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Case Report

introduCtion

Gastric outlet obstruction (GOO) is a clinical syndrome 
characterized by abdominal epigastric pain and postprandial 
vomiting that can be caused by mechanical or motility 
disorders.[1] The real prevalence of this disease is unknown. In 
the past, the main cause was peptic ulcer (>90% of the cases),[2] 
but with the introduction of proton–pump inhibitor therapies 
and H2 blockers, the main etiology now is malignancy, 
especially in older patients.[3] Pyloric stenosis is a frequent 
benign cause of GOO in neonates but a rare disease in adults 
that is probably under-reported due to a difficulty in diagnosis.[1]

This challenge in diagnosis is evident in the case we report.

CAsE rEport

A 65-year-old male was hospitalized in the internal medicine 
ward due to acute cholangitis after presenting to the emergency 
department with a 2-day history of fever, right upper quadrant 
abdominal pain, and cholestasis. Intravenous antibiotics were 
started (piperacillin-tazobactam).

He had a history of hypertension, type 2 diabetes mellitus, 
dyslipidemia, and chronic obstructive pulmonary disease. He 
had overcome a severe coronavirus disease 2019 infection in 
April 2020 after a prolonged intensive care unit and ward stay 
due to several sequelae. The most relevant were a pharyngeal 
hypomotility that had led to enteral feeding by a gastrostomy tube 
and an invasive Candida Albicans infection affecting the aortic 
valve, both eyes, gall bladder, pancreas, and the right shoulder. 
He had been discharged in August with suppressive fluconazole 
treatment but had to be readmitted in September due to extrinsic 
compression of the biliary duct by a pancreatic collection that 
required the placement of a biliary and pancreatic prostheses.

During the present hospitalization, oral vancomycin was 
added after being diagnosed with a Clostridium difficile 
infection due to an increase in the stool frequency. However, 

Point‑of‑care Ultrasound Diagnosis of Gastric Outlet 
Obstruction Syndrome

Ángela Gutiérrez‑Rojas, Yale Tung‑Chen*, Esther Hernández‑Montero, Ane Andrés Eisenhofer, Itziar Diego

Department of Internal Medicine, Hospital Universitario Puerta de Hierro, Majadahonda, Madrid, Spain

Gastric Outlet Obstruction (GOO)  is a clinical syndrome characterized by postprandial vomiting, epigastric pain, and abdominal distension due 
to mechanical or motility disorders. The suspicion will mainly rely on abdominal radiological imaging (computed tomography, barium studies) 
that might not be widely available or even be contraindicated. We report a 65-year-old male who developed progressive epigastralgia, anorexia, 
and vomiting. Physical examination revealed mild abdominal distension and epigastric tenderness on deep palpation. With the presumptive 
diagnosis of gastric outlet obstruction, an abdominal point-of-care ultrasound (POCUS) was performed and showed impaired gastric emptying 
and a “target sign.” A gastroscopic exploration confirmed inflammatory pyloric stenosis due to coexisting antral and duodenal ulcers. POCUS 
could play an essential role in the easy ultrasonographic diagnosis of gastroparesis, helping to differentiate from other causes of obstruction 
and even raise suspicion in the diagnosis of pyloric stenosis as a consequence of a   GGO. POCUS may serve as a first-line imaging test that 
can raise suspicion of this difficult to diagnose and probably underreported disease.

Keywords: Gastric outlet obstruction, point-of-care ultrasound, pyloric stenosis

Access this article online

Quick Response Code:
Website:  
www.jmuonline.org

DOI:  
10.4103/jmu.jmu_198_21

Address for correspondence: Dr. Yale Tung‑Chen, 
Department of Internal Medicine, Hospital Universitario Puerta de Hierro, 

Majadahonda, Madrid, Spain. 
Department of Medicine, Universidad Alfonso X El Sabio, Calle Joaquín 

Rodrigo 1. 28222, Majadahconda, Madrid, Spain. 
E‑mail: yale.tung.chen@gmail.com

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, 
tweak, and build upon the work non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Gutiérrez-Rojas Á, Tung-Chen Y, 
Hernández-Montero E, Eisenhofer AA, Diego I. Point-of-care ultrasound 
diagnosis of gastric outlet obstruction syndrome. J Med Ultrasound 
2023;31:48-50.

