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This	book serves	both	as	an	introduction	to	the	problem-oriented	approach	to	clinical	and	laboratory	
problems	(i.e.	so-called	“rule	outs”)	and	for	a	better	understanding	of	the pathophysiological	processes	
hidden	behind	a	particular	problem.	This	book is	supposed	to	serve	as	a	handbook	and	aid	for everydays	
work	with	small	animal	patients.	The	format	of	a	loose-leaf	ring	binder was	therefore	chosen	so	that	
additional	notes	can	and	should	be	inserted.	

In	the	problem-oriented	approach, every	problem	affecting	a	patient	is	divided	into	specific	rule	outs;	
so	that	the	possible	causes	of	the	problem	are	summarised	in	causal	groups.	This	subdivision	is	done
logically, mainly	 according	 to	 their	 pathophysiological	 relationships.	 Until	 now, there	 has	 been	 no	
general	 classification	 of	 problems	 in	 veterinary	medicine, and	 such	 rule	 outs	 had	 not	 been	written	
down.	As many	veterinarians	and	students	asked	us	where	they	could	find	the	rule	outs	being	taught	
by	us,	we	decided	to	compile	them	into	this	book	–	the	first	of	its	kind.	

Rule	outs	are	a	tool	for	the	detective	work	undertaken	by	a	veterinarian	and	they can	help	us	to	solve	
the	most	complex	internal	medical	cases.	At	the	same	time, a	students’	own	initiative	is	stimulated	and	
the	learning	effect	maximised.	That’s	what	makes	internal	medicine	fun!

This	book	was	only	made	possible	by	the	intensive	cooperation	of	my	faculty	members, who	invested	
a	lot	of	time	in	setting	up	the	rule	outs	and	spent	innumerable	hours	in	discussion	with	me	about	the	
most	 reasonable	way	 to	 classifying	 them	 up.	 I	 wish, therefore,	 to	 thank	my	 faculty	members	 very	
warmly	for	supporting	me	in	this	work.	You	are	the	best	and	nicest	group	of	specialists	that	a	head	of	a	
clinic	could ever	wish	for.	

I	 also	 wish	 to	 thank	 my	 internal	 medicine	 colleagues	 at	 the	 University	 of	 Athens, Georgia, USA	
(especially	Prof.	Craig	Greene, Prof.	Jeanne	Barsanti, Prof.	Clay	Calvert	and	Prof.	Bente	Flatland), with	
whom	I	have	worked	together	for	many	years, as	well	as	all	visiting	professors	from	the	United	States	
who	have	regularly	visited	us	in	Munich	and	who	introduced	us	to	the fascinating	world of	rule	outs.	In	
addition, I	wish	to	thank	the	Schlütersche Publishing	Company	for	the	time-consuming creation	and	
excellent	publication	of	this	book;	especially	Dr.	Ulrike	Oslage	who	supported	us	with	our	rather	unusual
idea	from	the	start.	

I	wish	you, dear	reader, a	lot	of	enjoyment	while	reading,	and	that	this	book	and	its	rule	outs	will help
you	with	your	day-to-day	work	and	give	you	as	much	pleasure	as	it	does	us.	We	would	appreciate any	
suggestions	for	improvement	of	the	book	and	its	contents.	

Munich,	Germany;	Summer	2019 	Katrin	Hartmann	

We, the	authors	and	editors, have	designed	this	book for	veterinary	students	in	their	clinical years, for
veterinarians	during	their	internal	medicine	training	(residents, interns, vets	training	to	be	specialists),
and	 veterinarians	 in	 practice.	 The	 book	 is	 based	 on	 the	 doctoral	 theses	 of	 Dr.	 Gregor	 Berg	 and
Dr.	Stefanie	Berg	(née	Schmid), which	were produced	between	2006	and	2009	at	the	Clinic	of	Small	
Animal	Medicine	of	the	Center	for	Clinical	Veterinary	Medicine	of	the	Ludwig-Maximilians-Universität	
Munich,	Munich,	Germany.		
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CTVT	 	 canine	transmissible	venereal	
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DCM		 	 dilated	cardiomyopathy	
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	 	 coagulopathy	
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esp.	 	 especially	
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pCO2	 	 carbon	dioxide	partial	pressure		
PDA	 	 patent	ductus	arteriosus	
PD	 	 polydipsia	
PD/PU		 polydipsia/polyuria	
pp.	 	 pages	
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S	 	 sacral	vertebra	
SAM	 	 systolic	anterior	motion	
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secretion	
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TCC	 	 transitional	cell	carcinoma		
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UP:UC	 	 urinary	protein	to	creatinine	
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Obesity

Decreased	calorie	use

– Lack	of	exercise
– Hypothyroidism
– Post-castration

Increased	calorie	intake

Calorie	content	of	diet	
too	high

– False	declaration	on	
the	food

– Too	many	treats
– Feeding	ad	libitum

Polyphagia

Psychogenic	polyphagia

– Competition	for	food
– Lack	of	satiety

Appetite	stimulants

– Hyperadrenocorticism
– Iatrogenic		
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glucocorticoids,
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Weight	loss

Increased	calorie	
use

Energy	for	
additonal	cells	

/tissue/
organisms

Pregnancy Parasites

– Dirofilariosis
– Gastrointestinal	worms
– Ectoparasites

Neoplasia

Increased	
metabolism

Hormonal	
influence

Hyper-
thyroidism

Physio-
logic

– Stress
– Lactation

Loss	of	calories

Renal

– Protein-
uria

– Glucosuria

Intestinal

– Protein-
losing	
entero-
pathy

Decreased	calorie	
uptake

Impaired	glucose	
uptake	into	cells

– Diabetes	
mellitus

Mal-
assimilation

Malabsorption

Damage	to	the	gut	
wall

– Intestinal	
parasites

– Chronic	enteritis

Maldigestion

– Exocrine	
pancreatic	
insufficiency

– Bile	deficiency
due	to	cholestasis

â Anorexia
pp.	34–35

 

 

– Feeding	
inadequate	diet	
(e.g.	vegan)	
concerning	
species,	age,	
activity	level

– Poor-quality	
diet	

Low	energy	
content	in	diet

– Infiltrative	
gastrointestinal
neoplasia
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Increased	body	
temperature

Fever

Influence	of	exogenous	
pyrogens

– Doxycycline	therapy
(cat)

Influence	of	
endogenous	pyrogens

Tissue	
resorption

Autoimmune
disease

Neoplasia Infection

Hyperthermia

Increased	heat	
production

Muscle	activity

– Seizures
(e.g.	status	epilepticus)

– Sport	 (e.g.	dog	racing)
– Muscle	spasms	

(e.g.	tetanus)
– Malignant	hyperthermia	

Increased	
metabolism

– Hyperthyroidism

Decreased	heat	
dissipation

– Increased	
environmental
temperature

– Insufficient		air	
circulation	(e.g.	car,	
narrow	cage)
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Decreased	skin	turgor

Cachexia Dehydration

Internal	Medicine	 	

General	health	problems  
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Rubrik	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Decreased	body	temperatur	
(hypothermia)

Decreased	heat	
production

– Hypothyroidism

Increased	heat	loss

– Cold	environment	
(e.g.	neonate	
without	mother/
litter	mates)

– Wet	fur
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Cachexia Dehydration
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Rubrik	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Oedema

Generalised

Generalised	
vasculitis

– Leishmaniosis
– Dirofilariosis

Decreased	oncotic	
pressure

â Hypoalbuminaemia
p.	154

Increased	hydrostatic	
pressure

– Cardiac	failure

Local

Increased	local	
hydrostatic	pressure

– Thrombus

Vascular	permeability	
disorders	

Local	inflammation

– Insect	bite/sting
– Thrombophlebitis

Vasculitis

– Leishmaniosis
– Dirofilariosis

Lymph	drainage	
disorders

â Lymphadenopathy
p.	10
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Enlarged
thyroid

