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e ovginl aurr st sowce me saies.  AbStract
Gastric ischemia is a relatively rare condition that can lead to severe or life-threatening outcomes. It can be
caused by various etiological factors, including vascular occlusion, atherosclerosis, vasculitis, hypovolemic
shock, cardiac failure, mesenteric ischemia, splanchnic vasoconstriction, and abdominal compartment
syndrome. Furthermore, gastric dilation can be caused by volvulus and acute necrotizing gastritis. This
condition may go unnoticed in the setting of intestinal obstruction. In this case report, we describe a 43-
year-old female who presented with signs, symptoms, and radiological findings indicative of small bowel
obstruction accompanied by a severely dilated stomach. Our aim is to highlight the importance of
considering gastric ischemia in patients with small bowel obstruction and to demonstrate the outcomes of a
surgical approach in such presentations.
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Introduction

Acute gastric ischemia resulting from intestinal obstruction is a rare yet complex condition. Vascular
occlusion can arise from thrombotic events and inflammatory processes, leading to ischemia or total
vascular occlusion [1]. Since nutrient transfer occurs in the intestine, the gastrointestinal system has
abundant vascularization. Consequently, the diagnosis of acute gastric ischemia often goes unnoticed.
Pathologic examination of gastric ischemia reveals contributing factors such as capillary dilatation and
vascular congestion. Intestinal volvulus can also induce gastric ischemia, wherein bowel loops intertwine or
twist, causing marked gastric distention that can also precipitate gastric ischemia, which may manifest with
symptoms such as abdominal pain, distention, nausea, and vomiting, potentially progressing to necrosis [2].
Vascular insufficiency stands out as a major cause of gastric ischemia. This condition can be challenging to
detect due to the stomach's abundant blood supply [3]. Within vascular insufficiency, venous occlusion is
particularly perilous compared to arterial occlusion, as some studies indicate that if intragastric pressure
exceeds > 20 cm H20, it can impair the venous return of gastric veins [4,5]. It is crucial to consider gastric
ischemia in cases of gastric distension, especially when associated with bowel obstruction, to prevent
serious adverse outcomes like perforation of the stomach wall [6]. In this presentation, we discuss a case of
gastric ischemia in the context of small bowel obstruction.

Case Presentation

A 43-year-old female was admitted to the emergency department with a history spanning over two days of
abdominal discomfort, constipation, nausea, vomiting, and abdominal distention. The pain was localized to
the upper abdominal region and was of moderate severity. The patient's medical records showed a diagnosis
of hypothyroidism. Surgically, the patient had a history of an open appendectomy, repair of paraumbilical
hernia with mesh, and four Cesarean sections. Upon clinical assessment, an abdominal distension with
generalized tenderness markedly over the epigastrium, without evidence of abdominal rigidity, was found.
The patient exhibited tachypnea and tachycardia and maintained normal blood pressure and mean arterial
pressure (MAP). An erect abdominal X-ray revealed multiple air-fluid levels and a lack of air in the rectum
(Figure I). Laboratory results indicated an elevated leukocyte count, elevated serum amylase, and decreased
serum sodium; venous blood gas sampling demonstrated a low pH, a high lactic acid level, and a decreased
bicarbonate level with a low base deficit (Table 7). However, all coagulative profiles were within normal
limits.
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FIGURE 1: Erect abdominal X-ray shows air-fluid levels

Result Reference range
14 x 103/uL 45-11x10%/uL
147.80 U/L 28-100 U/L

115 mmol/L 136-146 mmol/L
7.29 7.35-7.45

6.3 mmol/L 0.5-1.6 mmol/L
13.1 mmol/L 22-26 mmol/L
-16.3 mmol/L 2.0 to -2.0 mmol/L

