Small Animal Medicine
Module 9

Gastroenterology 1 — The Liver

and Pancreas

Richard A. Squires
Massey University
New Zealand

Certificate in SA Medicine

G, RESPIRATORY DISORDERS
Clinical evaluation of the respiratory system

Principles and applications of diagnostic aid: (radiology, endoscopy)
Diagnosiz and management of the common dizorders

7. GASTROINTESTINAL DISORDERS

Clinical evaluation of the gastraintestinal system, including the liver and pancreas
Principles and applications of diagnostic aids (laboratory tests, radiology, endoscopy
ultrazonography)

[hagnosi: and management of the common drsonders

B. ENDOCRINE AND METABOLIC DISORDERS

Chinical evaluation of the endocnine system

Principles and applications of diagnostic aids (laboratory testing, radiclogy
ultrazonography)

Diagnoziz and management of the common disorders

9 URDGENITAL DISORDERS

Clinical evaluation of the urinary and genital system
Principles and applications of diagnostic aids (laboratory testing, radiology,
ultrazonograp
Diagnosis and management of the commeon disorder

Certificate in SA Medicine

Systematic problem-solving approach.

Experience in the management of common
medical diseases.

Detailed knowledge of rare conditions and
practical knowledge of highly sophisticated
diagnostic methods and therapy not required.

Certificate in SA Medicine

THE ROYAL COLLEGE OF VETERINARY SURGEONS

CERTIFICATE IN SMALL ANIMAL MEDICINE « COMMENTARY AND SYLLABUS

Commentary
1. The syllabus tor small animal medicine relates only 1o the dog and cat and s presented as a
e It details the major aeas wpan
hat candidates have a good
general edge of the pathophyvsiological basis of diseaze and of clinical pharmacology
Examirgrs will also expect candidates to be familiar with current literature in small animal
rmeslicine.
2. Candidates should possess both theoretical and practical knowledge of small ammal medicine
an it applies w ger | practioe. Emphasis will be placed on a systematic problem salving
approach to procedures required to establish a specific diagnosiz and on therapeutic modalities

Candidates must have gained experience in the management of common medical dissaze:

3. A detailed knowledge of rame conditions and a practical knowledge of highly sophisticated
methods of diagnosis and therapy will not be equined

4, Candidates should have a sound knowledge of suitable patient selection and pragnosi

5. Weltare and ethical conziderations in treatment of small animal cazes - candidates are
remirshed of their commitment as registersd members of the Roval College of Veterinary
Surgeons 1o pay attention to the weltare of animals under their cane

Certificate in SA Medicine

A good general knowledge of the
pathophysiological basis of disease and of
clinical pharmacology.

Familiarity with current literature in small
animal medicine.

Theoretical and practical knowledge of small
animal medicine as it applies to general
practice.

Case challenge

A7 year-old FS Doberman pinscher is
presented to an emergency room in a coma.
The owner reports some depression and
‘vacancy’ over the last several weeks. Faeces

are black and tarry on rectal examination.
PCV and TPP are both moderately low.
There is moderate hypoglycaemia. A buccal
mucosal bleeding time is markedly prolonged
but the activated clotting time is within
the normal range.



Table 1.1 Some

Case challenge

Ultimately this dog turns out to be
comatose as a consequence of advanced
chronic hepatitis and gastrointestinal
bleeding. Reflect upon this information
and generate some plausible
pathophysiological explanations for the
clinical observations. Why wasn’t the
chronic active hepatitis detected earlier?

Why focus on clinical problems,
rather than specific diseases,
patterns or syndromes?

+ Because problems are what you are
presented with in clinical practice, and you
have to try to solve them

« Thinking in terms of syndromes encourages
‘pattern recognition’ diagnosis, which can
be less inclusive

il pronblinss of dugs and cals

Abdominal mass Abdominz! pain abdominal swelling fenlargement
Abortion Aggressan Alopecia
Anisacoria Anoresia | nappetance furthritis
Ascites Aravia Back [ neck pain
Bleeding (excessive, proknged) Blindress
Cal hythmia Cardize murmur r
i Congh
Diarrbea ny
Dysproaa suria / pollakiaria / stranguria
3 Fazcal incontinence Fever
Flawlence | barborygmi Gagqing Growth retamdation
Hemrnatochesis Haad shakey Head Ll
Hepatomegaly / microhepatica Hypathermia Icterus ( jaundice

