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Abstract
Background:Gastrointestinal ulceration in cats can be life threatening due to
the risk of perforation and septic peritonitis. However, the ultrasoundfindings
associatedwith this condition and their diagnostic sensitivities have not been
described. Therefore, this multicentre retrospective study aimed to describe
the clinical features and ultrasound findings for cats with gastrointestinal
ulceration and estimate the diagnostic sensitivity of in these cases.
Methods: Hospital medical record databases were retrospectively searched
for feline cases with ‘ulcer’ keywords. Cats were included in the study if they
had undergone an abdominal ultrasound followed by surgical, endoscopic or
postmortem histopathological verification of gastrointestinal ulceration.
Results: Twenty-four cats were included. On ultrasound examination, all
cases showed a mucosal defect filled with hyperechoic microbubbles located
in the stomach (29.2%), pylorus (16.7%), duodenum (29.2%), jejunum (20.8%)
or ileocecocolic junction (4.2%). Single lesions were present in 75% of cases.
Perforations occurred in 16.7% of cases. Wall thickening was detected in
62.5% of the cats, and loss of wall layering was observed in 54.2%. Under-
lying aetiologies included neoplasia (33.0%), inflammation (33.0%), trauma
(12.5%) and foreign bodies (12.5%).
Limitations: The retrospective design limits standardisation of ultrasound
techniques and records, thereby potentially limiting the generalisability of the
findings.
Conclusion: Ulceration was identified by ultrasound in 75% of cats. Solitary
ulcerative lesions with associated wall thickening and crater-like defects were
most commonly documented.

INTRODUCTION

Gastrointestinal ulceration can be defined as a
mucosal defect that exposes the underlying lay-
ers of the gastrointestinal wall to gastrointestinal
contents.1 Gastrointestinal ulceration results from
any condition that compromises the normal physi-
ological mechanisms of the gastrointestinal mucosa,
such as impaired gastrointestinal wall perfusion,
hypersecretion of gastric acid or disruption of the
mucus‒bicarbonate barrier.2,3 Reported causes of
gastrointestinal ulceration in cats include neoplasia,
with lymphoma being over-represented,4,5 and less
commonly, non-steroidal anti-inflammatory drug
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administration,5,6 corticosteroid administration,4

inflammatory bowel disease,5,7 hypereosinophilic
syndrome,8–10 feline gastrointestinal eosinophilic
sclerosing fibroplasia,11 endoparasites,12,13 infection
with Actinomyces species14 and intoxication.15

Cats with gastrointestinal ulceration frequently
present in a critical condition.4 Life-threatening
sequelae, including gastrointestinal haemorrhage,
hypovolaemia and septic peritonitis due to gas-
trointestinal perforation, are frequently reported.4,5

Survival rates associated with gastrointestinal perfora-
tion are significantly lower in cats (14%) than in dogs
(63%), emphasising the need for earlier detection of
ulcerative lesions in cats.16
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Feline gastrointestinal ulceration has historically
been reported as a rare condition; however, a recent
study of 61 cats undergoing endoscopy suggested a
higher prevalence (5.1%).5 This finding may reflect
challenges in the diagnosis of feline gastrointesti-
nal ulceration, such as the stoic nature of feline
patients, haemorrhage obscuring ulcerative lesions
on endoscopy and mesenteric walling-off of lesions
obscuring surgical visualisation. Alternatively, it
may be attributed to the unknown diagnostic util-
ity of imaging modalities for the diagnosis of feline
gastrointestinal ulcers.4

The diagnosis of gastrointestinal ulcers is frequently
made by diagnostic imaging, endoscopy or surgery.4,5

