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Abstract
Background  Aerophagia is caused by the swallowing of excessive air and associated with various gastrointestinal 
symptoms. Aerophagia is diagnosed based on the observation of the occurrence of excessive air swallowing or 
ingestion; however, it tends to be difficult and often delayed. Early recognition and diagnosis of aerophagia are 
required to avoid unnecessary diagnostic investigations or serious clinical complications. Given that multichannel 
intraluminal impedance–pH measurement can discriminate gas, liquid, and mixed swallows, it can be useful for the 
diagnosis of aerophagia.

Case presentation  A 7-year-old girl presented to us with vomiting, and abdominal radiography showed dilatation 
of the stomach and intestine with no signs of mechanical obstruction. After successful conservative treatment, her 
symptoms recurred. Along with frequent visible and audible air swallowing, computed tomography (CT) revealed 
a severely dilated stomach with organoaxial volvulus. Multichannel intraluminal impedance–pH measurement was 
performed for further exploration. Patients showed numerous air swallows, particularly in the daytime during the 
24-h recording period. She was diagnosed with aerophagia complicated by gastric volvulus. Given that she had a 
mental disorder and psychological counseling was difficult, laparoscopic anterior gastropexy and gastrostomy were 
performed to correct the gastric volvulus and decompression of gastric dilation by gastrostomy.

Conclusions  In addition to clinical symptoms, multichannel intraluminal impedance–pH measurement may help 
more accurately and objectively diagnose aerophagia. Further studies of air swallowing patterns may be useful for 
understanding the pathophysiological mechanism of aerophagia.
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Background
Aerophagia in children is defined by the Rome IV crite-
ria as all of the following signs and symptoms: excessive 
air swallowing, abdominal distension caused by intralu-
minal air that increases during the day, repetitive belch-
ing and/or increased flatus, and repetitive belching or 
increased flatus occurring for a minimum of 2 months 
after appropriate evaluation [1]. Aerophagia has been 
observed in 8.8% of the institutionalized mentally handi-
capped population [2]. Until recently, studying air swal-
lowing objectively for a prolonged period was difficult. 
With esophageal multichannel intraluminal impedance 
(MII) monitoring, evaluating swallowing frequencies 
and discriminating normal swallows from air swallows 
has become possible [3]. This study aimed to assess the 
advantage of MII–pH measurement for the diagnosis of 
aerophagia.

Case presentation
A 7-year-old girl with mental disability caused by chro-
mosome 4 q34-pter partial monosomy and chromosome 
7 p21-pter partial trisomy was referred to our emer-
gency department after vomiting six or seven times. Her 
blood examination revealed a blood urea nitrogen level 
of 24.6  mg/dL, indicating dehydration. Plain abdominal 
radiography showed stomach dilation following vomiting 
(Fig.  1a), and the intestines had no signs of mechanical 
obstruction (Fig. 1b). After successful conservative treat-
ment, such as intravenous fluid infusion and withdrawal 
of food and water, her symptoms recurred twice more. 
Along with frequent visible and audible air swallowing, 
CT revealed a severely dilated stomach with organoaxial 
volvulus. MII–pH measurement was conducted for fur-
ther exploration.

The study protocol was approved by the Kagawa Uni-
versity Ethics Review Board (No. H26-137). The patient 
was examined after informed consent was obtained from 
her parents.

In this case, 24-h MII–pH measurement was per-
formed using Sleuth recording devices (Sandhill Sci-
entific System, Denver, CO, USA). The position of the 
MII–pH catheter was confirmed by X-ray imaging. 
Impedance data were automatically evaluated using the 
BioVIEW analysis software program, and each tracing 
was manually reviewed. An air swallow was defined as a 
peak superior to 1000 ohms above the baseline moving in 
the antegrade direction and measured in the most distal 
impedance segment (Fig. 2) [4]. During the 24-h record-
ing period, the patient exhibited aerophagia 374 during 
the day and 13 times during the night. (Fig. 3). A gastric 
air reflux or a gastric belch was defined as a rapid rise 
of > 3000 ohms in the retrograde direction over at least 
two consecutive impedance sites that moved toward 
the mouth [5]. She also belched repetitively. Abnormal 

gastroesophageal reflux (GER) was not observed, and 
her pH reflux index, bolus exposure index, and number 
of total reflux episodes were 0%, 1.2%, and 20, respec-
tively. She was diagnosed with aerophagia complicated 
with gastric volvulus. Because she had mental retarda-
tion, psychological counseling was difficult. Despite of 
conservative treatment, she had repeated gastric volvu-
lus. Therefore, laparoscopic anterior gastropexy and gas-
trostomy were performed to correct the gastric volvulus 
and decompression of gastric dilation. Thereafter, she 
was free of symptoms, and plain abdominal X-ray imag-
ing did not show dilatation of the stomach after surgery.

