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Abstract 

Background: Disordered eating behaviour including binge-eating often results in significant medical conditions, 
which are at times fatal. It can result in acute gastric dilatation which can lead to ischemic necrosis and stomach rup-
ture. Dyspepsia and bloating are common symptoms following binge eating. Patients commonly use over-the-coun-
ter medications like sodium bicarbonate or home remedies for relief. However, in very rare, reported cases, sodium 
bicarbonate has been attributed to cause acute gastric dilatation and spontaneous gastric rupture instead.

Methods: We report two cases of spontaneous gastric rupture following consumption of sodium bicarbonate con-
taining antacids after a large meal, and a review of the literature of similar cases.

Results: A total of 36 cases were identified. Approximately half of the cases (47.2%) were correlated with eating dis-
orders, with higher prevalence in females (69%) and a very high mortality rate (41.6%). Amongst the 36 cases, sodium 
bicarbonate ingestion was associated with 10 cases. The lesser curvature (36.1%) and anterior wall (33.3%) are the 
most common sites of rupture. Associated causes include binge-eating, gas release from sodium bicarbonate, gastric 
content fermentation, proximal and distal outlet obstruction, and muscular atony.

Discussion: Sudden distension and impaired emptying mechanism of the stomach is necessary for spontaneous 
gastric rupture to occur. Acute gastric dilatation with perforation requires definitive surgical management. There 
should be a low threshold of suspicion for patients presenting with severe abdominal pain and abdominal disten-
sion following an episode of binge-eating. There is a need for patient education around the use of over-the-counter 
medications or home remedies.
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Plain English summary 

Disordered eating ranges from simple dieting to eating disorders. A large proportion of overweight or obese adoles-
cents and young adults engage in disordered eating behaviours, most commonly binge-eating. While such behav-
iours can result in significant medical conditions, it commonly results in uncomfortable gastrointestinal symptoms. 
Over-the-counter medications are often used to relieve symptoms like indigestion, abdominal pain, and heartburn. 
Sodium bicarbonate, a common ingredient in these medications, has been associated with spontaneous stomach 
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Introduction
Disordered eating includes a spectrum of eating-related 
problems, from simple dieting to eating disorders [1]. 
Disordered eating behaviour (DEB) can be defined as 
dysfunctional eating practices that do not meet the 
full diagnostic criteria of an eating disorder, including 
but not limited to practices such as bingeing and pur-
gative practices [2]. While there is limited data about 
the true prevalence of DEB, studies indicate that a large 
proportion of overweight or obese adolescents and 
young adults engage in DEB [3, 4]. Amongst the differ-
ent DEBs, bingeing behaviour is common. A quarter of 
overweight and obese children and adolescents are esti-
mated to binge or engage in loss of control eating [5]. 
According to data from 2013 to 2014, approximately 
a third (31.6%) of Australian adolescents engage in 
DEB, and nearly a third engage in binge-eating (29.7%) 
[6]. These teenagers are also more likely to experience 
clinical mental health problems. Apart from mental 
health comorbidities, DEB is of significant medical 
concern as it is associated with increased risk of alco-
hol and tobacco use, poor nutritional intake and qual-
ity, and significant weight gain over time [4]. Amongst 
the myriad of medical consequence associated with 
DEB, an uncommon but serious and potentially fatal 
complication includes acute gastric dilatation (AGD) 
with or without gastric rupture [7]. This can occur fol-
lowing an episode of binge-eating or having a heavier 
meal after prolonged fasting [8]. The first known case 
of gastric rupture associated with AGD was described 
by Evans [7] in 1968, in a patient with anorexia nervosa. 
Since then, several cases of gastric rupture associated 
with AGD following a binge-eating episode have been 
described in literature [9–11].

Patients with DEB frequently complain of gastroin-
testinal symptoms [12] such as heartburn, bloating, and 
upper abdominal pain [13]. In patients with eating disor-
ders, functional heartburn and functional dyspepsia are 
common, occurring in 22–51% and 23–45% respectively 
[14, 15]. In bulimic patients, bloating is the most com-
mon symptom reported (74.4%) [16], likely secondary 

to their binge-eating episodes. These gastrointestinal 
symptoms cause pain and discomfort to the individual, 
some of whom may attempt to seek instant relief with 
medications prescribed by their doctor. However, due to 
the stigma and guilt associated with DEB, particularly 
binge-eating [1, 2], patients may not seek medical advice 
and instead turn to home remedies, over-the-counter 
(OTC) medications, or solutions found online. A quick 
search online may return some of the following home 
remedies: trying ginger, mixing baking soda with water, 
or taking liquorice supplements. OTC medications tar-
geted at treating dyspepsia and heartburn include ant-
acids, some of which may include sodium bicarbonate. 
While these home remedies and OTC medications may 
be safe at recommended doses, patients may not fully 
understand the adverse effects, including risk of fatality, 
associated with excessive doses [17–19]. Baking soda 
or sodium bicarbonate is commonly available, has been 
associated with causing spontaneous gastric rupture 
[20]. Several case reports have been published, drawing 
the association between sodium bicarbonate ingestion, 
AGD, and gastric rupture [21, 22].

We present two cases of patients with an acute gastric 
rupture at our institution with history suggesting the 
consumption of sodium bicarbonate-containing antacids 
after an episode of binge-eating, and a review of litera-
ture for similar cases.

Case report
Case 1
A 21-years-old woman was brought in by ambulance to 
the Emergency Department of a peripheral hospital in 
obvious distress, with complaints of sudden onset severe 
epigastric pain and vomiting following an episode of 
binge-eating. She had taken laxatives and sodium bicar-
bonate at home to relieve the abdominal discomfort. Her 
symptoms worsened and she was brought to the hospital 
urgently.

