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Abstract

Eructation can be commonly seen in patients with Gastroesophageal Reflux Disease (GERD). It is also seen in functional
behavioral disorder which is commonly treated with behavioral and speech therapy. In the setting of Obstructive Sleep
Apnea (OSA); Aerophagia (swallowing air) can be encountered after initiation of Continuous Positive Airway Pressure
(CPAP) therapy and can cause eructation, increased bloating and flatus. We present a rare case of persistent nocturnal
eructation which resolved after the diagnosis and treatment of OSA with CPAP therapy.

Abbreviations

GERD: Gastroesophageal Reflux Disease; OSA: Obstructive Sleep Apnea; CPAP: Continuous Positive Airway Pressure; BMI:
Body Mass Index; UES: Upper Esophageal Sphincter; LES: Lower Esophageal Sphincter; PAP: Positive Airway Pressure;
CPAP: Continuous Positive Airway Pressure; AHI: Apnea Hypopnea Index; NIP: Negative Intrathoracic Pressure

Introduction

Aerophagia, the swallowing of air, is a functional gastroin-
testinal disorder that results in abdominal distension, belch-
ing, and flatulence [1]. When occurring in the absence of oth-
er disorders, it is seen as a behavioral disorder and commonly
treated with behavioral therapy and/or speech therapy [2].
Aerophagia is one of the main sources of stomach gas and
is commonly believed to be a putative cause of eructation
and other gas-related abdominal symptoms. Eructation may
be classified into one of two types, supragastric or gastric. In
supragastric eructation, air is stored and released in and from
the esophagus and is typically voluntary. This is sometimes
done with inspiration against a closed glottis while the upper
esophageal sphincter is relaxed, creating a negative intratho-
racic pressure that suctions air through the upper esophageal
sphincter (UES) [3]. In gastric belching, air enters the stom-
ach during a transient lower-esophageal sphincter relaxation,
and is usually involuntary [4]. In the context of OSA treatment
with PAP therapy, aerophagia is typically considered to be a
sequelae, particularly associated with pre-existing gastric re-
flux disorder and is rarely seen prior to therapy [5]. Positive
airway pressure (PAP) can force air through a dysfunctional
upper esophageal sphincter secondary to GERD. A case where
eructation resolves with PAP therapy has not been previously
reported in the literature.

Case Report

A 66-year-old gentleman presented to our sleep clinic for
nocturnal eructation for two years. Patient and wife described
a very loud, distinct belching that only occurs throughout
the night, as though the patient was gulping air, and was ex-
tremely disruptive to both of their sleep. The wife noted that
the patient was snoring and would occasionally be gasping
for breath prior to these episodes. The patient reported mild
daytime sleepiness. (Epworth Sleepiness Score 10) His symp-
toms did not improve with sleeping with his head elevated or
sleeping sitting up.

General Surgery evaluated the patient and treated him
empirically with Neomycin and Flagyl for one week with no
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relief. Initiation of Metoclopramide improved but did not re-
solve his symptoms. Right upper quadrant ultrasound showed
normal hepatobiliary and gallbladder anatomy. Etiologies of
bacterial overgrowth and gallbladder dysfunction were thus
ruled out. He was seen by ENT who felt his symptoms were
the result of Esophageal dysfunction and referred to Gastro-
enterology, where an endoscopy revealed no abnormalities
of the esophageal lumen. Barium esophagogram revealed
esophageal dysmotility with tertiary contractions.

A course of Proton Pump Inhibitor was also completed
with minimal change in the Eructation symptoms although the
dysphagia had resolved by the time of his presentation to the
clinic.His medical history also included a history of dysphagia
and GERD. 3 years prior to his presentation to the sleep clinic,
he reported intermittent dysphagia with both food and lig-

uids occasionally becoming lodged in his throat area. Because
the patient also reported snoring, witnessed apneas, and day-
time sleepiness, STOP-BANG Score of 7/8 with an Epworth
Sleepiness Score of 12/24, he was judged to have a increased
risk of sleep apnea. Physical examination was unremarkable
except for BMI 32, Neck circumference 17% Inches. Crowded
oropharynx, Mallampati IV. An in-lab polysomnography was
conducted that showed moderate obstructive sleep apnea
with an AHI (Apnea Hypopnea Index) of 17.9/hr and the pa-
tient was split to CPAP therapy the same night. CPAP of 8 cm
of H20 was found to be effective (Figure 1).

When seen on follow-up after CPAP therapy had been
started for 4 weeks, the patient reported complete resolution
of his nighttime eructation. His residual AHI was 2.3/hr. His
symptoms remain resolved and have not returned in long-

Hypnogram
Waka
MYl
M2
N3
REM :
10:44 PM 1143 PM 1242 AM 1:41 AN 240 AM 3:39 AM 4:38 AM 537 AM
Respiratory Events
E, nea : ' -
yngﬁm IlI ¥ ¥ [ ] [ B e [ LI |
pup ’%: . a 1 i -, A . .l
Eﬁggne tokes
- ; , _ — )
10:44 PM 11:43 PM 12:42 AM 1:41 AM 2:40 AM 339 AM 4:38 AM 537 AM
SpO2%
100
=] ! ‘g
BO 4§
-
60 4
5g ! — . -
10:44 PM 1143 PM 1242 AM 1:41 AM 2:40 AM 3:39 AM 4:38 AM 5:37 AM
Body Position
Supine _—I_ N | E—
Right-2de o
1044 PM 11:43 PM 1242 AM 1:41 AM 2:40 AM 339 AM 4:38 AM 537 AW
Limb Movement Events
Laft-Leg | - [ —.Ill- L1 I__ 1
Ri%:nq_gg 1 M | RN N .. — mi o m 1 ] 1 |
Ba Lais
Left + Ar ] [ [T [ o
Right + Ar 1 L] mion " i in 1 [ I
Bath + Ar
PLM Senes )
i E -+ —
10:44 PM 11:43 PM 12:42 AM 1:41 AM 2:40 AM 339 AM 438 AM 537 AM
CPAP / Bil gvel & BiLeval AC (IPAP FEPAP) [ APAP { ASY [ VAUTO
] —=Tan) TAFArt -
By ’§ I
E335°
= 3
-...JI:I - ' | - 4
10:44 PM 11:43 PM 12:42 AM 1:41 AM 2:40 &AM 339 AM 4:38 AM 5:37 AM
Figure 1: Hypnogram (Split-night sleep study summary).
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term follow-up up to two years after initiation of therapy.

