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Abstract

Objective: To study the effects of systematic mediastinal lymph node dissection (SMLD), lymph
node sampling (LNS) and lobe-specific lymph node dissection (L-SND) on patients underwent vid-
eo-assisted thoracoscopic surgery, and then explore an optimal lymph node dissection for patients
with clinical stage IA (cIA) lung adenocarcinoma. Methods: In this retrospective cohort study, from
June 2015 to June 2019, the clinical date of 603 patients with cIA lung adenocarcinoma who un-
derwent video-assisted thoracoscopic surgery in the department of Thoracic Surgery of The Affi-
liated Hospital of Qingdao University were collected by using the “Medical Du Yun” system. IBM
SPSS 23.0 statistical software was used to complete the statistical analysis, the measurement data
were compared by one-way ANOVA or Kruskal-Wallis H test, and the counting data were com-
pared by chi-square test or Fisher exact probability test. Univariate analysis was performed on the
risk factors of pN, then the factors with statistically significant were included in multivariate logis-
tic regression analysis. Results: There were statistically significant differences in tumor size, CTR,
histological type, pN, postoperative complications, time of intubation and time of hospital stay
among SMLD, LNS and L-SND groups. Multivariate logistic regression analysis showed that smok-
ing (OR = 2.989, 95%CI = 1.436~6.219, P = 0.03) and CTR (OR = 0.043, 95%CI = 0.004~0.426, P =
0.007) were independent risk factors of pN. Coclusions: For T1a-3aNOMO patients with CTR = 0 or
AIS, lymph node dissection may not be performed; LNS or L-SND is recommended when T1a-
3aNOMO patients with 0 < CTR < 0.5 or MIA and T1aNOMO patients with 0.5 < CTR < 1; however,
SMLD is recommended for T2a-3aNOMO with 0.5 < CTR < 1 or T1a-3aNOMO with CTR = 1, or pa-
tients with IDA, especially PPA and MPA, as shown by intraoperative rapid freezing pathology.
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1. By

i 2 4= BR R I3 2R A9 50 2R fe v RS i [ 1], HLAE /N0 P fidi 8 (Nlon-smalll el lung cancer, NSCLC)
AR L2 H2). MR DI IN RGN R L5 E 1 28 NSCLC bsEAR R, Mtk 5
3 A2 5 i 43 SR A 005 A R (19 B DA 3% o AR WU i« 41 B} (European: Society of Thoracic surgeons,
ESTS)faF[3], ik &hiE 77 A HE R G R 45 U1 A (systematic mediastinal lymph node dissection,
SMLD). k45K AE(lymph node sampling, LNS). 455 14k B2 4515 49 R (lobe-specific lymph node dis-
section, L-SND). 1EREMEI EL G5 TR AN R Mk R A5 5 o (ELBE A 0 CT 1R A FE Rt e 5 A R IR P 4
1, HOREZ F NSCLC #R I, JUHE clA B; in BAHTIR M B A 2 W A Rk L 45 52 SR 1B L, Ul
LI NSCLC AR H R IR Fibk B 25754377 U AE . —TIFEAL 2 O TS A 75 (ACOSOG  Z0030trial)
[4]h, Darling "\’ SMLD F1 LNS 742 =A 5 S 447 3 (Overall survival, OS) & Jc it g 4= 47 1 (Progression
free survival, PFS), %R HBE A AL 7% 2 07 T 35 R Ge v % 55 1 David [5]3@ i Bff 71 & I ik L 45 1Y)
PIRRECH g2 5% OS MW Rr A 47 % (DSS), (R bk &5 VIBREH AR . Rk, AR SORE B
PR B R M JE B2 Bt 603 491 cIA S e (I IR DR, PR ZR M s B AR AR T T btk B2 459549 77 U]
fERF IR A

2 ENERE
2.1. IRIR

K FA [ A 78, 3 HY 2015 4 6 H~2019 4 6 H T & K24 8 1= e i ARk 422 52 i fls e AR v AR
] 603 1 clA HAfiti i 3, o SMLD 4H 214 1, LNS 41 189 i, L-SND #H 200 . 4 \Frifk: 1) 4
% <70 % 2) AR SRR 3) MR ERRAE <3cms 4) B CT Sonili]. JARRIEL LK
& <lcm; 5) TomALERS . HEBRARAE: 1) B2 i T BUBAHBIIGYT : 2) BRAE At 2 Gol e g o ok
3) ik 6 NMAWAMELHE OUESER s 4) M2l eF 44k 0™ &< 3 .

