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Reexpansion Pulmonary Edema Following Tube Thoracostomy for Spontaneous
Pneumothorax in an Elderly Male
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Reexpansion pulmonary edema (RPE) is an important cause of unilateral pulmonary edema that rarely occurs following drainage
of pleural effusion or pneumothorax. Most patients develop symptoms within an hour of lung expansion. The presentation is
usually rapid and dramatic and may be fatal at times. The duration of lung collapse more than 3 days, large-size pneumothorax,
rapidity of lung expansion, and application of negative pleural suction are well-known risk factors for the development of RPE.
We present here an elderly male with diabetes mellitus who presented with a large pneumothorax and developed RPE shortly

after insertion of a chest tube.
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INTRODUCTION

The edema occurring in a lung that re-expands following a
reasonable period of collapse is known as reexpasion pulmonary
edema (RPE). Usually, this has been described as a rare
complication after drainage of pleural effusion or pneumothorax;'-
however, occasional cases of RPE after excision of the large
hepatic cyst, giant mediastinal tumor, or decortication have been
reported.* The presentation of RPE is usually rapid and dramatic
and can be fatal at times.> We report here a patient with diabetes
mellitus who developed RPE after placement of chest tube for
removal of spontaneous pneumothorax.

CASE REPORT

A 62-year-old male presented with mild breathlessness and
left-sided boring chest pain for 3 weeks. He recalled the onset of
chest pain as acute in nature 3 weeks ago; however, he ignored
then as the severity of symptoms subsided in few minutes. He
was a farmer and current smoker with a smoking index of 350.
He had not suffered from previous tuberculosis or interstitial
lung disease. Past medical history was notable for diabetes
mellitus of 7 years duration on oral glucose lowering agents.
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On admission, his vitals were as follow: Heart rate 84 beats/
min, blood pressure 140/90 mmHg, respiratory rate 24 breaths/
min, oral temperature 38°C, and oxygen saturation of 97% in
room air. Physical examination of the chest revealed intercostal
fullness, decreased vocal fremitus, hyperresonanat percussion
note, and amphoric bronchial breathing on the left side. Chest
radiograph showed a large pneumothorax on the left side with
minimal fluid [Figure 1A]. An intercostal tube with underwater
seal drainage was placed. About 5 min after the procedure patient
complained of increasing breathlessness and a sense of chest
tightness and sweating was noticed over the face. His heart rate
increased to 124 beats/min, respiratory rate was 35 breaths/min,
blood pressure 140/100 mmHg, and room air oxygen saturation
dropped to 86%. Lung auscultation revealed fine inspiratory
crackles on the left. Suspecting reexpansion edema chest tube
was clamped immediately, and high-flow oxygen, nebulized
bronchodilator, and intravenous crystalloid were administered.
He improved symptomatically, and a repeat chest radiograph
4 h later with a chest tube in situ in clamped position showed
complete expansion of the left lung, albeit with the appearance
of peripheral airspace opacification that was denser in mid and
lower zones and had a coarse granular pattern in the upper zone
[Figure 1B]. Expectedly, the radiographic abnormality resolved
completely in next 72 h [Figure 1C] reaffirming our suspicion
of RPE. He was well at follow-up 4 weeks later. Spirometry
confirmed a diagnosis of chronic obstructive pulmonary disease
as the underlying cause for the spontaneous pneumothorax.

DISCUSSION

RPE was first reported by Pinault in 1853 following removal
of pleural effusion. Subsequently, in 1959, Carlson et al.
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Figure 1: Serial chest radiographs. (A) On presentation showing a large pneumothorax with minimal fluid (arrows) on left side. (B) After 4 h of tube thoracostomy
showing complete expansion of left lung with peripheral ground-glass haziness in upper and dense air-space opacity over mid and lower zones with chest tube
in situ. (C) After 72 h showing complete resolution of the radiographic abnormality