TABLE 1: Patient's laboratory results

CT scan revealed marked distension of the stomach (Figure 2) and small bowel (jejunum, proximal, and mid
ileum) with sudden caliber reduction of the ileal lumen near the right iliac fossa (Ileocecal transition zone)
(Figure 3). The maximum diameter of the distended bowel measured approximately 4.8 cm, while the large
bowel was collapsed. A nasogastric tube (NGT) was inserted in the emergency department, which yielded
1400 ml of gastric content resembling coffee grounds. The patient was admitted and underwent emergent
midline exploratory laparotomy. The small bowel exhibited distension without ischemic changes, and
adhesiolysis of multiple bands reaching the transition zone around one meter from the ileocecal valve was
performed. During the operation, stomach decompression yielded another 1200 ml of coffee ground fluid. A
full exploration revealed a gangrenous patch over the anterior aspect of the greater curvature of the stomach

(Figure ), and the opening of the lesser sac showed patches of gangrene over the posterior aspect (Figure 5).
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A partial gastrectomy was performed with secondary interrupted sutures over the staple line, the short
gastric artery was ligated, and the specimen was sent for histopathology (Figure 6). Two drains were inserted
in the pelvic and left hypochondriac regions; then, mass abdomen closure was done.

FIGURE 2: Abdominal CT with contrast shows a markedly distended
stomach
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FIGURE 3: Abdominal CT with contrast shows the small bowel transition

zone
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FIGURE 4: Resected part of the stomach with gangrene patch over the
anterior aspect of the greater curvature
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FIGURE 5: Resected part of the stomach with gangrene patches over
the posterior aspect of the greater curvature
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FIGURE 6: Gross picture of the incised wall of the stomach

Postoperatively, the patient was transferred intubated to the ICU. In the ICU, the patient exhibited
instability in hemodynamic parameters and remained intubated for 12 days on inotropes. Feeding through
NGT commenced gradually on day four postoperatively. The patient was extubated on day 12 and
transferred to the ward on day 14 with NGT. An abdominal CT scan with oral and IV contrast was conducted
for follow-up, revealing a non-distended stomach with no leakage. The NGT was removed, and a standard
dietary regimen was initiated. On day 38, post-operation, the patient was discharged and visited the
outpatient clinic after one week for follow-up without any complaints. A histopathological examination
revealed pronounced vascular congestion and localized tissue infarction, with tissue changes consistent with
gangrene and viable tissue margins.

Discussion

Gastric ischemia arises from an insufficient supply of oxygen to the cells lining the gastrointestinal tract [7].
This condition can present in acute and chronic forms; however, as illustrated in this case study, the patient
exhibited symptoms indicative of acute gastric ischemia. Intestinal obstructions can also precipitate gastric
ischemia [8]. The stomach's extensive vascular network typically protects it from acute necrotic damage,
making such an injury a rare occurrence. Acute gastric dilation is identified as one of the causes of gastric
ischemia, with various factors contributing to its occurrence [9]. The existing literature indicates that
trauma, electrolyte disturbances, eating disorders, gastric volvulus, small bowel obstruction, and diabetes
mellitus are among the reasons behind gastric ischemia [10]. In this case study, the patient exhibited signs of
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bowel obstruction, as confirmed through physical examination, laboratory findings, and radiological
imaging, including a CT scan. Although the CT scan revealed a markedly dilated stomach, the primary
concern was the small bowel obstruction. This observation aligns with the existing literature, which suggests
that such clinical presentations can be indicative of underlying gastric ischemia [11,12].

It is reported that the occlusion of principal gastric arteries alone does not induce gastric ischemia. In the
setting of intestinal obstruction, the arterial supply to the bowel remains uninterrupted, leading to an
increase in back pressure. This elevated pressure contributes to the development of bowel wall edema and
potential intramural hemorrhage, which may manifest as coffee ground-like material in the nasogastric
tube. The combination of increased back pressure and thickening of the bowel wall can compromise tissue
perfusion, resulting in a cascade of events that includes intestinal ischemia, infarction, and ultimately
necrosis [6]. Intragastric pressure exceeding 20 cm H20 impairs the venous return of gastric veins [6].
Notably, 3 liters of fluid can elevate stomach pressure to the point of venous outflow obstruction, as
suggested by multiple case reports [13-15]. In our case, 1400 ml of coffee ground fluid was drained by NGT in
the emergency room and another 1200 ml in the operating room. Gastric ischemia stemming from various
causes can lead to critical and life-threatening outcomes such as rupture and hemorrhage, resulting in
peritonitis, sepsis, and even death [16]. Studies on gastric volume in cadavers positioned in a sitting posture
have shown that the administration of 4 liters of fluid can regularly cause tears in the mucous membranes
along the lesser curvature [6]. Furthermore, according to Lee et al., the gastric capacity is 4 liters before
perforation occurs [17]. Some patients displayed necrosis affecting the greater curvature or fundus, while the
lesser curvature was preserved [18]. In our case, ischemic patches were observed on both the anterior and
posterior aspects of the greater curvature.

