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Research progress on high-risk prognostic factors and postoperative adjuvant therapy for

stage | Alungadenocarcinoma

CHENG Yongqi, CHEN Leyan, ZHENG Mingfeng’
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China

[Abstract] At present, the domestic and international lung cancer screening guidelines recommend the use of low - dose spiral
computed tomography (LDCT) for lung cancer screening, which significantly improved the detection rate of early - stage lung
adenocarcinoma. According to the recommendation of the Chinese Medical Association guideline for clinical diagnosis and treatment of
lung cancer (2024 edition) , patients with stage [ A (T1a/b/cNO) lung adenocarcinoma who undergo surgery with negative surgical
margins (RO) can be followed up regularly after surgery without adjuvant therapy (class I recommendation, evidence-based). Recent
clinical studies have revealed that the prognosis of patients with stage I A lung adenocarcinoma who only receive surgical treatment is
influenced by multiple factors. Although no unified treatment standard has been established, the issue of whether postoperative
adjuvant therapy is necessary is still of great research value. This article reviewed the impact of factors such as tumor size, solid
component ratio, micropapillary and solid subtype proportions, lymphovascular invasion (LVID) , and the presence of spread through air
spaces (STAS) on the prognosis of stage I A lung adenocarcinoma, and discussed the latest postoperative adjuvant treatment plans and
their outcomes, providing new insights into the postoperative treatment of stage I A lung adenocarcinoma.
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TNM 73 3145 i BT K T A 39 (T1a/b/eNOD fiii
SFRVIRG, 5 FEAAER AN 88% . AT 7 M)
I A Wil 5 o & B3 2 5, Tla i S SEAE AR
994%, T1b (1) 5 FAAFEZE N 8T %, 1 Tle I 5 A4+
AN 771%™ o BEALH TE 3R 01, fili Ji s 2635 (1) ot
JEZ B Z R fERF R . AT, & KA
etz 1 A WA B AT R e i Bhia 7. S
TR ASE] fE K R 2t T A S i i i 1 5%
i), DA R 20 v UG T A 3R il iR R I 96 97 2 I
BTG LI T T

1 THH

1.1 THIAHE 6%

S5 9RCTNM 73 BAVE 1 28 8 Wi 7 Bbm it T A
e AR A R B4R A T A1C0~1 em)~ T A2(>1~
2em) [ A3(>2~3 en)™, BEAASRE, T A HIfieE K
T 8 0 B AR R BLARATY AR 2 R e BRI AR A
RoRFTI A MEEN S FAEFAREGMRKEN.
I A 9 4E /N 41 i Jili % (non-small cell lung cancer,
NSCLC) ## 1) S FEAEATEH N TT%~94%" . HTH
A PR M 98 41 (Japan Clinical Oncology Group,
JCOG) 0201 Il PR A 78 H 48 1 — IR 43 B0, AN 1)
432451 T A SR & B 3 3o it S8 38 1) S AR AR AR R8Ny
¢-Tla 97.2%, c-T1b 93.4%, ¢-Tlc 91.47%; 5 FE T HE
K A7 (relapse - free survival, RFS) % 4 ¢ - Tla
96.7% > c-T1b 90.6% , c-Tlc 86.1% . 4N N ] 239 i
I A G SI P il e 5 5 S AR AR A7 %N ¢-Tla 87.5%)
c-Tlb 85.9%, ¢c-Tle 73.7% ; 5 5F RFS X N ¢-Tla
75.0%, c-T1b 75.0%, c-Tlc 58.9%. 3T Lid#E7T,
iR B AR <2 em Wil , J0 10 2 TR & BE BB 45 1 ik
FEAESPESE T, T 43 BAXT 115 48 70 Yl 3 5 10 5 1T fir e
BAE>2 em I T A S, SCPEL5 5 1) 5 AR AR5
N R¥S B R AT 35 T 1%, IR& BRI 5 4F
AR RFS RN EARZE . Kk, o F T A#IR
G PIREE T, il R K AR, MR BEAR X T
J& (RS AN B 3, 5 AR A7 RATIIE 90% LA |, B
RIGHIBETT : SR, CT R I AL PR 45, JUHL
R EAL>2 em [, TS HX R, KRG & EZ %)
B, € MG R TG T SR8 .

1.2 TH#5 R X #F 3B 69 %70

— LT T A Wi e 1R 25 2540 B 48 e X T<
2 em [Pt W fi 470 B R 5 it D70 B R B 5 A A7
A Coverall survival, 0S) ZF LG iHF 2 X, HIGTE
B, 5 )RR A B, ST P R R ) RES

ALK 7£ 2~3 cm il 5 491 v, S0 D7) B 25 1) OS
FRFS ¥ 52550 T it PIBR A . BT FRITER
WA M R, B I BT B AR ) &3 B Sl
DIBRAAHIE 5 OS M RFS, T BTV BR AT 83 P
BRI . BEIRBIETIBR AN IE<2 om (1) 555
OSWA BEMM, HE BEHME T ME<2 cm HH
fK] RFS, 35 U8 KN A 2~3 em [ OS24 T
BUHSZR o BT DI BR AR AT 48 6T AR A] el 2%
ML 5 4 A 5 B ) A B AR OR J5 I RORE S8 A i
Xt B A BE 3% 75 (groud-glass opacity, GGO) & 43 H.
T3 BRAR 2 PRI ) PR, BT D) B R AT e ik 2 %
Py S 42 I BORS DRLE, ZE R E T A S e B
R TR T7 2N, 474075 18 2 i A4 150
BORHEE, NERA B HUEEAT KU T 53 47 o