Normal	or	decreased		T4

– Thyroid	neoplasia	that	
does	not	produce	
thyroxine

– Thyroiditis

Increased	T4

Hyperthyroidism
(cat)

Internal	Medicine	 	

General	health	problems  
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Rubrik	

 

Lymphadenopathy

Neoplasia

– Lymphoma
– Tumour	

metastases

Inflammation

Generalised
lymphadenitis

Autoimmune	disease

– Systemic	
lupus	erythe-
matosus

Systemic
infection

– Sepsis
– Leishmaniosis
– Ehrlichiosis
– Demodicosis
– FeLV	infection

Reaction	to	
inflammation	in
tributary	region

– Gingivostomatitis
– Thrombophlebitis
– Abscess
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Rubrik	
	

 

Enlarged
thyroid

Normal	or	decreased		T4

– Thyroid	neoplasia	that	
does	not	produce	
thyroxine

– Thyroiditis

Increased	T4

Hyperthyroidism
(cat)
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Pale	mucous	
membranes

â Anaemia
pp.	130–131

Shock

Red	mucous	
membranes

Increased	
perfusion

Increased	cardiac	
output

– Vigorous	physical	
activity

– Stress

Vasodilatation

– Septic	shock	
– Local	inflammation

Polycythaemia

Yellow	mucous	
membranes

Hyper-
bilirubinaemia

â Icterus
pp.	14–15

 

 

 

 

Cyanotic	mucous	
membranes

Local

Local	blood	vessel	
obstruction

– Thrombosis

Generalised

Decreased	O2

concentration	
in	blood

Mixing	of	arterial	
and	venous	blood

– PDA
– VSD
– Pulmonary	

arteriovenous
fistula

Decreased	cardiac	
output

– Cardiac		
failure

Respiratory	
tract	disease

Lower	airway	
disease

– Pneumonia
– Lung	neoplasia
– Lung	oedema	

(cardiogenic	and	
noncardiogenic)

Obstruction	in	the	
upper

respiratory	tract

– Tracheal	collapse
– Laryngeal	paralysis
– BOAS
– Swelling
– Foreign	body

Methaemo-
globinaemia
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Icterus

Posthepatic

Bile	duct	obstruction

– Cholangiohepatitis
– Bile	duct	
carcinoma

– Pancreatitis
– Gall	bladder	
stones

Bile	duct	rupture

Hepatic	

Disturbance	of	
hepatocellular	

bilirubin	transport

Disturbance	of	
the	bilirubin	

transport	system
(by	high	TNF-α)

– Severe	
systemic
inflammation	
(e.g.	sepsis,	FIP)

Lack	of	glucose	
(only	horse	and	cow)

Hepatic	dysfunction

– Liver	fibrosis
– Liver	cirrhosis
– Liver	neoplasia
– Hepatic	lipidosis

Prehepatic

Myoglobin	
degradation	

Massive	destruction	of	
muscle	cells	(rare	in

small	animals)

– Myositis
– Trauma

Haemoglobin	
degradation

Haemorrhage	in	
body	cavities	or	
haematoma

Haemolysis

Intravascular
haemolysis

Extravascular	
haemolysis

 

Increased	
degradation	of	
haemproteins

– Copper	intoxication
– Tap	water	enema	(cat)
– Hypophosphataemia	(e.g.	during	therapy	
of	diabetic	ketoacidosis)

– Severe	immune-mediated	haemolytic	
anaemia

– Severe	babesiosis
– Zinc	intoxication
– Onion	or	garlic	intoxication
– Destruction	(e.g.	DIC,	caval	syndrome,	
hemangioendothelioma)

– Immune-mediated	haemolytic	
anaemia

– Babesiosis
– Haemoplasma	infection
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Rubrik	
	

 

Haemorrhage	into	
skin/mucous	membrane

Haematoma

Trauma
Disorders	of	
secondary

haemostasis

â Coagulopathy	
pp.	18–19

Petechiae

Disorders		of	
primary

haemostasis

â Coagulopathy
pp.	18–19

Internal	Medicine	 	

General	health	problems  
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Rubrik	
	

 

Prolonged	CRT	
(=	capillary	refill	time)

General	perfusion	
disorder

Shock



	 Internal	Medicine	

	 General	health	problems 
 

17 
 

Rubrik	
	

 

Haemorrhage	into	
skin/mucous	membrane

Haematoma

Trauma
Disorders	of	
secondary

haemostasis

â Coagulopathy	
pp.	18–19

Petechiae

Disorders		of	
primary

haemostasis

â Coagulopathy
pp.	18–19
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Rubrik	
 

 
 
 
 

Coagulopathy

Disorders	of	secondary	
haemostasis

Lack	of	coagulation	
factors

Increased	use

– DIC

Decreased	production

Acquired

– Liver	disease
– Poisoning	with	vitamin	K	
antagonists

Congenital

– Haemophilia	A
– Haemophilia	B

Disorders	of	primary	
haemostasis

â Thrombocytopenia
p.	135

Thrombocytopathy

– Acetyl	salicylic	acid	therapy
– Von	Willebrand	factor
deficiency

– Hyperglobulinaemia
– Uraemia

Vasculopathy

–
– Leishmaniosis
– Dirofilariosis
– Hyperadrenocorticism

 
 
 

FIP	(cat)
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Disorders	of	secondary	
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Ascites

Translocation	of	
fluid

Leakage	of	body	
fluids

Exudate

Peritonitis

Sterile

– Pancreatitis

Septic

– Perforating
foreign	body

– Perforating
gastro-
intestinal	
ulcer

Vasculitis

– FIP

Modified	
transudate

Right-sided	
heart	failure

Neoplasia

Transudate

â Hypo-
albuminaemia

p.	154

Portal
hypertension

– Liver	
cirrhosis

– Thrombosis

Urine

– Urinary	
bladder	
rupture	

– Ureteral	
rupture

Blood

â Coagulo-
pathy

pp.	18–19

Local	
haemorrhage

– Ruptured	
splenic	
neoplasia

– Traumatic	
rupture	of	
the	spleen

– Ruptured	
blood	
vessel

Bile

– Gall	bladder	
rupture	

– Bile	duct	
rupture

 

(cat)

of vena porta
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Respiratory	sounds
muffled
or	lacking

Sound-insulating	material
in	thorax

Air	
(pneumothorax)

– Trauma
– Foreign	body
– Iatrogenic

(puncture)

Fat

Severe	obesity

Tissue

– Pulmonary	atelectasis
– Abscess
– Diaphragmatic	hernia
– Neoplasia

Fluid

â Thoracic	effusion
pp.	24–25
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Thoracic	
effusion

Translocation	of		
body	fluids

Exudate

Pleuritis

– Perforating	
foreign	body

– Bacterial
pleuritis	
(e.g.	
associated	
with	
pneumonia)

Vasculitis

– FIP

Modified
transudate

Neoplasia Heart	failure

Transudate

â
Hypoalbumi-

aemia
p.	154

Leakage	of	
body	fluids

Chyle

– Thoracic	duct	
rupture

– Leakage	from	
small	
lymphatic	
vessels

Blood

â Coagulopathy
pp.	18–19

Local	
haemorrhage

– Blood	vessel	
rupture	
(e.g.	trauma,	
neoplasia)
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Coughing

Intrathoracic	
processes

– Pleural	effusion
– Pneumothorax
– Neoplasia

(thoracic	wall,	
mediastinum)

– Diaphragmatic	
hernia

Cardiogenic

– Enlarged	left	heart
(dog)