On examination, her abdomen was distended with gen-
eralised tenderness without any obvious signs of perito-
nism. However, the pain had not improved with opioids 

rupture. Despite this, sodium bicarbonate is suggested online as a home remedy for these symptoms. In this article 
we report two such cases of spontaneous stomach ruptures following the consumption of sodium bicarbonate 
containing antacids, following a large meal. We then review the literature for similar cases. We discuss the functional 
changes in the body resulting in the injury, the mortality rates, suggested management approaches and the rel-
evance of our study. Our article emphasises the need for a low threshold of suspicion for patients presenting with 
severe abdominal pain with abdominal distension following a binge-eating episode. There is also a need to educate 
patients surrounding the use of over-the-counter medications or home remedies, as they are often unaware of poten-
tially fatal adverse effects with inappropriate use.
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and methoxyflurane administered in the ambulance en-
route to hospital.

Her initial observations were within normal range, but 
venous blood gas analysis showed acidosis with a pH of 
7.284,  PCO2 of 62.6 mmHg, and a lactate of 1.49 mmol/L. 
Her opioid requirements were increasing and within half 
an hour of presentation, she developed global board-
like rigidity. Repeat pathological investigations revealed 
worsening acidosis. A transfer was organised to our ter-
tiary hospital for an urgent surgical review for further 
management.

Clinically, her condition deteriorated en-route and 
required high dosage of opioids. On arrival to the Emer-
gency Department at our hospital, she was found to be 
unconscious, mottled in appearance, with a markedly 
distended and rigid abdomen. Further examination sug-
gested that her legs were completely ischaemic consistent 
with lack of venous return secondary to inferior vena cava 
occlusion. At this point, her acidosis had worsened fur-
ther with a pH of 6.99,  PCO2 of 117 mmHg, and a lactate 
of 2.2 mmol/L. An urgent portable chest X-ray (Fig. 1A) 
revealed pneumoperitoneum and a markedly dilated 
stomach (Fig. 1B). She underwent a rapid sequence intu-
bation with ketamine and rocuronium, and a needle 
decompression of her abdomen in the Emergency Depart-
ment to improve cardiac output before being transferred 
to the operation theatre for an urgent laparotomy.

Laparotomy revealed an extremely dilated stom-
ach filled with partially digested food material. After 
decompression, a large perforation was identified on 
the posterior/medial wall of the stomach involving the 
lesser curvature, measuring around 15  cm surrounded 
by ischaemic changes. The small and large bowels were 
dilated but no ischaemic changes or perforation were 
noted. A damage control operation was performed. 
Because of the nature of the perforation and non-via-
ble stomach, a total gastrectomy and washout was per-
formed. The ends of the oesophagus and the duodenum 
were stapled off and laparostomy was performed using an 
abdominal vacuum dressing. The entire procedure was 
extremely challenging as the patient was unstable and 
required maximum inotropic support, intravenous flu-
ids, and blood. She was transferred to the intensive care 
unit postoperatively with multiple organ dysfunction and 
a plan for a relook laparotomy after correcting her organ 
dysfunction. Unfortunately, she passed away the follow-
ing morning due to uncontrolled disseminated intravas-
cular coagulopathy and multi-organ failure.

Her past medical history included a diagnosis of binge-
eating disorder 3  years prior to her acute episode. She 
engaged in regular binge-eating followed by fasting for 
up to 24 h. On histological examination, no pathological 
lesions were found on the stomach wall except for ischae-
mic changes related to the rupture.

Fig. 1 a Portable X-ray of chest showing pneumoperitoneum and markedly dilated stomach. b Portable X-ray of abdomen showing grossly dilated 
stomach to pelvis
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Case 2
A 63-years-old man self-presented to the Emergency 
Department of our hospital with complaints of worsen-
ing epigastric pain associated with sweating and multiple 
small volume vomits.

On presentation, the patient reported that he was pre-
viously well during the day and has a past medical his-
tory of myocardial infarction with percutaneous stenting 
and gastro-oesophageal reflux disease. He had consumed 
a large Mexican dinner of nachos accompanied by a full 
bottle of red wine. He went to bed and was awoken by 
epigastric pain for which he took a tablet of Esomepra-
zole 20  mg. However, the pain did not subside, and he 
ingested some baking soda (quantity he could not rec-
ollect). He mentioned that he remembered baking soda 
being used as a home remedy for symptoms of dyspepsia 

or indigestion. However, his symptoms worsened follow-
ing the ingestion of baking soda.

On presentation, he was diaphoretic, and his abdo-
men was very tender on palpation with guarding in the 
upper abdomen. His observations were within normal 
limits. Considering his previous history of myocardial 
infarction, he was initially worked up with concerns of 
acute coronary syndrome. However, serial ECG showed 
no dynamic ST changes. A venous blood gas analysis 
revealed a normal pH of 7.377,  PCO2 of 52.4 mmHg, but 
a high lactate of 3.2 mmol/L.

An urgent portable chest X-ray (Fig. 2) suggested pneu-
moperitoneum, with air under the left hemidiaphragm. 
Considering the patient’s vitals were stable, a Computed 
Tomography (CT) scan of the abdomen and pelvis was 
performed (Fig.  3A–C), revealing moderate amounts of 
extraluminal gas in the upper abdomen, both intraperi-
toneally and retroperitoneally, best seen along the lesser 
curve of the gastric body. Small amounts of gas and 
fluid were noted between the pancreatic body and stom-
ach (Fig.  3A, B), and in the subhepatic space (Fig.  3C). 
A surgical review initially diagnosed him with a perfo-
rated peptic ulcer. He was initiated on triple antibiotics 
therapy of Intravenous ampicillin, metronidazole, and 
gentamicin. A nasogastric tube was placed with suction 
to decompress the stomach, and he was scheduled for 
urgent operation.

