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Cause-specific Analysis of Risk Factors in Completely Resected Pathologic
Stage la Non-small Cell Lung Cancer

Seong Yong Park, M.D.*, In-Kyu Park, M.D.**, Chun Sung Byun, M.D.**, Chang-Young Lee, M.D.**,
Mi-Kyung Bae, M.D.**, Dae-Joon Kim, M.D.**, Kyung-Young Chung, M.D.**

Background: Lobectomy and more extended anatomic resection are regarded as standard treatment for stage la
non-small cell lung cancer, but approximately 15~40% of patients suffer from treatment failures such as cancer
recurrence or death. The authors analyzed types and causes of treatment failures in surgically treated cases of
stage la non small cell lung cancer. Material and Method: We retrospectively reviewed the medical records of
156 patients who had undergone complete resection for stage la NSCLC between Jan 1992 and Aug 2005.
Patients were divided into two different treatment failure groups: cancer-related deaths and non-cancer-related
deaths. Risk factors were analyzed in each group by the Kaplan-Meyer survival method and the Cox proportional
hazard model. Result: Among the 156 patients, 93 were males; the mean age was 61. The median follow-up pe-
riod was 33.8 months. The 5 year survival rate was 87.6%. Microscopic lympho-vascular permeation was reported
in 10 patients. Recurrence was reported in 19 patients and 12 patients died due to recurrent lung cancer. Non-
cancer related deaths occurred in 16 patients. Risk factors for cancer recurrence and cancer related death were
microscopic lympho-vascular permeation (HR=6.81, p=0.007, HR=7.81, p<0.001); for non-cancer related death, risk
factors were pneumonectomy (HR=25.92, p=0.001) and postoperative cardiopulmonary complications (HR=29.67,
p=0.002). Conclusion: After complete resection of stage la non small cell lung cancer patients, mortality includes
not only cancer related deaths but also cancer unrelated deaths. Adjuvant chemotherapy is advised for patients
who show microscopic lympho-vascular permeation, which is a risk factor for recurrence and for cancer related
death. Patients who had pneumonectomy or who suffered from cardiac or respiratory complications need meticulous
care in order to reduce comorbidity-induced death.

(Korean J Thorac Cardiovasc Surg 2009;42:725-731)
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Table 1. Clinical characteristics of patients

Variables Values %
Age (year) 61.3+10.1"
Gender
Male 93 59.6%
Female 63 40.4%
Smoking (pack-year) 13.9<10.17
FEVI/FVC (%) 89.9+32.5/84.6+31.6"
Expected FEV1 (%) 66.8+269 "
Operation
Pneumonectomy 10 6.4%
Lobectomy 131 83.9%
Bilectomy 15 9.7%
Mass size
<2 cm 82 52.5%
>2 cm 74 47.5%
Histology
Squamous cell carcinoma 48 30.8%
Adenocarcinoma 102 65.4%
Large cell carcinoma 6 3.8%
Differentiation
Well differentiation 28 17.9%
Moderate differentiation 52 33.3%
Poor differentiation 26 48.8%
LVP* 10 6.4%
Charlson comorbidity index
0 118 75.6%
1 21 13.5%
=) 17 10.9%
Cardiopulmonary complication 8 5.1%
Recurrence 19 12.2%
Mortality 28 17.9%
Surgical mortality 1 0.7%
Cancer-related 12 7.6%
Non-cancer-related 15 9.6%

*LVP=Microscopic lympho-vascular permeation; "Mean+Stan-

dard Deviation.
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Table 2. Risk factors for cancer related death

Variables Hazard ratio 95% CI p-value
Age>60 yrs 1.87 0.21~3.46 0.84
Gender 1.86 0.24~3.02 0.81
Smoking history (vs. non-smoking) 1.99 0.24~3.95 0.98
Expected FEV1<60% 0.99 0.97~1.02 0.95
Charlson comorbidity index 1.97 0.21~17.66 0.54
Postoperative cardiopulmonary complications 2.34 0.18~29.5 051
Poor differentiation 1.52 0.44~5.82 051
Mass size >2 cm 1.53 0.76~5.58 0.63
Microscopic lympho-vascular permeation 7.81 32~11.48 <0.001
Table 3. Risk factors for non-cancer related death
Variables Hazard ratio 95% CI p-value
Age>60 yrs 1.81 0.51~4.91 0.28
Gender 1.53 0.31~3.50 0.93
Smoking history (vs. non-smoking) 1.56 0.65~4.71 0.5
Expected FEV1<60% 0.98 0.969 ~ 1.003 0.10
Charlson Comorbidity index 3.12 0.92~6.23 0.12
Pneumonectomy 2592 11.40~32.82 0.001
Postoperative cardiopulmonary complications 29.67 13.42~34.12 0.002
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