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Nowadays, endoscopic examination is a diagnostic tool gaining popularity in the management of gastrointestinal disorders in
dogs and cats. Direct accessibility of the lumen of gastrointestinal tract combined with the mucosal biopsy provides a great
diagnostic potential. Using endoscopy and endoscopically guided biopsy, one can conduct both macro- and microscopic as-
sessment of lesions and perform many specialist adjunct examinations. Histopathological examination of mucosal biopsy
specimens collected from the stomach and intestines allows us to distinguish between types of inflammations and to diagnose
ulcerative, polypoid, and cancerous lesions.

1. Introduction

Gastroduodenoscopy or colonoscopy in combination with
endoscopically guided biopsy is regarded as one of the most
useful techniques used in diagnosing chronic inflammatory
diseases of the gastrointestinal tract in dogs and cats [1, 2].
An endoscopic examination enables a macroscopic assess-
ment of the accessible parts of the gastrointestinal tract and
collecting the biopsy specimens from the mucous membrane
of the oesophagus, stomach, and intestines, as well as from
polyps and tumours. According to the results of studies
conducted in our endoscopic laboratory and literature data,
the most frequent endoscopic lesions revealed in such ex-
aminations include oedema of the mucous membrane,
mucosal thickening, hyperaemia, extravasations, and ero-
sion of gastrointestinal tract sections [3–6]. During an en-
doscopic examination, samples of mucosa for
histopathological analysis are collected with suitable in-
struments introduced through the working channel of the
endoscope. Collected biopsy specimens can be used to de-
termine the degree of inflammation, differentiate inflam-
matory and neoplastic lesions (benign and malignant), and
assess any applied treatment. Lesions of the gastrointestinal

mucosa are frequently patchy, and not all biopsies may be
adequate diagnostically, which is why it is recommended to
collect six to eight specimens from each gastrointestinal tract
part [7]. A histopathological examination involves assessment
of the epithelium, lamina propria, crypts, and intestinal villi,
together with an analysis of the intensity of inflammatory cell
infiltration, conducted to determine the type and intensity of
the inflammatory process [2, 8]. )e collected samples are
routinely examined histopathologically, but they can also be
used in such procedures as electron microscopic assessment
and immunohistochemical or cytological examinations
[9, 10]. Surgical methods of collecting biopsy specimens for
examinations require tedious and costly procedures that do
not always result in a certain diagnosis. Laparotomy may
enable collection of a whole fragment of the gastric or in-
testinal wall but compared to endoscopy, it is a highly invasive
method, as the patient is subjected to a full procedure of
abdominal surgery. However, when neoplastic lesions are
suspected, laparoscopy or laparotomy with collecting a
specimen of the whole gastric or intestinal wall is recom-
mended [11, 12]. An endoscopic examination with collecting
specimens for a histopathological examination is the basis for
diagnosing chronic enteropathies, without their
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differentiation. A diagnosis of the type of a chronic enter-
opathy in a patient is based on the response to treatment or on
additional laboratory tests [2, 13].

2. Histopathological Examination of Biopsy
Specimens in Enteropathies

)e endoscopic biopsy of the intestine is regarded as the gold
standard in the diagnosis of IBD in dogs and cats
[6, 7, 10, 14–18]. )e Gastrointestinal Standardization
Group of WSAVA proposed a standard of histopathological
assessment of biopsy specimens in 2008 [7]. According to its
recommendations, changes in the morphology of various
elements of mucosa should be analysed during the histo-
pathological evaluation and the number of cells in the
lamina propria region should be determined. Analysis of
biopsy specimen of submucosa is of limited importance
because of low accessibility, while performing endoscopic
biopsy [19]. )e histopathological assessment takes into
account such mucosal structures as the epithelium (size of
enterocytes, structure continuity, number and size of goblet
cells, and cellular infiltration), lamina propria (cellular in-
filtration, fibrosis, and dilation of lymphatic vessels), crypts
(crypt depth, hyperplasia, proliferation and differentiation of
goblet cells, and presence of inflammatory cells), and in-
testinal villi (villi structure—length, width, and shape). An
analysis of the structural integrity involves an assessment of
whether excessive exfoliation, defects, and corrosion are
present, i.e., fresh mucosal defects without the surrounding
cellular reaction. It is also important to determine the degree
of epithelium damage and howmany damaged villi there are
[7, 10, 17, 19–21]. )e criteria of the mucosal histopatho-
logical assessments are shown in Table 1. Notable features of
the histopathological image include the bacterial count on
the epithelium surface. IBD is often associated with changes
in the intestinal microbiome.)e presence of Escherichia coli
and Campylobacter has been emphasised recently, as they
can be an important factor that disrupts the proper im-
munological status of the intestines [22, 23]. However, these
cannot be definitively identified by routine histology.

