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Abstract

Belching is defined as an audible escape of air from the esophagus or the stomach into the pharynx. It

becomes pathologic if it is excessive and becomes bothersome. According to Rome IV diagnostic criteria,
there is a belching disorder when one experiences bothersome belching (severe enough to impact on usual
activities) more than 3 days a week. Esophageal impedance can differentiate between gastric and supragastric
belching. The aim of this review was to provide data on pathogenesis and diagnosis of supragastric belching
and study its relationship with gastroesophageal reflux disease and psychological factors. Treatment options

for supragastric belching are also presented.
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INTRODUCTION

Belching is defined as an audible escape of air from the
esophagus ot the stomach into the pharynx.I'”l Belching
is a result of the vagally mediated reflex that relaxes the
lower esophageal sphincter (LES) and is activated when the
accumulation of air in the stomach increases the gastric
volume.”¥ At the end of the process, gastric ventilation
occurs.

Depending on the anatomical site where the refluxed
gas has its origin, esophagus or stomach, belches can be
supragastric or gastric. Belching becomes pathologic if
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it is excessive and becomes bothersome. Based on Rome
IV diagnostic criteria, belching disorders are classified
as excessive supragastric belching (SGB) and excessive
gastric belching, The following criteria must be fulfilled for
the last 3 months with symptom onset at least 6 months
prior to diagnosis: bothersome belching (severe enough to
impact on usual activities) from the esophagus or stomach,
more than 3 days a week.I'"”l The observation of frequent,
repetitive belching is a supportive criterion for excessive
SGB. Nevertheless, intraluminal impedance measurement is
required to distinguish supragastric from gastric belching,>!
Ructus and eructation are synonyms for belching,*”!
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Although excessive SGB can be an isolated symptom,
in some patients, it is associated with gastroesophageal
reflux disease (GERD), functional dyspepsia (FD),
bulimia nervosa, obsessive-compulsive disorder, or
anxiety disorder.[** In patients with upper gastrointestinal
complaints referred to tertiary care units, SGB was
present in 3.4% of patients.”! The long-tenured view
was that excessive belching was a direct consequence of
aerophagia (excessive swallowing of air into the stomach).
However, according to Rome 1V criteria, aerophagia and
excessive SGB are two distinct disorders with different
pathogenetic mechanisms. Aerophagia occurs less often
than SGB. Itis caused by the swallowing of alarge quantity
of air leading to abdominal distension, bloating, and
excessive gastric belching.!'”!

Socio-psychological factors have an essential role in the
pathogenesis of the disease. Belching is absent during sleep
and significantly reduced when patients with excessive
SGB are unaware that they are observed or when they are
distracted.l”® SGB is a learned and self-induced behavioral
phenomenon with no organic substrate. Psychological
factors play an important role in symptom frequency and
severity. Esophageal impedance is the gold standard for
diagnosis. The aim of this review was to provide data on
the pathogenesis and diagnosis of supragastric belching and
study its relationship with gastroesophageal reflux disease
and psychological factors.

PATHOPHYSIOLOGY AND DIAGNOSIS OF
BELCHING

The current knowledge we have on belching is based on
observations from studies using esophageal impedance
monitoring. In addition, esophageal manometry helped to
identify the events happening just before or during SGB.
Therefore, this part of the review is based on impedance
and manometric changes observed in belching, Esophageal
impedance monitoring allows the assessment of the
intraluminal movement of gas or liquid, the direction of
flow, and the nature of esophageal content. Therefore,
aerophagia [Figure 1a], SGB [Figure 1b], and gastric
belches [Figure 1c| can be differentiated, and the origin
of bothersome complaints can be established.l The main
components of the SGB reflex are sensory reception,
neural pathways, central nervous system integration, and
neurochemical mediation.1°

One of the first studies on belching using esophageal
impedance was the study of Bredenoord ez a/!''! In gastric
belches, air originates from the proximal stomach and is
swallowed while eating or drinking, Gastric belches prevent

