a3 b & < O R ) 2b

v [ B e 2 B A —— AR BIR T 4R T SCIENCE CHINA PRESS

CrossMark

& click for updates

a5 BRI S T 4R IS P ]

® % e

L WK B2 e, JRB 2 S A 2= &R, AN 310058,
2. TR B 2 BB E Bl K B e BEAL, Bl 310058
E-mail: Imd@zju.edu.cn

2024-01-22 ki, 2024-03-21 &R, 2024-04-23 $:5%, 2024-05-31 M4 R & 7
[ 5% [ SRR 24 3 42 (82072629) % B

% LTSk ZEEAMBEREFRREN T AL REZ R NHE, 0 FRRFENEN, 2 F 0032 MEM
BT AARER T R A ITANI B W AT AR BRAR AR G B E TR B AR/ A5 REE TV IR R AT ARG 09
IR A A Fn i W I K G B9 Ak, B AT Ak T2 F 2 E M (microsatellite instability, MSI), ras. Brafs PIK3CA-.

cmet% RZ, HER2Y ¥ R R FALK. NTRK®: & FH RX RN, 7 LR ANMEAE T, RERENER
R OENEME. A EMERARBEER AN FEREH LT RN ERR. KHE= 0 K54 il KW
MBI, BELE A E MR BT XA, T4 R G2 A w67 0y X 417 FL, 45 4% 09 - F L) 18R fo
T, FELFHRNERREK. MER AN F2E. 153 I EDNA (circulating tumor DNA, ctDNA). # 47 fi | 7
oA 4, KB E fr A T4 # (artificial intelligence, A B 7 b fl R I WA R AR, X F A %7 5%, G
HMEIEFAREMRAND EHRMMLERERANEAAR, BEMBEARNARORA, FFLHANEER
WY PR AR T U R T M S e A R . DACtDNAR I O £ B F B AR R E A, #E A B A € /D 7R B % R (mini-
mal residual disease, MRD), 3 38 5 Il JK 5C 3 3 A5 16 97 18 B 2 25 B 0@ 5 (L o0 — AR 12 MR . 3 20 0 N 5 Fn 22 ) 41 2
A EATESF AR E I i E R R T N F B, BB TN —ATE N AP RAT MK I W67
ARG A ALBCA o B FE HATE R, ¥ DUR F 6 E o7 kR AFAT R B, R LM AMER BT XM B
ER RS FHREFMENNHAFRALE. Hilk AIHH B % E D i fo o B R B 3 — D3 I B

Kkl REX, BEME, 2 TOH, 2 TR

2% H 9 (colorectal cancer, CRC)E i 4R B
B . 20204F A BREE B 968 S & i B 9 BT A7
ENERIRE B30, A5 B ST B A AR R A
245i. o [ [RS8 s N B 51 i A e fey 252
AL, B ANEGE AR A AN E28.8%, 45 B IN
NBFCT A FN S, ST B E B 2R St 5L
f430.6%. SFETHUN H5 AR LU LRI,
e 45 LI A A7 R A et — . Scikdfon, &
FE\ 25 B PRI SR AR AR R N 56.9%, KEIN63%, HA

H72.5%% Y, N ERGIEFRAT A, 45 H s K 2 HUR
JRRE AR MR Y. PR S TR, R R TR i A
P A8 A H AT AT K ARG B R e R R A AT
R G5 R R AR R O E RIS W, XA
W6I7 7 RS B SRR . ARAS A4 TG 0 A0
IR, X ATAMARAIRY T IR . MR A
MIRARTE ARSI, XTI R SE R Sh AR IAYY, 8 M A Ar A
A A B R AR AR SOW S04SR 45 B
Jed s B 42 W AT 9 1) 3 0 Bl 1 — 85 O 25 R i

SIER: RS, 25 Ep R BT S 4R IS i L B, 2024

Lai M D. Five decades of colorectal cancer pathology: The World and China (in Chinese). Chin Sci Bull, 2024, doi: 10.1360/TB-2024-0088

© 2024 (PIEREE) Akt

www.scichina.com  csb.scichina.com


https://doi.org/[object XPathResult]
www.scichina.com
csb.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2024-0088&amp;domain=pdf&amp;date_stamp=2024-06-03

