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Abstract

Introduction: Acute gastric dilatation (AGD) is a massive distension of the stomach caused by the
accumulation of gas, gastric secretions, or food material. AGD is a radiological diagnosis with no clear
etiopathogenesis and is often misdiagnosed owing to a lack of clear diagnostic criteria and physician
awareness. Case Presentation: |n this case series, we describe the clinical presentations and outcomes
of 4 patients with AGD. Three (75%) of the patients were female, and one (25%) was male. The patients’
ages ranged from 53 to 84 years, with an average age of 73.5 years. Abdominal pain, nausea, and
vomiting were the most frequently reported complaints. Two (50%) patients had cancer, one (25%) had
an acquired duodenal stenosis, and the fourth patient experienced an ileus. Conclusion: AGD is a
surgical emergency with a 50-100% mortality rate; thus, prompt diagnosis and management are
crucial. Herein, we describe a case series of AGDs that were diagnosed and managed at our institution.
We aim to raise awareness about this fatal yet underrecognized clinical entity.

© 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

The French surgeon Simon-Emmanuel Duplay first described acute gastric dilatation
(AGD) in 1833 as massive distension of the stomach as seen on imaging [1-5]. Since then, a
few cases have also been reported in the literature, the majority of which were diagnosed after
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complications. AGD occurs due to the accumulation of gas, gastric secretions, or food material
in the stomach, along with loss of gastric wall tension [1, 2, 6, 7]. AGD is a rare event with no
implicit definition; therefore, it is often misdiagnosed due to a lack of physician awareness [1,
8, 9]. Various pathophysiologic theories have been proposed, but none have been confirmed
[8, 10]. In anorexia nervosa, it is postulated that erratic eating habits lead to gastric dys-
motility, thus predisposing patients to AGD [11].

AGD causes and risk factors include binge/purging behavior in anorexia nervosa,
polyphagia, psychogenetic polyphagia, pathological aerophagia, gastroparesis, electrolyte
imbalances, abdominal surgery, and general anesthesia [1, 7, 9-15]. Mechanical causes of AGD
include gastric volvulus, trauma, acquired pyloric stenosis, and malignancy. AGD can lead to
nonspecific symptoms such as severe diffuse abdominal pain, abdominal distension, nausea,
and vomiting [11, 16]. Prompt diagnosis is crucial to rule out gastric ischemia, necrosis,
obstruction, perforation, and initiation of appropriate treatment [11]. In addition to a detailed
history and focused physical examination, a computerized tomography (CT) scan of the
abdomen and pelvis can lead to a timely diagnosis of AGD. An abdominal X-ray can help rule
out gastric perforation, and an upper endoscopy can detect an obstruction or early signs of
gastric ischemia [11]. Gastric scintigraphy study helps diagnose gastroparesis in patients with
advanced diabetes mellitus and other eating disorders [11].

Nasogastric decompression and fluid resuscitation are the first-line interventions for
most of the patients [7, 9-11, 17]. Laxatives and promotility agents help with symptomatic
management. Surgery is employed in patients with gastric necrosis, malignant distension,
hemodynamic instability, or signs of gastric perforation [10-12]. AGD has a high mortality of
up to 75% and can progress to gastric emphysema, gangrene, shock, or perforation [18, 19].
Thus, early diagnosis and prompt surgical treatment are essential to prevent mortality. We
present a case series of AGDs that were diagnosed and treated at our hospital in New Jersey.
We aim to raise awareness about this fatal yet underrecognized clinical entity. Further re-
search is required to study the etiopathogenesis of AGD and to create guidelines for its
diagnosis and management. The CARE checklist has been completed and attached as an online
supplementary file (for all online suppl. material, see https://doi.org/10.1159/000541516).

Case Presentations

Case 1

An 84-year-old male with a medical history of hypertension, gastroesophageal reflux
disease, and recent admission for acute gastric distention presented to the emergency de-
partment (ED) with worsening abdominal distention and pain. Esophagogastroduodenoscopy
(EGD) with biopsy during that admission revealed gastric dilation, gastritis, and acute du-
odenitis with a duodenal stricture. A stent was placed in the duodenum, and the gastric
distention improved with nasogastric tube (NGT) decompression. The biopsies were negative
for malignancy and Helicobacter pylori infection. Once the patient tolerated a regular diet, he
was discharged to a rehabilitation facility for medical optimization.