Although endoscopy is considered the gold stan-
dard for the diagnosis of gastrointestinal ulceration,
abdominal ultrasound still plays a vital diagnostic
role due to its greater accessibility, non-invasive
nature and ability to evaluate other extra-intestinal
structures.5,17 The typical ultrasonographic appear-
ance of canine gastrointestinal ulcers is a focal area
of mucosal thickening with a central, crater-shaped
mucosal defect containing accumulations of hypere-
choicmicrobubbles.18 The sensitivities of radiography,
ultrasound and computed tomography for diagnos-
ing gastrointestinal ulcers have been described in
dogs, with ultrasound sensitivities of 65% for non-
perforated ulcers and 86% for perforated ulcers,19

although other studies report much lower sensitivities
for non-perforated ulcers.20 This discrepancy can
be explained by the susceptibility of ultrasound to
factors such as operator skill, machine settings and
patient conformation.21 For this reason, extrapolation
of published sensitivities in dogs may not accurately
represent those in cats, especially due to the anatom-
ical and conformational differences between the two
species. To the authors’ knowledge, there are no stud-
ies assessing the sensitivity of abdominal ultrasound
for diagnosing gastrointestinal ulceration in cats or
describing the ultrasonographic features across a
larger patient cohort.
The aims of this retrospective, multicentre study

were to (1) describe the ultrasonographic appearance
of gastrointestinal ulceration in a larger population
of cats, (2) ascertain the sensitivity of abdominal
ultrasonography for the diagnosis of gastrointestinal
ulceration in referral populations of cats, and (3)
describe the clinical features of cats diagnosed with
gastrointestinal ulceration, including bodyweight,
breed, sex, age, location of the gastrointestinal ulcer
and the final working diagnosis given. The authors
hypothesised that ultrasound would demonstrate
good sensitivity, potentially as high or higher than in
dogs, due to feline patient conformation.

MATERIALS ANDMETHODS

The electronic medical record databases (including
patient records and ultrasound, endoscopy, surgical
and necropsy reports) of the University of Liverpool

Small Animal Teaching Hospital and the Royal Vet-
erinary College’s Queen Mother Hospital for Animals
were retrospectively searched for feline cases pre-
sented between January 2013 and June 2023 using the
keywords ‘ulcer’ and ‘ulceration’. Cats were included
if they had an abdominal ultrasound performed at
the referral hospital, followed by confirmation of gas-
trointestinal ulceration through endoscopy, surgery
or postmortem examination within 48 hours of the
ultrasound examination. Cats were excluded if the
recorded ulcerative lesion was not within the gas-
trointestinal tract, if records were incomplete or if the
keyword was detected only in the ultrasound report or
a confirmatory procedure.

Technical parameters

Across the two centres, two different ultrasound
machines, Logiq 7 (General Electric Medical System)
and RS80A system (Samsung Medison), were used,
using a linear or microconvex probe with frequencies
ranging from 4 to 18 MHz. Patients were positioned
in lateral recumbency for scanning. Ultrasonography
was performedwith the cats restrained under sedation
or general anaesthesia. Variable sedative and anaes-
thetic protocols were selected by the consulting anaes-
thetist at the time of scanning. All ultrasound exami-
nations were performed by a European College of Vet-
erinary Diagnostic Imaging (ECVDI) board-certified
radiologist or a resident in training under the super-
vision of the board-certified radiologist. Endoscopies,
exploratory laparotomies and postmortem examina-
tions were performed by a board-certified internal
medicine specialist, surgeon or pathologist, respec-
tively, or a resident under their direct supervision.
Patient bodyweight, breed, sex and age were

extracted from the medical records, and clinical his-
tory, final working diagnosis and history of previous
ulcerogenic drug administration were extracted from
referral letters. As previously described, gastrointesti-
nal ulcers were defined as mucosal defects con-
taining hyperechoic microbubbles along the mucosal
surface.18 Ultrasound features recorded included: the
presence and number of gastrointestinal ulcers, the
location of the ulcer (pylorus or pyloric antrum, gas-
tric fundus, lesser or greater curvature of the stomach,
duodenum, jejunum, ileum, caecumor colon), focal or
generalised wall thickening (yes/no), loss of layering
(yes/no), echogenicity of the surrounding fat, pres-
ence of associatedmass lesions (yes/no) and presence
of gastrointestinal distention or ileus (yes/no). Each
study was recorded as positive if gastric and/or enteric
ulceration was specifically documented at the con-
clusion of the imaging report. Where identified, addi-
tional ultrasonographic features recorded included
the presence of an associated gastrointestinal foreign
body, evidence of pancreatic inflammation, abdomi-
nal lymphadenopathy and evidence of free abdomi-
nal fluid or gas. Ulcer presence was confirmed with
either endoscopy, exploratory laparotomy, gastroen-
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F I G U R E 1 Patient inclusion flow chart

terotomy or postmortem findings. Where relevant and
available, histopathology results and follow-up infor-
mation were reviewed. For all methods of diagnostic
confirmation, the presence and location of ulcerative
lesions were documented.
The data were entered into a spreadsheet (Microsoft