43 &

A ANARFENEINAE), L S XTI I B AR A 5
PRI, I H H TSR AR R, I504E4,
EER BT 2 TSR B R E . T
BUEFHERERT o0 TR S ARG IR T R A TS
K5 | AR P4 FE B

1 HEHEESW

AU BLA 2 W E IR 2 W < bR uE. T
H2H 4 (world health organization, WHO) N T 4t —JR Bl
F2W, TSR EZ X A L, o R, a
SR E PRl 2R RS TAE, IEF 19674 T iR
Bhgz i, AR A AT, E25 0. W iE g 2 42
IIANERE 1S, F19764EIER L. 19774 K- 2
FEALZ T WiV BB R 22 PN R K 9 (S P i T 843
PRER T i BARBE S TR A AR TE < KM, S i i
FEIE ARG <45 B WS UMERTN, 367 T
L At R RHEL IRIRSES RIS N,
JRFRABHANGE . A0, ARG RIBRR S ZHZH
BT RIS /N, /N T S 2l 200 B AR RS HOm
B T A T AR A R gl 21224321 ~10/F, F1975
ETH SER. 12~25W L RS 1 ~2 0056 — R B e AR
TF19894E5 H 52 i, WEBENRItR T4 5%, X—T
VEXTHE S E N BRI T Ve 245 T EEMERH. &
K S R IMELH T 197846 A 7ERL M ST, dbats
V. BIETL. WiTLE3ORAIR PR HK W T KinE
TR A — VIR %, T 198 14E 12 H Eb LM 2R, IF
PFRERRR . FRATTA R KM fi 09 AT 25 A 40 R 4F
RUTH A RS, AT AR — 0 IR F BRI A priEbE
BRI, ALFE g ] (] 3 9 G 2E S b AN R 5 | ot ik EL &5
) VA o S Ve (R NI 778 0 B N I s e e S
1), TN AT dlis, 155 RAREER AT AL

Ji 38 b Al 2122 4y RWHO L R RSB AEH L
T 19684FFEHE[ESt. Mark =Bl BE R M7, 4 1M E
Jiivieg 20 412725 (histological typing of intestinal tumors)
F19764EIER AR, 52T 19894F AR, LR F-45
FEIRIBG 104E, THT PR, 453 4. SERAM31T20004E,
20104 A20194EIER T R, T [ 198 14E 2 R O K
T R A G —HE, O N KA R AR 2 B R it
SRR AR EEEH. TSR E N AR 2E AR 4 2N
FMATECE IR 10 9 & T 45 A iz Wiltys,
20104 DAEF AL 90 'S 1Y B 45 B2 Wi ilie 1E
AGIEEAT, VIUGZRER, T EG R

2

(@)

ERXM & &AM
-

(b)

¢ 0000
ooooooooooooooooooooooooooooo?sfﬁjﬁ”ﬂ"
3284587 891011213 10181017 18102031222 26 27 21

0000

EEsEE 285600000

sgs=2888%
0000000

000000

il
1 WHOMMRR B 224325 . KIGFRBIE R S — MG (a) Rl
KIGIETFARRARTELIIT R (b)

Figure 1 WHO histological classification of tumor pathology, uniform

norms for the pathological study of colorectal cancer (a); pathological
analysis card for surgical specimens of colorectal cancer (b)
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Table 1 Changes in the WHO histopathological classification of colorectal cancers
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Figure 2 Diagram of colorectal cancer tumorigenesis
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Table 2 Frequency of mutant genes and somatic copy number
variations in colorectal cancer

SEM RN BRAERIE A R(%)  AERRAER(%)
ACVRZA (60) APC (80)
APC (50) TP53 (60)
TGFPR2 (50) KRAS (45)
BRAF (45) TTN (30)
MSH3 (40) PIK3CA (20)
MSHG (40) FBXW?7 (10)
MYOIB (30) SMAD4 (10)
TCF7L2 (30) NRAS (10)
SR AL B
CASPS (30) TCF7L2 (10)
CDC27 (30) AMERI (7)
FZD3 (30) SMAD2 (5)
MIERS3 (30) CTNNBI (5)
TCERG! (30)
MAP7 (25)
PTPNI2 (25)
P53 (20)
FERSSASHE, SCNASIIR I WAL TR 2
PRGN 1R i, (ERE M e (A A AN ]