Inconcinence (faecal, urnary) Infertility
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heart / lung sounds M
[e]
Py
Fatadhias
Pleural effusion Ereumcthol
Polydipsia { polyuria Polychagia Preputial dischamge
Prophioceptive deficits Prurkus Fed eyals)
Regugitation Retinal abrormalites Seizure(s)
Skeleral f bone pain Skeletal swelling [ deformity ki ons (e.9., pustules, scales)
Srwmeersg [ roeal dechang Splirmmegaly st terter
Syncope Tachyproea Urinary incontinence

W
W
W

ring discolouration Urinary cutfiow obstructon Uring spraying

'aginal dscharge Wiaamniting (acute or chronic) ‘Wealness (episodc or persistent)
bk I

Flus

s Problems identified 2 2 result of clincopathologscal lsboratory tests (2.g, noaregenerative anaemsa)
s Problems identified during imaging stadies (e.g., splenomepaly)

s Problems identified by surgery, endoscopy, biopsy

=

What is a ‘clinical problem’?

“Any deleterious deviation
from normality, described at

the level you currently
understand it”

A problem can be:

« The owner’s presenting complaint
« A historical finding you elicited
« A physical examination finding
« An abnormal laboratory test result
« An abnormal radiographic finding
« Any other detrimental abnormality

+ A problem deduced from combinations
of the above

Preliminary Data
(history, physical exam)

Problem List

Contemplation
leads to
further

guestions

Differential diagnoses for each problem

N\

DIAGNOSTIC HYPOTHESES



DIAGNOSTIC HYPOTHESES

N

Further diagnostic tests, data gathering

N

Problem list and hypothesis refinement
N
ohere

A V, adeguacy

Verify hypotheses

REJECTS ~N

Final diagnosis

Compared to experts,
novices tend to...

« Misidentify or miscategorize problems

« Consider fewer diagnostic possibilities;
i.e., narrow down too soon

« Cling more tenaciously to their diagnostic
hypotheses, even in the face of strong
‘conflicting’ data

Diagnostic Reasoning

Q?robabaiistic

Deterministic

Law of Parsimony

““the assertion that no more causes
or forces should be assumed than
are necessary to account for
the facts”

Etymology
ME f. L parsimonia, parcimonia f. parcere
pars- spare

Diagnostic reasoning is...

« Intricate

«+ Integrative

« Multi-layered
o Causal

o Probabilistic

o Deterministic

« Error prone

The problems
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Chronic passive liver congestion Chronic passive liver congestion

A real nutmeg, cut open The problems
1

o

i

The problems

The problems




The problems

The problems

The problems

Pattern recognition:
Signalment

« Bedlington terrier

« West Highland white terrier, Skye terrier,
Dalmatian, Siamese cat (plus, perhaps,
many others)

« Doberman pinscher (especially middle-aged
females), English and American cocker

« Persian and Himalayan cats (often less than
two years of age)




Pattern recognition:
Signalment

« Yorkshire terrier, Maltese, Dandie Dinmont
terrier, Pug, Miniature schnauzer (often less
than two years of age)

« Australian cattle dog, old English sheepdog,
Irish wolfhound, Golden and Labrador
retrievers (often less than two years of age)

o Cairn terriers

History

Physical examination

Pattern recognition:
Signalment

« Chinese Shar Pei; Abyssinian, Siamese and
Oriental cats

History

« Stunted growth;

« Previous cystotomy for ammonium biurate
urolithiasis (suggests PSS);

« Recent treatment with a potentially hepatotoxic
drug;

« Anaesthetic intolerance;

« Drug intolerance;

« Recent, marked weight loss and anorexia in a
previously obese cat (often after stress; suggests
hepatic lipidosis).

