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The logical, rational approach advocated
by today’s scientific world contrasts greatly
with methods used by previous civilizations
in the search for knowledge. Indeed, many
different empires and cultures employed a
huge and bewildering number of strata-
gems over the centuries in an attempt to
gain knowledge of one sort or another, and
at times it seems that superstition, the oc-
cult and fantastic rituals were more important than systematic dis-
covery or analytical reasoning. And perhaps no method was quite
as strange as the ancient Etruscan art of haruspicy, which involved
inspecting the entrails of a sacrificed animal in order to obtain infor-
mation otherwise unavailable by more empirical investigation. Key
to its success was the intervention of the haruspex, a man blessed
with the supernatural ability to divine what the intestines and other
viscera revealed, and however grotesque this may seem today, the
practice was often regarded as offering better results than more
mainstream techniques such as astrology or prophetic visions.

But sifting through entrails was by no means the only way in which
knowledge was sought, and some methods from centuries past
are still with us today — interpreting Tarot cards, reading the lines
on someone’s hand, or staring into the depths of a crystal ball.
Common to most of these more unusual attempts at divination is
the idea that — as with haruspicy — we need a medium as a con-
duit to attain true knowledge; so we have the cartomancer, neces-
sary to interpret mystical cards; the chiromancer, who can reach
hidden knowledge through studying a person’s palm; and the
clairvoyant, able to plumb the depths of the misty sphere.

All of which seems a far cry from the scientific world and our desire
for knowledge, yet in some ways this issue of Veterinary Focus has
something in common with the implausible methods of old. The
approach is more logical, but one may divine some similarities; our
mediums are the authors, the entrails — or inner workings of the
journal — offer enlightenment, and the whole is a pathway for learn-
ing, offering new insights into the mysteries of gastrointestinal med-
icine and disease.
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Chronic enteropathy

N cats

—

KEY POINTS

e Clinical signs, physical examination,
bloodwork and imaging findings for
inflammatory bowel disease and
small cell intestinal lymphoma often
overlap, but treatment and prognosis
for the two diseases are different, and
accurate diagnosis is essential.

¢ Definitive diagnosis of both conditions
requires histopathologic evaluation;
full-thickness tissue samples appear
to be superior to endoscopic biopsy
samples. Adding advanced diagnostic
methods to traditional histopathology
may improve the accuracy of diagnosis.

¢ Novel or hydrolized diets may
ameliorate the symptoms of IBD, but
corticosteroids may be necessary to
sustain disease remission.

¢ In cases of refractory IBD, the
clinician should consider lack of client
compliance with treatment, other
comorbidities, or a misdiagnosis before
altering therapy.

e Owners should be aware that cats
with small cell ymphoma can have a
favorable prognosis.
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B Introduction

Inflammatory bowel disease (IBD) and small cell lympho-
sarcoma (ScLSA) of the gastrointestinal tract (GIT) are
common diseases in cats that cause similar clinical signs.
IBD refers to a group of idiopathic and chronic inflamma-
tory disorders characterized by persistent or recurrent
gastrointestinal signs, and is a diagnosis of exclusion.
The etiology and pathogenesis of IBD is likely multifacto-
rial, involving the interaction of host genetics, immune
system and the intestinal microenvironment. The etiol-
ogy of ScLSA is similarly complex, poorly understood and
again likely multifactorial. The emergence of GIT ScLSA
has created a diagnostic and treatment challenge for the
feline patient with chronic enteropathy. Efforts to standard-
ize the reporting of endoscopy and histopathology find-
ings, in addition to advanced diagnostics such as Immuno-
histochemistry (IHC) and polymerase chain reaction (PCR),
represent a great help to the feline practitioner.

B Feline chronic enteropathy

Evaluating a feline patient with chronic signs of GIT dis-
ease (vomiting, diarrhea, weight loss and/or variation of
appetite) should start with a thorough, sequential, non-
invasive diagnostic work-up and a well-implemented
therapeutic trial tailored to each specific patient. The goal
is to exclude extra-Gl disorders, GIT parasites, food- or
antibiotic-responsive enteropathy, and intestinal struc-
tural abnormalities before narrowing down the differential
diagnosis to IBD or ScLSA (Table 1 and Figures 1-3).
Differentiating ScLSA from IBD is difficult and requires
relatively invasive and costly diagnostics (1-8).
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Table 1. Suggested diagnostic work-up for cats
with chronic GIT signs.

Minimum database (complete blood count,
biochemistry profile and urinalysis) to assess
disease severity and to screen for underlying or
concurrent extra Gl disease.

Fecal testing for parasites or a broad-spectrum
dewormer treatment trial; therapeutic trials for
food- and antibiotic-responsive disease may also
be appropriate, depending on the case.

Thyroid hormone levels for cats > 6 years of age
especially if there is weight loss, polyphagia,
vomiting and/or occasional diarrhea.

Pancreatitis testing for cats presenting for lethargy,
dehydration, hyporexia, vomiting and diarrhea.

Exocrine pancreatic insufficiency tests for cats with
weight loss, diarrhea and increased appetite.

Cobalamin level assessment to determine the
severity and localization of the GIT disease and to
evaluate the need for supplementation.

Abdominal imaging: Radiographs may identify
masses, organomegaly or may show decreased
serosal detail suggestive of effusions or emaciation.
Ultrasound better assesses the GIT architecture,
appearance of other organs, and lymphadenopathy.

Specific testing for regional infectious disease when
appropriate (e.g., histoplasmosis).

Endoscopic/surgical biopsy if previous diagnostics
fail to identify the underlying cause.

The lack of diagnostic and therapeutic standards for cats
with chronic enteropathy creates great challenges for the
practitioner. Because IBD is poorly understood and has
vague diagnostic criteria, the syndrome is probably over/
misdiagnosed (1). Multiple specialty associations have
made excellent efforts over the last decade to provide
guidelines and standards for history taking, physical ex-
amination, laboratory diagnostic tests, imaging proce-
dures, endoscopic and biopsy procedures, histopatho-
logic interpretation, therapeutic trials, and patient response
and outcome in dogs and cats with chronic GIT disease
(1,4-7). By methodically fulfiling the criteria for the clinical
diagnosis of IBD (Table 2), the clinician may avoid expen-
sive and invasive testing in addition to unnecessary long-
term anti-inflamsmatory therapy (1).
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Figure 1. Ultrasonographic longitudinal image of the
jejunum of a cat diagnosed with inflammatory bowel
disease. The mucosal layer (large arrow) is more
prominent than the muscularis layer (thin arrow) but
this finding does not exclude the possibility of SCLSA.
The overall bowel wall thickness (between calipers) was
increased at 3.2 mm.

© S. Al-Ghazlat & C. Eriksson de Rezende

Figure 2. Ultrasonographic longitudinal image of the
jejunum of a cat diagnosed with SCLSA. The muscularis
layer (thick arrow) is prominent and thicker than the
mucosal layer (thin arrow). The overall bowel wall
thickness (between calipers) was increased at 4.2 mm.

Figure 3. Ultrasonographic longitudinal image of a
markedly thickened loop of jejunum measuring 6.9 mm
in thickness (between calipers) with complete obliteration
of normal architecture. This patient was diagnosed with
ScLSA.
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Lymphosarcoma (LSA) is the most common hema-
topoietic neoplasia in cats and can occur in multiple
anatomic locations, but the GIT is the most frequently
affected site (8). SCLSA of the feline GIT is an emerging
disease with a poorly understood but likely multifactorial
pathogenesis. Risk factors may include chronic inflam-
mation, Helicobacter infection, retroviruses (FelV, FIV),
and exposure to cigarette smoke (8-11). SCLSA and
IBD are both characterized by infiltration of the GIT with
small lymphocytes and have overlapping findings in his-
tory, physical exam, bloodwork, imaging and histopa-
thology. In spite of the similarities, the course of the dis-
ease, treatment options and the prognosis are different
for these two conditions, highlighting the importance for
an accurate diagnosis (Table 3).

I Diagnostic biopsy dilemmas

Intestinal biopsy for histological evaluation is often rec-
ommended once a thorough diagnostic work-up and
therapeutic trials fail to identify the cause of a chronic
enteropathy. Although histologic evaluation is the test of
choice for diagnosis of IBD or LSA, multiple factors can
make this problematic. These factors include inadequate
sample size, poor sample processing, segmental dis-
ease, the coexistence of SCLSA and inflammation in the
same patient, the overlap in histologic features between
the two entities, and differences of opinion among pa-
thologists (1,3,5). The potential for progression of IBD to
LSA further complicates the diagnosis (9).

Among the key challenges associated with GIT biopsy is
the need to obtain tissue at the correct location and of
adequate depth. The inability to assess architectural in-
tegrity of all tissue compartments in endoscopic biopsy
specimens and the fact that some patients have seg-
mental pathology have fueled the debate regarding the
best method required (i.e., endoscopy or full-thickness
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Table 2. Criteria for the clinical diagnosis of IBD (1).

Chronic (> 2 weeks) persistent or recurrent
gastrointestinal signs.

Inadequate response to dietary, antibiotic, and
anthelmintic therapies.

Histopathologic evidence of mucosal inflammation.

Inability to document other causes of gastrointestinal
signs or inflammation.

Clinical response to anti-inflammatory or
immunosuppressive agents.

Table 3. A comparison of various factors for IBD
and ScLSA (12,13).

No clear gender, age, or breed
predisposition. Cats with LSA tend to
be older, with median age ranges
from 9-13 years.

Signalment

Common clinical signs are non-
specific for both conditions and
may include weight loss, variation
in appetite, vomiting, diarrhea
and lethargy.

Clinical
signs

Thin body condition, thickened
intestines, and mesenteric
lymphadenopathy can be found in
both conditions. Abdominal masses
may be palpated in cats with LSA.

Physical
examination

CBC and chemistry are typically
normal in cats with IBD. Anemia and

surgical biopsy) to differentiate IBD from ScLSA (5). Clinical hypoalbuminemia are found in 50% of
L cats with LSA. Hypocobalaminemia is

A few studies supported the use of full-thickness biopsy a frequent finding in both conditions.
by showing that LSA (unlike IBD) frequently infiltrates
beyond t.he muoosg into the deeper layers, destroying Abdominal radiographs are rarely
normal tissue architecture (5). Furthermore, the com- useful. Common ultrasonographic
mon sites of feline intestinal LSA are the ileocecocolic changes in both conditions are GIT
junction and the jejunum, and neither site is routinely wall thickening, mesenteric
sampled at gastroduodenoscopy. A decade ago, a pro- Diagnostic  lymphadenopathy, and decreased
spective study on 22 cats that underwent gastroduode- Imaging motility. Findings that support LSA

. . . include loss of normal wall layering,
noscopy immediately prior to laparotomy or laparo- disproportionally thick muscularis,
scopic surgery concluded that endoscopic biopsies are focal intestinal mass effects, and
inadequate for differentiating IBD from GIT LSA, and ascites.
that full-thickness intestinal samples should be obtained

o.;_\:‘.a
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for accurate diagnosis (2). However, the study had a se-
rious limitation in that the endoscope could not traverse
the pylorus in 8 cats, and therefore some duodenal sam-
ples were obtained blindly. It is likely that endoscopically
obtained samples would have performed better if the
duodenum had been successfully intubated.

The ACVIM* has stated that biopsy is not appropriate in
every animal with chronic GIT disease, but where biopsy is
indicated an endoscopic method is the preferred choice
(1). This statement acknowledges the advantages of sur-
gical biopsy, such as the ability to collect full-thickness
samples and to observe and sample other abdominal or-
gans. On the other hand, endoscopy permits the operator
to see mucosal changes and direct biopsy acquisition at
these locations (Figure 4) with collection of multiple tissue
samples from various intestinal sites. Endoscopy also per-
mits diagnosis of selected lesions (e.g., ulceration, erosion,
lymphangiectasia). A large retrospective study on GIT sam-
ples collected from a total of 63 cats (50 surgical samples
and 13 endoscopic samples) revealed clear evidence that
both false negatives and positives are possible for the his-
topathological diagnosis of SCLSA even when evaluating
full-thickness samples (5). One retrospective study re-
vealed that standard gastroduodenoscopy resulted in
misdiagnosis in 44% of the study population; for 8 of the
18 cats diagnosed with LSA, neoplastic cells were found
in the ileal tissue alone, and the authors suggested per-
forming both upper and lower GIT endoscopy to improve
the accuracy of samples (14).

B IHC and PCR

Confirming a diagnosis of GIT ScLSA against IBD based
on traditional histopathology can be challenging for the
many reasons mentioned above. Multiple advanced diag-
nostic tests have been researched to help the pathologist
reach an accurate diagnosis. Of these, IHC and PCR
have gained the most attention (5-8,15,16). The detection
of a clonal population of cells in a lesion represents an
important criterion for the diagnosis of neoplasia. PCR is a
methodology that can be used to detect clonality in lym-
phocytes. IHC assesses the phenotypic uniformity of a
lymphocytic infiltrate, making it a useful adjunct to histopa-
thology in further characterizing a lesion. Multiple studies
showed that the sensitivity and specificity of IHC and PCR
make them valuable adjunctive tools for accurately differ-
entiating ScLSA from IBD, even from small amounts of
tissue such as endoscopically obtained biopsies (5-8,16)
(Figures 5 and 6). In addition, immunophenotyping and

*American College of Veterinary Internal Medicine
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Figure 4. Endoscopic image of the proximal duodenum
from a 12-year-old spayed domestic shorthair cat that
presented for chronic vomiting and weight loss. Note
the granularity of the duodenal mucosa. Histopathology
was diagnostic for moderate to severe chronic
lymphoplasmacytic inflammation.

clonality testing might be of prognostic value in cases of
feline GIT LSA (15,16).

One study looked at the impact of adding IHC and PCR
results to the traditional histopathology for diagnosis of
GIT LSA or IBD (5). The study cats were classified as ei-
ther IBD (19 cases) or intestinal LSA (44 cases), based on
routine histologic examination alone. When IHC and PCR
results were used in conjunction with the histopathology,
10 of the original 19 IBD cases were reclassified as lym-
phoma and 3 of 44 ScLSA cases were reclassified as
IBD. The study demonstrates that a significant number of
cats with intestinal SCLSA or IBD are misdiagnosed when
using traditional histopathology alone, even with surgical
sampling. Based on the results, the author suggested a
novel diagnostic approach utilizing a stepwise testing
strategy; this involves initially evaluating intestinal biopsy
specimens with a histomorphologic assessment, followed
by IHC, and finally PCR. This systematic approach will
likely decrease the likelihood of misdiagnosis, and help
guide the clinician to formulate an appropriate therapy
and more accurate prognosis.

I IBD treatment

Treatment for presumptive or diagnosed IBD includes
dietary modification, cobalamin supplementation (when
indicated), antimicrobials with immunomodulatory prop-
erties, and immunosuppressive therapy.

5/ Veterinary Focus / Vol 27 n°1 /2017
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Figure 5. Histopathology images from the small
intestine of a cat diagnosed with IBD. (a) The mucosa

of the small intestinal tract is characterized by a diffuse
lymphoplasmacytic infiltration (H&E stain); (b) note that
some of the inflammatory cells stain positive for CD20,

a marker for B cells; (c) some cells stain positive for CD3,
a T cell marker.

Dietary modification

The use of a highly digestible diet with a novel source of
protein (e.g., rabbit, venison) or a hydrolyzed diet is rec-
ommended for cats with suspected or confirmed IBD.
Clinical signs may improve within 4-8 days after dietary
modification. Some studies have shown that diet trials
can help improve clinical signs but that immunosuppres-
sive therapy was necessary to sustain remission (17). If
the patient is inappetent, an appetite stimulant (e.g., mir-
tazapine 1/8-1/4 of a 15 mg tablet per cat Q48-72 h or
cyproheptadine 1-2 mg per cat Q12 h) may be necessary.
Sometimes glucocorticoids may need to be started be-
fore a dietary change can be accomplished.

Probiotics and symbiotics

The efficacy of probiotics for adjunct treatment of feline
IBD or SCLSA has not been established; however, stud-
ies in cats have shown that probiotics can improve the
intestinal environment and immune system function (18).
Once started, probiotics may need to be continued in-
definitely, but selecting the best product is difficult due to
a large variation in quality control among commercial
products. Symbiotics contain prebiotic sugars (e.g., inulin,
fructo-oligosaccharides) and probiotic bacteria, and a
recent review article revealed that cats with chronic diar-
rhea had improved fecal scores after being fed a propri-
etary symbiotic for 21 days (19).

Cobalamin

Cobalamin (Vitamin B12) is a cofactor for normal nucleic
acid synthesis and is absorbed by specific receptors in
the ileum. Pathology in this area may result in hypoco-
balaminemia, and subcutaneous supplementation
(Table 4) may result in improvement of clinical signs and
optimal response to immunosuppressive therapy (12).

6/ Veterinary Focus / Vol 27 n°1 /2017

of a cat diagnosed with ScLSA. H&E staining showed a
marked diffuse infiltrative pattern affecting the mucosa
and villi (a); note that the staining pattern fades when
immunohistochemistry against B cells is performed (b) but
is positive when immunohistochemistry against T cells is
performed, confirming a predominantly T cell infiltrate (c).

Oral supplementation may be an alternative, but efficacy
and dosing guidelines have not been established for cats.

Immunosuppressive therapy

Corticosteroids are the cornerstone of therapy for both
IBD and ScLSA. In cats, prednisolone is preferred over
prednisone due to its higher bioavailability. Several taper-
ing regimens are available for the treatment of IBD
(Table 4), with the goal of achieving the lowest effective
dose that keeps the patient free from clinical signs.
Rarely, prednisolone can be discontinued and the patient
maintained on a novel diet and possibly an antimicrobial
(e.g., metronidazole). Flavored additives of animal origin
should be avoided if a compounded form of prednisolone
is used, as they may interfere with disease remission.

