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Patients experiencing upper gas-
trointestinal discomfort are 
routinely referred for abdomino-

pelvic computed tomography (CT) im-
aging. Although dedicated gastric CT 
imaging utilizing gastric distention is 
very effective,1 routine examinations 
usually are not tailored for evaluation 
of the stomach. Nevertheless, this mo-
dality can diagnose a large spectrum 
of gastric pathology, including inflam-
matory, neoplastic, and structural ab-
normalities. Most patients with gastric 
pathology are then referred for upper 
endoscopy, which is used for additional 
characterization, histologic confirma-
tion, and sometimes therapy. 

Imaging
At our institution, routine abdomino-

pelvic CT scanning in the portal venous 
phase is performed following adminis-
tration of positive oral and intravenous 

contrast. Most patients do not receive 
effervescent granules for stomach dis-
tention. Scanning takes place on a 16- 
or 64-channel helical scanner at 5-mm 
collimation. Coronal reformatted im-
ages are generated routinely.

Gastric neoplasms 
Gastric adenocarcinoma

The prevalence of gastric cancer 
peaks between 50 and 70 years of age. 
Risk factors include familial adenoma-
tous polyposis, chronic atrophic gastri-
tis, pernicious anemia, history of partial 
gastrectomy (after 15-20 years), and Mé-
nétrier disease.2 Most gastric cancers are 
adenocarcinomas of mucous cell origin. 
Signet-ring cell carcinomas account for 
up to 15% of all gastric cancers and typi-
cally cause scirrhous infiltration of the 
gastric wall (linitis plastica).1

The CT appearance of gastric adeno-
carcinoma depends on the stage of the 
lesion. Early cancers appear as focal 
enhancing mucosal thickening or as 
polypoid lesions (Figure 1). Advanced 
cancers demonstrate various degrees of 
gastric wall thickening and ulceration 
as well as extension into perigastric fat 
and adjacent organs (Figure 2).1

Gastric lymphoma
Primary gastric lymphoma is con-

fined to the stomach and regional lymph 
nodes. These are predominantly non-
Hodgkin’s lymphomas of B-cell origin 
and are more frequently found in the 
antrum.1,3 Secondary gastric involve-
ment by advanced diffuse lymphoma is 
also common. It is found in 10% of pa-
tients with non-Hodgkin’s lymphomas 
at diagnosis, and in up to 60% of those 
with advanced non-Hodgkin’s lym-
phomas.1,3 The imaging appearances 
of gastric lymphoma includes focal or 
diffuse wall thickening, occasionally 
ulcerated polypoid lesions, and the sub-
mucosal nodular form (Figure 3).1,3 

Gastric GIST
Gastro-intestinal stromal tumors 

(GIST) represent a unique group of 
mesenchymal neoplasms that are dis-
tinct from true smooth muscle and neu-
ral tumors. GIST is the most common 
mesenchymal neoplasm of the gastro-
intestinal tract and is most frequently 
found in the stomach, representing 2% 
of all gastric tumors.4 The defining fea-
ture of these tumors is the expression 
of c-KIT (CD117), a tyrosine kinase 
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FIGURE 1.  A 60-year-old man with polypoid gastric adenocarcinoma. Axial image (A) from a CT scan (no IV, but oral contrast) demonstrates 
a polypoid lesion (white arrow) arising from the greater curvature of the stomach. Corresponding endoscopic images are included, (B) pre- and 
(C) postresection.

FIGURE 2.  A 68-year-old man with advanced gastric adenocarcinoma. 2 axial images (A more superior than B) from a contrast-enhanced CT 
scan demonstrate an ulcerated, infiltrating mass on the greater curvature of the stomach (white arrow). A necrotic lymph node in the gastrohe-
patic ligament (white arrowhead) is consistent with metastatic disease. Corresponding endoscopic image (C) is provided.

FIGURE 3.  A 54-year-old woman with gastric lymphoma. 2 axial images (A) more superior than (B) from a contrast-enhanced CT scan dem-
onstrate focal thickening of the wall of the gastric antrum (white arrow) with a central ulceration (white arrowhead). Corresponding endoscopic 
image (C) demonstrates a centrally ulcerated mass.
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growth factor receptor. The immunore-
activity for c-KIT distinguishes GISTs 
from true leiomyomas, leiomyosarco-
mas, schwannomas, and neurofibromas. 
Additionally, it is important in targeted 
treatment of GIST by Gleevec.4

Of GIST tumors, 10% to 30%  are 
malignant. The risk of malignancy is 
increased in tumors that are located out-

side the stomach, are greater than 5 cm 
in diameter, and demonstrate extension 
into adjacent organs. A characteristic 
CT imaging feature of gastric GIST  
is intraluminal and extraluminal ex- 
tension (Figures 4, 5).4 Endoscopy  
in GIST patients with a small intralumi-
nal component can be underwhelming 
(Figure 5).