Excel; Microsoft Corporation) and summary statistics
were generated. Sensitivity was calculated inMicrosoft
Excel by an ECVDI diagnostic imaging resident (A.B.).

RESULTS

Population

Twenty-four cats met the inclusion criteria (Figure 1).
Details for individual cases are provided in the
Supporting Information. The included cats had a
median age of 7.5 years (range 1‒15 years). The breeds
included 19 domestic short hair, three British short
hair, one Persian, one Siamese, one Ragdoll and one
British Blue. There were 10 female neutered cats, three
male entire cats and 12 male neutered cats. Body-
weight was recorded for 16 patients, with a median
weight of 4.0 kg (range 3–6.3 kg).

Clinical presentation

Of the 24 cases, 14 (56.0%) were acute cases (defined
as having clinical signs of less than 3 weeks’ dura-
tion) and 10 (41.6%) were chronic. Patients presented
with vomiting (15/24, 62.5%), lethargy (9/24, 37.5%),
hyporexia (8/24, 33.3%), anorexia (6/24, 25.0%),

weight loss (5/24, 20.8%), melena (3/24, 12.5%),
anaemia (1/24, 4.2%), ptyalism (1/24, 4.2%), constipa-
tion (1/24, 4.2%), collapse (1/24, 4.2%), haematemesis
(1/24, 4.2%) or following trauma (2/24, 8.4%).

Detection of ulcers

Ultrasound diagnosis of an ulcer was made in 18
(75%) cases. However, ultrasound did not detect ulcer-
ations in six cats (25%), which were confirmed as
false negatives based on subsequent diagnostic pro-
cedures. Ulceration was confirmed by endoscopy in
10 cats (42%), exploratory laparotomy in 12 cats
(50%) and postmortem examination in two cats (8%).
The calculated sensitivity for the detection of ulcera-
tion by ultrasound was 75% (95% confidence interval
55–88%).

Imaging features

On ultrasound, all cats demonstrated either crater-
like or irregular defects along the luminal mucosal
surface, containing focal regions of hyperechogenic-
ity with reverberation artefact. These were located at
the stomach (7/24, 29.2%), pylorus or pyloric antrum
(4/24, 16.7%), proximal duodenum (6/24, 25.0%),
jejunum (5/24, 20.8%), middle to distal duodenum
(1/24, 4.0%) or ileocecocolic junction (1/24, 4.2%). In
all cases, the location of gastrointestinal ulcers iden-
tified on ultrasound corresponded with the findings
of confirmatory diagnostic methods. In one instance,
the surgical report was more precise, describing the
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F I G U R E 2 Examples of the ultrasonographic appearance of non-neoplastic ulceration in the duodenum of two cats. (a) A single ulcer
secondary to lymphoplasmacytic‒neutrophilic duodenitis in the proximal duodenum. The mucosa (dotted line) is diffusely echogenic and
there is a small amount of luminal fluid (*) present. The mucosal surface is focally irregular, with gas tracking into the mucosa to the level of
the submucosa (arrow). Layering distinction is preserved. (b) Extensive duodenal ulceration from the mid-point of the descending
duodenum to the caudal duodenal flexure, secondary to suspected trauma. The image shows moderate to marked asymmetric irregularity of
the luminal surface of the mucosa. Luminal gas (*) extends intramurally (arrow). There is also mild to moderate eccentric mural thickening
(dotted line) up to 6 mm thick, with reduced layering differentiation. The affected region is aborad to the major and minor duodenal papillae