On readmission, the patient was alert, awake, and in mild distress due to pain. He had a
well-healed scar in the right lower quadrant and a grossly distended abdomen that was tender
on palpation. The patient had hypoactive bowel sounds throughout but without peritoneal
signs. The remainder of the physical examination was unremarkable. In the ED, the patient
was afebrile and saturated well on room air. Vital signs were significant for elevated blood
pressure but without tachycardia. Triage blood tests were significant for hyperglycemia,
hypokalemia (3.1 mEq/L), and hypomagnesemia (1.2 mEq/L). CT scan of the abdomen and
pelvis showed a massive AGD with food content and wall thickening in the first part of the
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duodenum (shown in Fig. 1). An NGT was inserted for gastric decompression, and intravenous
fluids were started for hydration. The NGT drained brownish output on intermittent suction.
Abdominal X-ray and upper gastrointestinal series revealed a high-grade duodenal ob-
struction with proximal dilatation of the stomach. The obstruction was high-grade but
incomplete.

The patient underwent a second EGD with dilatation and duodenal stent placement. Post-
procedure, the patient did not tolerate diet advancement and the NGT was reinserted. The
hospital course was complicated by elevated liver function tests and jaundice, likely sec-
ondary to ampullary obstruction. A repeat EGD showed duodenal stricture to be malignant-
appearing, stented lumen appeared narrowed and ampulla could not be visualized. Multiple
biopsies returned as acute duodenitis with no evidence of malignancy. As the patient’s
condition continued to worsen, his family decided on palliative surgery. He underwent an
exploratory laparotomy with gastrojejunostomy, cholecystectomy for gallbladder decom-
pression, and stone extraction. A tumor infiltrating the pylorus, first and second portion of the
duodenum, with infiltration of the distal common bile duct and cystic duct was noted.
Omental and mesenteric nodules were found on further inspection, and the biopsies showed
metastatic carcinoma on frozen section. An intraoperative cholangiogram revealed cystic duct
obstruction, and interventional radiology was consulted for percutaneous transhepatic
cholangiography. After the procedure, an upper gastrointestinal series showed patent gas-
trojejunal anastomoses without leaks or obstructions. The patient was successfully tapered
off of the total parenteral nutrition and started on a mechanical soft diet, which was advanced
as tolerated. The patient was discharged to a nursing home for further care.

Case 2

A 53-year-old female with a history of hypertension, diabetes mellitus, and iron defi-
ciency anemia was referred to the ED from an outpatient surgical center due to an abnormal
finding during an upper endoscopy. The EGD revealed a gastric mass with obstruction of the
gastric outlet. The patient reported a 1-month history of epigastric pain, nausea, and vomiting.
The abdominal pain was dull in nature, constant, and non-radiating. The vomitus was non-
bloody, non-bilious, and usually post-prandial. The patient also reported decreased appetite
and a twenty-pound weight loss over 2 months. She denied having fever, chills, acid reflux,
dysphagia, melena, or recent changes in stool caliber.

In the ED, the patient’s vital signs were within the normal ranges, and she appeared in no
obvious distress. On physical examination, the patient’s abdomen was soft and tender to
palpation in the epigastrium without guarding, rigidity, or rebound tenderness. The re-
mainder of the physical examination was unremarkable. Admission blood tests showed
leukopenia (white blood cell count, 4.2 x 103/mm?) and iron deficiency anemia. Lactic acid
level, lipase level, and urinalysis were unremarkable. A contrast-enhanced CT scan of the
abdomen and pelvis revealed gastric distension with an apparent irregular circumferential
wall and probable narrowing involving the pylorus/proximal duodenum (shown in Fig. 2). A
few prominent and mildly enlarged adjacent lymph nodes were also noted.

