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Abstract

Colorectal cancer is a highly prevalent malignancy worldwide, and its development and progression
are closely associated with multiple genetic alterations. Microsatellite instability (MSI) status, partic-
ularly high-level microsatellite instability, has become an important biomarker for guiding immuno-
therapy, chemotherapy, and prognostic assessment in colorectal cancer. Currently, commonly used
clinical methods for MSI detection include immunohistochemistry and polymerase chain reaction,
both of which rely on postoperative tissue samples. These approaches are invasive, subject to sam-
pling bias, and incapable of dynamic monitoring, and they also fail to comprehensively reflect intra-
tumoral heterogeneity. Therefore, preoperative noninvasive and accurate prediction of MSI status
holds significant clinical importance. As a functional imaging technique, 18F-FDG PET/CT enables
quantitative assessment of tumor glucose metabolic activity. Its metabolic parameters, such as meta-
bolic tumor volume, total lesion glycolysis, and heterogeneity indices, have been preliminarily shown
to be associated with MSI status and HER2 expression in colorectal cancer. In recent years, radiomics
has further revealed the microscopic heterogeneity of tumors by extracting high-throughput quanti-
tative features from PET/CT images, offering a novel tool for the preoperative noninvasive predic-
tion of MSI status. This article systematically reviews the research progress of 18F-FDG PET/CT met-
abolic parameters and radiomics approaches in predicting MSI status in colorectal cancer, analyzes
their clinical value, current challenges, and future development directions, and aims to provide a
theoretical basis for individualized treatment decision-making in colorectal cancer.
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58 e e A EREE =R WL IR, R AR DG OB T B KRR . fEFR [, &5 B IR
RABET R R TS, 2022 S5 RWBIZ) 59.2 J5, JETHBIZ) 30.9 Ji[1], EEM AR,
Y 2 O RE AR R 00 1 0 BUAE 45 B e v R A H 28 58 . Hob, R B AR RS, THER
JE DR AR E M, PILAE G RBEIR YT YT RO T it S A7 0B v DAy w0 A 4B 1T %52 D% [ 2]

MSI ARZIE H B DNA BiBCIE 5 KRG REGR G S5, RINEEFIH i TR P K SR . 16K &
BARFE G H LML A MR TS R B 1, BOR G BB S SRS A T A R o (HLIX A G 75 A7 AE B 2 =)
BR: IHC B —& EMME, PCR AE m B X FEAT EE R A WEWFARFBUERHAL, TEER
ST RTTCEEREUE B, e DL s Al e 8 () 2 JB) S P o W 9E S, MISI-H &5 B o R B o 63 ()98
WG F R 3], B — T AU BB VAR AR MSUIRAS . BBk, @ ARwT. Bl wf
HEM MSIRASTRIN 775+ 0 2.

BE-FDG PET/CT & 1 Uhie 5 g, O 2 H T4 B n) S i, 2 AT 800 . e
YT FDG e B U Bk 7 HOREAR G BRFR A, AH G 8 B S e Kb eGSR UE . R AR AR .
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SRR AR S A, T TR REAR TS R B A 22 AT ON[4] . GEAER, EEITIRIRR PET RS HE MSIREZ
G . C©ARRRY, MSI-H 4 BlipfE &30 MTV M TLG &3 & T L2 Fa e MR AR E B #,
$7x MSI-H iR BAT 5w B A A o ek, JiiRE o AR S B 1 5 B e i AR O 22 57 3 80, #F HER2
RIBIRA TN b B e LR 7 F9[5] -

fegt PET S HRA —E BAE, (HIL RN Tice RE, FEIZHEEIAR. @&
22N T IRIX — R BRSO 13 B . SR 22 AT MR 22 R vl AR UK B A, B0k
BEv TBAR SUEEMUINBURFAE RS, e B 2 T st 22 i b Rd P9 A F) S B 2 5]

Zi L, “F-FDGPET/CT QA8 —MICQl. W EE. feRm MR BRI 7%, A8
AT N ES B MSIARES VA TR . ASCK M PET ARl S 5. R 4IF @B LS MSIHIRES
IR ARSETTTH, RGLRRZIUR AW TR, BRI REARRI T, DS Bk
HEVR YT SR LT B

2. MSIRZSHEE S NG ERIGERENX
2.1. MSI R7SE X B M 75 5%

PR AN Fa s IR 7 (microsattlite instability, MSI)& 45 i T DNA RS R R ThREsE, SESERNA
H g T 47 (o T R 7 A 7 R R R AR K R I — By TR Y [6] . IEFESL R, MMR &
(B4% MLH1. MSH2. MSH6. PMS2 %§)JE i — 2844, Refig 1R JH12 5 DNA Sl Ik 30 Bl 25 4 i B
TN R . 24 MMR JE R R A JE 2R 248 (AR F 45 5 1E) BLER WS AL UTER (1 MLHL J& 31 F 3k 4b)
B, RGUIReHAE, R X R R, SRR SR, B4 MSI [6].