– Dirofilariosis
– Cardiogenic	

pulmonary	oedema

Respiratory	tract	problems

Lower
respiratory	tract

– Infection	(viral,	
bacterial,	parasitic,	
mycotic)

– Eosinophilic	broncho-
pneumopathy (dog)

– Asthma	(cat)
– Chronic	bronchitis
– Trauma
– Haemorrhage
– Neoplasia
– Fibrosis
– Pulmonary	oedema	
– Pulmonary	

thromboembolism

Upper	
respiratory	tract

– Laryngitis/tracheitis
(e.g.	CIRD)

– Foreign	body
– Neoplasia
– Tracheal	collapse

Internal	Medicine	 	

Respiratory	tract  
 

26 
 

	
	

 

Nasal	discharge/
sneezing

Epistaxis

Systemic	cause

â Coagulopathy	
pp.	18–19

Hypertension

Local	cause

– Neoplasia
– Aspergillosis
– Trauma
– Foreign	body
– Chronic	rhinitis

Nasal	discharge	with	
no	or	little	blood

– Chronic	rhinitis
– Neoplasia
– FURTD
– Foreign	body
– Tooth	abscess
– Aspergillosis
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Coughing

Intrathoracic	
processes

– Pleural	effusion
– Pneumothorax
– Neoplasia

(thoracic	wall,	
mediastinum)

– Diaphragmatic	
hernia

Cardiogenic

– Enlarged	left	heart
(dog)

– Dirofilariosis
– Cardiogenic	

pulmonary	oedema

Respiratory	tract	problems

Lower
respiratory	tract

– Infection	(viral,	
bacterial,	parasitic,	
mycotic)

– Eosinophilic	broncho-
pneumopathy (dog)

– Asthma	(cat)
– Chronic	bronchitis
– Trauma
– Haemorrhage
– Neoplasia
– Fibrosis
– Pulmonary	oedema	
– Pulmonary	

thromboembolism

Upper	
respiratory	tract

– Laryngitis/tracheitis
(e.g.	CIRD)

– Foreign	body
– Neoplasia
– Tracheal	collapse
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Dyspnoea/polypnoea

Stimulation
of	the	respiratory	

centre

– Anaesthesia
– CNS	disease

(e.g.	trauma,	
neoplasia,	
inflammation)

Reactive
dyspnoea/
polypnoea

– Pain
– Stress
– Fever
– Hyperthyroidism
– Metabolic	acidosis

Hypoxia

Haemoglobin	
reduced

– Anaemia
– Methaemo-

globinaemia
– Carbon	monoxide

intoxication

Arteriovenous
shunt

– Tetrology	of	Fallot
– Septal	defect
– AV	fistula

Alveolar
hypoventilation

Pleural	cavity	disease	

– Thoracic	fluid
– Pneumothorax
– Diaphragmatic	hernia
– Space-occupying	lesion	

in	the	pleural	cavity	

Lung	disease

– Pneumonia
– Neoplasia
– Oedema
– Fibrosis
– Atelectasis

Airway	obstruction

– BOAS
– Laryngeal	paralysis
– Laryngeal	oedema
– Airway	collapse
– Asthma	(cat)
– Foreign	body
– Neoplasia

O2 concentration
in	air	too	low

– High	altitude
– O2-deficient	inhalation	gas

 

 

(e.g.	neoplasia)
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Airway	obstruction
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O2 concentration
in	air	too	low

– High	altitude
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(e.g.	neoplasia)
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Halitosis

Putrification	process

In	
gastrointestinal	tract

– Stomatitis
– Dental	calculus
– Neoplasia
– Megaoesophagus

In
respiratory	tract

– Rhinitis
– Nasal	neoplasia
– Foreign	body	in	

respiratory	tract

Due	to	acetone

Diabetic
ketoacidosis

Due	to	NH3

Degradation	of	urea	
by	bacteria	on	the	
mucous	membranes

â Azotaemia
pp.	160–161
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Hyperventilation

Compensation	for	
metabolic
alkalosis

Acid	loss

â Vomiting	
pp.	38–39

– Pyloric	stenosis
– Foreign	body	in	

the	stomach	or
small	intestines

Damage	to	the
respiratory	muscles

– Botulism
– Tetanus
– Myasthenia	gravis
– Polyradiculoneuritis

Damage	to	the
respiratory	centre

– Anaesthesia
– Drugs

(e.g.	therapy	with
opioids)

– CNS	disease	
(e.g.	neoplasia)

HCO3
– overdose
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Halitosis

Putrification	process

In	
gastrointestinal	tract

– Stomatitis
– Dental	calculus
– Neoplasia
– Megaoesophagus

In
respiratory	tract

– Rhinitis
– Nasal	neoplasia
– Foreign	body	in	

respiratory	tract

Due	to	acetone

Diabetic
ketoacidosis

Due	to	NH3

Degradation	of	urea	
by	bacteria	on	the	
mucous	membranes

â Azotaemia
pp.	160–161
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Polyphagia

Without	weight	gain/
with	weight	loss

Energy	needed	for	
additional	
cells/tissue/
organisms

Pregnancy
Parasite	

infestation

– Gastro-
intestinal	
parasites

– Ecto-
parasites

– Diro-
filariosis

Neoplasia

Increased	
metabolism

Hormonal

Hyper-
thyroidism

Physio-
logic

– Stress
– Lactation

Renal

– Protein-
losing
nephrop-
athy

– Glucos-
uria/
diabetes	
mellitus

Gastro-
intestinal

– Protein-
losing
enter-
opathy

Caloric	intake	
reduced

Low	energy	
content	in	diet

Mal-
assimilation

Mal-
absorption

Mal-
digestion

With	weight	gain

Psychogenic	
polyphagia

Stimulation	of	
appetite

– Hyper-
adreno-
corticism

– Iatrogenic	
(e.g.	therapy	
with
glucocorticoids,	
diazepam,	
phenobarbital)

Increased	calorie		
requirements Loss	of	calories

– Feeding	
inadequate	diet	
(e.g.	vegan)
concerning	
species,	age,	
activity	level

– Poor-quality	
diet

Damage	to	the	
gut	wall

– Intestinal	
parasites

– Chronic	enteritis

– Exocrine	pancreatic	
insufficiency

– Bile	deficiency	due	
to	cholestasis

– Competition	
for	food

– Lack	of	satiety
– Behavioural	
abnormality

– Infiltrative	
gastrointestinal
neoplasia
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Polyphagia

Without	weight	gain/
with	weight	loss

Energy	needed	for	
additional	
cells/tissue/
organisms

Pregnancy
Parasite	

infestation
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assimilation

Mal-
absorption

Mal-
digestion

With	weight	gain

Psychogenic	
polyphagia

Stimulation	of	
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– Hyper-
adreno-
corticism

– Iatrogenic	
(e.g.	therapy	
with
glucocorticoids,	
diazepam,	
phenobarbital)

Increased	calorie		
requirements Loss	of	calories

– Feeding	
inadequate	diet	
(e.g.	vegan)
concerning	
species,	age,	
activity	level

– Poor-quality	
diet

Damage	to	the	
gut	wall

– Intestinal	
parasites

– Chronic	enteritis

– Exocrine	pancreatic	
insufficiency

– Bile	deficiency	due	
to	cholestasis

– Competition	
for	food

– Lack	of	satiety
– Behavioural	
abnormality

– Infiltrative	
gastrointestinal
neoplasia
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Anorexia

No	interest	in	food	
(inappetence)