Diagnosing acute gastric ischemia involves recognizing the clinical manifestations in patients, followed by
radiological testing such as CT scans [19]. Prompt diagnostic assessment is crucial in preventing the
progression of the condition; although it is rare, if undetected, it may lead to mortality [20]. Therapeutic
approaches for acute gastric ischemia vary from medical management to surgery [21]. In the presented case,
surgery, specifically partial gastrectomy, was considered the most suitable approach; however, this process
requires adequate vascular perfusion and a significant time investment [22]. Partial resection is a surgical
strategy for treating ischemia when the pathology involves patchy necrosis and gangrene, minimizing the
chances of morbidity. It is recommended to consider limited resection as the initial therapeutic intervention
for gastric ischemia if the conservative treatment is not a valid option [23].

Conclusions

Acute ischemia of the stomach denotes the interruption of the blood supply to the organ. A pathologic
examination of gastric ischemia reveals a few factors influencing the medical condition, including capillary
dilation, vascular congestion, and, in some cases, necrosis. Vascular occlusion stands out as a major factor in
gastric ischemia. Among instances of vascular insufficiency, venous occlusion poses greater complexity
compared to arterial insufficiency. Excessive gastric dilation can also lead to gastric ischemia, characterized
by rapid stomach enlargement. The diagnosis of acute gastric ischemia involves observing patients' clinical
manifestations, such as vomiting, gastrointestinal tract bleeding, and nausea. Various radiological tests,
including CT scans and ultrasounds, are considered standard for diagnostic assessment. Treatment
strategies for acute gastric ischemia span from medical to surgical intervention, depending on the
presentation. The diagnosis of gastric ischemia demands a rapid initiation of the management; although it
is rare, it can be fatal. Gastric ischemia should be suspected in a patient with symptoms of bowel obstruction
combined with an overly dilated stomach. Decompression with NGT, radiological tests, and surgical
exploration are mandated to ensure gastric ischemia is not missed.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Nasser T. Almarri, Rafaat J. Elsaadawy, Ahmed M. Alhumaidan
Acquisition, analysis, or interpretation of data: Nasser T. Almarri, Ahmed M. Alhumaidan
Drafting of the manuscript: Nasser T. Almarri, Rafaat J. Elsaadawy, Ahmed M. Alhumaidan

Critical review of the manuscript for important intellectual content: Nasser T. Almarri, Rafaat J.
Elsaadawy, Ahmed M. Alhumaidan

Supervision: Rafaat J. Elsaadawy, Ahmed M. Alhumaidan

Disclosures

2024 Almarri et al. Cureus 16(2): €565113. DOI 10.7759/cureus.55113 8 of 9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Brzozowski T, Konturek PC, Konturek SJ, et al.: Role of gastric acid secretion in progression of acute gastric
erosions induced by ischemia-reperfusion into gastric ulcers. Eur ] Pharmacol. 2000, 398:147-58.
10.1016/s0014-2999(00)00287-9

Sharma A, Mukewar S, Chari ST, Wong Kee Song LM: Clinical features and outcomes of gastric ischemia. Dig
Dis Sci. 2017, 62:3550-6. 10.1007/s10620-017-4807-4

Tang SJ, Daram SR, Wu R, Bhaijee F: Pathogenesis, diagnosis, and management of gastric ischemia. Clin
Gastroenterol Hepatol. 2014, 12:246-52.e1. 10.1016/j.cgh.2013.07.025

Newman RK, Dayal N, Dominique E: Abdominal compartment syndrome. StatPearls [Internet]. StatPearls
Publishing, Treasure Island (FL); 2023.