Despite its indisputable diagnostic value, the histo-
pathological examination of biopsy specimens has some
limitations. Histopathological lesions of the gastrointestinal
mucosa are poorly correlated with an assessment of
the clinical response to the applied therapy, and their ap-
plication in diagnosis is limited [20, 24–26]. Similar
to clinical indices, this examination does not distinguish
food-responsive enteropathies, bacterial hypertrophy, or
parasitic enteropathy from IBD [3, 4, 27]. All these chronic
enteropathies usually feature infiltration of mononuclear
cells in the lamina propria and lesions shown in Table 1.
However, the definitive diagnosis is based on the effects of
treatment (including elimination diet).

3. Histopathologic Findings

A histopathological examination aims to distinguish be-
tween normal and pathological tissue, determine the type
and intensity of lesions in the mucosa, facilitate a correct

diagnosis, and start the appropriate treatment. Although
endoscopic biopsy and a histological examination of biopsy
specimens are effective in diagnosing only those lesions,
which affect the mucosa, the high diagnostic utility of the
technique must be also clearly stressed.

4. Inflammatory Lesions

Inflammatory lesions are the most frequent findings in
biopsy specimens collected from the canine and feline
gastrointestinal tract [14, 28–30]. Unfortunately, the inter-
pretation of these lesions is often not easy. )e work of
numerous independent authors has resulted in developing a
system of classification and intensity of inflammatory le-
sions. )e majority of researchers have agreed that the
determination of the type of lesions should be based on the
identification of the dominant cell population in the in-
flammatory infiltration in the lamina propria
(e.g., lymphocytes, plasma cells, eosinophils, neutrophils,
and macrophages) and the process intensity should be de-
scribed in a 4-point scale (N—no lesions, +—mild lesions,
++—moderate lesions, and +++—severe lesions)
[3, 4, 7, 15, 26, 31]. )e most frequent in chronic enter-
opathies is lymphocytic-plasmacytic enteritis (LPE)
(Figure 1) or lymphocytic-plasmacytic colitis (LPC) (Fig-
ure 2). )e eosinophilic form, more frequently encountered
in the food-responsive enteropathy (FRE), is typically a more
severe form of inflammation, accompanied by erosions and
ulcers [32]. )ere are also other forms of cellular infiltration
in the lamina propria region, e.g., granulomatous colitis
(GC), also referred to as histiocytic ulcerative colitis (HUC)
[33–35]. Until recently, it was believed that the inflammatory
bowel disease (IBD) was the most frequent chronic
enteropathy, but a study conducted by Allenspach on
203 dogs with chronic enteropathy demonstrated that the
food-responsive enteropathy (FRE) was diagnosed more
frequently [36]. However, IBD diagnosis is based not only on
the histopathological confirmation of the mucous mem-
brane inflammation in the collected biopsy specimens. )e
other factors such as (1) persistent or recurrent signs from
the gastrointestinal tract (diarrhoea and vomiting) for more
than 3 weeks, (2) no evidence of other causes of the in-
flammation (exclusion of systemic diseases by laboratory
and imaging examinations), (3) poor or no response to a
change in the diet (FRE), antiparasitic medicines, and an-
tibiotics, and (4) improvement of the clinical condition
following administration of anti-inflammatory or immu-
nosuppressive drugs must also be present [17]. )is last
factor is a consequence of the fact that IBD is probably
caused by altered interactions between intestinal microor-
ganisms and the mucosal immune system. Such susceptible
individuals develop a strong immune response due to
modification of the intestinal microbiome [37–39]. How-
ever, it must be noted that the immunosuppressive treat-
ment is ineffective in some animals with suspected IBD and
in those with excluded enteropathies (non-steroid respon-
sive enteropathy, non-SRE patient). It is a consequence of
the fact that IBD is an idiopathic disease, in which the
etiopathogenesis is not fully understood.