FI AT IR A MSHIR S 5 - 7 W b e — & S 2 Ak 20k, s 4G vk 38 400 % o U i
MMR & A W RIEE GOk AW AT — & [ RIEHR NS F G (AMMR), ST mE M P EA R
SE(MSI-H); DURHER (35 56 8 RE NN IS B 52 8 (oMMR) S R Gl TR A% e B A a2 (MSS/MSI-L)
[7]. ZRBABHEE R NE, KA AR T Y 38 2> A% IR & AL 5 (W BAT-25. BAT-26. NR-21,
NR-24. MONO-27), st L6figa 2l 2385 1E 5 % HE 9 38 1 B B2 o ISRy =2 M A >3 /M
BRI A2 00 MSI-H, 1AM S B  MSI-L, Tohr e )y MSS [8] [9]. IHC #AEfRIfE . AU,
EAFAEFNNE; PCR MU, (A7 F i DNA. 7525 H M AT 4R Rl s 1

2.2. MSI #&3BYIEFRE X

MSI RS B 29T BT 2 EIRK R . B, MSI-H ML TUG RIS, HhRE
BRI ERREEAR SAEFHER, H SRR KR AR EBR. K, MSI-H XFEL 5-91
PRUEE Ny A R A B AL T A UL BAFAER 25[4], DR BRI I BB e (i 5 5-FU 7%, 58 =,
MSI-H 2 G A 2 s VG T A BRI s 2542 - 2 Ul PR FEUE 92 [10], PD-1 B0 (i F R Bk B 4
Yy R BT AR ) TE M3 SR i Bh VR T T dMMR/MSI-H &5 Bl SR R A5 B 27 sk, HE ik S 3
FIE AR T E A R A IR T A 4 B R R AT MSIRZSALIN, AR AR B
ARSI pe /R E R PR RN WA 1Y AN R SO R S X 1

3. PET/CT B EF SR ELXRIE

G RAR N A S A3 Bk, B G b s R S U A KR BRI AE, M
AR, TR A RIS BRI . RS SANE T, B2 ERBEADOE N T Pl B, B
FERRNTZHE € BAGR[11]. PET/CT 2B A 2SR G BB OA MR SRE. —BHFIE. Py
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AR B RS AL SEA b, P85 G PET 49A ROPR LB . PR AR AR kb pl e i o el 2
B, RENS T A S LR P9 AR IR A 1R G5 R 5 2 B AR SR s 1, D9 TE BTN 7 1 ANIBAR AR . PPA IRIT
SN R WE S AT RE[11]. PET/CT AR 2 AR FTERE 0 4 D3R (1) BIBRESEE: 2) K
Bordl; (3) RHESEIUfiE; (4) BEARLEAL S PERELS L.

4.18F-FDG PET/CT & E¥ EEETNLEEBFE MSI RASHEIR
4.1.CT. MRI ®GE¥ N

CT. MRI AR 20 A AE 45 B i S Ho A 3 A 38 b 98 1) 43 43 BRI AE ) 24T Pt b 28 el Hh B 20 .
JUEEEFET CT 5l MRI Fii 45 B MSHRZS IWF R ARG A B, B K A SSm 78 iy i 2t it 7
SRR

£ CT AR 0% J71H, Cao F5[12]iid 2 Hl KFEA(502 )i FLESE, G50 CT AN A HIAH M SR 40 %
RRIEXT 5 B de MSI OIRES B A TN E, Hh BB AR A, BEAIRIRN RS E AUC &
0.964, I T 2 WIAHKFIERL & BRI ATATPE . Pei S5[13]3F—30 L PCR N &bnil, 75 762 {5l 38 i
CT B HZ K, AUC K 0.74~0.77, FF48 UM TRERRFIE A fE 5 1R THRLRE, SR G 4L 2 (kT
e . Ma ZE[14]1 00635 14 b A 7 bR P9 500 % X I A 244 A, R B 1 PO AL 3 mim f PRy 8 DX dapt
AT MSI ) AUC ik 0.908, LT % X8k, 15 B MR % 0 X 3800 Re AR e [ Bt 5 MSI AH DG 1) 57 Joia
FFIE. BEAk, Hoshino Z5[1513F CT FAAR L 2 TN 45 B e J5 R M5 IF#6 R bk 2 18 g 9748 11145 (TMIB)
IA—BEGE 29.2%), JER T AR e Mg i = S R B RE 70, X O ERAR MSIOIRFSTE R R kL 5%
R KLIRI TR (L 22 4Rt 1T ik 5% .