2 SEHERK S & Ek(consolidation tumor ratio, CTR)

2.1 A¥7g CTRAER # 6 49 %7

Jeg CTR A 5 5 Wi 3 (1) OS A RFS %5 1)
G, HET 2 O 7L R B, CTRAE 2GR T A b
JideE () — AN JSE TS R RO RS R GGO il 2
1, GGO WIAEEAT CTRAE I R/ 5 AR A7 2R 25 A
Ko Hattori Z " EWF FLH AN T 671 1514532 fifi - 47]
BRAHY T A Bl 82, BT CTRIL IR G BB
AR S g . IR A BB AL S
0S F 1 RFS F 53 51 N 95.1% 1 93.3% , 4l Sz 45 1
1 5 4 0S A REFS 225571 4 81.1%H1 68.8% . 7]
VLA IR A BB RS2 1 A A 5 7S B 58 4
Folisete g A . XA B g g B, MR Bk
FERIF AT, e AH O AEAF 20 100%™, Xi 25101
e A 2> B 46 H L IR _E CTR 2 CT B GGOI T A
ST M i e ) S S R & . B GGO R R
(CTR<0.50) 1) T A S fiti i g, 5 4F RFS 28 100% -
CTR<0.50 5 0.50<CTR<1.00 2 [] f] 5 4F: RFS R A7AE
Z5 . HITTLLE 1, GGO By i bk, s
1, GGO B N ERL T A i (CTR<0.50) & &
MEFAK . JCOG 0201 B 9t 4 H , AF A= 28 M i i ]
SN FAE<2 em H CTR<0.25 fiE" . JCOG
0201 #fF 50 1) A A7 45 ] B B R U, 2595 <3 em H
CTR <0.50 [ fifis S8 Pl f5 R4 o Lai 55175 T Jifi
AR & Sl 2 B w5, % T AR GGO
FS 53 TR I e S5 2 D 0 S B B 4 Y 2L S O B
B g 468 YT 2R LR SE M S AL, T R, TR R
SRR b I 2 B T 4T AL O R M S
SENTAH, REAYRE B R R PSR 1 R,
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TE Bl V7 3 A2 P 2 R IR R BB R AR DG IR AR T .
H AR — TR IE F, 2IN T A BINSCLC 5214 2= K
Al SEPE 5 A AT CTR=0.75 I 3% . 40 #r o, 4l
SR ZE AT 5 4E OS 2R K RFS R AR T 45 15 %
SEPEM R . TR WIAEAZ 7T, & 9F GO B (15
ST AR T B 52%, FR AR R 419%™ 254
AEAE T, 0T T A B8 GGO By g, Toig
SV 2 D ok DR/ IN TR 3R R B AT, —
U5 BB, ARG TC 7 Gl B a7 5 05 T 4l 5 itk 45
W5, AT T I BE U5, 0 B R S B B iR 9T T
IR

2.2 A GCO A48 1 A Bk B FA IR 12 F2 (visceral
pleural invasion, VPI) & 1l /&

VPI /& NSCLC B A R il Ja A 2, #R 4 28 9 hik
TNM Z3 #1, JitJ6d 4= 0 38 2] g s ot 73 )2 € LA VP
g R R ARk R &5 S b i 7%, H e 1 B #, 5 4F
0S Z AW KK T B, AUH 78% . Fu %5 & Hattori
SOV TR 95 45 Y, VPL AT B 4l B 3 3 445 5 %
By SR 1 B S %A e, A 1R
SEPEEE TR A RERC TS o X ST A
AN KL RN, VPR J5 RES AN 23 77 4 . 2 52
Mo AR R A3 HT, T HTS0 Sk Al e o A2 ) i A
N, — A= BEEmEE TG, KRG LHER#E
I7 5 TN T4 FF VP S it i3, R B I8 4%
HERIT -

23 CTRAES R X825 49 %R

WL, %FF 0.50<CTR<1.00 ()83 , 3 fifi -
DIBRA I I BR AR OS i 22 5 B G iH = 3 (B
it P57 o AR 1A RIS 5 38 8 T il i ) B R, 24 Ak 2
CTR=1.00 [ JiliJezt B , MV it it U] B 25 ) OS Fl RFS 1
B TP BR T, JCOG 0804 HF 72k A, X
T8 B A2<2 em.CTR<0.25 () filife £ &, BRI IR
A LI 3 5 il i 7 ik K Mt B V) B () 9 16 0
JCOG 1211 B Fi 45 B 2.7, I8 B 42 <3 em. CTR<
0.50 (1) i Jigs 28 3 422 2 W B VI B R, e 5 4F RFS %
Je OS HIIEF] T 98%™, JCOG 0802 7T 4R 1K, X}
TR B8 <2 em CTR>0.50 f 4N B T A HIfiiee
A7 Wil B U B A B3 (1) 5 4F OS 25 TAT il i D) B oA
) 55 (94.3% vs. 91.19%) ; IR, 12 2 Ml R VI BR AR 1)
B R R Z AT Il DB R BB R 1 A
(10.5% vs. 5.4%)™ . F 2EF G JCOG 0201 I IR
W B, B EE D N4, AH R EZL<2 cm.
CTR<0.25) . B 4 (il J8 L 4:<3 cm.CTR<0.50, [ %
ZH A CZH (8 B4 <2 ¢m.0.50<CTR<1.00).D £1

(JH8 BLA2<3 ¢m.0.50<CTR<1.00), 45 &7, %41
[ 10 £E OS F 53 5~ 94.0%92.7%  84.1%  68.8%
FHAHTE—BIE R,

BT L EWF R M, CTR<0.50 1 T A Wi,
TGV i 988 R /N BROE BR AT AR 5, TS — MR R A
CTR=1.00 H4Z32 WAt UIBR i) T A &, T A
£, 57 R 5 4 B 7 1B B R XU . 0.50<CTR<
1.00, ELAE<2 em IR, 25 R A At DB, G H A2
BTN, ARG AAAE — € Jmy 6 52 % R, 475 75 & 3
2 2 0.50<CTR<1.00, 2 ¢m<T<3 cm [ /)8, 10 4E
0S 2 3 N %, 47 WAt Y BR R RFS 228 ALK T
AT IR AR o % T b 2R 98 B4 K, CTRAE =i 1Y
I A SRR, AT IR DIRR A, 2 R A R 3 ik 4
TSI, I RATEIE VIR AR S Im IR R
A2 BT A AT AE BSOS AN 43 B, BRI E A
1 B BIIG YT 7 5%