Physical examination




Laboratory tests

Liver enzymes

* ALT
o AST
¢ ALP
* KGT
« Arginase

Biochemistry! 7 Haematology

aratynn of e POTA samild waing i Abouii CELL DYN 3500 sratyse and maruied sifwrantal

| Units Ret. Range
Calelum || 86 mmoll  2.03-2.81 T . gt
Phosphorous | | mmold  1.01-3.53 Ui 3 gh

CK i VA 53-821 HOT 5 i

AST 53 i 2.79 ey 0

Total Protein | 721 Sk’ g 47.4-506 MCH - 2. =

Abumin || a0t oy g 28.7-38.7 MCHC 338 ol

Globulin | 33 gl - _ P

AGratio || 122 0.83-201 S e ik

ALT | 208+ 5: n 3-58 S bl : S e

ALP 4007 +15% 1un 6-167 e S e

Urea i 38 mmoll 25-84 L i | y <10%

Creatinine || 4% | umolA 57 -128 Eosnophis || 0%

Amylase | w 350 - 920

Lipasa i wn 14-282 Lh,[k Erythrocyte matphology:

Glucose | i mmell  38-58 — . 2V Red cells show Mild anisocytosis with occasional Howell Jolly, bodies present.
Bllirubin | | ! umol/l 0-6 |

Cholesterol | 5t mmoll  32-9.3




Patient factors we need
to consider

Alkaline phosphatase

* T,,, cats 6 hours, dogs 70 hours * Species
+ glucocorticoid-induced isoenzyme in dogs +Age
« Anticonvulsants also induce this enzyme

+ Numerically modest increases in cats (say
are very impressive vs. dogs

+ Breed

+ Gender & pregnancy

+ Drugs

« Hydration & nutritional status
« Stress & intercurrent illnesses

Species Age

Laboratory Value  Species differences

Alanine aminotransferase Normal feline ALT, ALP and Laboratory Value Age differences

i bilirubin concentrations are Calcium Associated with active bone growth, serum calcium and phosphorus are higher in puppies
Alkaline phosphatase lower than those of dogs. ALP than in adults. Phosphorus is usually more substantially elevated than calcium.
T is particularly important: modest Phosphorus

otal bilirubin elevations of ALP are much Alkaline phosphatase Puppies have two to three fold higher serum alkaline phosphatase than adults throughout the
more significant in cats than in period of skeletal growth. This is a consequence of the bone isoenzyme. Levels are even

dogs more impressive (20 to 25 fold elevation over adult levels) during the first few days of

postnatal life. This may be because of intestinal absorption of intact alkaline phosphatase

Cholesterol Cholesterol is usually lower in from colostrum.
cats than in dogs Bilirubin Slightly higher in very young puppies than in adults. It declines to the adult level by about two

B i I weeks of age.

Creatine kinase CK values can be variable in
both species, but particularly in
cats Urea Serum urea nitrogen concentration depends heavily on the length of the pre-sample fast and

- i the protein content of food previously ingested. Making the rather artificial assumption of
Creatinine The normal range for creatinine equal duration of fast, and identical food; urea would be somewhat lower in puppies than adult

extends higher in cats than in dogs.

Creatinine ‘Somewhat lower in young animals than adults, because of relatively low muscle mass.

dogs Total protein Concentration is lower in young animals than in adults because of low albumin and globulin
levels. Albumin concentration reaches an adult level by about two months of age. Globulin
Phosphorus The normal range for takes longer.

phosphorus and urea extends
lower in dogs than in cats

Liver enzymes decline in advanced chronic disease
Some extrahepatic causes of serum liver enzyme elevation (there,s less remaining tissue to leak or produce enZymes)

ALT  AST

il i
Anticonvulsant therapy




Case scenario

Serum chemistry

An apparently healthy 14 year-old FS
Beagle is presented for an annual health + Albumin / globulin
check. Physical examination reveals no + Cholesterol
significant abnormalities. Routine blood + Glucose
work and UA reveals an ALT of 312 U/L o Urea
(ref. range 8-60) but no other « Bilirubin
abnormalities.

What would be your approach?

Serum bile acids

1z Ausst Vet ] 1995 Ape T2

Enanenm
 Aust Vet T 1995 Jun THE) 236

Post-prandial serum bile acid i and it in Maltese dogs with and without
hepatic vasenlar anomalies.