A midline laparotomy revealed a significant amount 
of contaminated fluid in the lesser curvature around the 
gastro-hepatic ligament and in the abdominal cavity. The 
gastro-hepatic ligament was divided and a 6 cm long lin-
ear tear along the lesser curvature near the left gastric 
artery was found (Fig.  4). Necrotic tissue surrounding 
the perforation was cleared. The stomach was full of food Fig. 2 Portable X-ray of chest done in emergency department

Fig. 3 a Axial slice of abdomen CT showing free air in peritoneal cavity. b Coronal slice of abdomen CT showing free air near the lesser curvature. c 
Sagittal slice of abdomen CT showing subhepatic free air
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residue and red wine. The tear was primarily repaired in 
two layers with absorbable (3.0 PDS) sutures and a Jack-
son Pratt drain was placed in the gastro-hepatic area after 
a washout. There was minimal blood loss. The patient 
was observed in the ward post-operatively. His post-
operative period was prolonged due to development of 
a left basal pneumonia, a deep abdominal wall collection 
at the laparotomy site, and left back pain secondary to 
small splenic infarcts. All these complications were man-
aged conservatively. He had a further uneventful course 
of recovery and was followed up at our clinic in 2 months 
after discharge.

Methods
The literature search and review was conducted by Y.H.

The initial search was implemented on September 22, 
2021, on three electronic databases: Medline (1946—
present), Embase (1947—present), and PubMed (1946—
present). The only limit placed was for ‘Human studies’; 
there were no further limits on date, language, or age 
selected. The search query consisted of terms such as: 
‘stomach rupture’, ‘gastric rupture’, ‘binge eating’, and 
sodium bicarbonate’. Two search strings were formu-
lated and ran ‘(binge eating) AND [(stomach rupture) 

OR (gastric rupture)] and (sodium bicarbonate) AND 
[(stomach rupture) OR (gastric rupture)]’. The articles 
were screened for cases reporting gastric/stomach rup-
ture following ingestion of a large meal, with or without 
ingestion of sodium bicarbonate. The reference lists of 
selected articles were then manually searched to identify 
any other cases not yet captured. A ‘snowball’ technique 
was adopted in which citation within articles were search 
if they appeared relevant to the review.

Data including year of publication, demographic pro-
file of the case, history of eating disorder if reported, use 
of sodium bicarbonate, site and size of gastric perfora-
tion, as well as the mortality outcome of the case were 
compiled in a single spreadsheet. Descriptive statistics 
were calculated to summarise the data. Nominal data 
is described with percentages. Table  1 summarises the 
cases included in our analysis.

Results
Demographics
Gastric rupture is a rare clinical condition. In the past 
100 years, only 36 cases (including the two present cases) 
have been reported in literature for spontaneous gastric 
rupture associated with a binge-eating episode. About 
half of the cases (47.2%) included have a current diag-
nosed or undiagnosed eating disorder, with anorexia ner-
vosa being the most common (47.0%).

Gastric rupture is more prevalent in females (69%). 
Majority of the females included in our analysis have a 
history of eating disorder (68%), while none of the male 
patients have a history of eating disorder.

The age range of patients included in this analysis is 
wide, with the youngest being 3-years-old and the oldest 
being 79-years-old. The mean age of 31-years-old. Gas-
tric rupture is associated with high mortality (41.6%).

There are 10 cases reported in literature (including 
the two present cases) of gastric rupture associated with 
sodium bicarbonate ingestion since 1926. Apart from 
the case reported by Vasquez et al. [48] in 2017, the last 
reported case was in 1989 [30].
Site of rupture
The most common site of gastric rupture is the lesser 
curvature (36.1%), and the anterior wall is the second 
most common site (33.3%). Posterior wall and greater 
curvature ruptures are uncommon, with three cases 
reported for each site. The sites of ruptures are illustrated 
in Fig. 5. The lesser curvature is the weakest part of the 
muscular stomach wall due to the decreased number of 
mucosal folds [20, 24, 30]. As the stomach become dis-
tended, it assumes a spherical shape which stretches 
out the lesser curvature [24, 48], causing local ischae-
mic necrosis and predisposing it to perforation [24]. The 
insertion of the gastro-hepatic ligament also results in 

Fig. 4 Intra-operative photo showing linear tear along lesser 
curvature. The decompressive nasogastric tube can be visualised in 
the stomach, through the tear
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relatively decreased mobility of the lesser curvature dur-
ing distension [21, 30], contributing to its propensity to 
rupture. On the other hand, greater curvature ruptures 
are due to lacerations resulting from emesis, as compared 

to lesser curvature ruptures which are due to distension 
[25, 26, 29]. In majority of the cases, rupture occurs at 
a single site (88.9%). Increased intragastric pressure can 
occasionally cause ruptures at multiple sites [35], and in 

Table 1 Summary of cases of spontaneous gastric rupture associated with binge-eating

M Male, F Female, ND Not Described, AN Anorexia Nervosa, BN Bulimia Nervosa, EDNOS Eating disorder not otherwise specified, BED Binge-eating disorder, LC Lesser 
Curvature, GC Greater Curvature, MP Multiple perforations, AW Anterior Wall, SW Stomach wall, PW Posterior wall