2 Veterinary Medicine International



5. Ulcerative Lesions

Ulcerative lesions in the canine and feline gastrointestinal
tract are typically located in the gastric and intestinal mu-
cosa. )ey can be a consequence of acute gastrointestinal
inflammation of various aetiologies, and they are usually
caused by neoplastic processes or long-term administration
of glucocorticosteroids or NSAIDs [40, 41]. Ulcers caused by
NSAIDs resemble conical craters, which may be accompa-
nied by erosions. Ulcers located in the stomach or proximal
duodenum are classified as peptic ulcers, sharply demarcated
from the surrounding area, covered with considerable cel-
lular debris and purulent discharge with an admixture of
blood. )erefore, it is important to remove the accumulated
mass with a strong jet of water before biopsy. Ulcers located
in the incisura angularis of the stomach are often cancerous,
usually an adenocarcinoma. In our clinical practice, we have
observed ulcerative lesions located near the cardia in dogs.
)e occurrence of ulcerative parasitic gastritis, which is

caused by the nematode Aonchotheca putorii, has been
documented in cats [42]. Biopsy specimens collected from
the central and surface parts of ulcers are usually useless and
mainly contain necrotic and inflammatory debris regardless
of the primary cause of the condition. )e tissue should be
collected several times from the same place (deep biopsy),
preferably on the ulcer edges, especially when the neoplastic
background of the lesions is suspected. Furthermore, the
tissue surrounding the ulcers, even if it looks normal, should
be collected to exclude histopathological lesions, despite a
normal endoscopic appearance [43].

6. Neoplastic Lesions

Alimentary lymphoma is one of the most frequently diag-
nosed gastrointestinal cancers in small animals, especially in
cats. Alimentary lymphoma can occur in the upper and in
the lower parts of the gastrointestinal tract as cancerous
infiltrations or tumours. Helicobacter infections are
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Figure 1:)emicroscopic view of infiltration of inflammatory cells
observed in LPE.

100µm

Figure 2:)emicroscopic view of infiltration of inflammatory cells
observed in LPC.

Table 1: Criteria for histopathological evaluation of the GI lining.

Structure Classification of lesions
I—epithelium
Size of enterocytes No lesions (0) to significantly changed (3)
Continuity of structure No damage (0) to significantly damage (3)
Number and size of goblet cells/100 enterocytes Normal (0) to significantly changed, large quantity of mucus (3)
Cellular infiltration None (0) to significant infiltration (3)

II— lamina propria
Cellular infiltration None (0) to significant infiltration (3)
Fibrosis None (0) to significant fibrosis (3)
Lymphangiectasia None (0) to significant lymphangiectasia (3)

III—crypts
Atrophy None (0) to significant atrophy (3)
Hypertrophy—shape change None (0) to significant hypertrophy (3)
Proliferation— hyperplasia None (0) to significant proliferation (3)
Diversification of goblet cells None (0) to significant diversification (3)
Presence of inflammatory cells None (0) to significant infiltration (3)

IV—villi
Structure (length, width, and shape) Normal (0) to significant change in structure (3)
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suspected to play a significant role in lymphoma develop-
ment in cats. One study found that Helicobacter heilmannii
was found in gastric biopsy specimens in 16 out of 24 cats
with lymphoma [44]. However,Helicobacter can be found in
up to 100% of cats in a variety of studies [44]. Chronic
lymphocytic-plasmacytic inflammations of gastrointestinal
mucosa are known to be precursors of this condition in
humans and animals [45]. )erefore, the problem of dis-
tinguishing this IBD form in cats and dogs from lymphoma
remains. It is difficult to state without a doubt based on a
histopathological picture, whether a lesion is an intensive
chronic lymphocytic-plasmacytic inflammation or a lym-
phoid neoplasm, especially when the size, number, or quality
of biopsy specimen is not satisfactory. )erefore, it is rec-
ommended that histopathological assessment of biopsy
specimen should be conducted by at least two veterinary
histopathologists or by an experienced histopathologist who
has been collaborating with an entity providing biopsy
specimens for analysis for a long time. )is will ensure
higher objectivity and diagnostic value of cooperation be-
tween the gastroenterologist and the histopathologist. If it is
difficult to distinguish between neoplastic and inflammatory
lesions, additional (e.g., immunohistochemical) tests of bi-
opsy samples should be performed [46, 47]. It may be
difficult to assess histopathological specimens properly be-
cause considerable infiltration of inflammatory cells can
often be observed in alimentary lymphoma (Figure 3). On
the other hand, the lymphoma which develops in the gastric
wall is often accompanied by ulcerative lesions and sec-
ondary inflammation, and neoplastic cells are located deep
in the submucosal layer [48, 49]. Endoscopic biopsy spec-
imens rarely contain deep submucosal tissue, which is why
diagnosing the lymphoma or other neoplasms with this
technique may have a considerable error [50]. )e experi-
ence of the endoscopic laboratory of the Faculty of Veter-
inary Medicine, UWM in Olsztyn, shows that neoplastic
lesions in the stomach usually start spreading from the
serous membrane.)erefore, it is very important to perform
indirect imaging examinations, such as ultrasound or CT
scan, which may locate the developing neoplastic process in
the gastric wall. If neoplastic lesions are suspected and
imaging examinations cannot be performed or if they give
inconclusive results, laparotomy or laparoscopy with col-
lecting a specimen of the whole intestinal wall is recom-
mended. It can help to distinguish cancer in an endoscopic
examination in which—according to some studies—the
lymphoma is not accompanied by the oedema and in-
flammation of the mucous membrane, which are typical of
IBD [51]. )ese lesions are visible in an endoscopically
guided biopsy, and they should be included in a description
of the material for histopathological examinations (Table 1).
Moreover, compared to IBD, neoplastic lesions are usually
associated with enlarged lymph nodes in the abdominal
cavity. A blood smear assessment can provide valuable re-
sults. Anaemia and morphological changes in blood cells
have been observed more often in lymphomas compared to
IBD patients [52].