reported the first case of pneumothorax related RPE after manual
aspiration of air. Since then only a few 100 cases of RPE have
been reported so far suggesting its rarity.’ In a recent series of 185
patients with pleural effusion undergoing large-volume (>1L)
thoracentesis, the incidence of clinical and radiographic RPE
was 0.5% (one patient) and 2.2% (four patients), respectively.*
The risk factors for developing RPE include duration
of lung collapse more than 3 days, evacuation volume more
than 2000 ml, large pneumothorax, application of significant
negative pleural suction, rapid lung expansion, and diabetes
mellitus.> A recent study concluded that RPE is rare after
large-volume thoracentesis and is independent of the volume
of fluid removed, pleural pressures and pleural elastance
and recommends drainage of pleural fluid safely so long the
patient tolerates.* RPE usually develops within an hour of lung
expansion and almost always within 24 h. Reportedly, the
incidence of RPE is more if negative pleural suction is applied
than simple tube thoracostomy with under-water-seal drainage.
Mostly, it occurs in the ipsilateral expanding lung. However,
occasional instances of RPE in the contralateral lung has been
reported. Increasing dyspnea, chest tightness, tachycardia, and
auscultatory crackles with or without desaturation following
the pleural procedure suggests the onset of RPE. Severe forms
of RPE may present with respiratory failure, cardiovascular
collapse, shock, coma, or even death.’ The previous study has
reported mortality as high as 20% and seems to be associated
with bilaterality and sudden onset of RPE." Some cases of
RPE may have an only radiographic presentation without any
clinical manifestations, thereby likely to remain undiagnosed.
However, in most instances the onset of RPE is dramatic that
need immediate attention. Typically, postprocedure chest
radiograph shows ground-glass and air-space opacity in the
reexpanded lung.* The most common computed tomography

findings of RPE include ipsilateral ground-glass opacities,
septal thickening, foci of consolidation, and areas of atelectasis.®

Pathophysiologically, RPE represents a form of increased
capillary permeability edema. Other factors implicated in
the pathogenesis are hypoxic injury to capillary and alveolar
membrane, mechanical stress, and decreased surfactants.’
Recently, diabetes mellitus has been found to be an independent
risk factor for the development of RPE in patients with spontaneous
pneumothorax.® Diabetic microangiopathy is the fundamental
pathophysiological abnormality that results in several end-organ
damage in diabetes. Microangiopathy leading to pulmonary
alveolar basement membrane damage may be the reason for
predisposition to RPE in diabetic patients. Autopsy studies have
shown alveolar basement membrane thickening in diabetic
patients.>” Furthermore, the relationship between basement
membrane thickening and increased capillary permeability has
been demonstrated in high-glucose condition.® Therefore, this
ultrastructural alteration of basement membrane and composition
of extracellular matrix in diabetic patients increases the capillary
permeability and possibly contribute for RPE.> Our patient had
7 years history of diabetes mellitus and a large pneumothorax of
long duration, both favorable for the development of RPE.

Most patients with pneumothorax present with acute
chest pain and breathlessness that usually resolve after
the evacuation of pleural air. Surprisingly, our patient had
increased symptoms after insertion of a chest tube, and
postprocedure chest radiograph showed consolidation in
the expanded lung. In such scenario, one may be tempted
to consider this radiographic abnormality as underlying
tuberculosis or bacterial pneumonia and the pneumothorax
its complication. However, lack of fever and signs of clinical
toxicity preceding the procedure, negative sputum staining
for acid fast bacilli, and spontaneous resolution of radiopacity
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within 3 days practically excluded an infectious etiology.
Besides RPE, other possibility of postprocedure deterioration
of patient’s clinical status may be due to misplaced chest tube
causing lung contusion, diaphragmatic injury, or perforation
of abdominal viscera that needs evaluation by appropriate
imaging.” The pneumothorax in our patient was attributed to
underlying chronic obstructive pulmonary disease.