No Author Years Sex Age History of eating 
disorder

Sodium bicarbonate Site of perforation Size of perforation Outcome

1 Murdfield [22] 1926 M 39 ND Yes LC 5.3 cm Died

2 Lemmon and Paschal 
[20]

1941 F 51 ND Yes LC 12.5 cm Died

3 Bruno et al. [23] 1963 F 58 ND Yes LC 6 cm Died

4 Schwartz and Zimet-
baum [24]

1966 F 65 ND Effervescent antacid 
tablets

LC 4 cm Died

5 Evans [7] 1968 F 20 AN ND GC (MP) 3.5 cm Recovery

6 Matikainen [25] 1979 F 18 AN, binge/purge ND AW 2 cm Died

7 Saul et al. [9] 1981 F 22 AN, binge ND AW 1 cm Died

8 Mastrangelo and 
Moore [26]

1984 M 31 ND Yes LC 5 cm Recovery

9 Edwards [27] 1985 F 23 BN ND SW ND Died

10 Lazebnik et al. [28] 1986 M 38 ND Yes LC 10 cm Recovery

11 Breslow et al. [29] 1986 F 32 BN Yes LC 6–8 cm Recovery

12 Abdu et al. [10] 1987 F 17 BN ND ND ND Recovery

13 Downs and Stone-
bridge [30]

1989 M 70 ND Yes LC 6 cm Recovery

14 Beiles et al. [11] 1992 F 24 BN ND AW 7 cm Recovery

15 Roseborough and 
Felix [31]

1994 F 43 BN ND LC 2 cm Died

16 Willeke et al. [32] 1996 F 19 AN, binge ND PW ND Recovery

17 Nakao et al. [33] 2000 F 17 AN, binge/purge ND AW 8 cm Recovery

18 Qin et al. [34] 2000 F 4 ND ND GC 7.5 cm Recovery

19 Ishikawa et al. [35] 2003 M 49 ND ND AW (MP) 14 cm & 6 cm Died

20 Turan et al. [36] 2003 M 18 Mentally retardation ND AW 9 cm Died

21 Sinicina et al. [37] 2005 F 19 AN ND AW 15 cm Died

22 Libeer et al. [38] 2007 F 3 ND ND AW 7.5 cm Recovery

23 Morse and Safdar [39] 2007 F 18 EDNOS ND LC 4 cm Recovery

24 Hattori et al. [40] 2008 F 22 BED ND GC ND Died

25 Trindade et al. [41] 2008 F 13 ND ND AW 5 cm Recovery

26 Hiraga et al. [42] 2012 M 79 Cognitive impairment ND AW 10 cm Recovery

27 Mishima et al. [43] 2012 M 12 ND ND AW 3 cm Recovery

28 Jung et al. [44] 2012 F 23 EDNOS ND Fundus ND Recovery

29 Sahoo et al. [45] 2013 M 36 ND ND LC ND Recovery

30 Tatsuo et al. [46] 2013 F 26 AN ND PW (MP) 13 cm and 3 cm Recovery

31 Dewangan et al. [8] 2016 M 17 ND ND AW ND Recovery

32 Dincel and Goksu [47] 2016 F 24 ND ND Antrum ND Died

33 Vasquez et al. [48] 2017 F 54 ND Yes LC 5 cm Recovery

34 di Luca et al. [49] 2018 F 18 AN ND Fundus (MP) ND Died

35 Han et al. (present 
case)

2021 F 21 BED Yes PW 15 cm Died

36 Han et al. (present 
case)

2021 M 63 ND Yes LC 6 cm Recovery
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our analysis, four cases report multiple perforations. The 
average size of rupture was 6.9 cm.

Associated causes
Gastric rupture is associated with some degree of gas-
tric dilatation [25]. Associated causative factors include 
binge-eating episodes [24], gas release from sodium 
bicarbonate consumption [20, 22] or fermentation of 
gastric contents, proximal and distal outlet obstructions 
such as superior mesenteric artery syndrome, ligament 
of Treitz syndrome, and muscular atony [39]. Other aeti-
ologies such as anorexia nervosa and bulimia, electrolyte 
disturbances, diabetes mellitus, as well as anaesthesia and 
debilitation have been implicated as well [44].

Discussion
Demographics
We found that gastric rupture is more prevalent in 
females, as similarly reported in previous analyses (69% 
vs 63–83%) [9, 33, 36]. The age range included in our 
analysis is wider than previously reported (3–79 years vs 
14–48  years) [33]. This could be due to our wide inclu-
sion criteria, where paediatric cases were not excluded in 
our analysis. The mean age of patients is also older than 
previously reported (31 years vs 22.9 years) [33].
Pathogenesis
The stomach is well protected from spontaneous rupture 
due to its anatomy. The presence of two opening points 
for the venting of pressure [24] and elastic walls indi-
cates that the stomach wall has great propensity for dila-
tation [20]. Hence, at least two factors are necessary for 
the occurrence of spontaneous gastric rupture [21]. First, 
there must be a sudden distension of the stomach, which 
produces a fixed shape, reduces mobility, and predisposes 

the thinned wall to rupture [21]. Second, a disturbance in 
the emptying mechanism of the stomach which prevents 
venting of the high gastric pressure [21, 24].

DEBs can lead to spontaneous rupture of the stomach. 
With progressive filling of the stomach, a tonic physiolog-
ical relaxation first occurs [20]. Mechanical mucosal tears 
can occur when the stomach is filled beyond the limits 
of this state [20]. When dilatated, vagotomy or sympa-
thetic stimulation causes relaxation of the gastric body 
and increased tension at the pyloric sphincter, result-
ing in decreased gastric emptying and further dilatation 
[42]. The stomach then becomes increasingly hypotonic 
and over-stretched. In this overdistended state, areas of 
softening and infarcts are produced as small amounts 
of hydrochloric acid can cause ulcers and necrosis [20]. 
Revilliod demonstrated in cadavers that around four 
litres is required for gastric rupture [30, 50]. However, 
bulimic patients could ingest more than 4 L, [29, 50] 
with the stomach harbouring more than 12 L during a 
binge episode reported [10, 51]. Furthermore, following a 
period of starvation or in anorexic patients, the stomach 
undergoes atony and muscular atrophy [7, 10, 52]. Scobie 
states that in patients with anorexia nervosa, direct neu-
rogenic gastric paralysis secondary to malnutrition devel-
ops [53, 54]. Cell wall atrophy has also been postulated in 
these patients due to chronic starvation [32], and small 
food intake in the previous 2 years can result in gastric 
muscular atrophy [7]. The stress resulting from a sud-
den ingestion of large amounts of food can lead to gastric 
atony and precipitate AGD [7, 41, 52].

