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Abstract

CT images of lung nodules are critical means of early screening and diagnosis of lung cancer. application in precision medicine is
becoming increasingly common. This article fully expounds the technical basis of CT images of lung nodules, intelligent analysis
methods, and their application value in precise diagnosis treatment. In addition, it analyzes the difficulties encountered and the
future development directions. The improvement of CT imaging technology has endowed the detection of lung nodules with high-
resolution image. Intelligent analysis means such as deep learning and radiomics have significantly improved the accuracy of lung
nodule detection and benign and malignant discrimination. Individualized diagnosis plans and precise strategies based on imaging
have improved clinical decision-making. However, problems such as data standardization and algorithm interpretability still need
to be resolved. In the future, a variety of fusion technologies and new imaging technologies will open up new ways for the precise
diagnosis and treatment of lung nodules.

Keywords
Lung Nodules; CT Image; Precision; Deep Learning; Radiomics; Minimally Invasive Treatment

fii/hNgE T CT R ERBEERT RN ARE
HEAR
g RSN, PIE - N5 15 016000

m =

M CTHE AT YNGR E LSS E e XEEF B, CEMERT PHRERMLLH, KXA@mLRT M DNEFCTH R
BRI, KRS INE AR AT S W i 7 P H R RANE, W BRATT B TB )R SRR R @, CTa g
BARGHERLIF N EFMNIKT T S HRGVGIIE, REFT, YRAFZIEXGERINTRNERET ST
M Ao TR WAL, ARG B ARG B R A A T R R T e R AR, R RBEAREA, kT RER
SR RBARS, KR, $HBRBOB ARG YR AL ML MRS 7 ik iz,

XHEIA
FRONEY . CTHL, HEEST,; RESTT,; HIEMF, B s

13| RZFHIBOL, SHIAERIBARIRIV AR ERT, 25 Rk

HR SRR RS LB, [ T

IR CT e e 2 5 I IE BRI TR 2 FUNGSS CT MG R A EAY

=] B R S R R i B S B A e

5, RIS RBERREREN K 5 e e mn s e e

L, R TR RO AT R R, o R XAt e e
AT, W DRI SRR FAMME AN, e, nhossl R RERAEIR, T CT
S T 7RO, PR TSR PO s s s, e RO, R T
TRSNGIEIAGL, ASCHER T CTRRBATE sty e hbosaspionite, 400 MIBETHOR:
PO SRR, AT SIEITN e o
L I R, TR, R
e M) #% (1988-) , B, DENESA, & 5. WIGIEIETRD, kR, SRS
e — SRIERIED, BARROLT I CT (AR SRS,

153



Tl REFRE - 5 08% - 8 08 #i - 2025 4 08 A

RIS RIRERE R, EBIRAEH— 4T, XA
WHEHRFIE TG R P RE, T HXS Smm DUR A/ NGk
HIBSUREE(RIRAENS (R, RSRAY CT HAK &5 LhEER &
HHERE, FIFMETSE, MG SRRt T2 R E
HEE.
2.2 ff/NE T RGIFIE R 7 kR

B/ NS T ) SR DA R M T A A TR N
AR S TSN . . BRIl T
2290, Bk G5 S REASA R R ARERER . S
o SRR NS s | BRI = Fh,
Sy ST . EPRiE AN Lung-RADS 4328 A
G S TULERHE, BEETI0N 1-4 %, SRR AL FEEE
Wo WUSEMESETTE R A S, B S A HIAES:
A, BefTHO D AR BT 4TI A R R I sIES U,
FMERARIMAERA P E kA, i H, A TEER]
B B RHIE DT IE 78 SR BB, FRAEFE N
TR 2008, 58— M PR 26 TR IR R SR IFRIELL,
WD AR IAZE ) FER R TR
3 ANETRGE RN EMR
3.1 REZ WS F/INET B 3 7 i%