Sense	of	smell	
present

Pain
Systemic	
disease

CNS
disease

Gastro-
intestinal	
disease

Sense	of	smell	
not	present

CNS	disease Nasal	disease

Interest	in	food

Mastication	
disorder

– Dislocated	jaw
– Dental	disease
– Masticatory	

muscle	myositis
– Lesion	of	the	

– Space-occupying	
lesion	(e.g.	
neoplasia,	
abscess)

Swallowing	
disorder

Mechanical	
obstraction

– Foreign	body
– Swelling
– Neoplasia

Neurological	
disorder

– Cricopha-
ryngeal
achalasia

– Rabies
– Tetanus

Pain	while	eating

– Ulcerated	
mucous	
membranes

– Dental	disease
– Neck	lesions

(cats)

Psychogenic	

– Diet	change
– New	

companion	
animal

– New

 
 

	

en ironment

	

v

trigeminal	nerve

Difficulties	to	eat
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Anorexia

No	interest	in	food	
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– Dislocated	jaw
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– Masticatory	
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– Lesion	of	the	

– Space-occupying	
lesion	(e.g.	
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abscess)

Swallowing	
disorder

Mechanical	
obstraction

– Foreign	body
– Swelling
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Neurological	
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mucous	
membranes

– Dental	disease
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en ironment

	

v

trigeminal	nerve
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Regurgitation

Oesophageal	hypomotility

– Neuromuscular	disease
(e.g.	myasthenia gravis,		
polyneuropathy)	

– Hypoadrenocorticism
– Oesophagitis
– Idiopathic
megaoesophagus

Oesophageal	obstruction

– Oesophageal	stricture
– Foreign	body
– Neoplasia
– Persistent	right	aortic	arch

Internal	Medicine	 	

Gastrointestinal	tract  
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Spitting up

â Coughing
p.	27

â Vomiting
pp.	38−39

â Regurgitation
p.	37
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Regurgitation

Oesophageal	hypomotility

– Neuromuscular	disease
(e.g.	myasthenia gravis,		
polyneuropathy)	

– Hypoadrenocorticism
– Oesophagitis
– Idiopathic
megaoesophagus

Oesophageal	obstruction

– Oesophageal	stricture
– Foreign	body
– Neoplasia
– Persistent	right	aortic	arch
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Vomiting

Extra-gastrointestinal	
causes

Direct	influence	on	
vomiting	centre

Stimulation
of	the

vestibular	
apparatus

– Motion
sickness

– Otitis	media

Increased	
intracranial	
pressure

– Space-
occupying
neoplasia

– Cerebral	
oedema

– Hydro-
cephalus

– Inflammation	
of	the	CNS	
(e.g.
meningitis)

Stimulation	
of	the	chemo-

receptor	
trigger	zone

– Kidney	failure
– Liver	failure
– Diabetic	
ketoacidosis

– Hyper-
thyroidism

– Bacterial	
toxins

Disorders	of	
visceral	organs

Inflammation

– Pancreatitis
– Cholangio-
hepatitis

Distension/
stretching

– Splenic	
torsion

– Testicular	
torsion

Gastrointestinal	causes

Irritation	of	the	
gastrointestinal	mucosa

– Chemical	irritants

Inflammation

– Gastritis
– Enteritis
– Colitis

– Foreign	body
– Gastric	torsion
– Ileus
– Constipation
– Gastric	overload

 

 

Stimulation
of	stretch	receptors	in	
the	gastrointestinal	tract
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Vomiting

Extra-gastrointestinal	
causes

Direct	influence	on	
vomiting	centre

Stimulation
of	the

vestibular	
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– Motion
sickness
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occupying
neoplasia
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Disorders	of	
visceral	organs

Inflammation

– Pancreatitis
– Cholangio-
hepatitis

Distension/
stretching

– Splenic	
torsion

– Testicular	
torsion

Gastrointestinal	causes

Irritation	of	the	
gastrointestinal	mucosa

– Chemical	irritants

Inflammation

– Gastritis
– Enteritis
– Colitis
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Stimulation
of	stretch	receptors	in	
the	gastrointestinal	tract
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Dark-coloured faeces

Melaena

– Enteritis
– Neoplasia
– Lesions	caused	by	

parasites
– Ulceration
– Foreign	body

Swallowed	blood

– Nasal	bleeding
– Bleeding	from	the	oral	

cavity

â Coagulopathy
pp.	18–19

Ingestion	of	dark	dyes

– Raw	liver
– Bismuth
– Charcoal	tablets

Damage	to	the	wall	
of	the	oesophagus,	
stomach	or	small	

intestines

Internal	Medicine	 	

Gastrointestinal	tract	  
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Haematemesis

Damage	of	the	
mucosa	of	the	
intestinal	tract

Ulceration

– Gastritis
– Kidney	failure
– Liver	failure
– Hypoadrenocorticism
– Iatrogenic	(e.g.	therapy

with	high-dose	
glucocorticoids,	NSAIDs)

– Mast	cell	tumour
– Gastrinoma

Neoplasia Mechanical	damage

– Foreign	body

â Coagulopathy	
pp.	18−19

Damage	of	the	muscosa	
of	the	respiratory	tract

– Nasal	bleeding
– Bleeding	from	the	oral	

cavity
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Dark-coloured faeces

Melaena

– Enteritis
– Neoplasia
– Lesions	caused	by	

parasites
– Ulceration
– Foreign	body

Swallowed	blood

– Nasal	bleeding
– Bleeding	from	the	oral	

cavity

â Coagulopathy
pp.	18–19

Ingestion	of	dark	dyes

– Raw	liver
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– Charcoal	tablets

Damage	to	the	wall	
of	the	oesophagus,	
stomach	or	small	

intestines
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Diarrhoea

Chronic

â Large	
intestinal
diarrhoea
pp.	46–47

â Small	
intestinal	
diarrhoea
pp.	44–45

Acute

Extra-gastro-
intestinal

– Pancreatitis
– Kidney	failure
– Hypoadreno-

corticism

Gastro-
intestinal

Partial	
obstruction

– Invagination
– Foreign	body

– Spoiled	food
– Toxins
– Foreign	body
– Change	in	

diet

Infection

– Parasite	
infestation	
(e.g.	Giardia,	
coccidia)

–
– Distemper
– Salmonellosis
– Clostridial	

toxins
– Helminths

Ingestion	of	
inappropriate	
substances

Parvovirosis

Internal	Medicine	 	
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Allotriophagia/
coprophagia

Polyphagia

Independent	of	
nutrient	deficiency
â Polyphagia	

pp.	32–33

Deficiency	of	specific	
nutrients

– Iron	deficiency
– Anaemia

Energy	deficiency

âWeight	loss
pp.	2–3

Gastric	irritation

– Gastritis
– Foreign	body

Psychogenic

– Behavioural
abnormalityNutrient	deficiency
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Diarrhoea

Chronic

â Large	
intestinal
diarrhoea
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intestinal	
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Extra-gastro-
intestinal
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– Kidney	failure
– Hypoadreno-

corticism

Gastro-
intestinal

Partial	
obstruction
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– Foreign	body

– Spoiled	food
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diet

Infection

– Parasite	
infestation	
(e.g.	Giardia,	
coccidia)

–
– Distemper
– Salmonellosis
– Clostridial	

toxins
– Helminths

Ingestion	of	
inappropriate	
substances

Parvovirosis
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Small	intestinal	
diarrhoea

With	protein	
loss

Destruction	of	the	
intestinal	wall

–
– Invagination
– Foreign	body
– Severe	
inflammation

Lymphangi-
ectasia

Acquired
(infiltrative	
disease)

Gastro-
intestinal
lymphoma

Severe	
inflammation

– IBD
– Infiltrative	
fungal	disease
(e.g.	histo-
plasmosis)