3 i EL Sk R EARTE 2 (micropapillary -predominant/
solid, MPP/S) & £k

3.1 MPP/S & rbxt [ A #A05 AR S5 75 09 % v

it B e S5 B A Ak T [R)— 20 B, (E El T B
£ R 25 R Ik 2 B R B R T, TS R A AR T S 2
Sto IR R S A MPP/S B2y, T B R B e
RN . LLMPP/S =5 1 il B 5 A R TS A
R — ISR A RUBPERF L T 5 25761 1T A
Jii g B, MR R & A MPP R B R A
32% , T A& 4 MPP B 53 [ 2 K 3R 1%, 53 Bt 45
R IR A MPP 7 5 52 1 RFS 2 Hi1 0S % 2
AP Huang 2B AR, AHE T 23 HAR) T A
S s e B 2 B T L Sk BB B B, TR A A
] (disease-free survival, DFS) B i T %, 45 SR E 7w,
MPP/S /7 th<10%, 1 A1 AR 5 & KRB, A2
10%: 11 T A2 30 T A3 ARG 5K K208 15% 1
25%; 10%<MPP/S /i tt<40%, T A1 A1 T A2 156
KRS 294 20% F1 25% , 1 A3 W15 Kk XU 8 it
30%; MPP/S 7 Lb=40%11) B35, 1 A1 B KR )
FIA 40%, 1 A2 A5 R RSB 40%, 1 A3 I K
KSR T 60% . JEIE LA B 5T, v LLEBAR R T 4
Wi T AW, MPP/S EL 1 T 5 5 42 XRG4
53 EAHOC [FRE, AH R MPP/S (5 LE i) T A B &
& B T oy N, SR ARGt bE 2 38 . KRB
ATTREAN U T A BAS e 2 AT R 5 4 Bhia
I AEAFAE MPP/S 53 1) B TR R RS 2 2 T v W
PRAT 2% L& SR 46 mE St 4 B 7. AR4E Huang 55
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(IR TS5 5 MPP/S 1 Lb=409% 1) T A Sl e 8
Je 1 A3HIMPP/S (5 LE=10% 1 83 , A A7 DL 2%
SRRy e » R e 5 S B IR AN B 97 7 ik SR A
3.2 ARJSH Mk 77 A% MPP/S s 1 A S i
&G B9 %5 vh

Wang 520 B 47 7 RS 5BAL T X T A #)
ANE MPP 18053 A2 A MPP RS 1R I i e S8 1 5%
Mo TR T A BIAS S MPP 45 1) i e 26
B WA BIAL T RSO 3R A, B Bl Ak T A AT
LS 35 BG5 & MPP R B9 1 A 3Bl Ji e J6 35 1) OS
NG 3t JE A2 A7 3 (progression-free survival, PFS) , 14
TTHAAAGST BB AR 355108 83.5% H1 64.6%-
XA T A MPP YA 825 (1l B 7 3k 1
Wt o BEAh, BIFFUIE R I E A MPP B3 e S8 5
R A K5 A (epidermal growth factor receptor,
EGFR) 2878 4 % Lt HoAth IV 7 55 &y Sumiyoshi M
WL, MPP (5 L>59% 1) e B Bk i A= 112 28
P, IF B2 T AWM B H IR ARER. 5&
I EGFR R A2, 5.1 W] J i 3 Bz 2B 4G PR 7 32 44k - T
2 TR W I 1 1] 57 Cepidermal growth factor receptor-
tyrosine kinase inhibitor, EGFR-TKI) R #7#5il. FT
[ fi et £ EGFR AL #1515 502%™, 4% L,
MPP (5 LE>5% 1) T A fili fli i S5, in A% l& & 5F 1A
2 WG AT E BRI, & EGFRAFAE R, K5
BEIAIR YT AT LU R I R 2, IE K0S,

4  BKERIE (lymphovascular invasion, LVI)

4.1 LVIF [ AW ARSEE 69 %7

LVI 45 [ 2 i 42 0 i /87 Btk B2/, B A If vk
PR EL VAR ) 328 Kb 9k L 6 e Ak 2% T I, A A
JEEFE IR 1 2P . LVI A& NSCLC [ & & 9 BEAFAE
L5328 Kb T 7% XU 388 o A0 A= A7 B 4 R I 3 A O
Choe Z55 851 7 1 A WINSCLC & 3 LVI 545 2445
fiE. WEFLARIL, LVIFHPER) T A WINSCLC 2Rk
TE S 8577 3 S M B2 A (CTR>0.50) (1 4515 HH
HAAEAE T S35 ELAR>10 mm FI45 3 4l
BEI I 45 R & A LVI. Liu 250 — T2 o
[ AT 9 25 o, TEANNI 2 077 61 T A B9 22
LVI fili it 58w, B AUJE LVLEE & 10 AL DFS 4>
AN TT.AFN99.1 AN H 5 FHRLI 5 4 OS 224 70.2% A1
81.2% . /R LVI i A 47 g8 N\ filiJeg TNM 43 #i v, (H
KWL R BN, LVIR 75 5 NSCLC B35 11
ARG IR IR B G5 5 8 Tt A e 7 5 D) AH %,

Jiti 98 A J5 ) DFS BA K& OS A7 15 55 3 B AH e e
Cai ZE5 00 M 71 45249 T I NSCLC ¥ 1], 45 2
7~y TABINSCLC A3 LVI 5 1 B # NSCLC 4= 77
FMML Cai $EH TR T A WIEE LVI 5 22 2 1914
BRI B, HAEAREEADCTALVI:1206D . &
HAT 5 L AR 0 S0 D 22w O PR IR I O
A B IR N~ S 43 T 7T
42 Hghieszat T ALV &% s 69 %R