22. HBEEHFEHARFANENX

ThK 2 55 3 31 K 4 25 [ FHp 2 (American Thoracic Society, ATS) [6]5%E . 2006 4 ESTS [3]#5F5:K+
SMLD & XCNZE/DIEH 6 ditk sy, AIEFEM 3 UL ARk e L, Hhafgrse Fibkee; Itk
IR B R R f SR AR 42— 52 V. Adachi [7]55 A0K: L-SND 5 R 8 i e B 5 fii -3
FARE T AR R T TR 2, il 0 B I Py bk B 5 7 g BT A Bt D) R A — S 4 o H B T A T R e
E G A AN 2, AR HL L-SND o LNS F55%5 AR T AR o A B BAG AR MR B bk R 25 347 DI B
il ACOSOG Z0030 trial [4], Zcfifi NSCLC 4755 5. 6. 7 Al 10 ZHtk R4 R FE; 4 fifi NSCLC 1745 2R.
AR, 7 F1 10 LHMR A RFE . X5 AW AR L R A — 3 WG MERFEEE 5. 6 A1 7 4Lk
Egt, HMERAES 4. 7 F1 10 Mk EL45[8].

2.3. MEFMBRFEX

Jib 8 Sz B 4 B 4B (Consolidation Tumor Ratio, CTR)E XN CT JABE & Stk i/ e K42 5 i & il g e
KigZ o Mids AR [ BRI A o 2 . RN 2 4 K 36 B i Rl 22 AT I LADC 72K 540 iR
WA - LA (APA). IR - 838 e (PPA) . LR - R34 BRI (MPA) SRR - £ 34 e
(SPA)FIEREERL - AL 55 s (LPA) o Jiyed I PR AN 32 73 SRS ACHE 56 8 Wit 3 A Bk 5 2% 02 22 (AJCC) e i
DRG]
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24. GiitFEAE

A B A 1BM SPSS 23.0 it i, i+ E TR (Ao Ai) R P A dEs, iR R (EA 1)
KR 2 0H, R LSD-t M SNK-Q HHATH EH L THE R (M A7) K &5 %R
Kruskal-Wallis H #:56; 1H40%BER 2 KIeEY Fisher's BYIMERE: PH <0.05 INNA S #2R.
P A 5 R FR 0 EL AR F] Mann-Whitney U #5368k 2 #5560, P <0.017 INAH G2 L.

3. &R
3.1. BENELLIFE

B, 5P 200 N, ety 66.8%; “FIFERSE 54 & KREHCAAIAE, 294 81.8%; Jif
JCEY EAR S 1.37 cm, H 20 T4 Bk fnZe il bk, 4350 34.5%7F1 29.0%; CTR P58 0.58;
75 BRI 7 SRS e (A1S)A3 1], AR Ik e (MILA) 149 1, 2 M AR (1IDA) 411 f51); 76 IDA AL,
APA. PPA. MPA. LPA. SPA 7355 63.7%. 18.2%. 2.2%. 13.6%. 2.2%; A J5J%HESZ 6.3%/fifif
e HRE R AW SR, bt pNL. pN2. pN1+pN2 &4 16 %, 7 %1, 15 (i 1).

