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A Prospective Study for Risk Factors Predicting Postoperative

Pulmonary Complications

Su Yeon Chon, M.D., Sun Young Kyung, M.D., Yu Jin Kim, M.D., Chang Hyeok An, M.D., Sang Pyo Lee, M.D.,

Jeong Woong Park, M.D., Sung Hwan Jeong, M.D.,

Department of Internal Medicine, Gachon University of Medicine and Science, Gil Medical Center, Incheon, Korea

Background: Postoperative pulmonary complications are important problems that prolong the length of the hospital
stay and increase patient mortality. However, our knowledge of the postoperative factors that increase the risk of these

complications is less than complete.

Methods: We conducted a prospective study to determine the risk factors for postoperative pulmonary complications.
A total of 199 patients were referred to the Pulmonology Department for preoperative pulmonary evaluation. We
reviewed the perioperative variables according to the National Surgical Quality Improvement Program (NSQIP).
Postoperatively, we collected data on the occurrence of postoperative pulmonary complications and we evaluated the
relationship between the perioperative variables and outcomes.

Results: Twenty two patients (11%) had pulmonary complications; 6 had respiratory failure, 4 had pneumonia, 13 had
pleural effusion and, 2 had atelectasis. Five variables were statistically significantly associated with pulmonary
complications on the bivariate analyses. Multiple logistic regression analyses revealed that three of these variables were
independently associated with an increased risk of pulmonary complications; a high cardiac risk index (OR 16.5,
p=0.002), emergency surgery (OR 10.3, p=0.017), and thoraci¢/abdominal surgery (OR 3.8, p=0.047).

Conclusion: The risk factors for postoperative pulmonary complications are a high cardiac risk index, emergency
surgery and thoraci¢/abdominal surgery. (Tuberc Respir Dis 2007; 62: 516-522)

Key words: Postoperative, Pulmonary Complications, Risk factors.
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Table 1. The association between continuous preoperative/operative variables and the occurrence of

postoperative pulmonary complications.

Postoperative pulmonary

No postoperative pulmonary

Variable complication (n=22) complication (n=177) P value
Duration of stay, days 34.4+24.4 16.6+12.8 0.003
Age, yr 64.0£12.3 65.0£11.7 0.660
Body mass index 22.0+2.9 23.0+11.9 0.471
FEV4, L/min 2.0£0.6 2.0+0.7 0.632
FVC, L/min 3.0+0.8 2.6+0.9 0.886
FEVi/FVC, % 77.0+6.9 78.8£10.9 0.516
PaO2, mmHg 88.0£20.5 91.8£18.7 0.437
PaCOz, mmHg 31.046.1 34.2£7.9 0.077
Hemoglobin, g/dL 12.0£1.7 12.6£1.8 0.036
WBC, /mm? 8,814+5,042 7,968+3,005 0.256
Duration of anesthesia, hr 6.0£2.8 3.812.2 0.002
Functional status, n(%) 0.367
total dependent 1 (10.0%) 9 (90.0%)
partial dependent 9 (15.8%) 48 (84.2%)
independent 12 (9.2%) 118 (66.7%)
Cardiac risk index, n(%) 0.000
high 6 (27.3%) 3 (1.7%)
intermediate 10 (45.5%) 90 (50.8%)
low 6 (27.3%) 82 (90.7%)
Type of surgery, n(%) 0.001
AAA repair* 0 (0%) 2 (100%)
thoracic 6 (54.5%) 5 (45.5%)
upper abdomen 6 (16.7%) 30 (83.3%)
neck 0 (0%) 2 (100%)
neurosurgery 1 (5.3%) 18 (94.7%)
vascular 1 (25.0%) 3 (75%)
others 8 (6.4%) 117 (93.6%)
*abdominal aortic aneurysm repair.
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Table 2. The association between binary preoperative/operative variables and the occurrence of postoperative
pulmonary complications

Variable No Qf patiel_'lts_vvith Odds Ratiq (95% confidence b value
particular findings interval)

Age =70 yr 69 0.866 (0.335-2.236) 0.484
Male sex 89 1.558 (0.640-3.796) 0.368
Body mass index =25 44 0.312 (0.700-1.390) 0.084
Alcoholics 16 1.007 (0.350-2.900) 1.000
Current smoker 45 3.056 (0.892-10.472) 0.083
Diabetes 31 1.708 (0.580-5.032) 0.327
Malignancy 44 1.766 (0.671-4.647) 0.184
Functional status, dependent® 68 1.695 (0.692-4.154) 0.176
High cardiac risk index* 9 21.75 (4.964-95.305) 0.000
Chronic steroid use 2 1.012 (0.996-1.028) 1.000
History of COPD 6 1.035 (1.007-1.064) 1.000
History of asthma 9 1.006(0.120-8.446) 1.000
Abnormal chest radiograph 52 0.593 (0.191-1.840) 0.361
FEV1 1L 9 1.069 (1.028-1.112) 0.268
PaCO2 =45 mmHg 15 0.544 (0.068-4.352) 0.478
Hemoglobin <11.0 g/dL 75 2.679 (1.085-6.618) 0.028
BUN »>20 g/dL 18 0.387 (0.115-1.300) 0.120
Albumin ¢3.0 g/dL 4 8.750(1.168-65.554) 0.061
Type of surgery, high risk¥ 49 4.541 (1.820-11.326) 0.001
General anesthesia 163 6.841 (0.894-52.369) 0.034
Emergency surgery 10 3.835 (0.915-16.075) 0.084
Duration of anesthesia =3.0 h 123 3.086 (1.003-9.497) 0.041
perioperative nasogastric tube 57 5.453 (2.143-13.879) 0.000
preoperative transfusion >4 pints 5 5.733 (0.903-36.395) 0.097

*total dependent, T high grade of cardiac risk index, ¥ AAA repair, thoracic, upper abdominal surgery.

Table 3. The independent risk factors of postoperative pulmonary complications by multivariate rogistic
regression analysis

Variable Odds Ratios (95% confidence interval) p value
Emergency surgery 10.306 (1.508-70.438) 0.017
General anesthesia 4.076 (0.461-36.046) 0.206
Duration of anesthesia >3.0 h 1.468 (0.392-5.497) 0.569
Type of surgery, high risk 3.814 (1.016-14.313) 0.047
High cardiac risk index 16.454 (2.720-99.521) 0.002
Hemoglobin <11.0 g/dL 2.650 (0.822-8.550) 0.103
perioperative nasogastric tube 2.223 (0.613-8.053) 0.224

SHAQA Y S 2] el o A~ 16454, 9% CI=2.720-99.521, p=0.002), &/ &=+
319124 T(0R 3814, 95% CI=1.016-14.313, p=0.047)°]

o3 918 A2 Yt Table 3).
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