2024 4 5T (1) 3 [ [ 57 25 5 i 9 ) 4% NSCLC
BT TR 4Rt B E 58 R VA 14 TR (1) T2a/bNO
CIBAI A HADNSCLC i3, N %5 U1 W0 22 F Bt 15
U EL % i RS REAE CELFE 234k 22 1 iR 1L 4296
BN B T 2 IR IS 52 22 DA Bk EL o fRAS R D, #E
FEHATARJE S BIELIT™ o Tsutani 25 [8] B 047 1
P52 48 IR IT (n=191) 1 oK 32 52 4 B AL IT (n=609)
524k [ 1 NSCLC R s . &R B
s A BT 6 T ) NSCLC 238 A 2, Hodh i
B A2 >2 em BC LV &5 Bh 4k 77 2801 T g
I o BEFERAAI AL T T1eNOMO C T A3 ) Ji
B, (EA&E & I LVI T A3 I NSCLC % =2 75 A
B AL, ) 7 58 2 ATIE M S — P e
ke HARZE K B SRR, LVITH) T A B &%
BE A S5 SR B AT 52 255 Bl 3 0F 98 1 AN T T
NFIHAR D, KR AT R 2 56 2 1 R UE 5 5k
B 54 JF LVI B NSCLC i BhiG 7 36, i 2 & i

5 SBR#EE(spread through air space, STAS)

5.1 STAS I A HAMH AR TG 69 %) v

2015 4t 5 T A AL 230 e 7325 51\ 7 STAS
(AL 2, 58 SO Sk 752 L Sz 0 BRI/ B8 B0 T 441 i
8RR a2 2k DL AR I i 552 5 A () R 0 A
H AT T 948 191 it iR R A IR HT CT 5 STAS HIAH
FeAtk, 2 T 24 il 45 5 1) CTR<0.40 I, Fr g B 110
STAS; *4 CTR=0.40 It} , b 5 SLPE 43 (38 0, STAS
H 4 PR LU 3] ok 5 40 I 25 755 1R STAS B 1 B 51 2
I 70%" . 55— T Meta 20 A1 78 %, i 4575 CTR>
0.50, tH H0 STAS [ AU 23 34 11 2.95 fi5 . T STAS
JUTAS H AR 4l S B 35 25 715 v, Chae 56 BB 1 4%
TS UIBR AR ) T A 13025 S PE i Bk, i
STAS S H AR FE R K MAEF M. 4RER,
STAS PFH 1 F1 STAS BH % 58 3 1) 5 4F RFS 2 43 51l Ry
62.4%#197.9%, 5 5 DFS 2 43 5] N 58.5%F197.9%
ZAS BN B R, STAS & 1 A il i 58 3% 2 & 1) 4k
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SLAERI R ER o 45 52 DT BR AR 38 ¥ STAS FH A%
B R R s T STAS BV 53, T 7E 322 52 il
) B A [ B vh, STAS P 5 STAS BHYE I B2 &
REFAP R F, 6FAT A 1B T A
S e 2, a0 SRR 5 9 BE RN STAS PH A, il
TR A I 4 BhR T R A2 L o
5.2 Fshs7 b 1 A #ASTAS Mt & U6 69 %@
T3 B2 STAS [ 14 2 38 in i s AR f5 &% WU, I
FOR 2 W D) BR A (1) il B . RS HEhiE
ST R ERELL B 2, V2 5 KM T .
Chen S50 72 R I, 764 H STAS H 252 W fiti - 4]
B T A W e 2825, 4 BT AT DA VR o7
B A & I STAS HAZSZ il UIBR i T A A i
Jeg AEE R B AT R I B TS T R 2 . Xie
SRR I, A BN AT A2 T B A CSTAS BH D fiti i
EERENAENFGEE. 5T [ A3 HEE, #ith
ST UGS | RFS, (HX OS WA W35 . SR, Lv &7
3BT T 600 151 STAS BH M 858, BF 53 & WL STAS BH
1) 1 A A ADC 8535 452 52 3 il et 7] B A0 Jida et 7] B
RETEZ AR E . AR 57 BAIESE STAS FHPE
I, 6T = fE R R R B T B A 83 N2 8 4 B
A7, TR T T A A 8838 WA R 25 e Al B AT . al
DLE B S WA IERF G — 456, Rl STAS R
PR T A H i i i 2 2 75w AR AR AR )
E R 5 B E TT SRS, 7 T ORI K A I
PRSI TR — IR

6 ARIEHBNETT

6.1 1 AMARSE K JG 3 B0 o6 77 A 4R

T A S it e 7 995 A AR K B9 ¢ J5id %, CORIN
M ADAURA 55— R 51w PR 70 3R 7 7€ T B 3 fii
T AR S a7 A R s, HAE T AJHAHE
W W] T J Al BhIR IT , DA AR B e R S o Bh iR
7, TSR Z e RS . BEAEAT R R, T AW
BHERGBEIT AR, B % KI5
ISR T Al A J5 A7 fiBhia . SR,
2015 4F Liu 2 B2 B 7 138 451 T A J it (1)
T 500, 0405 B RSl BRI T7E T A R /1
JH8E NSCLC 3 vh B v B B 2 M AR A 3R i, (H 2
BT REARRR/N, B0 A ARRE AL IR S25, 7 2
B2 MR HE S 3 . Wang & T 7T 2R, & MPP
B 1A SR B 5 AR 5 097 3K &3, {2 MPP
By b2 b R Bk e . ANFEAR T A AT R
7N, A LVI) T A G WOR G S B B I sa o7

HR a7 SR — TR AR [l 14 43 A7 S, i
>2 em [ T A WIRT T B I 4R 38 (=75 9O A REM
RIEH BB &R IR 5 — TR AR R
B 23 BTt SR, T STAS JEAEA = 1 K 2 (MK
A6 LVL AR A0 I T B 1 5& BE WA S5 4l B ik
Jrepdikaa, B T A EE AR, F R RIAE
fifli 98 4 7 %% B4 %5 M (molecular residual disease,
MRD) BH P £ 2 5 58 M BhiG oy 7 e sk 250, (5 H |l
MR T T ABEEIRE . Jiang SR T8
AT AMIRGIEE R IT R IEHE . BRI, B2
BEEIT I T A BHER S, 545 DFS R\ 84.5% 12T+ &
100% . BEAb, iz 52 28 8 hiR 7 B 1T B #1 (3 em<
R ELATR<4 cm) il I & 3R AR UEYE , H 5 4F DFS
KM T53%3TF 2 98.8% . %W 5t A AN A AR 5 #E
YR IT AN AT 3 AR AR R, HAE S 2505 K
BEVT N, AR %2 55, S 4F DFS 4218 100%, $27R
da K28 | B 2 e T A S L e AR
o X T EGFR R 1 INSCLC 3, K5
B IR YT AT BB R TE S 4FE OS 3K, fE i B R KUK B o
H SR ICA R o (A5 BR EGFR BLAM 1) H At 5
BRI AR I T A BAE BA A SRR IT %2,
El Bl 5 TR 78 4R 03E
6.2 E AT R G916 R 5