Apart from lymphoma, frequent gastrointestinal tu-
mours in dogs and cats, diagnosed based on a

histopathological examination of biopsy specimens, include
carcinomas, adenocarcinomas, gastrointestinal stromal tu-
mours (GISTs), leiomyomas, and leiomyosarcomas [53–56].
Gastric cancers in dogs are rare, and they account for less
than 1% of all tumours. )e majority of gastric tumours are
malignant, and half of them are adenocarcinomas (Figure 4).
Malignant tumours are the most frequently diagnosed in
intestines of small animals. )e majority of them are ade-
nocarcinomas in dogs and alimentary lymphomas in cats,
usually in the form of intestinal infiltrations. Neoplastic
masses are rare in the small intestines [55, 57]. Gastroin-
testinal cancers are usually diagnosed in older animals. )e
average age is 9 years in dogs and 11 in cats [55, 56]. Al-
though gastrointestinal tumours are found rarely in dogs
and cats, the large intestine is their most frequent location.
Colorectal cancers account for 36–60% of all alimentary
cancers in dogs and 10–15% in cats [58]. Squamous cell
carcinomas (SCC), osteosarcomas (OSA), fibrosarcomas
(FSA), and leiomyosarcomas are rarely found in the oe-
sophagus in dogs [59, 60].

7. Polypoid Lesions

Endoscopic examinations of the alimentary tract of small
animals may also reveal the presence of polyps, usually in
dogs near the anorectal junction or several centimetres into
the rectum. Asian cat breeds, such as Siamese or Himalayan
cats, have been found to be more prone to develop polyps in
the duodenum [53]. )ese are usually benign adenomas, but
a histopathological examination of the biopsy specimen may
also indicate early phases of malignancy [61]. It is typical of
polypous lesions in the large intestine that there is no in-
vasion into the muscular layers, which is the case in ma-
lignant tumours. Unfortunately, in such cases, it is not
usually possible to make the diagnosis from a histopatho-
logical examination of biopsy specimen which does not
include the intestinal muscular layers. Polyps can be single
or multiple, and they are usually peduncular or sessile. Small
polyps (<5mm) can be removed with biopsy forceps or hot
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Figure 3:)emicroscopic view of infiltration of inflammatory cells
observed in alimentary lymphoma in cat.
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biopsy forceps with single or multiple biopsies [62, 63].
However, it has been found in some studies that such
procedures may be an irritant in humans, provoking polyps
to malignant transformation [64, 65]. Polypectomy of small
polyps (2–7mm) performed with small (11–13mm) cold
snares is the most frequent and the safest method
[63, 66, 67].