Table 1. Baseline characteristics of the three groups

1 ZHBEMELNE

SMLD LNS L-SND P-value
Age (median, range) 57 (29~69) 56 (30~69) 56 (30~69) 0.443
Gender 0.552
Male 77 (36.0) 60 (31.7) 63 (31.5)
Female 137 (64.0) 129 (68.3) 137 (68.5)
Alcohol 0.228
Yes 33(15.4) 35(18.5) 44 (22.0)
No 181 (84.6) 154 (81.5) 156 (78.0)
Smoking 0.205
Yes 45 (21.0) 27 (14.3) 38 (19.0)
No 169 (79.0) 162 (85.7) 162 (81.0)
Complications 0.161
With 130 (60.7) 97 (51.3) 111 (55.5)
Without 84 (39.3) 92 (48.7) 89 (44.5)
Tumor location 0.306
Left upper 52 (24.3) 60 (31.7) 63 (31.5)
Left lower 35(16.4) 20 (10.6) 31 (15.5)
Right upper 73(34.1) 74 (39.2) 61 (30.5)
Right middle 13 (6.0) 8(4.2) 10 (5.0)
Right lower 41 (19.2) 27 (14.3) 35(17.5)
Type of resection P <0.001
Lobectomy 182 (85.1) 27 (14.3) 54 (27.0)
Segmentectomy 17 (7.9) 130 (68.8) 83 (41.5)
Wedge resection 15 (7.0) 32 (16.9) 63 (31.5)
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Continued
Tumor size, cm P <0.001
Tla (<1 cm) 44 (20.6) 107 (56.6) 108 (54.0)
Tib (1~2 cm) 93 (43.4) 72 (38.1) 77 (38.5)
Tic (2~3 cm) 77 (36.0) 10 (5.3) 15 (7.5)
CTR P <0.001
CTR=0 9(4.2) 25(13.2) 10 (5.0)
0<CTR<05 35 (16.4) 82 (43.4) 50 (25.0)
05<CTR<1 140 (65.4) 81 (42.9) 112 (56.0)
CTR=1 30 (14.0) 1(0.5) 28 (14.0)
Histology P <0.001
AIS 6 (2.8) 10 (5.3) 27 (13.5)
MIA 9(4.2) 71 (37.6) 69 (34.5)
APA 116 (54.2) 79 (41.8) 67 (33.5)
PPA 52 (24.3) 11 (5.8) 12 (6.0)
MPA 7(3.3) 1(0.5) 1(0.5)
LPA 18 (8.4) 16 (8.5) 22 (11.0)
SPA 6(2.8) 1(0.5) 2(1.0)
pN 0.018
NO 194 (90.7) 184 (97.4) 187 (93.5)
N1 6 (2.8) 4(2.) 6 (3.0)
N2 3(1.49) 1(0.5) 3(1.5)
N1 + N2 11 (5.1) 0(0.0) 4(2.0)
cN/pN up-staging 0.022
Yes 20 (9.3) 5(2.6) 13 (6.5)
No 194 (90.7) 184 (97.4) 187 (93.5)
Time of intubation 4.0 2.0 3.0 P <0.001
Time of hospital 8.0 7.0 8.0 P <0.001
Postoperative complications P <0.001
Atrial fibrillation 15 (7.0) 1(0.5) 5(2.5)
Arrhythmia 7(3.3) 0(0.0) 1(0.5)
Pneumonia 13 (6.1) 16 (8.5) 17 (8.5)
Pulmonary air leakage 7(3.3) 0(0.0) 0(0.0)
Chylothorax 2(0.9) 0(0.0) 0(0.0)
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3.2. RIgigtrrILABIELE

SRR . M R MR R L G I DA iR 1 B A R AR AR AR AE AN IR L 4 T 2R
TGtz M pN. RIEIHRAE . BE R LR SR G EA AR EA S %2R . B
SMLD 41 pN &% T L-SND A1 LNS 45, L-SND 41 pN & 2E % 5T LNS 4, {5 L-SND 443 %15 SMLD
4. LNS 4L, ARJFmEER AR ES KR LSt 2 7P > 0.017). 74, SMLD AARJEIF
KRR AR S, A 15 B CEVRE T, Mg 13 . IR T . FLEERE 2 . AH L LNS 1
L-SND 41, ARJ5H &R AR DA it 2425 1 LNS 5 L-SND P4LIA JE 2 5P > 0.017) (W1# 2).

Table 2. pN, perioperative complications, intubation time and hospital time were compared among groups
F# 2. pN. BFAREAHLIE. EEREFEREERAE L

oN p N p P ] p FEBE I ] p
SMLD/LNS 18,837.50 0.005 28.45 <0.001 8903.00 <0.001 9997.00 <0.001

SMLD/L-SND 20,759.50 0.262 18.52 0.001 14,274.00 <0.001 13,542.50 <0.001
LNS/L-SND 18,158.50 0.066 3.23 0.342 13,935.50 <0.001 16,070.00 0.010

3.3. FhyEA/NFI CTR W pN

IHTREBL0< CTR < 0.5 (1 211 Bl S35 A Ja i BRAE S L A5 AR R HAS , TR MR AR K/, 5K
PER I AR 333 Bl b, R ELARAE 0~1 om LM S5 44, EARAE 2~3 om N4t ILAL RS FH %
Mg, HEEE BB SRR, 2 CTR = LI, BRME AN, B Ik e
LB IR 3 ik L S5 e A2 R B W T e T ILIA 1.

