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Evaluation of the Risk Factors Predicting Morbidity and Mortality
after Major Pulmonary Resection

Ho Choi, M.D.*, Cheol Joo Lee, M.D.*, Dong Moon Soh, M.D.*, Jung Tae Kim, M.D.*,
Jun Wha Hong, M.D.*, Han Young Ryu, M.D.** Jae Beom Park, M.D.***

Backgroud: Patients who are considered for major pulmonary resection are generally evaluated by
spirometry and clinical assessment to predict morbidity and mortality. Despite this, none has yet
proved to be a convenient and reliable estimate of risk. Materials and Methods: A retrospective
analysis was performed in 167 patients who were diagnosed for lung cancer, bronchiectasis,
pulmonary tuberculosis, and other benign pulmonary disease, and who underwent major lung
resections. The relationship of 25 preoperative or postoperative variables to 19 postoperative events
were classified into categories as operative mortality, pulmonary or cardiovascular morbidity, and
other morbidity was assessed. Logistic regression analysis and 7y ° analysis were used to identify
the relationship of the operative risk factors to the grouped postoperative complications. Result: The
best single predictor of complications was the percent predicted postoperative diffusing capacity
(pulmonary morbidity, p<0.009; cardiovascular morbidity, p<0.003: overall morbidity, p<0.004).
Conclusion: The diffusing capacity of the lung for carbon monoxide was an important predictor of
postoperative complications than the spirometry, and it usually should be a part of the evaluation

of patients being considered for pulmona

Iy resection.

(Korean J Thorac Cardiovasc Surg 1999;32:549-55)
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Table 1. Preoperative factors examined in evalvuating risk
of major pulmonary resection

General
Age
Sex
Diagnosis
Symptoms
Dyspnea
Caugh
Chest pain
Hemptypsis
Weight loss
Past medical history
Hypertension
Diabetes mellitus
Smocking
Extent of resection]
Stage (where applicable)
Pulmonary function
FVC, FVC%
FEV,, FEV|%
ppoFEV,, ppoFEV %
DLCO, DLCO%
ppoDLCO, ppoDLCO%
PO,, PCO:

FvC
expiratory volume, DLCO ; Diffusing Capacting for Co,

; forced vital capacity, FEV, ; one second forced

See text for explanation of pulmonary function test values
expressed as a percent of predicted normal and for
calculation of predicted postoperative(ppo) values
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Table 2. Postoperative events

Mortality
Pulmonary morbidity
Ventilatory support >24hour
Reintubation
Pneumonia
Lobar collapse
New pulmonary medication
Cardiovascular morbidity
Myocardial infarction
Inotropic support
Vasodilator
Arrythmia
Hemodynamic change
Other morbidity
Wound infection
Empyema
Bronchopleural fistula
Air leak >7days
Pulmonary embolism
Chylothorax
Reopen
Miscellaneous

d AT 5 g AxE sl w8 54 (Spirometry)
7} ##2%  AAWDiffusing Capacity for Carbon Monoxide,
DLCO)E ¥lisle] el 4 #H5d 1 7|FAE A4
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Table 3. Operations performs

Indications
Lung cancer  Other Total

Lobectomy

RUL 9 14 23

RML 4 3 7

RLL 10 10 20

LUL 3 9 12

LLL 7 23 30
Bilobectomy

RUL+RML 4 2

RLL+RML 3
Pneumonectomy

Right 25 9 34

Left 20 8 28
Total 85 82 167

RUL ; right upper lobectomy, RML ; right middle
lobectomy, RLL ; right lower lobectomy, LUL ; left upper
lobectomy, LLL ; left lower lobectomy.
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Table 4. Pulmonary function data

Preoperative Predicted postop-

value erative value
FVC(L) 293 + 0.83 -
FVC% 95.6 + 22.6 -
FEV1(L) 232 £ 0.73 1.68 + 0.61
FEV1% 922 + 239 669 + 19.7
DLCO((ml/min/torr) 206 = 5.6 14.8 + 4.7
DLCO% 93.7 + 243 67.6 + 21.5