“7T k4 1q, 7p, 7q, 84, 124, 13, 19q, 20p, 20q
F42: 1p, 4q, 5q, 8p, 14q, 15q, 17p(f2Fp53),
17q, 18p, 18q(f1$GSMADA4), 20p, 20q
a) ik FH TCGA (The Cancer Genome Atlas); SCNAs (somatic
copy number alterations)

(SCNAs)

U R TR AN FRAE (microsatellite  instability-high,
MSI-H)HMICpG & H 34k % K (CpG  island methylator
phenotype, CIMP); #ZAERIZ) 3%, FeI A HEH H K
R RASAR, HRR L HC—AMEHHR, HlilZEh T
DNASEBFPOLE (% POLDIZZE )M E 254
WAL TS . JET SRl Ar, T4 HiE
JH 5343 % (consensus  molecular subtype, CMS).
CMSH[ 435427, CMS1, MFRMSI-GER, 514%,
AR 2AE SR, MSI-H, FIEA S e iite, i
Z B L AN, X REIRYT ARG CMS2, XFREE B
B, 531%. MPLEGFRIGIFA R, WAL CMS3, 3R
TR, 513%, A Kras%7%, B BGHNUE; CMS4, X
PRI, 523%, £ F & /G, TGFR(H 58 k1,
TG 28 IRAAL, 1513%, AREIHA Rik4R], HA HAL
RAVPFHE. B TmRNARIATREE, T ka4
SR 53T (CMS)ARAE SRR 2024 b 3 I K
LA IREIE M 2% (national comprehensive cancer network,
NCCN)##i, POLE/POLD 177 7] LUAE 5 dMMR/

MSIZ R 5 AR, AT HEZeia . eAaE,
POLE/POLDIZZE R, Lt b asmZ I, 80%
N BRI, 14% R BB AED Y, HE ARG 0, i
I BRIZ L 0. Guofs NP, WL &
A R A /R 5 A8 I AL A R S R RS IR R 8 A ]
dMMR/MSI-H = 2848 32 % th 4 A R 2K (insersions and
deletion, indel)f51i, TMiPOLE/POLDIH#EZAS AL
NCHRAF R AR 5 (non-synonymous single nucleotide var-
iation, nsSNV) 5 [ 2. JRAEHEAT Bt 5 a3 fin, dIMMR/
MSI-HEARIBATANME R 3, 1 POLE/POLD I35 N JhyEi 41
LUREAIIIT, K10 S BTG i b 1) S e AL, FEI
A ol 2R S i (1) Bk E v 3/4-2: F AMMIR/MST-HE [, 1/4
20 DAL FE %E (microsatellite  stability, MSS)E LA
POLE/POLD 12755 |1,

19934F Thibodeau s A 7E LynchZs & fiF HiE 52
MSIFFETE, TTIIRAMSLS 45 B & A FE . JakAE
H— A BEIR T B A AR R ) TR A2 B 2 AL
PSR BOMS IS -2 FiRg 28 20 5 )% (R — M)
1) Al i I8 241 21 DN A 25 ) P S 407 366 R %) R /N & A ek
A AR LynchZ5 A AR 3 T, H TMMREEH 58
A7, B EMSI & A 45 B . H i ehm) E 2 MMR
FEAMLHI. PMS2. MSH2FIMSHG6, *4i%$65EpH
iz — KA AR, i HEIMSTRIAH R (1) 25 1 2 1k ik
(AR ZH0). MMRIEE KRR SEAR [T, MSISAH R Y8
HR AR RAL. S4h, fEREMSS B, T
MLHIJA SN X A, SEF s, 5 EMMRY)
REBIIE DT B0 E .

