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Postcontrast computed tomographic (CT) characteristics of gastrointestinal (Gl) wall
edema in humans have been described as Gl wall thickening with a thickened submu-
cosal layer and thin enhanced inner and outer layers. Published studies describing CT
features of gastric wall edema in dogs are currently lacking. The aim of this retrospec-
tive, case series was to describe CT features of gastric wall edema in a group of dogs.
Medical records were searched for dogs with postcontrast abdominal CT scans and a
diagnosis of gastric wall edema based on histopathology (group I) or CT characteris-
tics consistent with those reported in humans (group I1). Clinical diagnosis, mean serum
albumin concentration, and histopathological diagnosis were recorded. The following
CT characteristics were recorded: numbers of wall layers, attenuation and contrast
enhancement, presence of blood vessels, locations, distribution, and thickness. Twelve
dogs (3 in group | and 9 in group IlI) were included. The most common clinical find-
ing was hypoalbuminemia. In group |, a well-defined three-layer appearance with a
non-enhancing fluid-attenuating middle layer was observed in three dogs and thin
blood vessels in the middle layer in two dogs. In group I, nine dogs had a three-layer
appearance with a non-enhancing fluid-attenuating middle layer. Locations of gastric
wall thickening were diffuse in two, focal concentric in six, and focal asymmetric in
four dogs. Findings supported including gastric wall edema as a differential diagnosis
for dogs with hypoalbuminemia and CT characteristics of a three-layer appearance in
the gastric wall, with a non-enhancing fluid-attenuating middle layer and thin blood

vessels.
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1 | INTRODUCTION

Computed tomography (CT) of the gastrointestinal (GI) tract is becom-
ing common in dogs,’? and is an established tool for the detection
and characterization of Gl abnormalities in humans.®# However, dis-
tinct Gl wall layering is not easily identifiable on CT due to reduced
resolution compared to ultrasonography.’~” In post-contrast CT, the
highly vascularized mucosal layer is the most strongly enhancing layer
of the GI wall and may appear as a distinct layer in humans and
dogs.%® The less vascularized submucosal and muscularis layers are
rarely distinguished on post-contrast CT unless they are edematous,
hemorrhagic, or infiltrated by fat.>? In cases with Gl wall edema in
humans, two or three concentric and alternating attenuation layers
have been observed.”!? The three-layer appearance was described
as a thin enhancing inner and outer layer and a thick poorly enhancing
middle layer, and a two-layer appearance without a strong enhance-
ment of the inner layer.?10

The authors have occasionally observed three-layer gastric wall
thickening in postcontrast CT with a thin enhancing inner layer, thick
hypoattenuating middle layer, and an outer hyperattenuating layer in
dogs, similar to the reported gastric wall edema in humans. In veteri-
nary medicine, precise CT features or diagnostic criteria of gastric wall

edema are lacking,11:12

and we have therefore been using human CT
features to speculate gastric wall edema in dogs.

The goals of the current study were to (i) describe the CT features
of gastric wall edema with histological confirmation in dogs, (ii) sub-
jectively compare CT features of dogs with histologically confirmed
gastric wall edema and dogs with CT diagnosis of presumed gastric
wall edema without histological confirmation, and (iii) describe rela-
tionships between clinical diagnoses and the locations of gastric wall

edema.

2 | MATERIALS AND METHODS

21 |
criteria

Experimental design and case selection

This was a retrospective case series study design. The Purdue Univer-
sity Veterinary Teaching Hospital (PUVTH) Medical Record database
from January 1, 2017, to June 1, 2020, was searched to identify dogs
that had abdominal CT including the entire stomach, and had histo-
logical confirmation of gastric wall edema (Group 1), and had gastric
wall edema listed as one of the differential diagnoses in CT reports
(Group ). Final decisions for subject inclusion or exclusion were
made by an American College of Veterinary Radiology (ACVR) board-
certified veterinary radiologist (M.M.). Clinical diagnosis and mean
serum albumin concentrations (if performed within 24 h of the CT
study) were recorded by the same radiologist. Due to the retrospective
study design, no institutional animal care approval was required. How-
ever, all owners signed a consent form for use of images and medical

information.