Discussion

Persistent eructation is typically seen as a sequela of be-
havioral aerophagia or gastrointestinal dyspepsia. Involun-
tary nocturnal persistent eructation is rare and has not pre-
viously been reported in the medical literature. We suggest
that inspirations against an upper airway obstruction as in ob-
structive sleep apnea events can create an increased negative
intrathoracic pressure that can force air up through open or
incompetent lower & upper esophageal sphincters. The es-
cape of this trapped air (with each apnea recovery) can lead
to repeated disruptive belching events. Mechanism of events
the patient’s prior history of dysphagia, although resolved

at the time of his presentation to the clinic, may indicate a
disorder of the esophageal sphincters, possibly secondary to
GERD or dysmotility seen during esophagogram. Increasing
negative intrathoracic pressure during inspiratory effort on
a closed airway transmitted to the esophagus likely causes
upward suction of air into the esophagus. During recovery
gasps after from apneic events this air likely escapes and best
explains the recurrent nocturnal eructation.Other causes of
nocturnal eructation such as dyspepsia are unlikely in this
patient due to complete resolution with treatment of his ob-
structive sleep apnea with PAP (Figure 2 and Figure 3).

Summary

Snoring/sleep apnea is not generally considered as a com-

Closed Airway- Obstructive Apnea - Belching

Inspiration against o closed airway = Increased Negative Intrathoracic pressure

Trachea

Stomach

NIP* 2 Upward suction of Air into Esophagus

“NIP- Negative Infrathoracic Pressure

Figure 2: Closed airway-obstructive apnea- belching.

Esophagus

Closed Ai

Singh A, White J, Zhang E.

*LES- Lower esophageal Sphincter |

Figure 3: Proposed mechanism for eructation.
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mon cause of eructation and an association has not been pre-
viously reported in the literature. We suggest that persistent
nocturnal eructation can be a diagnostic clue towards OSA
and screening for the same may help avoid unnecessary diag-
nostic testing. Nocturnal eructation in a patient with OSA and
without other disorders of the gastrointestinal tract may be
treated with PAP therapy before more procedures (Endosco-
pies/Imaging) or medication trials are considered.

Authors Statement

All authors have seen and approved the manuscript.

Financial Support

The author(s) received no financial support for the re-
search, authorship, and/or publication of this article.

Conflict of Interest

The author(s) declared no potential conflicts of interest
with respect to the research, authorship, and/or publication
of this article.

References

1. Morabito G, Romeo C, Romano C (2014) Functional aerophagia
in children: A frequent, a typical disorder. Case Rep Gastroenter-
ol 8:123-128.

2. Bredenoord AJ, Weusten BL, Timmer R, et al. (2006) Belching
(ructus). Ned Tijdschr Geneeskd 150: 1385-1389.

3. Bredenoord AJ, Smout AJ (2007) Physiologic and pathologic
belching. Clin Gastroenterol Hepatol 5: 772-775.

4. Bredenoord AJ (2013) Management of belching, hiccups, and
aerophagia. Clin Gastroenterol Hepatol 11: 6-12.

5. Watson NF, Mystkowski SK (2008) Aerophagia and gastroesoph-
ageal reflux disease in patients using continuous positive airway
pressure: A preliminary observation. J Clin Sleep Med 4: 434-438.

DOI: 10.36959/532/323

Copyright: © 2021 Singh A, et al. This is an open-access article distributed under the terms of
the Creative Commons Attribution License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

P SCHOLARS.DIRECT

Singh et al. Ann Sleep Med 2021, 3(1):39-42

Open Access | Page 42 |


https://pubmed.ncbi.nlm.nih.gov/24847194/
https://pubmed.ncbi.nlm.nih.gov/24847194/
https://pubmed.ncbi.nlm.nih.gov/24847194/
https://pubmed.ncbi.nlm.nih.gov/16841586/
https://pubmed.ncbi.nlm.nih.gov/16841586/
https://pubmed.ncbi.nlm.nih.gov/17481963/
https://pubmed.ncbi.nlm.nih.gov/17481963/
https://pubmed.ncbi.nlm.nih.gov/22982101/
https://pubmed.ncbi.nlm.nih.gov/22982101/
https://pubmed.ncbi.nlm.nih.gov/18853700/
https://pubmed.ncbi.nlm.nih.gov/18853700/
https://pubmed.ncbi.nlm.nih.gov/18853700/

	Title
	Abstract
	Abbreviations
	Introduction
	Case Report 
	Discussion
	Summary
	Authors Statement 
	Financial Support 
	Conflict of Interest 
	Figure 1
	Figure 2
	Figure 3
	References

