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Abstract: With the advancement of imaging techniques, the detection of small pulmonary nodules has become
increasingly common. Nodules with a diameter of less than 3 cm are often considered potential manifestations of
early-stage lung cancer. Surgical resection remains a primary treatment strategy for such nodules, and intraoperative
lymph node management plays a critical role in tumor staging, prognostic assessment, and postoperative therapeutic
planning. This review focuses on lymph node management strategies during surgical resection of pulmonary nodules
smaller than 3 cm, highlighting the indications, advantages, and controversies surrounding systematic lymph node
dissection (SLND) and lymph node sampling (LNS). Studies have shown that SLND provides more accurate
pathological staging and may remove occult metastases, but it also increases the risk of postoperative complications.
In contrast, LNS reduces surgical trauma but may lead to stage migration, potentially affecting subsequent treatment
decisions. The increasing use of lung-sparing procedures such as wedge resection and segmentectomy raises new
challenges in determining the extent of lymph node dissection. Selective and lobe-specific lymphadenectomy are

emerging as alternative strategies. Current clinical guidelines generally recommend SLND for pure solid nodules
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and tumors with diameters >1 cm, whereas LNS may be considered for pure or part-solid ground-glass nodules <1

cm. Given the limitations of current evidence, future research should focus on improving preoperative assessment

and intraoperative decision-making to develop individualized, risk-minimized lymph node management strategies

for small pulmonary nodules.
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cell lung cancer

15l

FENBEE TR W Ak, PR THRAIC N
HE, PFIVEATA e —MariE & i e e 2.
TR AN T PO T2 iy AR AR AR R B O L
JEH R BN T 3omP/NGETT,  HOBRPERER 1) PEAL
B SREE IR B e B TS . AL, g
X /NG PRI FE I PRSI B T B A i 12 ¥ Ak
R E R

FARBIT MG T EHE ERGTIEZ—, U
HXATBMHEWNEENS, FAVKREZAMA
IR A G IT F B (1,2]. FEFAREREH,
B2 & 11 A B Ay il TN M3 3 A 70 8 B 1) o
BRIATT[2,3]0 DAL, AR ik B 4 ) AL B S A

BT /NG T IR B AR R SR, I PR S BR H AT
FEP A B S —FoW Ay, RIS,
WRLHAT RGP 45EH (Systematic Lymph Node
Dissection, SLND) , VAHERIIEIE B8 7E R0
M, T FEARAR G SRR [4]. 53— A0 s A
N, XFFANGETT, SOHEATIRE 4 RAE (Lymph  Node
Sampling, LNS) B n[Jii 2/ JHFZ TR R, R4t
PEIE TR RERS 0T A RS HE 55 10 e PR

X AR AR S AT — AR R NG
W E AT AR SR BRI CR . XL
RAA B TR FARTT R, & NhlE MG T
S IRt 7R E K .

2 SLNDRYTENX
SN H6 72 i - A Fb o 7 1 9k £

https://cn.sgsci.org/

DL /b = APtk L AT e ) . X —#¢
fE B TTERE MBS ER L, RN R
J5 0 FE O3 SRS (L AE T A AR [5,6] . SLND 1% 5 it b 1
AR RER R, JUHAE AR/ N (Non-Small Cell
Lung Cancer, NSCLC) &3 H ) 3z MH . SCHk+E
t, SLNDZEiE Y] Bk AR o 2 A #2101 R &
FE R AE BAR/N T 3em il 4599 & TR (5], HMNH
SR 5 45 G J IR (1 BRAFALE TR L2 485 e 72 X AT
AMEAIEFE[T]

3 LNSHIENX

NSRRI, AU &) g ok
T 52 o7 B ik L 45 R AT R A 1 — Fh g . 5 SLND
HILL, LNSHERVEMI I, BE9E A Sk b F AR
RGN, JEOE Tl B B 2 R A R
) B BHAA[3] .