Tizdall FL, Hunt GE, Tsoukalas G, Malik R
Departmens of Veterinary Anatomy, Univessity of Sydney, New South Wales

Post-prandial serum bile acid concentrations were measured in 200 Maltese dogs in an attempt to identify those with subclinical
pottosystemic shunts, Five of these were later shown to have hepatic pathology or abnorrnal liver function. Tn the other 195 Maltese,
bile acid concentrations ranged from 1 to 362 mumol L-1 (mean +/- 2D, 70 +/- 30 mumel L-1; median, 65.0 mumel L-1). Of these,
79% were above the reference range (0 to 31 mumol L-1) established from 23 mixed-breed control dogs. It was therefore not
possible to determine the prevalence of subclinical portosystemic shunts on the basis of bile acid determinations. Further investigation
of liver fanction was performed to investizate why bile acid concentrations were increased in these dogs. Rectal ammonia tolerance
positive il tests were normal in 102 of 106 Maltese tested and liver samples (11 degs) and plasma bioct profiles (9 dogs) d 4

no significant hepatic disease or d Of 2 Maltese with b after ad of chloride, one had|
alarge congenital portosystemic shunt that was confirmed at surgery. In the other there were no macroscopic portosysteric
commnications, but a Iver biopsy showsd histological changes consistent with microscopis portovascular dysplasia Total serur bile
acid concentrations were consistently lower when assessed by high-performance liquid chromatography than by an enzymatic
spectrophotometric method. This discrepancy was substantially larger in Maltese than i control dogs, suggesting the presence of an
additional reacting substance in the serum of Maltese dogs

]
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Serum bile acids

Enterohepatic Circulation of Bile Salts
Circulation of Bile Acids
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Cholesterol Systemic d o : Duodenum
(chanodeany) cholicacias | Circulation

touning conjugabon \@ IS% ¥ Jejunum

|
l Portal

Gallbladder  Circulation
(empties on feeding) I
90%

Ileum

Duodenum —— |leum
10% 1
Feces

10



Blood ammonia

Avadabie online at www.scencedirect.oom
lcllNc.@ﬂ'nlﬂ"
ELSEVIER
Invited eritical review
Diagnostic methods in hepatic encephalopathy

Juan C, Quero Guillén ™, Juan M, Herrerias Gutiérrez

Hyperammonaemic encephalopathy
secondary to selective cobalamin
deficiency in a juvenile Border collie
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Blood ammonia

T3 Al Vet Assoc, 1597 Jun 668

Transient hyperammonaemia in an adult German shepherd dog.

Labetti RG, Miller DE, Dippenaar T

Department of Medicine, Faculty of Vetermary Science, Unwersity of Pretonia, Onderstepoort, South Affica.

4 3-year-old male German shepherd dog was presented with severe generalised seizures. The dog was protein-intolerant and
showed severe k on ammonia stimulation, The & state was present for at least 6 weeks and then
spontaneously resolved. Mo obvious cause (liver disease, portocaval shunts, urea cycle enzyme deficiencies, drug therapy or urinary

fract cbstruction) could be identificd. Tt is possible that this dog had a variation of transient hyp erammonaemic syndrome, described
inman and recently in a juvenils Trish wolfhound, that stended into adulthood

Blood ammonia
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Coagulation profile

Inactive Carboxylated
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Vitamin K-Dependent
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Imaging
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Per rectal po
dogs and cats,

Daniel GE, Bright B, Ollis P, Shll B

Drepactment of Trbam Practice, College of Vetermary Medicine, Ursversity of Tenness aoalle 37501-1071

using 99mTechnetum pestechnetate (99mTe0M-) was used to dagrose portosystemes shits (P
n dogs and two cats. Stunt fractions, representing the percent of portal blood that bypasses the
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before surgical confimation &
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Liver biopsy

« Category of disease
* Degree of severity

* Degree of chronicity

Liver histopathology

™ 1z Vet Badiol Timazcand 2005 Mar-Apr46(2):153-6

Use of $9mTCO4(-) trans-splenic portal scintigraphy for diagnosis of portosystemic shunts in 28 dogs.

Marandi F. Cole RC. Tobias KM, Herry CR, Avenell J, Daniel GH
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Liver biopsy

T A Vet Med Assoc, 2004 Jan 122413758

A of d-guided fi dl i

cats: 97 cases (1990.2000),

of the liver and cytologic Mindings in dogs and

Wang KY, Pancicra DL,

1 Hukibat RE, Hadi 24

Depastment of S
Blacksburg, VA 2

all Aniraal Clescal Sciences, Virginia-Maryland Regional College of Vetennary Medicine, Virgiia Tech,

