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Description

Pulmonary hypertension (PH) is a condition characterized by high blood 
pressure in the pulmonary arteries that supply the lungs. It can lead to severe 
respiratory distress and even death if left untreated. Single lung transplantation 
(SLT) is a treatment option for patients with severe primary pulmonary 
hypertension (PPH). However, SLT can be associated with complications such 
as unilateral pulmonary edema, which can be life-threatening. In this article, we 
will discuss the use of independent ventilation and extracorporeal membrane 
oxygenation (ECMO) for severe unilateral pulmonary edema after SLT for PPH.

Unilateral pulmonary edema after SLT

Unilateral pulmonary edema is a rare complication after SLT. It occurs 
when there is an imbalance in the perfusion of the transplanted lung, resulting 
in increased pressure in the pulmonary capillaries and subsequent fluid 
accumulation in the alveoli. Unilateral pulmonary edema can lead to severe 
respiratory distress, hypoxemia and even death if not treated promptly.

Independent ventilation

Independent ventilation (IV) is a technique used to manage unilateral 
pulmonary edema after SLT. IV involves selectively ventilating the transplanted 
lung while allowing the non-transplanted lung to rest. This allows for better 
oxygenation and ventilation of the transplanted lung while minimizing the 
risk of ventilator-induced lung injury to the non-transplanted lung. IV can be 
achieved by using a double-lumen endotracheal tube or a bronchial blocker. 
A double-lumen endotracheal tube is a specialized breathing tube that allows 
for independent ventilation of each lung. A bronchial blocker is a device that is 
placed in the non-transplanted lung's bronchus to prevent air from entering that 
lung while allowing air to enter the transplanted lung.

ECMO

Extracorporeal membrane oxygenation (ECMO) is a technique used 
to support patients with severe respiratory and/or cardiac failure. ECMO 
involves the insertion of cannulas into the patient's veins or arteries, which 
are connected to an external circuit that pumps blood through a membrane 
oxygenator to remove carbon dioxide and add oxygen before returning the 
blood to the patient's body. ECMO can support the patient's respiratory and/
or cardiac function while allowing time for the lungs and/or heart to recover. 
ECMO can be used in conjunction with IV to manage severe unilateral 
pulmonary edema after SLT. The combination of ECMO and IV can provide 

optimal oxygenation and ventilation to the transplanted lung while minimizing 
the risk of ventilator-induced lung injury to the non-transplanted lung.

Efficacy and safety of IV and ECMO

Several studies have reported the use of IV and ECMO for the 
management of severe unilateral pulmonary edema after SLT. A retrospective 
study published in the Journal of Thoracic Disease in 2017 reported that IV 
and ECMO were effective in improving oxygenation and reducing the need 
for mechanical ventilation in patients with severe unilateral pulmonary edema 
after SLT. The study also reported a low incidence of complications associated 
with IV and ECMO. Another study published in the Annals of Thoracic Surgery 
in 2014 reported similar findings, with IV and ECMO being effective in 
managing severe unilateral pulmonary edema after SLT with a low incidence 
of complications.

Unilateral pulmonary edema is a rare but potentially life-threatening 
complication after SLT for PPH. IV and ECMO are effective techniques for 
managing severe unilateral pulmonary edema after SLT. The combination of IV 
and ECMO can provide optimal oxygenation and ventilation to the transplanted 
lung while minimizing the risk of ventilator-induced lung injury to the non-
transplanted lung. While IV and ECMO are generally safe, careful patient 
selection and monitoring are essential to minimize the risk of complications.

Unilateral pulmonary edema is a medical condition in which there is an 
accumulation of fluid in the lung tissue and air spaces of one lung. It is a rare 
condition and usually occurs as a complication of lung surgery, including lung 
transplantation. The most common cause of unilateral pulmonary edema after 
lung transplantation is related to the surgical procedure, where an imbalance 
in blood flow to the transplanted lung results in high pressure within the 
capillaries of the lung, leading to the accumulation of fluid in the lung tissue 
and air spaces.