INSHIfRALE T I B A B S B B 9T
R, BRI S AT B AR S5 R AOE
FAJRISE, 451 T 7L B i R il p e B A 8] ATk, 7B F
WINSCLCHEFE T, IEPEMELNSEH R bk 4515
(Lobe-Specific Lymph Node Dissection, L-SLND) 1E7E
Al i AR SIS [8-12] .
4 MERRTHEERNSHRIE
41 METHEERTARBEAZBEESLND?

SLND S )32 5 32 il F AR B bs i FE P
G R 3 o T ¥ AR R 8 Sk S T P
B RN AE IR VE 3] 8T, XFT B4R/
T3emPINHL T B3, 2 A N# R 23 TSLND

«Qe



HE2EHE 11
2025 6B

Volume 2, Issue 1
June, 2025

ARSI . —2emf FR I, 1 SRR 1k
EL 45 AT e R A SR A I PR 3R 2, S if ] Be 4
A S H RRE B AR [ 147, 5] 2L 58 i AR e 3z Ao 22 45
i8], LAk, IEHE LR B A v] Re 2 AL B
(1 RGeS Be Thag, AN T8 76 Hh 52 i 5 A i JRg g
PRI IAT H8,15].

T, b B A A2 W A 4 R R
B A HIE AT . RS R K
% BT A T T R B e R I WRRAE, 0
bk B A A BT B B B ), IR T g
3R TR [5G B ok R AE 22073 (1 10— 254 [ 16] -
SR, (HAERENE, WAAFR A — & R
B4R, X—RIBERGKEFHRER TIE
SE[16]. FUk, XFF/NgET B &S w2 T
SLND, 456 B3 0 B A4 BLAFAE AR 7T VP4l 45
FHAT A TR

42 IMETARNEN (BAIRR. ERLIER)
3B E IR BRI IN?

T EANT 3em Il 45 B3, B VIFRA
Bl R A5 Ml o ge O/ B AR SRR HT H 218 22 . 1K R
U FENT bk L 4548 PSR IEAR Y 7B ki . %4t
fISLNDA] g HF A& HI T Br 1 152 2 BT DI B s Be bl
BRA &, BT AR 1 T L-SLNDAN L £ ik 2
453541 (Selective Lymph Node Dissection, S-LND)
VE B AR KRS [8]. L-SLNDAMIS-LND I #4442 T I8k
DT ABERIRESSES, MRS T ARG I RAE
MIRAEZ . ORI, X e SR I KR 2 RO 7
BE—BHE . BAh, ARSI TT RER M b T 45 T
ARG AR . Flan, BB IERIE R & AL
RUNGES, LS AR RSEAR, BRI
BEATTIZJSLND[8]. HHELZ R, B UIBR AT REw K
R IRHIMR AN, T AR BRI DLtk g 2 TR AT
SLND B H A # AU -

43 PUASRIFREEN “DHETE” RIRRE?

FATLNS/ENSLND B AT 5, I EERAE AT
oy BERARE TR SR, BADREET] RESEL ¢
SR i, R TORBE A TIIE S A,

<10 -

] REAIC A R A SEPRB EL S, TSR 5 B3R T
WHE[17]. TR IR RS KA RV
MBEEEVIH R, MovrusEt, PasRee g
BN M A e L, CHRAERATRAR
K 5 oK AE WA S i 2 5 R S LR [16]. it
b, oy WIANHE B AT RE 3 BUE R BE % 320 4 10
ey, IS TG . ik, fEEFELNS/E
DR S G PSR I, N 78 3 A A L A X e A
s Ak, IG5 AR TR AR S AUR rh R BE 2 Rt
ITERE Tl .

5 ImPRSEEE R R R RN
51 HEERMERRNESE

AR LY, NCCONFER &I, X T/~ T
3emfINSCLC, F Gt ARG At [ 1k 455 2 br
WEFARTT N, SR Faisettgs4r (PSNs) Fff
R E > lem ) B [18]. CSCOFE R Mt — 558
T AR AR M L e e SR IME R, fB
ST RA UG (SUVED) MZES, e
HEHE N EE[1]. ESTSHIATSHE RS FESLND
PENPRHERRAE, (EXFEAE<IlemM4ETT, 0¥
FAA AT LA D SRR, U ERER B
FIAR i R A bk s e B 1S 5L T [19].
AL, FREIETRH, SR RRAE W B B3 Ay L
Bl (GGO) HIJHEE R /N o 5 Ik 2 45 7 410 Bl ) =
PR E. WHARY, A4 (pGGNs) Hl
IREBEIIES T (mGGNs) Hilk g5 R A%
FCTPSNs,  JUH 2 2R BAE<1.5cmitf [18].
I, XTSRS RETE AT DUEATLNS,
MAERG S,