Congenital

Without	protein	
loss

Primary	
gastrointestinal	

disease

Mal-
assimilation

Mal-
absorption

Damage	to	the	
gut	wall

– Intestinal
parasites

– Food	responsive	
diarrhea

– Diarrhea	responsive	
to	modulation	of
the	intestinal	
microbiota

– Intestinal	
neoplasia

– Idiopathic	
inflammation	 (IBD)

Mal-
digestion

– Exocrine	
pancreatic	
insufficiency

Secondary	to	
systemic	disease

Increased	
intestinal	motility

– Hyper-
thyroidism

Changes	in	
mucosal	
perfusion

– Shock
– Hypoadreno-
corticism

– Thrombosis
– Portal	
hypertension
(e.g.	liver	
cirrhosis)

Inflammation	
spreading	to	the	
intestinal	tract

– Pancreatitis
– Peritonitis

Destruction	of	
the	normal	
bacterial	gut	

flora

– Antibiotic	
therapy

Cell	damage	due	
to	systemic	

toxins

– Uraemia
– Chemo-
therapeutic	
agents

 

 

Parvovirosis

– Cholestasis
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Small	intestinal	
diarrhoea
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Severe	
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Large	intestinal	
diarrhoea

Destruction	of	the	normal	
bacterial	gut	flora

– Antibiotic	therapy

Anatomical	abnormality

– Perineal	hernia
– Strictures
– Ileocaecal	
invagination

Noninflammatory	irritation

– Irritable	bowel	
syndrome/fiber-
responsive	diarrhoea

Inflammation

Noninfectious

– IBD
– Food	allergy

Infectious

– Giardiosis
– Helminths
– Histiocytic	ulcerative	
colitis	(Escherichia coli)

– Tritrichomonas
foetus	(cat)

– Clostridium spp.

Neoplasia

– Primary	colonic	
neoplasia

– Metastatic	
disease
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Faecal	
incontinence

Abnormal	
sphincter	tonus

Sphincter	
disease

– Neoplasia
– Postoperative
(e.g.	tumour	
resection)

– Fistula

Neurologic	
disorders

Cauda equina	
lesion

– Spinal	disc	
herniation

– Discospondylitis
– Neoplasia

Spinal	cord	
lesion	S1–S3

– Spinal	cord	
infarction

– Neoplasia	(e.g.	
lymphoma	in	
cats)

– Spinal	disc	
herniation

Normal	
sphincter	tonus

Increased	
defecation	
stimulus

– Colitis
– Proctitis
– Neoplasia
– Narrowing	of	
the	pelvis
(e.g.	after	pelvic	
fracture)

– Laxatives

Normal	
defecation	
stimulus

– Behavioural	
abnormalities

Internal	Medicine	 	

Gastrointestinal	tract  
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Flatulence

Increased	intestinal	gas	
production

Increased	number	of	
gas-forming	bacteria	in	
the	intestinal	tract

Increased	substrates
for	gas	production

– Feeding	of	milk
– Ingestion	of	spoiled	
food

Excessive	ingestion	of	
air

Obstruction
of	the	upper	

respiratory	tract

– Rhinitis
– Nasal	neoplasia
– Tracheal	collapse
– Laryngeal	paralysis

Ravenous	appetite

– Bacterial	overgrowth	
(e.g.	due	to	exocrine	
pancreatic	
insufficiency	or	
anatomical	
abnormalities)

– BOAS
– Foreign	body
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– Spinal	cord	
infarction

– Neoplasia	(e.g.	
lymphoma	in	
cats)

– Spinal	disc	
herniation

Normal	
sphincter	tonus

Increased	
defecation	
stimulus

– Colitis
– Proctitis
– Neoplasia
– Narrowing	of	
the	pelvis
(e.g.	after	pelvic	
fracture)

– Laxatives

Normal	
defecation	
stimulus

– Behavioural	
abnormalities
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Blood	in	
faeces

Bloody	
diarrhoea

Acute	haemor-
rhagic	diarrhea	

syndrome	(AHDS)

Non-
infectious

Inflammation	
spreading	to	

the	gut

– Pancreatitis

Ingestion	of	
irritating	

substances

Infectious

Enteric	
bleeding

Severe	damage	
of	the	

intestinal	wall

Mechanical	
damage	to	
the	mucosa

– Foreign	
body

– Trauma

Mucosal	
ulceration

Severe	
gastrointestinal	

parasite	
infestation

â Coagulo-
pathy

pp.	18–19

– Parvovirosis
– Distemper
– Salmo-

nellosis
– Clostridium spp.
– Giardiosis
– Coccidiosis
– Tricho-

moniasis

– Iatrogenic	
(e.g.	therapy
with	high-
dose	gluco-
corticoids,	
NSAIDs)

– Neoplasia
– Uraemic	

enterocolitis
– Severe	

inflammation
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No	defaecation

No	attempts	to	
defaecate

Pain

– Anal	sac	abscess
– Perianal fistulas

Neuromuscular	
disorders

– Spinal	cord	
lesion	S1–S3

– Damage	to	the	
pudendal	nerve	

– Polyneurop-
athy

– Smooth	muscle	
dysfunction

Empty	gut

â Anorexia
pp.	34–35

With	tenesmus	ani

Inflammation

– Colitis

Large	bowel	
obstruction

– Stricture
– Prostatic	
enlargement

– Perineal	hernia
– Constipation
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Blood	in	
faeces

Bloody	
diarrhoea

Acute	haemor-
rhagic	diarrhea	

syndrome	(AHDS)

Non-
infectious

Inflammation	
spreading	to	

the	gut

– Pancreatitis

Ingestion	of	
irritating	

substances

Infectious
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Severe	damage	
of	the	

intestinal	wall

Mechanical	
damage	to	
the	mucosa

– Foreign	
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– Trauma

Mucosal	
ulceration

Severe	
gastrointestinal	

parasite	
infestation

â Coagulo-
pathy

pp.	18–19

– Parvovirosis
– Distemper
– Salmo-

nellosis
– Clostridium spp.
– Giardiosis
– Coccidiosis
– Tricho-

moniasis

– Iatrogenic	
(e.g.	therapy
with	high-
dose	gluco-
corticoids,	
NSAIDs)

– Neoplasia
– Uraemic	

enterocolitis
– Severe	

inflammation
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Tense	abdomen

Anxiety/Excitement Pain

Extra-abdominal
causes

Distension/
compression	pain

– Spinal	disc	herniation
– Testicular	torsion

Inflammation

– Discospondylitis

Abdominal	causes

Distension/
compression	pain

Inflammation

– Pancreatitis
– Peritonitis

Circulatory	disturbances

– Thrombosis
– Emboli

 
 

– Splenic	torsion
– Bile	duct	obstruction
– Gastric	torsion
– Volvulus
– Visceral	stretch	(e.g.	

hepatomegaly)
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Tense	abdomen

Anxiety/Excitement Pain

Extra-abdominal
causes

Distension/
compression	pain

– Spinal	disc	herniation
– Testicular	torsion

Inflammation

– Discospondylitis

Abdominal	causes

Distension/
compression	pain

Inflammation

– Pancreatitis
– Peritonitis

Circulatory	disturbances

– Thrombosis
– Emboli

 
 

– Splenic	torsion
– Bile	duct	obstruction
– Gastric	torsion
– Volvulus
– Visceral	stretch	(e.g.	

hepatomegaly)
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Abdominal	
distension

Abnormal/
increased	
contents

Fat

â Obesity
p.	1

Air

– Perforating	
injuries	of	the	
body	wall	or	
gastrointestinal	
tract

– Infection	with	
gas-forming	
bacteria

Fluid

â Ascites
pp.	20–21

Abdominal	
muscle	

weakness

– Hyperadreno-
corticism

Organomegaly

Pregnancy
Gastrointestinal	
gas	accumulation

– Gastric	torsion
– Volvulus

Vascular	
congestion

Congestive	right-
sided	heart	failure

Torsion	of	
an	organ

– Splenic	
torsion

Infiltration

Glycogen	
storage

– Hyperadreno-
corticism

Fat	accu-
mulation

– Hepatic	
lipidosis
(cat)