The patient was kept nil per os (NPO), and an NGT was inserted and placed on inter-
mittent suctioning for gastric decompression. She was maintained on dextrose 5% in 0.45%
normal saline fluids and later transitioned to peripheral parenteral nutrition pending further
workup. The gastroenterologist shared that the EGD biopsy results were significant for
moderately to poorly differentiated gastric adenocarcinoma. The patient underwent an
endoscopic ultrasound with duodenal stent placement and was able to tolerate oral intake
after the procedure. She had a port-a-cath placed and completed the first cycle of pre-
operative FLOT (fluorouracil, leucovorin, oxaliplatin, and docetaxel) chemotherapy while
inpatient. The patient completed the FLOT regimen outpatient and underwent distal
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Fig. 1. A contrast-enhanced CT scan of the abdomen and pelvis (sagittal and axial planes) showing significant
distension of the stomach containing food debris.

Fig. 2. A contrast-enhanced CT scan of the abdomen and pelvis (coronal and axial planes) showing gastric
distension with probable luminal narrowing involving the pylorus/proximal duodenum.

gastrectomy with Roux-en-Y reconstruction and omentectomy. She has since completed the
postoperative FLOT regimen and continues to follow up with the oncology clinic for
continued care.

Case 3

An 81-year-old female with a medical history of chronic obstructive pulmonary disease,
urge incontinence, and Barrett's esophagus without dysplasia presented to the ED for
evaluation of acute-onset abdominal pain. Surgical history was significant for lysis of ad-
hesions surgeries due to small bowel obstructions in 2013, 2015, and 2017. The abdominal
pain was described as diffuse in nature, constant, and associated with multiple bouts of brown
emesis. The patient’s last bowel movement occurred a few days prior to the ED visit, but she
passed flatus. She denied having fever, chills, acid reflux, dysphagia, diarrhea, abdominal
trauma, melena, hematochezia, dysuria, or gross hematuria.

In the ED, the patient’s vital signs were normal, but she appeared uncomfortable due to
pain. A focused physical examination revealed a soft and distended abdomen that was
diffusely tender to palpation. No peritoneal signs or palpable organomegaly were appreciated
on examination. The patient had hypoactive bowel sounds throughout. Blood tests were
notable for hypercalcemia (10.9 mg/dL) and elevated serum bicarbonate (34 mEq/L). Due to
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concern for bowel obstruction, a contrast-enhanced CT of the abdomen and pelvis was
performed, which showed a markedly distended stomach without duodenal distension, with
some mild inflammation around the antroduodenal junction suggesting possible peptic ulcer
disease (shown in Fig. 3). The CT scan also showed mildly hyperemic small bowel loops,
mainly in the pelvis, suggestive of enteritis.

An NGT was placed on low intermittent suction for gastric decompression. The patient
also received symptomatic treatment with intravenous fluids, antiemetics, acetaminophen,
pantoprazole, and electrolytes. An EGD ruled out peptic ulcer disease, gastric outlet ob-
struction, and duodenitis. It was, however, notable for mild esophagitis likely from NGT
trauma. A repeat CT scan and abdominal X-ray showed a resolution of the ileus, and the
patient was discharged with plans for outpatient follow-up with the surgical clinic.

Case 4

A 76-year-old female with a medical history of morbid obesity, dyslipidemia, atrial fi-
brillation on digoxin/dabigatran, and with a pacemaker presented to the ED with abdominal
pain, nausea, and vomiting. The abdominal pain was described as sharp in nature, central, and
non-radiating. The pain improved with pain medications and worsened with oral intake. She
denied having fever, chills, dysphagia, diarrhea, constipation, or melena.

The patient was in her usual state of health until the year prior, when she was brought to
the ED for evaluation of acute-onset epigastric pain. At that time, a CT scan of the abdomen
and pelvis showed marked distention of the stomach and proximal duodenum. The patient
underwent NGT decompression, but remained symptomatic. An EGD showed one non-
bleeding gastric ulcer on the lesser curvature of the stomach, likely from NGT trauma. It
also revealed moderate stenosis of the third portion of the duodenum. The mucosa within the
stenosis was ulcerated and erythematous. A 22-mm WallFlex™ stent was placed with 2 clips in
the duodenum at the stenotic site. The histopathology of the duodenum was significant for
intraepithelial lymphocytes and focal degenerative changes. The patient was eventually
discharged after that admission.

