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Introduction 
Gastric volvulus was first described in an autopsy report from 

1866 and first treated in 1897 [3]. The term volvulus derives from 
the Latin volvere, to turn or roll [4]. Volvulus is characterized as a 
rotation of the stomach greater than 180° [5], and symptoms vary 
based on degree of rotation and speed of onset. Borchardt’s classic 
triad of symptoms is seen in up to 70% of cases [1]. Single symptoms 
of dysphagia, epigastric pain and chest pain can occur in 29% of 
the cases [2]. Chronic volvulus can present with postprandial pain, 
vomiting, belching, bloating and satiety [6]. The condition can be 
classified based on the direction of stomach rotation. The volvulus 
classifications include type 1 Organ Axial (OA), rotation around an 
axis from the gastroesophageal junction to the pylorus, or type 2 
Mesenteroaxial (MA), rotation around an axis bisecting the lesser 
and greater curvatures. There are additionally categories including 
type 3(combined OA and MA) or type 4(unclassified). OA volvulus is 
slightly more common, occurring in 59% of cases [3]. MA volvulus 
is seen predominantly in children, though it has been noted in 
adults less commonly [4].

Volvulus can additionally be classified based on etiology as 
idiopathic/primary or secondary. Primary volvulus is more common 
and can be associated with structural/anatomical disorders. 
Secondary volvulus can involve tumors, adhesions, or ligamentous 
attachments of the stomach. 80% of cases of GV occur in adults, with 
the most common underlying cause being diaphragmatic defects 
such as hiatal or post-traumatic hernias. In children, the condition 
is often due to congenital diaphragmatic defects. The condition is 
seen equally in males and females [3]. The case being reviewed is 
a secondary mesenteroaxial volvulus in an elderly patient with a 
history of hiatal hernia. Current mortality figures indicate there is 
a 15-20% mortality rate from acute gastric volvulus. There have 
been nonoperative rates as high as 80% reported in the past [5]. 
Complications can include perforation, peritonitis, shock, and death 
[6]. Due to the vague clinical symptoms and rare occurrence of the 
condition, it is thought to be underdiagnosed.
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Case Presentation
The patient is a 74-year-old female with a past medical 

history significant for hypertension, hyperlipidemia, diabetes, 
Gastroesophageal Reflux Disease (GERD), osteoarthritis, hiatal 
hernia, and multiple prior abdominal surgeries. Her surgical 
history includes an appendectomy, 3 C-sections, and a total 
hysterectomy. She reported that the hiatal hernia has been present 
for approximately 5 years. She presented to the ED with a chief 
complaint of left upper quadrant pain and nausea that began one 
hour after eating lunch that day. She reported moderate, pressure-
like, abdominal pain radiating to her left shoulder, rated 5 out of 
10 in severity. There was no associated vomiting, diarrhea, or 
constipation. The patient reported a history of similar postprandial 
pressure-like abdominal pain and nausea with additional brown 
emesis 1 week prior, for which she was seen in a different ED and 
was admitted overnight for NG tube placement and decompression. 
Patient stated that prior to her previous admission she experienced 
an insidious onset of shortness of breath. Upon arrival to ED, 
patient’s vital signs were BP: 164/80 HR: 93 RR: 16. She was noted 
to be in no acute distress despite reporting ongoing abdominal pain.

Exam was significant only for mild epigastric and left upper 
quadrant abdominal tenderness, with a soft, non-distended 
abdomen and normal bowel sounds. The patient’s vital signs 
remained stable throughout her ED stay. She was first given IV fluids, 
pantoprazole, and ondansetron for symptom control during the ED 
workup. The patient reported significant relief of pain after NG tube 
decompression. Pain control was continued with IV acetaminophen 
and morphine. Labs, including CBC with differential, CMP, lactic acid, 
and PT/PTT were significant for hypokalemia (3.2mmol/L) and 
mild hyperglycemia (108mg/dL). Other lab findings were within 
normal limits. An abdominal/pelvic CT with contrast revealed a 
diaphragmatic hernia with displacement of the gastric antrum and 
pylorus above the level of the GE junction and fundus extending 
into the left hemithorax through a diaphragmatic defect in a 
configuration compatible with a mesenteroaxial gastric volvulus 
and a probable associated gastric outlet obstruction. There was no 
bowel wall thickening or free perforation noted on CT. The case was 
then referred to a thoracic surgeon. The patient was transferred 
to a tertiary care center for surgical repair. The patient underwent 
an esophagogastroduodenoscopy, a laparoscopic paraoesophageal 
hernia repair with mesh, and Nissen fundoplication.