Symptoms of unilateral pulmonary edema

The symptoms of unilateral pulmonary edema can vary depending on the 
severity of the condition. Some of the common symptoms of this condition 
include Shortness of breath, Difficulty breathing, Rapid breathing, Coughing, 
Chest pain, Bluish skin color, Low blood pressure.

Diagnosis of unilateral pulmonary edema

To diagnose unilateral pulmonary edema, a doctor may perform a chest 
X-ray, a CT scan, or an ultrasound. These tests can help identify the presence 
of fluid in the lung tissue and air spaces. A doctor may also perform a blood test 
to check the oxygen level and carbon dioxide levels in the blood.

Treatment of unilateral pulmonary edema

The treatment of unilateral pulmonary edema depends on the severity of 
the condition. The primary aim of treatment is to improve oxygen levels and 
reduce fluid accumulation in the affected lung. In some cases, mechanical 
ventilation may be required to improve oxygenation. For unilateral pulmonary 
edema after lung transplantation, a technique called independent ventilation 
(IV) may be used. This technique involves selectively ventilating the 
transplanted lung while allowing the non-transplanted lung to rest. This allows 
for better oxygenation and ventilation of the transplanted lung while minimizing 
the risk of ventilator-induced lung injury to the non-transplanted lung.
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In severe cases, extracorporeal membrane oxygenation (ECMO) may 
be used to support the patient's respiratory function. ECMO is a technique in 
which a machine is used to oxygenate and remove carbon dioxide from the 
blood outside the body. This can be used in conjunction with IV to provide 
optimal oxygenation and ventilation to the transplanted lung while minimizing 
the risk of ventilator-induced lung injury to the non-transplanted lung. Unilateral 
pulmonary edema is a rare but potentially life-threatening complication after 
lung surgery, including lung transplantation. Early diagnosis and prompt 
treatment are essential to prevent complications and improve outcomes. IV 
and ECMO are effective techniques for managing severe unilateral pulmonary 
edema after lung transplantation and careful patient selection and monitoring 
are essential to minimize the risk of complications.

Today, the standard treatment for some cases of severe pulmonary 
hypertension is single lung transplantation (SLT). The postoperative 
development of reperfusion edoema in the graft, a potentially lethal cause of 
respiratory failure, is a known complication. Temporizing support measures 
can save lives because reperfusion edoema may be a process that can be 
reversed. We describe the case of a 48-year-old lady who underwent right SLT 
for primary (unexplained) pulmonary hypertension and afterwards experienced 
severe reperfusion edoema. It was decided to use extracorporeal membrane 
oxygenation (ECMO). Later, independent lung breathing was started, which 
led to noticeably better oxygenation and the removal of ECMO. We come 
to the conclusion that reperfusion edoema caused by SLT for pulmonary 
hypertension may be treated specifically well with independent lung ventilation 
and ECMO if required.

A 48-year-old female patient arrived with exertional dyspnea for six months. 
An echocardiography revealed signs of significant pulmonary hypertension, 
cardiomegaly and prominent main and proximal pulmonary arteries (Fig. 1) in 
addition to cardiomegaly. The results of a right cardiac catheterization showed 
that the right atrial mean pressure was 9, the right ventricular mean pressure 
was 87/2, the pulmonary arterial pressure was 92/27 with a mean of 53, the 

mean pulmonary capillary wedge pressure was 11 and the aortic pressure was 
117/67 with a mean [1-5].

Reperfusion edoema frequently complicates SLT in pulmonary 
hypertension patients and may be part of the reason why these patients 
have a higher perioperative risk than nonpulmonary hypertensive individuals. 
In most cases, reperfusion edoema is reversible, therefore temporising 
interventions may have a substantial impact on the result. In the instance of 
severe reperfusion edoema after SLT for the lungs, this case demonstrates 
prospective uses for ECMO and independent lung breathing.
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