Saudi Journal of Gastroenterology | Volume 28 | Issue 3 | May-June 2022

the accumulation of important amounts of air in the
stomach. The swallowed air, distends the proximal stomach,
which induces transient relaxations of the LES (TLESR).
TLESRs allow the passage of air in the esophagus with
distention of the esophageal body, which induces upper
esophageal sphincter (UES) relaxation, and air escapes in
the pharynx.'"!l In impedance, this oral movement of gas
is seen as an increase in impedance starting in the distal
channel (close to LES because the air comes from the
stomach), followed by an increase in the impedance in more
proximal channels; therefore, a retrograde rise in impedance
corresponding to the retrograde movement of air is
observed [Figure 1c]. In SGB, the air is “swallowed” (not
literally, but it comes from the pharynx) and does not
reach the stomach. There is a rapid antegrade flow of
air, followed by a retrograde movement. The impedance
catheter records an increased impedance in the proximal
channel, moving toward LES (the swallowed air goes
down), followed by a rapid retrograde return of impedance
to baseline (the drop in impedance begins distally and
progresses proximally, being determined by the air moving
towards the mouth to be expelled)!'! [Figure 1b].

Esophageal manometry performed at the same time
with esophageal impedance showed both pharyngeal
contractions and decreases in esophageal body pressure
immediately before the increase in electrical impedance.
Based on these observations, the authors suggested two
possible mechanisms for SGB: 1. a pharyngeal contraction
pushing the air in the esophagus and 2. the negative
esophageal pressure gradient, sucking the air in. In
addition, an increase of abdominal pressure was observed,
attributed to abdominal strain, probably the mechanism
used to evacuate the esophageal air.'! The pharyngeal
contraction described using conventional manometry (seen
as a pressure rise) proved to be a pharyngeal intrabolus
pressure in high-resolution esophageal manometry and not
a peristaltic contraction.”! The authors hypothesized that
the retraction of the tongue base pushes air in the pharynx,
and through opened UES into the esophagus, like a piston,
while the nasopharynx is closed.

The sequence of events leading to SGB was further
completed and confirmed by the study of Kessing
et al" The first phenomenon that takes place in SGB
is contraction and movement of the diaphragm toward
the abdominal cavity, creating a negative intraesophageal
pressure, followed by the opening of the UES, which allows
the air to be sucked into the esophagus. The entering of
air in the esophagus is confirmed by an anterograde rise in
esophageal impedance. LES pressure remains unchanged
ot even increases.'"'? In comparison, most gastric belches
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Figure 1: a. Air swallowing results in an increase in impedance starting in proximal impedance channels Imp 1 and going down to the stomach;
b. Supragastric belch — swallowed air (air going down), returns rapidly towards the mouth, from the distal esophagus (Imp 6) to proximal
esophagus (Imp 1); c. gastric belch — the air originates from the stomach, the increase in impedance is observed first distally (channel Imp 6),

and afterwards, air moves rapidly to the proximal esophagus (Imp 1)

are associated with TLESR episodes or a decrease of
LES pressure that allow gastric air to be vented from the
stomach. Another important difference between SGB and
gastric belches refers to the timing of the UES opening;
The UES opens early in SGB to allow passage of air in the
esophagus, while it opens late in gastric belches, after the
onset of the retrograde airflow, to allow air to pass from
the esophagus to the pharynx.["”

One of the functions of the UES is to prevent esophageal
air insufflation during periods of negative intrathoracic
pressure, like during inspiration. The factors determining
the opening of the UES in SGB are not yet elucidated.
During TLESR, UES is opened, allowing the air suction
type of SGB during the reflux period.!’! Esophageal
distention determined by air insufflation opens the UES.['*
However, as mentioned above, in patients with SGB, there
is a decrease in esophageal pressure preceding the air
sucking, Swallowing also opens the UES, but this aspect
was not observed in manometry before SGB.I"!

Currently, impedance monitoring is the diagnostic tool for
excessive SGB. Further, 24-h ambulatory pH-impedance
monitoring is used to differentiate SGB from gastric
belches and GERD, even if SGB and GERD seem to
coexist. Gastric belches determine an increase in impedance
starting in the distal channel and progressing to the mouth.
SGB is recognized by an increase in impedance, starting
in the most proximal channel and rapidly progressing
to the distal channel, followed by a retrograde drop in
impedance (starting distally and progressing proximally)
as air is eliminated.l Based on manometry and impedance
studies, two methods used by patients with SGB to bring
air into the esophagus were identified: the air-suction
method and the ait-injection method.[! SGBs can be
present in healthy subjects. Koukias ¢# a/” reported thatin
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healthy subjects (n = 40), the number of SGB ranges from
none to 15/24 h (median value = 0, mean value = 3), the
upper limit of normal (95" percentile) being considered
13/24 h. A few years eatlier, another group reported
fewer SGBs/24 h (median of 2 SBGs per 24 h), but only
10 healthy subjects were evaluated.!'>'"!