Surgical findings included gastric erosion at the 
gastroesophageal junction and a large hiatal hernia with most 
of the stomach in the chest cavity. The stomach and mediastinal 
tissue planes were relatively edematous. The stomach was reduced 
from the thoracic cavity as much as possible. A laparoscopic 
Nissen fundoplication was performed to hold the stomach in the 
correct orientation within the abdominal cavity. There were no 

complications during the procedure. She was given prophylactic 
heparin and perioperative IV cefazolin. The patient recovered 
quickly from surgery. The post-operative chest x-ray and swallow 
study were normal. The patient did present to the ED several days 
postoperatively with pleuritic right mid back pain post coughing, 
but workup was negative. At that time, the abdominal surgical 
incisions were noted to be well healing and the patient reported 
normal bowel movements on a full-liquid diet. There were no other 
complications [Figure 1-3].

Figure 1: Plain film of the thorax showing the gastric bubble above the 
diaphragm.

Figure 2: A CT abdomen/pelvis showing displacement of the stomach, 
indicated by air fluid level, into the left hemithorax, adjacent to the 
heart.

Figure 3: Plain film of the abdomen taken during patient’s ED visit 
several days post-op.
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Differential Diagnoses
A gastric volvulus is difficult to diagnose due to its nonspecific 

abdominal symptoms that may resemble many other more 
common GI etiologies. A gastric volvulus is a diagnosis of exclusion 
and generally cannot be confirmed without imaging or surgery 
[4]. Differential diagnoses to consider include hiatal hernia, 
biliary colic, cholelithiasis, cholecystitis, peptic ulcer disease, 
gastroesophageal reflux, gastritis, hepatitis, pancreatitis, and acute 
coronary syndrome.

Imaging
The workup for patients exhibiting abdominal/chest pain often 

involves imaging. Since imaging is the main diagnostic tool of gastric 
volvulus, recent advances in this field have decreased mortality by 
15-20% in volvulus patients [7]. The results of the CT in this case 
confirmed a typical mesenteroaxial volvulus, which made for a 
timely diagnosis, and was key to a positive patient outcome. CT 
is the most used imaging method for diagnosis along with CXR. 
While barium studies have previously been used as the “gold 
standard” for diagnosis of GV, CT is now regarded as the superior 
method. Benefits of CT scans include 24-h access, speed, precise 
definition of the anatomical defect (allowing operative planning), 
and assessment of gastric viability and/or perforation (aiding 
decision regarding urgency of operative intervention). Additionally, 
a CT does not require an on-site radiologist [8]. CT imaging can 
also help detect predisposing factors to a gastric volvulus such as 
diaphragmatic/hiatal hernias, as were seen in this case [3]. 

The most sensitive and specific diagnostic findings via radiology 
have been found to be the presence of both an antropyloric 
transition point without any abnormality at the transition zone 
and an abnormally located antrum at the same level or higher 
than the fundus [9]. Additional CT signs of gastric volvulus can 
include a transition point at the pylorus, a herniation of the 
antrum into the left hemithorax, an antropyloric junction above 
the gastroesophageal junction, a reversed position of the greater 
and lesser gastric curvatures, and stenosis of the gastric segments 
through the stretched oesophageal hiatus, clearly seen on the 
coronal reconstruction [9]. Contrast CT images can also show the 
direction and level of the volvulus, and the location of the transition 
point (the level of the volvulus) [10]. With a mesenteroaxial 
volvulus, as seen in this patient, CT will also show antral and distal 
body herniation into the left hemithorax with an inferiorly located 
esophagogastric junction below the diaphragm [11]. 

Initial radiography usually reveals a herniated stomach above 
the diaphragm, with air fluid levels seen inside the stomach. A 
chest X-ray may show a retrocardiac gas-filled viscus that can help 
confirm the diagnosis. Abdominal imaging may reveal a distended 

viscus in the upper abdomen. An organ axial volvulus may show a 
horizontal orientation of the stomach with a single air-fluid level 
and a paucity of distal gas [3]. A mesenteroaxial volvulus may show 
plain abdominal plain radiographic findings showing a spherical 
stomach on supine images with two air-fluid levels on erect images 
with the antrum positioned superior to the fundus [3]. Endoscopy 
is also used in the evaluation and treatment of a patient with gastric 
volvulus. Endoscopies are sometimes used to evaluate upper 
abdominal issues and as a result can reveal signs of gastric volvulus 
as a byproduct [12].