Abstract

Received: 16-11-2021 Revised: 20-11-2021 Accepted: 22-12-2021 Available Online: 04-03-2022



Gutiérrez‑Rojas, et al.: POCUS diagnosis of gastric outlet syndrome

49Journal of Medical Ultrasound ¦ Volume 31 ¦ Issue 1 ¦ January-March 2023

progressive epigastralgia, anorexia, and vomiting developed, 
needing to withhold enteral nutrition for several days, without 
improvement.

Physical examination revealed mild abdominal distension, 
a normal gastrostomy orifice with increased gastric residual 
volume, normal bowel sounds and epigastric tenderness on 
deep palpation. No masses or organomegaly were found.

With the presumptive diagnosis of gastric outlet obstruction 
(GOO), an abdominal point-of-care ultrasound (POCUS), 
[Figure 1] was performed and showed impaired gastric 
emptying [Figure 2] and a “target sign” (thicker and hypoechoic 
pyloric muscle surrounding echogenic mucosa on a transverse 
image), compatible with pyloric stenosis [Figure 3, white 
arrow]. A gastroscopic exploration confirmed inflammatory 
pyloric stenosis due to coexisting antral and duodenal ulcers. 
A gastrojejunal tube was placed so enteral feeding could be 
restarted with symptom resolution. The symptoms did not recur 
after this therapeutic intervention.

disCussion

The main complaint of patients with gastric outlet 
syndrome (GOO) is vomiting, which is a common complaint 
seen in primary care or emergency departments. To early suspect 
and initiate the investigations to determine the cause of the GOO 
is paramount, since many of the etiologies can be treated.

However, due to the unspecific nature of the symptoms 
(postprandial vomiting, epigastric pain and abdominal 
distension), the suspicion will mainly rely on abdominal 
radiological imaging (computed tomography, barium studies), 
showing gastric distension along with retained material in the 
stomach or a endoscopy showing signs of gastroparesis and 
obstruction.[3] However, the availability of these evaluation 
studies might be limited in many centers, compromising an 
early and correct diagnosis. Moreover, barium studies have the 
potential risk of aspiration or poor control of secretions and 
contraindicated if perforation is suspected.

Currently, malignancy can account for most of cases of GOO 
in adults. However, peptic ulcer, which is a more prevalent 
disease, can lead to GOO by causing an inflammatory edema 
and tissue deformation, a not rarely seen complication (2% 
of cases).[3]

POCUS is a safe, rapid, cost-effective tool in the characterization 
of unspecific symptoms such as vomiting or abdominal pain, 
being more available than the previous imaging modalities 
or endoscopy.

Pyloric stenosis is a rare cause of GGO in adults, probably 
under-reported due to a difficulty in diagnosis,[1] which can be 
identified with an easy ultrasound technique,[4] by finding the 
gallbladder and turning the probe obliquely to find the pylorus 
longitudinally, and showing a target sign.[5]

Previous reports[6] have showed the role of POCUS in 
differentiating GGO (larger size and epigastric location) from 

Figure 1: Anterior approach to evaluate pyloric stenosis. Usually 
performed with a high‑frequency probe in a transverse plane, start from 
the subxiphoid point, visualizing the anterior gastric wall, and slide laterally 
using the liver as an acoustic window. The pylorus is usually slightly right 
of the midline and caudal to the gallbladder

Figure 2: Ultrasound in the epigastric window, evaluating the gastric content 
and showing a normal stomach with air artifact (a) and preserved peristalsis 
compared to an impaired gastric emptying (b) and absence of peristalsis

ba

Figure 3: Normal pylorus (a, arrow) and “Target sign” (b, arrow) in an 
inflammatory pyloric stenosis on a transverse plane with hypoechogenic 
muscle edema and a hyperechogenic central mucosa. Even in 
nonpathological conditions pylorus can be identified in the long axis with 
its slightly thickened appearance
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small (presence of villi) or large bowel (presence of haustra and 
extension to the left or right flank, as ascending or descending 
colon) obstruction. It can also raise the suspicion of gastric 
ulcer with the sonographic presence of a volcano-shaped 
projection of the gastric lumen.[7]

POCUS can help getting to a bedside diagnosis and thus, to 
an earlier treatment[8] as well as monitor the resolution of 
obstruction.

ConClusion

In GOO syndrome, early detection of the cause is key to 
prevent malnutrition in hospitalized patients, as well as to 
alleviate acute symptoms. Therefore, in patients with suspected 
GOO, such as in the case reported, POCUS may serve as a 
first-line imaging test that can raise suspicion of this difficult 
to diagnose and probably underreported disease.
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