Inflammation Neoplasia
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Abdominal	
distension

Abnormal/
increased	
contents

Fat

â Obesity
p.	1

Air

– Perforating	
injuries	of	the	
body	wall	or	
gastrointestinal	
tract

– Infection	with	
gas-forming	
bacteria

Fluid

â Ascites
pp.	20–21

Abdominal	
muscle	

weakness

– Hyperadreno-
corticism

Organomegaly

Pregnancy
Gastrointestinal	
gas	accumulation

– Gastric	torsion
– Volvulus

Vascular	
congestion

Congestive	right-
sided	heart	failure

Torsion	of	
an	organ

– Splenic	
torsion

Infiltration

Glycogen	
storage

– Hyperadreno-
corticism

Fat	accu-
mulation

– Hepatic	
lipidosis
(cat)

Inflammation Neoplasia
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Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hypersalivation

Swallowing	
disorders

Mechanical	
obstruction

– Foreign	body
– Swelling
– Neoplasia

Neurological	
disorder

– Crico-
pharyngeal	
achalasia

– Rabies
– Tetanus

Incomplete	closure	
of	mouth

– Jaw	
abnormality
(e.g.	
luxation)

– Lip	
abnormality

– Trauma

Increased	saliva	
production

Diseases	of	the	
salivary	gland

– Sialoadenitis

Neuronal	
stimuli

– Nausea
– Stimulation	

of	the	
appetite	
center

Lesion	in	the	
oral	cavity

– Calicivirus	
infection	
(cat)

– Chemical	
burns

– Injury	due	to	
foreign	body

Internal	Medicine	 	

Gastrointestinal	tract  
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Rubrik		

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tenesmus

Increased	urge	to	
defecate	

(tenesmus	ani)

Obstruction

– Stricture
– Obstructive	

neoplasia
– Narrowed	pelvic	

canal	(e.g.	after	
pelvic	fracture)

– Enlarged	prostate	
(e.g.	hyperplasia,	
abscess,	neoplasia)

Noninflammatory	
stimulus

– Irritable	bowel	
syndrome

– Mechanical	irritation	
(e.g.	neoplasia	on	
anal	sphincter)

Inflammation

– Colitis
– Proctitis

â Increased	urge	to	urinate	
(tenesmus	vesicae)

p.	59
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Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hypersalivation

Swallowing	
disorders

Mechanical	
obstruction

– Foreign	body
– Swelling
– Neoplasia

Neurological	
disorder

– Crico-
pharyngeal	
achalasia

– Rabies
– Tetanus

Incomplete	closure	
of	mouth

– Jaw	
abnormality
(e.g.	
luxation)

– Lip	
abnormality

– Trauma

Increased	saliva	
production

Diseases	of	the	
salivary	gland

– Sialoadenitis

Neuronal	
stimuli

– Nausea
– Stimulation	

of	the	
appetite	
center

Lesion	in	the	
oral	cavity

– Calicivirus	
infection	
(cat)

– Chemical	
burns

– Injury	due	to	
foreign	body
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Increased	urge	to	
urinate

Large	urine	
portions

â PD/PU
pp.	60–61

Pollakisuria	
(=	many	small	urine	

portions)

Increased	need	to	
urinate

Inflammation/
partial	obstruction

– FIC	(cat)
– Urolithiasis
– Bacterial	urinary	
tract	infection

– Urinary	tract		
neoplasia

– Prostatic	disease	
(e.g.	prostatic	
abscess,	prostatitis)

Normal	need	to	
urinate

Marking	behaviour
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Increased	urge	to	
urinate

Large	urine	
portions

â PD/PU
pp.	60–61

Pollakisuria	
(=	many	small	urine	

portions)

Increased	need	to	
urinate

Inflammation/
partial	obstruction

– FIC	(cat)
– Urolithiasis
– Bacterial	urinary	
tract	infection

– Urinary	tract		
neoplasia

– Prostatic	disease	
(e.g.	prostatic	
abscess,	prostatitis)

Normal	need	to	
urinate

Marking	behaviour
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PD/PU

Primarily	PD

Stimulation	or	
disease	of	the	
thirst	centre

Stimulation

– Hyper-
ammonaemia	
(hepatic
dysfunction)

– Hyper-
calcaemia

– Hyper-
thyroidism

– Hypokalaemia

Lesion	in	the	
hypothalamus

– Trauma
– Encephalitis

Psychogenic	
(only	dog)

Primarily		PU

ADH	induced

Nephrogenic	
diabetes	
insipidus

Interference	with	mit
ADH	receptors	

(secondary	nephro-
genic	diabetes	

insipidus)

– Escherichia
coli	toxins

– Hypercalcaemia
– Hyperadreno-

corticism
– Therapy	with	

glucocorticoids
– Coffeine	ingestion

Congenital	lack/
abnormal	function
of	ADH	receptors

Primary
nephrogenic

diabetes
insipidus

Central	
diabetes
insipidus

Influence	of	
osmotically	active	

particles

In	renal	medulla	
too	little	...

...	sodium

– Hypo-
adreno-
corticism

– Medullary
washout

– Sodium-
deficient		
diet

...	urea

– Medullary
washout

– Hepatic	
dysfunction

In	urine	too	
much	...

...	
osmotically	

active	
therapy

– Mannitol
– Intravenous	

adminis-
tration	of	
highly	
concentrated	
glucose	
solution
(e.g.	10%)

...	sodium

– Hypo-
adreno-
corticism

...	urea

– Post-
obstructive	
diuresis	
(e.g.	after
FLUTD)

– Chronic	
kidney	
disease

...	glucose	
(glucosuria)

– Diabetes	
mellitus

– Fanconi	
syndrome

– Damage	to	
tubular	
epithelium
(e.g.	due	to	
nephrotoxins)

Loss	of	nephron	
function

Chronic	kidney	
disease

Acute	kidney	
injury

– Ischaemia
– Lepto-

spirosis
– Ingestion	of	

toxins
(e.g.	
ethylene	
glycol,	
raisins,	
grapes)

– Pyelone-
phritis 
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PD/PU

Primarily	PD

Stimulation	or	
disease	of	the	
thirst	centre

Stimulation

– Hyper-
ammonaemia	
(hepatic
dysfunction)

– Hyper-
calcaemia

– Hyper-
thyroidism

– Hypokalaemia

Lesion	in	the	
hypothalamus

– Trauma
– Encephalitis

Psychogenic	
(only	dog)

Primarily		PU

ADH	induced

Nephrogenic	
diabetes	
insipidus

Interference	with	mit
ADH	receptors	

(secondary	nephro-
genic	diabetes	

insipidus)

– Escherichia
coli	toxins

– Hypercalcaemia
– Hyperadreno-

corticism
– Therapy	with	

glucocorticoids
– Coffeine	ingestion

Congenital	lack/
abnormal	function
of	ADH	receptors

Primary
nephrogenic

diabetes
insipidus

Central	
diabetes
insipidus

Influence	of	
osmotically	active	

particles

In	renal	medulla	
too	little	...

...	sodium

– Hypo-
adreno-
corticism

– Medullary
washout

– Sodium-
deficient		
diet

...	urea

– Medullary
washout

– Hepatic	
dysfunction

In	urine	too	
much	...

