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[Abstract] Background and purpose: Visceral pleural invasion (VPI) and vessel invasion (VI) are poor
prognostic factors in patients with non-small cell lung cancer (NSCLC). The primary initial recurrence site may be
local recurrence in VPI and distant metastasis in VI. The purpose of this study was to validate the prognostic impact and
effect of the initial recurrence site of VPI and VI on survival outcomes for NSCLC. Methods: Two hundred and ninety
patients who were diagnosed as having NSCLC and underwent lobectomy between Jan. 2007 and Dec. 2013 were
retrospectively analyzed. VPI was identified in 51 patients as VPI group, the other 239 patients without VPI as non-
VPI group. VI was identified in 29 patients as VI group, the other 261 patients without VI as non-VI group. Clinical
characteristics, overall survival (OS), disease-free survival (DFS) were compared. Results: There were statistically
significant differences between VPI group and non-VPI group in tumor size, lymph node metastasis, TNM stage and
initial recurrence site (P<0.05). Furthermore, there were statistically significant differences between VI group and non-
VI group in lymph node metastasis and TNM stage (P<0.05). The 1-, 3- and 5-year OS rates in VPI group (88.2%,
56.7% and 52.7%) were lower than those in non-VPI group (95.8%, 83.7% and 74.0%, P<0.001). The 1-, 3- and
S-year OS rates in VI group (79.3%, 56.8% and 48.7%) were lower than those in non-VI group (96.1%, 81.3% and
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72.3%, P=0.001). Cox regression showed TNM stage was a significant prognostic factor for DFS, whereas lymph

node metastasis and VPI were significant prognostic factors in patients with NSCLC. Conclusion: The primary initial

recurrence site in VPI patients is local recurrence. Patients with VPI or VI may need more postoperative therapy because

of their poor prognosis.
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Tab.1 The relationship of clinical characteristics between VPI and non-VPI patients

Characteristics Non-VPI (N=239) VPI (N=51) P value
Gender
Male 151 (63.2%) 39 (76.5%) 0.070
Female 88 (36.8%) 12 (25.3%)
Mean age/year 58.49+9.59 60.12+10.97 0.285
Smoking
Non-smoker 141 (59.0%) 28 (54.9%) 0.590
Smoker 98 (41.0%) 23 (45.1%)
Histological type
Adenocarcinoma 153 (64.0%) 29 (56.9%) 0.337
Non-adenocarcinoma 86 (36.0%) 22 (43.1%)
Differentiation
Poor 93 (38.9%) 17 (33.0%)
Moderately 112 (51.0%) 30 (58.8%) 0.653
High 24 (10.0%) 4 (7.8%)
Procedure
Lobectomy 203 (84.9%) 43 (84.3%) 0.910
Segmentectomy 36 (15.1%) 8 (15.7%)
Mean tumor size d/cm 3.31+1.54 4.38+1.98 <0.001
pN factor
N 198 (82.8%) 33 (64.7%)
N, 11 (4.6%) 7 (13.7%) 0.007
N, 30 (12.6%) 11 (21.6%)
pStage
1A 125 (52.3%) -
IB 39 (16.3%) 20 (39.2%)
A 31 (13.0%) 9 (17.6%)
1B 8(3.3%) 3(5.9%) <0.001
A 34 (14.2%) 18 (35.3%)
B 2 (0.8%) 1 (2.0%)
Initial recurrence site
Non-recurrence 180 (75.3%) 35 (68.6%) 0322
Recurrence 59 (24.7%) 16 (31.4%)
Distant 44 (74.6%) 6 (37.5%)
0.005
Local 15 (25.4%) 10 (62.5%)
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Tab. 2 The relationship of clinical characteristics between VI and non-VPI patients