At this visit, her hemodynamics were stable, and a focused physical examination was
significant for epigastric tenderness without signs of peritonism. Triage blood work was
significant for hypokalemia (3.2 mEq/L) and hyponatremia (132 mEq/L). The rest of the
chemistry was within normal ranges. CT scan of the abdomen and pelvis demonstrated a
distal duodenal stent with worsened distention of the stomach and proximal duodenum
(shown in Fig. 4). An EGD revealed an acquired malignant-appearing intrinsic severe stenosis
in the third portion of the duodenum.

A previously placed metal stent was seen in the second portion of the duodenum. In-
growth had occurred in the stent, obstructing its internal lumen. This was stented with a
22 mm x 12 cm WallFlex™ stent under fluoroscopic guidance. Pathology showed nonspecific
mild acute and chronic duodenitis. It was negative for parasites, dysplastic, or neoplastic
processes. After discharge, the patient experienced a 40-pound weight loss and remained
symptomatic. She was eventually referred to the surgical service where she underwent a
diagnostic laparoscopy, extensive lysis of adhesions, and laparoscopic gastrojejunostomy. It
has been 2 years since the patient’s surgery, and she remains asymptomatic.

Discussion
In this case series, we share our experience with diagnosing and managing AGD to

avoid further complications. AGD is a rare and potentially life-threatening condition
characterized by rapid stomach distension due to gas and/or fluid accumulation. AGD is an
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Fig. 3. A contrast-enhanced CT scan of the abdomen and pelvis (coronal and axial views) showing marked
gastric distension with some mild inflammation around the antroduodenal junction.

Fig. 4. A CT scan of the abdomen and pelvis (coronal and axial views) showing significant distension of the
stomach and proximal duodenum. A duodenal stent (red arrow) can be seen in the horizontal portion of the
duodenum.

alarming radiological finding, and an early diagnosis and intervention are key to im-
proving survival rates [4, 5, 11, 13]. Although its true etiopathogenesis remains unclear,
AGD is associated with eating disorders, gastric volvulus, gastroparesis, electrolyte im-
balances, polyphagia, psychogenetic polyphagia, pathological aerophagia, abdominal
surgery, trauma, and pyloric stenosis [1, 9-11, 13-15]. AGD has also been described as a
rare postoperative complication after esophageal or abdominal surgeries [16, 20]. Lau
et al. [16] shared a case of acute massive gastric dilatation as a rare complication of open
fundoplication in a pediatric patient with a history of congenital diaphragmatic hernia. In
our case series, AGD causes include cancer, gastric ileus, and acquired duodenal stenosis
(Table 1).

AGD has a varied clinical spectrum due to a large pool of possible etiologies and risk
factors. Patients commonly present with acute-onset abdominal pain, progressive ab-
dominal distension, bloating, post-prandial fullness, nausea, vomiting, dysphagia, ody-
nophagia, skin mottling, or a succession splash [1, 4, 7, 9-11, 13-15, 21]. Vomiting is a
significant symptom and is seen in more than 90% of AGD cases [5]. Patients with an AGD
due to gastric volvulus may be unable to vomit due to occlusion of the gastroesophageal
junction [4, 5]. Despite the stomach’s rich vascular supply, an AGD can lead to venous
congestion of the stomach wall, which increases intragastric pressure [1, 4, 5, 15].
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Table 1. Summary of patient demographics, presentations, clinical diagnoses, and interventions

Patient Age, Gender Presenting Etiology Intervention Outcome
years symptoms
Case 1 84 Male  Abdominal Metastatic Palliative surgery (ex-lap Hospice care
pain, cholangiocarcinoma  with gastrojejunostomy),
abdominal percutaneous
distension, transhepatic
nausea, cholangiography
vomiting,
jaundice
Case 2 53 Female Epigastric Gastric Gastroduodenal stenting ECOG 1

pain, nausea, adenocarcinoma with
vomiting, low  gastric outlet
appetite, obstruction

