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Introduction

The first pneumonectomy dates 1933, but despite this, the 
problems linked to this important intervention are always 
a current clinical practice. Due to the limited survival of 
patients undergoing pneumonectomy, which is usually 
performed in patients with locally advanced diseases, 
long-term observations on these patients are limited. 
Only a few patients can be evaluated above all for those 
who have undergone a pneumonectomy due to benign 
pathology, which in our day appears to be a very limited 
occurrence, reserved in those cases of advanced infectious 
pathology (especially in developing countries), or linked 
to the traumatic pathology (eventuality however equally 
rare) [Deslauriers 2011]. The profound changes that take 
place in the body after pneumonectomy allow to adapt 
the physical needs to the presence of only one lung. One 
of the manifestations that is already evident early, but that 

has effects especially in the long-term is hyperinflation, 
whose origin is still debated between a real emphysema 
with rupture of alveolar septs and destruction of the lung 
as a result of stretching and fragmentation of the walls, 
or simply represents an enlargement of the lung. The 
hyperinflation of the residual lung can be the basis of one 
of the known, although rare, complications after surgery: 
the post-pneumonectomy syndrome. Post-pneumonectomy 
syndrome is a rare condition arising after pneumonectomy 
in adults or children. It is due to extreme shift of the 
mediastinum and heart with the great vessels towards the 
empty hemithorax (1,2), the result is that major airways 
together with residual pulmonary artery are compressed 
against the spine or aorta, resulting in a symptomatic 
central airway compression and pulmonary hypertension (3).  
Similar aetiology has the post-pneumonectomy-like 
syndromes which emerged when one of the lungs is 
destroyed due to therapy complications or serious infectious 
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disease, mimicking post-pneumonectomy syndrome 
consequences (4).

Thanks to the very long follow-up we report a case of 
“reverse mediastinal shift”, occurring 25 years after left 
pneumonectomy for motorcycle accident trauma. The 
patient discloses mediastinal shift toward the residual lung 
due to anomalous pleural effusion accumulation, displacing 
trachea and causing compression on the residual pulmonary 
artery. We present the following article in accordance with 
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/shc.2020.04.03).

Case presentation

A 15-year-old healthy male patient, with unremarkable 
medical history, due to motorcycle accident underwent 
exploratory laparotomy and emergency left pneumonectomy 
with no sign of damage to the liver o abdomen. Five 
months later, he developed a bronchopleural fistula treated 
with partial success by Abruzzini surgical procedure (5). It 

consists in a trans-sternal approach with wide mediastinal 
dissection, far from any infected site, in order to close the 
bronchial stump after bronchopleural fistula’s identification. 
The subsequent management was conservative with local 
applications of neomycin sulphate until fistula’s complete 
closure. 

After 25 years of complete wellness, at 44-year-old, 
he experienced cough, asthenia and progressive intense 
dyspnoea. Clinical examination revealed hypoxemia, 
reduction of breath sounds in the right hemithorax 
and wheezing. Chest X-ray was unremarkable, while a 
computed tomography (CT) scan revealed mediastinal shift 
toward the right residual lung, showing a protrusion of 
mediastinal pleura causing an almost complete compression 
of the residual pulmonary artery (Figure 1). Moreover, the 
CT-scan evidenced an inhomogeneous pleural effusion 
and presence of diffuse pleural thickenings with calcified 
plaques.

Cardiac ultrasound showed a slight compression of 
the left ventricle (Figure 2) due to compression, without 

Figure 1 CT scan before (left) and after (right) chest drain. Evidence of the protrusion of mediastinal pleura against trachea and 
compression of the residual pulmonary artery.

Figure 2 Ultrasound 4-chamber view with compression of the left ventricle.
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pulmonary artery hypertension or  hemodynamic 
impairment.