Functional spasm of the pylorus or cardio-oesophageal 
junction can affect gastric emptying and venting of pres-
sure [21], resulting in the development of a functional 
gastric outlet obstruction. Some authors suggested that 
AGD may be a functional entity to regional disease like 
pancreatitis or peptic ulcer [44, 55], while others report 
that AGD can occur in patients with eating disorders 
[44]. Overdistension of the stomach fundus may angulate 
the oesophageal walls against the fixed fibres of the crus 
of the diaphragm [56], decreasing the angle of His, and 
forming a one-way valve which prevents regurgitation of 
gastric contents into the oesophagus [24] as illustrated 
in Fig.  6. This results in the patient’s inability to vomit 
to decompress the stomach, a characteristic symptom of 
AGD [29]. Superior mesentery artery syndrome, which 
is the compression and occlusion of the horizontal duo-
denum between the superior mesenteric artery and the 
abdominal aorta [42], has been suggested as a contrib-
uting factor in emaciated patients [11, 57]. This results 
in distal mechanical obstruction and decreased gastric 
emptying. The retention of food in dilatation also stimu-
lates more gastric secretion [38], further perpetuating 
the problem. The occlusion of the cardio-oesophageal 

Fig. 5 Common sites of spontaneous rupture
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junction and the distal gastric outlet in an already dis-
tended stomach predisposes the stomach to rupture with 
any sudden increase in intragastric pressure [24]. This 
can be from coughing, attempting to vomit, or gas release 
from fermented food or the reaction of sodium bicarbo-
nate with hydrochloric acid [24, 58].

There is debate surrounding the role of sodium bicar-
bonate in spontaneous gastric rupture. Fordtrand et  al. 
[59] concluded that gas production from the reaction of 
ingested sodium bicarbonate and gastric acid is slow, and 
recommended that the dose of sodium bicarbonate for 
relief of dyspepsia should be half a teaspoon. However, 
most people exceed this recommended dose [28]. Murd-
field et al. experimented with cadavers and showed that 
sudden gas release from the addition of sodium bicarbo-
nate to 2–3 L of dilute hydrochloric acid will regularly 
produce rupture of stomach [20, 22].

Gastric dilatation can cause gastric necrosis, and 
ischaemia generally occurs before rupture [36]. Several 
theories have been proposed. According to Wolloch and 
Dinstman, direct mucosal necrosis occurs with gastric 
dilatation [10, 60]. Venous congestion is described as a 
cause, when the sudden increase in intragastric pressure 
beyond 20  cm of  H2O [61, 62] exceeds gastric venous 
pressure [9, 61], decreasing intramural venous flow, and 
results in ischaemia and infarction [44]. There have not 
been any documentation of gastric infarction due to 
arterial insufficiency, due to the extensive collateral cir-
culation of the stomach [9, 31, 63]. It has been said that 
occlusion of the four major arterial trunks and 80% of the 

smaller collateral arteries supplying the stomach is not 
sufficient to cause infarct [9, 41, 61].

Mortality
While the mortality of gastric rupture has improved 
compared to previously reported mortality rates (41.6% 
vs 73–100%) [9, 36, 45], the high mortality rate is still sig-
nificant. In comparison, the 60-days in-hospital mortality 
after surgery for a perforated ulcer in the United King-
dom between 2013 and 2015 was 11.7% [64]. Causes of 
death from spontaneous gastric rupture could be due to 
shock (hypovolaemic, neurogenic, or septic) [27, 36, 37], 
aspiration [27], arterial oxygenation insufficiency [27, 
49], or disseminated intravascular coagulopathy [31]. 
Acute abdominal distension inhibits venous return via 
the inferior vena cava [27], resulting in profound hypo-
tension and reduced cardiac output, with reversal after 
gastric decompression described [65]. Splanchnic ves-
sel sequestration and splanchnic nerve mediation has 
been proposed as a contributory pathogenesis as well 
[36]. Neurogenic shock caused by extreme gastric dila-
tation has been described, which is a distributive shock 
due to paradoxical interruption of sympathetic excita-
tion associated with parasympathetic excitation [37]. 
Contamination of the peritoneal cavity can lead to pro-
found sepsis [66]. In bulimic patients conditioned to self-
induced vomiting, a lack of oesophageal sphincter tone 
[27] and high intragastric pressure in a distended stom-
ach increases the risk of an aspiration event. Massive 
abdominal distension leading to upward displacement 

Fig. 6 Occlusion of cardio-oesophageal junction by distended junction
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of the diaphragm causes compression of the heart and 
reduction of lung vital capacity, which can consequently 
cause heart and respiratory failure [49]. Disseminated 
intravascular coagulopathy has been described in sev-
eral patients with AGD and rupture [31], including our 
first case. A large amount of tissues could be ischaemic 
until gastric decompression, secondary to hypotension or 
reduced perfusion pressure of the abdominal or the lower 
limbs. Disseminated intravascular coagulopathy second-
ary to reperfusion injury can occur [67], leading to irre-
versible and uncontrollable haemorrhage and death.

Management
AGD without perforation can be managed conservatively 
in some cases [45, 47]. However, with gastric perforation, 
definitive surgical management is necessary [36, 45, 47].

Despite the rarity of the clinical condition, a high 
degree of suspicion should be maintained in patients pre-
senting with severe abdominal pain after ingestion of a 
heavy meal. This is especially so in patients with a history 
of eating disorders, use of sodium bicarbonate for relieve 
of dyspepsia, or recent starvation.

Imaging studies such as abdominal or chest X-ray 
may reveal gas distension and subdiaphragmatic free 
air in cases with perforation [45, 47]. Abdominal CT 
remains the most useful imaging modality for diagnosis 
and revealing of aetiology [10, 47]. Standard resuscita-
tion protocols with intravenous fluid resuscitation [47], 
early antibiotic therapy in septic patients [66], as well 
as attempting gastric decompression can improve out-
comes. This can be done with a nasogastric tube, gastric 
needle decompression as described in this case, or upper 
gastrointestinal endoscopy [47].

Ultimately, early operation is required [47] to decom-
press the stomach [45], excise necrotic tissue, and lav-
age peritoneal cavity to reduce chemical peritonitis and 
sepsis [66]. In patients at risk of ischaemic injury to the 
bowel, a ‘second-look’ laparotomy at 24–48  h has long 
been practiced in ischaemic small bowel conditions and 
may be of value [11].