Mishima T, Kohara N, Tajima Y, et al.: Gastric rupture with necrosis following acute gastric dilatation:
report of a case. Surg Today. 2012, 42:997-1000. 10.1007/s00595-012-0162-4

Lunca S, Rikkers A, Stanescu A: Acute massive gastric dilatation: severe ischemia and gastric necrosis
without perforation. Rom | Gastroenterol. 2005, 14:279-83.

Yasuhara H: Acute mesenteric ischemia: the challenge of gastroenterology . Surg Today. 2005, 35:185-95.
10.1007/s00595-004-2924-0

Oldenburg WA, Lau LL, Rodenberg TJ, Edmonds HJ, Burger CD: Acute mesenteric ischemia: a clinical
review. Arch Intern Med. 2004, 164:1054-62. 10.1001/archinte.164.10.1054

Serbye H, Svanes K: The role of blood flow in gastric mucosal defence, damage and healing . Dig Dis. 1994,
12:305-17. 10.1159/000171465

Van Eetvelde E, Verfaillie L, Van De Winkel N, Hubloue I: Acute gastric dilatation causing acute limb
ischemia in an anorexia nervosa patient. ] Emerg Med. 2014, 46:e141-3. 10.1016/j.jemermed.2013.11.093
Furukawa A, Kanasaki S, Kono N, Wakamiya M, Tanaka T, Takahashi M, Murata K: CT diagnosis of acute
mesenteric ischemia from various causes. AJR Am ] Roentgenol. 2009, 192:408-16. 10.2214/AJR.08.1138
Taourel PG, Deneuville M, Pradel JA, Régent D, Bruel JM: Acute mesenteric ischemia: diagnosis with
contrast-enhanced CT. Radiology. 1996, 199:632-6. 10.1148/radiology.199.3.8637978

Kirkpatrick ID, Kroeker MA, Greenberg HM: Biphasic CT with mesenteric CT angiography in the evaluation
of acute mesenteric ischemia: initial experience. Radiology. 2003, 229:91-8. 10.1148/radiol.2291020991
Steen S, Lamont J, Petrey L: Acute gastric dilation and ischemia secondary to small bowel obstruction . Proc
(Bayl Univ Med Cent). 2008, 21:15-7. 10.1080/08998280.2008.11928348

Nuiiez-Moreno FA, Acosta-Gaxiola LE: Gastric necrosis due to small bowel obstruction: a case report .
Cureus. 2023, 15:37936. 10.7759/cureus.37936

Watanabe S, Terazawa K, Asari M, Matsubara K, Shiono H, Shimizu K: An autopsy case of sudden death due
to acute gastric dilatation without rupture. Forensic Sci Int. 2008, 180:e6-e10.
10.1016/j.forsciint.2008.07.005

Lee D, Sung K, Lee JH: Acute gastric necrosis due to gastric outlet obstruction accompanied with gastric
cancer and trichophytobezoar. ] Gastric Cancer. 2011, 11:185-8. 10.5230/jgc.2011.11.3.185

Guinn NR, Cooter ML, Villalpando C, Weiskopf RB: Severe anemia associated with increased risk of death
and myocardial ischemia in patients declining blood transfusion. Transfusion. 2018, 58:2290-6.

10.1111/trf. 14768

Miller DL, Pasquale MD, Seneca RP, Hodin E: Gastric volvulus in the pediatric population . Arch Surg. 1991,
126:1146-9. 10.1001/archsurg.1991.01410330108016

Otto CC, Czigany Z, Heise D, et al.: Prognostic factors for mortality in acute mesenteric ischemia . ] Clin Med.
2022, 11:10.3390/jcm11133619

Lefkovitz Z, Cappell MS, Lookstein R, Mitty HA, Gerard PS: Radiologic diagnosis and treatment of
gastrointestinal hemorrhage and ischemia. Med Clin North Am. 2002, 86:1357-99. 10.1016/50025-
7125(02)00080-9