2.2 | CT image analyses
Pre- and postcontrast CT of the gastric wall and the rest of the
abdomen in the form of digital files of groups | and Il were reviewed
by one ACVR-certified veterinary radiologist (M.M.) and one ACVR and
European College of Veterinary Diagnostic Imaging (ECVDI)-certified
veterinary radiologist (H.G.H.) by consensus using an image viewing
workstation (Osirix MD: Pixmeo, Geneva, Switzerland). Dogs with gas-
tric wall neoplasia (gastric wall thickening with loss of wall layering
and histological confirmation of neoplasia) or suboptimal CT image
quality of the gastric wall due to motion artifact (which hampers
evaluation of wall layering) were excluded from the present study.
Additionally, in group Il, dogs were excluded if CT findings of the gas-
tric wall were different from the CT features of gastric wall edema in
group . This exclusion was made after the review process of all cases
and the readers were not aware of Group | results when Group |l
review was performed. Computed tomography criteria of the gastric
wall lesions were evaluated: (i) numbers of distinct wall layers in pre-
and postcontrast CT studies (single-layer, two-layer, or three-layer),
(i) attenuations (Hounsfield Unit: HU), and contrast enhancement of
thickened gastric wall (yes or no), (iii) presence or absence of small
blood vessels in the gastric wall, (iv) distribution (diffuse, focal concen-
tric, focal asymmetric, or multifocal) and locations (fundus, body, and
pyloric part) of the thickened gastric wall, (v) distribution of lesions,
(vi) thickness (mm) of the gastric wall at the site of gastric wall edema,
(vii) abnormality adjacent to the focal thickening if present. The HU
of each layer in the pre- or postcontrast study was recorded if mul-
tiple layers were recognized, however, HUs were not evaluated in
thin layers that were too thin to accurately measure HU due to par-
tial volume averaging artifact. Circular regions of interest (ROls) were
used to measure the HU of the thick middle/outer layer. Sizes of the
ROIs varied among individual patients since the largest ROls in the
thick middle/outer layer were placed without affecting adjacent layers
(Figure 1). For each dog, HU was measured three times, and the aver-
age HUs were calculated. Each ROl placement was made by consensus
of the ACVR-certified veterinary radiologist (M.M.) and the ACVR and
ECVDI-certified veterinary radiologist (H.G.H.). Any enhancing vascu-
lature visible on the postcontrast study was avoided when measuring
the HU. An increase of more than 20 HU or visibly recognizable
enhancement between pre- and postcontrast CT study was considered
as the presence of contrast enhancement.3-15

Regions of the stomach wall evaluated were defined as follows: gas-
tric fundus was dorsal to the level of the cardia: pyloric part was aborad
to the level of the angular incisure: and gastric body was between
the gastric fundus and the pyloric part.'® Gastric wall thickening was
considered as diffuse if the entire gastric wall was thickened. Single
continuous thickening of the gastric wall involving multiple parts of the
stomach (for example, continuous thickening through the gastric body
and the pyloric part) was considered as a focal thickening, and multi-
ple separated thickenings were multifocal. Focal concentric was used if
the gastric wall of that location, such as fundus, body, or pyloric part,

was circumferentially thickened. The focal asymmetric gastric wall
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FIGURE 1

thickening was further categorized to greater or lesser curvature if the
thickening was in the gastric body. The gastric wall thickness was mea-
sured perpendicular to the wall at the thickest region avoiding rugal
folds.

