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Abstract. We have occasionally encountered patients on 
nonsteroidal antiinflammatory drugs (NSAIDs) in 
whom double contrast barium studies revealed persis- 
tent flattening and stiffening of the distal greater cur- 
vature of the stomach. We therefore performed a study 
to determine the frequency of this finding in patients 
with NSAID-related gastropathy. Twenty-one cases of 
erosive gastritis, gastric ulcers, and/or gastric scarring 
associated with a known history of NSAID use were 
reviewed by two radiologists who made a joint decision 
regarding the presence or absence of greater curvature 
antral flattening. This finding was seen radiographically 
in five of the 21 patients (24%). Four of the five patients 
with antral flattening had associated erosions or ulcers 
in the gastric antrum. The remaining patient had antral 
flattening as an isolated finding. Our experience sug- 
gests that flattening of the greater curvature of the distal 
antrum, particularly if associated with erosive gastritis 
or gastric ulcers, is a useful radiologic sign of NSAID- 
related gastropathy. 
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It is well recognized that nonsteroidal antiinflammatory 
drugs (NSAIDs) cause mucosal injury in the stomach, 
with erosions, ulcers, and ulcer scars [1-3]. Over the 
years, however, we have encountered patients on 
NSAIDs in whom double-contrast barium studies re- 
vealed persistent flattening and straightening of the dis- 
tal greater curvature of the stomach. To our knowledge, 
this finding has not been described previously as a sign 
of NSAID-related gastropathy. We therefore reviewed 
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barium studies in patients on NSAIDs who had gastritis, 
gastric ulcers, and/or gastric scarring in order to deter- 
mine the frequency of greater curvature antral flattening 
in these patients. 

Materials and Methods 

A review of our gastrointestinal radiology teaching files revealed 21 
patients with a history of  recent NSAID use in whom erosive gastritis, 
gastric ulcers, and/or gastric scarfing were diagnosed on double-con- 
trast upper gastrointestinal examinations. The offending agents in- 
cluded aspirin in 13 patients, indomethacin in one, ibuprofen in one, 
piroxicam in one, and unspecified NSAIDs in five. The films were 
reviewed by two experienced gastrointestinal radiologists who made 
a joint decision regarding the presence or absence of greater curvature 
antral flattening. The appearance and location of associated gastric 
erosions, ulcers, and ulcer scars were also noted. 

Results 

Of the 21 patients, five (24%) had persistent flattening 
and straightening of the greater curvature of the distal 
antrum (Figs. 1-4). This antral flattening was associated 
with gastric erosions in one patient (Fig. 1), a greater 
curvature gastric ulcer in one (Fig. 2), and both erosions 
and ulcers (one greater curvature and one lesser curva- 
ture ulcer) in two (Fig. 3). The remaining patient with 
antral flattening had no evidence of erosions or ulcers 
(Fig. 4). In two of the three patients with antral flattening 
and erosions, the erosions had a linear or serpiginous 
configuration. 

Discussion 

It is welt recognized that aspirin and other NSAIDs are 
capable of disrupting the mucosal barrier in the stom- 
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Fig. 1. Antral flattening associated with gastric erosions. A short seg- 
ment of flattening (large arrows) is seen on the greater curvature of 
the distal stomach. Several erosions (small arrows) are present in the 
adjacent antrum. 

Fig. 2. Antral flattening associated with a greater curvature ulcer. A 
small ulcer (arrow) is seen on the greater curvature of the distal antrum 
with flattening of the adjacent gastric wall. 

Fig. 3. Antral flattening associated with linear erosions and a lesser 
curvature ulcer. A short segment of flattening (large arrow) is seen 

on the greater curvature of the distal stomach with linear erosions 
(small arrows) in the adjacent antrum. Also note the presence of a 
small ulcer (curved arrow) on the lesser curvature of the distal antrum. 

Fig. 4. Antral flattening occurring as an isolated finding. A segment 
of flattening (arrows) is seen on the greater curvature of the antrum. 
In this case, no erosions or ulcers are seen in the adjacent stomach. 

Fig. 5. Greater curvature ulcer scars. Two areas of puckering and de- 
formity (arrows) are seen on the greater curvature of the antrum due 
to scarring from previous ulcers in these locations. 

ach, causing erosive gastritis and gastric ulcers [4-10] .  
This NSAID-related gastropathy may be manifested by 
a spectrum of findings on double-contrast  upper gastro- 
intestinal examinations.  Some patients may have ero- 
sive gastritis with nonspecific variol iform erosions, but 
others may have characteristic l inear or serpiginous ero- 
sions that tend to be clustered on or near the greater 
curvature of the gastric antrum or body [2]. Still other 
patients may develop gastric ulcers that often are located 
on the distal half  of the greater curvature [1, 3]. The 
frequent location of these erosions and ulcers on the 
greater curvature is presumably related to the effect of  
gravity, as the dissolving NSAID tablets or capsules col- 
lect in the most  dependent  portion of the stomach, caus- 
ing localized mucosal  injury in this region [1 -3] .  In any 
case, the presence of l inear or serpiginous erosions or 

discrete ulcers on or near the greater curvature of the 
gastric antrum or body should be highly suggestive of 
NSAID-related gastropathy. 

Our experience indicates that persistent flattening 
and straightening of the greater curvature of the distal 
antrum is another radiologic sign of NSAID-related gas- 
tropathy (Figs. 1 -4 ) .  In our study, antral flattening was 
seen radiographically in five of 21 patients (24%) with 
NSAID-related gastric disease. Four  of the five patients 
had associated erosions (often linear or serpiginous) or 
ulcers in the adjacent antrum (Figs. 1 -3) .  It therefore 
seems reasonable to postulate that aspirin or other 
NSAIDs may lead to cycles of recurrent ulceration or 
erosion formation on or near the greater curvature of the 
distal stomach and that subsequent scarring may be 
manifested by flattening and straightening of the greater 
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curvature. This antral flattening should be differentiated 
from gastric ulcer scars associated with radiating folds 
and puckering or deformity of the adjacent gastric wall 
(Fig. 5). It should also be differentiated from extrinsic 
compression of the antrum by an adjacent mass lesion. 
However, an extrinsic mass usually produces a spherical 
indentation on the greater curvature rather than flatten- 
ing and straightening of the gastric wall. 

Greater curvature antral flattening is best seen on 
left posterior oblique views of the stomach. These in- 
dividuals must be rotated 360 ~ in order to achieve op- 
timal mucosal coating of the greater curvature [11]. 
Adequate gaseous distention of the stomach is also es- 
sential. If distention is inadequate, subtle areas of wall 
flattening may not be recognized. Conversely, overdis- 
tention of the stomach may distort the gastric contour, 
preventing recognition of this finding. 

In summary, persistent flattening and straightening 
of the greater curvature of the distal antrum should be 
recognized as another sign of NSAID-related gastropa- 
thy on double-contrast upper gastrointestinal examina- 
tions. This antral flattening often is associated with lin- 
ear or serpiginous erosions or discrete ulcers on or near 
the greater curvature. Occasionally, however, it occurs 
as an isolated finding, so that antral flattening may be 
the only clue to the presence of NSAID-related gastric 
disease. Detection of this finding should therefore lead 
to careful questioning of the patient about possible 
NSAID use. 
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