7E MRI SAAS 412207 T8, U BT 45 B MSI BT 984/, B S AR AE HAth g R R 4% o
RIS B (5 %5 . #iltn, Song SF[16]7E B - A 2 280 MRI X 525 40 25 Tbk 8 i =240, UE sk
T EIX (subregion) 7 A AH L T4 MR x M AR 5, i AT 245 B e MSI Tl . Chen Z5[17]38 5L
Z X35 MRI SR 412421564 i DA DR 32 P00 B i bk B2 L9 AR A, 7R 1 22 RO BRAIE PR IR 5 R 2 T f A vk
(SHAP 73#7). It41, Bass %5[18]%: T H&E 41231 FI R BE 52 =) it MSI/MMR RZ, 1E 3576 fii] 2
O A — B3R IA 93.83%, HLAAK AR EE EZ T A CT/MRI, {HIC AL BRI R . 5000F 2 ] fi#
BT VE (VR R R RN ) AL R AR H 22 i A S E N E

Zi b, CT. MRI SR AL TR 285 B e S FLA MR (1 73 P AR5 AEMEAT AT E R R T+ &
LS4, ORZ MRS, WX 0E ., 2 hOIRiE . BA AR, XSO 5 A
SRR T45 B s MSUIRZS IR AT oA Tl 555 1 1R Sehehi .

4.2. 8F-FDG PET/CT ®&4AZ N A

G2 0] IS 2 UG b Enl R PR UK AR, B LA M T A, KR S
TEM 5 T RIRARRFIE IS R K . ITAER, T 18F-FDG PET/CT S84 2T 45 B e MSIARS HIWFRT
WA THIRDHEIE . Li S [19] BB 4 T 173 5145 B g 38 R AT 1°F-FDG PET/CT K8, @il BEALAR
MAZ A A A I % 2 MR FARRE, IFEET FIE NI TH o A T P B Bh 3R AR
FARG MSLIRAS . 455K, iZFBERFM MSI ) AUC 4 0.828, UK 83.3%, H5 /¥ 76.3%. (H73E
BHZ, E41 PET REFSEH(SUVmMax. MTV. TLG)/EH N R KBRS MSIIREEZEM<. %
PR R, BTk 2 MG FRE SR, CEA KT R EZA PET RIS HUEE L, SRR IGH %
B AL RE % S VB R 1 A W15 B . EARI S SO0, Liu Z5[2012047 1T 44 45 B % IR 1T 18F-FDG
PET/CT El&, KIL MSI-H 4 MTV Fl TLG (LI EEH LA TS ) B & T MSS 4, Hp
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MTV50% T3l MSI ) AUC A4 0.805, BURSE 92.9%, %551 66.7%. ZWF LRI K BLAEHF MTV50% 2
MSI 2 TR 25, 1 SUVmax 58 5 s RIS EE PR AL R E B35 7 e o X — 25 R, B TRRRAR
WSER T B — SUV {H, (HEAR A 57 0@ i $2 98 SO A/ N RHE, o] RESR AL AL SRS 3R 2T 1)
JRE e B AE S . eAh, 20 PET/CT SEARZH 0t FUAE HoAth 23 b 54 T o 1 s DI 2256 0 MST 0 4
BT 775557 . Zhang S8[21]7E AR /MR it S R LASSO [ A TRE 10 ANMAR A S R-IE(S 4> PET. 5
A~ CT), il EGFR KAL) AUC iA 0.85, FREHEE [ AL ZIZIEl . Giannini 25 [22]7E = &1 1 B
JEHHECS PET AT MRI SCERHIE T B 4 Bh G T B e 2 50, 2 S 8058 AUC 15 0.86, TERHZ A
BHZFHZINNAE . Zhao ZE[23]R FAT S0 73 4 77 V246 I R 3 AN [EARINE X, 6T SCRF Ay LG 2
PN KRAS/NRAS/BRAF 2845, AUC M 0.759, JE/R T IEIX 43 Mt T4 s 4» #1771 . Hoshino %5
[L51FIH CT SAAR A 2 10 25 B M J5 R b 5 JHF 2 A% ok 2 [ R A8 SR A A — B (8 29.2%), iE—20
UESERL AR L A S R I 25 S R (R BE /7. Chen 25 [2410 % B4% 4 PET LS4 (SUVmax. TW40%) i
I KRAS 7451 AUC X %) 0.65, 18 T RAZ LA H% T3 — S5 .