52 SEHREREIN

BT OUA UEHE AR e L, B AN [R] S 2 (g il
SEYY, WRELEE AL HR SR T AT A R
5.2.1 pGGNs#lmGGNs

W5 B ~, pGGNsFImGGNs ik 45 7 %
AL, CHZSMEEA<2emi, HEBREK]LTF
A LA AT (<lemBf N2.27%, 1.0-1.5cmi Ry

https://cn.sgsci.org/



FFHEE: EAR/NT Semf AT UIBRA bk LA b B S

Yuhang Wang, et al.: Lymph Node Management Strategies in Resection of Pulmonary Nodules Smaller than 3 cm

2.19%, 1.5-2.0cmff92.18%, P = 0.999) [18].
g, X T RERE, AP DA EOGEATLNS,
FERGETR A IXBR A AT LA > F AR,
I RERRARA G I AOIE B R A 56

5.2.2 PSNs

EpGGNsFImGGNsAHH E, PSNs bk 2 &5 4
R E T, HBEE MR BRI (<lom
i 82.67%, 1.0-1.5cmif ~N12.46%, 1.5-2.0cmift
N21.31%, P<0.001) [18]. Kk, *FTEHAE > lem
f(JPSNs, ZiHEATSLND, LURH AR V) B 8 1E
HIFERE AL . AL, X FSUVERIPSNsE#, 1%
SR B R ARSI e S R R I T A e R AU
IR, PRGN LB

523 EEFE< 1emMED

X T HA<lcmB 44, ik ZPSNsik
52 mGGNs, k&5 7 1 K A R BK (PSNs
N2.67%, mGGNsN2.27%) [18]. H#BHHF 7 FIFE
W AT URRER, ATRAE BT R EANRE
i
ELEE T, TR R FHLNS % £ & 4110 77 X [19]
XA SR L IE TR AR S R H RO B AR SRR
WL EE RS 5] o

5.3 MAEIHENRBRES KRR

S A T FE AR R bk B 45 A BE SR S SRt T
R, (BFE— LR B, AN
AR 2 REAE R 58 SURN 23 AL bR e AT REAE1E 2 57
SEARR T2 BIRR S BEAh, ST AR AR
I R )RR R R S, E RN R E R
K, VFs i — B IRIE[20]

AR TR — AR 7 JZ BG4 G
SR RBLERN S TR FRE, AN AR AL
it 45747 B8 ) IS PR R L G A T R . [
I, BB RIS 1) e A B T30 uE I FR i 1)
AR, FFEAE IR S AR A B vy ot 2 R RS SR
6 itie

b B SRR AW, BERNT

-+
(=]

https://cn.sgsci.org/

Sem Pl SE TR W, HFARIGIT HBE IR E TR
Ytk 5 ANk o IR ER 45 AR SRS AR A 45 T R AR
I SCERIRT,  ELHERZ AR B 43 B A A e 1 S R 1
TEEH . AT, X4H15¢ T SLNDSLNSHEFE,
IAFAE— & H 1o

g 42 1) 4D A BE HE R, SN DR 4 T
IAH BT W) EIE BRI E IO N R AL, ik 5y
BE, JFRTReEd SR MR S AR RIT. H
UGN, SLNDH 5 H AT e R 45 7L BE I o
W A 2 B 05 S E N AR J5 9 ORE, U HAER B2 72
AR (1 B, AR AR 5 RS 2 1) (1P 1 H 25 51 K
Kk

