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Abstract

BACKGROUND

Acute gastric volvulus represents a rare form of surgical acute abdomen, which
makes it difficult to establish an early diagnosis. As the disease progresses, it can
lead to gastric ischemia, necrosis, and other serious complications.

CASE SUMMARY

This paper reports a 67-year-old female patient with a history of abdominal
distension and retching for 1 day. After admission, a prompt and thorough exami-
nation was performed to confirm the diagnosis of acute gastric volvulus. Notably,
the patient had free air in the abdominal cavity. The first consideration was gastric
volvulus with gastric perforation, but the patient had no complaints, such as
abdominal pain or signs of peritoneal irritation in the abdomen, and imaging
examination revealed no abdominal pelvic effusion. Following endoscopic reduc-
tion, the abdominal organs, such as the stomach and spleen, returned to their
normal anatomical positions, and the free intraperitoneal air disappeared, su-
ggesting a rare case of acute gastric torsion. The source of free air within the
abdominal cavity warrants careful consideration and discussion. Combined with
the findings from computed tomography, these findings are hypothesized to be
associated with the rupture of colonic air cysts.

CONCLUSION
Patients with gastric torsion combined with free gas in the abdominal cavity
should consider nongastrointestinal perforation factors to avoid misdiagnosis.
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Core Tip: In this case, a 67-year-old female was admitted to the hospital due to abdominal distension and pain. The initial
diagnosis was acute gastric torsion accompanied by free gas in the abdominal cavity. This makes it easy for us to determine
the presence of gastric perforation. However, the patient's physical examination and abdominal computed tomography (CT)
scan did not support the diagnosis of gastric perforation. After endoscopic reduction of gastric torsion, we found that the
patient also had a colonic gas cyst after reexamination via CT. This is a rare case that has not been reported before.

Citation: Zhang Q, Xu XJ, Ma J, Huang HY, Zhang YM. Acute gastric volvulus combined with pneumatosis coli rupture misdia-
gnosed as gastric volvulus with perforation: A case report. World J Gastrointest Surg 2024; 16(10): 3350-3357

URL: https://www.wjgnet.com/1948-9366/full/v16/i110/3350.htm

DOI: https://dx.doi.org/10.4240/wjgs.v16.i10.3350

INTRODUCTION

Gastric torsion is a rare form of surgical acute abdomen with a difficult diagnosis, especially when patients are accom-
panied by free gas in the abdominal cavity, which can cause difficulties for clinical doctors. We need to accurately
identify the source of free gas in the abdominal cavity and quickly decide the next treatment method.

CASE PRESENTATION

Chief complaints
A 67-year-old female was admitted with a complaint of abdominal distension for 1 day.

History of present illness

The patient had sudden epigastric distension and pain 1 day prior, accompanied by nausea and retching, no hematemesis
or melena, reduced anal exhaust, defecation once during the disease, and no relief from abdominal distension after
fasting.

History of past illness

No history of hypertension or diabetes, gastritis or gastric ulcer, or abdominal surgery.

Personal and family history
No family history of any genetic disease.

Physical examination
The left upper quadrant was distended, the gastric type was palpable, there was no tenderness or rebound tenderness in
the abdomen, there were no signs of peritoneal irritation, and there were 3 bowel sounds/min.

Laboratory examinations
Routine blood tests, C-reactive protein levels, liver function tests, and renal function tests were all within the normal
range.

Imaging examinations
Abdominal computed tomography (CT) revealed acute gastric dilatation, with the lower edge of the stomach extending
to the plane of the anterior superior iliac spine. The antrum was located in the anterosuperior cardia, and the spleen had
shifted to the upper margin of the pancreas. Free air was noted within the abdominal cavity, and there was no effusion in
the abdominal cavity or pelvic cavity. The placed gastric tube bypassed the gastric body through the posterior aspect of
the stomach (Figure 1).

Emergency gastroscopy revealed deformity of the gastric lumen, accumulation of a large amount of food debris, patchy
mucosal congestion, and ulceration in the gastric body, and it was difficult to identify the angle and antrum along the
gastric body (Figure 2).

Gastrointestinal meglumine diatrizoate contrast examination revealed crescent-shaped free air under the diaphragm,
an inflated and dilated gastric lumen, and high fluid levels. The cardia was displaced to the lower left, the gastric angle
was not visualized, and the greater and lesser curvatures were indistinct. Partial entry of the contrast agent into the
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Figure 1 Abdominal computed tomography scan upon admission. A: Free intraperitoneal air without fluid collection (purple arrow) and a markedly
dilated gastric lumen with fluid collection (blue arrow); B: The lower gastric margin reaching the level of the anterior superior iliac spine (yellow arrow); C: Spleen
displacement to the upper pancreatic margin (orange arrow) and free intraperitoneal air (purple arrow); D: The gastric tube entering the gastric body from left to right
through the posterior aspect of the stomach (green arrow).

duodenum was observed, and the shape of the duodenal bulb was normal (Figure 3).

