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[ Abstract] Background and objective With the increase of lung cancer screening, more and more patients have
been diagnosed as sub-centimeter (<1 cm) lung adenocarcinoma. Sub-centimeter lung adenocarcinoma is mostly early stage
lung cancer, but the research on sub-centimeter lung adenocarcinoma is still insufficient. This study analyzed the clinical char-
acteristics and prognosis of patients with sub-centimeter lung adenocarcinoma in order to provide the basis for the diagnosis
and treatment of such patients. Methods A retrospective study was performed to analyze patients with sub-centimeter lung
adenocarcinoma who underwent VATS in Peking University People’s Hospital from January 2012 to December 2016. Patients
were divided into pure ground-glass nodules (pGGN) group, mixed ground-glass nodules (nGGN) group and solid nodules
(SN) group according to the features of nodular imaging. The clinical characteristics of the three groups were compared and
the subgroup analysis of nodules in different diameter was performed. We also performed multivariate logistic regression
analyses to identify the risk factors for sub-centimeter lung invasive adenocarcinoma. Results The study included 182 patients
(57 men and 125 women) with a median age of 54 (27-75) years. Female sub-centimeter lung adenocarcinoma patients had a
significantly lower proportion of non-smoking history than males (P<0.001). All patients with 1 mm-10 mm pGGN, 1 mm-$
mm mGGN and I mm-5 mm SN had no other pathologically positive findings except for the primary lesion. Of the 46 patients
with 6 mm-10 mm mGGN, 3 had pleural invasion and 1 had vascular tumor thrombus. Of the 39 patients with 6 mm-10 mm
SN, 5 had pleural invasion, 2 had vascular tumor thrombus and 2 had lymph node metastasis. The pathological type in each
patient with pleural invasion, vascular tumor thrombus or lymph node metastasis was invasive adenocarcinoma. Logistic regres-
sion analysis indicated that smoking history (OR=4.727, P=0.009), previous tumor history (OR=3.408, P=0.015), mGGN
(OR=3.735, P=0.004), SN (OR=8.921, P<0.001) and tumor diameter >S5 mm (OR=4.241, P=0.001) were independent risk
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factors for sub-centimeter lung invasive adenocarcinoma. The median follow-up time was 44 (22-82) months. The S-year re-

currence-free survival rate was 100.0% and the overall survival rate was 98.9%. Conclusion Patients with sub-centimeter lung

adenocarcinoma have a relatively earlier onset age. Sub-centimeter lung invasive adenocarcinoma patients with 6 mm-10 mm

mGGN and 6 mm-10 mm SN may be involved in pleural invasion or lymph node metastasis. Smoking history, previous tumor

history, mGGN, SN and tumor diameter >5 mm are independent risk factors for sub-centimeter lung invasive adenocarcinoma.

For patients with sub-centimeter lung adenocarcinoma, early detection and appropriate surgical intervention can lead to a good

prognosis.

[ Keywords ] Sub-centimeter lung adenocarcinoma; Clinical characteristics; Invasive lung adenocarcinoma; Risk fac-

tors; Prognosis
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Tab 1 Baseline and operation characteristics in patients with sub-centimeter pGGN, mGGN and SN

Variables pPGGN (n=61) mGGN (n=68) SN (n=53) P
Age (yr) 52.9+9.8 53.8£10.4 56.0%£10.0 0.246
Gender 0.648
Male 17 (27.9%) 24 (35.3%) 16 (30.2%)
Female 44 (72.1%) 44 (64.7%) 37 (69.8%)
Smoking history 0.195
Negative 55 (90.2%) 62 (91.2%) 43 (81.1%)
Positive 6(9.8%) 6 (8.8%) 10 (18.9%)
Pulmonary function
FEV, (L) 2.76%0.72 2.64£0.68 2.61£0.66 0.497
FEV.% 91.83%£13.90 89.18+13.21 87.35%£13.10 0.293
DLCO SB% 81.51+14.44 81.41+16.00 78.96+15.12 0.654
Operation 0.004
Wedge resection 34 (55.7%) 34 (50.0%) 12 (22.6%)
Segmentectomy 8(13.1%) 7 (10.3%) 8(15.1%)
Lobectomy 19 (31.1%) 27 (39.7%) 33 (62.3%)
Tumor location 0.860
RUL 16 (26.2%) 24 (35.3%) 19 (35.8%)
RML 9 (14.8%) 8(11.8%) 6(11.3%)
RLL 4 (6.6%) 7(10.3%) 6(11.3%)
LUL 18 (29.5%) 18 (26.5%) 15 (28.3%)
LLL 14 (23.0%) 11 (16.2%) 7 (13.2%)