PATHOGENESIS OF SUPRAGASTRIC BELCHING

As the diaphragm can be controlled voluntarily, one
hypothesis regarding the development of SGB is thatin the
beginning, belching is self-induced to relieve symptoms such
as fullness from the upper part of the abdomen. Afterwards,
this action becomes a learned behavior, and the patientis no
longer aware that he or she can control the belches."” SGB
is almost absent during sleep, supporting the idea that it is
a voluntary behavior.”! Psychological factors are involved
in excessive SGB development, influence its severity, and
psychological therapies can be used in treating this disorder.
The presumed factors that are involved in the pathogenesis
and outcome of SGB are presented in Figure 2.

Psychological factors and SGB

Supragastric belching is a disabling behavioral disorder
that can significantly impact a patient’s quality of
life (QOL) and interfere with daily functioning, including
work and school absenteeism, difficulty with household
chores, and decreased social and leisure activities.®!7-’]
Although the association of psychiatric disorders and
functional gastrointestinal disorders (FGIDs) is well
established, the association between SGB and psychiatric
comorbidities has not been adequately studied.” SGB
has been described in patients with psychiatric troubles
such as obsessive-compulsive disorder, depression, anxiety
disorders, and eating disorders (bulimia nervosa and

anorexia nervosa).?' !
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Figure 2: The factors involved in the pathogenesis and outcome of supragastric belching (SGB). GERD, gastroesophageal reflux disease; CBT,

cognitive behavioral therapy

The role of psychological factors in SGB is proven by
several observations.”**" First, the frequency of belching
worsens under stress. Second, there are no SGBs during
sleep. It was reported that distracting the patients resulted in
a decrease in SGBs frequency. Similatly, when patients were
unaware they were studied, fewer SGBs occurred.!'>!>26:2]
These observations support the idea that SGB is a

self-induced behavioral phenomenon.

Known psychological vulnerabilities are related to the
onset and exacerbation of gastrointestinal disorders.
Early-life adversity, psychopathology, and maladaptive
coping have been involved in FGDIs and motility
disorders.””! Psychosocial factors, such as stress, learned
fear of symptoms, and maladaptive coping (e.g., food
avoidance), can contribute to the onset and maintenance
of excessive belching. As symptoms increase, associated
psychosocial stress and reduced coping ability may
lead to anxiety and depression symptoms. Maladaptive
coping (failure to accept or adapt to symptoms and
limitations imposed by them), inability to manage
unpleasant adverse effects, or cope with uncomfortable
symptoms has been linked with a decrease in QOL.P

The relationship between anxiety, depression, and SGB has
been evaluated in the current literature with inconsistent
results. Sun ez a/® conducted a study involving 20 patients
that met the diagnostic criteria of belch, reporting no
significant relationship between belch severity and anxiety
or depression status. Furthermore, Kessing e a/. observed
no significant differences related to anxiety levels between
patients with none to mild, moderate, and severe belching
symptoms.’ Bredenoord e a/. found no elevation in
anxiety and depression levels in patients with SGB.'"! On
the contrary, Punkkinen ¢ /"% conducted a randomized
trial evaluating the effects of behavioral therapy on SGB.
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At baseline, the included participants were assessed for
anxiety and depression status. Almost half of the patients
reported a Beck anxiety inventory score of =8, indicating
anxiety, and 30% reported a Beck depression inventory
score of 213, indicating depression, much more compared
with the prevalence observed in the general Finnish
population.??

Early recognition and appropriate classification are of
cardinal importance for guiding diagnostic reasoning
and informing therapeutic decisions. Effective treatment
of patients with SGB requires an understanding of
the psychosocial background against which symptoms
occur. A comprehensive assessment of whether other
circumstances such as pain, anger, depressed mood, anxiety
can elicit or precipitate the belching is recommended.
Psychological factors are linked with the symptoms and
prognosis.”’!

Gastroesophageal reflux disease and SGB

Belches, including SGBs, are often observed in patients
with GERD, making researchers ask themselves if SGB
was the cause or the consequence of reflux episodes.!”
Gastric belches are related with meals being often observed
postprandially. In contrast, SGBs seem not to be related
with meals.!"'!

