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Prospective Study on Preoperative Evaluation for the Prediction of Mortality
and Morbidity after Lung Cancer Resection
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Purpose : This study was undertaken to determine the preoperative predictors of mortality and morbidity after
lung cancer resection.

Method : During the period from October 1, 1995 to August 31, 1996, a prospective study was conducted in
92 lung resection candidates diagnosed as lung cancer. For preoperative predictors of nonpulmonary factors,
we considered age, sex, weight loss, hematocrit, serum albumin, EKG and concomitant illness, and for those of
pulmonary factors, smoking history, presence of pneumonia, dyspnea scale(1 to 4), arterial blood gas analysis
with room air breathing, routine pulmonary function test. And predicted postoperative(ppo) pulmonary factors
such as ppo-FEV,, ppo-diffusing capacity(DLco), predicted postoperative product(PPP) of ppo-FEV,% X ppo
-DLco% and ppo-maximal O, uptake(VO,max) were also considered.

Results : There were 78 men and 14 women with a median age of 62 years(range 42 to 82) and a mean FEV,
of 2.37 £0.06L. Twenty nine patients had a decreased FEV, less than 2.0L. Pneumonectomy was performed in
26 patients, bilobectomy in 12, lobectomy in 54. Pulmonary complications developed in 10 patients, cardiac com-
plications in 9, other complications(empyema, air leak, bleeding) in 11, and 16 patients were managed in inten-

sive care unit for more than 48hours. Three patients died within 30 days after operation. The ppo-VO;max was



less than 10m¢/kg/min in these three patients, but its statistical significance could not be determined due to
small number of patients. In multivariate analysis, the predictor related to postoperative death was weight loss

(p<0.05), and as for pulmonary complications, weight loss, dyspnea scale, ppo-Dlco and extent of resection(p

<0.05).

Conclusions : Based on this study, preoperative nonpulmonary factors such as weight loss and dyspnea scale

are more important than the pulmonary factors in the prediction of postoperative mortality and/or morbodity

in lung resection candidates, but exercise pulmonary fuction test may be useful. Our study suggests that ppo-
VOjmax value less than 10ml/kg/min is associated with death after lung cancer resection but further studies

are needed to validate this result.
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Table. 1 TNM stages, surgical procedures and postoperative complications according to the value of

FEV,
FEV, Stage Operation Outcome(N=32)
I 1T IMa Ib Lobectomy Bilobectomy PneumonectomyDeath Pulmonary Cardiac ICU care>48hrs  Others
>30 8 2 3 2 10 2 3 0 0 2 2 3
20~30 25 9 12 2 34 4 10 1 3 4 4 7
15~20 9 6 5 2 8 5 9 2 5 2 9 3
<15 2 0 2 2 2 1 4 0 2 1 2 0
Total 44 17 22 8 54 12 26 3 10 9 17 13




Table 2. Preoperative factors examined in evaluating risk of lung resection

General

sex, age, weight loss, body mass index, serum albumin, dyspnea scale, hematocrit, smoking his-

tory, presence of obstructive pneumonia concomitant illness(diabetes mellitus, hypertension,

chronic liver disease, renal disease, ischemic heart disease)

Cardiopulmonary

PaCO,, Pa0,, FEV,, FEV,%, FVC, FVC%, FEV,/FVC, MVV %, DLco, DLco%, ppoFEV,,
ppoFEV,%, ppoDLco, ppoDLco%, PPP, Wmax, Vimax, AT, VO,max, ppoVO,max

AT : anaerobic threshold
Wmax : maximum work load
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Table 3. Morbidity and mortality after Jung resection

No. %
Death 3/92 32
Respiratory failure 2
Sepsis 1
Pulmonary complications 10/92 10.8
Respiratory failure 2
Preumonia 5
Atelectasis 2
New bronchodilator use 2
Cardiac complications 9/92 9.7
Arrhythmia 5
Acute myocardial infarction 1
Heart failure 3
ICU care>>48hrs 16/92 17.3
Other complications 13/92 14.1
Empyema 2

Post-thoracotomy bleeding 1
Air leak>7 days 7
Recurrent laryngeal nerve injury 3
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Table 4. Results of univariate analysis(p value)

. . Morbidity
Variable Mortality

Pulmonary ICU care>48hrs Overall
Age 0.0141 0.058 0.06 0.0054
Boedy mass index 0.25 0.018 0.002 0.0002
Smoking 0.33 0.004 0.32 0.0002
Serum albumin 0.03 0.01 0.01 0.001
Weight loss 0.042 0.002 0.03
Dyspnea scale 0.091 0.001 0.001
Extent of resection 0.054 0.027 <0.0001
PaCoO, 0.26 0.11 0.057 0.0034
Pa0, 0.79 0.14 0.06 0.108
FEV, 0.23 0.003 0.01 0.01
FEV,% 0.88 0.02 0.21 0.01
FVC 0.07 0.02 0.006 0.11
FVC% 0.17 0.04 0.06 027
FEV,/FVC 0.34 0.09 0.91 0.021
MVV% 0.74 0.007 0.316 <0.0001
Dl.co 0.004 <0.0001 0.002 0.0051
DLco% 0.02 0.0069 0.02 0.004
ppo-FEV, 0.289 <0.0001 0.053 0.004
ppo-FEV,% 0.112 0.0006 0.04 0.019
ppo-DLco 0.001 <0.0001 <0.0001 0.001
ppo-DLco% 0.001 0.002 <0.0001 0.002
PPP 0.02 0.0068 0.017 0.0029
Wmax 0.04 0.034 0.028 0.001
Vemax 0.25 0.09 0.08 0.0017
AT 0.01 0.964 0.445 0.096
VO;max 0.002 0.03 0.06 0.049
ppo-VO,max 0.002 0.0038 0.003 0.0005
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Fig. 1. Predicted postoperative VO;max(ppo-VO,
max) according to outcome. All three pa-
tients(shaded square) who died had ppo-
VO,max of less than 10ml/kg/min while
all patients(shaded triangle) who sur-
vived had ppo-VO,max of more than
10ml/kg/min(p<0.01)
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