FINAL DIAGNOSIS

The final diagnosis was gastric torsion combined with a ruptured colonic gas cyst.

TREATMENT

On the basis of the patient’s medical history, physical examination, and imaging examination findings, a diagnosis of
acute gastric volvulus with free air in the abdominal cavity was established. The presence of free air in the abdominal
cavity of the patient influenced treatment decision-making. Surgical exploration or laparoscopic exploration was
considered the first choice for treatment, but considering the absence of the peritoneal irritation sign, lack of effusion on
the abdominal and pelvic CT, and insufficient evidence of gastric perforation, we first performed endoscopic reduction
after communicating with the family members of the patient.

The patient underwent gastroscopy again, and the antrum and pylorus were the same as those in the first gastroscopy.
We changed the patient’s position to the right lateral decubitus position after removing the gastric effusion and food
debris. After repeated inflation, the antrum was successfully observed, and weentered the duodenum. Complete
exploration of the entire gastric cavity revealed scattered ulcers predominantly in the gastric body; the antrum, pylorus,
and duodenal mucosa appeared smooth, with no evidence of neoplasms (Figure 4).
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Figure 2 Gastroscopic examination upon admission. A: Shows distortion of the gastric wall and deformation of the gastric lumen (blue arrows); B: Shows
multiple scattered superficial ulcers in the gastric body (purple arrows).

Figure 3 Upper gastrointestinal imaging examination upon admission. A: Shows the anterior view of upper gastrointestinal radiography, the contrast
agent is limited, and the gastric lumen is not completely visualized; B: The posterior view of upper gastrointestinal radiography, the gastric lumen is dilated with
pneumatosis, and the greater and lesser curvature sides cannot be distinguished.

OUTCOME AND FOLLOW-UP

Outcome

After endoscopic reduction, the patient’s abdominal signs were observed. The patient had no abdominal pain, and her
abdominal distension substantially improved. The patient was treated with proton pump inhibitors and asked to fast for
1 day. Abdominal-enhanced CT was reexamined on the second day after endoscopic treatment. Upon reexamination via
CT, the stomach and spleen returned to normal positions, the shape of the stomach was normal, the free air in the
abdominal cavity disappeared, and there was no effusion in the abdominal cavity or pelvic cavity. There were no mass
lesions in the gastric wall, spleen, or pancreas. Moreover, we found segmented scattered cystic air areas in the colon of the
patient after medical images were reviewed carefully (Figure 5). The patient was on a liquid diet, transitioned to a normal
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Figure 4 Reexamination via gastroscopy. A: Shows that the mucosa of the gastric wall is flat after reduction, and the antrum and pylorus can be observed
(blue arrows); B: Shows that the duodenum is morphologically normal (white arrows).

diet without abdominal discomfort, and was discharged uneventfully.

Follow-up
At the 6-month follow-up, the patient had a normal diet and reported no abdominal pain or distension and normal anus
exhaust and regular bowel movements.

DISCUSSION

Gastric volvulus refers to the abnormal rotation of the entire stomach or a part of the stomach around an axis > 180°,
resulting in a closed-loop obstruction. This is a rare, life-threatening disease. Berti first reported this phenomenon during
the autopsy of a 61-year-old woman in 1866 and revealed that the peak age of onset was 40-60 years, with cases also
reported in infants younger than 1 year. It mainly presents as acute or chronic recurrent gastrointestinal obstruction, and
severe cases can progress to gastric strangulation, necrosis, perforation, and hypovolemic shock[1].

Acute gastric volvulus is characterized by the sudden onset of severe epigastric pain, accompanied by upper abdomen
distension and a soft, flat lower abdomen. Additional symptoms may include dyspnea, vomiting, and aggravation of
symptoms after meals. To facilitate diagnosis, Borchardt proposed the triad of gastric volvulus in 1904: (1) Severe
epigastric pain and distension; (2) Vomiting, which in turn results in severe retching; and (3) Difficulty in gastric tube
insertion, which is observed in up to 70% of patients with acute gastric volvulus[2]. Subsequently, Carter further pro-
posed 3 auxiliary diagnostic criteria: (1) Abdominal signs may not be obvious if there is a diaphragmatic defect where the
stomach enters the thoracic cavity or if there is severe diaphragmatic distention; (2) Chest radiography reveals cystic
inflated organ shadows in the thoracic cavity or upper abdomen; and (3) Clinical manifestations of upper gastrointestinal
obstruction|[3].