Individual cats can vary in their response to prednisolone,
and if therapy is ineffective the clinician should consider
using a different type of corticosteroid (e.g., dexametha-
sone or methylprednisolone), although drawbacks with
the latter include unpredictable bioavailability and devel-
opment of diabetes mellitus. Budesonide is an orally
administered glucocorticoid that has a high first-pass
removal from the liver, potentially causing fewer systemic
side effects; its efficacy in cats with IBD has not been
established, but empirical dosages of 0.5-0.75 mg Q24 h
per cat have been suggested (20).

Some clinicians reserve the use of chlorambucil in con-
junction with steroids for patients with severe or relaps-
ing IBD (21). Usually, it is given every 48-72 hours de-
pending on the patient’s weight (Table 4) (20). Initially, a
CBC should be monitored every 2-4 weeks for declining
neutrophil or platelet counts, which can indicate bone
marrow toxicity.
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Cyclosporine has been used anecdotally to treat IBD in
cats with some success at a dose of 5 mg/kg once to
twice daily (20). Side effects may include vomiting, di-
arrhea and anorexia, which may require a change in dose
or frequency. Hepatopathies, urinary tract infections and
recrudescence of dormant toxoplasmosis can also oc-
cur. Azathioprine is not generally recommended in cats
due to reports of severe bone marrow suppression and
idiosyncratic fatal leukopenia and thrombocytopenia (23).

Antimicrobials

Metronidazole can be used as a sole agent in patients
with mild inflammation, or in conjunction with a gluco-
corticoid. Neurotoxicity (disorientation, ataxia, seizures,
blindness) is the main adverse effect and is usually re-
versible upon discontinuation of the drug (20).

B ScLSA treatment
The optimal diet for cats with ScLSA should be similar to
those with IBD (e.g., highly digestible nutrients, with single

ingredients if possible), with an appetite stimulant if ap-
propriate. Prednisolone is commonly started at an im-
munosuppressive dose and then tapered to every other
day once remission has been achieved. Chlorambucil is
used with a corticosteroid at the start of therapy, typically
either continuously (e.g., Q48-72 h) or as a bolus (20 mg/
m? PO every 2-3 weeks) (24); the duration of clinical re-
mission appears similar with either protocol. Again,
CBCs should be monitored and the drug discontinued if
segmented neutrophil and platelet counts are persistent-
ly below 1,500 and/or 75,000 cells/pL, respectively (25).
If a cat fails or no longer responds to glucocorticoid-
chlorambucil therapy, rescue protocols (e.g., cyclophos-
phamide) may be attempted (24).

B Prognosis

The prognosis for cats with small cell lymphoma can be
favorable, with some reporting a 92% response rate for a
median of > 2.5 years (26). Feline IBD can be well man-
aged with a combination of dietary modification and

Table 4. Common drugs used for treating inflammatory bowel disease in cats (20-22).

Drug Mechanism Indication Dose Side effects
Lack of response to 2-4 mg/kg/day for 2-3 weeks PU/PD
diet change/ then tapered by 25-50% .

. Immune L ) . Polyphagia
Prednisolone . antimicrobial therapy every 2-4 weeks until lowest :
suppression ) . . Cardiomyopathy
or confirmed IBD on effective dose controlling ;
. . . Infections

histopathology symptoms is achieved

Methyl- Immune Alternative for patients | 10 mg/kg SC every 2- As above

prednisolone

Chlorambucil

Cyclosporine

Azathioprine

Metronidazole

Cobalamin
(B12)

suppression

Alkylating agent

Inhibits T cell
function

Interferes with DNA
synthesis

Anaerobic activity
Possible
immunomodulatory
properties

Cofactor for
methylation

that refuse oral
medication

ScLSA or refractory
cases of IBD

Severe or refractory
cases of IBD

Severe or refractory
cases of IBD

Severe or refractory
cases of IBD

Cobalamin levels

4 weeks, tapered to every
4-8 weeks

Cats >4 kg: 2 mg PO Q48 h
Cats <4 kg: 2 mg PO Q72 h

5 mg/kg PO Q12-24 h

0.3 mg/kg PO Q48 h

10-15 mg/kg/day PO SID
(25 mg/kg/day if using
metronidazole benzoate)

250 mg SC/cat once a week
for 6 weeks, then 1 dose
after 30 days and retesting

< 300 ng/L after 30 days. Continue
monthly injection if levels
within normal range.
..0:3..
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Diabetes mellitus

Bone marrow
suppression
Neurotoxicity

Vomiting, diarrhea,
hepatopathy

Severe bone
marrow
suppression

Neurotoxicity with
chronic use

None reported

? /Veterinary Focus / Vol 27 n°1 /2017



C HR ON I C

immunosuppression; however, the client must be informed
that the objective of treatment is to improve clinical signs
and that a cure is unlikely. A guarded prognosis may be
warranted for severely debilitated patients or those with
major histologic gastrointestinal lesions, eosinophilic en-
teritis or hypereosinophilic syndrome (27). In IBD cases,
refractory to treatment, the clinician should question the
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client’s compliance with therapy (e.g., was the diet changed
or the medication administered?), presence of comor-
bidites (e.g., pancreatitis, cholangitis) and the accuracy of
the original diagnosis (27). In the latter case, the clinician
should discuss collecting gastrointestinal biopsies for his-
tologic assessment and immunohistochemistry/PCR for
antigen receptor rearrangement as necessary (5).
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B Introduction

Canine pancreatitis is an inflammatory disease of the
pancreas that may be acute or chronic in nature. In acute
cases, there are no permanent changes to the pancreas,
whereas fibrosis and atrophy of the pancreas develop

I KEY POINTS

e Pancreatitis in dogs may be acute or
chronic in nature, and although several
etiological factors have been suggested,
the trigger for the onset of disease is
typically idiopathic.

Pancreatitis develops because of
premature activation of trypsinogen to
trypsin within the pancreas, leading to
pancreatic cell destruction. In some
cases, the systemic effects can be
severe and lead to multiorgan failure.

The clinical signs of pancreatitis

may range from mild to severe and
life-threatening; the most sensitive

and specific serum marker currently
available is the canine pancreatic lipase
immunoreactivity assay.

Nutrition can play a key role in therapy;
several studies have demonstrated the
safety and efficacy of providing assisted

enteral nutrition to dogs with pancreatitis. I

I Canine pancreatiis
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in the chronic scenario (1). Despite recent advances in
available analytical tests, establishing a diagnosis can
be challenging.

The cause for pancreatitis in an individual dog is typically
idiopathic, but several risk factors have been suggested,
including dietary indiscretion, obesity, and endocrine dis-
eases such as diabetes mellitus, hyperadrenocorticism,
and hypothyroidism and hypertriglyceridemia (2-5). Nu-
merous drugs have been implicated as possible causes
of pancreatitis, including potassium bromide, phenobar-
bital, thiazide diuretics and furosemide, L-asparginase,
azathioprine and organophosphates (3,6,7), and babe-
siosis has also been reported to be a causative agent (7).

Several studies have shown Miniature Schnauzers and
Yorkshire Terriers to be at increased risk for developing
acute pancreatitis (2-4). A study of chronic pancreatitis in
US dogs demonstrated an increased prevalence in toy and
non-sporting breeds (8), but a UK study on the same con-
dition reported an increased risk in Cavalier King Charles
Spaniels, English Cocker Spaniels, Boxers and Collies (9).

B Pathophysiology

Under normal conditions, several mechanisms protect
the pancreas from autodigestion by digestive enzymes.
Proteolytic enzymes synthesized within the pancreas are
stored as inactive zymogens and are activated only once
they have entered the duodenum. Pancreatic acinar
cells synthesize and secrete pancreatic secretory trypsin
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inhibitor, and plasma contains several anti-proteases which
both limit intra-pancreatic proenzyme activation and in-
activate proteolytic enzymes if they have been released
into the circulation (7,10).

Pancreatitis develops because of premature activation
of trypsinogen to trypsin within the acinar cells of the
pancreas, leading to pancreatic cell destruction. Trypsin
activation triggers activation of all other pancreatic zy-
mogens, causing pancreatic autodigestion, inflammation
and necrosis, as well as a systemic inflammatory reac-
tion. In some cases, the effects can be severe and lead
to multiorgan failure (7,10).

B Clinical signs and diagnosis

Clinical signs of pancreatitis in dogs may range from mild
to severe and life-threatening, and can include vomiting,
lethargy, anorexia or decreased appetite, diarrhea and
abdominal pain (8,11). Patients with chronic pancreatitis
generally present with low-grade, intermittent clinical signs,
although they can present acutely (1). Dogs may assume
the classic “prayer” position with forelimbs extended along
the ground and raised hindlimbs (Figure 1). Physical exam
findings will vary depending on the severity of disease,
but may include abdominal pain (Figure 2), dehydration,
fever, and icterus if secondary post-hepatic bile duct ob-
struction is present (8,11).

Biochemical and hematologic findings in affected dogs
are non-specific and can include elevated liver enzymes,
hyperbilirubinemia, azotemia, hypoalouminemia, hypo-
calcemia, hypokalemia, anemia, thrombocytopenia, leu-
kocytosis and (less commonly) leukopenia (3,11). Previ-
ously, elevated serum lipase and amylase were used as
markers for pancreatitis, but they are no longer recom-
mended due to their lack of sensitivity and specificity. This
is because both amylase and lipase originate from sev-
eral tissues in addition to the pancreas, and traditional
assays are not able to differentiate tissue of origin (12).

The canine pancreatic lipase immunoreactivity (cPLI) as-
say is the most sensitive and specific serum marker cur-
rently available for canine pancreatitis. Studies have eval-
uated the assay for detection of both clinical and
histopathological pancreatitis cases, and it is notable that
not all patients in the histopathological studies showed
clinical signs of pancreatitis. The sensitivity of cPLI has
been shown to improve in patients with moderate to se-
vere pancreatitis. Furthermore, the assay loses specificity
when a lower cut-off value (200 pg/L) is used for a posi-
tive diagnosis (12-14). A cage-side commercial assay is

(N
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Figure 1. Dogs with pancreatitis may assume the classic
“prayer” position with their forelimbs extended along the
ground and raised hindlimbs.

also available and has been shown to be highly sensitive
(14); pancreatitis in dogs with a negative result on this test
is unlikely.

More recently, a new assay for lipase activity has been
developed using the substrate 1,2-o-dilauryl-rac-glycero
glutaric acid-(6’-methylresorufin) ester (DGGR) and vali-
dated in dogs (15). This assay has been shown to have
high agreement with the cPLI assay (16).

M Diagnostic imaging

Pancreatitis may be suspected but not definitively diag-
nosed, based on abdominal radiographs. Radiographic
findings in affected dogs have been reported to include
loss of detail or increased radio-opacity in the right cra-
nial abdomen, displacement of the duodenum to the
right or pyloric antrum to the left, and gas in the descend-
ing duodenum or transverse colon (11). However, in this

Figure 2. Physical exam findings will vary depending on
the severity of the pancreatitis, but abdominal pain is
often noted.




study radiographic abnormalities suggestive of acute
pancreatitis were present in only 24% of dogs with fatal
acute pancreatitis.

The most commonly used diagnostic imaging tool for
examining the canine pancreas is abdominal ultrasound.
Changes seen ultrasonographically with acute pancreati-
tis include an enlarged, hypoechoic pancreas, often with
hyperechoic peri-pancreatic mesentery (Figure 3). Addi-
tional abnormalities such as pancreatic pseudocysts,
abscesses or masses, and peritoneal effusion may also
be present (6,11,17). Hyperechoic areas within the pan-
creas may be seen, which could represent fibrosis (12).
However, when used alone, the sensitivity of abdominal
ultrasound to diagnose acute pancreatitis in dogs is
generally low, reported in one study to be 68% (11).

Computed tomography (CT) is the most valuable imaging
modality for diagnosing pancreatitis in people, but has
been evaluated less in dogs. CT angiography findings in
dogs with acute pancreatitis in a recent pilot study in-
cluded an enlarged, homogeneously to heterogeneously
attenuating and contrast-enhancing pancreas, with ill-
defined borders in all dogs (18). Although this was a small
study, the results were promising, as CT angiography
allowed the entire pancreas and common bile duct to be
imaged; this proved to be superior to ultrasound in some
of the dogs, where superimposition of gastrointestinal
gas and fluid limited the ultrasound examination.

B Therapy

Because there is no specific cure, treatment is limited to
supportive measures (6). The main complications of mod-
erate to severe acute pancreatitis to be managed are
anorexia, vomiting, abdominal pain, dehydration, electro-
lyte imbalances, and sometimes systemic inflammatory
response syndrome (SIRS) (19,20). The following is a brief
review of medical management and a more in-depth guide
to nutritional management.

Fluid therapy

Continuous intravenous fluids are necessary for all but the
mildest cases (19). Most dogs have a history of inappe-
tence or vomiting (Figure 4), and fluids are required to
restore hydration and replace electrolytes, with Lactated
Ringer’'s (Hartmann'’s) solution the initial fluid of choice.
Potassium supplementation may also be required. Col-
loids such as hydroxyethyl starch or fresh frozen plasma
may be useful if there is decreased oncotic pressure (e.g.,
with hypoalbuminemia) but animals should be monitored
closely for adverse effects such as coagulopathy (19,21).

© Andrew Holdsworth/SCVS
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Figure 3. Changes seen ultrasonographically with acute
pancreatitis include an enlarged, hypoechoic pancreas,
often with hyperechoic peri-pancreatic mesentery.

Bl e

Figure 4. Most dogs with pancreatitis have a history of
vomiting or inappetence.

Antiemetics

Vomiting causes significant morbidity and worsening of
dehydration and acid-base/electrolyte imbalance. Newer
drugs such as maropitant and serotonin receptor antag-
onists (ondansetron, dolasetron) are more effective than
older drugs such as metoclopramide (19) in reducing the
incidence of emesis.

Analgesics

Abdominal pain may be difficult to recognize in affected
dogs, so analgesics should be provided for most cases.
Opioids (mu agonists) are typically the most effective
drugs at relieving abdominal pain. NMDA antagonists
(e.g., ketamine) and local anesthetics (e.g., lidocaine)
may be used as a continuous rate infusion, either alone
or in combination (19).
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Corticosteroids

While corticosteroids have historically been regarded as
a risk factor for pancreatitis, more recent evidence sug-
gests they are not a cause and may in fact be beneficial
in treatment. Low physiologic doses of short-acting
corticosteroids are occasionally used to help manage
moderate to severe inflammation (SIRS) associated with
pancreatitis (19).

Nutrition

Traditional recommendations for the management of
acute pancreatitis in dogs included fasting to “rest the
pancreas” (22). It was thought that recommending nil
per os (NPO) for 48-72 hours (or up to 5 days of an-
orexia) would reduce pancreatic stimulation and exces-
sive release of enzymes (19,22). However, the patho-
genesis most likely involves intracellular activation of
proteolytic enzymes rather than excessive pancreatic
stimulation (6), and there are numerous adverse conse-
quences with prolonged NPO therapy. Protein malnutri-
tion can lead to a catabolic state and hypoproteinemia.
The gastrointestinal barrier may be compromised due to
a combination of decreased intestinal blood flow, villus
atrophy and decreased local immunoglobulin produc-
tion, which is a risk factor for bacterial translocation and
SIRS. Additionally, a loss of intestinal motility or even ileus
can lead to worsening of vomiting and diarrhea (6).

Several studies have demonstrated the safety and efficacy
of providing assisted enteral nutrition to dogs with exper-
imental or naturally occurring pancreatitis (23-26). Total
parenteral nutrition (TPN) has also been recommended,
especially in cases of severe or refractory vomiting, al-
though it can be associated with a higher rate of compli-
cations (6). Assisted enteral feeding is less expensive,
readily available in general practice, and most likely safer;
support early in the disease process, rather than later, is
now becoming more widely recommended (6,20,26).

Feeding tubes are available in various sizes and mate-
rials. For cases of acute pancreatitis, the most common
types are nasogastric (NG) tubes and esophagostomy (E)
tubes (6). NG-tubes are easy to insert without the need
for sedation and can remain in place for up to 7 days,
which is usually long enough to allow recovery and
resumption of voluntary intake. Only liquid diets can be
fed through NG-tubes, which limits the choice of prod-
ucts. E-tube placement requires general anesthesia and
a surgical approach, and critical patients should be sta-
bilized before being anesthetized. A variety of diets can
be fed through E-tubes; most wet (canned) dog foods
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can be blended with water so that the consistency is thin
enough to flow through the tube without clogging (27,28).

The ideal diet for supporting dogs with pancreatitis has
not yet been determined. In most cases, a highly digest-
ible fat-restricted diet is the most appropriate choice
(6,19,27) as high-fat diets are a potential risk for both
pancreatitis and hyperlipidemia. A commonly accepted
recommendation is to select commercial canine diets that
do not exceed 20 grams of fat per 1,000 kcal (approxi-
mately 7% fat on a dry matter basis) (29). Several veteri-
nary therapeutic diets are available that are formulated for
gastrointestinal disease and are also fat-restricted. How-
ever, diets that are intended for management of obesity or
fiber-responsive conditions may not be appropriate, as
they are not highly digestible and require larger volumes
of food to meet energy requirements. Commercially avail-
able liquid diets may not be fat-restricted but can be
used in NG-tubes as long as careful monitoring is done
to assess for post-feeding nausea, vomiting, abdominal
discomfort, or other unwanted signs (27). Low-fat liquid
diets are available in some countries.