OBJECTIVE: To cvaluate the accuracy of ultrasound-guided fine-needle aspiration of the liver and eytologic findings in dogs and cats.
DESIGN: Retrospective study. ANIMALS: 56 dogs and 41 cats. PROCEDURE: Medical records of dogs and cats evaluated from
1990 to 2000 by use of cytologic and histopathologic examination of the liver were reviewed. Histologic and cytologic diagnoses were
categorized as vacuolar hepatopathy, inflammation, neoplasia, cirthosis, primary cholestasis, shunt, nermal, and other. RESULTS
Owerall agreement between the histopathologic diagnosis and cytologic diagnosis was found in 17 of the 56 (30.3%) canine cases and
21 of the 41 (51.2%) feline cases. Vacuolar hepatopathy was the category with the highest pereentage of agreement. Vasucler
hepatopathy was identified via cytologic examination in 7 of 11 and 15 of 18 dogs and cats, respectively, in which histopathologic
esamination sevealed that f was the predominant disease process. Howerer, it was lso the category iha ras most commorly

i via cytologic discase was accurately identified cytologically in 5 of 20 and 3 of 11 dogs and
cats, respectively. CONCLUSIONS AND CLINICAL RELEVANCE: Acknowledging the limitations of cytology and the extent of
discrepancies between cytologic and histopathologic findings in dogs and cats wil help clinicians malce better decisions in diagnosing
liver disease
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Central vein ——

Bile canaliculus —
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(lymphatic drainage)
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Liver histopathology

Rupes -- history

« Since the age of 4 months,
Rupes has failed to thrive

« He is thinner than he
should be

« His appetite is mediocre, but
he drinks quite well

« 2-3 hours after eating, he
often becomes ‘vacant’ and
stares into space. Sometimes
it is difficult to rouse him.

Liver histopathology

A skinny, spaced-out, Yorkshire Terrier puppy
8 month-old, male

Rupes -- P.E.

« Underweight, body condition
score 3or4/9

« Distinctly dull for a puppy of
this breed and age

¢ TPR normal

+ No abnormal auscultation or
palpation findings. Abdomen
feels rather empty

Central vein drains
into hepatic veins and
inferior vena cava

14



Routine blood
work

« Mild, non-regenerative
anaemia with slight
microcytosis (small RBCs)

« Serum albumin, urea and
glucose all slightly low

Routine urine
analysis

+S5.G. 1.013

o Ammonium biurate
crystals present in
abundance on sediment
examination, otherwise
normal

Abdominal
ultrasonography

+ Numerous small bladder
stones seen.

« Very small liver

« A ssingle, large, extrahepatic
portosystemic shunt with
turbulent blood flow was
observed

Routine urine analysis

Plain abdominal
radiographs

o Attiny, ‘sliver’ of a liver

Serum bile acids

« Pre-prandial: slightly
raised above normal
« 2 hours post prandial:
markedly elevated

15



Blood ammonia

« Abnormally high 4 hours
post prandially

Case progress

« Rupes was anaesthetized
and taken to surgery

« The plan was to carry out a
mesenteric portogram (dye
study) if a ligatable shunt
was not rapidly identified

Temporary medical
management

+ Rupes was sent home for
several days on a low protein
diet, an oral antibiotic and
lactulose (a laxative)

« The owner reported that Rupes
was noticeably brighter and
did not become ‘vacant’ 2-3
hours after meals

16
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y Y [ of celloph handing for " ¥ ic shumts in 106 dogs and 5 cats,
* The abno rmal Sh u ntl ng ' ~ Hunt GE, Kumueling A, Tisdall PL, Marchevsky AM, Liptak JM, Youmans KR, Goldsmid SE, Beck JA
Vessel was Identlfl Ed a d : 5 Vetenmary Cardiovascular Usst, Faculty of Vetermary Science, Ungversay of Sydney, Sydney, Avstralia ghhimt@mai usyd edo au

partially ligated

neurclogic or ofher serious complications, and the owners' perception of
urgery. RESULTS : Ninety-five dogs and all 5 cats had extrahepatic shunts. Elewen dogs had intrahepatic
* B | ad de s stones were shunts. Six dogs (5.5%) died as a result of surgery from portal hypertension (2 dogs), postligation neurologic dysfmction (2), spleric
2 hemerrhage (1) and suspected narcetic overdose (1). Serious complications were more common in dogs with intrahepatic shunts than
removed at Cys Otom 2 those with extrahepatic shunts (P=002). Postk neurclogic d d treatment in 10 dogs and 1 cat; 8 dogs and
the cat survived. Clinical signs attributed to portosystemic shunting resolved or were substantially attenuated in all survivors.
TPostoperative serum bile acid concentrations or resuls of ammonia tolerance testing were available for 88 animals, 74 (84%) were
normal and 14 (16%) were abnormal. Multiple acquired shunts were documented in two animals. CONCLUSIONS : Cellophane
banding is a saf and cffective alternative to other methods of attenuation. CLINICAL RELEVANCE : Slow occlusion of

