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Prospective Study on Preoperative Evaluation for the Prediction of Mortality
and Morbidity after Lung Cancer Resection
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Samsung Medical Center, Sung Kyun Kwan University, College of Medicine, Seoul, Korea

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
~-DLico% 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 10mf/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-
VOymax 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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8oflolct. TEln FEV,o wg TNMW7|E 2%
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Predicted postoperative lung function="Preop-
erative lung functionx % perfusion to unre-

sected portion of the lung

A7 oS
Z3 3tk

DLco= o|gjdl S olf3l Ak

Table. 1 TNM stages, surgical procedures and postoperative complications according to the value of

FEV,
v, Stage Operation Outcome(N=232)
[ I MMa IlIb Lobectomy Bilobectomy PneumonectomyDeath Pulmonary Cardiac ICU care>48hrs  Others

>30 8 2 3 2 10 2 3 0 0 2 2 3
20~3025 9 12 2 H 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

PaCQ,, Pa0,, FEV,, FEV,%, FVC, FVC%, FEV,/FVC, MVV %, DLco, DLco%, ppoFEV,,
ppoFEV,%, ppoDLco, ppoDLco%, PPP, Wmax, Vgmax, AT, VO.max, ppoVQO.max

AT : anaercbic threshold
Wmax : maximum work load

(2) &% A} SensorMedics 2900 AHdA %+
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54, sl&go] 20]H o, 2odA Mzo] 7@AE
Ao Foizt Hagich. A3l dig 5L 94
(9.7%)9om Rguo g bojolr] oFF X5} Ha
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Table 3. Morbidity and mortality after lung resection

No. %
Death 3/92 32
Respiratory failure 2
Sepsis 1
Pulmonary complications 10/92 108
Respiratory failure 2
Pneumonia 5
Atelectasis 2
New bronchodilator use 2
Cardiac complications 9/92 97
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

a9, AFal, dHYLRR, FEV, FVC, DlLco,
ppo-FEV,, ppo-DLco, Wmax, VO,max % o|gl%,
AL B8 2SS ueue W fol3t Hols
HAE Ads 9%, A4Qx, 949, g398q,
PaCO, FEV,, MVV%, DLco, DLco%, ppo-FEV,,
ppo-DLeco, ppo-DLco%, PPP, Wmax, ppo-VO,
max F oA (p<0.05)(Table 4). 2L} o]& )
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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
Body 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
PaCO, 026 011 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% 017 0.04 0.06 0.27
FEV,/FVC 0.34 0.09 091 0.021
MVVY% 0.74 0.007 0.316 <0.0001
Dlco 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

0.002 0.0038 0.003 0.0005

ppo-VO,max
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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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Aztsn] dggkxte] BF FEV, 9] 2.37+0.60Lo2
H71%50] vl go} 443 dEARE FHSI|}
ofeigon ¥ FEV, 20Lols}, & FEV,%7}
60% oJ5t<l A& H7l5-& Holv FxE e
g A AFRAIRE U F 2H9E 4& Ae=E A
#Haok.

olde] AT7ZATelA H7eAE2= ppo-DLco7}
HAshazal gHEsted -85 JAAEH e, A 9
ez dJaME A54d2 AE, 352 3, 4
BAES AR T WVlsaAe #EER g8 ARt
28 dAARYE RAFH ot vigk HPEA

o ofsf Al 2 dAHEFH BHs Ko AolE
BYY SBRINISAAANEES QAR AVlE
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P2 6241929 FEV, & 2.37+0.06Lo=2 2.0L
o3l Bz 29Itk &L 5447} FAAE,
1297} o|gEAlE, 2697} A EAES APIY
th FeF Abge] 3ddA AU HFHZe] 109,
48A17kol o] F8AE 4] 164, 4% FyZol
94, 7Iet $BZFe] 1190l 22 wasgon A}
B3 BEE Ed dxze 9%, gHGRY,
DLeco, ppo-DLco, postoperative predicted prod-
uct(PPP), Wmax, VO;max, ppo-VO,maxo]|3l1L
(p<0.05), ppo-VOmax7} 10ml/kg/mine]3}¢l
A 3L 2F AN ibE 10ml/kg/minoPdel
FAME ATl GATH(p<0.01). &5 APH
F2 PR AR, AR, FAY, TFTR
A%, PR, FVC, FEV,, MVV, DLco, ppo-
FEV,, ppo-DLco, PPP, Wmax, VO,max, ppo-VO
max, HAAE Het AT @Al A (p<O.
05). 2} AR o ofs) Algsl gk f9
T AR AFFAR=oIN (p<0.05), HTEZH
vt o3 A AFLAAE, TFZHASR,
E3L¢F, ppo-Dlco, #HHAEHEZIUTH(p<
0.05).
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minolalel YAl $4F ALgol ¥ Aoz 24
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