A starting point for assisted feeding (NG- or E-tube) is to
calculate the resting energy requirement (Table 1), the
daily amount in kilocalories appropriate for a dog recover-
ing from illness (6,19,27,28). Dogs with mild pancreatitis
often start eating voluntarily within three days of the onset
of anorexia, and in such cases feeding tubes are not nec-
essary, but a gradual return to full feeding can be achieved
using these guidelines. In dogs with moderate to severe
pancreatitis, enteral nutrition (placement of a feeding tube)
is recommended if anorexia has persisted for three days
or longer and voluntary intake is not occurring (27,28).

After recovery and discharge from the hospital, home care
of patients with acute or chronic pancreatitis often in-
cludes medication and ongoing feeding of therapeutic

Table 1. Calculating the RER.

The resting energy requirement (RER) of a dog =
70 x BW(kg)®™

A typical protocol is to give 1/3 of the calculated
RER on day 1 of feeding, 2/3 of the RER on day 2,
and the full RER on the third and subsequent days.

For example, the RER for a 7kg dog is 301 kcal

(70 x 7 979), so the amount fed would be 100 kcal
on day 1, 200 kcal on day 2, and 300 kcal on day 3.
Note that the daily amount should be divided into

several small feeds, usually 4-6 times a day.
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diets (1,20,27). If the dog has hyperlipidemia or is at

high risk of relapse, then food should be limited to highly

digestible fat-restricted diets as noted previously (27,29).
Other dogs may be able to tolerate diets that are moderate
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—eline esophagitis

Toshihiro Watari, BVSc, MVSc, PhD
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B Introduction

Although feline esophagitis is not an uncommon condi-
tion, it is often missed because of its typically non-specific
or subclinical presentation. Mild esophagitis is usually
self-limiting, but an esophageal stricture may develop
secondary to severe esophagitis, resulting in obstruction
of the passage of food. Once formed, strictures require
treatment by endoscopic balloon dilation or other inva-
sive methods, and it is therefore best to treat esophagitis
in the early phases wherever possible. Knowledge of
the underlying anatomical features and the risk factors
that predispose a cat to esophagitis is essential to better
managing this underdiagnosed condition.

KEY POINTS

¢ Feline esophagitis may be subclinical
in nature or can often cause non-
specific clinical signs; it is probably
underdiagnosed in general practice.

e The most common etiology appears to
be gastroesophageal reflux, which may
be exacerbated by general anesthetic.
Tetracycline antibiotics have also been
shown to cause esophagitis.

e Treatment is based on drug therapy
to inhibit gastric acid secretion and
promote gastric emptying.

e Sustained or severe esophagitis and
the resulting fibrotic changes can lead
to formation of an esophageal stricture.
Such strictures are best treated by
endoscopic balloon dilation.
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B Anatomy of the esophagus

The esophagus is the hollow tube that transports food
from the pharynx to the stomach. It runs alongside the
trachea from the pharynx to the thoracic inlet and then
traverses the mediastinum before passing through the
diaphragm to enter the stomach. The esophagus has four
physiologically normal constrictions; at its origin in the
pharynx, at the thoracic inlet, at the level of tracheal bi-
furcation, and at the esophageal hiatus where it passes
through the diaphragm.

The esophageal wall consists of the innermost mucosal
epithelia, the lamina propria, the muscularis mucosa, the
submucosa, and the two outermost layers of muscle fi-
bers. In dogs, the muscular coat is composed of striated
muscle throughout the entire length of the esophagus. In
cats, the esophagus has both striated and smooth mus-
cle; the proximal two-thirds are composed of striated
muscle, while the distal third is composed of smooth mus-
cle. Consequently, the distal portion of the feline esoph-
agus (caudal to the base of the heart) has circular mucosal
folds (Figure 1), which can be seen to form a character-
istic “herringbone” pattern on contrast radiography. This
difference in musculature explains why dogs with mega-
esophagus typically fail to respond to prokinetic drugs,
while these agents may be successful in inducing distal
esophageal motility in cats with the same disorder.

I Etiology of esophagitis

The most common cause of esophagitis appears to be
gastroesophageal reflux, with exposure to gastric secre-
tions causing damage to the esophageal mucosa. In par-
ticular, reflux may occur during general anesthesia, and
it has been suggested that relatively little contact time
(20 minutes or longer) is required for stomach acid to
raise the risk of esophagitis. Gastroesophageal reflux can
also occur secondary to hiatal hernia (Figure 2) where
displacement of the cranial part of the stomach into the
thorax reduces the pressure on the cardia and allows



reflux of gastric juices. Another major risk factor in cats
is administration of tetracyclines, which can adhere to
the esophageal lining when administered without ade-
quate water, leading to esophagitis; owners should be
informed of this risk when such medications are pre-
scribed. Mechanical injury of the mucosa from esopha-
geal foreign bodies is another possible etiology, although
this is more commonly seen in dogs.

B Clinical signs and diagnosis

Non-specific signs such as anorexia and hypersalivation
are primary signs of esophagitis. However, mild esoph-
agitis may be asymptomatic and can go unnoticed by
the owner until a stricture forms and causes regurgita-
tion. Given the non-specific presentation, esophagitis
should be suspected and included in the differential diag-
nosis list whenever vomiting/regurgitation, inappetence,
and/or hypersalivation are noted, and the probability is
increased if the cat has a history of previous anesthetic
procedures, oral antibiotic use (and in particular tetracy-
clines), and/or is prone to possible foreign body ingestion.

Hematology and serum biochemistry are usually normal
in affected animals unless there is severe inflammation.
Plain radiography may reveal retention of air within the
esophagus, and contrast radiography is rarely diagnostic
unless mucosal inflammation is very severe. Currently,
esophagoscopy is the most important and reliable
method of evaluating suspected esophagitis. This allows
visualization of any inflammation within the esophagus
and lesions can be easily biopsied for histopathology. It is
worth noting that healthy esophageal mucosa is very firm
and difficult to grasp using biopsy forceps. In humans,
differentiation between esophagitis and esophageal can-
cer is essential at this point, but it is not usually necessary
in cats, as esophageal tumors are very rare in this spe-
cies. However, if neoplasia is suspected, biopsy is rec-
ommended for histopathological evaluation.

B Treatment

The treatment for esophagitis is based on minimizing re-
flux by inhibiting gastric acid secretion and promoting
gastric emptying. H, blockers and proton pump inhibi-
tors are used to inhibit acid secretion, while prokinetic
agents (such as dopamine D, receptor antagonists and
serotonin 5-HT, receptor agonists) can be used to en-
courage stomach emptying. Additionally, mucosal pro-
tective agents such as sucralfate may be employed to
support the esophageal endothelium, and antibiotics
should be prescribed if severe infection secondary to in-
flammation is suspected. A percutaneous endoscopic

© Toshihiro Watari

Figure 1. An endoscopic comparison of the distal
esophagus of the dog (a) and cat (b). The striations are
clearly visible in the latter photo.

Figure 2. An endoscopic view of esophagitis in a cat
secondary to hiatal hernia.

© Toshihiro Watari
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gastrostomy (PEG) tube should be considered for cases
where there has been prolonged esophagitis. If esopha-
gitis is secondary to hiatal hernia, surgery is indicated to
restore the normal anatomy.

Esophagitis must be treated as early as possible, as pro-
longed inflammation can cause an esophageal stricture
secondary to scar tissue formation. Some practitioners
opt to use proton pump inhibitors or prokinetic agents
prophylactically before any anesthetic procedure in cats to
prevent reflux esophagitis. Alternatively, sucralfate sus-
pension may be administered after anesthetic induction to
provide protection against any refluxed gastric contents.

I Esophageal stricture

It is not uncommon for severe or prolonged esophagitis
and the resulting fibrotic changes to lead to an esopha-
geal stricture in cats. As the treatment for an esophageal
stricture can be both lengthy and costly, it is essential to
emphasize that wherever possible early detection and
effective treatment of esophagitis is desirable before
there is progression to a stricture. Efforts should always
be made to prevent recurrence in any cat that has had
esophagitis previously. As noted above, because tetra-
cycline antibiotics can be a common cause of esopha-
gitis, they can also predispose to stricture formation, and
it is imperative that owners are advised to administer
such medications with water or food.

Clinical signs and diagnosis
Regurgitation of food, often immediately after eating, is
commonly seen once an esophageal stricture develops

O P H A G I T | S

(Box 1). Depending on the width of the stricture, cats may
only regurgitate solid foodstuffs and tolerate water or liquid
diets. Anorexia is rare. If an esophageal stricture is sus-
pected, contrast thoracic radiography should be per-
formed; diagnosis is based on stenosis of the esophageal
lumen and distention proximal to the site of stenosis. Note
that stenosis should not be confused with the physiologi-
cally normal narrowing of the esophagus associated with
peristalsis. If a stenosis is not clearly observed with liquid
barium but a stricture is still suspected, the contrast agent
may be mixed with food to make a thick gruel in order to
facilitate radiographic diagnosis.

Subsequent esophagoscopy aids the diagnosis and
allows treatment at the same time. In kittens which start
to regurgitate solid food at the time of weaning, or in
young cats where there is no history of antibiotic therapy,
a vascular ring anomaly must be included as a possible
cause, and esophagoscopy may aid in making a definitive
diagnosis. With a vascular ring anomaly, the esophagus
is entrapped by the great arteries in the thorax and the
lumen of the esophagus will appear to be compressed
externally on endoscopy. With a stricture secondary to
esophagitis, there will be no indication of extraluminal
compression (Figure 3). When a vascular ring anomaly is
suspected, contrast computed tomography (if available)
can aid diagnosis, as it will allow imaging of the esophagus
and the surrounding vasculature.

Treatment
Removal of the stricture is the only option where clinical
signs persist. Potential treatments include surgical resection

Figure 3. Esophageal compression caused by a vascular ring anomaly (a) and secondary

esophageal stricture (b) viewed endoscopically.
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Box 1. Case study.

A 3-month-old female domestic shorthair kitten
was referred with the presenting sign of regurgi-
tation shortly after eating. The kitten had been
rescued two months earlier and adopted by the
current owner. Regurgitation of food, but not milk,
started soon after an oral antibiotic had been
prescribed by a local veterinarian for conjunctivitis.

Contrast thoracic radiography demonstrated
esophageal narrowing at the level of the base of
the heart and distention of the esophagus proximal
to this point (Figure 1). Endoscopy revealed a
stricture approximately 14 cm from the proximal
end of the esophagus (Figure 2); the luminal
diameter at the site of the stricture was 2 mm.

The treatment of choice was balloon dilation via
esophagoscopy, using an 8-mm balloon. After
inflation, the balloon was kept in place for

3 minutes and then deflated; the luminal diameter
was judged to be satisfactory on visual evaluation
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Figure 2. Endoscopic appearance of an
esophageal stricture (a). The diameter of the
esophagus at the site of the stricture as measured
with forceps was 2 mm (b).

© Toshihiro Watari

Figure 1. Contrast thoracic radiography can be
employed to diagnose an esophageal stricture; note
the extreme dilation of the esophagus proximal to
the stricture.

(Figure 3). After recovery from anesthesia, sucral-
fate suspension, antibiotics, famotidine and mosa-
pride citrate were administered. A second endoscopy
two weeks later confirmed the luminal diameter at
the site of the stricture remained at 8 mm, and no
further treatment was necessary.

© Toshihiro Watari
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Figure 3. The stricture during (a) and after (b) balloon

dilation; note the diameter of the lumen post-treatment
compared to that shown in Figure 2a.

of the stricture, bougienage, and endoscopic balloon
catheter dilation. Partial esophagectomy is not always
successful, as there is an increased risk of anastomotic
dehiscence due to the relatively poor vascularization of
the esophagus. There is also the risk that the stricture
may reform following surgery. Bougienage carries a risk
of esophageal perforation, as it is typically performed
without endoscopic guidance, and it is difficult to confirm
whether the dilator is correctly positioned at the site of
the stricture.

Endoscopic balloon catheter dilation is a safer choice
and allows visualization of balloon placement within the
stricture (Box 2). In addition, outward expansion of the
narrowed segment is unlikely to cause perforation. A
balloon dilator can be inserted through the instrument
channel of the endoscope if the channel diameter is suf-
ficiently large. This option is not always possible with
cats, as a small endoscope may be required, and in this
situation the alternative is to carefully advance the
catheter alongside the endoscope. Once the tip of the
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catheter reaches the site of the stricture, the middle of
the balloon is positioned near the center of the stricture,
and the balloon filled with water using a special inflation
syringe (Figure 4). This is essential as the integrated
pressure gauge on the syringe permits the operator to
judge the optimal pressure required for inflation of the
balloon. Based on the type of balloon catheter system
used, the author prefers to keep the balloon in situ for
three minutes once it has been inflated to the recom-
mended pressure before removing the water and deflat-
ing and retracting the dilator. The process ruptures the
esophageal mucosa and exposes the submucosal tissue;

although this causes new inflammation at the site of the
stricture, this can be controlled by effective drug therapy.
Successful resolution of the stricture usually requires
multiple balloon dilations; the author prefers to repeat
the procedure at 14-day intervals until the luminal diam-
eter is large enough to allow easy passage of the endo-
scope (Box 2). If a stricture reforms post-dilation (most
commonly due to the associated inflammation), the cat
may benefit from PEG tube feeding; the patient can be
allowed to swallow water and sucralfate suspension but
the PEG tube helps to prevent further damage to the
esophageal mucosa from the passage of food.

Seven cases of feline secondary
esophageal stricture diagnosed
at the author’s university are
summarized in the table below.
Except for one cat that was six

applied locally before the cat
recovered from anesthesia.
Post-dilation medical therapy
included oral sucralfate,
antibiotics, famotidine,

Box 2. A review on the use of balloon dilation for feline esophageal stricture.

vomiting, antibiotic therapy or
anesthetic procedures, and the
cause was not determined.
The results suggest that
endoscopic confirmation of

years of age at presentation, all
the cats were two years or
younger; there was no sex
predilection. All cats presented
with regurgitation; six of the cats
had a stricture in the thoracic
esophagus and one cat had a
cervical esophageal stricture.
The strictures varied from 2-

5 mm in diameter. Dilation was
performed using 5.5-6.0 mm
endoscopes and an 8-mm
palloon. In all cases, the inflated
palloon was held in place for
three minutes, with sucralfate

metoclopramide, and mosapride
citrate. In all cases, a satisfactory
outcome was obtained after a
maximum of three dilations,

with no sign of stricture
reformation, except the 6-year-
old cat with cervical esophageal
involvement which required

17 dilation procedures before
the problem resolved.The cause
of the stricture was attributed to
chronic vomiting in three cats
and antibiotic treatment in two
cases. The remaining two cats
did not have a history of

diagnosis and balloon dilation
are favorable approaches for
esophageal stricture secondary
to esophagitis. Clients should be
informed that multiple
procedures (at least three, but
possibly more than ten, times)
may be necessary for satisfactory
long-term improvement. In terms
of prevention, owners should be
made aware that a cat with
frequent vomiting risks reflux
esophagitis, and educated to
ensure adequate water intake

if administering antibiotics.

A summary of seven cats with esophageal stricture treated by endoscopic balloon dilation.

EE Age Sex Site of lesion* | Stricture diameter e E eI
number performed
1 1 year M/N T 4 mm 2
2 3 months F T 2 mm 1
3 5 months M T 4 mm 3
4 6 years M/N C 5 mm 17
5 2 months F T 2 mm 2
6 2 years F T 2 mm 2
7 2 years M T 3 mm 3
*C = cervical esophagus; T = thoracic esophagus.
o.gz:.a
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Table 1. Common drugs and dosages for treating feline esophagitis.

Drug name Mode of action Dose Comments
) o/ ; . .
Famotidine H. blocker 0.1-0.2 mg/kg PO, IV _Redupe dose by 50% in animals with renal
2 Q12-24 h impairment

Do not crush enteric-coated tablets or capsules.

Omeprazole Prqtqn pump 0.7-1 mg/kg PO, Increased benefit may be seen dosing at 1 mg/kg
inhibitor Q24 h
Q12 h
. . 0.2-0.5 mg/kg PO, Extrapyramidal reactions can be seen if D,
Metoclopramide D, antagonist Q8h receptor is intensely inhibited
Mosapride citrate | 5-HT, agonist 00122 _r;l mg/kg PO, Not available in all countries
Any other medications should be administered
Sucralfate Forms a chemical 0.25-0.5 g per cat two hours before sucralfate; concurrent
diffusion barrier PO Q8-12 h administration may result in absorption of other

drugs being inhibited

Post-dilation medical therapy includes sucralfate sus-
pension, gastric acid secretory inhibitors, and prokinetic
agents similar to the management of esophagitis (Table 1).
Appropriate antibiotics should also be administered.

B Conclusion

Feline esophagitis is often underdiagnosed unless there

are overt clinical signs. Prophylactic sucralfate, gastric
acid secretory inhibitors and promotility drugs should be
considered for cats with known risk factors for esopha-
gitis. Cats presenting with regurgitation should undergo
contrast radiography and/or endoscopy for definitive
diagnosis, and balloon dilation is the preferred treatment
if a stricture is confirmed.

Figure 4. Equipment for treating strictures; balloon
dilators (a) and inflation syringe (b).

Further reading

e Gaschen F. Disorders of esophageal, gastric and intestinal motility in cats. In: e \Washabau RJ, Venker-van-Haagen A, Sherding RG, et al. The esophagus. In:
Little (ed). August’s Consultations in Feline Internal Medicine Vol 7. St. Louis: Washabau and Day (eds). Canine and Feline Gastroenterology. St. Louis:
Elsevier, 2016;117-128. Elsevier, 2013;570-605.