Koukias ¢ al”! analyzed 2950 reports during a period of
4 years. The aim of the study was to establish the prevalence
of excessive SGB in a gastrointestinal physiology unit and
to analyze the relationship between GERD, esophageal
motility, and excessive SGB. One hundred patients (3.4%)
with excessive SGB were identified, and 95% of these
patients had typical reflux symptoms, while 65% reported
dysphagia. Pathological esophageal acid exposure was
observed in 41% of patients with SGB. SGBs preceding
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reflux episodes were responsible for 27% of the total acid
exposure time, supporting the hypothesis according to which
SGB plays a role in the pathogenesis of GERD. Esophageal
hypomotility was found in 44% of patients. Patients with
ineffective motility had more SGBs compated to patients
with normal motility (118.3 + 106.1 vs 80.6 £ 75.7,
P =0.020). Motility changes were frequent failed peristalsis,
weak peristalsis with large defects, and weak peristalsis with
small defects.”! GERD can induce hypomotility of the
esophageal body; therefore, it may be a confounding factor.
However, patients with normal acid exposure and SGB also
had esophageal hypomotility. Excessive SGB was rarely
independent from other upper gastrointestinal symptoms (5
of 100 patients). Nevertheless, 14% of patients with
excessive SGB did not consider that they were suffering
from excessive SGB and did not consider it a health issue,
making the prevalence of SGB difficult to establish.”) The
study did not analyze the effect of parameters involved in
the pathogenesis of SGB, such as diaphragmatic movement,
hiatus hernia, reflux volume, and psychological factors. The
study could not distinguish between cause and effect in the
SGB/esophageal hypomotility association, not in the SGB/
GERD association.

Another study!"l analyzed the relationship between
excessive SGB and GERD in 50 patients with reflux
symptoms and 10 healthy subjects. All the subjects
underwent ambulatory 24-h pH-impedance. SGBs were
identified in half of GERD patients and half of healthy
subjects, but the median number of belches/24 h was higher
in GERD (13 vs. 2). In connection with the pathogenesis of
SGB, two main physiopathological patterns were observed:
1/3 of SGBs occurred just before the onset of reflux
episode (in less than 1 s); 18% of SGBs occurred during
the reflux episode, with the onset being 4-10 s after the
start of the reflux episode. This study showed that SGB
episodes occurred more frequently in GERD patients, and
half of SGB were in close temporal relation to refluxes. In
some cases, SGBs elicit reflux episodes, and in other cases,
SGBs might be a response to an unpleasant esophageal

sensation induced by reflux.!"’]

Kessing et a/PY analyzed 90 patients with troublesome
belching, who performed ambulatory 24-h pH-impedance
for reflux symptoms. The severity of belching was classified
using a 3-point scale, the belches perceived during the
monitoring day were recorded in a diary, and SGB
and gastric belches were analyzed. Patients with severe
complaints had more SGBs that coincided with reflux
episodes compared to patients with moderate and none
to mild complaints. Both SGBs and gastric belches were
more likely perceived by the patientif they coincided with a
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liquid reflux. In a subgroup of patients, one-third of liquid
refluxes were preceded by SGB and thus may have caused
the refluxes. The authors concluded that the burden of
belching in patients with GERD complaining of severe
belching was caused by excessive SGBs.P!

A recent study by Jeong ef a/!") compared belching and
their relationship with reflux events in patients with GERD
and >5 belches/day (n = 10) and in patients with belching
disorder (BD, n = 10). Both groups of patients exhibited
GBs and SGBs, and interestingly, the SGB/GB ratio was
not different between the two groups. The most common
type of belching was SGB in both groups. SGBs were
related to reflux episodes in GERD patients but not in
BD patients. Most of the SGBs in patients with BD were
non-acidic.!"’!

Therefore, the relation between SGB and GERD
seems to be bidirectional. Forty percent of patients
with excessive SGB have pathological esophageal acid
exposure,’” while 1/3 of refluxes seem to be induced
by SGBs. One hypothesis is that SGBs are a response to
an unpleasant esophageal sensation.'"! This hypothesis is
supported by the observation that SGBs occur more often
in patients with ineffective esophageal motility."” Ineffective
esophageal motility is associated with a delayed esophageal
clearance,*'? which can be the substrate of the unpleasant
esophageal sensation mentioned above.

TREATMENT OF SUPRAGASTRIC BELCHING

As mentioned above, SGB is a learned behavior. Therefore,
psychological therapies have a major role in SGB treatment,
and more importantly, they are effective, underling once
more that psychological factors play an important role in
SGB pathogenesis and outcome. Psychological therapies
aim to identify the self-learned pattern of behavior in SGB.
The first step in SGB treatment is offering reassurance
and a careful explanation of its behavioral origin and a
thorough explanation of the cause of belching, Patients are
encouraged to believe that they can control their symptoms,
and belching is used as a hint to remind them to keep the
mouth open to avoid swallowing more air.’

