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CASE REPORT

Pulmonary edema ex vacuo after drainage 
of pyo-pneumothorax
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Abstract 

This case presents a rare occurrence of re-expansion pulmonary edema following a drainage of pyo-pneumothorax 
in a 33-year-old patient. The diagnosis was established through a thoracic radiography, and the treatment consisted 
of symptomatic management, showing positive progress. Later on, the patient was diagnosed with pleural tuberculo-
sis via GeneXpert testing and subsequently initiated on anti-bacterial therapy.

This case report aims to shed light on the infrequent pulmonary edema ex vacuo as a complication of pleural drain-
age. It explores its causes, risk factors, diagnostic approaches, and treatment options. this study highlights the neces-
sity of effective prevention and management strategies.
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Case presentation
We present the case of a 33-year-old male patient with 
a smoking history of 20 pack-years, without any sig-
nificant medical history. He presented with dyspnea, 
classified as stage 2 on the Modified Medical Research 
Council (mMRC) scale since 1 month, along with weight 
loss. He reported a recent worsening of symptoms over 
the past week, accompanied by right thoracic pain. Ini-
tial assessment revealed an oxygen saturation of 89% on 
ambient air, a normal pulse rate of 88 beats per minute, 
and a blood pressure of 130/84 mmHg. Additionally, the 
patient had a fever, with a body temperature of 38.6°C 
and BMI of 16,5.

A chest X-ray was performed, which showed a hydro-
pneumothorax on the right side, while the left hemitho-
rax appeared normal (Fig. 1).

To treat the hydro-pneumothorax, an intercostal tube 
was placed in the 5th intercostal space, along the mid-
axillary line on the right side. A total of 1 L of purulent 
fluid were successfully drained. However, within the fol-
lowing hour, the patient’s dyspnea worsened, with an 
oxygen saturation of 80%, hypotension (blood pressure of 
8/5 mmHg), and tachycardia (heart rate of 113 beats per 
minute). Crepitants were detected at auscultation. As a 
result, the patient was immediately admitted to the inten-
sive care unit for close monitoring.

An subsequent chest X-ray was performed, which 
revealed the development of a bilateral infiltrative pattern 
and regression of the pyo-pneumothorax, consistent with 
re-expansion pulmonary edema, as well as subcutaneous 
emphysema (Fig. 2).

The primary treatment approach was focused on symp-
tomatic measures. Oxygen therapy was administered to 
improve oxygenation, and the drainage tube was clamped 
to prevent further fluid loss. Over the course of 48 to 72 
h, the patient’s condition showed favorable evolution 
with the resolution of symptoms clinically and radiologi-
cally (Fig. 3).
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The etiology of the pyo-pneumothorax was estab-
lished through GeneXpert analysis of the pleural fluid, 
which detected the presence of Mycobacterium tuber-
culosis. Following this diagnostic, we initiate an anti-
bacillary treatment, leading to notable enhancements 
in both clinical symptoms and radiological findings 
(Fig. 4).

Discussion
Pulmonary edema ex vacuo is a relatively uncommon 
complication that can arise as a result of pleural drainage 
procedures. The earliest documentation of this condition 
dates back to 1853 when Pinault first described it. Nearly 
a century later, in 1959, Carlson et  al. published case 
report detailing Re-expansion pulmonary edema (REPE) 
development subsequent to the drainage of a pneumo-
thorax. The diagnosis is typically established through 

Fig. 1 Chest x ray at admission showing a right hydro-pneumothorax

Fig. 2 Chest X-ray 3h after drainage reveals a bilateral infiltrative 
pattern, substantial regression of the pyo-pneumothorax 
and subcutaneous emphysema

Fig. 3 Resolution of the pulmonary edema 24 h later

Fig. 4 Chest x ray after 6 month showing pachypleurite
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radiological imaging and clinical finding. While no spe-
cific curative treatment exists, Patient’s management pri-
marily revolves around alleviating symptoms and close 
monitoring. The mortality rate associated with REPE var-
ies between 5 to 10% [1].