Values are Mean=SD or n (%).

pGGN: pure ground-grass nodules; mGGN: mixed ground-grass nodules; SN: solid nodules; FEV: forced expiratory volume in 1 second; FEV,%:

forced expiratory volume in 1 second of predicted; DLCO SB%: diffusing capacity for carbon monoxide of predicted; RUL: right upper lobe; RML:

right middle lobe; RLL: right lower lobe; LUL: left upper lobe; LLL: left lower lobe.
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Tab 2 Pathological and staging comparison of 1 mm-5 mm and 6 mm-10 mm nodules in three groups

Variables PGGN (n=61) mGGN (n=68) SN (n=53)
Tmm-5mm 6 mm-10 mm Tmm-5mm 6 mm-10 mm Tmm-5mm 6mm-10 mm p
(n=19) (n=42) (n=22) (n=46) (n=14) (n=39)

Pleural invasion 1.000 0.546 0.309
PLO 19(100.0%)  42(100.0%) 22 (100.0%) 43 (93.5%) 14(100.0%) 34 (81.2%)
PL1 0(0.0%) 0(0.0%) 0 (0.0%) 3 (6.5%) 0(0.0%) 5(12.8%)

Tumor thrombus 1.000 1.000 0.604
Negative 19(100.0%)  42(100.0%) 22 (100.0%) 45 (97.8%) 14(100.0%) 37 (94.9%)
Positive 0(0.0%) 0 (0.0%) 0 (0.0%) 1(2.1%) 0(0.0%) 2(5.1%)

Nodal involvement 1.000 1.000 0.604
NO 19(100.0%)  42(100.0%) 22(100.0%) 46 (100.0%) 14(100.0%) 37 (94.9%)
N2 0(0.0%) 0(0.0%) 0 (0.0%) 0(0.0%) 0(0.0%) 2(5.1%)

Histology 0.021 0.106 0.124
AlS 12 (63.2%) 13 (31.0%) 6 (27.3%) 6 (13.0%) 2(14.3%) 3(7.7%)
MIA 7 (36.8%) 20 (47.6%) 11 (50.0%) 18 (39.1%) 6 (42.9%) 8(20.5%)
IAC 0 (0.0%) 9 (21.4%) 5(22.7%) 22 (47.8%) 6 (42.9%) 28 (71.8%)

Stage 0.025 0.230 0.508
0 12 (63.2%) 13 (31.0%) 6 (27.2%) 6 (13.0%) 2(14.3%) 3(7.7%)
lal 7 (36.8%) 29 (69.0%) 16 (72.7%) 37 (80.4%) 12 (85.7%) 29 (74.4%)
Ib 0(0.0%) 0(0.0%) 0(0.0%) 3(6.5%) 0(0.0%) 5(12.8%)
Illa 0(0.0%) 0(0.0%) 0 (0.0%) 0(0.0%) 0(0.0%) 2(5.1%)

Values are n (%).

AlS: adenocarcinoma in situ; MIA: minimally invasive adenocarcinoma; IAC: invasive adenocarcinoma.
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Tab 3 Comparison of clinical characteristics between sub-centimeter lung IAC and less malignant adenocarcinoma (AIS and MIA)