Treatment is largely supportive and guided by the severity of
presentation. Mild cases may be managed with administration
of oxygen, intravenous fluids, and nebulized bronchodilator
whereas those with hemodynamic instability or unresponsive
hypoxemia will require vasopressor and noninvasive or
invasive ventilation.” Noninvasive ventilation as continuous
positive airway pressure (CPAP) or bilevel positive airway
pressure (BiPAP) has been highly beneficial in improving
cardiogenic pulmonary edema. A recent meta-analysis
concluded that both CPAP and BiPAP are equally effective
with similar adverse effects profile in the management of
cardiogenic pulmonary edema.' There are reports of successful
use of CPAP in the management of RPE.!!'> Some authors have
reported using prostaglandin analog misoprostil and ibuprofen
or indocin suppositories in RPE for their cytoprotective or anti-
inflammatory actions.”® Contralateral decubitus positioning
of the patient seems to be a reasonable step that may help
in reducing the progression of edema and improving the
intrapulmonary shunt. Most RPE usually resolves in 24-72 h."

The index case was managed with a nebulized
bronchodilator, supplemental oxygen, and intravenous
fluid therapy and inhaled bronchodilator was prescribed
for underlying chronic obstructive pulmonary disease. The
physician should anticipate RPE while performing tube
thoracostomy even if negative pleural suction is not applied
and the patient should be explicitly informed beforehand
regarding such complication. Slow and sequential drainage of
fluid or air is the best safeguard in preventing RPE.

REFERENCES
1. Mahfood S, Hix WR, Aaron BL, Blaes P, Watson DC.
Reexpansion pulmonary edema. Ann Thorac Surg

1988;45:340-5.
2. Matsuura Y, Nomimura T, Murakami H, Matsushima T,

24

10.

I1.

12.

13.

[Downloaded free from http://www.jms.ndmctsgh.edu.tw on Tuesday, March 15, 2016, IP: 192.192.90.200]

Kakehashi M, Kajihara H. Clinical analysis of
reexpansion pulmonary edema. Chest 1991;100:1562-6.
Carlson RI, Klassen KL, Gollan F, Gobbel WG Ir,
Sherman DE. Pulmonary edema following the rapid
reexpansion of a totally collapsed lung due to a
pneumothorax: A clinical and experimental study. Surg
Forum 1959;9:367-71.

Feller-Kopman D, Berkowitz D, Boiselle P, Ernst A.
Large-volume thoracentesis and the risk of reexpansion
pulmonary edema. Ann Thorac Surg 2007;84:1656-61.
Yoon JS, Suh JH, Choi SY, Kwon JB, Lee BY, Lee SH,
et al. Risk factors for the development of reexpansion
pulmonary edema in patients with spontaneous
pneumothorax. J Cardiothorac Surg 2013;8:164.
Gleeson T, Thiessen R, Miiller N. Reexpansion
pulmonary edema: Computed tomography findings in
22 patients. J Thorac Imaging 2011;26:36-41.

Sewell RW, Fewel JG, Grover FL, Arom KWV.
Experimental evaluation of reexpansion pulmonary
edema. Ann Thorac Surg 1978;26:126-32.
Chronopoulos A, Trudeau K, Roy S, Huang H,
Vinores SA, Roy S. High glucose-induced altered
basement membrane composition and structure
increases trans-endothelial permeability: Implications
for diabetic retinopathy. Curr Eye Res 2011;36:747-53.
Kesieme EB, Dongo A, Ezemba N, Irekpita E, Jebbin N,
Kesieme C. Tube thoracostomy: Complications and its
management. Pulm Med 2012;2012:256878.

Li H, Hu C, Xia J, Li X, Wei H, Zeng X, ef al. A
comparison of bilevel and continuous positive airway
pressure noninvasive ventilation in acute cardiogenic
pulmonary edema. Am J Emerg Med 2013;31:1322-7.
Sakellaridis T, Panagiotou I, Arsenoglou A, Kaselouris K,
Piyis A. Re-expansion pulmonary edema in a patient
with total pneumothorax: A hazardous outcome. Gen
Thorac Cardiovasc Surg 2012;60:614-7.

Igbal M, MultzAS, Rossoff LJ, Lackner RP. Reexpansion
pulmonary edema after VATS successfully treated with
continuous positive airway pressure. Ann Thorac Surg
2000;70:669-71.

Trachiotis GD, Vricella LA, Aaron BL, Hix WR.
As originally published in 1988: Reexpansion
pulmonary edema. Updated in 1997. Ann Thorac Surg
1997;63:1206-7.