...	
osmotically	

active	
therapy

– Mannitol
– Intravenous	

adminis-
tration	of	
highly	
concentrated	
glucose	
solution
(e.g.	10%)

...	sodium

– Hypo-
adreno-
corticism

...	urea

– Post-
obstructive	
diuresis	
(e.g.	after
FLUTD)

– Chronic	
kidney	
disease

...	glucose	
(glucosuria)

– Diabetes	
mellitus

– Fanconi	
syndrome

– Damage	to	
tubular	
epithelium
(e.g.	due	to	
nephrotoxins)

Loss	of	nephron	
function

Chronic	kidney	
disease

Acute	kidney	
injury

– Ischaemia
– Lepto-

spirosis
– Ingestion	of	

toxins
(e.g.	
ethylene	
glycol,	
raisins,	
grapes)

– Pyelone-
phritis 
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Brown	urine

Bilirubinuria

Hyperbilirubinaemia

â Icterus
pp.	14–15

Normal
(+	to	++	in	female	dog,	
+	to	+++	in	male	dog)

Colourless	urine

Urine not concentrated

Increased	proportion	of	water	
in	urine

â PD/PU
pp.	60–61

Red	urine

Chromoproteinuria

Myoglobinuria

Muscle	cell	
destruction

Rhabdomyolysis	
(e.g.	hypokalaemia) Myositis

– Autoimmune	
e.g.	eosinophilic	
myositis,	systemic	
lupus				
erythematosus)

– Toxoplasmosis
– Hepatozoonosis	
(dog)

Muscle	trauma

Haemoglobinuria

Intravascular	
haemolysis

â Haematuria
p.	195

– Tap-water	enema	(cat)
– Hypophosphataemia

(e.g.	during	the	therapy	of	
diabetic	ketoacidosis)

– Immune-mediated	
haemolytic	anaemia

– Severe	babesiosis
– Zinc	intoxication
– Copper	intoxication
– Onion	or	garlic	intoxication
– Destruction	(e.g.	DIC,	caval	

syndrome,	
hemangioendothelioma)



Internal	Medicine	 	 Internal	Medicine	

Urinary	tract	 	 Urinary	tract 

62	 63	
	

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Brown	urine

Bilirubinuria

Hyperbilirubinaemia

â Icterus
pp.	14–15

Normal
(+	to	++	in	female	dog,	
+	to	+++	in	male	dog)

Colourless	urine

Urine not concentrated

Increased	proportion	of	water	
in	urine

â PD/PU
pp.	60–61

Red	urine

Chromoproteinuria

Myoglobinuria

Muscle	cell	
destruction

Rhabdomyolysis	
(e.g.	hypokalaemia) Myositis

– Autoimmune	
e.g.	eosinophilic	
myositis,	systemic	
lupus				
erythematosus)

– Toxoplasmosis
– Hepatozoonosis	
(dog)

Muscle	trauma

Haemoglobinuria

Intravascular	
haemolysis

â Haematuria
p.	195

– Tap-water	enema	(cat)
– Hypophosphataemia

(e.g.	during	the	therapy	of	
diabetic	ketoacidosis)

– Immune-mediated	
haemolytic	anaemia

– Severe	babesiosis
– Zinc	intoxication
– Copper	intoxication
– Onion	or	garlic	intoxication
– Destruction	(e.g.	DIC,	caval	

syndrome,	
hemangioendothelioma)
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No	micturition

Enlarged	
bladder

Difficult/impossible	
to	express

Functional	
disturbance

Urethral	
spasm

– Pain	
(e.g.	 	
prostatitis)

– After	
catheterisation

Reflex	
dyssynergia

â UMN	 bladder
p.	66

Obstruction	of	
the	urinary	

tract	caudal	to	
the	bladder

Extraluminal

– Prostatic	
hyperplasia

– Prostatitis
– Prostatic	

neoplasia
– Inflamma-

tion	of	
periurethral	
tissue

– Neoplasia	
of	
periurethral	
tissue

Intramural

– Neoplasia
– Inflammation	

(e.g.	
proliferative	
urethritis)

Intraluminal

– Urolithiasis
– Inflammatory	

plug	(FIC)	

Easy	to	
express

â LMN	bladder
p.	67

Bladder	small/
not	palpable

Postrenal	
disorder

– Bilateral	
ureteral
rupture

– Bilateral	
ureteral
obstruction

– Bladder	
rupture		

Micturition	
not	observed

Decreased	
urine	

production

Anuric	renal	
failure

– Ischaemia
– Leptospirosis
– Intoxication	

(e.g.	ethylene
glycol,
raisins,	
grapes)

– Chronic	
kidney	
disease	
(aniuric	
stage)

 

 

FIC	[cat],	
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No	micturition

Enlarged	
bladder

Difficult/impossible	
to	express

Functional	
disturbance

Urethral	
spasm

– Pain	
(e.g.	 	
prostatitis)

– After	
catheterisation

Reflex	
dyssynergia

â UMN	 bladder
p.	66

Obstruction	of	
the	urinary	

tract	caudal	to	
the	bladder

Extraluminal

– Prostatic	
hyperplasia

– Prostatitis
– Prostatic	

neoplasia
– Inflamma-

tion	of	
periurethral	
tissue

– Neoplasia	
of	
periurethral	
tissue

Intramural

– Neoplasia
– Inflammation	

(e.g.	
proliferative	
urethritis)

Intraluminal

– Urolithiasis
– Inflammatory	

plug	(FIC)	

Easy	to	
express

â LMN	bladder
p.	67

Bladder	small/
not	palpable

Postrenal	
disorder

– Bilateral	
ureteral
rupture

– Bilateral	
ureteral
obstruction

– Bladder	
rupture		

Micturition	
not	observed

Decreased	
urine	

production

Anuric	renal	
failure

– Ischaemia
– Leptospirosis
– Intoxication	

(e.g.	ethylene
glycol,
raisins,	
grapes)

– Chronic	
kidney	
disease	
(aniuric	
stage)

 

 

FIC	[cat],	
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Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LMN	bladder

Detrusor	dysfunction

– Chronically	overdistended	
bladder

Lesion	of	the	spinal	cord	or	
nerve	roots	to

S1–S3

– Prolapsed	disc
– Neoplasia
– Inflammation
– Trauma

Internal	Medicine	 	

Urinary	tract  
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Rubrik	
	

 

UMN	bladder

Intracranial	lesion

– Neoplasia
– Trauma
– Inflammation
– Ischaemia

Lesion	of	the	spinal	cord	
cranial	to	S1

– Spinal	disc	herniation
– Trauma
– Ischaemia
– Inflammation
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Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LMN	bladder

Detrusor	dysfunction

– Chronically	overdistended	
bladder

Lesion	of	the	spinal	cord	or	
nerve	roots	to

S1–S3

– Prolapsed	disc
– Neoplasia
– Inflammation
– Trauma
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Inner	
e	Medizin	

 

Urinary	incontinence

Anatomical	
abnormality

– Ectopic	ureter
– Vestibulovaginal	

remnants
– Congenital	

sphincter	
mechanism		
incompetence

Reduced	pressure	in	
urethra

Hormonal	causes

Sphincter	mechanism	
incompetence	after	spaying	

(female	dogs)

â LMN bladder
p.	67

Increased	pressure	in	
the 	bladder or urethra

Increased	urine	
production

Increased	urge	to	
urinate

– Partial	obstruction	of	
the	urethra	(e.g.	
neoplasia,	uroliths)

– Inflammation	of	
urinary	bladder	or	
urethra

Detrusor	instability
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Inner	
e	Medizin	

 

Urinary	incontinence

Anatomical	
abnormality

– Ectopic	ureter
– Vestibulovaginal	

remnants
– Congenital	

sphincter	
mechanism		
incompetence

Reduced	pressure	in	
urethra

Hormonal	causes

Sphincter	mechanism	
incompetence	after	spaying	

(female	dogs)