Variables AlS and MIA (n=112) IAC (n=70) P
Age (yr) 55.8£10.5 53.1%+9.8 0.076
Gender 0.095
Male 30 (26.8%) 27 (38.6%)
Female 82 (73.2%) 43 (61.4%)
Smoking history 0.002
Negative 105 (93.8%) 55 (78.6%)
Positive 7(6.2%) 15 (21.4%)
Family history of lung cancer 0.399
Negative 102 (91.1%) 61 (87.1%)
Positive 10 (8.9%) 9 (12.9%)
Clinical symptoms 0.729
Negative 98 (87.5%) 60 (85.7%)
Positive 14 (12.5%) 10 (14.3%)
Preoperative complications 0.580
Negative 78 (69.6%) 46 (65.7%)
Positive 34 (30.4%) 24 (34.3%)
Previous tumor history 0.005
Negative 103 (92.0%) 54 (77.1%)
Positive 9 (8.0%) 16 (22.9%)
Tumor characteristics <0.001
pGGN 51 (45.5%) 10 (14.3%)
mGGN 41 (36.6%) 27 (38.6%)
SN 20 (17.9%) 33 (47.1%)
Tumor diameter 0.001
<5mm 44 (39.3%) 11 (15.7%)
>5mm 68 (60.7%) 59 (84.3%)
Tumor location 0.761
RUL 35 (31.2%) 24 (34.3%)
RML 14 (12.5%) 9 (12.9%)
RLL 10 (9.0%) 7 (10.0%)
LUL 30 (26.8%) 21 (30.0%)
LLL 23 (20.5%) 9 (12.9%)

Values are Mean*SD or n (%).
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Tab 4 Multivariate analysis for risk factors associated with sub-centimeter lung invasive adenocarcinoma

Variables B OR 95%Cl P

Smoking history 1.553 4.727 1.484-10.051 0.009
Previous tumor history 1.226 3.408 1.271-9.138 0.015
mGGN 1.318 3.735 1.528-9.130 0.004
SN 2.188 8.921 3.432-23.189 <0.001
Tumor diameter >5 mm 1.445 4.241 1.837-9.788 0.001

mGGN: mixed ground-grass nodules; SN: solid nodules.

TP T, BRILZAN, ABF56 mm-10 mm mGGNJififfi
iR AR O LS55 78 e A=, (HCTR>0.SI R thAT)
AU MRS, 1) A IR . mGGNH [ SEME L A3
WA R R IR AR KRR 4, B CTRAYIE K,
S P T L 8 B A R S A e A AR R i = 4 Y
I, AFFTIA R FCTR>0.5A96 mm-10 mm mGGNA{l6
mm-10 mm SNAE#, AR R B SR BT

JOi v A P R X i DA R i i e LA
Wy AE o BRI, ARBESER I 2 R
17 IS It 2 ) B R A PR 3R 5 2R S s WA 5
REAE MR S . mGGN | SNAIIE FA%>S mm Ay 7 JEK
i 2 PR AR A S AR PRI 3R, 5 REAE A IR 45 SR S AR AH
FEUS A, KinseyZ5E U RIF I e BRA, At S i A
P o TeE 0 ST A RS TR 3R —— V= e A i A ) A 2 T il
AR o AEAR R GR A I TR A i 92 10 e s ) & A
SETAL B AR . BRI, AR SRR
JEE i 85749 1) 2 A Ao A A s e R P ol PR 2%

A B A 151728 Lobe B TR AZ It YIRS d
J R A PRI ZERET . Lis! 0 11,4741 i #8.% DEA T
IS HT B, k664 14232 SR T2 & AR AR il
g fEp IR R . s, JERE. KIAEMNR . FARE)
o MRS kA AR R R AR R . BAR
SRR ZE R AR . WM ARIME R
WS OB PRAE I PRAEAR , H 78 JE K it i g AR AR
Jo, XECRRE ARG R RIS S 9 2 M . R, XF
T HA 2R 2E s fa IR 3R 0 I JEK i s i 2, ARE
[ Ui o7 8 v e 2 XURS: AL, 6% v f AR L A T
4 ] i 5 D7) 5 1 L 1 A2 A

AEBE, BT ARIGIT B EK i i o
SAETCIL K AHEAT R A A2 43 51| 15 51 100.09% F198.9%
Hrp o Mo Tal i BB H R S5 AT AR BIAIG H W . XF T°Ib
W HE AR RS RNAT R LT B RTfE e, At
T, X FHA<2 em Pl R, R R A R0