¢ Ru peS was castrate d - portosystemic shunts using a variety of methods is being evaluated world wide. Cellophane banding s a relafively simple procedure

with comparable safoty and efficacy to proviously reported tochniques.
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Web-based information on
PS shunts

Bridget

_ An 8%2-year-old female spayed
Google: DOGS portosystemic English Springer Spaniel




Bridget -- Current complaint

Over the past 6 weeks, Bridget's owners have
noticed that she has been drinking and urinating
much more than usual. She has started to leak urine
while lying down asleep. In the last week, she seems
to have been having some difficulty seeing in the
dark.

Bridget -- Physical examination

T 38.3°C, P 90 (strong), R Panting
Bright, alert, well hydrated

Dilated pupils, hyper-reflective tapetal fundi,
direct and consensual pupillary light
responses intact.

Retinal exam: diffuse retinal atrophy,
abnormally small retinal vessels.

Abdomen slightly tense on palpation. No
abnormalities on rectal exam

Bridget is up to date on her routine vaccinations.
There is no history of previous illness or surgery
apart from the ovariohysterectomy. She has no
known allergies. Her appetite is excellent. There has
been no vomiting, diarrhoea, coughing or sneezing.

Bridget

Complete blood count
Test Patient Reference Range

WBC 6.9 6.1 -17.4 x 109/L

WHY IS ARECTAL EXAM Seg 4800 30115 x 10
PARTICULARLY IMPORTANT IN A Lymph 1.173 1.0- 4.8x 109L
CASE LIKE THIS? Eos 0.345 0.1 - 1.25 x 10°/L

Mano 0483 0.15-1.35 x 10°/L
Baso 1] Rare

REC 751 55-85x10L
HGB 185 120 - 180 gm/L
HCT 0.52 0.37 -0.55 L/L
MCV 67 66- 77 fl

MCHC 360 310 - 340 gmiL
Plasma Protein T2 50 - 75 gmfL
Platelets Adequate 145 - 440 x 10°7/L

Bridget

Bridget

- Urine Analysis
Serum Chemistry Profile Source cystocentesis

Test i Reference Range Volume 7 ml

SODIUM 145 - 158 mmol/L %:;;gw Yol yellow
POTASSIUM . 3.6 - 5.5 mmoliL L leag
Crione e 2y t
- mmaol N .

TOTAL CALGIUM ] 2,20 - 2,58 mmollL e, ﬁ:g::::
PHOSPHORUS . 0.80 - 1.6 mmoliL il o i
Al RS : cEAERlimme s Bilirubin osttive
UREA NITROGEN . 3.6 - 7.1 mmoliL B S
CREATININE ; 50-110 pmoliL e 4
TOTAL SERUM PROTEIN 50 - 75 giL rablinegen :
ALBUMIN 2235 gil
ALKP 0- 200 U/L )
CREATINE KINASE 0- 460 UL Sediment Exam

10- S0 U/L Epithelial cells few
ALT 0-130 UL Crystals few amorphous urates
TOTAL BILIRUBIN . 0- 6.9 pmolilL RECs too numerous to count
CHOLESTEROL . 2.58 - 5.85 mmollL WECs 0- 3/ hpt

Debris large amount




You are considering the possibility that Bridget’s
urinary incontinence is perhaps being
exacerbated, or made manifest, by her

polydipsia/polyuria. Given the blood test results,

renal insufficiency (but not failure), liver disease

or Cushing’s disease are reasonable differential
diagnoses. Diabetes mellitus is ruled out. In
fact, the low blood glucose is a little troubling.

You plan to repeat a blood glucose measurement

on a fresh, appropriately-handled sample; and to

carry out further investigations of liver and
adrenal function.