TR ARG PR ARSI, 5751 FH 2R D s T e e
HLIK-ER G 0, (IR EE 2%, BRI,
HXTHRE N AR S BOR B, Bl B0 5 771k e
PRI R [ PR AR H U, HBar25.
Bat26. D5S346. D2S123. D17S5250%5:54 s e fith
Jed, 282 DA B SO, A I MST-H, 1AM ek
AR R AR T3 RN E (microsatellite  instability-
low, MSI-L), 57 s BcA SO2s, e i B AR E
(microsatelite instability-stable, MSS). 2 J5 18 M 19~
57 25 RN LA 22 (RS i SR A 2 o D R AR E PRI HR R,
MNTRTE G AT R St A A B, REBEE B2 FikS
AL I TR AT E M. IR IRM A &, KFMSI-
LAIMSSIHAY R —25, il i DR e sobx
T A E N 250 R4 T MMRE H s H 84Uk
Yot R R RAAEM DREASREN:, 4MEATAL
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Figure 3 Pathologic features of MSI-H colorectal cancer. (a) Crohn-like reaction around signet ring cell carcinoma; (b) localized magnification of (a);
(c) immunohistochemical staining of MLHI in this case, which was negative for carcinoma cells and positive for surrounding lymphocytes
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2, PRI EAE T 2R BH, AN s B A e B
BHERRIEN B TR, MSI-HMRE e P A B AEE,
KERAETIEEEM . AREB™ AFh . g ]
HH A Z R EL AR, AT L Crohn B 2 07 (813). M
2R BT, IR R R ED e 4
Ji S S AR B LIS EL A 8 R IR 22, (HX ZEMST-HIT)
e 0 f i, X A e A TR B SR B 2 [ Y 7 I
— HEA SRR R, REEA NE S EE S
TR L prE R, TR S X, HIEEA T
AR MSI-H N 32 e kA s il A A
B, W Y e A BE e TR A TS . 4%
TNMZH434r, MSI-HW RIZEIE (520%, 7E10. Vi
SANZE12% 4%, TEHAMSI-HG A TG i, T A
) T T ST AN A

MRS T AT DLW A 15 4, A HAb
Il R L. MSI-HME AN fig A SRR B WE (fluorouracil, 5-
Fu)i&yr ks, Feil EIMSI-HE # A5 F5-FudlH
WA, ROM&mAEAE, it MSI-HAWE G AASGE
BAFS-Ful™, S-Futd T4 Ak Besia A 5k, FEEA IR, IR L
— BRI, PR an S 5 A 25 B A AT AR 2.
MSI-HMWJE X 5 PD1/PDLIIAYY A %%, MSTK 45 5 nf
YENRE G Z B IR IT AR B 2 —. (a3
BERE MSI-HMEEEZIRY T A 8% 030%-40%, H
B IS IIETE LU S RS R
RIEEGIRA, PTPDI1/PDL1AT LIAE AMSI-HWE i —4k
T %, (AAFTE AR E R i IS Pl REE.
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KrasHE K 7Yy & = B2 2 1F (guanosine  tripho-
sphate, GTP)Z5 &85, AL 5% 500 F ZHH B A
F. i RKEFESEA, B MAPKERE S I 40
M AR IR, ELA 5 IR A R 25 45 D g el 28 AR
K. KrasHHZAE, TEIVRIE MBI EAATE, 25T
NI IE L, AHGE>1 cmPIIRIE, KrasHeR 2748 KRR
50%Lh b, Ti<l emfBIE, SAERALT10%. 1E45 E
It o KrasHe R R 78 RAE30%~45%, HAes 43T
12, 137975 15 T795%. G875 B 1 (0 Bl i B 46
AN, X R R A 25 5, ELAR ) 25 90iR T BOHL At
R,

Krasf Joo A8 I K2 SUAE T2 2 PLEGFRYLIK
TAYT (P92 5 G TR JE BB )ia Y7 RV AR, KrasiAE
TR IR TR P A 3%, T Kras JE PR 2828 1 g ik
BT TCAR. YR BV R Kras P A5 T 1 R LA 697 14
AR RG40% 2247, PRI A Y s PR %o ix 2
PR AT A3 IR ARAT (8. SR IE R, BR T Kras
AR T2, I3 TRAS, XA A
A, HABAT 578 L) K Nras e PR 2878 X H A4 VA 57 5

. DRI PRAEEASKG Y, KrasFINrasir) 2875 32 (5]
BFREI (552, 3 4 F 912, 137 59, 61, 117H1
14651571,

