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Gastroesophageal reflux, the movement of gastric content into the esophagus, 

is a physiological phenomenon that occurs multiple times a day. When it leads 

to esophageal mucosal damage and/or symptoms such as heartburn and 

regurgitation, it is referred to as gastroesophageal reflux disease. This thesis 

covers studies on gastroesophageal reflux disease, mainly focusing on nocturnal 

gastroesophageal reflux. We evaluated current available treatment options, 

investigated the effect of sleep position on nocturnal reflux and explored sleep 

positional therapy as novel treatment strategy for nocturnal gastroesophageal 

reflux. 

Part 1 – Nocturnal gastroesophageal reflux
Nocturnal gastroesophageal reflux is associated with impaired sleep quality, 

reduced quality of life and more severe forms of esophageal diseases. Therefore, 

effective treatment of these troublesome nocturnal symptoms is key. In chapter 
2, we systematically identified, evaluated, and summarized the current available 

interventions (lifestyle modifications, pharmacological and surgical interventions) 

for the treatment of nocturnal gastroesophageal reflux. A step-up treatment 

strategy, including head of bed elevation, prolonging the time between dinner 

and bedtime, promoting the left lateral decubitus position and treatment with 

acid-suppressive medication is recommended for the treatment of nocturnal 

gastroesophageal reflux symptoms. Laparoscopic fundoplication is reserved for 

severe disease only. There is insufficient evidence for a recommendation on the 

use of nasal continuous positive airway pressure, hypnotics, baclofen and adding 

bedtime H2 receptor antagonists to PPI therapy for reducing nocturnal reflux.

In chapter 3, we explored the effect of spontaneous sleep position on nocturnal 

gastroesophageal reflux. In patients referred for ambulatory pH-impedance reflux 

monitoring, the concurrent sleep position was measured using a sleep position 

measurement device (measuring left, right, supine, and prone positions). We 

observed that the left lateral decubitus position was associated with significantly 

shorter nocturnal esophageal acid exposure time and faster esophageal acid 

clearance compared with the supine and right lateral decubitus positions. Findings 

of this study suggest that when the left lateral decubitus sleep position can be 

promoted, patients will have a substantially lower acid exposure time, which may 

result in less esophageal damage and fewer nocturnal reflux symptoms. 
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This hypothesis was investigated in a single center, prospective, randomized, 

double-blind, sham-controlled trial in 100 patients with nocturnal symptoms of 

gastroesophageal reflux. However, the first COVID-19 outbreak and subsequent 

worldwide lockdowns resulted in a temporal suspension of many types of 

(non-COVID-19-related) medical research. We redesigned this clinical trial to a 

fully ‘’COVID-19 proof’’ clinical trial and we shared our experiences in chapter 
4. Institutional review board approval, patient recruitment, informed consent 

procedure, dispensing the medical device, and trial monitoring visits were all done 

remotely. Interestingly, this led to a more “patient-centered” and more efficient 

clinical trial.

The results of this study were presented in chapter 5. The aim of this study was 

to evaluate the effects of a novel electronic sleep positional therapy wearable 

device on (1) sleep position and (2) nocturnal reflux symptoms. Patients were 

advised to sleep in the left lateral decubitus position and were randomly assigned 

to a device programmed to either produce a vibration when in the right lateral 

position (intervention) or only during the first 20 minutes (sham device). We 

found a profound effect of the positional therapy wearable device on sleep 

position with almost total absence of the right lateral decubitus position and a 

remarkable increase in the left lateral decubitus position. The rate of treatment 

success, defined as a 50% or more reduction in the nocturnal reflux score, was 

44% in the intervention group (22 of 50) vs 24% in the sham group (12 of 50), 

which is a statistically significant risk difference of 20%. In addition, important 

secondary outcomes favored the intervention group; we observed more reflux-

free nights, a higher patient-reported treatment success rate and lower scores of 

(nocturnal) reflux symptoms measured by questionnaires. These findings indicate 

that positional therapy can be a valuable treatment strategy for patients with 

nocturnal symptoms of gastroesophageal reflux. 

While the preceding study demonstrated improvement in nocturnal reflux 

symptoms of sleep positional therapy, the effects on objective reflux parameters 

were not studied. Therefore, we performed a single-center, prospective, 

interventional study in 30 patients, which is presented in chapter 6.  Patients with 

nocturnal reflux symptoms and nocturnal esophageal acid exposure time ≥1.5% 

measured off acid-suppressive medication by ambulatory pH-impedance reflux 

monitoring were included. Patients were treated with the same positional therapy 
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wearable device as in the previous study. After two weeks of treatment, the pH-

impedance study was repeated. We demonstrate that sleep positional therapy 

significantly reduces the number of reflux episodes and significantly reduces 

nocturnal esophageal acid exposure time in patients with normal esophageal 

motility. The results of this study indicate that sleep positional therapy also 

improves pH-impedance parameters, adding to the evidence that this novel 

therapy is a valuable addition to the GERD treatment regime.

Part 2 – Management of dysphagia after anti-
reflux surgery
In severe and well-selected cases of GERD, anti-reflux surgery may be considered. 

During this operation, the fundus of the stomach is totally (Nissen fundoplication) 

or partially (Toupet fundoplication) wrapped around the distal part of the 

esophagus. By restoring the integrity of the antireflux barrier, it effectively heals 

erosive reflux esophagitis and reduces reflux symptoms. Persistent dysphagia 

after laparoscopic fundoplication is a troublesome complication, which can 

seriously affect quality of life and may even compromise adequate food intake. 

Pneumatic dilation of the esophagogastric junction including the antireflux wrap 

has been suggested to relieve dysphagia symptoms and retrospective data shows 

reasonably good efficacy rates.

In chapter 7 we presented the results of a multicentre, single-blind, randomized, 

sham-controlled trial of patients with persistent dysphagia (> 3 months) after 

laparoscopic fundoplication. Patients were randomly assigned to pneumatic 

dilation using a 35-mm balloon or sham dilation under deep sedation. Primary 

outcome was treatment success, defined as an Eckardt score <4 and a minimal 

reduction of 2 points in the Eckardt score after 30 days. The success rates of 

pneumatic dilation (7/21 patients (33%)) and sham dilation (8/21 patients (38%)) 

were similar after 30 days. Quality of life, reflux and dysphagia symptoms after 

treatment were also not significantly different between the two groups. Thus, 

there is no rationale to perform pneumatic dilation in patients without any 

objective metric of obstruction or anatomical defect. Other treatment options, 

such as modulation of esophageal sensitivity, should be explored. 