Relevance
This paper adds to the current limited literature sur-
rounding spontaneous gastric rupture associated with 
binge-eating. Less than 50 cases have been reported in 
the past 100 years, and this is only the second and third 
case to be reported in Australia. Spontaneous gastric 
rupture, while rare, can affect people anywhere in the 
world. In our analysis, studies are reported across the 
globe, in all populated continents except for Africa. This 
could be due to the lack of reporting or lack of recogni-
tion of the condition.

Moreover, some patients, particularly those with 
bulimia nervosa, appeared to be more vulnerable to the 
impact of lockdown secondary to COVID-19, resulting in 
increased pathological eating behaviour including binge-
eating [68]. Pervasive media coverage about threats of 
food shortages [69] and intense use of social media dur-
ing lockdown are contributory factors to relapses in DEB 
[70], and the stress and anxiety associated with the pan-
demic also play a part [71].

The combination of binge-eating and the uneducated 
use of home remedies could prove to be dangerous and 
potentially fatal, as described by the cases we report. 
More research is required in this area for recommenda-
tions in clinical practice.

Conclusion
Due to the potentially fatal consequence of gastric rup-
ture, there should be a low threshold of suspicion for a 
patient presenting with severe abdominal pain with 
abdominal distension following an episode of binge-
eating. This is especially if they have a history of eating 
disorder, period of starvation, or ingested gas-producing 
antacids such as sodium bicarbonate. There is a need for 
patient education around the use of OTC medications 
or home remedies, as patients are often unaware of the 
potentially fatal adverse effects associated with inappro-
priate use.

Abbreviations
DEB: Disordered eating behaviour; AGD: Acute gastric dilatation; OTC: Over-
the-counter; CT: Computed tomography.

Acknowledgements
Nil additional.

Author contributions
Substantial contributions to the conception or design of the work, or the 
acquisition, analysis or interpretation of data for the work: HYJ, RS, SAM, MA. 
Drafting the work or revising it critically for important intellect content: HYJ, 
RS, SAM, MA. Final approval of the version to be published: HYJ, RS, SAM, MA. 
Agreement to be accountable for all aspects of the work in ensuring that 
questions related to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved: HYJ, RS, SAM, MA. All authors read 
and approved the final manuscript.

Funding
No funding was obtained.

Availability of data and materials
Not applicable.

Code availability
Not applicable.

Declarations

Ethics approval and consent to participate
Our institution does not require ethical approval for reporting individual cases 
or case series. Consent to participate is not applicable.



Page 10 of 11Han et al. Journal of Eating Disorders          (2022) 10:157 

Consent for publication
Written informed consent was obtained from the patient(s) for their 
anonymised information to be published in this article.

Competing interests
On behalf of all authors, the corresponding author states that there is no 
conflict of interest.

Author details
1 School of Medicine and Public Health, University of Newcastle, University 
Drive, Callaghan, Newcastle, NSW 2308, Australia. 2 Calvary Mater Hospital, 
Newcastle, Edith & Platt St, Waratah, Newcastle, NSW 2298, Australia. 3 Univer-
sity of Newcastle, Newcastle, Australia. 

Received: 4 June 2022   Accepted: 24 October 2022

References
 1. American Psychiatric Association. American Psychiatric Association Prac-

tice Guidelines for the treatment of psychiatric disorders: compendium 
2006: American Psychiatric Pub; 2006.

 2. Pereira RF, Alvarenga M. Disordered eating: identifying, treating, prevent-
ing, and differentiating it from eating disorders. Diabetes Spectrum. 
2007;20(3):141–8.

 3. Loth K, Wall M, Larson N, Neumark-Sztainer D. Disordered eating and 
psychological well-being in overweight and nonoverweight adolescents: 
Secular trends from 1999 to 2010. Int J Eat Disord. 2015;48(3):323–7.

 4. Nagata JM, Garber AK, Tabler JL, Murray SB, Bibbins-Domingo K. Preva-
lence and correlates of disordered eating behaviors among young adults 
with overweight or obesity. J Gen Intern Med. 2018;33(8):1337–43.

 5. He J, Cai Z, Fan X. Prevalence of binge and loss of control eating among 
children and adolescents with overweight and obesity: an exploratory 
meta-analysis. Int J Eat Disord. 2017;50(2):91–103.

 6. Sparti C, Santomauro D, Cruwys T, Burgess P, Harris M. Disordered eat-
ing among Australian adolescents: prevalence, functioning, and help 
received. Int J Eat Disord. 2019;52(3):246–54.

 7. Evans D. Acute dilatation and spontaneous rupture of the stomach. J Br 
Surg. 1968;55(12):940–2.

 8. Dewangan M, Khare MK, Mishra S, Marhual JC. Binge Eating leading to 
acute gastric dilatation, ischemic necrosis and rupture: a case report. J 
Clin Diagn Res. 2016;10(3):06–7.

 9. Saul SH, Dekker A, Watson CG. Acute gastric dilatation with infarction and 
perforation: report of fatal outcome in patient with anorexia nervosa. Gut. 
1981;22(11):978–83.

 10. Abdu RA, Garritano D, Culver O. Acute gastric necrosis in anorexia ner-
vosa and bulimia: two case reports. Arch Surg. 1987;122(7):830–2.

 11. Beiles CB, Rogers G, Upjohn J, Wise AG. Gastric dilatation and necrosis in 
bulimia: a case report. Australas Radiol. 1992;36(1):75–6.

 12. Sato Y, Fukudo S. Gastrointestinal symptoms and disorders in patients 
with eating disorders. Clin J Gastroenterol. 2015;8(5):255–63.

 13. Chami T, Andersen A, Crowell M, Schuster M, Whitehead W. Gastrointes-
tinal symptoms in bulimia nervosa: effects of treatment. Am J Gastroen-
terol. 1995;90(1):88–92.

 14. Wang X, Luscombe GM, Boyd C, Kellow J, Abraham S. Functional gastro-
intestinal disorders in eating disorder patients: altered distribution and 
predictors using ROME III compared to ROME II criteria. World J Gastroen-
terol. 2014;20(43):16293.