ETHMRHR, RAELHE S 1 AMWES
(MPP. /& & R R 56O 7T LR J& 4 Bh Ak g7 v 22
. O AT TR T A2~ T A3 I EIARG
HBhRL R IR YT s IO 0K 1 3B N AR S5 5H B
T FEVRIT s MPP .73 =20% 1 T 31 it o R 4
Bas7 i AR A EFE T . T AR E RS
A5 BE 18] FUR J5 902 o 3R 55 A fr S 25 I R B 7T
M5

Zrer Bk T A ST Rt 1 XURS: 23 B R B (1 4
WG r w5 5, 1 A 0 e 1 = fa IR 3R (LVILL
STAS EA K& MPP/S & b6 #8598 CTR fH 2 1EAH G,
2 B8 B SRS 1A T R R R R B, I R -
R [X o SEPEZE T 54 GGO i 4. B F 1A
S e R ) R R R A A S 2 S, IR AR AE
SEVRIT R, AR K # T R I — M PEHERE
IS &3 B8 R R R B | Ry R R B L TR
SZHEE. A GGO s HARE RO VI 1)
i e S5, AT A 4 R e R AT BE U LS s TR T
S 451 Y it , G H R AR AE = S R R R, N
RN 5 R 3R A7 5k DR s ), AR A N0 25 SR i) s A4k
IR BIG YT 77 &, AR AA T BT .
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7 MRD 4 75 5 B B2 v Y 52 A

H AT 78 %75, MRD AU T DL BE 4 Hb F 5 34
it gess AR I YR T SR B R 8 , RO R S Bl BRI 103
TESR i N, 4 it B8 000 52 R RN L 155 1 4%
REHETE TSR T B mT Re.

& 34 8 DNA Ccirculating tumor DNA, ¢ctDNA)
FEAI MRD (I EEF B 124 L, MiEREREE
R PR TG 15 100 AN Al B Y6 T SR S AR 4R IR
TNM 73 BASK VAL 6. SR80, B 1 R 1 S5 o 1k, e
I8 o BAAE RN B R AR 7 A e R . — T2
R FRAIE 70 45 B2 7R, ctDNA BHE 8535 1) DFS R &8
FAR T M A 2 I ctDNA J3 9 £ 55 0 B i g
AL, AR it e B3 1) B R RS B 2% R ctDNA IR
Ao RIFHAT aDNA K, 7T LUk — 25 X 4y A [F)
a3 B IR v B2 R AR = B AR, AT — PR =
AMAIIRTT « LUNGCA-1HF RN T ~ T A 1)
NSCLC &5, Hor T &858 5 EL 29 67%, W 58 K I
AR AT ctDNA BH 5 FAK 1) RFS 126, R J5 MRD FHE
SN R I E TN R 2= Ak, B2 B
J7 () MRD FH 4 B3 16 RFS 26 HE A 32 52 4 B VA T B
HA BT, MRD B 4 58 38 oK B8 MGl B T Hh 3k
o BT KL, NSCLC # 3 A Ja g il It
BPURE A ST B IT WA, ctDNA (15 bR 5 5
KB T F A AP BT A s R B e R R R
KB MRD A % Gt 52 A5 46 2 mT SR R4 A
I iR 52K 5 Gale Z& ™ B 58 2, A HE ctDNA
B K 5 R R 2R HR AL I A AE 22 7.1 A H
(2125 ), KA IER G TR BT F AL, X 8
HTE R REE . 546500 TNM 43 148 L, MRD
RS 5 KURS: Tl 68 77 BB AR KR T, 1T B8 L% i
o 1R A Ak, B L RO A M AR AT AR A i
(RAE SRS , TTTHE SRR 24 . T MRD A i)
PRF s AR T R A2 I PR ) 7 il i v 7 S s AP A 2
T 1) B .

8 NESRE

T A S0 it e 90/ A7 AE AR OK S 12k, 83 A o
PR AE AR R . B Ak e i s R 5 i BRI
RS O 4 R (ELAE 5L 0 s s 2 A, R 5 Il PRI 43
WA . LVILSTAS LA MPP/S (4 Eb#fS A2 Sl 37
T TNM 73 R B fa b R &% o B ali s B ARG 97
X T IX R EF TS RFAA R 0k T A Bl e
(R BR IT YRR, 7 L AT S MM AL R PE A,

T SR SRR DR B R e R R T
AR B Bl DA B 2k R AR AE DL 5 B 73 2 % L 1)
R m ke B R > RS, 1E 2 %48 MRD W, s2
BN IGTT , LI el FEVRIT , 1K SRS HEIR T I
Hi. HHT, EGFRELHVASTAE T A Wi S AN Wy
F, JAAF ADAUR2 [ 70 45 3, {H R EGFR LA
3k PR R AR A7 AE SR, M0 5 Bk — DR . e
PR JTAE T A Sl s 40038 B Al O BT 9T R E
MRD . J PR 21 27 76 W I S 7 223t — DIk . S8
L TA 393 il s BB IMRAGIR T, 0 T R AU
R, A HE I AT ARl BR T R R OR 75 AR R
fFy i) o

FZEIMISAE R

P Ve P AN TEAE R 2 R

Contflict of Interests:

The authors declare that there is no conflict of interests.

