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[Abstract] The incidence of colorectal cancer (CRC) has been gradually increasing in recent years. Assessing lymph node
metastasis (LNM) in CRC patients is critical for disease staging, directly influencing treatment selection and prognosis evaluation.
With advances in medical imaging technology, computed tomography (CT) has become a routine clinical examination method,
playing a vital role in LNM assessment. The approach has evolved from traditional morphological assessment toward quantification,
functional analysis, and intelligent evaluation. Conventional CT assesses metastasis based on features such as lymph node short axis
diameter, morphology, margins, and enhancement patterns, but its sensitivity and specificity remain limited. The emergence of
functional imaging techniques like dual-energy CT (DECT) offers new avenues for non-invasive evaluation of internal lymph node

composition changes, blood supply characteristics, and microstructural heterogeneity. Recent studies have confirmed that parameters
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such as iodine concentration (IC), normalized iodine concentration (NIC), effective atomic number (Z.), and energy spectrum curve

slope can significantly enhance the accuracy of preoperative LNM prediction. The application of artificial intelligence (Al) has

further enriched diagnostic parameters and propelled lymph node research. Emerging Al technologies demonstrate promising

potential in automated lymph node detection, feature extraction, and precise prediction. This review aimed to summarize the

advantages and limitations of CT imaging techniques and Al in assessing LNM in CRC patients, providing reference guidance for

clinical practice and future research to achieve more efficient, accurate lymph node evaluation and personalized treatment decisions.

[ Key words | Colorectal cancer; Lymph node metastasis; Computed tomography; Functional imaging; Artificial intelligence
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MEZ5%4%2  (lymph node metastasis, LNM)
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CEIERIME 2 (CSCO) 45 M2 T e M
(2024 1) ) BIEATE L, X TIRYTRICAEE LNM
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WFge 1 W], AAER CT B 5145 H i
ARHGN A PEB T BAT AR = I R (B 1C PRI
RS 73AFrIbk L 235 A A0 A1) A A 28 I 722 A R A B
0L, SCEE SR LSS PR E . Cao % 2
BIBFFEIER , ShKHH IC ., & kI 1C 2 Ft i A5 5
PR ST T R, R AR PRI T A A A R s
SHUEY B & TAERR A (3 P<0.05), fE
25 AR AN G AIE AR TP R LI LNM (19 AUC 7351 2
0.876 F10.852,, i HAE % 5l bk LU 45 1 By Tl AT
FEAE . Yang %5 Y BB R B, K Z
JEH LNM i fES40 (AUC=0.871), &L
FAEGIE A EHFFIE (AUC=0.505~0.624) kL
iR (AUC=0.647)., BABIZ P IAK, Zal

monoenergetic imaging,

FREEEHEN AR, XIS HafHREES
SR T BA—BA K, HREENE, 285
TSR IE RG] AR TH2 Rk BE . Lin%s
PR KA NIC Sk A5 AR G, 2 WiEnf B
AR TF 2 82.9%. Qius P IES S Y R k1Y)
RS MW A ) N S T AR R L 4
(P<0.01), TMiJ7 3555 2 K SRS VR B 45 1 3h
WKINIC, #IKIIC . Zew S N IR T AR RS Vi
45 (P<0.05), wKIHSE 24 Xt 73 (145 H i
B AT RIS A, ST 45 R A AL CT
SR, I T0keV ., IC, ZopFINTERE TR EL
SENTBIEIATEASAL . S e A G Jy TR 2R 8
JehzgEth (P<0.001).
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I e
3 CT#EEm&