* Washabau RJ. Regurgitation. In: Washabau and Day (eds). Canine and Feline e Sherding RG and Johnson SE. Esophagoscopy. In: Tams and Rawlings (eds).
Gastroenterology. St. Louis: Elsevier, 2013;157-161. Small Animal Endoscopy 3 Ed. St. Louis: Elsevier, 2011;41-95.
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Canine protein-losing

has very broad clinical interests.

¥ Introduction

Protein-losing enteropathy (PLE) reflects a collection of
gastrointestinal (Gl) diseases characterized by enteric loss
of proteins, principally albumin, but also globulins in some
cases. Enteric protein loss in dogs can occur through any
segment of the Gl tract, but oral cavity and esophageal
diseases are rare causes of PLE. Disease of the stomach
and colon can occasionally cause PLE, but chronic dis-
eases of the small intestine are the most common rea-
sons. This article will provide an overview of the clinical
features, diagnostic and treatment considerations for the
most common etiologies of canine small intestinal PLE
(Table 1) but more detailed information for many of the
individual causes of PLE can be found elsewhere (1).

I KEY POINTS

¢ Protein-losing enteropathies (PLE) cause
enteric protein loss, principally albumin,
and most often reflect small intestinal
disease.

Clinical signs of PLE usually result from
intestinal dysfunction (vomiting, diarrhea,
weight loss) and/or hypoalbuminemia
(body cavity effusion, peripheral edema).

Dogs without signs of gastrointestinal
(Gl) disease can have a PLE, but other
causes of hypoalbuminemia should be
excluded before pursuing Gl disease.

Definitive diagnosis of common causes
of PLE requires intestinal biopsy.

e Diet and immunosuppressive drugs play
an important role in the management
of dogs with PLE not attributed to
neoplastic disease.

20/ Veterinary Focus / Vol 27 n°1 /2017
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B Signalment and clinical features

Any dog can develop a PLE, but several breeds, includ-
ing Yorkshire Terriers, Rottweilers, Wheaten Terriers, Nor-
wegian Lundehunds, and German Shepherds are predis-
posed. Canine PLE may develop at any age, and the
clinical signs can be variable, although weight loss
(which may be seen with a normal or decreased appe-
tite), vomiting and/or diarrhea are commonly noted.
Some dogs develop hematemesis or melena if proximal
Gl tract bleeding occurs. In patients exhibiting diarrhea,
features usually, but not always, localize diarrhea to the
small intestine. However, not all patients with a PLE ex-
hibit vomiting and/or diarrhea, so the absence of these
signs should not lessen the suspicion of a PLE if other
clinical aspects are consistent. Some owners will report
abdominal distension (from ascites) or peripheral edema,
or changes in respiratory rate or character (from pleural
effusion) as the primary clinical sign. Occasional patients
with a PLE are diagnosed after hypoalbuminemia is
found incidentally on a serum biochemical profile and
other causes of hypoalbuminemia have been excluded.
Uncommonly, seizures secondary to hypocalcemia may
be seen (2).

Physical examination abnormalities in dogs with PLE are
also variable. Poor body condition could be expected in
animals that have experienced weight loss. Peripheral
edema, abdominal distension, and a palpable fluid wave
are possible in patients with severe hypoalbuminemia. In
some cases, there may be thickened loops of bowel or
intestinal masses, so a careful and thorough abdominal
palpation is a critical component of the physical examina-
tion, especially when abdominal effusion is absent. A rec-
tal examination may reveal enlarged sublumbar lymph
nodes in dogs with Gl lymphoma or other infiltrative Gl
disease. Melena, which can also be detected by a rectal
examination, can be a feature of some dogs with bleeding
upper Gl tract lesions.
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B Diagnostic considerations

Laboratory tests

A common approach to the patient with clinical signs
consistent with a PLE would be to perform a fecal flota-
tion, or empirically deworm with a broad-spectrum an-
thelmintic, and obtain a complete blood count (CBC),
serum biochemical profile, and urinalysis. CBC results
will vary depending on the underlying cause of the PLE.
Inflammatory leukograms are possible with any of the
diseases associated with inflammation (e.g., inflamma-
tory bowel disease [IBD], neoplasia), but will not be
present in all patients. Peripheral eosinophilia may be
seen; hypereosinophilia, likely a paraneoplastic pheno-
menon, has been described in association with canine
Gl lymphoma. Anemia can be a consequence of chronic
inflammation, or acute or chronic Gl hemorrhage. There
may be features of iron deficiency (microcytosis, hypo-
chromasia) if the cause of PLE itself instigates chronic,
low-grade Gl hemorrhage. Attention should be paid to
the leukogram, because absence of a stress leukogram
may suggest hypoadrenocorticism, a cause of PLE in-
frequently considered by many clinicians (see below).
Lymphopenia is variably present in dogs with intestinal
lymphangiectasia (IL). Platelet counts may be normal or
increased (due to chronic inflammation), but thrombocy-
topenia would be unusual in most causes of PLE.

The hallmark features of a PLE on a serum biochemical
profile are hypoalbuminemia with or without hypoglob-
ulinemia; note that hyperglobulinemia can be seen in
some cases. Hypocholesterolemia is common in dogs
with IL, but can be seen with other causes of PLE; hy-
poadrenocorticism is also an important differential for
hypocholesterolemia. Hypocalcemia may be noted; this
can be a consequence of hypoalbuminemia, or a true
hypocalcemia secondary to mucosal disease. An ionized
calcium (iCa) assay can clarify if a low total serum cal-
cium level reflects hypoalbuminemia (i.e., iCa will be nor-
mal), or a true hypocalcemia (low iCa). Increases in liver
enzymes may be seen in some dogs.

A urinalysis, while not often giving specific information re-
garding the nature of the PLE, helps exclude urinary albu-
min loss as a cause of, or contributor to, hypoalbumine-
mia. Proteinuria can be seen in certain breeds (such as
Wheaten Terriers) known to develop concurrent PLE and
protein-losing nephropathy. A urinalysis is important when
investigating hypoalbuminemic patients that have no signs
of Gl tract disease and those that do not have hypoglob-
ulinemia; globulins are not typically lost in the urine as they
are generally too large to pass through the glomerulus. In

ROYAL CANIN'

Table 1. Select causes of canine PLE.

¢ Gl parasitism (e.g., hookworms, schistosomiasis)

e Idiopathic inflammatory Gl tract disease
- Lymphoplasmacytic enteritis
- Eosinophilic enteritis
- Granulomatous enteritis

¢ Infectious Gl tract disease
- Histoplasmosis
- Histiocytic ulcerative colitis (E. coli)
- Pythiosis

¢ Primary intestinal lymphangiectasia

¢ Neoplastic Gl tract disease
- Lymphosarcoma
- Adenocarcinoma
- Spindle cell tumors

e Gl ulceration
- Drugs (NSAID’s, glucocorticoids)
- Neoplasia (as above)
- Hypergastrinemic/hyperhistaminemic syndromes

e Hemorrhagic gastroenteritis

e Chronic obstruction (e.g., foreign body,
intussusception)

e Hypoadrenocorticism

e Portal hypertension (uncommon)

the absence of proteinuria, evidence of abnormal liver
function (elevated bile acids, blood ammonia concentra-
tions) or third-space losses (exudative effusions, edema
from vasculitis) as a cause of hypoalbuminemia, the de-
fault explanation becomes enteric loss, and a PLE should
be suspected even if signs of Gl disease are absent.

When dogs develop body cavity effusions secondary to
PLE, the fluid type is expected to be a pure transudate, a
consequence of hypoalbuminemia and low oncotic pres-
sure. Pure transudates in such cases are very low in pro-
tein, often < 1.0 g/dL (10 g/L), have low nucleated cell
counts, and can look like water. Dogs with a pure transu-
date and serum albumin concentrations greater than 1.5 g/
dL (15 g/L) should arouse suspicion of a sinusoidal or pre-
sinusoidal portal vein abnormality, such as a portal vein
thrombus, as pure transudates are not expected when se-
rum albumin concentrations are above this level. Portal
vein thrombi have been described in dogs with PLE (3).

Measurement of cobalamin is encouraged in animals sus-

pected of having a PLE, as serum cobalamin concentrations
can be low secondary to malabsorption. Measurement of
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canine pancreatic lipase (cPLI) should be performed if
pancreatitis is a consideration; a negative result makes
pancreatitis less likely.

The possibility that hypoadrenocorticism can resemble
PLE has already been noted, and should be considered
as a possible cause for PLE (4). Common findings in
such cases include weight loss, poor body condition, a
history of intermittent, often chronic, vomiting and/or
diarrhea, hypoalbuminemia and hypocholesterolemia.
The absence of a stress leukogram, notably an absence
of lymphopenia, is a significant finding in affected dogs.
Note that there may not be the classic electrolyte ab-
normalities of hyponatremia and hyperkalemia, which
can make suspicion of hypoadrenocorticism difficult.
Because of the potential for unnecessary diagnostic in-
tervention for a dog with hypoadrenocorticism, or the
administration of excessive doses of glucocorticoids if
empirically treating for IBD, the author proposes that a
basal cortisol be done in a PLE candidate if there is no
evidence of a stress leukogram; if the basal cortisol is
< 2 pg/dL (< 55 nmol/L), an ACTH stimulation test should
be performed before pursuing other diagnostic options.

Diagnostic imaging

Abdominal imaging can be useful in the approach to a
patient with a PLE. Plain abdominal radiography is often
not as helpful as ultrasonography, but can help rule out
some Gl foreign bodies that occasionally cause PLE-like
presentations as a result of chronic obstruction. In some
patients, an intestinal mass, or evidence of small intesti-
nal dilation suggestive of obstruction, may be appreci-
ated on plain radiography if there is sufficient serosal de-
tail. However, such detail is often poor in PLE patients
because of loss of intra-abdominal fat or abdominal effu-
sion. Contrast radiography may exclude or suggest ob-
structive disease, ulcerative lesions, or masses with more
confidence than plain radiographs.

Abdominal ultrasonography is the author’s preferred imag-
ing modality for dogs with features of PLE (5) and the re-
sults can help decide if Gl biopsy is appropriate and what
method (endoscopic vs. surgical) is preferred; evidence for
a jejunal lesion, or a disease that appears focal and poten-
tially amenable to surgical resection, would suggest sur-
gery rather than endoscopic evaluation and biopsy. Ultra-
sonographic abnormalities consistent with PLE can
include bright mucosal striations perpendicular to the long
axis of the intestine; these may be dilated villus lacteals
which can be typical of, but not specific for, IL (Figure 1).
Thickening of the intestinal wall, thickened muscularis (more
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common with lymphoma than other causes), loss of nor-
mal wall layering, dilation of bowel segments (obstructive
disease), or masses (tumors, foreign bodies) are also pos-
sible findings. While not pathognomic, loss of wall layering
is highly correlated with neoplastic Gl disease. Enlarged
mesenteric lymph nodes may be seen, and ultrasound-
guided aspirates may allow diagnosis of large-cell/high-
grade Gl lymphoma or histoplasmosis. Abnormally small
adrenal glands are suggestive of hypoadrenocorticism if
other features of the disease are present.

Some limits of abdominal ultrasonography are worth
pointing out. Firstly, lesions may not be seen, or can be
misinterpreted by the ultrasonographer. The author has
seen patients with intestinal obstructions (foreign bodies,
focal tumors) that were not noted, or were interpreted as
reflecting an abnormality in a different organ/tissue, by
board-certified radiologists. Secondly, ultrasonographic
images do not provide a cytological or histological diag-
nosis, so the nature of any ultrasonographic lesion must
be confirmed by sampling for cytology or histopathology.

Biopsy findings

Definitive diagnosis of the common causes of PLE re-
quires an intestinal biopsy of adequate quality. Intestinal
biopsies can be obtained via endoscopy, or acquired
surgically via laparotomy or with laparoscopic assis-
tance. Note hypoalbuminemia is not an absolute con-
traindication to surgical biopsies — studies have not dem-
onstrated an increased likelihood of intestinal dehiscence
in such patients — but the low oncotic pressure can make
anesthetic and perioperative management more chal-
lenging than with endoscopy.

Figure 1. Ultrasonographic image of the small intestine
of a dog with confirmed intestinal lymphangiectasia. Note
the vertical striations in the mucosa.



Gross endoscopic findings in the duodenum can be
suggestive of IL if dilated lacteals, which often appear
as white dots/villus tips in the duodenal mucosa, are
observed (Figure 2). Prominent villus tips can be seen
with lymphocytic/plasmacytic enteritis or Gl lymphoma.
Ulcerative lesions of the stomach and duodenum can
also be appreciated during endoscopic examination. If
an exploratory laparotomy is performed, IL may be sug-
gested if ymphatic vessels are visualized on the serosal
surface of the Gl tract or within the mesentery. Small
nodules, often characterized histologically as lipogranu-
lomas, may be seen on the serosal surface of the intes-
tine or interspersed along the mesenteric lymphatic ves-
sels. Some dogs will have accumulations of gritty material
in the intestinal serosa (Figure 3). Biopsies of duodenum,
jejunum and ileum, and enlarged lymph nodes (if found)
should be obtained during surgery.

To be of adequate quality, endoscopic biopsies should
span villus tip to submucosa and contain several villi.
Including crypt epithelium in the sample is important, as
some lesions of PLE are more prominent in the crypts
than in the villi. If adequate quality biopsies of represen-
tative lesions are submitted for microscopic examination,
a histologic diagnosis that fits the clinical picture is ex-
pected for most patients. The most common histologic
diagnoses for dogs with PLE are IBD, IL and Gl lym-
phoma, but other causes are possible (Table 1).

B Treatment

Treatment will be dictated by the underlying cause. For
dogs with focal lesions (e.g., foreign bodies, tumors), the
treatment will be surgical intervention, possibly followed
by chemotherapy if appropriate (e.g., intestinal lym-
phoma). Treatment of IBD and IL typically involves diet
changes and administration of immunomodulatory
drugs. Currently, there is no consensus as to the “best”
drug therapy for these diseases, although prednisone is
widely accepted as a reasonable starting point for most.
Table 2 details drugs and dosages that have been re-
ported as beneficial in dogs with IBD or IL (1,6,7); pred-
nisone can be combined with other drugs if a patient
does not respond to a single agent.

Alterations in diet (such as novel proteins and hydrolyzed
protein diets) are an important factor when treating both
IBD and IL. Foods restricted in fats can be helpful, as
patients with PLE often have a degree of fat malassimila-
tion; this seems especially true of patients with IL (8).
Some patients with PLE will do well without drugs if fed
an appropriate diet, although this can take some trial

© Rance Sellon

Figure 2. Endoscopic image of the duodenum of a dog
with confirmed intestinal lymphangiectasia. Note the row
of prominent white villus tips extending distally from the
bottom of the image.

© Rance Sellon

Figure 3. Prominent serosal lymphatic vessels in a
dog with intestinal lymphangiectasia. These vessels
would feel chalky or gritty due to inflammatory
changes in the lymphatics.

and error. A strategy that the author has used with some
success in patients that have not responded to other
treatment approaches (other diets, drugs) is to feed a
two-ingredient diet using a novel protein and novel car-
bohydrate. Owners boil, bake, or braise the two ingredi-
ents without any other additive (e.g., spices, oils); if a
clinical response is appreciated (often within 10-14 days
in the author’s experience), then consultation with a nu-
trition service is recommended to ensure a balanced
diet for long-term feeding.
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Table 2. Drugs commonly used in the treatment of IBD or IL.

Prednisone .
response achieved

1-2 mg/kg PO Q12 h initially, with 20-25% dose reductions every 2-3 weeks if desired clinical

Azathioprine

1-2 mg/kg PO Q24 h for 10-14 days, then Q48 h indefinitely; monitor CBC for neutropenia,
thrombocytopenia and biochemical profile for liver enzymes (especially ALT)

Cyclosporine . ) ,
dose increase is appropriate

5 mg/kg PO Q24 h; if no response, considering therapeutic drug monitoring to determine if a

Chlorambucil .
hematologic tolerance

4 to 6 mg/m? PO Q24 h for 7-21 days, then increase dose interval based on clinical signs and

For patients with cobalamin deficiencies, supplementa-
tion is indicated. A recent paper (9) demonstrated that
oral cobalamin supplementation in dogs with chronic
enteropathy is effective in normalizing serum cobalamin
concentrations; subcutaneous administration of cobala-
min is still an acceptable route of administration. Be-
cause cobalamin is extremely safe — the author is not
aware of toxicity associated with cobalamin administra-
tion — empirically treating a PLE patient with cobalamin
is, in the author’s opinion, a reasonable consideration
that will lessen the expense associated with monitoring
responses to cobalamin supplementation.

Treatment of Gl lymphoma is typically based on administra-

tion of chemotherapeutic drugs. Consultation with a veteri-
nary oncologist is recommended to choose a protocol that
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best suits the needs of both patient and client. At a mini-
mum, administration of prednisone alone can be consid-
ered and may improve clinical signs for a time in some dogs.