One technique is speech therapy, focusing on unlearning the
behavior with a speech pathologist. The sessions consist of
explanations, creating awareness of esophageal air influx,
and exercises (glottis training, breathing, and vocal exercises)
to discontinue the SGB mechanism. In an open-label
study of 11 patients,? after ten 1-hour sessions of speech
therapy, frequency and intensity of SGBs decreased in
most patients. Another more recent and retrospective study
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analyzed treatment outcomes in 48 patients with SGB and
reported improvement of SGBs in 83% of patients after
10 sessions of speech therapy.” These studies measured
the effect of therapy by using visual analogue scale (VAS)
scores. One small study used an office-based procedure to
treat excessive belching, In one session, the patients were
thought to breathe slowly and diaphragmatically with the
mouth open to prevent belching, Four of the five patients
had no complaints one month later."

Several studies reported that structured cognitive-behavioral
therapy (CBT) was effective on patients’ symptoms. CBT
sessions were focused on recognizing early warning
signals and preventative exercises; a decrease in healthcare
utilization and improvement in the overall QOL was noted,
and the favorable effects lasted up to 12 months.’’?* One
recent study including 39 patients that completed five CBT
sessions reported that the number of SGBs decreased
significantly in parallel with improved social and daily
activities.” These patients were followed for the next 12
months, and the authors reported that the positive effects
of CBT persisted at 6- and 12-months follow-ups. The
factors associated with a better outcome after CBT were
a lower number of SGBs, a lower hypervigilance score,
and a higher proficiency score. The proficiency score
assessed the patient’s understanding and implementation
of the CBT exercises, starting with the acceptance that
SGB is a behavioral phenomenon, continuing with the
ability to identify warning signals, and then to adhere
to exercises.’’! All these studies were rather small.
Nevertheless, the available data and experts’ opinion!*)
suggest that psychological therapies are effective and
represent the main treatment option in SGB. However,
the major drawback in clinical practice is the availability
of experts trained in speech therapy or CBT.

Diaphragmatic breathing exercises represent another
form of behavioral therapy that can reduce belching and
restore the gastroesophageal pressure gradient.P>*#% In
one study, patients with PPI-refractory GERD (36 patients)
and belching were either included in the diaphragmatic
breathing exercises group (15 patients) or remained on a
waitlist (the control group).I*? Sixty percent of patients in
the treatment group and none in the control group achieved
a reduction by 50% in belching VAS. In addition, QOL
improved in the treatment group. The favorable results
were maintained at 4-month follow-up.l*”! Similatly, a
more recent study on 42 patients with SGB reported that
after five sessions of behavioral therapy (diaphragmatic
breathing exercises), the frequency and severity of SGB
at 6-month follow-up decreased in the treatment group
compared with the control group (follow-up without
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intervention). After 6 months, patients from the control
group were offered behavioral therapy. Of the 36 patients
evaluated after 12 months, an improvement of SGB was
observed in 75% of patients. Depression scores also
decreased, and mental well-being improved. The effects on
anxiety scores and on health-related QOL were modest.*

Pharmacological treatment for SGB is limited to the
use of baclofen, an agonist of the y-aminobutyric acid
B receptor which inhibits TLESRs. An open-label study
reported that baclofen improved SGB by reducing all flow
events. The reduction was correlated with the increase in
LES sphincter pressure and the decrease of swallowing
rate.”! These data were not confirmed by a randomized
double-blind, placebo-controlled, crossover study that
included 20 patients with rumination syndrome and SGB.™!
After fundoplication for reflux surgery, the number of GBs
and SGBs decreased.*!

CONCLUSION

SGB is a self-induced learned behavior. The “swallowed”
air is rapidly eliminated without reaching the stomach.
Ph-esophageal intraluminal impedance is the gold standard
in differentiating between gastric and SGBs. Psychological
factors play a major role in SGB development, and
psychological therapies are efficient in treating this disorder.
Patients with excessive belches are likely to suffer from
SGB. The relation between SGB and GERD seems to be
bidirectional. SGBs induce some of the reflux episodes,
while patients with SGB were found to have pathological
reflux and gastro-esophageal reflux symptoms.
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