1B STk A AR

BK 7 87 DT SRR ARk A SR S AR AR T, SE Rk T RS
BRAOAE 2R IR0 5 70 0 AR, SRS T 43R IR . BRIRIE
Z 5B THE SHERBITAL, PrBI TR YR 5 BB, 17
TUHER Y WA RIS, RO IRR IR I T IE U . AU S
TR RIRZ LT ), 47 IR LS R RO E A% T 4
58 EH, TR SRR R ARG BEAT T RS E R

Author’s Contributions:

CHENG Yongqi was responsible for the topic selection and
framework design of the review, conducted the primary litera-
ture search, screening, and analysis, and drafted the initial
manuscript. CHEN Leyan participated in the discussion and
optimization of the topic and framework, assisted in the collection
and organization of literature, contributed to writing specific
sections, and provided revision suggestions for the initial draft.
ZHENG Mingfeng proposed the core direction of the review,
guided the determination of the topic and content, reviewed the
analysis results and logical structure, and finalized the manu-

script through revision and editing.
Epdd

[1] BRAY F, LAVERSANNE M, SUNG H, et al. Global
cancer statistics 2022: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 coun-
tries [J]. CA Cancer J Clin, 2024, 74(3):229-263

[2] B sgE, x e, X148 8. (TASLC 5% JURR Jiti & TNM 43
S A [0 1. o [ i oo it 38 A0 I R 2% 5 2024, 31
(4):489-497
ZHAO K J, LIU C W, LIU L X. Interpretation of the
TASLC 9th edition lung cancer TNM staging[J]. Chinese
Journal of Thoracic and Cardiovascular Surgery, 2024, 31
(4):489-497



5545 55 6 1

BRI AT S R AR AE, KRB0, T A ST e 191 e

SN R 3R AR Ja A R T ik Teat e L) .

202546 H P PR RS2 2240 CE AR BHERROD , 2025, 45(6): 891-899 + 897 »
[3] RIELY G J, WOOD D E, ETTINGER D S, et al. Non- multicenter study [J]. J Thorac Oncol, 2016, 11 (7) :

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

small cell lung cancer, version 4.2024, NCCN clinical
practice guidelines in oncology [J]. J Natl Compr Canc
Netw,2024,22(4):249-274
PISTERS K, KRIS M G, GASPAR L E, et al. Adjuvant
systemic therapy and adjuvant radiation therapy for stage
[ -IT A completely resected non-small-cell lung cancer:
ASCO guideline rapid recommendation update[J]. J Clin
Oncol, 2022,40(10): 1127-1129
RAMI-PORTA R, NISHIMURA K K, GIROUX D J, et al.
The international association for the study of lung cancer
lung cancer staging project: proposals for revision of the
TNM stage groups in the forthcoming (ninth) edition of
the TNM classification for lung cancer[J]. J Thorac Oncol,
2024,19(7):1007-1027
HATTORI A, SUZUKI K, TAKAMOCHI K, et al. Prog-
nostic impact of a ground-glass opacity component in clini-
cal stage I A non-small cell lung cancer [J]. J Thorac
Cardiovasc Surg, 2021, 161(4): 1469-1480
LIN H H, PENG Z Y, ZHOU K, et al. Differential efficacy
of segmentectomy and wedge resection in sublobar resec-
tion compared to lobectomy for solid-dominant stage I A
lung cancer: a systematic review and meta - analysis [J].
Int J Surg,2024,110(2): 1159-1171
LIN L, HU D Z, ZHONG C X, et al. Safety and efficacy of
thoracoscopic wedge resection for elderly high - risk
patients with stage I peripheral non-small - cell lung
cancer[J]. J Cardiothorac Surg, 2013, 8:231
KAMIGAICHI A, MIMAE T, TSUBOKAWA N, et al.
Wedge resection is an acceptable treatment option for
radiologically low-grade lung cancer with solid predomi-
nance [J]. Interdiscip Cardiovasc Thorac Surg, 2023, 36
(1):ivac285
XIJJ, YINJ C, LIANG J Q; et al. Prognostic impact of
radiological consolidation tumor ratio in clinical stage [ A
pulmonary ground glass opacities[J]. Front Oncol, 2021,
11:616149
ZHAL W Y, GONG L, ZHENG Y Z, et al. Ground glass
opacity and adjuvant chemotherapy in pathological stage
I B-1I A lung adenocarcinoma[J]. Front Oncol, 2022,
12:851276
KATSUMATA S, AOKAGE K, ISHII G, et al. Pathologi-
cal features and prognostic implications of ground - glass
opacity components on computed tomography for clinical
stage | lung adenocarcinoma [J]. Surg Today, 2021, 51
(7):1188-1202
KAKINUMA R,NOGUCHI M, ASHIZAWA K, et al. Natural

history of pulmonary subsolid nodules: a prospective

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

1012-1028

MAO R, SHE Y L, ZHU E J, et al. A proposal for resta-
ging of invasive lung adenocarcinoma manifesting as pure
ground glass opacity [J]. Ann Thorac Surg, 2019, 107
(5):1523-1531

SUZUKI K, KOIKE T, ASAKAWA T, et al. A prospective
radiological study of thin-section computed tomography
to predict pathological noninvasiveness in peripheral
clinical I A lung cancer (Japan Clinical Oncology Group
0201)[J]. J Thorac Oncol,2011,6(4):751-756
ASAMURA H, HISHIDA T, SUZUKI K, et al. Radio-
graphically determined noninvasive adenocarcinoma of
the lung: survival outcomes of Japan Clinical Oncology
Group 0201 [J1. J Thorac Cardiovasc Surg, 2013, 146
(1):24-30

LAIJ L, LI Q, FU F Q, et al. Subsolid lung adenocarcino-
mas: radiological, clinical and pathological features and
outcomes [ J]. Semin Thorac Cardiovasc Surg, 2022, 34
(2):702-710

WATANABE Y, HATTORI A, NOJIRI S, et al. Clinical
impact of a small component of ground - glass opacity in
solid - dominant clinical stage I A non-small cell lung
cancer [J]. J Thorac Cardiovasc Surg, 2022, 163 (3) :
791-801

FU F Q, ZHANG Y, WEN Z X, et al. Distinct prognostic
factors in patients with stage I non-small cell lung cancer
with radiologic part-solid or solid lesions[J]. J Thorac On-
col,2019,14(12):2133-2142

HATTORI A, SUZUKI K, MATSUNAGA T, et al. Visceral
pleural invasion is not a significant prognostic factor in
patients with a part - solid lung cancer [J]. Ann Thorac
Surg, 2014,98(2):433-438

SUZUKI K, WATANABE S T, WAKABAYASHI M, et al.
A single-arm study of sublobar resection for ground-glass
opacity dominant peripheral lung cancer [J]. J Thorac
Cardiovasc Surg, 2022, 163(1):289-301