B cLA KA i i e 2 T1aNOMO
CONI1+N2 CONI1+N2
N2 N2
ONl1 ON1
ENO ENo
X X
R R
jm it
CTR-0 10.5<CTR<1 CTR-0 10.5<CTR<1
0<CTR<0.5 CTR=1 0<CTR<0.5 CTR=1
B 44 167 333 59 mEs 38 107 306 9
T2aNOMO T3aNOMO
ONI+N2 CONI+N2
N2 N2
ONl1 ON1
ENO ENo
= =)
R R
o st
CTR-0 10.5<CTR<1 CTR-0 |0.5<CTR<1
0<CTR<0.5 CTR=1 0<CTR<0.5 CTR=1
HEH 6 53 154 28 BEH 0 7 73 22

Figure 1. Prevalence of lymph node metastasis according to tumor size and CTR (CTR, consolidation tumor ratio)
1. BRI /NFD CTR FUMM B 4545575
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3.4. pN KB E R 5

A2 5 I pN 3 AR ZE, R AEES L M I s L RO SR A IFRE L RR/ N CTR. S22 B A7
FART7 ARHL 2R GEAT A EK Logistic [1H 5047, 45 R K IAEES(P = 0.004, OR =0.932). MRMH (P <
0.001, OR=4.627).CTR (P < 0.001, OR = 0.006). TR 77 (P = 0.013, OR = 1.934) Jt 4H 2 *#2L(P < 0.001,
OR = 0.630)7E A3 HA SR vt 5 7 s ARG 453X 5 MR YN 22 IR 3= Logistic [215 7347 & 3 TR0 52 (OR
=2.989, 95%CI = 1.436~6.219, P =0.03). CTR (OR = 0.043, 95%CI = 0.004~0.426, P =0.007)7& pN KJ
M7 FERE R 2R (U055 3).

Table 3. Multivariate Logistic regression analysis of pathological lymph nodemetastasis in 603 patients with clA lung ade-
nocarcinoma

7% 3.603 3l clA HARH AR R fR IR M B L5 SE TR A 2 [E 3 Logistic EYAS T

LEESEES B SE Wald P OR 95% CI
Age —0.028 0.026 1.125 0.289 0.972 0.923~1.024
Smoking 1.095 0.374 8.575 0.003 2.989 1.436~6.219
CTR -3.149 1.171 7.230 0.007 0.043 0.004~0.426
Type of resection — — 0.611 0.737 — —
Type of resection (1) 0.279 0.481 0.338 0.561 1.322 0.516~3.392
Type of resection (2) -0.210 0.568 0.137 0.711 0.810 0.266~2.467
Histology — — 5.754 0.451 — —
Histology (1) -0.337 6350.928 0.000 1.000 0.714 —
Histology (2) -17.210 5492.385 0.000 0.997 0.000 —
Histology (3) -18.175 5492.385 0.000 0.997 0.000 —
Histology (4) -18.243 5492.385 0.000 0.997 0.000 —
Histology (5) -17.758 5492.385 0.000 0.997 0.000 —
Histology (6) —17.198 5492.385 0.000 0.997 0.000 —
4. g

R HIR R ZE VA 7E NSCLC HER 7 BRI T35 PRl Hh A2 22 SC B ZEMAE FH o Bl 53 NSCLC Al A
Wite s, #aEE I SMLD mlReItdEATA RN B E BT bW . A FiH, pGGO Bt GGO AEM
T1a-3aNOMO FlSEPE R4 1 T1aNOMO  J8 5 AR J i B A5 R R L AL BHIE bk E2 45, T SEPE R A A1)
T2a-3aNOMO FI4f S R 73 1) T1a-3aNOMO £ 38 A S5 457 H B pN, Ll 55 g 336 Dbk 2 285 e 4% 2R T 3 v
k5 Zhang [10]%5 A\ HIBF 5t 45 SR A —3 . KL, CTR =0 BiR dHesivkidor AIS 1) T1a-3aNOMO 553 7] A
HHTHRELEEH; 0 < CTR <0.5 BARFPLiE K% 25 MIA [ T1a-3aNOMO 2§ 0.5 < CTR < 1 [#) T1aNOMO £
H A% S LNS 5t L-SND. Hughes [11]5 A ¥ )i SMLD 1] cl ] NSCLC #H%} non-SMLD g%, ®i#& I
KR o AR ERA . Maniwa et al. [12]40 7 129 5] NSCLC HIls R %R & B L-SND A1 SMLD 417
OS I DFS E4iit2¢ %5 H pN2 KAER KBS, Mx, Darling [4]13A 7 SMLD figfs kB 2 [ BH
PERELS,; Keller [13[@ W 7Lt I SMLD WA FHIE I L 45 KR8 Jo =T LNS, A5 Bh T4 =i
HOH, HETZAMEEERRES IR e, SHimscEnUs. 4R, A% K2R
PRET RN R 9k B 45 DI Bk 2 B O 2 M 4i i [R P A AE K IR 7, WTRE SR 4 B A, AR T R
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Jii. SMLD Z1A1 LNS 41AHEE, pN & cN/pN up-staging ¥4 4t it2¢ 2 X (P < 0.017); 1H L-SND 415355
SMLD #H. LNS 41#HEt, pN BTG it 27 (P > 0.017). Kk, L-SND A 2/ A E L E T R,
AN RENS 38 G LNS 22 FP st o] B R AR RS IOk s, RIRP D 1 ik B I RE R, (R B R itk
SEIBTITRE, PR A ARG FHE A KR AR 2 I SR A R AT A e A 1) AR