RIS 2 SRR T B B I 45 ) SR AT/ NS5 1T )
5 VREHIE, SR =4 CNN 34T DRI IS hr 48 5 ok
Wrial, SRTE DU TEIRTAIRHIE, U - Net 5K TH5 D #)
LEATIOF, WM B AESE & S0 AR R X I, AR5
SIS R P, X PR R R A TR RS e DU
95% DL EOBSURREE . 1R AL AR A B S0 45 19 X3,
WG A BT, TR S A EREGTIgER, fk
B D IR, DA SR REAR S SRR S R 2 A
RED, MROVINEE TR AIREE 1B, REUERGEER
BIEEL HFLIGIHESR, BEUEEIMRER, FFEIRRAT
MK
3.2 HGEFEMNET REEEINPHIR AR

SR A B R T B SRR B4 T R
FHIEMEETAREHIE (ERERE, ARIEE ) , —Bhaeita (39(E,
) DU SUHEE (GLCM, GLSZM) , £ EHk
WIS, BEEFLARR, SVM iXELH] 25k STR AR AT ) HES B
VERRRALE] 85% DL b, WUREERA AR B RG o
FEIEA] EGFR RADRUERIATIER R o FEERURAFE
Al EE M, WIS EREER A, BvNEa
FAbREREENY, FFRAMEBIEIRARIE S RN ESR:, £
FROBS T R A I R K R ORI (R RE T, Koketil
BRGSO, TR S E R R
FRHERHT T
3.3 BIEEHBEHEFARUAR

LIRSS CT. PET, MRI % H B a5 05 2 H

154

5o CT - PET ' SUVmax FC S E4E & CT B S AR]
KIEEERERISWI R, ZE TR ST OBV I A R s
[RIZS (A SFIRIER, RHIF S R e m & R A RS e &
FEE > BRI BR IR e, ARRRRAIN AW o B A
&, ERhE I ORI SR BRI E R R, 5)
TR AU SRS MRS EIER R AR E, Mifn
BRI RGN, EERME R T RERS SR AR
— VISR AR E R, AR EREHIES
SREENY, GBS A AR Rk N R, HH %
TN RE MR S 2R L R SRR SR 7oK o
4 FEHECHT R/ NE TR N AR
4.1 F5% R H AR RS 1 {4 B

NS TN (SR s i (AEis, WOisE ) , &%
FEIE (K/N, B2, 0%%) | Hless: 15 (XGBoost, [ifi
PR ) FT AR R, R 7] AUC 27121 0.85 - 0.90,
IHAI S DHTEE ST AR, RHIEEEY, ShEHea b &
AR ORI B . R RSN 2 S 5b R 2%
BRI G, DO TGRSR e, RO bT
I, MEEEENT 5-20% Z AR, K2 HmmE
ST E RIS, YNIIGIET R, AR S SRR
TERZ A PERERT, DUG A5 T B 2 4t () KBS T
hF, BEILRHEFELHFEE,
4.2 MEWIZHT T RAFIE SRR

FEUETSIr B R IR B2 T RGBSR T ZE B 3R,
RS E AT LR 12 4 AR CT BETE, SR E BT
FIHUT 3 2 6 /> AMBATHEE B EaER, sRER AR S
THRRFHEER S AXBGTIE, AEBIIGRE A R A& T
%, ZEREUUHENEGEL, BSVREEZ R, B
SR ARBY Iy G DUk N 1 B BB B 45779, SRR R R
ORISR R GRS A E RS R E R e IS
I, R EMEE R, TEZEES ANE
M2 B TR
4.3 Sk S GHERB

(RPN R BN E RGO AL, THE
EEBFRAETT, WFREoR, SRS ARRU SR R R 2 1
100-400 K, RMELETT—IFaiC i 18K, LSTM X 25
(B P3RBT 4 TR R AT 1A, AT Bh ok T3t
Mlo BEVASREMEAL, SEETTIBRMANR AN, Fahf
AR ARRE D, A ERELSRE R NEGE, =W
SPE I HEIEILE, FETRTESS, NREER
FORPEN UL R oI55, SRRy 275,