CT HE % (CT perfusion, CTP) J&—7#f
TCENTIRERLGR LA, 3 i PR S 3 5 70 i 22
AR} [A] -2 FE 128 (time-attenuation curve,
TAC), A MK E (blood flow, BF). Il %=
(blood volume, BV) . F 3@ i B} [ (mean
transit time, MTT) 1145 18 75 14— 3% i LI AR
(permeability surface-area product, PS) %52 Fh
TESHL, STRUMYR I AR B AR AT RE R R
Hayano % "2 [8] il - BF 5% 44 151) 14 1 988 5 35 K iy
CTP ZHO0T I AR B FRAE A S, fIXBF
LBV A MTT 4 fgs A W1 2 i) LNM i) (P A
435140.000 5, 0.02, 0.001), BF %513k B 25 ()
AUC 2y 81.5%, MWER K 75%, Zhao % 7' %
PR, MK BF FllE k&SR] (time to peak, TTP) 7E
S SRR T 4 Bt b 8 T 25 A Ge it L
(P{H4351490.045, 0.002), BV 225 L4
X (P=0.134), FW CTP Z%05 45 1 W TNM
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(arterial enhancement fraction, AEF) FI4Hii4MA
A% (extracellular volume, ECV). AEF i1
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503 T B ik B 4 O AR T SRR CT B 8K
(AEF AUC: 0.867 vs 0.852; ECV AUC: 0.813
vs 0.793), JEIMA B F LR SRk s, o)
AHWF5E B A5, AEF 12 Wit R M ik T 45 10
AUC Jy 0.885, #f]l ® g4 °" &P, AEF. IC,
ECV } = & Wk & i Wi 5 AUC 43 5] 24 0.806.,
0.797. 0.671 F10.842, & &34 90 S B H L CT
PEME 2 DIRE2AE B, B Rk B oA
ARACRIRE 1, AT A I RIS W B 4 T U8 A A A
SR, CT A7 A 2 e 155 S 80 A0 e R TR HEATS 9K M
A IF BB SRR R e, BRI T
VA3
5 AFEFHEEREREEEBHHEA

AL AL 5 52 808 T Ao A e ) 1y 4
F&, A ALFE S AE W78 USRI 5 R 1. AL
AL BRI A B ke A R FE ) I, IR RETRE
Y8 IR TR B 0 ARRTE, A IPA 45 B R
REGR SR —F IR . AR AR BT 5
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AR LH S — TR B B % SRR R G Ak
PRI DS R, i P 2= R Y

FRAE, 424k DL o R R TR A IR 2 5218 45
B BB EUREA T o B . R
1) EEOR AR AR EEOR AR 50 H) . RRIESRIR,
RS v . IR S 00 7Y, SR 41 F S Al
TE B 22 5 AR U i 20y 1) 2 — o IR
A D5 Ay Mk B 9 I S ke B BRI L 4 Y CT 4
PHRRIE S LNM P FHCHE, Ok ik kb ar i 2
PR ZE(E LA (voxel value sum) 25568 41t
PR (P<0.05), [FINFAESE RS 20 19 7R 2= (B S A
BT (AUC=0.658), Wang 25 2 3z FI ML
e CTHARTE 120 kVp bk & rh e Ui A X
BN SRR TS, JFEE T U & T R 4 A
R, 120 kKVp BRI Y 52 AR 41 27 R fiE A S50
LNM J5 TR I e, Horb 120 kvp S48 40
SEHEAE s R I R RS . LidE T R
FLIG R CT 455 I PR G R 38 RS AR 20 R IR
FE IR DR — 5% 28 9 e — o] 9B L 5 K 15 Tt A 7Y
A B AE I 2R AR PSR AR Y B R4 IX 43
P BE A A HE T (AUC=0.760) , PR3 4 #r il &
(decision curve analysis, DCA) TEIfG RIS 3R
B PO YRR . — I T 36 s R A A
e SCHRAY meta 4301 PV Z B, T CT IR 4
SR TTOIN 45 52 F2 1 AUC 24 0.814 (95% CI
0.78~0.85), FREUE AR 51510 0.77, 0.73,
FEW AL M, 3T CT AYFE AL S MRI A AL 7E
AUC FSRBUAHIT , B340 F il 55 Bk B2 i 4 12 Wy
(AUC=0.659, P<0.01).

HL#$2%#>] (machine learning, ML) 1E& Al
F14) 451 Sl 0 B T3 ok 5 B0 5K 2l 1)y R A A
MR 2] (deep learning, DL) /£ ML ) &
VAP, AR 22 )7 Pl 0 44 Gt A A 3L v AR AR
FERG R B gE i P, A S B 2 ) 45
(convolution neural network, CNN) & T
SERAGLIT ", BAERRR IR
AL B AMAIAIT I % . Wang 25 0 38 3 CNN X
CT EMR AT FRAE SR IR 325, W —F A ahiz
Wt B g LNM BB RL 32 W7 5 B2 2R 91.6%,
AUC 1y 0.912, R 8 FIRF 57 B 43 %l 889,
93.5. Glaser % ! F| ] CT S48 0 1 2 Wit
LA . AT 55 T PN 45 1 9 LNM. i



KM 7885 2 % ) 20264F55353: 55 210]

323

ZABHRENEAL, B HZ B BRAR AL
P AR A% G W B 2 ) RN BT 55/ PR 4T AR A
o HAE s AT v SR B O i Y R U AR
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