Endoscopies show a low sensitivity of 32-45% [8,13] but can 
sometimes be a helpful follow up in the case of a negative barium 
swallow [12]. A difficult intubation of the stomach or pylorus can 
also be highly suggestive of gastric volvulus [3]. Ultrasound may be 
used as a secondary imaging modality but does not directly show 
the abnormal position of the bowel. It is helpful in identifying the 
abnormal positional relationship between the superior mesenteric 
vein and artery in the case of midgut or colonic volvulus [10]. The 
vein may be located to the left of the artery, which is the opposite 
of its usual orientation and suggestive of an abnormality such as 
gastric volvulus [10]. While not first line, case reports have shown 
the success of ultrasound as a tool for screening and/or diagnosis 
of gastric volvulus in both neonates and adults and may be useful in 
settings without other imaging modalities [14].

Management
Due to the variety of underlying causes and presentations of 

this condition, each treatment is established on a case-by-case 
basis to align with the given patient’s state. Generally, primary 
management of gastric volvulus involves nasogastric tube 
placement for decompression of the stomach. Immediate surgical 
consult should follow to prevent gastric ischemia. Most cases will 
require operative intervention. Emergent laparotomy is performed 
most. Repair procedures can include hernia repair, gastropexy, 
gastrectomy, among others. More conservative techniques include 
laparoscopic surgical repair or percutaneous gastrostomy tube. 
Few reports compare open versus laparoscopic surgery, though 
laparoscopic surgery is associated with shorter hospital stays 
and fewer complications and is preferred in elderly patients and 
chronic volvulus [1].

Conclusion
This case provides a useful look at a standard presentation 

and treatment of a rare and potentially life-threatening condition. 
Our patient’s risk factors and presenting complaints were typical 
of acute gastric volvulus: an elderly female with a past medical 
history of chronic hiatal hernia presenting with acute abdominal 
pain radiating to the scapular region and with a recent history of 
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an episode of similar pain one week prior. Though the presentation 
and risk factors were consistent with an acute gastric volvulus, 
it is still considered a less likely differential diagnosis due to its 
low incidence. In this case, as well as in most cases of GV, prompt 
radiologic studies were key in identifying and confirming the 
diagnosis. The patient was able to be transferred to a tertiary care 
center for surgical intervention. Though there is no single “typical” 
treatment of gastric volvulus established because of the variety 
of underlying causes and clinical courses experienced by the 
patients [15], the standard of care includes endoscopy followed by 
decompression of the stomach. Endoscopy is considered the first 
step in treating volvulus cases, as it is used to determine what the 
appropriate next steps are for management [15].

Most commonly, the next step is decompression of the stomach, 
to draw the stomach back into the abdominal cavity. This is 
often successful [16]. The patient in the given case received both 
treatments, and the stomach was reduced back into the abdominal 
cavity. This was followed by the closure of the hiatal hernia to 
prevent volvulus recurrence. The patient received a laparoscopic 
paraoesophageal hernia repair during the same surgery as the 
endoscopy. This is a minimally invasive repair technique that is 
considered the standard of care, especially in elderly patients 
[17]. The patient also underwent a Nissen fundoplication which 
helps to anchor the stomach into place and to reduce recurrence 
of herniation in patients with large hiatal hernias [18]. The patient 
responded well to all first line procedures indicated for volvulus 
management. The patient recovered well post-surgery with little 
complications. Several days after the surgery, pleuritic pain was 
experienced post cough. A workup of the patient was negative for 
any significant findings.

This pain was most likely due to strain on the surgical repair 
sites induced by the cough. The patient did not report persistence 
of pain and pain subsided with the cough. A gastric volvulus is rare 
and difficult to diagnose. Though it is uncommon it is an important 
differential diagnosis to consider, as the mortality rate is high if left 
untreated. Incidence is highest in adults over the age of 50, though 
the exact incidence is unknown. One of the important risk factors 
in secondary gastric volvulus is the presence of a hiatal hernia, or 
other related diaphragmatic abnormalities. Some of the diagnostic 
challenges are nonspecific symptoms and physical exam findings 
(vomiting, abdominal pain/tenderness), as well as subtle radiologic 
findings associated with gastric volvulus. Prompt imaging is 
crucial in establishing a diagnosis, which allows for timely surgical 
repair and avoids dangerous complications such as ischemia and 
perforation [19-25].
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