ulcer as located in the lesser curvature, whereas the
ultrasound report noted the gastric body. For the pur-
poses of this study, this case was considered an agree-
ment. Seventy-five percent of cases had single lesions.
Focal or generalisedwall thickeningwas detected in 15
(62.5%) cats, while loss of wall layering was reported
in 14 (58.3%), presence of gastric foreign body in
three (12.5%) and gastric pneumatosis in one (4.2%).
Mass-like lesions were identified in 13 (54.2%) cases.
Associated abdominal changes (i.e., tertiary

changes) included locoregional abdominal lym-
phadenomegaly in eight cats (33.3%), mesenteric
hyperechogenicity in seven (29.2%), free peritoneal
fluid in six (25.0%) and peritoneal gas in four (16.7%).
Perforations were suspected in four (16.7%) cases,

based on the detection of free peritoneal gas and/or
fluid, and were later confirmed by surgery or post-
mortem. In one case, the single perforating ulcer
site was directly visualised on ultrasound. In the
second case, multiple gastric ulcers were observed
by ultrasound and confirmed postmortem, but the
perforating lesion was not described. This was spec-
ified to be at the pylorus on postmortem. These two
cases were classified as detected on ultrasound. In
the remaining two perforated cases, an ulcer was
not directly observed on ultrasound, but secondary
signs of perforation (pneumoperitoneum and peri-
toneal effusion) prompted suspicion of perforation,
which was subsequently confirmed during surgery.
These two cases were classified as not detected on
ultrasound. The causes of the perforated ulcers were
trauma (2/4, 50.0%), a foreign body (1/4, 25.0%) and
non-steroidal anti-inflammatory medication (1/4,
25.0%). In one case, the perforation site was identified
ultrasonographically as hyperechoic gas foci travers-
ing from the mucosal to the serosal layer (Figure 2).
On surgical or postmortem assessment, perforations
were located at the proximal duodenum (2/4, 50.0%),

pylorus (2/4, 50.0%) or lesser curvature of the stomach
(1/4, 25.0%).

Aetiologies

The underlying aetiologies of the ulcerations in the
study population included neoplasia ([8/24, 33%],
of which lymphoma [Figure 3] was most common
[6/8, 75%], followed by carcinoma [1/8, 12.5%] and
leiomyosarcoma [1/8, 12.5%]), inflammation (8/24,
33%), trauma (3/24, 12.5%) and foreign bodies ([3/24,
12.5%], of which trichobezoars [2/3, 66%] were the
most common). Prescribed ulcerogenic treatment
included non-steroidal anti-inflammatorymedication
(6/24, 25%) and corticosteroids (5/24, 21%), of which
two (2/24, 8.4%) cats received both.

DISCUSSION

In this study, ulceration was identified by ultrasound
in 75% of cats, which is reasonable sensitivity for
this small patient cohort. However, this sensitivity
reflects the inherent inclusion bias of the study, as all
included cases were selected based on confirmation of
ulceration by gold-standard diagnostic methods.
The sensitivity reported herein is higher than

in dogs, where sensitivities of 29.5‒65% for non-
perforated ulcers and 86% for perforated ulcers have
been documented.19,20 The smaller feline body con-
formation and lower average bodyweight permit the
use of higher frequency linear ultrasound probes
in the majority of feline abdominal ultrasounds.17

The resultant increase in respective axial and lateral
resolution may contribute to the higher sensitivity
of ultrasound for detecting gastrointestinal ulcers
in cats.21 Another contributor may be that lesions
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F I G U R E 3 Ultrasonographic images of gastric lymphoma in three cats. (a) Shows gastric pneumatosis (arrow) with multiple intramural
gas bubbles in the gastric body. The entirety of the gastric muscular layer is abnormally heterogenous and thickened (up to 7 mm). (b) Shows
the antral portion of the stomach with evidence of gas penetrating almost to the serosal surface (arrow). The adjacent gastric wall is
thickened (dotted line) and has loss of distinct wall layering. (c) Shows a crater-like defect (arrow) at the gastric fundus, within a markedly
thickened gastric wall (dotted line) with loss of layering. At the left periphery of the image, a transition to a normal mural thickness and more
distinct layering is present

are often more advanced at the point of diagnostic
imaging in cats, meaning that the size and extent of
ulceration are less subtle than in canine patients.4