Discussion and conclusions
Pathologic aerophagia is observed in 8.8% of institution-
alized mentally handicapped individuals [2]. Moreover, 
aerophagia has been observed in mentally handicapped 
patients and in those with neurologic disorders as a 
habitual means of self-harm, or as a way of dealing with 
boredom [6]. In healthy children with high sensitivity and 
introverted personalities that present aerophagia as part 
of a functional disease, the symptoms are precipitated by 
psychological stress [7].

In most of the reported cases, the correct diagnosis of 
pediatric aerophagia was initially missed [6–8]. Early rec-
ognition and correct diagnosis help alleviate parents’ or 
patient’s anxiety and prevent unnecessary testing, treat-
ments, and hospital admissions [2, 6, 8]. In some cases, 
severe aerophagia causes massive bowel distention and 
can result in ileus, volvulus, and intestinal necrosis or 
perforation [6]. Confirming the excessive volume of air 
objectively has been difficult. Recently, combined MII–
pH measurement has become increasingly important 
for evaluating GER or esophageal function [5, 9]. MII 
detects GER episodes based on changes in electrical 
resistance to the flow of an electrical current between a 

Fig. 1  Plain abdominal X-ray image. (a) Plain abdominal X-ray image 
showing markedly distended stomach when vomiting. (b) Plain abdomi-
nal X-ray image showing massively dilated intestines when not vomiting 
with no signs of mechanical obstruction
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pair of electrodes placed on the MII probe when a liquid, 
semisolid, or gas bolus moves between them [10, 11]. By 
detecting reflux regardless of the pH value and distin-
guishing swallowing (antegrade flow) from authentic 
GER (retrograde flow), the combination of esophageal pH 
monitoring and impedance measurement offers several 
advantages over standard pH monitoring. In addition, it 
can accurately detect the height of the refluxate by multi 
channels. Esophageal MII monitoring can evaluate swal-
lowing frequencies and discriminate normal swallows 

from air swallows [3]. In this case, MII monitoring helped 
us diagnose aerophagia. Although no description about 
MII monitoring when diagnose aerophagia is present 
in Rome IV criteria, MII monitoring may be potentially 
helpful for the diagnosis of aerophagia. For obvious ethi-
cal reasons, no controlled study is conducted in pediatric 
populations. Given that only small reports evaluate aero-
phagia using MII monitoring [3, 8, 12], more studies are 
needed to evaluate the diagnostic value of MII in children 
with aerophagia.

Fig. 2  Aerophagia. A peak of impedance superior to 1000 ohms above the baseline moving in the antegrade direction and measured in the most distal 
impedance segment
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In the present case, overdistended transverse colon 
and distended stomach caused by aerophagia have also 
been considered important predisposing factors to the 
development of gastric volvulus. Such distended intes-
tines, particularly the distended transverse colon, fur-
ther promoted the volvulation of the stomach. Thus, the 
vicious circle caused by gastric volvulus and pathologic 
aerophagia contributed to the progression of abdominal 
distension, resulting in persistent gastrointestinal tract 
distention. The treatment of chronic gastric volvulus 
depends on symptomatology [13].

Effective reassurance and explanation of symptoms 
to the parents and child are essential in the treatment 
of aerophagia. Often, during the visit, the clinician can 
help the child become aware of air swallowing. For con-
servative therapy, eating slowly, avoiding chewing gum 
and drinking carbonated beverages, and using psycho-
therapeutic strategies for the alleviation of anxiety may 
be helpful [2]. Moreover, simethicone and dimethicone 
can reduce gas formation in the bowel [7]. Benzodiaz-
epines are also used sometimes for expectation of anti-
anxiety [1]. Those with persistent and severe symptoms 
should undergo gastropexy [13, 14]. Some recent studies 
have reported the usefulness of laparoscopic gastropexy, 
which is a minimally invasive technique, in patients with 
chronic gastric volvulus [15]. Although gastropexy could 
not treat aerophagia, laparoscopic gastropexy combined 
with gastrostomy is a good indication for chronic gastric 
volvulus complicated by pathologic aerophagia. As our 
patient had mental retardation and recurrent symptoms, 
psychological counseling seemed to be difficult and sur-
gical treatment was selected.

MII–pH measurement can provide objective evi-
dence of excessive air swallowing and repetitive belch; 
therefore, this case report could be an example of the 

well-known role of MII–pH measurement in supporting 
diagnosis of aedophagia.
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Fig. 3  MII waveform during the 24-h recording period
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