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Abstract

Gastric mucosal injury is very common in veterinary patients because of injudicious use of drugs which can hamper the normal

mucosal defense mechanism, among such injuries gastritis is a common issue encountered in routine small animal practice. Over

centuries several approaches have been used to diagnose the gastric disorders and among those radiography imaging techniques are

supporting diagnostic steps which are needed to determine diagnosis towards a case. So this paper gives a brief importance of those

imaging techniques in various gastric problems especially gastritis and associated limitations.
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Introduction

The term “gastritis” was first used by Georg Ernst Stahl in order
to define the inflammation of inner lining of the stomach. In the
past many considered it a useful histological finding, but not a dis-
ease. Gastric mucosal injury is very common in veterinary patients
because of injudicious use of drugs which can hamper the normal
mucosal defense mechanism. Gastritis is defined as the inflamma-
tion of gastric mucosa which occurs as a result of loss of integrity
of gastric mucosal barrier resulting in increased permeability, ero-
sions and in some cases ulcerations of the mucosa [19]. Several
approaches can be used in the diagnosis of gastric disorders such
as signalment, anamneses, clinical signs, and physical examina-
tion and hematology and blood chemistry, radiography imaging
diagnosis are supporting diagnostic steps which are needed to
determine diagnosis towards a case such as radiography, ultraso-

nography and endoscopy [25]. For determining the possible origin

of abdominal disturbances (gastric foreign bodies) the plain and
contrast radiographs are useful but may be unsatisfactory in smart
verification of gastric ulceration [7]. Radiographic survey is less
sensitive than ultrasonography for identification of gastric lesions
such as gastric ulcer and gastritis in dogs [17]. Abdominal ultraso-
nography provides a valuable information that helps in the defini-
tive diagnosis or curtail the list of differential diagnosis obtained
with other diagnostic techniques [5]. Ultrasound is a noninvasive
imaging technique which provides real time data of functions of
abdominal organs [15]. Ultrasound can be used to examine gastric
emptying, antral contractibility, transpyloric flow, gastric configu-
ration and accommodation, and strain measurement of the gastric
wall. Furthermore, it can also be used to detect foreign bodies and
masses, gastrointestinal perforation, and drug-induced gastric mu-
cosal changes [3]. Ultrasonographic examination of the GI tract is

often challenged by the presence of gas in the stomach, to over-
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come that endoscopy is a minimally invasive technique which acts
as a diagnostic and as well as therapeutic tool. It can be used to
see mucosa of the digestive tract when radiography and ultrasound
imaging cannot confirm diagnosis of such a case. Endoscopic ex-
amination is imperative for the diagnosis since it allows for direct
stomach mucosal visualization, biopsy collection, prognosis deter-

mination, and therapy effects [21].

Radiography as diagnostic aid

Radiography is commonly used diagnostic tool for chronic gas-
tritis associated with foreign body obstructions furthermore plain
and contrast radiographs are useful for determining possible origin
of abdominal disturbances such as gastric foreign bodies (Figure 1)
but may be unsatisfactory for diagnosing gastric ulcers [7,13]. Ra-
diographic examination is effective for diagnosing disease of gas-
trointestinal tract related to digestive tract motility, however it has
limitation in diagnosing hyperemia, erosion and ulcers on digestive
tract mucosa [9]. Radiography is beneficial in diagnosing foreign
bodies but is unrewarding in determining the evidence of gastric
ulceration [18]. The plain radiography is helpful in the detection of
radio-opaque foreign bodies viz., granite stone, arachenut, cotton

pad, plastic cover, fecoliths, sewing needle and mango kernels [10].

Figure 1: The radiopaque accumulation of sand (arrow) in the
sternal flexure of the ventral colon is notable.
Source: (https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7158198/figure/f1/?report=objectonly).

Advantage of radiographic investigation can be seen regurgita-
tion and esophagitis due to such as hernias, tumors, foreign bodies
(Figure 2), megaesophagus, or vascular ring anomalies which often
can be confused with the physiologic or chemical induced ones but
for confirmation of the cause of the regurgitation or esophagitis,

survey radiographs are needed [12].
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Figure 2: Radiopaque gastric material.

Source: (https://www.cliniciansbrief.com/article/

case-gastroenteritis-or-something-else).