Similarly, the prevalence of primary lesions such as
neoplasia (50%) and foreign bodies (12.5%) was higher
in this feline population compared to studies in canine
patients, which may have aided detection of ulcera-
tion. Lastly, both non-perforated and perforated ulcers
were included in this study, which has previously been
shown to increase the sensitivity of ultrasound from
65% to 86% in canine patients.19 This may be due
to the higher prevalence of secondary features such
as hyperechoic mesenteric fat and presence of peri-
toneal fluid in cases with perforated ulcers, even in
the absence of pneumoperitoneum.22

False-negative results, where ulcers were present
but not detected on ultrasound, may arise due to the
inherent challenges of gastrointestinal ultrasonog-
raphy, including the presence of gas artefact and
overlying anatomy that can obscure mucosal defects.
Additionally, misinterpretation of subtle findings can-
not be entirely excluded. These challenges reflect the
technical limitations of ultrasonography, for exam-
ple, physiological variations, machine settings and
operator skill.21

In agreement with previous ultrasonographic
descriptions of gastrointestinal ulceration, all cases in
this study had crater-like or irregular mucosal defects.
They were commonly associated with either focal or
generalised wall thickening (62.5%), loss of layering
(58.3%) and a hyperechoic mesentery (29%), similar
to previous reports in dogs.18–20 Lesions were more
commonly single in nature (19/24, 79%); however,
multiple ulcerations were found in five of the 24 (21%)
cats, all of which were benign in aetiology. The preva-
lence of multiple lesions in this study is greater than
previously reported in canine patients but concurs
with a previous endoscopic study where 19 of 62 (31%)
cats had multiple ulcerative lesions.5

In contrast to previous studies, the majority (13/24,
54.4%) of lesions were enteric in location, mostly duo-

denal (7/24, 29.1%) or jejunal (5/24, 20.8%). Gastric,
particularly antropyloric, ulcerations are historically
more commonly reported in cats, with a prevalence
of 56% in previous studies.5 This is likely reflective of
differences in study design, as previous studies either
only report gastroduodenal ulceration4,5 or are based
on endoscopic findings, meaning that detection of
jejunal ulceration may be lower due to the physical
limitations of some endoscopes.5 We report ulceration
of the ileocecocolic junction in one case of alimen-
tary lymphoma. However, no caecal ulcerations were
reported in this study, emphasising the rarity of caecal
ulceration in cats, with only one case of spontaneous
caecal perforation due to non-neoplastic ulcera-
tion being previously reported.23 Histopathology of
this case confirmed transmural enteritis; however,
the presence of diffuse infiltrative enteritis was not
established.23 Nevertheless, the findings of this case
report, together with the present study, support a
thorough investigation of the caecum and ileoceco-
colic junction, which are common sites of lymphoma
and immune-mediated or infectious inflammation in
cats.23,24