Bridget

Serum bile acids (pre & post prandial)*

Pre 147 (normal <12.25)

53.9 (normal < 36.75)

* Done by a calleague ane day affer an episade of bloating. Bridget was brought to the
practice out-ofhours because of @ distended abdomen. A stomach tube was passed
and the distension was relieved easily. The next day, serwm bile acids were measured.
Several days later, Bridget bloated a second time. Again, a stomach tube was passed
eqsily and the gastric distension was resolved.

Bridget

Repeat blood glucose:
3.1 mmoll (normal 3.9 -6.1)

Low Dose Dexamethasone Suppressioh Test

Resting level 221 (normal 83 - 221 nmollL)

4 hours post 69 (normal < 27.6 nmol/L)

8 hours post 83 (normal < 27.6 nmollL)

Repeat LDDST:

Resting 70 nmelL {nermal &3 - 221 nmeldL)

4 hour 63 nmeliL {normal < 27.6 nmolL)

8 hour 154 nmeliL {normal < 27.6 nmolL)

Repeat Abdominal Radiographs

An 8 cm diameter soft tissue mass i present in the cranial, dorsal, right abdomen. It displaces fhe
stomach into an abnormal position, so thal the stomach appears to be partially bwisted.

Abdominal U d findi

A mass Is present within the caudate lobe of the Iiver. It Is about 10 cm in diameter. It is very close

te the caudal vena cava, but does nol appear to be invading that vessel. The remainder of the liver is

of normal echogenicity, except for one or two hypoechoic nodules, with nodular
or some other process.

Diagnosis: Consider neoplastic liver mass. primary or secondary.
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Bridget

Surgical Pathological Findings

When the abdominal cavity was opened, the stomach was in an abnormal position. displaced by a
liver mass. A y firm, 10 cm di . round purple mass occupied the caudate lobe of the
liver. This lobe was resected wilh some difficulty. since it extended to the pedide of that lobe, very
close fo the caudal vena cava. Resection was considered o have been hcample!e The mass was

bmitted for histopathologi inati The was palpaled: it fell normal. The adrenal
glands were |rlspected A small mass was found on the right Edrenal gland. This was biopsied. The
left adrenal gland was normal. A g pexy was | ally, the Iver mass was

reporled to be a hepaloma and Ihe adrenal mass was reported as adlanal corfical hyperplasia.

Follow up (2 weeks post op)
Urinary incontinence and polydipsia / potyuria resolved complately within days of surgery.

Glucose &.1 mmoliL
ALKP 267 UL
LDDST normal suppression at 4 and B hours.

Glucocorticoids

™ T

PREDI ISONE
Tablets, JS?

PREDNISON |
e 5 mg

Azathioprine
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Ursodiol

Circulation of Bile Acids
Liver
Cholesterol Systemic

{Mm acs | Circulation

tn y jugation Wy 05%
i Gonj
| \\~‘ 5%
l Portal

Gallbladder  Circulation
(empties on feeding)

90%
Duodenum —— |leum
10%1
Feces

Drugs to combat copper
accumulation
o D-Penicillamine
o Tetramine (Trientene)

+ Zinc gluconate or zinc acetate

Managing
hepatic encephalopathy

o Diet
o Lactulose
« Antibiotic

+ Avoid hypokalaemia
« Avoid benzodiazepines

Colchicine

Antioxidant drugs

« Silymarin
+ s-Adenosyl-L-methionine (SAMe)

o Others

= I N =S N 2 =

CANINE VETERINARY DIET™
HEPATIC™

=@
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Canine chronic hepatitis

S

P
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Canine chronic hepatitis
TR

* J

Infectious Canine Hepatitis

« Caused by Canine adenovirus type 1 (CAV-1)
« Dogs (esp. puppies), foxes, wolves, coyotes,
skunks, bears; but not mustelids (e.qg., ferrets,
stoats)
« Acute hepatitis, respiratory Dz, ocular Dz,
+ encephalopathy, chronic hepatitis
+ interstitial nephritis
« Many subclinical infections occur

Canine chronic hepatitis

Infectious canine hepatitis

. . w{. 3 ‘

‘.
A 4 ’H‘*ﬂ s

Gy

Infectious Canine Hepatitis

« Young, recently-weaned dogs are most
susceptible; high mortality ~ 100%

+ Most adult dogs recover; ~ 10 to 30%
mortality

« However, virus localises in the kidneys of
recovered dogs; they continue to shed virus
for several months (especially in urine)
despite high levels of antibody
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CAV-1 can cause :