DR R R BTG AN, RAERASHE [ 45H4
EARREIT K2 (undruggable), [HZRl-5R%% )1, 4
XfKras GI12CHIE A5 E T202 14EZFDAALME [T,
B AT HA L2y v, RS o e R i B ke
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ANsEaAfE], 7B R LI AR AR AR
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Ras3EHN 2R MG B LW AR E . RO
FUUERH, WPA TS E e TS 1T RN,
MSSHE A H Ras 5748 B T J5 B AR A 45 A
ZE5. AL, RaMPAERINN A, RasFEH ALY
ARAL, A ff (overall survival, OS)% A 25, MIEA
25517, RafiP AR N, RasBF ARG A\ TS IH B 4
TRasZ&7B RN T3 HME Hal X AR TS T 8 S (S5
RIEFATEERS L), B A BO5 AL T 5728 51 i N[00,
RasTF AR NiSWi s, FHEAESSIRBTR 2y, W A
HEAFHER:, AT Ras 978 6 N AT XA, Ras3t
PR 525 X6 235 R 9 )l A 2 — A S 2R (), A AF
2 SE R A AT

RafFE (S F 3l P B T Ras B T F, LIS
EVE, TERasF AR, RafF2 78 RN 23T Ras
A (RafBF A= AL ks . PRl X BLEGFRETAAR B IRt
HIBERH. Braf% B— MBI FlETe45, 2481
AT 22, XTI AR A ) 25, HH
PIAEIFRCR R AE, CA #IE283 140 24 (Braf V600OE
2 A4 5 Encorafenib A1 74 28 BPr Cetuximab, lag,
AINMEKHM 15 Binimetinib) B4 57 AT LIAE S — Fil
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Over the past five decade, the pathological development of colorectal cancer has gone through four stages:
histopathological typing, classification of molecular alterations, molecular detection-guided personalized therapy, and
liquid biopsy-helped dynamic therapeutics. The standardized pathological examination and diagnosis of routine surgical
resection specimens and endoscopic submucosal dissection (ESD)/endoscopic submucosal resection (ESR) specimens are
the basis of clinical treatment. For surgical patients, TNM staging is the most valuable indicator for evaluating patient
prognosis. In addition to routine evaluation for TNM staging, pathologists should determine vascular and nervous
invasions, tumor budding, and poorly differentiated cell clusters. In the past decade, ESD/ESR has been widely carried out.
To maximize patient benefit, the close cooperation between physicians and pathologists should be emphasized. Apart from
skilled operations, physicians restore and flatten the resected samples to ensure better fixation of specimens. Pathologists
then carefully examine specimens and find high-risk pathological parameters, including poor differentiation, submucous
invasion depth=1000 um, vascular invasion, positive cut-edge and high-grade tumor budding(G2 or G3). Presently, the
detection of MSI, ras, Braf, PIK3CA, cmet and other mutations, as well as HER2 amplification or mutations and the
expressions of ALK, NTRK fusion genes can guide personalized treatment of patients and achieve the best clinical
outcomes. Right colon cancer, left colon cancer, and rectal cancer have different mechanisms of carcinogenesis, prognosis,
and drug treatment responses. Thus, based on detailed clinical observations and stratified treatment in these three
categories, personalized treatment for colorectal cancer will be more defined. Liver metastasis poses a significant
chanllenge in the treatment of advanced colorectal cancer, necessitating further exploration to the elucidation and
intervention of the molecular mechanisms of metastasis from multiple disciplines. Molecular stratification of patients,
circulating tumor DNA (ctDNA), single cell sequencing, spatial omics, organoids and artificial intelligence (Al)-assisted
diagnosis applications are current research hotspots. The stratification study of patients with microsatellite instability-high-
frequency and the transformation study of microsatellite stable patients based on multi-omics methods are currently urgent
research topics that require in-depth research, so as to enable more patients to benefit from immunotherapy while avoiding
the toxicity and super-progression associated with treatment. Liquid biopsy mainly using ctDNA detection nowadays can
help identify minimal residual disease (MRD) and guide clinical implementation of dynamic treatment, transforming
advanced colorectal cancer into a chronic disease. Single cell sequencing and spatial omics offer novel insights into tumor
microenvironment and spacetime heterogeneity. Organoid might be served as a living biobank to test new therapeutic
assays. The application of Al technology has shown us that more convenient methods can be used to stratify patients and
implement personalized treatment. The basis for this stratification is the morphological phenotype changes presented by
molecular changes. Therefore, Al-assisted pathological diagnosis and classification will take pathology to a new stage.

pathology, colorectal cancer, molecular diagnosis, molecular classification
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