
Lung transplantation and esophageal dysfunction
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Advances in surgical technique, lung preservation methods, reperfusion injury and infection management, and 
postoperative intensive care have improved survival rates in the immediate postoperative period of lung transplantation; 
however, subsequent evolution places lung transplants in the group of organ transplants with poorer outcomes, with 
acute rejection and most commonly bronchiolitis obliterans being cited as major causes of this (1,2). The bronchiolitis 
obliterans syndrome (BOS) concept has been used to describe post-transplant lung function impairment as unaccounted 
for by bronchial anastomosis stenosis, infection or acute rejection (1). Time from transplantation to BOS development 
may range from a few months to several years but mean time to diagnosis is 16-20 months on most occasions. For most 
patients BOS is a progressive condition virtually irresponsive to enhanced immunosuppression; it is responsible for >30% 
of all deaths occurring in the third year after surgery (2).

Etiologic factors potentially involved in BOS development include those associated with esophagogastric disease, 
most particularly gastroesophageal reflux (GER).

The relationship between esophagogastric and respiratory conditions is well supported by epidemiologic data (3), 
and may occur according to three distinct models – first, some conditions such as systemic sclerosis may entail similar 
pathogenic mechanisms in the respiratory and digestive systems; secondly, some functional digestive disorders such as 
reflux may induce various impairments in the respiratory system; finally, in conditions such as chronic obstructive pulmo-
nary disease (4) respiratory changes induce digestive impairments. Not only are these three situations mutually exclusive 
but they may commonly interact with each other to perpetuate or aggravate lesions.

In patients with end-stage lung disease eligible for lung transplantation GER, esophageal dysmotility, and gastropa-
resis are highly prevalent, with estimated frequencies of 68%, 76.7%, and 50%, respectively (5-8). Lung transplantation 
worsens these disorders, and vagus nerve injury, local ischemia, post-surgery esophageal and mediastinal scarring, and 
autonomic nervous system changes have been involved as potential mechanisms (9). 

GER in patients with respiratory conditions has a pattern that differs from the one seen in individuals with severe 
erosive esophagitis – a higher proportion of reflux in the upper esophagus is found in patients with respiratory symp-
toms (10). 

Multiple reports consider GER a high-risk factor for BOS based on association studies, the potential role of microaspi-
ration as chronic rejection trigger, and clinical evidence of better outcomes in patients undergoing fundoplication (1,11,12); 
however, some studies have conflicting results, and find no clear association between reflux severity and BOS, poor 
results with acid secretion inhibitors (13), and inconsistent improvement with fundoplication. All this has led to consider 
esophageal motor dysfunction a key factor for both reflux development (14,15) and lung allograft rejection (16).

Clinical diagnosis is clearly insufficient in assessing these patients. Neither symptom frequency nor symptom 
severity allow to predict GER, motor changes, or the presence of an endoscopic lesion (11,13,17).

During the past few years multiple studies were performed in these patients using manometry, pH-metry and 
other “conventional” techniques, which revealed a high rate of GER and manometric changes such as increased pressure 
gradient between chest and abdomen, low pressure in the lower esophageal sphincter, and hypomotility disorders in the 
esophageal body, all of them associated with GER. 

Studies using high-resolution manometry and newer endpoints (Chicago Classification, V.3), and the possibility of 
simultaneous impedancemetry and impedance pH-metry recordings on an outpatient basis represent a significant advance. 
A more accurate assessment of the esophageal motor behavior and its relationship with the progression of esophageal 
contents, whether following reflux or deglutition, offers new possibilities for both diagnostic and therapeutic approaches. 
The study by Ciriza de los Ríos et al., included in this issue of The Spanish Journal of Gastroenterology (Revista Española 
de Enfermedades Digestivas) (18), discusses esophageal motor dysfunction in patients with end-stage lung disease both 
before and after lung transplantation and according to the presence of lung graft rejection. This paper is among the limited 
number of studies where high-resolution manometry is used. Its results confirm that ineffective esophageal motility is 
the most common esophageal motor disorder in patients with GERD-related respiratory symptoms (9,19). Consistent with 
most reported articles, the study also found a significant increase in contractile hyperactivity patterns and esophagogas-
tric junction outflow obstruction (EGJOO) post-transplant. Hypercontractile behavior after transplantation does not seem 
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to be related with any prior motor disorder, is more common in patients with poorer outcomes, and persists over time. 
Interestingly, regarding the latter aspect isolated cases have been reported where contractile hyperactivity subsided and 
normal motility recovered within few months (6) and at 2 years post-transplant (20). Establishing the cause of esophageal 
hypercontractility and its potential impact on allograft dysfunction is challenging. The two mechanisms most commonly 
involved in the origin of this motor disorder are excessive muscle fiber excitation, which results in muscle layer hypertrophy, 
and esophagogastric junction obstruction. Whether this is an epiphenomenon or a determinant of transplant outcome in 
these patients remains to be elucidated. 

EGJOO identification suggests responses to many standing questions. EGJOO at least partly explains the develop-
ment of contractile hyperactivity in patients with adequate muscular responsiveness; in patients with severe hypomotili-
ty-type motor disorders (aperistalsis) its presence may originate manometry recordings similar to those of achalasia, which 
would explain the relatively high number of patients with this manometric diagnosis in some studies (9). Furthermore, 
patients with this motility pattern are more prone to develop BOS with less reflux and an increased rate of incomplete 
bolus transit, as detected in high-resolution impedance manometry studies, which may facilitate nonacidic microaspiration.

With these data in mind, the fact stands to reason that significant risk factors for BOS may include, in addition to GER, 
esophageal dysmotility, particularly EGJOO, and impaired bolus or reflux transit (16). In this regard, it is highly advisable 
that attempts be made to identify these factors using high-resolution impedance manometry and impedance pH-metry 
in order to schedule appropriate therapy, since treatment with acid secretion inhibitors or fundoplication is ineffective or 
even counterproductive for some patients with EGJOO. 

Any efforts directed to improve the prognosis of patients with lung transplant should be considered, and further 
studies are needed with careful designs and enough power to better define the most appropriate therapeutic options for 
each individual patient.
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