The pathophysiology is complex and influenced by var-
ious factors, including prolonged collapse of the lungs, 
changes in capillary permeability, and heightened hydro-
static pressure. The alterations in capillary permeability 
are further exacerbated by hypoxemia, damage to capil-
lary walls, and the presence of inflammatory mediators. 
These factors lead to the overflow of fluid and proteins 
into the interstitial space and alveoli [2]. The study by 
Feller et al. [3] reported an increase in the incidence from 
0.5% to 2.7% after performing follow-up radiographs sug-
gesting that the true incidence of REPE may be under-
estimated, Various risk factors have been suggested, 
such as prolonged collapse, larger pneumothorax size, 
younger age, and underlying medical conditions know-
ing these risk factors is crucial for effective prevention 
strategies. As for our case, the risk factors are prolonged 
collapse duration and the size [2]. The presentation can 
vary widely, showing a broad array of symptoms. Patients 
might have no symptoms in some cases, while in others, 
it may manifest as respiratory distress. this condition can 
imitate cardiogenic pulmonary edema, making diagnosis 
complex [4]. chest radiographs assess the diagnostic for 
pulmonary edema characterized by interstitial opacity, 
consolidations, air bronchogram, as well as distinct lung 
clefts [3]. Usualy unilateral, and bilateral are rare like our 
case,the underlying causes for this presentation (bilateral) 
are believed to involve mediastinal deviation, systemic 
cytokine activity, and heightened cardiac output [5]. In a 
study conducted by Kim et al., Performing thoracic scans 
on all patients led to a significant improvement in the 
incidence rate of REPE, increasing it from 19% to 29.8%. 
the CT scans are more sensitive than standard radiogra-
phy in diagnosing REPE, frequent finding is ground glass 
opacity, septal thickening and alveolar consolidations 
[6], The progression of reexpansion pulmonary edema 
can vary greatly, ranging from spontaneous resolution 
to potentially fatal respiratory failure however resolu-
tion generally occurs between 24 and 72 h, and radio-
logical normalization can be observed on the 5th to 7th 
day. A review study assessing mortality rates reported 
11 death out of 53 (21%) [7]. No specific recommenda-
tion exists at present for this pathology. oxygen therapy 
is crucial in cases of hypoxia. Some authors propose the 
use of non-invasive ventilation with positive end-expir-
atory pressure (PEEP) as a possible approach. Addition-
ally stopping pleural aspiration by clamping the drain 
is an important part of the treatment [8]. The British 

Thoracic Society 2010 guidelines recommend avoiding 
high intrapleural pressures during the procedures. It also 
emphasizes that a maximum of 1.5 L should be drained 
in the first hour after insertion of the drain [9]. One effec-
tive approach to prevent respiratory distress during the 
drainage of pleural cavities is to closely monitor the pleu-
ral pressure and ensure it remains within a safe range of 
up to -20 cmH2O. By carefully managing the pressure, 
larger volumes of fluid, approximately up to 5,000 ml per 
thoracentesis, can be removed. The occurrence of chest 
discomfort during thoracentesis in an indicator of poten-
tially decreases in pleural pressure (Ppl) values, signaling 
the need to halt the procedure. However, the develop-
ment of a cough alone does not necessarily require the 
end of thoracentesis [10]. As for pleural tuberculosis 
diagnosis challenges continue due to low pleural fluid 
test sensitivity. Biomarkers like ADA and PCR help, while 
pleural biopsy remains the gold standard. For our patient, 
diagnosis was achieved by Gene Xpert analysis of pleural 
fluid, where sensitivity is higher in empyema cases. Ital-
ian study (419 participants) noted more internal mam-
mary lymph nodes in tuberculous pleurisy (77.2%), aiding 
pre-test probability assessment [11].

Conclusion
This case highlights the rare occurrence of re-expan-
sion pulmonary edema following pleural drainage. 
early recognition, appropriate management are crucial 
and preventive measures for pleural fluid drainage can 
minimize its occurrence. Ongoing research will further 
enhance our approach to managing this complication, 
ensuring better outcomes for patients undergoing pleu-
ral interventions.
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