In this case, the patient had a history of abdominal distension and pain, vomiting, and other accompanying symptoms.
The physical examination revealed a palpable distended gastric area, and the clinical symptoms were consistent with the
clinical manifestations of gastric volvulus. Imaging studies, including abdominal CT, gastrointestinal radiography, and
gastroscopy, revealed a distorted and distended gastric shape. The antrum and pylorus could not be visualized endo-
scopically, with the antrum located in the anterosuperior cardia, which is consistent with the imaging diagnosis of gastric
volvulus. Upon prompt and definitive diagnosis, decisions on treatment modalities for gastric volvulus are needed, and
options include endoscopic therapy and surgical exploration. Endoscopic reduction therapy can be used for patients with
acute and chronic gastric volvulus, and numerous successful treatments have been reported in the literature. Emergency
surgery is another approach for treating acute gastric volvulus and involves relieving the volvulus, identifying the
underlying cause, and preventing recurrence. Surgical methods include diaphragmatic repair, gastrodesis, etc. Laparo-
scopic exploration can also be considered[4-6].

The treatment plan was developed after consulting with the patient’s family, with a preference for endoscopic
reduction therapy. However, emergency surgical exploration could have been performed if the condition of the patient
deteriorated. During the endoscopic procedure, the patient’s body position was adjusted to promote the reduction of the
stomach’s size and volume by gravity and gastric cavity inflation in the right lateral decubitus position. Abdominal
massage was used to assist in endoscopic treatment. Throughout the procedure, the gastric cavity returned to a normal
microscopic state, and the morphology of the antrum and duodenum was observed without any complications. The
patient did not report abdominal pain, and there were no signs of peritonitis in the abdomen. On the second day after
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Figure 5 Abdominal enhanced computed tomography examination. A: Shows the disappearance of free air in the abdominal cavity (purple arrows),
improvement of gastric dilatation, normal gastric morphology (blue arrows), and return of the spleen to a normal anatomical position (orange arrows); B: Shows no
thickened mass in the gastric wall (blue arrows) and normal pancreatic morphology (green arrows); C-F: Multiple cases of subserosal pneumatosis in the colon
(orange arrows) with intact continuity of the bowel wall (white arrows).

treatment, enhanced abdominal CT revealed that the shape of the stomach returned to normal, with the surrounding
organs reverting to their normal anatomical position. No space-occupying lesions were observed in the gastric wall, and
there were no defects in the diaphragm.

Another concern in this case is the source of free air in the patient’s peritoneal cavity. The most common source of free
air in the abdominal cavity is perforation of hollow organs in the abdominal cavity. Typically, patients present with acute
manifestations of peritonitis, including signs of peritoneal irritation[7]. The diagnosis of gastric volvulus was confirmed.
The first considered diagnosis was gastric volvulus accompanied by gastric perforation, suggesting the need for emer-
gency surgical exploration. Endoscopic treatment could not be selected at this time. However, the patient presented with
abdominal distension without accompanying abdominal pain or signs of peritoneal irritation throughout the disease
course. Furthermore, abdominal CT revealed the absence of effusion in the abdominal and pelvic regions. Endoscopic
examination and imaging examinations revealed intact integrity of the gastric wall, providing insufficient evidence to
support a diagnosis of gastrointestinal perforation. These findings collectively guided the decision to proceed with
endoscopic treatment. Certainly, the presence of free air in the abdominal cavity also has a nongastrointestinal perfo-
ration source, including abdominal infection caused by aerogenic bacteria, uterine perforation, and iatrogenic inter-
ventions[8,9]. Given that the patient exhibited no imaging findings indicative of abdominal infection and denied recent
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iatrogenic procedures such as abdominal paracentesis, the abovementioned sources were not considered likely causes for
the presence of free air in the abdominal cavity. On review of the abdominal CT after endoscopic treatment, multiple
segmental subserosal pneumatoses were observed in the colon, suggesting the possibility of intestinal pneumoceles,
which mostly present with unexplained free abdominal air without clinical manifestations of hollow organ perforation.
We speculate that the patient’s imaging features of free air in the abdominal cavity may be attributed to increased
abdominal pressure leading to the rupture of an intestinal pneumatocele during an episode of gastric volvulus[10].

To summarize the diagnosis and treatment process of this case, the patient had no previous history of abdominal
surgery or other factors, the cause of the gastric volvulus was considered to be primary gastric volvulus, and the exact
cause of the volvulus remained unclear. Following successful endoscopic treatment and a favorable outcome during the
6-month follow-up period, with the patient exhibiting normal eating habits and no recurrence of symptoms, additional
laparoscopic exploration, gastric fixation, and other surgical methods were not deemed necessary.

CONCLUSION

Acute gastric dilatation represents a rare but surgical acute abdomen, necessitating early diagnosis and treatment, with
some cases requiring emergency surgical treatment and some cases successfully managed through endoscopic treatment.
The presence of free air in the abdominal cavity is commonly associated with the perforation of hollow organs of the
abdominal cavity, but it can also arise from nondigestive tract perforations, and intestinal air cysts are rare. When both
diseases cooccur, they pose a challenge for clinicians in making treatment decisions and require clinicians to be good at
differential diagnosis.
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