25 I, ¥F-FDG PET/CT 48415 A 845 B e MSIIRES, LT sk aeth 14 g e — R =
B, NARFTTEBIER MSUIRSIRMEE THBARFBL. H RIS R, 22 st/ NREA [a] i
AT, ARRFEZ TG REEARRHTIE TR Stk — PR E IR B [19] [20]. t64h, WLEHIHT. 24
ARG JIRBE 2 S5 5 NH il — D4R I RE .

5 INEERE

MAZE R, 18F-FDG PETICT R4 5 A4 Bl MSIARZS I ARHT QI Pl FE fit 18 B
P WU IESE SR, HETIRITHT PET/CT M2 B A SR, ik ae AL T SRS 4, Aeie EAS 40
by 22 0 R P S B, X TC IR SR B B T B AS VA S % VA 9T IS RORE ) £ B S PR

SR, ZBOREE B IGPR N AT 2200 HATZ Aot ANFEAR BBV FL, MSI-H Wil &5 b
BAR, BALIAE R AR R FRENE, 20 EBRES EESHNZE RS ECH B U RHE
ol B R AR, BONHIZ HIG R A A% O R PR AR M S hn B AR HEAL B (IBS) E & A T
BT R A Dhr S RIARHEAC A BRAAR , $RH T MR ECRFE . IS UL IR AR E SR S
HhnitE, 2 HATA RS FAE PET BUR R R 153 RT 5 R Joi kb 43 S BI{A (40 40% SUVmax [
SE RMETE S & N BE V) e S A= Gi— e, FeERm T s OB R AR

JRBERK, MBI E R MR, T AR LTI E A 77, E5E, W MurscoE v e,
FEHERN ) E bR UEAL Y PET/ICT BHECR A S B 5 &2, IF il 2 v O TR 70 0 LA B3R AT S50 IE
E1) ComBat 55 P BIVEH bR A 22 o R, ERERIMEIE T, NORIREE ¥ o] 5 G B IR B
R, R 2 2 IR KRR IE SR B R ) 3R T B i Fe e PE AN AT e . SR =, NBIIR R 2SI G
BiRY, #4G PET AR TE. MRI S FER MRS B R OCREIG AR B TR AR, W TE N A TH I A &
S0, SO AT AR R A . BN, RIS Bass S A R A R R AR AR I B R AR e S AR 1)
%, 30K SHAP (SHapley Additive exPlanations) B 73 A 8 F T RAAZ 241 Y, Jd e e o N A SRR AIE X A
PRI G5 R TTRREE , A R R T AN BE SR T 45 SR, S e AR AL “ Oy far stk 0T, AT B AL I
IRIEAE

BeAh, RRIRF TN 1T BRI RGN E WA M. — 5T, MSI-H 45 BpfE s s s
TEA AU (2t MLHL J5 3l F AL 3 350 B RS [R5 R 22 0B, P FIRT G 28 16 97 R B 7T e
AEES, FFREEHE TCA X 53X P Rl I 28 () SR 4 2 A A AT BT S B SRS 40 1 RUK: 43 2 5 845 A
S—J7 M, R MSI-H B R Gf A AUHRa T e NBE, (B B E MR R, 2
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iR 5%

R R R . SRR AL PET/CT SR 2R AR PR SERp IR S WA 3G, AT B T e 3
3Rz NAE, G AL BRI IR AN R N B, NRFSHES R A AL S MSI A IR Tk
Bom B A (0 CD8* T YHAIR I # L . PD-L1 RIEZE R A0 KRB b, @ILAR R S e i iz
[B]HIMFEE, OATCB] “ REIER 7 SO B SEI A W) A f o

S, PETICT B ANAERN MSI LEIFI A T H, ERAEERARRHER. 2P 0RHE &
AW RRNEAW S BRI R T, AR I FOE IR R LB, 2R 55 T 45 B AN R A
2T,
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