3 | RESULTS

3.1 | Clinical findings

3.1.1 | Groupl

Three dogs underwent necropsy within 24 h of the CT study and
were confirmed to have gastric wall edema within the submucosal
layer. The clinical diagnoses for the three dogs included peritonitis,
coagulopathy, and cerebral hemorrhage. All three dogs had blood sam-
ple collection within 24 h from the time of CT study, and one dog had
hypoalbuminemia (<2.3 g/dL).

3.1.2 | Group ll
Thirteen dogs had pre- and postcontrast abdominal CT and gastric wall
edema listed as one of the differential diagnoses in CT reports. Two
dogs were excluded from the present study due to histologic confirma-
tion of gastric wall neoplasia. Two dogs with a two-layer appearance
and enhancing soft tissue attenuating outer layer were excluded since
three-layer appearance in the postcontrast study with non-enhancing,
thick, and fluid attenuating middle layer was considered to be one
of the important CT features of gastric wall edema in group |. After
exclusion, CT studies of nine dogs were reviewed in the present study.
In group I, clinical diagnoses possibly related to gastric wall thick-
ening were present in eight/nine dogs: hypoalbuminemia (5) [[protein-

losing enteropathy (PLE) (2) or nephropathy (PLN) (1), hypoalbumine-

Examples for placement of ROls in pre- (A) and postcontrast (B,C) transverse CT images in a dog with gastric wall edema in soft
tissue window (window level: 40 HU, window width: 350 HU). A,B, The ROl was placed if multiple layers were recognized and the layers were thick
enough to evaluate HUs accurately. The largest circular ROIs were used to measure the HU of the thick middle/outer layer without affecting
adjacent layers. For each dog, HU was measured three times, and the average HUs were calculated. C, The gastric wall thickness was measured
perpendicular to the wall at the thickest region avoiding rugal folds. 100 kVp, 250 mA, soft tissue algorithm, and a slice thickness of 1.25 mm were
used

mia from other causes (2)], pancreatitis (1), gastric ulcer (1), and five
days post-gastropexy (1). One dog did not have a clinical diagnosis
likely to be a cause of gastric wall thickening, and the dog was diag-
nosed with urinary obstruction. Seven/nine dogs had blood sample
collection within 24 h from the time of CT study, and six/nine dogs had
hypoalbuminemia (<2.3 g/dL).

3.2 | CT acquisition technical parameters

All CT studies were performed using a 64-slice multidetector CT
machine (Light Speed VCT, GE Medical Systems Inc., Waukesha,
WI) with images acquired in the transverse plane using the follow-
ing image acquisition parameters: helical scan mode, 100-120 kVp,
240—340 mA, slice thickness = 0.625-2.5 mm, tube rotation time = 1
s, pitch = 1, matrix = 512x512, and detail algorithm. Postcontrast
images were acquired 80-95 s following the start of intravenous
administration of nonionic iodinated contrast agent (2 mL/kg, iohexol,
Omnipaque™ 240, GE Healthcare, Malborough, MA, USA). The con-
trast dose was administered using either manual or a power injector
(Medrad Mark V ProVis, Indianola, PA, USA). The injection rate was
adjusted such that the total volume of contrast was delivered over 20s.
Dogs were positioned in sternal recumbency under sedation or general
anesthesia.

3.3 | CT characteristics of confirmed gastric wall
edema in dogs (Group )

Two/three dogs with confirmed gastric wall edema had pre- and
postcontrast CT studies of the stomach, and one dog only had a post-
contrast CT study of the stomach. Computed tomographic findings
and clinical diagnoses for individual dogs in group | were provided in
Table S1.
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FIGURE 2

Photomicrograph of gastric submucosal edema in a dog: low magnification image (A) and close-up image of submucosal layer (B). A,

There is a diffuse extensive edema in the submucosal layer with increased spacing and separation of collagen fibers caused by a nonstaining fluid
within gastric submucosa (asterisk). 20x magnification, Bar = 200 um. B, Perivascular edema is present with expanding adventitia by a nonstaining
fluid surrounding the vessel (black arrow). Lymphatics were dilated (dagger). Hematoxylin and eosin. 40x magnification, Bar = 25 um