AR, BEE TR BN CL R A2
AT RNEIRN, S B TR IRAB 5L T 4517 2
B RN AR 2, 1 50 A A Rk
ARG . B, X T pGGNsHImGGNs, Hifk
4 8 % L E L T-PSNs, I H 7 B 4A<2cmff]
TN, IX 23 BT 38 e R 1 R Bl S
TEHE BT S 53 B 5 IR AR 4% I XU . T
X FPSNshs il & B AE>1em#, SLNDAT A0 A b
AbFRE AR

Ak, BEEMIIRECREE TR (YIRS B
VIBR) () 32N, &5t SLND 5 IS [¥138E B 14 IR 7
CER TR0 N N wr e = ) R I S e 1
A, 13 L-SLNDELS-LNDEFF & A B 4 &
AT BARTT % AHH AT HAA g 2 2 4
BRI T 5, 5 15 Bh 58 2 A BE P B HLG BEE 5T
I LB IE o

BJa, RTLNSHRES W “HHiTR” @
AE BN FHIBEREIE TR CREEEELL, N
MR T SRR A TS . i, AR i 2
FIMEF . RATRG 22 B HEEAS e Z 2R 22 N
N> BIE— 2R EIRANRACR A

g BRI, 4HT TN T 3om il g5 1 ik B
SEAL NG, AR R IE R 2 JE U A
Fo 0 2 R R H AN R E S R AT N, IR
FULKEE 50 2 %0 R HE B B . SRR T
SR G KHIRE VR FT,  E L S A A 1 I R
RERHELL, AT S8 TR G40 55 90 97 3K 1 e A

o 1]



HE2EHE 11

Volume 2, Issue 1

2025 6B June, 2025

ST, in three patients. J Thorac Oncol.
5=, 2010,5(4):546-550.

7 én 19 @

g BT, BEAARNTF3em iSOl )
IR L 5 Ak T SRS IS AR 0 PR R SR I SR 1Y
HARTE BUBEAT MR $E . SLNDAEVR YT /N fiti e
AT R ok e EE L, T G PR R T 4 SR
ARG I RAESRPE 7B 7. ARKEIHE I
rins AW AN ET (S5 NS SINP R € S
Je AU BT o

it

AHFFRARE T RETREGHRITE  (TH 9
5 : 23KPHDRC00360) 558, fE—IFE LI
BORW . TUH MIRR) R B A N K SRR AL T
SV NIV SERE NS IEPuR L U F WS (=R ] )
OB, X IR R B

SE X

[1] Gould M.K., Fletcher J., Iannettoni M.D., Lynch W.R.,
Midthun D.E., Naidich D.P., et al. Evaluation of patients with

pulmonary nodules: when is it lung cancer?: ACCP

evidence-based  clinical  practice guidelines (2nd

edition). Chest. 2007,132(3 Suppl):108s-130s.

[2] Detterbeck F.C., Boffa D.J.,, Kim A.W., Tanoue L.T. The
Eighth Edition Lung Cancer Stage Classification. Chest.
2017,151(1): 193-203.

[3] Darling G.E., Allen M.S., Decker P.A., Ballman K., Malthaner

R.A., Inculet R.I, et al. Randomized trial of

mediastinal lymph node sampling versus complete

lymphadenectomy during pulmonary resection in the

patient with NO or N1 (less than hilar) non-small cell

carcinoma: results of the American College of Surgery
Oncology Group Z0030 Trial. J Thorac Cardiovasc Surg.
2011,141(3):662-670.

[4] Yoshida J., Ishii G., Yokose T., Aokage K., Hishida T.,
Nishimura M., et al. Possible delayed cut-end recurrence
after  limited resection  for

ground-glass  opacity

adenocarcinoma, intraoperatively diagnosed as Noguchi type B,

o 12

[5]De Leyn P., Dooms C., Kuzdzal J., Lardinois D., Passlick
B., Rami-Porta R., et al. Revised ESTS guidelines for
preoperative mediastinal lymph node staging for non-small-
cell lung cancer. Eur J Cardiothorac Surg. 2014,45(5):
787-798.

[6]Rami-PortaR.,CallS.,DoomsC.,ObiolsC.,Sanchez M., Travis
W.D., et al. Lung cancer staging: a concise update. Eur
Respir J. 2018,51(5):1800190.