Gastric lipomas
Gastric lipomas are typically found 

in patients in their fifth or sixth decade 
of life and 90% are submucosal in lo-
cation. Hemorrhage, abdominal pain, 
obstruction, and dyspepsia represent 
the most common symptoms associated 
with gastric lipomas, although most by 
far are asymptomatic and discovered 
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FIGURE 4.  A 47-year-old man with gastric GIST. 2 axial images (A superior to B) from a contrast-enhanced CT scan demonstrate large sub-
mucosal lesion (white arrow) with large exogastric component on the greater curvature of the stomach. Corresponding endoscopic image (C) 
demonstrates endogastric extent of the lesion.

FIGURE 5.  A 48-year-old woman with gastric GIST. Endoscopy of submucosal and exogastric lesions can be underwhelming, as evident in (A). 
The patient subsequently underwent a contrast-enhanced CT scan. Axial (B) and coronal reformatted (C) images demonstrate the full exogas-
tric extent of this tumor (white arrows) originating in the wall of the greater curvature.
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FIGURE 6.  A 40-year-old man with a gastric lipoma. The patient underwent endoscopy where submucosal lesion (A) was seen, but not charac-
terized. Subsequently, contrast-enhanced CT scan was performed. Axial (B) and coronal reconstructed (C) images demonstrate submucosal, 
fat containing lesion (white arrow) on lesser curvature of  stomach, diagnostic of a lipoma.
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incidentally.5 Lipomas closest to the 
pylorus can cause obstructive symp-
toms, frequently by obstructing the 
pylorus or prolapsing into the duode-
num.5 Their CT appearance is that of a 
submucosal homogeneous mass of fatty 
attenuation (Figure 6).5

Inflammatory conditions 
Gastritis

Gastritis is a term covering a broad 
spectrum of entities that induce inflam-
matory changes in the gastric mucosa. 
The common mechanism of injury is 
an imbalance between the aggressive 
and the defensive factors that main-
tain the integrity of the gastric mucosa. 
Acute gastritis can be broken down 
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FIGURE 7.   A 45-year-old woman with gastritis. Axial (A and B) and coronal reconstructed (C) 
images from contrast-enhanced CT in arterial (A) and portal venous phase (B and C) demon-
strate hypertrophied and avidly enhancing gastric rugae (black arrow). Endoscopy (D) demon-
strates multiple enlarged and erythematous gastric folds.
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FIGURE 8.  A 47-year-old woman with benign gastric ulcer. Axial images (A and B) from contrast-
enhanced CT demonstrate defect in the mucosa of the lesser curvature of the gastric wall (white 
arrow) with significant underlying edema and inflammation (white arrowhead). Corresponding 
images from endoscopy (C and D) demonstrate inflammatory exudate covering a benign ulcer.

FIGURE 9.  A 63-year-old man with malig-
nant gastric ulcer. Axial images from a con-
trast-enhanced CT demonstrate an ulcerated 
mass (white arrow in A) on the greater curva-
ture of the stomach. Also noted is infiltration 
of perigastric fat (white arrowhead in B) and 
two enlarged lymph nodes in gastrocolic liga-
ment (white arrowheads in C).
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FIGURE 10.  A 47-year-old man with 
hyperplastic gastric polyposis. Axial (A) 
and coronal reformatted (B) images from 
contrast-enhanced CT scan demonstrate 
multiple large gastric polyps (white arrows). 
Corresponding images from endoscopy (C 
and D) demonstrate multiple polyps carpet-
ing the gastric mucosa.

FIGURE 11. A 46-year-old man with por-
tal hypertension and gastric varices. Axial 
images (A more superior than B) from con-
trast-enhanced CT demonstrate multiple ser-
pentine vessels along the cardia and fundus 
of the stomach (black arrows). Correspond-
ing image (C) from endoscopy demonstrates 
multiple serpentine submucosal varices.

FIGURE 12.  A 43-year-old man with inciden-
tally biopsied gastric varices. Occasionally 
gastric varices appear as polypoid masses 
on endoscopy (white arrowhead in A), lead-
ing to biopsy. Pre- (A) and postbiopsy (B) 
endoscopic images are shown. Subsequent 
contrast-enhanced CT scan revealed the full 
extent of the varices. Axial (C) and coronal 
reformatted (D) images demonstrate multiple 
serpentine vessels in the gastric cardia (black 
and white arrowheads in C and D).
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into 2 categories: erosive (caused by 
NSAIDs, alcohol, radiation, ischemia, 
stress) and nonerosive (generally 
caused by Helicobacter pylori). H. py-
lori infection is also the most common 
cause of chronic, nonerosive gastritis. 
Colonization of the mucosa by the bac-
terium leads to chronic inflammation 
and loss of gastric glands responsible 
for the production of acid, leading to 
an atrophic gastritis.6

The most common CT imaging find-
ings of acute gastritis is nonspecific gas-
tric wall thickening. Vivid enhancement 
of the gastric rugae is commonly noted 
(Figure 7). Shallow ulcerations and lin-
ear erosions of erosive gastritis as well 
as mucosal nodularity have been de-
scribed on barium radiography and are 
difficult to visualize on CT.6

Gastric ulcers
Peptic ulcers are mucosal breaks of 3 

mm or larger. They are common, occur-
ring in about 10% of adults in western 
countries. Gastric ulcers account for 
about 1/3 of peptic ulcers, and duode-
nal ulcers account for the rest. H. pylori 
infection and nonsteroidal anti-inflam-
matory drugs (NSAIDs) are the 2 main 
factors in the pathogenesis of peptic 
ulcers. Other factors include steroids, 
aspirin, smoking, alcohol or coffee con-
sumption, stress, delayed gastric empty-
ing, and duodenogastric bile reflux.7

On a routine CT, gastric ulcers are 
usually not visualized unless they are 
penetrating or perforated. The ulcers 
can appear as mucosal defects and lu-
minal outpouchings, with varying de-
grees of surrounding wall inflammation.  