Various radiographic examination findings in normal stomach
wall appears smooth and homogeneous and is a few mm thick on
full distention, while in a non-distended stomach, rugal folds are
more convoluted, but as distension grows, they become more uni-
form and parallel to the gastric curve but in case of hypertropic
gastritis in dogs there is loss of serosal detail consistent with in-
creased soft tissue within the lumen of stomach [25,26]. The limi-
tation of radiography in the case of patient’s lean body condition or
the presence of peritoneal effusion or peritonitis decreases the ab-
dominal serosal details, potentially hindering the ability to identify
dilated fluid filled intestinal segments on radiograph [4], there are
a number of differential diagnosis for upper gastrointestinal tract
disorders that radiography could not confirm such as gastric tu-
mor and gastric outflow obstruction [16] when survey abdominal
radiographs are inconclusive for the diagnosis of gastrointestinal
mechanical obstruction, as there is lack of significant increase in
diagnostic accuracy using follow-up radiographs in cases of occult
gastrointestinal mechanical obstruction abdominal ultrasonogra-

phy should be explored [4].

Ultrasonography in the diagnosis of gastric issues

In case of gastric ulcers there is presence of gastric wall thicken-
ing, gastric fluid accumulation, and reduced motility which can be
easily detected by ultrasonography and gastritis occurs commonly
in the dogs with chronic uremia and ultrasonographic features in-
clude moderately thickened gastric wall with prominent rugal folds
and a hyperechoic line at the mucosal luminal interface secondary

to mineralization of the mucosa [6,22].
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Ultrasonography is much more sensitive than radiography for
the identification of gastric lesions in different conditions viz.,
gastric ulcer and gastritis in dogs. On the basis of diagnostic util-
ity scores, abdominal ultrasonography is beneficial for diagnosis
of chronic vomiting in 22.5% cases [14]. Ultrasonography can be a
very useful complementary imaging technique in cases of gastritis
due to radiolucent foreign bodies which are difficult to detect via

radiography [1].

Endoscopy as tool for evaluating gastric problems

Endoscopy is the most reliable and cost effective tool for evalu-
ating vomiting in animals with an easy access for direct examina-
tion of stomach and for mucosal sample collection [24]. Flexible en-
doscopy has revolutionized the approach of diagnosis for chronic
gastritis. The endoscopic examination includes the assessment of
intraluminal contents (fluids, foreign body, bezoars, feces), muco-
sal conditions such as (color, thickness, ulcers, erosions, tumors),
and the wall elasticity as an indicator for intramural changes (tu-

mor and inflammation) (Figure 3 and 4) [23].

Figure 3: Duodenum ulceration, capsule endoscopy, dog.

Source: msdvetmanual.

Figure 4: Endoscopic view of a large, stomach-filling grass
phytobezoar in a Springer Spaniel
Source: (https://www.vetpracticesupport.com/gastric-

phytobezoars-as-a-cause-of-vomiting-in-dogs).
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Endoscopic examination is of great significance for the diag-
nosis of mucosal lesions by direct visualization of gastric mucosa,
biopsy collection, prognosis and therapeutic benefits [21]. Endos-
copy can be used to diagnose cases such as esophagitis, stomach

ulcer, and chronic gastritis [2].

Endoscopic removal is usually the preferred method of foreign
body removal because it is minimally invasive and results in a
lower rate of complications, and faster recovery [20] and has been
used effective in retrieval of foreign body without surgical inter-

vention [8].

The plain radiography has limited diagnostic value and contrast
radiography is laborious and time-consuming but with higher sen-
sitivity therefore ultrasonography and endoscopy are the most ap-
propriate modalities for diagnosing gastric tumors and for taking
adequate biopsies [25]. Therefore, endoscopic characterization of
mucosal changes in the upper gastrointestinal (GI) tract is the gold
standard that enables visualization of the pit pattern and vascular

changes.

Conclusion

Plain radiographic examination is helpful in diagnosing the ra-
diopaque gastric foreign bodies and ultrasonography is a reliable
technique in the diagnosis of gastric ulcers and assessing the gas-
tric wall thickness, renal, hepatic, and splenic involvement. Endos-
copy acts as a prognostic tool for early evaluation of gastric muco-

sal lesions and foreign bodies.
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