[7]Ruppert A.M., Lerolle U., Carette M.F., Lavole A., Khalil A,
Bazelly B., et al. Coexisting pulmonary nodules in operable

lung cancer: prevalence and probability of malignancy.
Lung Cancer. 2011,74(2):233-238.

[8]Jiang C., Zhang Y., FuF., Deng P., Chen H. A Shift in Paradigm:

Selective Lymph Node Dissection for Minimizing Oversurgery in
Early Stage Lung Cancer. J Thorac Oncol.2024,19(1):25-35.

[9]Manfredini B., Zirafa C.C., Filosso P.L., Stefani A., Romano
G., Davini F., et al. The Role of Lymphadenectomy in
Early-Stage NSCLC. Cancers (Basel). 2023,15(14):3735.

[10] DengH.Y., ZhouJ., Wang R.L., Jiang R., Zhu D.X., Tang
X.J., etal.Lobe-SpecificLymphNodeDissection for Clinical
Early-Stage (cIA) Peripheral Non-small Cell Lung Cancer
Patients:What and How? Ann Surg Oncol. 2020, 27(2):472-480.

[11]

Lobe-specific Lymph Node Dissection in Clinical Stage IA

Zhao Y., Mao Y., He J., Gao S., Zhang Z., Ding N, etal.

Solid-dominant Non-small-cell Lung Cancer: A Propensity
Score Matching Study. Clin Lung Cancer. 2021,22(2):¢201-¢10.
[12]  Huang W., Deng H.Y., Ren Z.Z., Xu K., Wang Y.F., Tang

X., etal. Lob E-Specific lymph node dissection for clinical

early-stage non-small cell lung cancer: protocol for a
randomised controlled trial (the LESSON trial). BMJ Open.
2022,12(8):¢056043.

[13]  Ichiki Y., Taguchi R., Yanagihara A., Umesaki T., Nitanda
H., Sakaguchi H., et al. Prognostic significance of lymph node
dissection for lung cancer surgery: a narrative review. J Thorac
Dis. 2023,15(4):2253-2260.

[14] Zhao J.L., Guo H.W., Yang P., Jiang D.Z., Tian H.

Selective lymph node dissection for clinical T1 stage non-small

https://cn.sgsci.org/



FFHIEE: EAR/NT SemA AL T UIRRA T itk L 45 Ah BE %

Yuhang Wang, et al.: Lymph Node Management Strategies in Resection of Pulmonary Nodules Smaller than 3 cm

cell lung cancer. Transl Cancer Res. 2019,8(8):2820-2828.

[15] Zhao J.L., Nie Y.Q., Yang P., Jiang D.Z., Zhang F.W.
Effect of selective lymph node dissection on immune
function in patients with T1 stage non-small cell lung
cancer: a randomized controlled trial. Transl Cancer Res.
2021,10(6):2918-2931.

[16] Reticker-Flynn N.E., Engleman E.G. Lymph nodes: at
the intersection of cancer treatment and progression.
Trends Cell Biol. 2023,33(12):1021-1034.

[17] Detterbeck F. What to do with "Surprise" N2?:
intraoperative management of patients with non-small cell
lung cancer. J Thorac Oncol. 2008,3(3):289-302.

Copyright © 2025 by author(s) and Global Science Publishing Inc.

[18] Choi S., Yoon D.W., Shin S., Kim H.K., Choi Y.S., Kim J.,
et al. Importance of Lymph Node Evaluation in <2-cm Pure-
Solid Non-Small Cell Lung Cancer. Ann Thorac Surg.
2024,117(3):586-593.

[19] Konaka C., Ikeda N., Hiyoshi T., Tsuji K., Hirano T.,
Kawate N., et al. Peripheral non-small cell lung cancers 2.0
cm or less in diameter: proposed criteria for limited
pulmonary resection based upon clinicopathological
presentation. Lung Cancer. 1998,21(3):185-191.

[20] De Ruysscher D., Nakagawa K., Asamura H. Surgical and
nonsurgical approaches to small-size nonsmall cell lung

cancer. Eur Respir J. 2014,44(2):483-494.

This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

https://cn.sgsci.org/

« 13