B Summary

In summary, PLE should be suspected in any dog with
hypoalbuminemia, with or without vomiting or diarrhea, if
other causes of hypoalbuminemia have been excluded.
Remember that hypoadrenocorticism can look like PLE,
S0 obtain a basal cortisol in PLE-like dogs that have no
stress leukogram. Abdominal imaging and intestinal bi-
opsy play important roles in the diagnostic approach to
PLE candidates, and diet and immunosuppressive drugs
are cornerstones of treatment for IBD and IL. Ultimately, it
is essential to emphasize that the prognosis for a dog with
PLE is variable and reflects the underlying disease.
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¥ Introduction

Many owners will consider their cat’s vomiting or diarrhea
to be “normal” — some clients may not even report it when
asked “anything going on at home?” — but because of the
many potential causes of chronic gastrointestinal (Gl)
signs (1-3), it is important to ask owners specifically about
the occurrence of vomiting and diarrhea, including char-
acteristics such as frequency, appearance, and consis-
tency, as well as at-home care and health, and to assess
appropriateness of diagnostic work-up (e.g., bloodwork,
ultrasound). This paper examines the prevalence of chronic
vomiting and diarrhea in adult cats in the United States.

B Methods of analysis

The health records of all cats aged 12 months and above
when presented to a Banfield Pet Hospital from January
1, 2008 through December 30, 2012 for a veterinarian
consultation were screened to identify those whose
owners reported chronic (i.e., at least 1 month duration)
vomiting or diarrhea. The cases were categorized clini-
cally as follows: Chronic diarrhea only — no vomiting
within 30 days of the visit; Chronic vomiting only — no
diarrhea within 30 days of the visit; and both chronic
diarrhea and vomiting — with both conditions recorded
within 30 days of each other. Because some cats may
have presented multiple times over the study period with
different clinical signs, they may be included in more
than one case category. Cats that were diagnosed dur-
ing the same calendar year with hairballs or Gl parasites
were excluded from the survey.
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The prevalence of these signs was estimated and classi-
fied by age; young adult (1-3 years of age), mature (3-
10 years) and geriatric (10-25 years), with any cat re-
corded as older than 25 years omitted, as this was a
likely indication of inaccurate recording of birth date. Prev-
alence and relative risk (RR; estimated by the prevalence
ratio) of each of the clinical presentations of chronic Gl
signs were estimated, comparing mature and geriatric
adults relative to young adults.

B Results

During the study period, over 1 million adult cats visited
Banfield Pet Hospital (Table 1): of these around 2.0%
(21,142) were reported to have chronic vomiting and/or
diarrhea. Cats more commonly presented with chronic
vomiting only (14,039), followed by chronic diarrhea only
(4,469). Approximately 1,967 cats (9.3%) presented with
more than one clinical sign during the study (e.g., chronic
vomiting only and then presenting more than 30 days
later with chronic diarrhea only). In all categories, young
adult cats consistently had lower prevalence than the
mature and geriatric cats. Risks for chronic Gl signs in
mature and geriatric adults (Table 2) are significantly
greater when compared to young adults, with geriatric
cats far more likely to develop chronic Gl signs com-
pared to young adults. Across all case categories, ma-
ture adults had 1.4-4.0 times the risk and geriatric cats
3.1-18.5 times the risk of young adult cats.

@ Discussion

Our findings are consistent with other reports that note
chronic enteropathy is more common in older cats (2).

25/ Veterinary Focus / Vol 27 n°1 /2017
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Table 1. A breakdown of the total number of affected cats presenting with chronic Gl signs (vomiting
and/or diarrhea) between 2008-2012. Some cats will have appeared in more than one clinical category

and/or age range during the 5-year study period.

Number of adult | Total number of
Age group

cats seen affected cats

Young adult 376,576 2,528 (0.7%)
Mature adult 514,082 8,099 (1.6%)
Geriatric adult 256,214 10,728 (4.2%)
Total 1,041,887 21,142 (2.0%)

vomiting only
1,411 (0.4%)
5,579 (1.1%)
7,177 (2.8%)

14,039 (1.4%)

Chronic
diarrhea only

Chronic Both chronic vomiting

and diarrhea
904 (0.2%) 75 (0.0%)
1,731 (0.3%) 414 (0.1%)
1,882 (0.7%) 943 (0.4%)

4,469 (0.4%) 1,426 (0.1%)

Table 2. Risk ratios of mature and geriatric adult cats with chronic vomiting and/or chronic diarrhea,
relative to young adults. 95% confidence intervals for the risk ratios are shown in parentheses.

Total number of affected

Chronic diarrhea 254 GRS

Age group cats Chronic vomiting only onl vomiting and
v diarrhea
Mature adult 2.4 (2.2-2.5) 2.9 (2.7-3.0) 1.4 (1.3-1.5) 4.0 (3.2-5.2)
s 18.5
Geriatric adult 6.2 (6.0-6.5) 7.5(7.1-7.7) 3.1(2.9-3.2) (14.6-23.4)

The prevalence estimates of chronic Gl signs reported
here are likely underestimates of the true level of occur-
rence, given the likelihood of under-reporting of the con-
dition by the owner and/or veterinary staff.

A cursory examination of the medical diagnoses for a
selection of affected cats from the study suggests that
diagnostics beyond a minimum database (i.e., complete
blood count, chemistry panel, thyroid) may not have
been performed in many cases. After chronic kidney dis-
ease and hyperthyroidism, the most common diagnoses
were (non-specific) vomiting, gastritis, enteritis and gas-
troenteritis. This may in part reflect a lack of concern
about the clinical signs and need for diagnostic evaluation
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or, alternatively, the financial burden to definitively identify
an underlying etiology.

This analysis found that although the prevalence of chronic
Gl signs was not very high, they were not uncommon in a
population of adult cats seen at primary veterinary prac-
tices. Given that there are a number of potential causes
for chronic enteropathy in cats, including parasites, neo-
plasia, and food intolerance, it is important for the clini-
cian to delve deeper into client-reported clinical signs to
ensure early disease detection and optimum health man-
agement of the cat, including other diagnostics, proper
medications and dietary changes, in order to improve the
quality of life for both the cat and the owner.

3. Zoran DL. Vomiting cat cases: you can figure them out. Critical Updates on
Canine & Feline Health. In: Proceedings NAVC/WVC 2015;10-18.
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B Introduction

Endoscopy is a versatile and minimally invasive technique
used to visualize the gastrointestinal (Gl) lumen, perform
biopsies for further analysis such as histopathology or bac-
terial analysis, and to deliver treatment for problems such
as strictures, polyps or foreign body removal. Although
complications of routine endoscopic procedures are rare
(1), endoscopy must be performed after a thorough work-
up and should never be a substitute for a complete history,

I KEY POINTS

e Endoscopy is a safe and effective tool in
canine gastroenterology, but it is only one
component of the diagnostic work-up and
should be used only when appropriately
indicated.

e Bi-directional endoscopy is always
recommended when investigating dogs
with chronic intestinal disease.

¢ The clinician should decide if surgical or
endoscopic biopsies are preferable for
each case.

¢ |t is essential to take an adequate number
of endoscopic biopsies in order to ensure

an accurate histopathological diagnosis. I

physical examination, appropriate laboratory procedures
and other diagnostic imaging. It is especially important to
note that endoscopy and endoscopic biopsy are not al-
ways indicated, especially in animals with chronic Gl dis-
ease, without appropriate therapeutic trials (e.g., deworm-
ing, dietary modification, antimicrobial trial). In conjunction
with other diagnostic modalities, endoscopy can be both
a powerful diagnostic tool for many Gl disorders in dogs
and an invaluable therapeutic tool, particularly for the re-
trieval of gastric or esophageal foreign bodies.

This article will consider the benefits of endoscopy in
dogs using five case studies. Interventional endoscopy
and laparoscopy are beyond the scope of this paper.

B Endoscopic equipment

Standard Gl videoendoscopy equipment consists of a
flexible endoscope, a light source, a videoprocessor, a
monitor and an air pump; a videorecording system is
frequently connected to the system (2,3). A variety of
instruments and accessories are also available, includ-
ing biopsy forceps, cytology brushes, aspiration/injection
needles and foreign body forceps/baskets (4). The main
considerations when choosing an endoscope are its
length, the outer diameter of the scope, and the diameter
of the accessory channel. In dogs, a scope of 8-9 mm
diameter and 100-140 cm in length is the most versatile
for routine Gl endoscopy (2,5), although in the largest
breeds this might be too short to pass the ileo-colonic
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sphincter or the pylorus. It is usually better to select a
scope with an accessory channel with a 2.8 mm diameter,
which will accept the largest biopsy forceps; this enables
a better biopsy quality.

Endoscopic findings should be recorded (ideally including
pictures) immediately after the procedure, and standard-
ized reporting forms have been recently proposed (see:
www.wsava.org/guidelines/gastrointestinal-guidelines).

I Esophageal endoscopy

Indication and patient preparation

The clinical signs of esophageal disease include regurgita-
tion, dysphagia, hypersalivation, coughing, anorexia, and
halitosis. Esophageal endoscopic examination should only
be performed after obtaining a thorough history, physical
examination, thoracic radiographs (including contrast
studies if appropriate), and (where indicated) fluoroscopic
examination (6). Esophageal endoscopy, sometimes with
biopsy, can offer additional information for the diagnosis of
foreign bodies (Box 1), strictures (Box 2), esophagitis,
granuloma associated with Spirocera lupi, and neoplasia.
The healthy esophagus is usually very difficult to biopsy
and, in general, if samples can be taken easily it means
that the esophageal mucosa is abnormal. Esophageal
endoscopy requires general anesthesia (ideally after
8-12 hours fasting), with the patient in left lateral or sternal
recumbency. If motility is impaired, such that there is re-
tention of food within the esophagus, a 24-hour fast (or
even esophageal lavage after tracheal intubation) may be
required to permit successful endoscopy.

Contrast studies, especially using barium, should be avoi-
ded before endoscopy because this may impair visuali-
zation of the mucosa. If such studies are performed,
endoscopy must be postponed for at least 24 hours.

Esophageal endoscopy is best undertaken with a flexible
scope; rigid endoscopes may be used to remove large for-
eign bodies, but increase the risk of esophageal perfora-
tion and do not allow for extensive esophageal inspection.

Case 1

An 11-month-old male Pug dog was referred for acute
anorexia and regurgitation that had developed 3 days
previously. Physical examination and bloodwork were
unremarkable. Thoracic radiography identified an unusual
opacity in the distal esophagus, strongly suggestive of a
bony foreign body (Figure 1). Endoscopy revealed the
esophagus to be dilated at the thoracic inlet, with a large
bone embedded into the esophageal wall just cranial to

28/ Veterinary Focus / Vol 27 n°1 /2017
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Box 1. Esophageal foreign bodies in dogs.

Esophageal foreign bodies (FB) are frequent in dogs
and are genuine emergencies. Rapid intervention is
necessary because of the risk of severe complications;
the longer a FB remains within the esophagus, the
greater the risk. Diagnosis is usually via a combination
of history, physical examination (drooling, anorexia, re-
gurgitation of saliva) and thoracic radiography. Severe
esophagitis can produce gagging or regurgitation/
vomiting, and respiratory complications such as aspi-
ration pneumonia or pneumothorax may be present.
The FB is located within the thoracic esophagus in the
vast majority of cases, but abdominal radiography
should always be performed to evaluate the rest of the
Gl tract. Endoscopic retrieval is the preferred method
and is curative in 68-90% of cases, but if not success-
ful the FB can usually be pushed into the stomach and
surgically removed. However, if there is a risk of esopha-
geal tear or where perforation has already occurred,
esophagotomy is preferred, despite a higher risk of
complications. During retrieval, it can help to change
the dog’s position, but, in general, if endoscopic re-
trieval is not successful after 60-90 minutes it is prob-
ably wise to consider a surgical alternative. Complica-
tion of endoscopic retrieval (usually in around 10% of
cases) include esophagitis and stricture formation,
esophageal perforation and even laceration of adjacent
organs such as the aorta, with bones most likely to
cause complications. Dogs with more severe esophagi-
tis after removal, or weighing < 10 kg, have a higher rate
of complication, but surgical intervention has a higher
complication rate than endoscopic retrieval.

Further reading: Gianella P, Pfammatter NS, Burgener IA.
Oesophageal and gastric endoscopic foreign body removal:
complications and follow-up of 102 dogs. J Small Anim Pract
2009;50:649-654.
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the cardia (Figure 2). Despite altering the patient’s posi-
tion several times, a prolonged endoscopic session failed
to retrieve the foreign body, which was eventually pushed
into the stomach. Subsequent endoscopic inspection
revealed no gastric abnormalities, but considering the
severe necrotic ulcerative esophageal lesions and the
high risk of esophageal perforation, a gastrotomy was
performed only two days later to retrieve the bone. Treat-
ment with omeprazole, sucralfate, antibiotic and methyl-
prednisolone was then administered for 10 days. A post-
operative stricture was considered a possible complication,
and if clinical signs had persisted a further endoscopic



evaluation would have been undertaken, but recovery
was uneventful and one year later the dog remained well.

Case 2

A 9-month-old neutered female Labrador was referred
with a history of chronic (one month) regurgitation/vomit-
ing of food, invariably a few minutes after ingestion. Hyper-
salivation and severe weight loss over the last month were
also reported. The dog’s appetite was good but she was
unable to keep food down. The dog had been spayed one
week before clinical signs appeared. On physical exami-
nation, her body condition score was 2/9, with moderate
muscle atrophy and dehydration evaluated at 8%. The
dog had ptyalism, and palpation of the ventral neck was
painful. Bloodwork revealed minor hyperproteinemia, hy-
pernatremia and hypochloremia, compatible with regurgi-
tation/hypersalivation. Radiography showed the rostral
half of the thoracic esophagus to be dilated (Figure 3).
With the dog anesthetized and in left lateral recumben-
cy, endoscopy revealed a severe esophageal stricture
(Figure 4), possibly secondary to gastroesophageal re-
flux during the recent anesthetic episode. The tip of the
scope could not be passed through the stricture, but the
lesion was successfully dilated using a balloon passed
through the scope and inflated with water (Figure 5). Cau-
dal to the stricture, severe multifocal ulceration was noted
(Figure 6) but no abnormalities were seen within the
stomach. In all, three balloon dilations (at intervals of 5-
6 days) were required to obtain satisfactory resolution of
the stricture. After the second dilation, fluoroscopy with a
barium meal was performed: esophageal motility was
normal with moist food, whereas a dry food bolus could
not pass the stricture without the dog swallowing water.
No gastroesophageal reflux was observed during fluoro-
scopy. Omeprazole, sucralfate and methylprednisolone
were prescribed between each stricture dilation and for

Figure 1. Thoracic radiography of Case 1 outlined a
radio-opaque foreign body in the distal esophagus.

Box 2. Esophageal strictures in dogs.

Clinical signs of esophageal strictures are regurgitation
of food, usually shortly after ingestion, sometimes as-
sociated with halitosis and ptyalism. Anorexia is rare un-
less odynophagia is present. Esophageal strictures de-
velop as a complication of esophagitis, especially with
gastroesophageal reflux (GER) during anesthesia, but
also from esophageal FB retrieval or as a complication
of esophageal surgery. Diagnosis is via plain or contrast
radiography or by endoscopy. Treatment options in-
clude dilation under fluoroscopic or endoscopic guid-
ance; dilation can be performed with a water-inflated
balloon or with bougienage, but the latter option is more
traumatic than the former. Following dilation triamci-
nolone can be injected via an endoscopic needle into
the esophageal wall to help prevent recurrence, along
with antibiotics, proton pump inhibitors and gastric pro-
tectants. Stenting has recently been proposed as an
option for refractory strictures. Drugs such as omepra-
zole or esomeprazole can be used to increase the pH of
the gastric contents in an attempt to prevent esophagitis
and stricture formation secondary to general anesthesia.
Fasting for too long before surgery has been associ-
ated with increased GER, suggesting that the ideal
pre-operative fasting is 8-12 hours.

Further reading: Adamama-Moraitou KK, Rallis TS,
Prassinos NN, Galatos AD. Benign esophageal stricture in the
dog and cat: a retrospective study of 20 cases. Can J Vet Res
2002;66:55-59.

two weeks after the last treatment. Three months after the
last dilation, the patient was doing well and had gained
weight, but only moistened kibble was tolerated, with dry
kibble inducing regurgitation.

Figure 2. Esophageal endoscopy of Case 1 revealed a
large bone just rostral to the cardia.
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B Gastric endoscopy

Indication and patient preparation

Clinical signs of gastric disease include vomiting, hemate-
mesis, anorexia, nausea, halitosis and/or melena. Gastric
endoscopy is particularly recommended for patients with
chronic Gl disease, but may also be indicated if an acute
problem such as a gastric foreign body or ulceration is
suspected (7). During the procedure, and especially when
there are chronic Gl signs, duodenal endoscopy should
also be performed. For most cases with chronic vomiting,
duodenal (rather than gastric) endoscopy and biopsy will
actually provide the diagnosis. Gastric endoscopy with
biopsy can typically assist in the diagnosis of gastritis, neo-
plasia, chronic hypertrophic gastropathy, and ulcers, but
(as previously mentioned) endoscopy should only be per-
formed after a thorough work-up. Endoscopy can also en-
able foreign body retrieval and removal of polyps, or assist
in placement of a feeding tube. Endoscopy requires general
anesthesia (again ideally after fasting for at least 8-12 hours,
and sometimes up to 24-36 hours if delayed gastric emp-
tying is suspected), with the dog placed in left lateral re-
cumbency for the procedure. Contrast studies, especially
if using barium, must be performed at least 24-36 hours
before endoscopy, as barium can impair visualization of
the mucosa and also damage the scope. If necessary, ab-
dominal radiography can be performed before endoscopy
to evaluate for residual barium. The main limitation of gas-
tric endoscopy is that it cannot diagnose submucosal
disease and Gl moatility disorders. In addition, the size or
shape of some foreign bodies can mean that endoscopic
retrieval is impossible, and removal of large trichobezoars
can also be very prolonged using a scope; in such cases,
surgical removal may be a rational alternative.