In pre-contrast CT studies, a three-layer appearance of the gas-
tric wall was present with a faintly recognizable hypoattenuating
middle layer and ill-defined hyperattenuating inner and outer lay-
ers in one dog, and a single hypoattenuating layer in the other dog.
In post-contrast CT studies, the well-defined three-layer appearance
was present in all three dogs due to strong enhancement of the
inner (mucosal) and mild enhancement of the outer layer (muscu-
laris/serosal). The middle layer was thick and fluid attenuating with no
contrast enhancement in all three dogs (average HU of 18.2 [14.3-
22.0] in precontrast and 24.7 [19.8-31.2] in postcontrast studies). It
was not possible to accurately place ROIs in the thin inner layer and
thin outer layers when three layers were present due to small regions
and partial volume averaging artifact. Thin enhancing blood vessels in
the thick middle layer were present in the postcontrast CT studies in
two dogs.

The average thickest gastric wall thickness was 11.1 mm (8.6-
12.9 mm) in three dogs. A dog with cerebral hemorrhage showed
diffuse gastric wall thickening, with fundus being the thickest, up to
11.8 mm in thickness. The remaining two dogs showed focal asym-
metric thickening of the gastric wall. One dog with fibrinosuppurative
peritonitis showed multifocal thickening involving the fundus, the
greater curvature of the body, and the pylorus, with the greater cur-
vature being thickest, up to 12.9 mm in thickness. The other dog with
coagulopathy showed focal thickening in the pylorus, up to 8.6 mm. In
all three dogs, histopathology confirmed the presence of edema in the

submucosa (Figure 2).

3.4 | CT characteristics of presumed gastric wall
edema in dogs (Group Il)

All nine dogs with presumed gastric wall edema had both pre- and

postcontrast CT studies of the stomach.

In pre-contrast studies, eight dogs had a well-defined three-layer
appearance with fluid attenuating middle layer and hyperattenuating
inner and outer layers (Figure 3A). A single-layer gastric wall with fluid
attenuation was present in one dog in the precontrast study.

In postcontrast CT studies, nine dogs showed a distinct three-
layer appearance with the thin strongly enhancing inner layer, non-
enhancing fluid attenuating middle layer (average HU of 14.1 [6.9-
21.3] in precontrast and 19.0 [8.7-29.3] in postcontrast studies), and
thin mildly enhancing outer layer (Figures 3B,C, 4B, and 5B).

It was not possible to accurately place ROls in the thin inner layer
and thin outer layers when three-layer appearance waspresent due to
small regions and partial volume averaging artifact.

Thin tortuous and tubular contrast-enhancing blood vessels were
present through the gastric wall in all dogs in the postcontrast CT
studies (Figure 6).

In these nine dogs, one dog showed diffuse gastric wall thicken-
ing (Figure 3), six dogs had focal concentric gastric wall thickening
(Figure 4), and two dogs had focal asymmetric thickening (Figure 5).
In these eight dogs with focal gastric wall thickening, the gastric wall
thickening was most commonly involving the pyloric part (7/8), fol-
lowed by the body (4/8). None of the dogs with focal gastric wall
thickening had thickening of the gastric fundus. Three dogs had con-
tinuous gastric wall thickening through the gastric body and pylorus.
No dogs had multifocal gastric wall thickening. The average gas-
tric wall thickness of the thickened three-layer appearance wall was
12.2 + 4.3 mm.