AOKAGE K, SUZUKI K, SAJI H, et al. Segmentectomy
for ground - glass-dominant lung cancer with a tumour
diameter of 3 e¢m or less including ground - glass opacity
(JCOG1211) : a multicentre, single - arm, confirmatory,
phase 3 trial[J]. Lancet Respir Med, 2023, 11(6) : 540-
549

SAJI H, OKADA M, TSUBOI M, et al. Segmentectomy
versus lobectomy in small - sized peripheral non - small -
cell lung cancer(JCOG0802/WJOG4607L) : a multicentre,
open-label, phase 3, randomised, controlled, non-inferio-

rity trial[J]. Lancet,2022,399(10335): 1607-1617



4555 6 1

898 - Moa BEORE K ¥ %R 20254F6 1
[24] ITO H,SUZUKI K, MIZUTANI T, et al. Long-term survival small cell lung cancer: a systematic review and meta -
outcome after lobectomy in patients with clinical T1 NO analysis[J]. PLoS One,2011,6(12): 28844
lung cancer[J]. J Thorac Cardiovasc Surg, 2021, 161(1): [35] WANG J, WANG B C,ZHAO W P, et al. Clinical signifi-

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

281-290

TSAI P C, YEH Y C, HSU P K, et al. CT-guided core
biopsy for peripheral sub - solid pulmonary nodules to
predict predominant histological and aggressive subtypes
of lung adenocarcinoma [J]. Ann Surg Oncol, 2020, 27
(11):4405-4412

WANG Y, SONG W P, WANG X, et al. Does the pre-
sence of a micropapillary component predict worse prog-
nosis in pathological stage I A lung adenocarcinoma?[J].
Pathol Res Pract, 2023,242: 154314

HUANG W H, ZHANG H,ZHANG Z W, et al. A prognos-
tic nomogram based on a new classification of combined
micropapillary and solid components for stage I A invasive
lung adenocarcinoma[J]. J Surg Oncol, 2022, 125 (4) :
796-808

WANG C, YANG J G, LU M. Micropapillary predominant
lung adenocarcinoma in stage | A benefits from adjuvant
chemotherapy[J]. Ann Surg Oncol, 2020, 27 (6) : 2051
2060

SUMIYOSHI S, YOSHIZAWA A, SONOBE M, et al. Pul-
monary adenocarcinomas with micropapillary component
significantly correlate with recurrence, but can be well
controlled with EGFR tyrosine kinase inhibitors in the
early stages[ ] ]. Lung Cancer,2013,81(1):53-59

SHI'Y K, LI ] L, ZHANG S C, et al. Molecular epidemiology
of EGFR mutations in Asian patients with advanced non-
small-cell lung cancer of adenocarcinoma histology- main-
land China subset analysis of the PIONEER study [J].
PLoS One, 2015, 10(11):e0143515

OKIROR L, HARLING L, TOUFEKTZIAN L, et al. Prog-
nostic factors including lymphovascular invasion on sur-
vival for resected non-small cell lung cancer[J]. J Thorac
Cardiovasc Surg, 2018, 156(2): 785-793

CHOE J, KIM M Y, YUN J K, et al. Sublobar resection in
stage I A non-small cell lung cancer: role of preoperative
CT features in predicting pathologic lymphovascular
invasion and postoperative recurrence [J1. AJR Am J
Roentgenol, 2021,217(4):871-881

LIU K F, LIN X F, CHEN X J, et al. Development and
validation of a deep learning signature for predicting
lymphovascular invasion and survival outcomes in clinical
stage | A lung adenocarcinoma: a multicenter retrospective
cohort study[J]. Transl Oncol,2024,42: 101894

WANG J, CHEN J P, CHEN X, et al. Blood vessel inva-

sion as a strong independent prognostic indicator in non-

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

cance and role of lymphatic vessel invasion as a major
prognostic implication in non - small cell lung cancer: a
meta-analysis[J]. PLoS One,2012,7(12):e52704
MOLLBERG N M, BENNETTE C, HOWELL E, et al.
Lymphovascular invasion as a prognostic indicator in
stage I non-small cell lung cancer: a systematic review
and meta-analysis[J]. Ann Thorac Surg, 2014, 97 (3):
965-971

CAIJ S, WANG X, YANG F, et al. Lymphovascular inva-
sion: a non-sized T descriptor for stage I A non-small cell
lung cancer [J]. Thorac Cancer, 2022, 13 (17) : 2413—
2420

TSUTANI'Y, MIYATA Y, KUSHITANI K, et al. Propensity
score - matched analysis of adjuvant chemotherapy for
stage | non-small cell lung cancer[J]. ] Thorac Cardio-
vasc Surg, 2014, 148(4):1179-1185

TSUCHIYA T, KAMOHARA R, MURAOKA M, et al. A
single-arm, phase 2 study of adjuvant chemotherapy with
oral tegafur - uracil for pathologically lymphovascular
invasion positive stage [ A non-small cell lung cancer:
LOGIK0602 study[J]. BMC Cancer,2020,20(1): 1192
TRAVIS W D, BRAMBILLA E, BURKE A P, et al. Intro-
duction to the 2015 World Health Organization classifica-
tion of tumors of the lung, pleura, thymus, and heart[J]. J
Thorac Oncol, 2015, 10(9): 1240-1242

KIM S K, KIM T J, CHUNG M J; et al. Lung adenocarci-
noma: CT features associated with spread through air
spaces[J]. Radiology,2018,289(3): 831-840

YIN Q F, WANG H E, CUI H S, et al. Meta-analysis of
association between CT-based features and tumor spread
through air spaces in lung adenocarcinoma[J]. J Cardio-
thorac Surg, 2020, 15(1):243

CHAE M, JEON J H, CHUNG J H, et al. Prognostic
significance of tumor spread through air spaces in
patients with stage I A part-solid lung adenocarcinoma
after sublobar resection[J]. Lung Cancer, 2021, 152: 21—
26

TAKEHANA K, SAKAMOTO R, FUJIMOTO K, et al.
Peritumoral radiomics features on preoperative thin-slice
CT images can predict the spread through air spaces of
lung adenocarcinomalJ]. Sci Rep,2022,12(1): 10323
CHEN D L, WANG X F, ZHANG F Q, et al. Could tumor
spread through air spaces benefit from adjuvant chemo-
therapy in stage I lung adenocarcinoma?A multi - institu-

tional study[J]. Ther Adv Med Oncol,2020, 12: 17588359



5545 55 6 1

BRI AT S R AR AE, KRB0, T A ST e 191 e

SN R 3R AR Ja A R T ik Teat e L) .