5 AR /NG TR N A 5T

5.1 &5 SMEIEFrHER
CT 5|5 FARHBAR G ZE. b AR URIHRSS
RS U B G AR CT R E R, 37



Tl REFRE - 5 08% - 8 08 #i - 2025 4 08 A

ERT 2 2K, soehricrEli=eE NSRBI IvEE, =
Y AR B DI E T AR . TR HEIZ S5
febr, LbandEsE CT. PET A HEERG, AN TEREDHIE
AT E RG], R ER e DUSE] 90% DL E,
EIERR R TS FET SRS R 41T, RRINE R AT
FEAERI RE R GBIA A AN S22 R
5.2 i gtiafr A RMEERK

SASERAESHGT (SBRT) m0 Uk (8-10Gy X 5 )
TR, PU4E CT MU S FEMERGZE S, $A5R 5 S0 T(IGRT )
PR CT RIE(IE W%, AWHEXESE PET 1) 6E4
BE, FELERA, BENBTRIEGT SR 0 EaE
fkiEEE R, AN TREE A sh o B X DA 40 4
BREEEE] S R, FIE - R K AMRIES MMEFIETT 2
WIHIE , SPRFT RO, SR A bR S PN O T U
A FE R A RTE
5.3 KRG &IFEMH ST Tl

KI5 CT MIEISEE R, A TEGEE:H IR
AIRIGHAR, BRI SRR RAEEERSS, nlfENE:
RSN G TR, R AETF TR G FR M 2
B, 4 H MO A TFIERTR S E A X BGARR Bl A S50
fiIE, WESIAN S TAREY, IAEEE DO HTREARILE KA
AEIESEE, MteSInlisRs, BERSERREEET
s, FIDLEHEFANSTRER, S BT M DAESET
AR TEHIRRAT SRBS O E
6 PR S RFKEZEA R
6.1 HIBFREN S Z ROt MERIBEE

BE 2GR R T ™ SRS AT A PR R, RIA]
IR CT & S ER SR BIF LG AW E, &
WIEARZ LR S, IFoEimoR, (ks s R A il Sl
LUFHE AR 5 AEGE 30%, XPHR S M (RS f O G IR
IR RERR B AR, ARRX — AR B e — A R B
i, EPrHZRERIL DICOM AR 8281, TEHEth
BOERREGE—, BB IR EE NI, GESER
HFFAEARRE R SEC Rk, AR AR T 4R
ATTHEER, HEEOERER M TT G E R E,

R EE R R TR, R IR — Bk
6.2 FBZGEASRHEERETNMELREDR

HTFATELCT. ik CT SHiBoR IE MR IiLs 151497 )5
R, TR CT BLEEHURINIS R B2 R, Bt
MR Smm LUR 415 (O MANSE R, Y6 CT £ 25e &
IIHTRTIK AMESE CT MELLSS A RS RERG AR, ECIR MR
BRI SR TR

IRERRG AL 4e B A e ek, HEIE CT (ke
MFRAE SRR R HE T, SRR B
SR, XETHRES B FAS R SARR, TERE A5
BIIBERFRIE, AORME R RS A EUER AR,
BUESEE A ML R, BEIMISHIEIATT 4
S,
7 &5

B/ INGETT CT BRI NGRS TR R, R R B ]
NTHRE . T 5o R X RS ATIER, Ak
Wi CT MU AT BRI, EIRESMT T b et
i/ NG T ) R 2 R S B R, R SdEdR
WALREIGL, SO S VBN IS SR ARSI 1
PREBACERE, WERAERHNT S — R RG] | B Bl
HEITRRRRE NI TERE RS, RS T i CT
BFHIRREAR, AES RN N RIS T4 S DI
BT IR, XA SRR AR 2 5 A O, TER
MECABF S B PR R P 2R, MITTR MG S EE 315

PSR A e s, 25l 2 RIRTR B A R SRR
S
S 3k

(1] Zoose, B 5Ms, it A CTAEMRS NS T I AT s I R Y
BT SR5T S5 24 0 F,2024,8(08):102-104.

[2] EAEF Ml NS TT AR P se gk RE (] P ST 3R (22,2022,
31(07):693-696

[3] SRETT E R CTab N1 S SRR R Il PRI (1
{EL[0). o E EET Ae S E,2020,26(03):55-56+173.

[4] IR FIRCTRIIRD N TS R IR AR IS N E I SR
EEE2£0H,2019,3(18):193-194.

155