FVC,; forced vital capacity, FEV, ;one second forced
expiratory volume, DLCO; diffusing capacity of the lung
for carbon monoxide.
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Table 5. Complications of major pulmonary resection in percent{n=167)
7 Lobectomy/bilobectomy Pneumonectomy Total
(n=105) (n=62) (n=167)

Mortality 0.0(0) 6.5(4) 2.4(4)

Pulmonary morbidity 6.7(7) 19.4(12) 11.4(19)
Ventilatory support >24hr 0.0(0) 1.6(1) 0.6(1)
Reintubation 0.9(1) 11.3(7) 4.8(8)

Pneumonia 2.9(3) 11.3(7) 6.0(10)
Lobar collapse 2.903) 1.6(1) 2.4(4)
New pulmonary medication 1.9(2) 4.8(3) 3.0(5)

Cardiovascular morbidity 4.8(5) 24.2(15) 12.0(20)

Myocardial infarction 0.0(0) 0.0(0) 0.0(0)
Inotropic support 0.9(1) 8.0(5) 5.7(6)
Vasodilator 0.9(1) 3.2(2) 1.8(3)
Arrythmia 2.9(3) 19.4(12) 9.0(15)
Hemodynamic change 0.0(0) 4.8(3) 1.8(3)

Other morbidity 22.0(23) 16.1(10) 19.8(33)
Wound infection 4.8(5) 1.6(1) 5.7(6)
Empyema 5.7(6) 6.5(4) 6.0(10)
bronchopleural fistular 1.9(2) 6.5(4) 5.7(6)

Air leak >7days 11.4(12) - 11.4(12)
Pul embolism 0.0(0) 0.0(0) 0.0(0)
Chylothorax 0.9(1) 1.6(1) 1.2(2)
Reopen 0.9(1) 9.7(6) 4.2(7)
Miscellaneous 4.8(5) 0.0(0) 3.0(5)
Overall morbidity 26.7(28) 48.4(30) 34.7(58)
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Fig. 1. The incidence of mortaliy, pulmonary morbility, car—
diovascular morbility, overall morbidity(%) versus ppoDLCQ%.
ppoDLCO, predicted postoperative diffusing capacity of the
lung for carbon monoxide;

ppoDLCO%, percent of predicted normal value.
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Table 6. Result of univariate analysis (p vale)

3 54

2 HYNEA fEoIxel B}

Morbidity .

Variable Mortality Pulmonary Cardiac Other: ,Oi}erall :
Age 0.11 0.11 0.03 0.59 0.22
Sex 0.22 0.02 0.20 0.06 0.02
Diagnosis 0.33 0.52 0.07 0.06 0.63
Stage 0.69 0.29 0.17 0.21 0.17
Dyspnea 0.68 0.27 0.74 0.38 0.69
Caugh 0.42 0.79 0.99 0.99 0.76
Chest pain 0.44 0.31 0.73 0.93 0.89
Hemptypsis 0.02 0.16 091 0.34 0.24
Weight loss 0.02 0.008 0.01 0.93 0.07
Hypertension 0.19 0.17 0.03 0.06 0.77
Diabetes mellitus 0.56 0.17 0.20 0.30 0.37
Smocking 0.36 0.003 0.09 0.009 0.002
Extent of resection 0.008 0.01 0.001 0.37 0.03
FvC 0.77 0.10 0.07 0.09 0.85
FVC% 0.28 0.28 0.08 0.76 0.26
FEV, 0.94 0.048 0.04 0.11 0.74
FEV.% 0.39 0.09 0.046 0.79 0.11
ppoFEV, 0.22 0.03 0.06 0.22 0.36
ppoFEV% 0.88 0.11 0.09 0.77 0.05
DLCO 0.92 0.06 0.003 0.30 0.14
DLCO% 0.89 0.03 0.0006 0.69 0.004
ppoDLCO 0.15 0.02 0.01 0.17 0.10
ppoDLCO% 0.19 0.009 0.0027 0.98 0.004
PO, 0.20 0.66 0.40 0.69 0.64
PCO, 0.51 0.80 0.24 0.75 0.31

FVC; forced vital capacity, FEV,; one second forced expiratory volume, DLCO; diffusing capacity of the lung for carbon

monoxide, ppoDLCO; predicted postoperative diffusing capacity of the lung for carbon monoxide.
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