When we combined dogs from groups | and Il, diffuse gastric wall
thickening was present in one dog with hypoalbuminemia (Figure 3)
and the other dog with cerebral hemorrhage. Focal concentric gas-
tric wall thickening was present in five dogs with hypoalbuminemia
(Figure 4) and one dog with urinary obstruction. Focal asymmetric gas-
tric wall thickening involving fundus, body, and pylorus was present

in one dog with peritonitis and concomitant hypoalbuminemia. Focal
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FIGURE 3 Transverse images of pre- (A) and post-contrast (B) CT of gastric wall edema and magnified image of the pyloric gastricwall (C) ina
dog with hypoalbuminemia in soft tissue window (window level: 40 HU, window width: 350 HU). Gastric wall is diffusely thickened with three-layer
appearance characterized by a thin inner and outer enhancing soft tissue attenuating layer and thick non-enhancing fluid attenuating middle layer.
Arrowheads and arrows showing the luminal and serosal margins of the gastric wall, respectively. The stomach is filled with small amount of fluid. A
small amount of heterogeneously mineral attenuating fecal material is present in the transverse colon (Black asterisk). Fu, Gastric fundus: Bo,
Gastric body: Py, Pyloric part: In, inner layer: Mi, middle layer: Ou, outer layer. 100 kVp, 250 mA, soft tissue algorithm and a slice thickness of

1.25 mm were used

FIGURE 4 Transverse images of pre- (A) and postcontrast (B) CT of the gastric wall edema in a dog with hypoalbuminemia in soft tissue
window (window level: 40 HU, window width: 350 HU). Focal concentric gastric wall thickening with three-layer appearance (a thin inner and outer
enhancing soft tissue attenuating layer and thick non-enhancing fluid attenuating middle layer) is present in the gastric body. The gastric wall of
the fundus is normal and thin. Arrowheads and arrows showing the luminal and serosal margins of the gastric wall, respectively. The stomach is
filled with fluid, gas, and heterogeneous soft tissue attenuating materials. 100 kVp, 300 mA, soft tissue algorithm and a slice thickness of 1.25 mm

were used. Fu, Gastric fundus: Bo, Gastric body: Py, Pyloric part

thickening involving only the gastric pylorus in three dogs was present
with gastric ulcer, pancreatitis (Figure 5), or coagulopathy. The focal
asymmetric gastric wall thickening in the dog with pancreatitis was

adjacent to the pancreas with changes consistent with pancreatitis.

4 | DISCUSSION

Based on our review of the literature, this is the first published report
describing the CT features of histologically confirmed gastric wall
edema in dogs. The predominant CT features in these three dogs
were a three-layer appearance with gastric wall thickening, a thin
inner and outer enhancing soft tissue attenuating layer, and a thick

non-enhancing fluid attenuating middle layer with the presence of
conspicuous small blood vessels in postcontrast CT studies.

In humans, the CT features of Gl wall edema have been reported as
a two- or three-layer appearance of the Gl wall with a poorly enhanc-
ing middle layer. However, seen more commonly in the colon and the
small intestine than in the stomach.!” Although gastric wall thicken-
ing with a concentric two-layer appearance is also considered as gastric
wall edema in humans: these two layers are the inner hypoattenuating
layer and outer hyperattenuating layer.”1° This two-layer appearance
with gastric wall edema in humans is considered to be secondary to
mucosal damage such as gastric ulcer as a cause of gastritis and gas-
tric wall edema or the quality of the CT examination such as inadequate

contrast administration or partial volume averaging artifact.” In the
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FIGURE 5 The postcontrast CT image using multiplanar
reconstruction in a dog with pancreatitis in soft tissue window
(window level: 40 HU, window width: 350 HU). Focal asymmetric
gastric wall thickening with three-layer appearance (a thin inner and
outer enhancing soft tissue attenuating layer and thick non-enhancing
fluid attenuating middle layer) was present at the pyloric part of the
stomach adjacent to the pancreas (white asterisk). Arrowheads and
arrows showing the luminal and serosal margins of the gastric wall,
respectively. The pancreas was diffusely contrast enhancing with fluid
attenuation between the pancreatic lobes indicating pancreatic
edema. Peripancreatic steatitis was present as wispy fluid attenuation
surrounding the pancreas. The stomach is filled with fluid attenuation
and a small amount of heterogeneous soft tissue attenuating material.
140 kVp, 300 mA, soft tissue algorithm and a slice thickness of