Neoplasia accounted for one-third (8/24) of cases
in our study, with leiomyosarcoma accounting for
a larger number (12.5%) of cases than previously
reported. This prevalence of neoplasia is slightly lower
than that previously reported, perhaps due to the
lower average age of this study group compared to
previous studies (median of 7.6 years, compared to
9 years) or increased representation of non-neoplastic
aetiologies. Neoplasia is a common cause of gastroin-
testinal rupture in cats, accounting for 54.5% (6/11) of
gastrointestinal ruptures in one study.25 In the current
study, one case with infiltrative lymphoma had asso-
ciated gastric pneumatosis, an infrequently reported
sequelae to neoplasia/neoplastic ulceration in
cats.26,27 However, neoplasia did not cause perforation
in any of our cases, likely due to our inclusion criteria,
as cats with perforated gastrointestinal neoplasia are
unlikely candidates for surgery or endoscopy.
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The majority (66%, 16/24) of lesions in this study
were non-neoplastic. One-third (8/24) of cases had
confirmed underlying inflammatory disease. Several
types of inflammatory bowel disease exist in cats, of
which the most common are chronic enteropathy,
lymphocytic‒plasmacytic enteritis and eosinophilic
gastroenteritis.28 Also reported, but less com-
monly, are neutrophilic enteritis and granulomatous
enteritis.29,30 In our study, five cats were diagnosed
with lymphoplasmacytic inflammation affecting the
stomach, duodenum and/or jejunum. Helicobacter
infections are associatedwith lymphoplasmacytic gas-
tritis in cats, and indeed,Helicobacterwas determined
to be the underlying cause in two cases of lympho-
plasmacytic gastritis from our cohort.31 Another case
had a combination inflammatory condition with both
lymphoid and neutrophilic components. Neutrophilic
inflammation has been associated with Campylobac-
ter infection in cats, but this was not isolated in the
case in our cohort.29 A surprising number (33.3%,
8/24) of ulcers in our cohort were caused by less com-
monly reported aetiologies, such as trauma, foreign
bodies and trichobezoars. Trichobezoars were present
in two of our cases, one gastric and one jejunal. Tri-
chobezoars have been infrequently reported as causes
of upper and lower gastrointestinal tract obstruction
in cats. A single case of gastrointestinal perforation
was reported in a cat with a trichobezoar; however, no
ulceration was reported.22

This study is limited by its small sample size, multi-
centre design and retrospective methodology. Despite
a wide retrospective search spanning 10 years across
two referral institutions, only 24 cats met the inclusion
criteria. This small sample size may reflect the low
prevalence of feline gastrointestinal ulcers, which are
historically cited as a rare condition in cats.4 However,
a prevalence of 5.1% in cats undergoing endoscopy
within a referral population was recently reported,
suggesting that these lesions are underdiagnosed in
cats.5 Due to the retrospective collection of data across
multiple institutions, there is variability in the use of
ultrasound machinery and operator experience. This
study is further limited by the lack of histopathology
in several cases; hence, the presence or absence of
neoplasia cannot be fully confirmed in all patients.
Future prospective studies with histopathological
assessment of all cases are therefore merited.
In conclusion, ultrasound is a sensitive tool for

detecting gastrointestinal ulcerations in cats. Most
commonly, a single mucosal defect with thickening
and loss of layering was observed. Gastric lymphoma
was a common underlying diagnosis. Abdominal
changes in the absence of a conspicuous ulcerative
lesion should increase the examiner’s confidence in
suspicion of a gastrointestinal ulcer.

AU THOR CON T R I BU T I O N S
Philippa Weston conceived the presented idea. Ana
Bach and Blanca Serra Gomez de la Serna collected
data across respective centres. Ana Bach and Philippa
Weston wrote and reviewed the manuscript. Philippa

Weston and Blanca Serra Gomez de la Serna reviewed
the ultrasound images. Thomas Maddox reviewed the
manuscript and assisted with the data analysis. All the
authors discussed the results and contributed to the
final manuscript.

CON F L I C T O F I N T E R E S T S TAT EMEN T
The authors declare they have no conflicts of interest.

F UND I N G I N F O RMAT I O N
This research receivedno specific grant fromany fund-
ing agency in the public, commercial, or not-for-profit
sectors.

DATA AVA I L A B I L I T Y S TAT EM EN T
The data that support the findings of this study
are available from the corresponding author upon
reasonable request.

E TH I C S S TAT EMEN T
Ethical approval (ethical approval number: VREC1446)
for this study was granted by the University of Liver-
pool’s Veterinary Research and Ethics Committee, and
in accordance with the ethical guidelines of the Royal
Veterinary Colleges.

ORC I D
AnaBach https://orcid.org/0000-0001-7855-5485

R E F E R E N C E S
1. Guilford WG, Strombeck DR. Acute gastritis. In: Guilford WG,

Center SA, Strombeck DR, Williams DA, Meyer DJ, editors.
Strombeck’s small animal gastroenterology. 3rd ed. Philadel-
phia, PA: WB Saunders; 1996. p. 264–73.