5 MR 2 e UL B A TC R A G . ASFTE 8
81 300 1 FEE P T 1A I K i Rl B (AT 2R 5 32 T
THD I T 58, HARel B E ARG RIEZATTIR
J7, SHIbHIE A ARG B E k. 24 R~ R
Jig JBE 1) T 158 STV JEE DK s it 6 - A0S DD B kb s AN 232 R
Je R B AL BB AR AR B Ay TS o bk, 2TITadt) F A R
Je 22 SN R B Ak 7 4 AR B Y, A
Jei — K B2 T2 58 5 TC A2 R A A7 E il ik 311524~
AM7TIANA, 48T RIS .

AR FERAFAER — SR . 5o, RIBEDF S AAAE
VR Hak, FARITA S —E R F 5B
LU0 R BB G . TEA R IT T I J B BB
RIEYE . Z s RAIESE L se il A

ABFGEFEH - W JRK il R AR A T SRR AE
AR NFEAATEZE S, RIRAEIRAINT B N, BARKZE
B JE A il i i 25 Ry FU %8, {H6 mm-10 mm mGGN
16 mm-10 mm SN JF K il 42 8 P4 98 T3 47 76 12 A0 g i
AR R BE . A, MR SR L R A R e s
mGGN . SNAFIRI 4% > S mm 3 JoH A i J5 i 1 5 9 1
Moz fER R, WEAAES R RSE B AE M. A
RGO, Kl 9 AR B A T AR T B AR
RAF, FIH RO RICEIE HA S /MR Il 35045 R
TFR T

2 F X #

1 Sakurai H, Nakagawa K, Watanabe S, et al. Clinicopathologic features
of resected subcentimeter lung cancer. Ann Thorac Surg, 2015, 99(5):
1731-1738. doi: 10.1016/j.athoracsur.2015.01.034

2 Kato F, Hamasaki M, Miyake Y, et al. Clinicopathological characteristics
of subcentimeter adenocarcinomas of the lung. Lung Cancer, 2012, 77(3):
495-500. doi: 10.1016/j.lungcan.2012.05.109

3 Zhang SW, Zheng RS, Yang ZX, et al. Trend analysis on incidence and age
at diagnosis for lung cancer in cancer registration areas of China, 2000-2014.

Zhonghua Yu Fang Yi Xue Za Zhi, 2018, 52(6): 579-585. [k B4k, Kok

HERERERERE
www.lungca.org



* 506 -

10

11

rp il g s i 20194E8 A S22 4 s il

Chin J Lung Cancer, August 2019, Vol.22, No.8

75, ¥ 218, 5. 2000-20 L4AF F ] [ 21 DX R 4 1 8 Al B
P, AR5 R 2F 2 R, 2018, 52(6): 579-585.] doi: 10.3760/cma.
j-issn.0253-9624.2018.06.005

Skjefstad K, Grindstad T, Khanehkenari MR, et al. Prognostic relevance of
estrogen receptor alpha, beta and aromatase expression in non-small cell
lung cancer. Steroids, 2016, 113: 5-13. doi: 10.1016/j.steroids.2016.05.008
Yu YW, Wang CP, Han YF, et al. Meta-analysis on related risk factors
regarding lung cancer in non-smoking Chinese women. Zhonghua Liu Xing
Bing Xue Za Zhi, 2016, 37(2): 268-272. [ 2. 3¢, FALME, #iEX, 5. th
Il MR AR L P A 5 PR 3R ) Meta 23 AT AR TR 2% A, 2016,
37(2): 268-272.] doi: 10.3760/cmaj.issn.0254-6450.2016.02.024

Cao C, Chandrakumar D, Gupta S, et al. Could less be more?-A systematic
review and meta-analysis of sublobar resections versus lobectomy for non-
small cell lung cancer according to patient selection. Lung Cancer, 2015,
89(2): 121-132. doi: 10.1016/j.lungcan.2015.05.010

Taioli E, Yip R, Olkin I, et al. Survival after sublobar resection for early-
stage lung cancer: Methodological obstacles in comparing the efficacy
to lobectomy. ] Thorac Oncol, 2016, 11(3): 400-406. doi: 10.1016/
jjtho.2015.10.022

