J]. JAMA Netw
Open, 2025, 8(7): €2521197.

Wsehs H 1 . 2025-09-06