20254F6 P AR R AR (AR R RRD 2025, 45(6): 891-899 * 899 -«
20978147 Oncol,2023,53(12): 1191-1200
[46] XIESN,LIUQY,HAN Y Q; et al. Adjuvant chemothera- [51] FU R, HUANG J, TIAN X R, et al. Postoperative circula-

[47]

[48]

[49]

[50]

py can benefit the survival of stage I lung adenocarcino-
ma patients with tumour spread through air spaces after
resection: propensity - score matched analysis [J]. Front
Oncol, 2022, 12: 905958

LVY L, LI SW,LIU Z C, et al. Impact of surgery and
adjuvant chemotherapy on the survival of stage I lung
adenocarcinoma patients with tumor spread through air
spaces[ ] ]. Lung Cancer, 2023, 177: 51-58

PIGNON J P, TRIBODET H, SCAGLIOTTI G V, et al.
Lung adjuvant cisplatin evaluation: a pooled analysis by
the LACE collaborative group[J]. J Clin Oncol, 2008, 26
(21):3552-3559

LIU C H, PENG Y J, WANG H H, et al. Heterogeneous
prognosis and adjuvant chemotherapy in pathological
stage | non-small cell lung cancer patients [J]. Thorac
Cancer, 2015,6(5): 620-628

ADACHI H, SAITO A, SHINTANI Y, et al. Is adjuvant
chemotherapy for completely resected p-stage I A(>2 cm)
and stage | B non-small-cell lung cancer beneficial for
elderly patients? A large, retrospective cohort study

based on real -world data from Japan [J]. Jpn J Clin

[52]

[53]

[54]

[55]

ting tumor DNA can refine risk stratification in resectable
lung cancer: results from a multicenter study [J]. Mol
Oncol, 2023, 17(5): 825-838
JIANG Y, LIN Y G, FU W H, et al. The impact of adju-
vant EGFR-TKIs and 14-gene molecular assay on stage |
non-small cell lung cancer with sensitive EGFR mutations
LJ]. EClinicalMedicine, 2023, 64: 102205
XIA L, MEI J D, KANG R, et al. Perioperative ctDNA -
based molecular residual disease detection for non-small
cell lung cancer: a prospective multicenter cohort study
(LUNGCA - 1) [J]. Clin Cancer Res, 2022, 28 (15) :
3308-3317
FORDE P M, SPICER J, LU S, et al. Neoadjuvant nivo-
lumab plus chemotherapy in resectable lung cancer [J].
N Engl J Med, 2022,386(21):1973-1985
GALE D, HEIDER K, RUIZ-VALDEPENAS A, et al.
Residual ctDNA after treatment predicts early relapse in
patients with early-stage non-small cell lung cancer[]].
Ann Oncol, 2022,33(5):500-510

[k HHEA] 2024-11-28

(KR HEE: % F1)

e S S e e S e St S e e S S e S H e e S S e e st st oY

(3% 890 M)

[73]

[74]

[75]

[76]

[77]

[78]

(6371):91-97

ANDREWS M C, DUONG C P M, GOPALAKRISHNAN
V, et al. Gut microbiota signatures are associated with
toxicity to combined CTLA-4 and PD-1 blockade[J]. Nat
Med, 2021,27(8): 1432-1441

DAIZ J,ZHANG ] Q, WU Q; et al. Intestinal microbiota:
a new force in cancer immunotherapy [J]. Cell Commun
Signal, 2020, 18(1):90

CHEN D F, WU J Y, JIN D C, et al. Fecal microbiota
transplantation in cancer management: current status and
perspectives[J]. Int J Cancer,2019, 145(8):2021-2031
ZHANG F M, CUI BT, HE X X, et al. Microbiota trans-
plantation: concept, methodology and strategy for its
modernization[J ]. Protein Cell,2018,9(5):462-473
ALEXANDER J L, WILSON I D, TEARE J, et al. Gut
microbiota modulation of chemotherapy efficacy and
toxicity[ J]. Nat Rev Gastroenterol Hepatol, 2017, 14(6):
356-365

[IDA N, DZUTSEV A, ANDREW STEWART C, et al.
Commensal bacteria control cancer response to therapy

by modulating the tumor microenvironment[J]. Science,

2013,342(6161):967-970

[79]

[80]

[81]

[82]

[83]

LEE S H, CHO S Y, YOON Y, et al. Bifidobacterium
bifidum strains synergize with immune checkpoint inhibi-
tors to reduce tumour burden in mice[J]. Nat Microbiol,
2021,6(3):277-288
WU Y H, WU J L, LIN Z K, et al. Administration of a
probiotic mixture ameliorates cisplatin-induced mucositis
and pica by regulating 5-HT in rats[J]. ] Immunol Res,
2021,2021:9321196
DE RUYSSCHER D, NIEDERMANN G, BURNET N G,
et al. Radiotherapy toxicity [J]. Nat Rev Dis Primers,
2019,5(1):13
XIA C F, JIANG C L, LI W Y, et al. A phase I rando-
mized clinical trial and mechanistic studies using im-
proved probiotics to prevent oral mucositis induced by
concurrent radiotherapy and chemotherapy in nasopharyn-
geal carcinomal J]. Front Immunol, 2021, 12: 618150
MITRA A, GROSSMAN BIEGERT G W, DELGADO A
Y, et al. Microbial diversity and composition is associated
with patient - reported toxicity during chemoradiation
therapy for cervical cancer[J]. Int J Radiat Oncol Biol
Phys, 2020, 107(1):163-171

[WeFs BT 2025-03-07

(RXHRIE: % FD