Distal gastrectomy with
reconstruction and

omentectomy
weight loss
FLOT chemotherapy Currently on
chemotherapy
Case 3 81 Female Abdominal Gastric ileus NGT decompression Clinically
pain, nausea, improved and
vomiting discharged
Case 4 76 Female Abdominal Acquired duodenal Stent-in-stent placement Clinically
pain, nausea,  stenosis Laparoscopic improved and
vomiting, low gastrojejunostomy discharged

appetite,
weight loss

Intragastric pressures in the range of 14-30 cm H,0 are associated with gastric ischemia
and a grave prognosis [4, 15, 19]. In some cases, AGD with ischemia may evolve into gastric
perforation, emphysematous gastritis, or abdominal compartment syndrome. Other
complications of AGD include arrhythmias, aortic occlusion, superior mesenteric artery
syndrome, and mesenteric ischemia [8, 15, 19, 21-23]. Park and Nho [6] described a
unique case of aortic compression and abdominal compartment syndrome as a conse-
quence of severe gastric dilatation. Enzmann et al. [24] described an extremely rare case of
fatal aortic occlusion due to compression from self-induced AGD. The case involved a
young woman with bulimia disorder who ingested 15 L of water to present with sufficient
weight to her psychiatrist.

Early diagnosis of AGD is crucial to prevent serious sequelae such as gastric ischemia or
necrosis. Abdominal radiographs are ordered as part of the initial work-up, which reveals
massive gastric dilation with a fluid level [4, 5]. Additional imaging can further exclude the
possibility of gastric perforation or hemorrhage in which immediate treatment would be
required [11]. CT scan of the abdomen and pelvis is another tool that can be employed to
diagnose AGD and assess the extent of gastric involvement [3, 11]. Endoscopy has been shown
to help decipher the etiology of obstruction and assess the mucosa for ischemic changes [11].
It can function as both diagnostic and therapeutic, suctioning the trapped gases while as-
sessing for any pathological changes [4, 19].

The management of AGD varies greatly, from conservative management to invasive
surgery. NGT decompression is the first-line modality in patients who are hemodynamically
stable [1, 4, 6, 21]. After decompression, endoscopy is typically performed both to visualize
the mucosa, as well as to aspirate any remaining gastric contents [19]. An upper endoscopy
can be used for gastric detorsion and decompression if an AGD is recurrent or due to an acute
gastric volvulus [4]. Surgeons at Kings Mill Hospital in the United Kingdom employed a
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venting percutaneous endoscopic gastrostomy tube with a jejunal extension to manage a case
of recurrent AGD in a male patient with Prader-Willi syndrome [12]. In most cases, further
management is dictated by the cause of the AGD and the patient’s clinical status. In our case
series, for example, cases 1, 2, and 4 required surgeries, while case 3 was resolved with an
NGT decompression (Table 1).

Patients with signs of gastric necrosis, rupture, abdominal compartment syndrome, or
shock require partial or complete gastrectomy with esophagojejunostomy and tube feeding
[2, 4]. Huang and Tang [23] reported an interesting case of superior mesenteric artery
syndrome with AGD in an adolescent patient. An emergency operation revealed gastric
necrosis, warranting proximal subtotal gastrectomy [23]. Similarly, Islam et al. [4] described a
case of AGD with ischemia and gastric perforation that required emergent total gastrectomy
after NGT decompression failed. The patient had a medical history of Crohn’s disease but was
non-compliant with his medications. He died within 24 h of the surgery due to disseminated
intravascular coagulation.

Conclusion

AGD is a profound distension of the stomach that results from the accumulation of gas,
gastric secretions, or food material. The etiology of AGD remains unclear, and it is frequently
either underdiagnosed or misdiagnosed due to the absence of explicit diagnostic criteria. In
this case series, we describe the clinical presentations and outcomes of 4 patients with AGD
diagnosed and managed at our institution. Three of the cases were due to mechanical factors
(cancer and duodenal stenosis), whereas one was due to gastric ileus. Three cases required
endoscopic and surgical intervention, whereas the gastric ileus case was resolved with NGT
decompression. In summary, we aim to raise awareness about this fatal yet underrecognized
clinical entity.
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