Case 3

A 12-year-old intact female Shih Tzu was referred with a
history of vomiting daily for the last 9 months, unrespon-
sive to empirical treatment (deworming, antibiotics, die-
tary trials, gastric protectants). Physical examination re-
vealed a low body condition score (2/9) and 10% body
weight loss over the last 3 months. Blood chemistry,
CBC, urinalysis, cPL test, fecal parasite screening and
thoracic radiography revealed no abnormalities, but
folate and cobalamin were both severely decreased
(folate was 2.59 ng/mL (reference interval: 5-12) and co-
balamin < 150 ng/L (RI: 250-800)). Severe thickening of
the gastric wall was noted on abdominal ultrasound,
with a focal reaction in the mesenteric fat (Figure 7).
Ultrasound-guided fine-needle aspiration of the stom-
ach wall revealed a neutrophilic inflammation. Given the
strong suspicion of neoplasia, gastric endoscopy was
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Figure 3. Thoracic radiography of Case 2. The dilated
air-filled esophagus can be easily seen in the cranial
mediastinum (arrows), suggesting esophageal obstruction.

Figure 4. Esophageal endoscopy of Case 2 revealed a
severe stricture with narrowing of the esophageal lumen.

performed. The esophagus, stomach fundus and the
greater curvature were normal, but the lesser curvature
and the antrum were rigid and did not dilate on insuffla-
tion; there was no ulceration. The severity of the changes
to the antrum meant that the scope could not be passed
through the pylorus (Figure 8). Histopathology revealed
a gastric adenocarcinoma with a very poor prognosis,
and the dog was euthanized a few days later (Box 3).

B Duodenal/ileal endoscopy

Indication and patient preparation

Clinical signs of small intestinal disease include chronic
or recurrent vomiting and/or diarrhea, abdominal pain,
weight loss, Gl bleeding (hematemesis, melena or ane-
mia) or irregular appetite. After excluding systemic dis-
ease for dogs with weight loss and chronic diarrhea and/
or vomiting, the decision to perform endoscopic exami-
nation (8) is based on:

—_
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Figure 5. Ballon dilation was used in Case 2 to treat the
stricture.

e The severity of the clinical signs, or if there is Gl bleeding

e A non-response to empirical treatment (deworming,
dietary modifications, antibiotic trial)

e | aboratory test results (hypoalbuminemia, positive fecal
al-antiprotease, low-serum cobalamin and/or folate
with normal TLI)

e Abdominal ultrasound findings (intestinal wall changes
or intestinal hyperechoic mucosal striations in a hypo-
albuminemic dog (9))

Surgical (rather than endoscopic) biopsy may be a better
option for diagnosis in some cases, especially if abdomi-
nal ultrasound reveals a focal intestinal disease in a seg-
ment that cannot be reached by the scope, or if abnor-
malities are detected deep into the mucosa. Although the
least invasive method for obtaining intestinal biopsies,
there are certain situations where endoscopy may be
contraindicated: e.g., severe clinical conditions such as
hypovolemia, hypotension or coagulopathy, or where the
patient is at increased risk for anesthesia. In these cases,
depending on the clinician’s assessment, medical treat-
ment may be employed to stabilize the patient and endo-
scopic examination can be delayed. Again, endoscopy
should only be performed after a thorough work-up in-
cluding ultrasound, fecal parasite screening, blood sam-
ples (including TLI, folate and cobalamin levels) and uri-
nalysis. The two main limitations are that endoscopic
biopsies are superficial and can only diagnose conditions
affecting the mucosa, and that it can be difficult to pass
the pylorus or the ileocolic sphincter in some patients. An
“up-and-down” endoscopic approach is now recom-
mended for dogs with chronic Gl disease which require
intestinal biopsies, because some diseases processes,
including inflammation and lymphangiectasia, can be
heterogeneously distributed along the small intestine

—
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Figure 6. Endoscopic evaluation of Case 2 after dilation
revealed severe multifocal ulceration.

(10,11). Recent studies have defined the minimal number
of adequate endoscopic biopsies necessary to reach a
diagnosis (12-14) (Table 1). Duodenal/ileal endoscopy
requires general anesthesia, and the dog should be
fasted for 8-12 hours beforehand and placed in left
lateral recumbency; ileoscopy requires a longer fasting
period and the preparation employed for colonoscopy
(see below) should be followed.

Case 4

A 10-year-old female Border Collie was referred with
chronic (3 months) mixed bowel diarrhea, with no response
to empirical treatment. Other than a low body condition
score, clinical examination was unremarkable. Blood sam-
ples revealed hypoalbuminemia (13.3 g/L (23-39)), hypo-
magnesemia (0.15 mmol/L (0.7-1.0)) and hypocobala-
minemia (84 ng/L (200-800)). Bile acid tests, CBC,
urinalysis, clotting panel, fecal parasite screening, and
thoracic radiography did not reveal any abnormalities. On

Figure 7. Abdominal ultrasonography of Case 3. Note the
severely thickened gastric wall.
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Figure 8. Case 3: Endoscopy revealed changes suggestive
of gastric cancer. Note the polypoid, thickened angular
notch, with post-biopsy bleeding.

ultrasound, gastric motility was noted to be abnormal. Con-
sidering the severe hypoalbuminemia, bi-directional endo-
scopy (gastro-duodeno-ileo-colonoscopy) was performed
after correcting the hypomagnesemia. Colonic endoscopy
was normal. The scope was passed successfully through
the ileocolic valve and revealed prominent villi, strongly
suggestive of lacteal dilation (Figure 9). The esophagus
and stomach were normal but the duodenal mucosa was
friable, again with prominent villi. Biopsies were taken from
all GI segments, revealing moderate duodenal inflamma-
tion and lymphangiectasia and severe changes in the ileum
(Box 4). Prednisolone and metronidazole, combined with
cobalamin supplementation and a hypoallergenic diet,
were initiated. The dog showed both clinical and biochem-
ical improvements within a few days; treatment was with-
drawn after six weeks without recurrence of clinical signs.

B Colonic endoscopy

Indication and patient preparation

Clinical signs of colonic disease include especially signs
of large bowel diarrhea, e.g., diarrhea with tenesmus,

Table 1. Recommendations for number of
endoscopic samples.

Gl segment | Number of endoscopic samples
Stomach 6 adequate blopS|es;.b|opsy gastric
body unless focal lesions present
Duodenum | 10-15 adequate biopsies
lleum 5 adequate biopsies
9-12 adequate biopsies, with at least
Colon L . .
3-4 biopsies from each colonic region

NB: Always biopsy even if the mucosa appears normal and also always
biopsy focal lesions.
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Box 3. Gastric adenocarcinoma in dogs.

Gastric adenocarcinoma accounts for 70-80% of all
stomach cancers in dogs. The most common clinical
signs are progressive and include vomiting, anorexia,
weight loss and hematemesis, with a duration ranging
from days to several months. Routine blood results can
be non-specific but may include anemia and increased
liver enzymes due to liver metastasis or obstruction of
the common bile duct. Endoscopy can detect most, if not
all, gastric carcinomas: typically a firm, non-distensible
stomach is visualized, with lesions that can be diffusely
infiltrative; these may be largely ulcerative with necrotic
centers, or can be polypoid in nature. The pylorus and
antrum are most likely to be involved, especially close to
the angular notch. The definitive diagnosis is based on
histopathology findings, but cytology of endoscopic bi-
opsies or fine-needle aspirates retrieved at surgery can
be useful. These two techniques correlate well with his-
topathology findings. A normal histopathological result
on endoscopic biopsy may not rule out the presence of
gastric cancer; indeed, if the neoplastic infiltration is lo-
cated deeper in the mucosa, endoscopic biopsies may
be too superficial, and the definitive diagnosis may re-
quire a full-thickness surgical biopsy. However, ultra-
sound examination is less invasive, and ultrasound-
guided fine-needle aspiration of the gastric wall may be
a good alternative. There is no specific therapy, unless
complete excisional surgery can be performed before
any metastatic spread, and the prognosis is usually
poor, with a survival time < 6 months.

Further reading: Marolf AJ, Bachand AM, Sharber J, et al.
Comparison of endoscopy and sonography findings in dogs and
cats with histologically confirmed gastric neoplasia. J Small Anim
Pract 2015;56:339-344.

dyschezia, mucus, and hematochezia. Other signs of co-
lonic disease include vomiting, constipation, hematochezia
without diarrhea and mixed bowel diarrhea. Vomiting may
be seen in up to 30% of colonic disease cases, and he-
matochezia without diarrhea is reported in 70% of dogs
with rectal tumors (15). Colonic endoscopy requires gen-
eral anesthesia, again with the dog in left lateral recum-
bency. Patient preparation involves complete rectal and
colonic fecal evacuation, partly because residual fecal
material impairs visualization and may prevent complete
examination up to the ileo-colonic sphincter, and partly
because ileal scoping is now recognized as an essential
part of the endoscopic work-up in patients with small
bowel signs (16). There are various ways to prepare the
patient; the authors prefer a two-stage protocol:
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e The dog must only be fed a low-residue diet (e.g., boiled
chicken or white fish) for 4-5 days before endoscopy.

e The patient is hospitalized the day before the procedure
and fasted; enemas are administered 24 and 12 hours
prior to colonoscopy, with a third enema just before the
dog is anesthetized.

Each enema should be performed with 30-50 mL/kg of
warm water, without soap. Other type of enema solu-
tions (e.g., sodium phosphate) are not recommended,
as life-threatening metabolic disorders with severe hy-
pernatremia, hypocalcemia, hyperphosphatemia, and
polycythemia have been reported (17). One study sug-
gested that polyethylene glycol (PEG)-containing elec-
trolyte solution given orally is preferable to administration
of multiple enemas when preparing dogs for colono-
scopy (18). However, large volumes of PEG are required
(> 50 mlL/kg) which can be difficult to administer, often
necessitating nasogastric or orogastric intubation.

Case 5

A 9-month-old male Boxer was referred for chronic large
bowel diarrhea with hematochezia, tenesmus, and fecal
mucus for 5 months, with no response to empirical treat-
ment (fenbendazole, toltrazuril, metronidazole, enro-
floxacin). Initially, the entire litter had shown the same
signs, but the other puppies had improved when treated
with enrofloxacin. No weight loss or failure to grow was
noted, and the dog was correctly vaccinated and de-
wormed. There was no abnormality on physical examina-
tion, including rectal examination. Fecal parasite screen-
ing, CBC, biochemistry, TLI/folate/cobalamin levels, and
urinalysis were normal. Abdominal ultrasound revealed

Figure 9. lleal endoscopy of Case 4. Note the milky
appearance of the intestinal mucosa and the prominent
dilated villi, suggestive of lymphangiectasia.

ROYA

Box 4. Canine protein-losing enteropathy.

Protein-losing enteropathy (PLE) is a syndrome associ-
ated with an abnormal loss of albumin through the Gl
tract. It may be associated with various disease condi-
tions, mostly chronic intestinal inflammation and intes-
tinal lymphangiectasia, but also intestinal lymphoma.
The classical presentation is a combination of chronic,
relapsing digestive signs associated with severe weight
loss and dependent edema or body cavity effusion.
Chronic diarrhea is the most common clinical sign, but
is not seen in all cases. Other signs include chronic
vomiting, respiratory distress secondary to pleural effu-
sion, melena or other signs associated with complica-
tions of PLE such as thrombosis.

The diagnosis of PLE must be staged. Once hypoalbu-
minemia is confirmed, it is important to exclude other
causes (e.g., liver disease, protein-losing nephropathy,
Addison’s disease) using standard blood tests (see pa-
per on page 20). Most, but not all, dogs with PLE also
develop a concurrent hypoglobulinemia and hypocho-
lesterolemia. Where available, a fecal alpha 1-antitrypsin
measurement may be useful to confirm PLE in cases
with concurrent protein-losing nephropathy or liver fail-
ure. The second step is abdominal ultrasonography in
order to select the biopsy method (endoscopy vs. sur-
gery) and to evaluate other abdominal organs. Ultra-
sound may identify focal or patchy lesions within the
Gl tract, and ultrasound-guided fine-needle aspiration
of all abnormal organs can be useful if lymphoma is
suspected. However, a normal abdominal ultrasound is
never a reason to rule out intestinal disease. The third
step is intestinal biopsy (endoscopic or surgical full
thickness) and histopathological diagnosis.

Endoscopy is not always recommended, especially if le-
sions are located in a segment inaccessible to endo-
scopy, but, if performed, a bi-directional procedure (upper
and lower gastrointestinal) is always recommended to
allow biopsy of the duodenum and the ileumn, as lesions
can be distributed in a patchy or segmental pattern.

Further reading: Dossin O, Lavoué R. Protein-losing
enteropathies in dogs. Vet Clin North Am Small Anim Pract
2011;41:399-418.

L CANIN'

severe colonic abnormalities, with significant thickening
and loss of stratification of the colonic wall, and moder-
ate hypertrophy of the sublumbar lymph nodes. Cytology
of an ultrasound-guided fine-needle aspirate of the lymph
nodes revealed a non-specific low-grade granulomatous
inflammation. Colonic endoscopy showed a loss of
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Figure 10. Colonic endoscopy of Case 5. Note the
irregular appearance of the mucosa and poor visualization
of the vessels, suggestive of inflammation or neoplasia.

submucosal vessels, with several disseminated nodules
and petechiae in the descending colon (Figure 10). These
findings were suggestive of severe colonic inflammation
or (less likely) neoplasia; the dog’s age and breed sug-
gested that granulomatous colitis was the most likely
diagnosis, and this was confirmed on biopsy (Box 5).
Enrofloxacin was prescribed for 6 weeks, along with a
hypoallergenic diet, and the patient dramatically improved
within 5 days; no relapse has been reported several years
after the diagnosis.

References
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Box 5. Granulomatous colitis in dogs.

Granulomatous colitis is an uncommon type of inflam-
matory bowel disease caused by an adherent, invasive
species of Escherichia coli. Clinical signs are typical of
large bowel diarrhea and weight loss, progressing to
cachexia in severe cases. Boxers < 4 years are predis-
posed, but other breeds can be affected. Diagnosis is
via endoscopic biopsy of the colon, with histology typi-
cally revealing severe mucosal ulceration and infiltration
of the submucosa and lamina propria with macro-
phages that stain positive with Periodic Acid Schiff. The
infectious cause may be identified by Fluorescence In-
Situ Hybridization (FISH), but a negative FISH result
does not rule out E. col, because bacterial invasion of
the intestinal tissue can be patchy; a minimum of 10 mu-
cosal biopsies is always recommended. Enrofloxacin (5-
10 mg/kg Q24 h for 6-8 weeks, even if the signs disap-
pear quickly) is the preferred treatment and can achieve
long-term remission, but bacterial culture of the biopsy
(along with sensitivity testing) is recommended be-
cause quinolone resistance has been recently reported,
associated with a poor clinical outcome. Enrofloxacin
should not be prescribed for canine colitis before a de-
finitive histopathological diagnosis of granulomatous
colitis has been made.

Further reading: Craven M, Mansfield CS, Simpson KW.
Granulomatous colitis of boxer dogs. Vet Clin North Am
Small Anim Pract 2011;41:433-445.
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HOW | APPROACH...

The cat with chronic diarrhea
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B Introduction

There is a significant difference between the way a clini-
cal sign or a disease process is organized within a text-
book, and the way a cat with that particular clinical sign
or disease process actually presents to you as a clini-
cian. Therefore, although an understanding of the “text-
book” case is critical, it is still a very long way from an
understanding of the cat on the examination table in
front of you. What follows is my attempt to describe
what is actually happening between that cat and me as
the clinician, as | try to achieve that understanding.

M The approach

My approach to a cat with chronic diarrhea — which is
defined as continuous or intermittent diarrhea (reduced
consistency, increased volume, or increased frequency)

KEY POINTS

¢ The clinician can employ a variety of
approaches when dealing with a cat that
has chronic diarrhea. Two of the most useful
methods are Clinical Reasoning and Script
Recognition.

¢ First approach the case as a clinician;
diagnostic testing should arise from a
clinical diagnosis.

¢ |[mportant incongruities and key features are
to be found in the signalment, history, and
physical exam.

e Defining the problem in an accurate,
complete and concise manner aids in
diagnosis.

e Positive predictive value is a function of the
prevalence of the disease in the population
being tested.

¢ Diet is a critical component in both the
diagnosis and the treatment of cats with
chronic diarrhea.

ROYAL CANIN'

of greater than 3 weeks’ duration — may actually come

from a variety of different directions. Consider the follow-

ing options:

e | like to start with the cat and the owner together. | use the
history of the cat, the history of the clinical sign(s), and a
physical examination to rank-order, from most likely to
least likely, my list of differentials for feline chronic diarrhea.
From that list, | prioritize the diagnostic test(s) that seems
best suited to confirm or refute my number one differen-
tial. Additional diagnostic testing will move a possible
diagnosis either up or down my rank-ordered list until |
identify the differential that sticks to the top. This is known
as the Clinical Reasoning Approach, where one moves
logically from a presumptive to a definitive diagnosis.

The next approach is much less involved. Again | start
by looking at the cat and listening to the owner. Then |
look at the case presentation, or “illness script”, and
simply go with what my instinct tells me. This is known
as the Script Recognition Approach and is based very
strongly on “gut feeling”.

As | review the medical history and perform the physi-
cal examination, | pay special attention to aspects of
the case that do not make sense or do not seem to fit;
these incongruities often turn out to be important
clues. | will also run a “Cine Loop” of the case through
my head, from start to finish, attempting to describe
the case more completely and accurately each time, in
search of any missing piece of the puzzle. These are
components of the Key Features Approach, which
separates critical notes from background noise.