A chest drain was placed with emission of 1,3 liters 
of jelly brownish liquid. After the procedure, the patient 
reported immediate relief from the symptoms. Cytological 
examination was negative for cancerous cells  and 
microbiological culture examinations. Instead, the exudative 
liquid was described as amorphous materials with red blood 
lysed cells, histiocytes with hemosiderin pigment, some 
granulocytes and lymphocytes. 

Pleural cavity was then explored by video-assisted 
thoracoscopy. No macroscopic alterations were found. 
Pleural biopsy disclosed chronic pleuritic (i.e., pleura’s 
inflammation and thickening), probably due to lung 
removal, without any sign of neoplasm or infection. 

During several years of follow-up, even after anti-
inflammatory and steroid therapy, hypertensive pleural 
effusion recurrence is observed annually. Thus, the patient 
(actual age 55-year-old) performed CT scan and evaluation 
about once a year to understand whether pleural drainage is 
needed to avoid hyperdistention and mediastinal shift, or if 
symptoms rise.

Discussion

After pneumonectomy, mediastinum shifts toward the 
empty hemithorax is commonly observed. In a small 
group of patients, an excessive mediastinal rotation 
displaces trachea, main bronchus and residual pulmonary 
artery towards vertebral column or descending aorta. 
This alteration results in a symptomatic central airway 
compression and pulmonary hypertension, the so-called 
post-pneumonectomy syndrome (6,7).

The etiology of this condition has not yet been found, 
but it seems to be related to the softness and elasticity 
of mediastinal tissues. This could also explain why these 
syndromes are usually developed in young patients and 
children, or in the early postoperative period. Moreover, 
the observed event infrequency can also be correlated to 
the unusual long survival, due to pneumonectomy non-
oncological origins, which does not allow to compare it 
with other reports. In our case, we had the opportunity 
to start the follow-up of a 25-year post-pneumonectomy 
patient, disclosing a hypertensive pleural effusion of the 
operated side. We have explored all the common causes of 
pleural effusions: increase in hydrostatic pressure, reduction 
of oncotic pressure, movements transdiaphragmatic of 
ascitic fluid, hepatobiliary fistula, intrathoracic malignant 

neoplasia, infection of the pleural cavity. All the exams 
were negative, but the result was a growing force in the 
fluid overcoming the resistance of residual lung, up to the 
bulging of the mediastinal pleura (Figure 1). The failure of 
pleura contention resulted in a compression of the residual 
pulmonary artery and dislocation of the trachea, making 
emergency chest drainage the only effective treatment 
for a potential life-threatening condition. The increased 
pressure in the pleural cavity tries to find a way through 
the mediastinal pleura, between the heart, anteriorly, and 
the aorta posteriorly, finding in the mediastinum a “locus 
minoris resistentiae”. Our best supposition on pathological 
event’s genesis is linked to a possible excessive dissection of 
the posterior mediastinum, during Abruzzini procedure in 
the adolescence. Although no certain pathophysiological 
explanation has been found, what is certain is that pleural 
drainage performed annually is necessary to prevent 
the onset of symptoms and potential cardiopulmonary 
arrest. Thus, the best option for the patient is to perform 
scheduled controls to avoid any major damage. After  
38-year from the incident, excluding the pleura effusion 
recurrence, the patient is healthy and conducting a normal 
life.

In conclusion, what we could call “reverse post-
pneumonectomy syndrome” must be considered within 
the spectrum of post-pneumonectomy syndromes, in 
patients developing dyspnea, cough or asthenia long after 
pneumonectomy. The changes related to pneumonectomy 
are deep in human body and certainly can affect everyday 
life of the patient who suffers it. The few data available 
on patients with long survivals do not allow to have a 
clear picture on the whole spectrum of pathologies that 
these patients can face. Probably in the future, thanks 
to the improvement of adjuvant medical therapies, we 
will find many more patients with long survivals after 
pneumonectomy for cancer that will allow us to have 
much more data to analyse in order to better stratify these 
findings and be able to find more satisfactory explanations.
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