2. Guilford WG, Strombeck DR. Chronic gastric diseases. In: Guil-
ford WG, Center SA, Strombeck DR, Williams DA, Meyer DJ,
editors. Strombeck’s small animal gastroenterology. 3rd ed.
Philadelphia, PA: WB Saunders; 1996. p. 284–91.

3. StantonME, Bright RM.Gastroduodenal ulceration in dogs: ret-
rospective study of 43 cases and literature review. J Vet Intern
Med. 1989;3:238‒44.

4. Liptak JM, Hunt GB, Barrs VR, Foster SF, Tisdall PL, O’Brien
CR, et al. Gastroduodenal ulceration in cats: eight cases and a
review of the literature. J Feline Med Surg. 2002;4(1):27–42.

5. Bottero E, Pierini A, Ruggiero P, Cattaneo D, Campanile A,
Benvenuti E. Gastroduodenal ulceration detected endoscopi-
cally in cats: retrospective study of 61 patients. J Feline Med
Surg. 2022;24(10):e347‒52.

6. Runk A, Kyles AE, DownsMO.Duodenal perforation in a cat fol-
lowing the administration of nonsteroidal anti-inflammatory
medication. J Am Anim Hosp Assoc. 1999;35:52–55.

7. Jergens AE, Moore FM, March P, Miles KG. Idiopathic
inflammatory bowel disease associated with gastroduodenal
ulceration-erosion: a report of nine cases in the dog and cat.
J Am Anim Hosp Assoc. 1992;28:21–26.

8. McEwen SA, Valli VEO, Hulland TJ. Hypereosinophilic syn-
drome in cats: a report of three cases. J Am Anim Hosp Assoc.
1985;49:248–53.

9. Wilson SC, Thomson-Kerr K, Houston DM. Hypereosinophilic
syndrome in a cat. Can Vet J. 1996;37:679–80.

10. Takeuchi Y, Matsuura S, Fujino Y, Nakajima M, Takahashi M,
Nakashima K, et al. Hypereosinophilic syndrome in two cats. J
Vet Med Sci. 2008;70:1085–89.

11. Linton M, Nimmo JS, Norris JM, Churcher R, Haynes S,
Zoltowska A, et al. Feline gastrointestinal eosinophilic scleros-
ing fibroplasia: 13 cases and review of an emerging clinical
entity. J Feline Med Surg. 2015;17:392–404.

 20427670, 0, D
ow

nloaded from
 https://bvajournals.onlinelibrary.w

iley.com
/doi/10.1002/vetr.5222 by Test, W

iley O
nline Library on [21/03/2025]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

https://orcid.org/0000-0001-7855-5485
https://orcid.org/0000-0001-7855-5485


VETERINARY RECORD 7 of 7

12. Curtsinger DK, Carpenter JL, Turner JL. Gastritis caused by
Aonchotheca putorii in a domestic cat. J Am Vet Med Assoc.
1993;203(8):1153–54.

13. Aoki S, Yamagami T, Saeki H, Washizu M. Perforated gastric
ulcer caused by Toxocara cati in a cat. Jpn J Vet Med Assoc.
1990;43:207–10.

14. Pietra M, Zanoni RG, Peli A, Brunetti B, Linta N, Capitani O,
et al. Gastric inflammatory pseudotumour secondary to Acti-
nomyces hordeovulneris infection in a cat. Ir Vet J. 2016;69:12.

15. Müller N, Glaus T, Gardelle O. Extensive stomach ulcers due
to Dieffenbachia intoxication in a cat. Tierarztl Prax Ausg K
Kleintiere Heimtiere. 1998;26(6):404–7.

16. Hinton LE, McLoughlin MA, Johnson SE, Weisbrode SE. Spon-
taneous gastroduodenal perforation in 16 dogs and seven cats
(1982–1999). J Am Anim Hosp Assoc. 2002;38(2):176–87.

17. Griffin S. Feline abdominal ultrasonography: what’s normal?
What’s abnormal? The normal gastrointestinal tract. J Feline
Med Surg. 2019;21(11):1039–46.

18. Penninck D, Matz M, Tidwell A. Ultrasonography of gastric
ulceration in the dog. Vet Radiol Ultrasound. 1997;38:308–12.