Finally, despite the eloquence of the argument for a
committed work-up, and often as a result of financial
constraints, the owner may opt to begin a “trial treat-
ment”. So | prescribe treatment X and schedule a re-
check in 2 weeks. This is known as the Ready-Fire-Aim
Approach, and frequently evolves into the Ready-Fire-
Fire-Fire Approach.

35/ Veterinary Focus / Vol 27 n"1 /2017



HOW I

Many variables can influence the way | approach a case;
some in a positive manner, some in a way that results in
a (somewhat predictable) error of medical judgement.
The above methods are not mutually exclusive — in many
cases one approach can complement another. | strongly
encourage you to “think about how you think about
cases” (1) and this is best illustrated by considering
some case presentations.

I Case presentation #1

| start with the information as shown in the appointments
schedule; it will usually simply give details of a cat with a
certain signalment with the presenting complaint of
“chronic diarrhea”. Beginning with just the signalment
and presenting complaint, | begin to form an “iliness
script” or picture in my head of the case. If the schedule
tells me | am about to see a kitten with chronic diarrhea,
my illness script is very different than if | know | am about
to see a 14-year-old Siamese with chronic diarrhea
(Table 1). When | actually see the cat, perform a physi-
cal examination, and take a history from the owner | use
that information to fill in details and enhance the clarity of
my picture. At this point in my approach, | form a pre-
sumptive diagnosis using Script Recognition.

As simple as it sounds, it has been shown that the more
experienced a clinician is, the larger the role Script
Recognition plays in their approach to cases. The power
of this approach depends on how accurate and com-
plete the iliness script is, and my ability, through experi-
ence, training, and recall to recognize and identify that
specific script.

© Craig Webb

APPROACH..THE CAT WITH CHRONIC DIARRHEA

Figure 1. Case 1: a 5-month-old F/S domestic shorthair
with chronic intermittent large bowel diarrhea.

A “cat with chronic diarrhea” could have almost anything.
However, a 5-month-old F/S domestic shorthair (Signal-
ment) with chronic intermittent large bowel diarrhea (Pre-
senting complaint and History), adopted from the shelter
and otherwise healthy (History), with a BCS of 5/9 and
mild perianal inflammation (Physical exam), unresponsive
to repeated courses of metronidazole and fenbendazole
(History) is a case of Tritrichomonas foetus™ until proven
otherwise (2) (Figure 1).

In this case, the Ready-Fire-Aim approach had already re-
sulted in several trial treatments from the referring clinician,

*Tritrichomonas foetus may soon be renamed T. blagburni, based on molecular testing,
host specificity, and pathology. This is simply to distinguish the feline T. foetus organism
from the bovine organism and has no impact on the diagnosis or treatment of feline
trichomonosis.

Table 1. Building an “lliness Script” for cats with chronic diarrhea: an animal’s age has a major impact on

the etiology.
| Signalment, presenting complaint, history, physical examination |
Signalment: age, gender, breed *
Age
Kitten Adult Geriatric
Primary Gl > secondary Gl Primary Gl & secondary Gl Primary Gl < secondary Gl
N Pifetat".y oKD Intestinal Eﬁrsat_inal
e Infectious . . i
- Parasites ° Ilg)[? d responsive e Pancreatitis neoplasia neoplasia
[ ]
- Viruses eGILSA e Neoplasia
- Protozoa ¢ Infectious e Cholangitis . o .
- Bacteria u « Hyperthyroidism All etiologies listed in Adult
e Stress *lleus e EP| section

e Anatomy - Intussusception

Gl = gastrointestinal; IBD = inflammatory bowel disease; Gl LSA = gastrointestinal lymphosarcoma; EPI = exocrine pancreatic insufficiency; CKD = chronic kidney disease
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with a broad-spectrum antihelminthic (fenbendazole
50 mg/kg Q24 h for 5 days) and metronidazole benzoate
(25 mg/kg Q24 h for 7 days). This would be standard
practice in kittens, given the prevalence of parasites in a
shelter population of this age group, and here the lack
of response to these interventions is a Key Feature of
the illness script.

Another important feature of my illness script in this case
is to establish whether the diarrhea was predominantly
small bowel or large bowel in origin (Table 2). Frequently,
the answer is “mixed”, and there is a significant overlap
in etiology for both categories. But the distinction turns
out to be important in this case, given the fact that this
kitten was not afflicted by Gl parasites susceptible to
standard antihelminthics. That leaves T. foetus and a
drug-resistant Giardia spp. as my top infectious rule-
outs, and with signs that indicate large bowel diarrhea |
favor the former option.

Fecal examination (Figure 2) would be an obvious and
important diagnostic step when working up most cases of
feline chronic diarrhea, especially with this age group and
environmental history. The diagnostic techniques available
for examination of feces are beyond the scope of this
article, but a number of excellent resources are available
to help clinicians make sound diagnostic choices™ (3).

The importance of dietary intervention in cases of chronic
diarrhea will be emphasized a number of times in this

© Craig Webb

i { _
Figure 2. A fecal sample from a cat with mixed bowel

diarrhea; watery and small in quantity, with the cat unable
to make it to the litter box.

N

known as dysbiosis, is likely a very important contributor
to gastrointestinal disease and the associated clinical
signs in both people and pets. One study showed that
giving shelter cats a probiotic significantly reduced the
number of days the cats experienced diarrhea (7). Whilst
ronidazole is the treatment of choice for T. foetus di-
arrhea (30 mg/kg Q24 h for 14 days) (8), it appears that
combining ronidazole with a probiotic might reduce the
likelihood that cats will relapse, as is otherwise frequently
the case (9). Although our ability to assess or monitor
the microbiome is currently quite limited, at least one

Table 2. Distinguishing between small bowel
and large bowel diarrhea in cats.

paper, and | will also emphasize diet as a diagnostic tool. Clinical sign | Small bowel Large bowel
Considering the likelihood of diet-related diarrhea in kit- Mucus Absent Common
tens (Table 1), a diet trial would certainly have been a Fresh Blood Absent Common
strong consideration in this case. The use of hypoaller- Melena +/- Absent
genic and hydrolyzed diets will be discussed as we
. o Volume Increased Normal, decreased

move to an older age group, but in this kitten | would
have reached for a highly digestible diet (4), or (because Character Soft to watery Soft to formed
the problem was large bowel diarrhea) possibly a Gl- E Normal, slight
, , , o . , ) requency . Increased
fiber diet (5), whilst bearing in mind the caloric require- Increase
ments of a growing kitten. My preferred fiber source as a Dyschezia Absent +/-
non-specific treatment for diarrhea is psyllium (unfla- Tenesmus Absent +/-
vored powder, 425 mg per 1/8 tsp; 0.25-0.5 tsp per
meal), a soluble fiber with evidence-based support for Urgency Absent Common
use in canine large bowel diarrhea cases (6). Weight loss Common Uncommon

Vomiting +/- Uncommon
Expanding the definition of dietary intervention beyond a Appetite Variable Often normal
particular food, | would strongly consider supplementing - Often
this particular kitten with a probiotic. Whether a cause or Activity decreased Often normal
consequence, an unbalanced intestinal microbiome, Borborygmus - Absent
**Companion Animal Parasite Council (CAPC)™ www.capcvet.org Flatulence +- +-

..E’L\:..
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laboratory has recently developed and commercialized a
fecal “Dysbiosis Index” test™**. Employing this test may
help me further refine the illness script, as well as help
monitor therapies in cases of chronic diarrhea. As a cau-
tionary note, at least one study has shown that there can
be a huge discrepancy between what is on the label and
what is inside the bottle when it comes to OTC probiotics
(10), and | stick with trusted brands produced by com-
panies with deep roots in veterinary medicine.

Inthis case, | incorporated a number of different approaches,
avoided a variety of potential medical errors in judge-
ment, and with a T. foetus-positive fecal PCR result, treated
the kitten with ronidazole, a highly digestible diet, psyllium
and a probiotic — putting an end to the chronic diarrhea.

I Case presentation #2

My next appointment is a 3-year-old F/S domestic short-
hair (Signalment) with chronic intermittent small bowel
diarrhea (Presenting complaint and History), adopted
from the shelter and otherwise healthy except for the oc-
casional hairball vomit (History), a BCS score of 4/9 with
mild interdigital inflammation (Physical exam), unrespon-
sive to repeated courses of metronidazole and fenben-
dazole (History) (Figure 3).

Laboratory tests are PCR-positive for T. foetus. | am
pleased to get a positive result with minimal financial out-
lay, and since | have just experienced success treating
Case #1 with ronidazole | naturally prescribe the same
drug for this cat with chronic diarrhea — but to no effect.

This example highlights how my approach to a case can
be significantly impacted by my success or failure with
previous cases, previous diagnostics, and previous treat-
ments. That makes sense; we are supposed to learn
from our experiences. Unfortunately, in this example, the
influence of my recent success affected my focus in con-
structing an illness script. Case #2 involves a young adult
cat, not a kitten; this cat was experiencing small bowel
diarrhea, not large bowel; not all cats from shelters have
parasites; the vomiting of hairballs was seen as inciden-
tal; the BCS was 4/9; the mild interdigital inflammation
was regarded as incidental; and the failure to respond to
dewormers was interpreted as supporting T. foetus...
after all, the laboratory diagnostic test result said so.

This case also highlights what | believe to be a critical
component in my work-up of cases in veterinary medicine:

*** (astrointestinal Laboratory, Texas A&M University — although the dysbiosis test is cur-
rently only validated for dogs, recent evidence suggests that it may be useful for cats as well.
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Figure 3. Case 2: a 3-year-old F/S domestic shorthair with
chronic intermittent small bowel diarrhea.

the appropriate placement of diagnostic testing. Testing
for infectious agents associated with feline chronic di-
arrhea is a prime example; study after study reminds us
that using a diagnostic test to identify an organism does
not equate to identifying the cause of the diarrhea. Even
in the face of advanced technologies such as PCR-based
identification of intestinal parasites, clinical reasoning is
crucial for successful treatment (11). So when do | use
diagnostic testing, and what tests do | use in my ap-
proach to a cat with chronic diarrhea?

Positive predictive value is a function of the prevalence of
the disease in the population which | am testing. Each
individual cat becomes part of a “population” of patients
that | decide to test for this or that... or not test for this or
that. The better | am at correctly identifying those patients
that likely have disease X, the higher the prevalence of
disease X in my “population” of patients. Therefore, the
value of the diagnostic test | request and my ability to
confidently interpret the result of the test depends on my
ability as a clinician to make a clinical diagnosis before
ordering a diagnostic test. In summary: my diagnostic
test results are only as good as | am!

So back to Case #2, where ronidazole had no effect.
Discouraged by my treatment failure, | turn to the litera-
ture on feline chronic diarrhea in the hopes of finding a
more successful approach to this case. A recent series
of articles describe the diagnosis of chronic small bowel
disease in adult cats and the intestinal histology in cats

—’
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suspected of having chronic small bowel disease (12,13).
A key component of the diagnostic work-up in these
cases was abdominal ultrasound, which frequently dem-
onstrated thickening of the small intestines. Subsequent
full-thickness biopsies revealed that about half of the
cats had a diagnosis of chronic enteritis and most of the
other cats had a diagnosis of Gl lymphoma. So one sce-
nario for this cat is that | perform abdominal ultrasound,
find thickened small intestines, obtain endoscopic small
intestinal biopsy samples for histopathology, diagnose
lymphocytic plasmacytic enteritis (IBD), and start the cat
on prednisolone.

But before | settle on that approach, | start my Cine Loop
review of the illness script. | “walk through” the case
again and again, looking for incongruities and key fea-
tures that | may have missed. | ask myself “What if the
same cat’s presenting complaint had been interdigital in-
flammation?”. A young adult cat with itchy inflamed digits
is an illness script consistent with allergy. Now | add in
the Gl signs, and using Clinical Reasoning the rule-out
that rises to the top of my list is food allergy. The diag-
nostic test of choice for food allergy is not abdominal
ultrasound or intestinal biopsies, but a food trial.

A critical series of papers on cats with chronic diarrhea
(14,15) described a significant number of cats (30%)
presenting for chronic Gl signs (diarrhea or vomiting),
pruritus, or both; their clinical signs were resolved with
an elimination diet trial, using a commercial canned single-
source protein hypoallergenic diet. The authors use the
term “food sensitivity” to characterize the etiology be-
hind chronic diarrhea in these cats, including food intol-
erance and food allergy. Of clinical importance, the food
sensitivity cats in these studies showed resolution of Gl
signs after just a 2-week trial of the hypoallergenic diet.
The diagnostic work-up of these cats was extensive. In
fact, 50% of the cats who were diagnosed with food
sensitivity had histopathology that described mild to se-
vere lymphoplasmacytic enteritis, /.e., inflammatory bowel
disease. Ironically, although abdominal radiographs were
performed to rule out Gl obstruction and abdominal
masses, abdominal ultrasound was not part of the diag-
nostic work-up of these cats.

The message for me is that when | approach an other-
wise healthy (i.e., no evidence of secondary Gl disease)
and stable (i.e., no significant weight loss or decrease in
appetite) young adult or adult cat presenting for chronic
diarrhea, | think “food first” as an appropriate early
diagnostic tool. | may prepare the owner for several

ROYAL CANIN'

sequential 2-week diet trials should the original diet fail. |
start with a prescription novel protein or hydrolyzed diet
(food allergy), as there does not appear to be a signifi-
cant clinical difference between the two (16). If that fails,
| consider an easily digestible diet (evidence-based) or a
Gl fiber diet (if large bowel) (17,18). Finally, | might employ
a bespoke elimination diet in the hopes of identifying a
single offending ingredient.

I Case presentation #3

When | consider adult and older cats with chronic di-
arrhea (Table 3), or if | am faced with young or young
adult cats where the chronic diarrhea appears to be a
local sign of a more systemic and serious problem, my
approach becomes more aggressive, both in terms of the
time-frame and the diagnostics. Although food sensitivity
and infectious causes of chronic diarrhea can cause sys-
temic signs, they are much lower on my list for a cat that
is more seriously ill. Case #3 is a 12-year-old M/N Persian
with chronic small bowel diarrhea, including significant
weight loss and poor body condition (Figure 4). Here,
the Ready-Fire-Fire-Fire approach with prophylactic de-
worming, diet trials, supplements or best-guess antibi-
otics is no longer appropriate. In this situation, since sec-
ondary Gl causes of diarrhea become more prominent
with age (e.g., linked to liver, pancreas or thyroid prob-
lems, etc.), | will attempt to rule out those that warrant
diagnostic investigation. Then, if | have done my job as a
clinician, the case probably comes down to my attempt-
ing to distinguish between IBD and Gl lymphoma. | start
with an illness script and Script Recognition — does this
cat look and feel like it has cancer (cachectic, muscle
wasted, thickened intestines) and does it act as if it has
cancer (lethargic and hyporexic)?

Then | apply Clinical Reasoning, paying attention to in-
congruities and key features — does it make sense that
the clinical signs of GI lymphoma were first recognized
two years ago? Does it make sense that IBD has led to a
35% loss of body weight over 2 months? Does it make

Table 3. A continuum of common case etiologies
ranked by age.

Age Etiology*
Young Infectious
Young adult Food

Adult Inflammation
Older adult Neoplasia

*The dashed lines between entries emphasize the overlap between etiologies.
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Figure 4. Case 3: a 12-year-old M/N Persian with chronic
small bowel diarrhea, including significant weight loss
and poor body condition.

sense that the cat is cachectic in the face of polyphagia?
Could the cat have more than one significant problem, as
in cases of feline triaditis?

I will check a TT4 for thyroid function and run a fasted
panel for folate, cobalamin, fTLI, and fPLI. Low levels of
folate and cobalamin are consistent with proximal and
distal small intestinal disease, respectively. A disparity
between the two, high folate and low cobalamin, is con-
sistent with some degree of dysbiosis. An elevation in
fPLI is consistent with pancreatitis, although | would look
closely for additional clinical signs such as dysrexia and
lethargy, or elevations in blood glucose and total bilirubin.
Finally, although exocrine pancreatic insufficiency is rare
in cats, it can cause chronic small bowel diarrhea with
weight loss, usually despite a good appetite (19). For me,
cobalamin is usually the most informative value on the Gl
panel (20); low values are associated with significant
small intestinal disease, and really low values may be as-
sociated with Gl lymphoma (21). In addition, cobalamin
can be easily supplemented (see Table 4, page 7).

In these more serious cases, an abdominal ultrasound
study may reveal findings consistent with small intestinal
disease, although thickened intestines or enlarged ab-
dominal lymph nodes can be non-specific (Figure 5). The
character and distribution of thickened intestinal walls
may influence my recommendation of endoscopy or sur-
gical biopsy, and a single focal thickening might heighten
my suspicion for an intestinal adenocarcinoma. Ultra-
sound can also be a useful modality for looking for extra-
intestinal disease (Figure 6) but like any other diagnos-
tic test, it is most effective when it follows clinical judgment
— an ultrasound exam should not be a “fishing trip”.
Whether biopsy tissue is best obtained by endoscopy
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Figure 5. Abdominal ultrasound image showing a sagittal
section of feline small intestine, highlighting a thickened
intestinal wall.