Characteristic Non-VI (N=261) VI (N=29) P value
Gender
Male 167 (64.0%) 23 (79.3%) 0.100
Female 94 (36.0%) 6 (20.7%)
Mean age/year 58.68+9.84 59.66+10.05 0.613
Smoking
Non-smoker 153 (58.6%) 16 (55.2%) 0721
Smoker 104 (41.4%) 13 (44.8%)
Histological type
Adenocarcinoma 164 (62.8%) 18 (62.1%) 0.935
Non-Adenocarcinoma 97 (37.2%) 11 (37.9%)
Differentiation
Poor 102 (39.1%) 8 (27.6%)
Moderately 133 (51.0%) 19 (65.5%) 0.330
High 26 (10.0%) 2 (6.9%)
Procedure
Lobectomy 224 (85.8%) 22 (75.9%) 0.156
Segmentectomy 37 (14.2%) 7 (24.1%)
Mean tumor size d/cm 3.47+1.66 3.64+1.77 0.621
pN factor
N, 216 (82.8%) 15 (51.7%)
N, 13 (5.0%) 5(17.2%) <0.001
N, 32 (12.3%) 9 (31.0%)
pStage
IA 117 (44.8%) 8 (27.6%)
IB 56 (21.5%) 3(10.3%)
A 35 (13.4%) 5(17.2%)
0.032
B 8 (3.1%) 3(10.3%)
mA 43 (16.5%) 9 (31.0%)
B 2 (0.8%) 1(3.4%)
Initial recurrence site
Non-recurrence 197 (75.5%) 18 (62.1%) 0.118
Recurrence 64 (24.5%) 11 (37.9%)
Distant 42 (65.6%) 8 (72.7%)
Local 22 (33.4%) 3(27.3%) 0742
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Tab.3 Univariate analysis of DFS and OS

DFS oS
Item
HR (95%CTI) P value HR (95%CTI) P value
Gender (male vs female) 0.989 (0.569-1.719) 0.969 2.200 (1.126-4.296) 0.021
Age (=65 vs <65) 1.436 (0.818-2.522) 0.207 1.156 (0.861-2.860) 0.142
Smoking history (yes vs no) 0.908 (0.532-1.552) 0.725 1.972 (1.111-3.501) 0.020
Histology (non-ADC vs ADC) 1.361 (0.796-2.327) 0.260 2.526 (1.416-4.505) 0.002
Differentiation (moderately and high vs poor) 0.765 (0.448-1.307) 0.327 0.690 (0.388-1.227) 0.206
Procedure (lobectomy vs segmentectomy) 2.469 (0.999-6.106) 0.050 1.452 (0.612-3.441) 0.397
VATS/thoracotomy 0.397 (0.185-0.849) 0.017 0.401 (0.173-0.931) 0.034
Tumor size d/cm( >3 cm vs <3 cm) 2.148 (1.260-3.661) 0.005 2.744 (1.528-4.927) 0.001
pN factor (N, vs Ny) 1.641 (0.884-3.045) 0.116 3.021 (1.605-5.682) 0.001
pStage (II-M vs 1) 2.866 (1.597-5.145) <0.001 4.907 (1.795-13.416) <0.001
VPI (yes vs no) 1.395 (0.720-2.700) 0.324 3.210 (1.664-6.190) 0.001
VI (yes vs no) 1.881 (0.844-4.192) 0.122 3.132 (1.404-6.989) 0.005
#& 4 DFSHIOSHICoxEEEHSH
Tab.4 Cox multivariate analysis of DFS and OS
DFS (6N
Item
HR (95%CI) P value HR (95%CI) P value
Gender (male vs female) 1.206 (0.561-2.595) 0.631
Smoking history (yes vs no) 1.161 (0.596-2.261) 0.661
Histology (ADC vs non-ADC) 1.408 (0.800-2.475) 0.235
VATS/thoracotomy 0.851 (0.402-1.803) 0.674 1.150 (0.488-2.709) 0.749
Tumor size d/cm (>3 cm vs <3 cm) 0.945 (0.504-1.770) 0.859 1.658 (0.779-3.526) 0.189
pN factor (N, vs Ny) 1.909 (1.032-3.532) 0.039
pStage (II-1 vs 1) 2.857 (1.425-5.729) 0.003 1.292 (0.481-3.469) 0.611
VPI (yes vs no) 1.844 (1.013-3.358) 0.045
VI (yes vs no) 1.776 (0.879-3.589) 0.110
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