3.75 mm were used. Bo, Gastric body: Py, Pyloric part

present study, two dogs who were excluded from the group Il also had a
two-layer appearance in the post-contrast studies, however, these two
layers were a thin enhancing inner layer and mildly enhancing outer
soft tissue attenuating layer, which is a normal enhancement pattern

of the canine stomach.18

There was no previous publication reporting HU of the poorly
enhancing middle layer in the CT images of gastric wall edema in
humans or veterinary medicine, based on our review of the literature.
In humans, the possible diagnosis with a similar hypoattenuating thick-
ened submucosal layer is fat deposition. However, all cases seen in
the present study were not diagnosed as fat deposition as the mea-
sured HU did not correspond to fat (negative value). Few veterinary
articles reported ultrasonographic features of gastric wall edema, and
the distinct features were thickening of the submucosal layer alone or
thickening of submucosal and muscularis layers.?-20 The thick middle
layer seenin the present study is most likely the submucosal layer since
the thickening of the submucosal layer was histologically observed in
dogs in Group I. However, involvement of the muscularis layer is also
possible, as it is impossible to differentiate each individual layer of
the gastric wall on CT, except the strong contrast-enhanced mucosal
layer.8 The most outer contrast enhancing layer is probably the serosal
or the muscularis layer, based on the human CT features of gastric
wall edema.?1921 |n humans, the thick hypoattenuating inner or middle
layer of the stomach is considered the submucosal layer.2!

Although the three-layer appearance was visible in most of the dogs
in the pre-contrast studies, the distinct three-layer appearance was
more conspicuous in the post-contrast studies due to the enhancement
of inner and outer layers contradict relative to the non-enhancing mid-
dle layer. Small vessels were visible in the entire gastric wall, but were
more conspicuous when a thickened, poorly enhancing middle layer
was present (Figure 6).

Gastric wall edema causes gastric wall thickening and is non-specific
as it is known to occur secondary to multiple disease processes; includ-
ing hypoalbuminemia, inflammation, or neoplasia. However, the gastric
wall edema itself is a benign lesion, and it is important to differenti-
ate it from primary malignant gastric wall thickening such as neoplasia.
Generally, gastric neoplasias have CT features of homogeneously or
heterogeneously contrast-enhancing mass in the gastric wall with loss
of layering or focal enhancing mucosal mass with a preserved outer

FIGURE 6 Transverse images of pre- (A) and post-contrast (B) CT of the gastric wall edema in a dog in soft tissue window (window level: 40
HU, window width: 350 HU). Focal concentric gastric wall thickening of the gastric body with three-layer appearance (a thin inner and outer
enhancing soft tissue attenuating layer and thick non-enhancing fluid attenuating middle layer) is present. Multiple small tortuous contrast
enhancing blood vessels are present in the fluid attenuating middle layer of the gastric wall (dotted arrows). Arrowheads and arrows showing the
luminal and serosal margins of the gastric wall, respectively. The stomach is filled with fluid. 140 kVp, 340 mA, soft tissue algorithm, and a slice

thickness of 3.75 mm were used
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less enhancing layer in humans.2? There is no detailed description of
whether the mucosal enhancement and layering were preserved or not
in the CT studies of gastric tumor in dogs.?®

Reported causes of the gastric wall edema in dogs include inflam-
matory diseases such as gastritis with or without ulceration,?42>
uremic gastropathy,2¢ inflammation adjacent to the stomach such as
pancreatitis,'? gastric outflow obstruction with gastric dilatation and

27,28 20,29

volvulus or pylorogastric or duodenogastric intussusception,

30,31 18

gastric neoplasia, portal hypertension,'! and hypoalbuminemia.
In the present study, gastric wall edema was present in similar
reported diseases: however, more commonly seen in dogs with
hypoalbuminemia.