T bR, AR A BRI R, 1B BRI A AR, LT A I E R
RO N R LT AR A EYREM A 2 [14] [15] [16]. NSCLC HIFHRES MM 45 772
A H 20 40 90 AT LAMAIA, {2 L-SND A 2401 A7 4+ [17] [18]. Haruki [19]%55 Nt 5 #fr 876
L2 FARIGITI cl B NSCLC HIIGIRZRE, [ TSR M A fl Rk 5%, RINARR k47
ML KRN 9.1%, H GGO NEN cl # NSCLC JEA& BN T R MBRMELEHF, A cl #1 NSCLC
%4 L-SND J& R 1TH]. 1fi Cao et al. [20)F]F SEER i FEUR S 34341 1 3269 1 <2 cm ) 1 ] NSCLC
I AR EHE AR e IR AIEF AR LCSS 1 OS L TR LG5 s 4, >4 MR B EHER T 1~3 X
WOk S (U R IR B GGO i bt KB #H & B A & HIE.

AT HT I SMLD ZHAR J5 O 2R R AR Z 0 Ho2 P B 2 = T LNS Fi L-SND 4. A Ht5E[21]1=]
[t 534 1 379 fil pT1a-2aNOMO Jifids i3, 255327~ SMLD 1 L-SND B3 11 3 4F & 5 FFAAF R T
Giit2EZ= R (P > 0.05); (HIEF AR, AR, B &R BT gt 2 7 (P < 0.01), FF
H L-SND A B & P& AR J5 I & 3E (P < 0.05). 5 Maniwa et al. [12] (#7745 A —3, 1A A SMLD 1 L-SND
A G I ROE K AE 2R TE 1835 22 7 (P > 0.05) . 73 7k, FATT A I SMLD ZH ff B85 i 1R R0 A B s ) 394K T LNS
AIL-SND 4, HASH4=E (P <0.001); iXn]FE/E SMLD MM I E . #hE Bk L5, M
M-3R SG HARE IR A, Wt R SR 350 5L BER , 3k 1M 2K T B A i) B) S AT BE i e 4]

KA FAFAE—E RRYE: 58, BT AR T2 B — U [ BE 5, BT DA% 3 A fay AN RF ] 25 fr
R RATIEEGR I R, BT Il R bk A R A I LA R A, T AT IE YRR FUR MR (e
= HHEE Y JICOG1413 IIff PRk 58 [22] T 2017 4 1 H FFUG, H 510 B T B L-SND X1 IR 1-11 #H NSCLC
AR e, AN FOAE EVPAS =Rk LS55 07 U0 el A i e S AT 8, M AR AT AR
FEST AT AP RS RICR

g LRTIR, 1E clA Wil B E ., CTR = 0 BiRH PUEVK/R AIS 1] T1a-3aNOMO &3 1] ATk
EL457% 495 0 < CTR < 0.5 BiR AR HE K% 78 MIA [f) T1a-3aNOMO 5% 0.5 < CTR < 1 ] T1aNOMO &3 7
LNS 5§ L-SND; 0.5 < CTR < 1 [fJ T2a-3aNOMO 5k CTR = 1 ] T1a-3aNOMO 5 A i vki4 7 IDA St 2
PPA. MPA (1] 535 U4 SMLD. BRtE, 98l cIA B e 28 2 0 B2 1) F R 03 B Pl 2 AR AR+, LNS
B( L-SND B HUAR SMLD, HCATRS cIA JA i i AR itk T2 2538 1 e B i 107 e (RARRM FRHTHE
PEWF TR A T RS .

SE K
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