 15. Boyd C, Abraham S, Kellow J. Psychological features are important 
predictors of functional gastrointestinal disorders in patients with eating 
disorders. Scand J Gastroenterol. 2005;40(8):929–35.

 16. Cremonini F, Camilleri M, Clark MM, Beebe TJ, Locke GR, Zinsmeister 
AR, et al. Associations among binge eating behavior patterns and 
gastrointestinal symptoms: a population-based study. Int J Obes. 
2009;33(3):342–53.

 17. Thomas SH, Stone CK. Acute toxicity from baking soda ingestion. Am J 
Emerg Med. 1994;12(1):57–9.

 18. Fitzgibbons LJ, Snoey ER. Severe metabolic alkalosis due to baking soda 
ingestion: case reports of two patients with unsuspected antacid over-
dose. J Emerg Med. 1999;17(1):57–61.

 19. Ajbani K, Chansky ME, Baumann BM. Homespun remedy, home-
spun toxicity: baking soda ingestion for dyspepsia. J Emerg Med. 
2011;40(4):e71–4.

 20. Lemmon WT, Paschal GW Jr. Rupture of the stomach following ingestion 
of sodium bicarbonate. Ann Surg. 1941;114(6):997.

 21. Zer M, Chaimoff C, Dintsman M. Spontaneous rupture of the stomach 
following ingestion of sodium bicarbonate. Arch Surg. 1970;101(4):532–3.

 22. Murdfield P. Akute magenruptur nach einnahme von natrium bicarboni-
cum. Klin Wochenschr. 1926;5(35):1613–5.

 23. Bruno MS, Grier WRN, Ober WB. Spontaneous laceration and rupture of 
esophagus and stomach: Mallory-Weiss syndrome, Boerhaave syndrome, 
and their variants. Arch Intern Med. 1963;112(4):574–83.

 24. Schwartz AM, Zimetbaum M. Spontaneous rupture of the stomach. 
JAMA. 1966;196(2):180–1.

 25. Matikainen M. Spontaneous rupture of the stomach. Am J Surg. 
1979;138(3):451–2.

 26. Mastrangelo MR, Moore EW. Spontaneous rupture of the stomach in a 
healthy adult man after sodium bicarbonate ingestion. Ann Intern Med. 
1984;101(5):649–50.

 27. Edwards GM. Case of bulimia nervosa presenting with acute, fatal 
abdominal distension. Lancet. 1985. https:// doi. org/ 10. 1016/ S0140- 
6736(85) 91485-0.

 28. Lazebnik N, Iellin A, Michowitz M. Spontaneous rupture of the normal 
stomach after sodium bicarbonate ingestion. J Clin Gastroenterol. 
1986;8(4):454–6.

 29. Breslow M, Yates A, Shisslak C. Spontaneous rupture of the stomach: a 
complication of bulimia. Int J Eat Disord. 1986;5(1):137–42.

 30. Downs N, Stonebridge P. Gastric rupture due to excessive sodium bicar-
bonate ingestion. Scott Med J. 1989;34(5):534–5.

 31. Roseborough GS, Felix WA. Disseminated intravascular coagulation 
complicating gastric perforation in a bulimic woman. Can J Surg. 
1994;37(1):55.

 32. Willeke F, Riedl S, Von Herbay A, Schmidt H, Hoffmann V, Stern J. Decom-
pensated acute gastric dilatation caused by a bulimic attack in anorexia 
nervosa. Dtsch Med Wochenschr. 1996;121(40):1220–5.

 33. Nakao A, Isozaki H, Iwagaki H, Kanagawa T, Takakura N, Tanaka N. Gastric 
perforation caused by a bulimic attack in an anorexia nervosa patient: 
report of a case. Surg Today. 2000;30(5):435–7.

 34. Qin H, Yao H, Zhang J. Gastric rupture caused by acute gastric disten-
tion in non-neonatal children: clinical analysis of 3 cases. Chin Med J. 
2000;113(12):1147–9.

 35. Ishikawa T, Miyaishi S, Yamamoto Y, Yoshitome K, Inagaki S, Ishizu H. 
Sudden unexpected death due to rupture of the stomach. Leg Med. 
2003;5(1):60–4.

 36. Turan M, Şen M, Canbay E, Karadayi K, Yildiz E. Gastric necrosis and per-
foration caused by acute gastric dilatation: report of a case. Surg Today. 
2003;33(4):302–4.

 37. Sinicina I, Pankratz H, Büttner A, Mall G. Death due to neurogenic shock 
following gastric rupture in an anorexia nervosa patient. Forensic Sci Int. 
2005;155(1):7–12.

 38. Libeer F, Vanhamel N, Huyghe M, Verlinden E. Spontaneous gas-
tric rupture in non-neonatal children: a case report. Acta Chir Belg. 
2007;107(5):560–3.

 39. Morse JL, Safdar B. Acute tension pneumothorax and tension pneu-
moperitoneum in a patient with anorexia nervosa. J Emerg Med. 
2010;38(3):e13–6.

 40. 服部正嗣, 本田一郎, 松下英信, 小林大介, 大河内治, 坪井賢治. 過食
後胃破裂の 1 例 (A case of gastric rupture after overeating [translated 
title]). 日本臨床外科学会雑誌. 2008;69(9):2229–34.

 41. Trindade E, Von Diemen V, Trindade M. Acute gastric dilatation and necro-
sis: a case report. Acta Chir Belg. 2008;108(5):602–3.

 42. Hiraga M, Ono F, Omura N, Sato M, Yamamura A. A case of gastric necrosis 
and perforation due to overeating-induced gastric dilatation: a case 
report. J Jpn Surg Assoc. 2012;73:1933–7.

 43. Mishima T, Kohara N, Tajima Y, Maeda J, Inoue K, Ohno T, et al. Gastric 
rupture with necrosis following acute gastric dilatation: report of a case. 
Surg Today. 2012;42(10):997–1000.