8. Atrophic Lesions

Atrophic lesions in the mucosa usually occur in the auto-
immune-induced metaplastic inflammation. )is type of
inflammation is associated with the presence of antibodies
against gastric lining cells and against an internal factor.
Damage in lining cells causes anacidity of gastric juice and
B12 vitamin absorption disorders in humans. Upon entering
the organ, the endoscopic view shows that gastric folds are
poorly visible, whereas the blood vessel network is visible
clearly. )e endoscopic view shows a decreased number of
lining cells. It is possible to assess the degree of atrophy of
intestinal villi and the change of their shape in moderate and
severe chronic inflammations of the small intestine with
good quality and proper orientation of a section [7, 17].

9. Hyperplastic Lesions

Features of hyperplastic lesions of the mucosa are associated
with many gastrointestinal tract conditions. )e most fre-
quent conditions include hypertrophic pyloric gastropathy
in dogs [68], adenomatous polyposis in dogs and cats [53],
and Zollinger–Ellison syndrome associated with excessive
gastrin secretion by gastrinomas in the canine pancreas [68].
)e endoscopic view of the stomach usually features mu-
cosal thickening and only a slight reduction of the gastric
wall folds following insufflation. Hyperplastic lesions can be
focal, usually restricted to the pyloric antrum or the pyloric
canal (Figure 5) or disseminated in different parts of the

stomach or rarely, intestines. )is type of inflammation in
the pyloric part of the stomach is usually a result of duo-
denogastric reflux. )e structure of the mucosa in the en-
doscopic view is granular and white-grey in colour as a result
of blood vessel atrophy and connective tissue hypertrophy.
Biopsy specimens for histopathological examination should
be collected from the cardiac, body, or pyloric antrum region
and the type of lesion should be described, e.g., polyp and
thickened mucous membrane. Hyperplastic lesions are
visible in the endoscopic assessment of the stomach and the
intestines, but it should be noted that thickening of the
gastric mucosa can also result from oedema caused, e.g., by
vomiting.

10. Vascular and Lymphatic Lesions

Endoscopic examinations of the small intestines in dogs can
reveal characteristic multifocal lesions on the mucosal
surface. )ey look like multiple, light-coloured lumps (re-
sembling an image of reflected light), often covered with
mucous discharge. )e histopathological evaluation of the
mucosa reveals a considerable dilation of the lymphatic
vessels of intestinal villi as empty spaces vacated by proteins.
)ese lesions confirm the presence of lymphangiectasia. It is
a congenital or acquired disease which involves disruption of
the lymphatic system function in the small intestine, which
can result in protein-losing enteropathy. Lymphangiectasia
occurs in dogs of every age, and it is usually associated with
inflammation [69, 70]. Large intestine blood vessel disorders
called vascular ectasia or angiodysplasia are very rarely
found in dogs [71, 72]. An endoscopic examination shows
multiple multifocal erythema of vascular tissue, which cause
rectal bleeding or melena. Biopsy specimens collected from
altered parts show characteristic histopathological lesions.
)ese are mainly considerably dilated blood vessels in the
lamina propria of the mucous membrane and perivascular
lymphocytic cell infiltrations [72].

Figure 5: )e endoscopic view of hyperplastic lesion in the pyloric
canal of the dog.

Figure 4: )e endoscopic view of adenocarcinoma in canine
stomach.
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11. Conclusions

Endoscopic biopsies of the gastrointestinal tract in dogs and
cats are minimally invasive procedures, which do not require
further hospitalisation or convalescence of the patients.
Applying multiple-use tools makes these procedures cheaper
and more common in routine veterinary medicine. )is
paper shows that the utility of endoscopy in diagnosing and
differentiating the causes of gastrointestinal diseases dis-
orders is very high. It describes only the most common
pathological lesions. Endoscopically guided biopsy remains
the main diagnostic technique in some gastrointestinal tract
diseases, including chronic enteropathies.
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[25] F. Procoli, P. F. Mõtsküla, S. V. Keyte, S. Priestnall, and
K. Allenspach, “Comparison of Histopathologic findings in
duodenal and ileal endoscopic biopsies in dogs with chronic
small intestinal enteropathies,” Journal of Veterinary Internal
Medicine, vol. 27, no. 2, pp. 268–274, 2013.

[26] K. A. Allenspach, J. P. Mochel, Y. Du et al., “Correlating
gastrointestinal histopathologic changes to clinical disease
activity in dogs with idiopathic inflammatory bowel disease,”
Veterinary Pathology, vol. 56, no. 3, pp. 435–443, 2019.

[27] K. Allenspach, P. J. Bergman, S. Sauter, A. Gröne,
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