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Predictive Factors of Re-expansion
Pulmonary Edema of Patients with
Large Spontaneous Pneumothorax
after Chest Tube Insertion

Gi Young Kim, M.D., Gyeong Nam Park, M.D., Jang
Young Lee, M.D. Ph.D., Young Mo Yang, M.D. Ph.D.,
Won Suk Lee, M.D., Sung Youp Hong, M.D. Ph.D.*

Purpose: Reexpansion pulmonary edema (REPE) is rare
but sometimes fatal complications can follow chest tube
insertion for treatment of pneumothorax. The study
assessed the medical records of patients who developed
large pneumothroax and searched for the predictive factors
and prediction equation for REPE.

Methods: The medical records of patients treated at an
emergency department for pneumothorax from January 1,
2008 to December 31, 2009 were reviewed retrospectively.
We compared the group that developed REPE with the
group that did not develop REPE for clinical and demo-
graphic factors. Logistic regression analysis was used to
identify predictive factors and prediction equation. We used
receiver operator characteristic (ROC) curve analysis to
identify optimal cut-off value and assessed the validity of
the prediction equation.

Results: We screened out 92 large pneumothorax patients
among 578 pneumothorax patients. Twenty two cases
developed REPE. The calculated prediction equation was
28.955+0.147 X symptom duration before chest tube inser-
tion (days)+0.048 X size of pneumothorax(%)-0.359 X Sa02
(%). The results of assessment of the prediction equation
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using ROC curve analysis were Area under the ROC
curve=0.834 and sensitivity 90.9% and specificity 70.0% at
the cut-off value 0.210.

Conclusion: In patients with large pneumothorax, time
interval between symptom development and chest tube
insertion, size of pneumothorax, and oxygen saturation rate
of peripheral artery blood were identified as predictive fac-
tors. The prediction equation that we developed for REPE
showed good predictability.
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Pneumothorax patients who
visited the emergency department
(n:578)
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Exclusion
Trauma (n=13)
Combined other disease (n=75)

Spontaneous pneumothorax
(n=490)

Large pneumothorax (n=115)

h 4

Exclusion
Small pneumothorax (n=375)

h 4

Enrollment (n=92)

Exclusion

No chest computed tomography (n=1)

Not fully reexpended Lung on chest CT (N=19)
Insufficient medical informatiion (n=3)

Fig. 1. Flow diagram of patient enrollment.
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Table 1. Baseline characteristics of patients with and without reexpansion pulmonary edema (mean= SD)

Variables No REPE (n=90) REPE (n=22) p-value
Age (yr) 30.90+16.71 39.00+18.97 0.055
Male sex, n (%) 67 (95.7%) 20 (90.9%) 0.590
Length of hospital stay (day) 8.13£3.72 10.32+4.47 0.014
Symptom duration (day)* 1.0(2) 3.5(5) <0.001
Reexpansion time (<2 hour) ", n (%) 48 (68.6%) 17 (77.3%) 0.434
Size of pneumothorax (%) 79.26+14.19 87.64+12.39 0.018
Idiophathic (%)* 67 (95.7%) 18 (81.8%) 0.054
Recurrence (%) 23 (32.9%) 7 (31.8%) 0.928
Systolic BP (mmHg)* 125.86+15.06 118.86+13.45 0.055
Diastolic BP (mmHg) 78.14+10.29 77.73£10.20 0.842
Body temperature (" C)* 36.66+0.32 36.68+0.34 0.830
HR (bpm) 84.74+13.81 87.59+15.13 0.447
O, saturation 97.09+2.26 95.18+2.54 0.001
Smoker ' 25 (35.7%) 9 (40.0%) 0.660

REPE: reexpansion pulmonary edema, BP: blood pressure, HR: heart rate, SD: standard deviation

* Statistics were analyzed by Fisher’'s exact test.
T Variables were analyzed by chi-square test.

¥ Variables were analyzed by Student t-test. Other variables were analyzed by Mann-Whiteney U test.
¥ This variable means time interval between symptom development and chest tube insertion, and was represented by median

(interquatile range).

Table 2. Variablesin equation of multiple logistic regression model for predictive factors about REPE

varialbles B SE Wald Chi-square df Sig. Exp (B) 95% ClI
Symptom duration* 0.147 0.057 6.748 1 0.009 1.158 1.037-1.294
Pneumothorax size 0.048 0.022 4723 1 0.030 1.049 1.005-1.095
O, saturation -0.359 0.120 8.948 1 0.003 0.698 0.552-0.883
Constant 28.955 11.425 6.423 1 0.011 0.000

SE: standard error, Sig.: significance, -2LL: -2Log likelihood, Cl: confidence interval, REPE: Reexpension pulmnary edema.

Overall model fit; -2LL=78.361, x>=22.853, df=3, p=0.000

* This variable means time interval between symptom development and chest tube insertion.
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Fig. 2. The ROC (receiver operating characteristic) curves
are generated by plotting the sensitivity against 1
minus the specificity for each value of a discriminant
and pulmonary edema. The areas under the ROC
curves was 0.834 (95% CI 0.742-0.904). ClI, confi-
dence interval
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