 44. Jung S-U, Lee S-H, Ahn B-K, Baek S-U. Gastric perforation caused by acute 
massive gastric dilatation: report of a case. J Med Cases. 2012;3(5):286–9.

 45. Sahoo MR, Kumar AT, Jaiswal S, Bhujabal SN. Acute dilatation, ischemia, 
and necrosis of stomach without perforation. Case Rep Surg. 2013;2013:1.

https://doi.org/10.1016/S0140-6736(85)91485-0
https://doi.org/10.1016/S0140-6736(85)91485-0


Page 11 of 11Han et al. Journal of Eating Disorders          (2022) 10:157  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 46. 佐野達夫, 大山繁和, 福澤俊昭, 冨田礼花, 具志堅進. 過食後の急性
胃拡張により胃壊死・穿孔をきたした 1 例 (A case of gastric necrosis and 
perforation after overeating [translated title]). 日本臨床外科学会雑誌. 
2013;74(8):2139–43.

 47. Dincel O, Goksu M. Acute gastric dilatation due to binge eating may be 
fatal. Northern clinics of Istanbul. 2017;4(2):199.

 48. Vásquez A, Domínguez C, Perdomo C. Spontaneous gastric rupture 
after sodium bicarbonate consumption: a case report. Radiography. 
2017;23(3):e62–4.

 49. di Luca A, Ricci E, Grassi VM, Arena V, Oliva A. An exceptional case of acute 
respiratory failure caused by intra-thoracic gastric perforation secondary 
to overeating. J Forensic Sci. 2019;64(1):292–4.

 50. Revilliod L. Rupture de l’estomac1885.
 51. Kerstein MD, Goldberg B, Panter B, Tilson MD, Spiro H. Gastric infarction. 

Gastroenterology. 1974;67(6):1238–9.
 52. Markowski B. Acute dilatation of the stomach. BMJ. 1947;2(4516):128.
 53. Scobie B. Acute gastric dilatation and duodenal ileus in anorexia nervosa. 

Med J Aust. 1973;2(20):932–4.
 54. Toyoshima H, Sase M, Hukuta H, Nakamura S. Gastric necrosis caused by 

bulimia: a case report. J Jpn Pract Surg Soc. 1997;58(2):378–81.
 55. Gondos B. Duodenal compression defect and the “superior mesenteric 

artery syndrome.” Radiology. 1977;123(3):575–80.
 56. Albo R, de Lorimier AA, Silen W. Spontaneous rupture of the stomach in 

the adult. Surgery. 1963;53(6):797–805.
 57. Pentlow BD, Dent RG. Acute vascular compression of the duodenum in 

anorexia nervosa. Br J Surg. 2005;68(9):665–6.
 58. Burket DG. Spontaneous rupture of the stomach: report of a case. J Am 

Med Assoc. 1949;139(1):27–8.
 59. Fordtran JS, Morawski SG, Santa Ana CA, Rector FC Jr. Gas production 

after reaction of sodium bicarbonate and hydrochloric acid. Gastroenter-
ology. 1984;87(5):1014–21.

 60. Wolloch Y. Spontaneous rupture of the stomach. Israel J Med Sci. 
1973;9:1574–7.

 61. Edlich RF, Borner JW, Kuphal J, Wangensteen OH. Gastric blood flow: I: its 
distribution during gastric distention. Am J Surg. 1970;120(1):35–7.

 62. Powell JL, Payne J, Meyer CL, Moncla PR. Gastric necrosis associated with 
acute gastric dilatation and small bowel obstruction. Gynecol Oncol. 
2003;90(1):200–3.

 63. Somervell T. Physiological gastrectomy: the technique of the various 
methods of gastro-vascular ligature. Brit J Surg. 1945;33:147–51.

 64. Byrne BE, Bassett M, Rogers CA, Anderson ID, Beckingham I, Blazeby JM. 
Short-term outcomes after emergency surgery for complicated peptic 
ulcer disease from the UK National emergency laparotomy audit: a 
cohort study. BMJ Open. 2018;8(8):e023721.

 65. Cogbill TH, Bintz M, Johnson JA, Strutt PJ. Acute gastric dilatation after 
trauma. J Trauma. 1987;27(10):1113–7.

 66. Mureșan MG, Balmoș IA, Badea I, Santini A. Abdominal sepsis: an update. J 
Crit Care Med. 2018;4(4):120–5.

 67. Blaisdell FW. The reperfusion syndrome. Microcirc Endothelium Lymphat-
ics. 1989;5(3–5):127–41.

 68. Castellini G, Cassioli E, Rossi E, Innocenti M, Gironi V, Sanfilippo G, et al. 
The impact of COVID-19 epidemic on eating disorders: a longitudinal 
observation of pre versus post psychopathological features in a sample 
of patients with eating disorders and a group of healthy controls. Int J Eat 
Disord. 2020;53(11):1855–62.

 69. Rasmusson G, Lydecker JA, Coffino JA, White MA, Grilo CM. Household 
food insecurity is associated with binge-eating disorder and obesity. Int J 
Eat Disord. 2019;52(1):28–35.

 70. Fernández-Aranda F, Casas M, Claes L, Bryan DC, Favaro A, Granero R, 
et al. COVID-19 and implications for eating disorders. Eur Eat Disord Rev. 
2020;28(3):239–45.

 71. Weissman RS, Bauer S, Thomas JJ. Access to evidence-based care for eat-
ing disorders during the COVID-19 crisis. Hoboken: Wiley; 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Binge-eating and sodium bicarbonate: a potent combination for gastric rupture in adults—two case reports and a review of literature
	Abstract 
	Background: 
	Methods: 
	Results: 
	Discussion: 

	Introduction
	Case report
	Case 1
	Case 2


	Methods
	Results
	Demographics
	Site of rupture
	Associated causes

	Discussion
	Demographics
	Pathogenesis
	Mortality
	Management
	Relevance

	Conclusion
	Acknowledgements
	References