Of seven dogs with hypoalbuminemia, six dogs had diffuse or con-
centric gastric wall thickening, and one dog had focal asymmetric
gastric wall thickening with concomitant peritonitis. Concentric gastric
wall thickening was present involving the body and the pylorus of the
stomach. This was similar to the ultrasonographic findings of general-
ized gastric wall edema seen in dogs with hypoalbuminemia.'® There
is a limitation of gastric wall evaluation in ultrasound due to artifacts
caused by intraluminal gas and materials leading to an incomplete eval-
uation of the dorsal gastric wall. The CT enabled us to evaluate the
entire gastric wall without artifact. In the present study, the gastric wall
edema secondary to hypoalbuminemia was more commonly present in
the gastric body and the pylorus and not the gastric fundus.

The thickness of gastric wall edema has not been previously
reported. The average thickness of the gastric wall edema in the
present study (12.2+4.3 mm) was considered moderately thicker than
the reported normal gastric wall thickness (up to 4.9 mm).! However,
the thicknesses of some gastric wall neoplasia also can be around
10 mm.! Thus, gastric wall edema cannot be differentiated from
malignant disease based on the gastric wall thickness alone.

The focal gastric wall edema was reported adjacent to the site of
pancreatitis in dogs using ultrasound,'? and adjacent to the site of
the gastric mucosal defect in humans using CT.32 In humans, there is
no known correlation between the location of gastric wall edema and
pancreatitis. Similar focal asymmetric thickenings of the gastric wall
adjacent to the region of pancreatitis or ulceration were observed in
the present study.

Direct causes of the gastric wall edema were not identified in two
dogs, one with urinary obstruction and the other with cerebral hem-
orrhage. In the dog with urinary obstruction, serum albumin level
measured three days prior to the CT study was at the lower end of the
normal reference range, 2.3 g/dL, and the serum albumin level was not
evaluated within 24 h from the CT study. Thus, the dog may have devel-
oped hypoalbuminemia and was not documented during the 24 h of
the CT study. The uremia was also considered as the cause of gastric
wall edema, however, the urinary obstruction was resolved by placing
urinary catheter and azotemia has already been resolved at the day of
the CT study. The dog with cerebral hemorrhage in the present study
also did not have serum albumin level evaluation within 24 hours from
the CT study. In humans, it is known that traumatic brain injury can
cause Gl dysfunction and secondary inflammation of the Gl tract.33:34

It is possible that the dog with cerebral hemorrhage had concomitant

gastric dysfunction leading to gastritis because the stomach in the dog
with cerebral hemorrhage was markedly distended and filled with fluid
showing evidence of functional ileus.

Limitations of the present study were the retrospective nature of
the study and only a small number of histopathologically confirmed
dogs. The small number of dogs with histopathologic confirmation was
primarily due to the fact that gastric wall edema is usually a transient
phenomenon and edema itself is not fatal condition. Also, histopatho-
logical information was provided only from histopathology report and
slides were not re-reviewed for the current study.

In conclusion, the CT features identified in this sample of dogs with
gastric wall edema included the following: thickened gastric wall with
three-layer (thin inner and outer enhancing soft tissue attenuating lay-
ers and thick non-enhancing fluid attenuating middle layer) appearance
in both pre- and the postcontrast CT studies and presence of thin
enhancing blood vessels in the thick middle layer in the post-contrast
CT studies. The most common clinical finding was hypoalbuminemia.
An improved awareness of the CT features of gastric wall edema in
dogs can be used to help clinicians differentiate this benign condi-
tion from gastric neoplasia. Future prospective studies with detailed
histopathological evaluations immediately after CT would be needed
to better understand the underlying pathophysiology and extent of

involvement for each of the gastric wall layers.
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