(partial thickness, limited access) as in Figure 7 or laparot-
omy (full thickness, unlimited access) is the focus of a
number of recent publications, much historical debate,
and is not a simple question to answer. Regardless of how
| obtain the tissue, | first check with my diagnostic labora-
tory to ensure | prepare the samples in a way that will al-
low me to make full use of the diagnostic testing available
(e.g., special media). | ask the pathologist to interpret the
histopathology using WSAVA guidelines, reporting on cell
type, severity, and architectural changes. | take full advan-
tage of advanced diagnostic techniques, including immu-
nohistochemistry, flow cytometry, and PCR, to help de-
termine cell phenotype and look for clonality (22).

If the histopathology and molecular assay results match
my Script Recognition and Clinical Reasoning, | proceed
with treatment. If it does not, | restart my “cine loop” and
try to make sense of the incongruity.

Figure 6. Abdominal ultrasound image showing an
enlarged, hypoechoic, feline pancreas with hyperechoic
surrounding mesentery, consistent with pancreatitis.
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Figure 7. Endoscopic view of the feline duodenum;
histopathology revealed moderate lymphocytic-
plasmacytic inflammatory bowel disease.

My preferred treatment for both feline IBD and lymphoma
are as set out in the “Chronic small intestinal disease in
cats” paper (see page 2-8) although | like to keep track of
the number of medications | am asking the owner to give
their sick cat, and avoid polypharmacy if at all possible.
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In summary, | approach a cat with chronic diarrhea as a
clinician, first and foremost. That is what | am trained to be,
and that is what the client is paying me to do. Fortunately,
that approach is also the best way for me to find an effec-
tive path to a correct diagnosis and an effective treatment.
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Nasal feeding tubes in dogs
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B Introduction

Nasal feeding tubes are easy to employ in small animal
practice and are suitable for various clinical scenarios;
they are intended for short-term (1-7 days) use and will
allow early enteral feeding to be commenced in a recu-
perating patient, although only liquid diets can be admin-
istered as the diameter of the feeding tube is limited by
the diameter of the patient’s ventral meatus.

Inserting a nasal feeding tube is quicker and safer than
placement of an esophageal tube, especially where a pa-
tient is not stable enough to undergo general anesthesia,
or where surgery may result in excessive bleeding —e.g.,

I KEY POINTS

¢ Nasal feeding tubes are easy to place
and allow easy short-term enteral
feeding in dogs that are unwilling or
unable to eat voluntarily.

e Both nasoesophageal and nasogastric
tubes can be used; there are advantages
and disadvantages with both options.

e |t is essential to ensure the tube is
correctly positioned on placement and
at regular intervals during use.

¢ A simple maintenance regime can help

minimize problems with the feeding

tube whilst in situ.
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if a coagulopathy is present. A feeding tube will allow the
clinician to determine if the gastrointestinal tract of an
anorexic patient will tolerate enteral feeding, and to as-
sess the factors that contribute to optimal feeding (i.e.,
amount fed, diet composition, and if continuous rate infu-
sion (CRI) or bolus feeding is better).

M Materials

There are various factors to consider when selecting a
suitable feeding tube (Table 1), and the clinician should
select the most appropriate one for the patient. The
other items required for tube placement are basic and
are shown in Figure 1.

B Positioning the feeding tube

There are two options for tube placement:

e A nasoesophageal tube, with the distal tip of the tube
sitting in the esophagus at the level of the 9™ intercos-
tal space. This method has the advantage of reducing
gastric reflux and the potential development of reflux
esophagitis or esophageal stricture. However, it does
increase the risk that administered food is aspirated
into the lungs, especially if the patient is in lateral
recumbency.

® A nasogastric tube, with the distal tip of the tube posi-
tioned within the stomach at a level caudal to the last
rib. This method allows the clinician to check if there is
food retained within the stomach prior to administering
the next bolus of food, and there is less risk of aspira-
tion if the patient is in lateral recumbency. However, a

—’
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Table 1. Feeding tube options.

Size 4to 12 Fr; 6, 8 or 10 Fr mostly commonly used in dogs.

50-100 cm depending on the size of the dog, but the tube should be long enough to allow the

I access port to be secured to the dog’s neck. If necessary, an extension tube can be employed.

The wall of the feeding tube needs to be thin, to allow the lumen to be as large as possible, but the
tube also needs to be flexible enough to minimize the risk of kinking, especially where the tube
bends as it exits the nose. The options include:

e Polyvinyl chloride (PVC): flexible, but such tubes become brittle and rigid the longer they are kept in

Material situ, especially when exposed to digestive juices. A rigid tube makes removal difficult and painful.
ateria
e Silicone: very flexible with little tendency to kink, but the relatively thick wall necessary for strength

results in a reduced lumen; since nasal tubes have a small overall diameter, silicone is therefore
not ideal.

¢ Polyurethane: this allows for a bigger lumen, but the tube tends to kink more easily as it exits the
nose if not properly fixed.

Different types of connection are available:

e A Luer-Lock connection is suitable for continuous rate infusion (CRI). However, using such a
connection in a patient that also has (central) vascular access may lead to inadvertent

Access intravenous administration of food if the wrong tubing is connected to the IV port.

ports ) ) ) .
¢ A tapered extension connector will allow a feeding syringe to be used.

e A “Christmas tree” adaptor allows a tapered extension connector to be transformed into a Luer-
lock connection, which is useful for temporary continuous infusion of food.

Although many feeding tubes have side holes, an open-ended tube has the advantage of reducing

e the risk of clogging; an open-ended tube is also easier to clear by flushing if it becomes blocked.

Figure 1. Equipment needed for tube placement: 2% lidocaine (with 0.5% epinephrine), lidocaine spray, 2 mL syringe, feeding
tube, 10-20 mL syringe, waterproof marker, elastic self-adhesive bandage, tape, suture material, needle holder, scissors.
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nasogastric tube does increase the risk of gastric re-
flux and reflux esophagitis as a result of interference
with the cardiac sphincter function.

The advantages and disadvantages of the two methods
have not, to the authors’ best knowledge, been properly
scrutinized in veterinary medicine, and no recommenda-
tion as to the better method is offered. Personal prefer-
ence, patient characteristics, and disease-related aspects
will determine the choice for positioning the feeding tube.

B Preparation

e |t is essential to measure and mark the feeding tube
before placement. The point at which the tube reaches
the thoracic inlet is marked with a waterproof pen
(Figure 2). If a nasoesophageal method is to be used,
the tube should extend to the 9" intercostal space; for
the nasogastric option, the tube should extend to a
level caudal to the last rib. With either scenario, the
point at which the tube will exit the nose when the
tip is in the desired position is marked with a small
butterfly tape (Figure 3).

Figure 2. Determine the length of the feeding tube
required to reach the thoracic inlet (a) and mark the point
at which the tube should exit the nose using a waterproof
pen (b).
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e |[tis important that the tube is of sufficient length; if neces-
sary, extension tubing can be used. The exterior section
of the tube or extension should be able to run from the
tip of the nose to the dog’s neck without undue tension.

e The feeding tube can be placed with the animal fully
conscious or under light sedation. In either case, local
analgesia of the nasal mucosa is necessary; apply one
drop of lidocaine into both left and right nares (if tube
placement using one side of the nose is difficult, the
clinician can try the other side) 2-5 minutes before in-
troduction of the tube. Lidocaine with epinephrine is
preferred as this produces local vasoconstriction in the
nasal capillary beds.

B Introduction of the tube

e The tube should be lubricated with lidocaine or silicone
spray. With the dog standing, sitting or in sternal re-
cumbency, its head should be held facing forward,
with the nose tilted upwards using a thumb or finger
while introducing the tip medially and ventrally to guide
it into the ventral meatus of the nose; the tube should
slide into the nose without resistance (Figure 4).

Figure 3. Determine the length of the feeding tube (a) and
mark the point it will exit the nose with a butterfly tape (b).

© Joris Robben & Chiara Valtolina
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Figure 4. The tube should enter the ventral meatus of the
dog’s nose without resistance.

e Advance the tube into the pharynx and watch for the
dog swallowing; when it does, further advance the tube
up to the level of the first mark, indicating that the tip of
the tube is at the thoracic inlet (Figure 5). Observe for
any coughing or gagging which may suggest inadver-
tent introduction into the trachea.

e [f a guidewire has been used to stiffen the tube, it
should be removed at this point (Figure 6). Use a
10-20 mL syringe to check correct positioning in the
esophagus (Figure 7). Firstly, apply suction with the
syringe; a vacuum should be evident. Secondly, intro-
duce some air to determine if the feeding tube is patent
and not accidentally kinked in the trachea (see below).

e |f placement of the tube is correct, it can now be ad-
vanced to its intended position until the butterfly tape
reaches the nares.

B Fixation of the tube

e The tube can be sutured to the skin of the muzzle, as
close as possible to the side of the nasal planum
(Figure 8). The tube can be guided through the lateral
groove under the nares. It is important not to bend the
tube too tightly; allow some room to prevent kinking.

e Fixation using tissue adhesive is generally not recom-
mended; although the adhesive can be applied easily
and will initially hold the tube securely, the glue tends
to become brittle, and the tube can become loose
shortly after fixation.

e The tube can then be positioned over the top of the
nose and between the eyes onto the forehead, where
a fixation suture can be used to hold the tube; alterna-
tively, the tube can be positioned along the lateral

© Joris Robben & Chiara Valtolina
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Figure 5. Advance the tube into the oesophagus as the
dog swallows; feed the tube to the first mark, indicating
that the tip of the tube is at the thoracic inlet.

n.l

Figure 6. If a guidewire has been used to stiffen the tube,
it should be removed at this point.

aspect of the face (above the whiskers and below the
zygomatic arch) and sutured in place.

e Finally, the feeding tube can be taped to a bandage
lightly wrapped around the neck (Figure 9).

* An Elizabethan collar is often necessary to prevent the
patient removing the tube but this can have a negative
effect on voluntary food consumption, and the collar
should be removed regularly to check if the patient
wants to eat unassisted.

B Correct tube positioning
Checks should be performed both during placement
of the tube and each time before using the tube. The
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e

Figure 7. Use a syringe to check correct positioning of the tube. If suction is applied with a syringe, a vacuum should be

evident (a). Air can be introduced to verify that the tube is patent and not accidentally kinked in the trachea (b).

method as described above (1) should result in success-

ful placement, but two other tips are:

e |f the dog swallows when the tip of the tube is in the
nasopharynx/oropharynx, this gives better assurance
that the feeding tube is entering the esophagus.

e Check visually and manually on the left side of the neck
to verify correct placement whilst advancing the tube
down the esophagus.

Once the tube is in position, it is prudent to check the
placement before each feed. This can be done in sev-
eral ways.

e Check with a syringe as described above. However,
note that dyspnea or nausea can make a patient swal-
low air; this may result in an initial aspiration of gas with
the syringe, giving the impression that the tube has en-
tered the trachea. However, if aerophagia is present, the
amount of air retrieved should be limited. In addition, if
air can be easily flushed through the tube with a syringe,
it offers reassurance that the tube is not kinked.

e Flush the feeding tube with 2-20 mL (depending on
the size of the dog) of isotonic electrolyte solution; if
the tube is in the airway, it should elicit coughing (but
note that very sick patients with reduced conscious-
ness or animals under sedation may not cough).

¢ With a nasogastric tube, 5-15 mL of air can be injected
in the tube; borborygmi may be heard by auscultating
the cranial abdomen.

e Unless the tube can be seen/felt within the cervical
esophagus, none of the above techniques are fool-
proof. If in doubt, lateral thoracic radiography can be
performed (Figure 10).

=
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B Contraindications and complications
There are various situations where using a feeding tube is
contraindicated or should be used with caution. These
include vomiting, dyspnea, or where there is an increased
risk for aspiration of gastric contents (e.g., if the swallow-
ing reflex is absent, if the patient has reduced conscious-
ness, or is in lateral recumbency). In addition, a tube may
not be suitable if the patient has a head injury involving
nose/nasal cavity or pharynx, or if there is a coagulo-
pathy, where tube placement can cause epistaxis.

Various complications can also arise with a feeding tube.
These include:

e Epistaxis

e Rhinitis/sinusitis

Figure 8. The tape should be sutured as close as possible
to the side of the nasal planum, using the lateral groove as
a guide.




Figure 9. The tube can be guided along the lateral aspect
of the face, with a fixation point on the cheek to hold the
tube in place. It can then be taped to a bandage lightly
wrapped around the neck.

e Dacryocystitis

e Aspiration pneumonia (if the tube is accidentally placed
in the airway or there is food reflux)

e Kinking of the tube (usually where the tube exits the
nose; this in turn is dependent on the material used for
the tube and how the tube is positioned)

e Clogging of the tube (more common if the tube has a
small diameter and/or side holes rather than open ended,;
inadequate maintenance can also lead to clogging). It
is important to flush the tube frequently (see below); a
blocked tube may be cleared by installation of water, a
carbonated beverage or pancreatic enzyme solutions

e Esophageal irritation or gastric reflux esophagitis

 Tube dislodgement by vomiting or sneezing

The tube may also be removed by the patient, either ac-
cidentally or deliberately. Deliberate removal can occur if
the patient feels discomfort, e.g., due to irritation from
the holding sutures, painful rhinitis, or if the tube inter-
feres with the animal’s field of view or facial whiskers
(more commonly in cats).

If the cause cannot be determined, or the problem re-
solved, it may be necessary to use an Elizabethan collar
(Figure 11) or to consider another method of assisted
feeding (e.g., an esophageal feeding tube).

B Continuous or intermittent feeding?

In a retrospective study looking at both feline and canine
patients fed via naso-enteral tube for 24 hours, no sig-
nificant differences in gastrointestinal complications (vom-
iting, regurgitation and diarrhea) were demonstrated for
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Figure 10. The best method for checking the posmon of the
feeding tube is by obtaining a lateral thoracic radiograph.
This figure is a compilation of two separate radiographs and
shows a nasal feeding tube which has become looped and
accidentally positioned in the trachea.
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Figure 11. The patient must be checked frequently to
ensure the tube remains in place. An Elizabethan collar
may be necessary to prevent accidental removal of the
feeding tube by the patient.

continuous rate infusion (CRI) versus bolus feeding (2).
However, each case should be treated on its own merits
and the clinician should be aware of possible problems;
for example, it has been reported that cats with feline
hepatic lipidosis may have a reduced stomach volume,
which could initially increase the risk of emesis, nausea
and discomfort if bolus feeding is employed (3).

e Continuous rate infusion is recommended for debili-
tated patients that have been anorexic for a long period
of time, as they may have limited gastrointestinal ca-
pacity. In such situations, trickle feeding is often com-
bined with the administration of prokinetic drugs (e.g.,
metoclopramide or cisapride). This method is less labor
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intensive and is less likely to cause gastric distension
and discomfort during feeding. However, CRI does not
resemble normal physiologic food intake, and accumu-
lation of food in the stomach may go unnoticed, lead-
ing to regurgitation or vomiting. The liquid diet should
be kept at room temperature (i.e., not chilled) and it is
important to ensure the food does not precipitate in the
syringe or bag; this can be prevented by regular agita-
tion of the mixture.

Intermittent (bolus) feeding can be used in less de-
bilitated patients, e.g., if the animal is discharged with
the tube in place for the owner to feed at home. This
method is more physiologically normal and allows
monitoring of the feeding process, and also permits the
clinician to ensure that the stomach does not become
overfull. It is, however, more labor intensive and can
cause discomfort and nausea in some patients. Always
make sure the food is lukewarm and administer it slowly
(< 3 mL/kg/min): rapid distension of the stomach in an
anorexic patient may cause nausea, discomfort and
emesis. A syringe pump can be used to administer
small volumes of food at a set pressure; if feeding man-
ually, excess force can cause the tip of the feeding tube
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to vibrate and induce vomiting; this is more likely with a
nasoesophageal tube. After feeding, the tube should
be re-flushed and the end closed to prevent food or
water escaping.

B Tube maintenance

The feeding tube should be checked regularly, at least

every 2-4 hours for CRI and before each use for bolus

feeding. This involves:

e A visual check to ensure the tube is positioned cor-
rectly and that the sutures are holding. If the tube is
missing, check to see if the dog has vomited the tube
or bitten off the exterior section of the tube.

¢ Aspirating the tube to determine if food can be retrieved:
if a large amount is aspirated with a nasogastric tube it
can be an indication of residual stomach contents due
to decreased gastrointestinal motility and prolonged
stomach emptying. CRI tubes should be flushed regu-
larly — at least every 4-6 hours, or more frequently if re-
quired — with 5-10 mL of lukewarm water (depending
on the size of the tube) whilst observing the dog for
discomfort (e.g., salivation, coughing, gagging, or vom-
iting); the same technique should be employed for bo-
lus feeding before each meal.

1. Herring JM. A novel placement technique for nasogastric and nasoesophageal
tubes. J Vet Emerg Crit Care 2016;26(4):593-597.

2. Campbell JA, Jutkowitz LA, Santoro KA, et al. Continuous versus intermittent
delivery of nutrition via nasoenteric feeding tubes in hospitalized canine and
feline patients: 91 patients (2002-2007). J Vet Emerg Crit Care
2010;20(2):232-236.

3. Armstrong PJ, Blanchard G. Hepatic lipidosis in cats. Vet Clin North Am Small
Anim Pract 2009;39(3):599-616.
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Further reading

e Eirmann L, Michel KE. Enteral nutrition. In: Small animal critical care
medicine, 2" ed. Silverstein DC, Hopper K, eds. St. Louis: Elsevier Saunders
2015:681-686.

e Campbell S, Harvey N. Assisted enteral feeding. In: Advanced monitoring and
procedures for small animal emergency and critical care. Burkitt Creedon JM,
Davis H, eds. Ames: Wiley-Blackwell 2012:496-512.

e Dorfelt R. A quick guide to feeding hospitalized cats. Vet Focus 2016;26(2):
46-48.
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