Differentiating between benign and 
malignant ulcers on CT imaging is not 
always easy; however, benign ulcers 
more commonly appear as mucosal  

FIGURE 13.  A 68-year-old man with gastric volvulus. Axial CT (A and B) and coronal refor-
matted (C) images from a contrast-enhanced CT scan demonstrate supradiaphragmatic 
organoaxial gastric volvulus. Corresponding endoscopic image (D) from attempted reduction 
at upper endoscopy demonstrates the proximal point of the volvulus

FIGURE 14. A 73-year-old man with gas-
tric volvulus. Axial (A), axial oblique (B), 
and coronal reformatted (C) images from 
contrast-enhanced CT scan demonstrate 
organoaxial volvulus. There is associated 
portal venous gas (white arrowheads). The 
distal point of obstruction — “beak” — is well 
seen on the coronal images (white arrow). 
This patient was taken directly to surgery 
where the volvulus was found to have 
reduced itself.
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defects with smooth, flat borders (Fig-
ure 8), and malignant ulcers as elevated 
ulcerated masses (Figure 9),1,7 although 
there is imaging overlap.

Hyperplastic gastric polyposis
Hyperplastic polyps are the most 

common benign epithelial tumor in the 
stomach, constituting as many as 80% 
to 90% of all gastric polyps. They are 
non-neoplastic proliferations of sur-
face epithelium, presumably resulting 
from excessive regenerative hyperpla-
sia in areas of chronic inflammation. 
Histologically, these lesions consist of 
hyperplastic foveolar cells that form 
elongated, cystically dilated glandular 
structures. Unlike adenomatous polyps, 
which consist of dysplastic cells that 
may degenerate to form invasive ad-
enocarcinoma, hyperplastic polyps are 
composed of nondysplastic cells with 
virtually no malignant potential.8

Hyperplastic polyposis in the stom-
ach is a frequent finding in familial pol-
yposis and Gardner’s syndrome. Long 
term use of proton pump inhibitors has 
also been associated with development 
of hyperplastic and fundic gland type 
polyps.8 These polyps are asymptom-
atic and do not need any treatment.8 

(Figure 10).

Gastric varices
Gastric varices, as well as esophageal 

varices, are typically induced by por-
tal hypertension, which is commonly a 
consequence of cirrhosis. Gastric vari-
ces can also be seen in cases of isolated 
splenic vein thrombosis. Gastric varices 
are classified according to their distribu-
tion and whether associated esophageal 

varices are present. Most gastric varices 
appear as a continuation of esophageal 
varices and extend 2 to 5 cm below the 
gastroesophageal junction, along the 
lesser curvature of the stomach.9

Submucosal, intramural, and peri-
gastric serpentine vascular structures 
are well demonstrated on CT (Figure 
11), best performed in the portal venous 
phase. Occasionally gastric varices ap-
pear as polypoid masses on endoscopy 
(Figure 12), leading to biopsy.

Structural abnormalities  
Gastric volvulus

Gastric volvulus is defined as an ab-
normal rotation of the stomach of more 
than 180°, creating a closed loop ob-
struction that can result in incarceration 
and strangulation. There are 2 forms of 
gastric volvulus, organoaxial and mes-
entericoaxial.10 Organoaxial volvulus is 
the more common and is usually asso-
ciated with diaphragmatic defects. The 
stomach rotates around the axis, which 
connects the gastroesophageal junction 
and the pylorus, with the greater curva-
ture rotating from an inferior to a supe-
rior position. Strangulation and necrosis 
are common, reported in 5% to 28% of 
cases.10 (Figures 13 and 14).

The less common form is the mesen-
tericoaxial volvulus. The antrum rotates 
anteriorly and superiorly, with the axis 
of rotation bisecting both the lesser and 
greater curvatures. Rotation is usually 
incomplete and occurs intermittently; 
vascular compromise is uncommon. 
This type occurs more commonly in 
young children, is associated with liga-
mentous laxity, and is not associated 
with diaphragmatic defects.10

Conclusion
Patients experiencing upper gas-

trointestinal discomfort are routinely 
referred for abdomino-pelvic CT im-
aging and endoscopy, which are com-
plimentary in evaluation of gastric 
pathology. Although dedicated CT 
imaging of a distended stomach is very 
effective, routine abdomino-pelvic CT 
imaging can diagnose a wide range of 
gastric pathology, including neoplas-
tic, inflammatory, and structural ab-
normalities. Correlative endoscopic 
images were provided for most cases.
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