Yano M, Yoshida J, Koike T, et al. Survival of 1,737 lobectomy-tolerable
patients who underwent limited resection for cStage Ia non-small-cell lung
cancer. Eur J Cardiothorac Surg, 2015, 47(1): 135-142. doi: 10.1093/ejcts/
ezul38

Mohiuddin K, Haneuse S, Sofer T, et al. Relationship between margin
distance and local recurrence among patients undergoing wedge resection
for small (<2 cm) non-small cell lung cancer. ] Thorac Cardiovasc
Surg, 2014, 147(4): 1169-1175; discussion 1175-1167. doi: 10.1016/
jjtcvs.2013.11.056

Tsutani Y, Miyata Y, Nakayama H, et al. Appropriate sublobar resection
choice for ground glass opacity-dominant clinical stage Ia lung
adenocarcinoma: wedge resection or segmentectomy. Chest, 2014, 145(1):
66-71. doi: 10.1378/chest.13-1094

Hattori A, Matsunaga T, Takamochi K, et al. Importance of ground glass

opacity component in clinical stage Ia radiologic invasive lung cancer. Ann

12

13

14

15

16

17

18

Thorac Surg, 2017, 104(1): 313-320. doi: 10.1016/j.athoracsur.2017.01.076
Moon Y, Park JK, Lee KY, et al. Consolidation/tumor ratio on chest
computed tomography as predictor of postoperative nodal upstaging in
clinical TINO lung cancer. World J Surg, 2018, 42(9): 2872-2878. doi:
10.1007/s00268-018-4543-8
Tsurugai Y, Kozuka T, Ishizuka N, et al. Relationship between the
consolidation to maximum tumor diameter ratio and outcomes following
stereotactic body radiotherapy for stage I non-small-cell lung cancer. Lung
Cancer, 2016, 92: 47-52. doi: 10.1016/j.lungcan.2015.12.003
Travis WD, Brambilla E, Nicholson AG, et al. The 2015 World Health
Organization Classification of Lung Tumors: Impact of Genetic, Clinical
and Radiologic Advances Since the 2004 Classification. ] Thorac Oncol,
2015, 10(9): 1243-1260. doi: 10.1097/jto.0000000000000630
Gould MK, Donington J, Lynch WR, et al. Evaluation of individuals with
pulmonary nodules: when is it lung cancer? Diagnosis and management of
lung cancer, 3" ed: American College of Chest Physicians evidence-based
clinical practice guidelines. Chest, 2013, 143(S Suppl): €93S-e120S. doi:
10.1378/chest.12-2351
Kinsey CM, Estepar RS, Zhao Y, et al. Invasive adenocarcinoma of the
lung is associated with the upper lung regions. Lung Cancer, 2014, 84(2):
145-150. doi: 10.1016/j.lungcan.2014.02.002
Li YP, Shen L, Huang W, et al. Prevalence and risk factors of acute
pulmonary embolism in patients with lung cancer surgery. Semin Thromb
Hemost, 2018, 44(4): 334-340. doi: 10.1055/s-0037-1612625
Nitadori JI, Colovos C, Kadota K, et al. Visceral pleural invasion does
not affect recurrence or overall survival among patients with lung
adenocarcinoma <2 cm: a proposal to reclassify T1 lung adenocarcinoma.
Chest, 2013, 144(5): 1622-1631. doi: 10.1378/chest.13-0394

(ks : 2019-03-26 f&[nl: 2019-05-22 $E3Z: 2019-06-21)
(AR THE)

Cite this article as: Mi JH, Wang SD, Li X, et al. Clinical Characteristics and Prognosis of Sub-centimeter Lung Adenocarcinoma.

Zhongguo Fei Ai Za Zhi, 2019, 22(8): 500-506. [55.35 #4, T /7%, 2%

22(8): 500-506.] DOI: 10.3779/j.issn.1009-3419.2019.08.04

IGE, 4. SR IR I AR AE K T3 23 oh e e, 2019,

HERERERERE
www.lungca.org