. peracute disease with death; or

. acute disease with anorexia, pyrexia then
severe abdominal pain (vomiting and
diarrhoea) and death; or

. subclinical or mild infection — most
common

Canine Adenovirus-1 (Infectious canine hepatitis)
Inhalation / Ingestion of the virus

Local replication
(in oropharynx, tonsils, cervical lymph nodes, thoracic duct)

Viraemia
(to eye, liver, kidney and endothelial cells)
Replication
Endothelial cells Parenchymal cells
ﬂ (liver, kidney) H

Haemorrhe{ges Transmission Necrotic lesions

[ ]

Excreted in faeces, saliva, urine

‘Blue eye’
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‘Blue eye’

‘Blue eye’

Days 8-21: resolving

Control of I.C.H.
« Isolation of infected animals
+ Thorough disinfection of infected premises

« Vaccination

‘Blue eye’ o . Oedema,
LAy (s inflammation

Day 7: Ag/Ab complexes (1), complement fixation (2), & leucocyte chemotaxis (3)

Confirmation of Diagnosis

« Clinical signs, clinical pathology, gross
pathology, histopathology (intranuclear
inclusion bodies)

+ Rising antibody titres
« Virus isolation, viral antigen in tissues, PCR

Feline cholangitis / cholangiohepatitis

 Suppurative cholangitis / cholangiohepatitis

» Lymphocytic cholangitis

Path iz and outy of extrahepatic biliary ob
J Small A Pract 2002 Jun:43(6):247-53

Mayhew PD, Holt DE, McLear RC, Washabau RJ.
Deparment of Clinical Studies, Sehool of inary Medicine, University of P, h
19104-6010, USA,

Extrahepatic biliary obstruction (EHBQ) was confirmed al surgery of necropsy in 22 cats. Biliary or

i wWas by in six cats and one cat had an undiagnosed
mass in the commoen bile duct. The remaining 15 cats had at least one of a complex of inflammatory
di i p 3 iohepatiti ilhiasis and ysiitie, The most commen
clinical signs were jaundice. ancrexia, lethargy. weight loss and vomiting. Hyperbilirubinaemia was present
in all cases. Distension of the common bile duct and gall bladder was the mosi commaonty observed finding
on i cals y lap for biliary dec and
diversion. Morlality in cats with undertying necplasia was 100 per cent and, in those with non-neoplastic
leslons, was 40 per ceni. Long-lerm complications, in those thal sunived, included recurrence of
cholangiohepatilis, chronic walght less and recurrance of abstruction. Based on thase findings, the
prognesis for EHBO in cals must be considered guarded.
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Feline cholangitis /
cholangiohepatitis
o “Triaditis”
« Cholangitis / cholangiohepatitis

o Pancreatitis
 Inflammatory bowel disease

Feline hepatic lipidosis

Liver neoplasia

LTS - 3
= R

Feline bile duct carcinoma with mesenteric infiltration

Metabolic and toxic
hepatopathies

« Canine vacuolar hepatopathy
« Feline hepatic lipidosis

+ Hepatotoxicities
« Anticonvulsants (e.g., phenobarbital)
- Antimicrobials (e.g., trimethoprim-sulpha,
ketoconazole)
» Diazepam
 Methimazole / carbimazole
» NSAIDs (carprofen, paracetamol)

Portosystemic vascular
anomalies

« Intrahepatic
« Extrahepatic

Liver neoplasia

Canine bile duct carcinoma
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Liver neoplasia

Canine bile duct carcinoma

(e
Cat erythremic myelosis

‘Fractured’ liver (post trauma)

Canine bile duct carcinoma

Liver neoplasia

Dog haemangiosarcoma
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Exocrine pancreatic insufficiency

Exocrine pancreatic insufficiency

Exocrine pancreatic insufficiency

—————

Panzytra o
25 000ytrat '

Pancrealic digestive enzymes

To open: Move slide in direcion
Lift slide to remove cap
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Pancreatitis

N 2l wans B2

Pancreatitis

Ideas concerning pathogenesis Management

Meckcapos s actacapa com
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Pancreatitis