Sahoo MR, Kumar AT, Jaiswal S, Bhujabal SN: Acute dilatation, ischemia, and necrosis of stomach without
perforation. Case Rep Surg. 2013, 2013:984594. 10.1155/2013/984594

Byrne JJ, Cahill J]M: Acute gastric dilation. Am J Surg. 1961, 101:301-9. 10.1016/0002-9610(61)90229-x

2024 Almarri et al. Cureus 16(2): €55113. DOI 10.7759/cureus.55113

90f9


https://dx.doi.org/10.1016/s0014-2999(00)00287-9
https://dx.doi.org/10.1016/s0014-2999(00)00287-9
https://dx.doi.org/10.1007/s10620-017-4807-4
https://dx.doi.org/10.1007/s10620-017-4807-4
https://dx.doi.org/10.1016/j.cgh.2013.07.025
https://dx.doi.org/10.1016/j.cgh.2013.07.025
https://www.ncbi.nlm.nih.gov/books/NBK430932/
https://dx.doi.org/10.1007/s00595-012-0162-4
https://dx.doi.org/10.1007/s00595-012-0162-4
https://www.jgld.ro/jgld/index.php/jgld/article/view/2005.3.12
https://dx.doi.org/10.1007/s00595-004-2924-0
https://dx.doi.org/10.1007/s00595-004-2924-0
https://dx.doi.org/10.1001/archinte.164.10.1054
https://dx.doi.org/10.1001/archinte.164.10.1054
https://dx.doi.org/10.1159/000171465
https://dx.doi.org/10.1159/000171465
https://dx.doi.org/10.1016/j.jemermed.2013.11.093
https://dx.doi.org/10.1016/j.jemermed.2013.11.093
https://dx.doi.org/10.2214/AJR.08.1138
https://dx.doi.org/10.2214/AJR.08.1138
https://dx.doi.org/10.1148/radiology.199.3.8637978
https://dx.doi.org/10.1148/radiology.199.3.8637978
https://dx.doi.org/10.1148/radiol.2291020991
https://dx.doi.org/10.1148/radiol.2291020991
https://dx.doi.org/10.1080/08998280.2008.11928348
https://dx.doi.org/10.1080/08998280.2008.11928348
https://dx.doi.org/10.7759/cureus.37936
https://dx.doi.org/10.7759/cureus.37936
https://dx.doi.org/10.1016/j.forsciint.2008.07.005
https://dx.doi.org/10.1016/j.forsciint.2008.07.005
https://dx.doi.org/10.5230/jgc.2011.11.3.185
https://dx.doi.org/10.5230/jgc.2011.11.3.185
https://dx.doi.org/10.1111/trf.14768
https://dx.doi.org/10.1111/trf.14768
https://dx.doi.org/10.1001/archsurg.1991.01410330108016
https://dx.doi.org/10.1001/archsurg.1991.01410330108016
https://dx.doi.org/10.3390/jcm11133619
https://dx.doi.org/10.3390/jcm11133619
https://dx.doi.org/10.1016/s0025-7125(02)00080-9
https://dx.doi.org/10.1016/s0025-7125(02)00080-9
https://dx.doi.org/10.1155/2013/984594
https://dx.doi.org/10.1155/2013/984594
https://dx.doi.org/10.1016/0002-9610(61)90229-x
https://dx.doi.org/10.1016/0002-9610(61)90229-x

	Acute Gastric Ischemia in a Case of Small Bowel Obstruction
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Erect abdominal X-ray shows air-fluid levels
	TABLE 1: Patient's laboratory results
	FIGURE 2: Abdominal CT with contrast shows a markedly distended stomach
	FIGURE 3: Abdominal CT with contrast shows the small bowel transition zone
	FIGURE 4: Resected part of the stomach with gangrene patch over the anterior aspect of the greater curvature
	FIGURE 5: Resected part of the stomach with gangrene patches over the posterior aspect of the greater curvature
	FIGURE 6: Gross picture of the incised wall of the stomach

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