19. Fitzgerald E, Barfield D, Lee KC, Lamb CR. Clinical findings and
results of diagnostic imaging in 82 dogs with gastrointestinal
ulceration. J Small Anim Pract. 2017;58(4):211–18.

20. Weston PJ, Maddox TW, Hõim SE, Griffin S, Mesquita
L. Diagnostic utility of abdominal ultrasound for detect-
ing non-perforated gastroduodenal ulcers in dogs. Vet Rec.
2022;190(1):e199.

21. Mattoon JS, Nyland TG. Fundamentals of diagnostic ultra-
sound. In: Mattoon JS, Nyland TG, editors. Small animal
diagnostic ultrasound. 3rd ed. Elsevier; 2020. p. 1–49.

22. Boysen SR, Tidwell AS, Penninck DG. Ultrasonographic find-
ings in dogs and cats with gastrointestinal perforation. Vet
Radiol Ultrasound. 2003;44(5):556–64.

23. Besson J, Brissot H, Azoulay F, Benzimra P, Fritz J. Spontaneous
cecal perforation in a cat diagnosed with ultrasonography. Vet
Radiol Ultrasound. 2024;65:275‒78.

24. Taeymans O, Holt N, Penninck DG, Webster CR. Ultrasono-
graphic characterization of feline ileocecocolic abnormalities.
Vet Radiol Ultrasound. 2011;52(3):335–39.

25. Bernardin F, Rivera LM, Ragetly G, Gomes E, Hernandez J.
Spontaneous gastrointestinal perforation in cats: a retrospec-
tive study of 13 cases. J Feline Med Surg. 2015;17:873–79.

26. Lang LG, Greatting HH, Spaulding KA. Imaging diagnosis—
gastric pneumatosis in a cat. Vet Radiol Ultrasound.
2011;52:658–60.

27. Silveira C, Benigni L, Gugich K, McClaran JK. Feline
gastric pneumatosis. J Feline Med Surg Open Rep.
2018;4:2055116918782779.

28. Marsilio S, Freiche V, Johnson E, Leo C, Langerak AW, Peters
I, et al. ACVIM consensus statement guidelines on diagnosing
and distinguishing low-grade neoplastic from inflammatory
lymphocytic chronic enteropathies in cats. J Vet Intern Med.
2023;37(3):794–816.

29. Maunder CL, Reynolds ZF, Peacock L, Hall EJ, Day MJ,
Cogan TA. Campylobacter species and neutrophilic inflamma-
tory bowel disease in cats. J Vet Intern Med. 2016;30(4):996–
1001.

30. Leal RO, Simpson K, Fine M, Husson JC, Hernandez J. Gran-
ulomatous colitis: more than a canine disease? A case of
Escherichia coli-associated granulomatous colitis in an adult
cat. J Feline Med Surg Open Rep. 2017;3(2):2055116917731168.

31. Handt LK, Fox JG, Stalis IH, Rufo R, Lee G, Linn J, et al.
Characterization of feline Helicobacter pylori strains and asso-
ciated gastritis in a colony of domestic cats. J Clin Microbiol.
1995;33(9):2280–89.

S U P PO RT I N G I N F O RMAT I O N
Additional supporting information can be found
online in the Supporting Information section at the
end of this article.

How to cite this article: Bach A, Serra Gomez de
la Serna B, Maddox T, Weston P.
Ultrasonographic features of gastrointestinal
ulcerations in cats. Vet Rec. 2025;e5222.
https://doi.org/10.1002/vetr.5222

 20427670, 0, D
ow

nloaded from
 https://bvajournals.onlinelibrary.w

iley.com
/doi/10.1002/vetr.5222 by Test, W

iley O
nline Library on [21/03/2025]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

https://doi.org/10.1002/vetr.5222

	Ultrasonographic features of gastrointestinal ulcerations in cats
	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Technical parameters

	RESULTS
	Population
	Clinical presentation
	Detection of ulcers
	Imaging features
	Aetiologies

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	FUNDING INFORMATION
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