â LMN bladder
p.	67

Increased	pressure	in	
the 	bladder or urethra

Increased	urine	
production

Increased	urge	to	
urinate

– Partial	obstruction	of	
the	urethra	(e.g.	
neoplasia,	uroliths)

– Inflammation	of	
urinary	bladder	or	
urethra

Detrusor	instability
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Rubrik	
	

 
 
 

Preputial	discharge

From	the	genital	tract

– Balanoposthitis
– Trauma
– Prostatitis
– Prostatic	

hyperplasia
– Neoplasia	(e.g.	

transmissible	
veneral	tumour)

From	the	urinary	tract

Bleeding	into	the	
urinary	tract

Local	haemorrhage

– Trauma
– Neoplasia
– Idiopathic	renal			

haematuria

â Coagulopathy
pp.	18–19

Urinary	tract	
irritation/

inflammation	

– Bacterial	infection
– Mechanical	
irritation	(uroliths)

– Neoplasia	(e.g.	TCC)
– FIC	(cat)	
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	Rubrik	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Urinary	retention

Increased	resistance	
in	the	urethra

Functional	
obstruction

Urethral	
spasm

– Pain

prostatitis)
– After	
catheter-
isation

Reflex	
dyssynergia

– Spinaldisc
herniation

– Neoplasia

â UMN
bladder
p.	66

Mechanical	
obstruction

– Urolithiasis
– Neoplasia
– Prostatic	
disease

Decreased	detrusor	
muscle contractility

Dys-
autonomia Mechanical	

damage	to	
muscle	due	
to	over-
extension

Damage	to	
the	

innervation	
of	the

detrusor	m.
(S1–S3)	

â LMN	
bladder
p.	67(e.g.	FIC	[cat],	
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Preputial	discharge

From	the	genital	tract

– Balanoposthitis
– Trauma
– Prostatitis
– Prostatic	

hyperplasia
– Neoplasia	(e.g.	

transmissible	
veneral	tumour)

From	the	urinary	tract

Bleeding	into	the	
urinary	tract

Local	haemorrhage

– Trauma
– Neoplasia
– Idiopathic	renal			

haematuria

â Coagulopathy
pp.	18–19

Urinary	tract	
irritation/

inflammation	

– Bacterial	infection
– Mechanical	
irritation	(uroliths)

– Neoplasia	(e.g.	TCC)
– FIC	(cat)	
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Vaginal	discharge

Independent	of	oestrus	
or	pregnancy

From	the	vagina

– Open	pyometra
– Vaginitis
– Mucometra/

haemometra
– Vaginal	neoplasia

(e.g.	transmissible	
veneral	tumour)

– Trauma

From	the	urinary	tract

Haemorrhage	in	urinary	
tract

Local	haemorrhage

– Trauma
– Neoplasia
– Polyp
– Renal	haematuria

â Coagulopathy	
pp.	18–19

Urinary	tract	
inflammation/irritation

– Bacterial	infection
– Mechanical	irritation			

(e.g.	uroliths)
– Neoplasia	(e.g.	TCC)
– FIC

Associated	with	
pregnancy

Pathologic

– Fetal	death
– Birth	trauma
– Retained	placenta

Physiologic

– Up	to	6	weeks	post	
partum

Associated	with	oestrus

Normal	
(dog)
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– Trauma
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Local	haemorrhage
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– Neoplasia
– Polyp
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pp.	18–19

Urinary	tract	
inflammation/irritation

– Bacterial	infection
– Mechanical	irritation			

(e.g.	uroliths)
– Neoplasia	(e.g.	TCC)
– FIC

Associated	with	
pregnancy

Pathologic

– Fetal	death
– Birth	trauma
– Retained	placenta

Physiologic

– Up	to	6	weeks	post	
partum

Associated	with	oestrus

Normal	
(dog)
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Heart	sounds	
abnormally	

loud/pounding

Thin	body	stature

Breed	specific
Low	body	

condition	score

Enhanced	by	the	
presence	of	excessive	

air	in	thorax

Pneumothorax
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Heart	sounds	
abnormally	

loud/pounding

Thin	body	stature

Breed	specific
Low	body	

condition	score

Enhanced	by	the	
presence	of	excessive	

air	in	thorax

Pneumothorax
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Additional	heart	sounds

Heart	sound	splitted
(difficult	to	hear)

Systolic	click

– Mitral	valve	prolapse

Asynchronous	closure	of	
the	tricuspid	and	mitral	

valves

– RBBB
– LBBB
– Tricuspid	valve	dysplasia

3rd or	4th heart	beat
(heart	gallop)

Vibration	of	the	
ventricular	wall

– Feline	cardiomyopathy	
(HCM,	RCM,	DCM)

– DCM	(dog)

Cardiology	 	
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Heart	sounds	muffled

Material	between	the	
heart	and	chest	wall

Fat

â Obesity
p.	1

Tissue

– Lung	torsion
– Lung	atelectasis
– Abscess
– Neoplasia
– Diaphragmatic	hernia

Fluid

Pericardial	effusion

– Idiopathic	pericarditis	
(dog)

– Heart	base	tumour	(dog)
– Haemangiosarcoma	(dog)
– Mesothelioma
– FIP	(cat)
– Left-sided	cardiac	failure	

(esp.	cat)
– Ruptured	atrium	

(esp.	dog)
– Lymphoma	(cat)

â Thoracic	effusion
pp.	24–25
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Additional	heart	sounds

Heart	sound	splitted
(difficult	to	hear)

Systolic	click

– Mitral	valve	prolapse

Asynchronous	closure	of	
the	tricuspid	and	mitral	

valves

– RBBB
– LBBB
– Tricuspid	valve	dysplasia

3rd or	4th heart	beat
(heart	gallop)

Vibration	of	the	
ventricular	wall

– Feline	cardiomyopathy	
(HCM,	RCM,	DCM)

– DCM	(dog)
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Abnormal	heart	
sounds

Right	caudal

Diastolic

– Tricuspid	valve	
stenosis	
(extremely	rare)

Systolic

Tricuspid	insufficiency

– Myxomatous	
triscuspid	valve	
degeneration	
(endocardiosis)

– Congenital
triscuspid	valve	
dysplasia

Right	cranial

– VSD

Left	caudal

Diastolic

– Mitral	valve	
stenosis	
(extremely	rare)

Systolic

Mitral	valve	
insufficiency

– Myxomatous	
mitral	valve	
degeneration	
(endocardiosis)

– Endocarditis
– Secondary	to

DCM
– SAM	(HCM)

Left	cranial

Continuous	

– PDA

Diastolic

Pulmonic	valve	
insufficiency

– Pulmonic
valve	dysplasia
(rare)

– Pulmonary	
hypertension	
(rare)

Aortic	valve	
insufficiency

– Endocarditis
– Secondary	to

VSD
– Sequela	to

aortic	stenosis

Systolic

– Subaortic
stenosis

– Aortic	stenosis
– Pulmonic	valve	

stenosis
– Tetralogy	of	Fallot	

(rare)

 

(syst.	+	diast.)
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Abnormal	heart	
sounds

Right	caudal

Diastolic

– Tricuspid	valve	
stenosis	
(extremely	rare)

Systolic

Tricuspid	insufficiency

– Myxomatous	
triscuspid	valve	
degeneration	
(endocardiosis)

– Congenital
triscuspid	valve	
dysplasia

Right	cranial

– VSD

Left	caudal

Diastolic

– Mitral	valve	
stenosis	
(extremely	rare)

Systolic

Mitral	valve	
insufficiency

– Myxomatous	
mitral	valve	
degeneration	
(endocardiosis)

– Endocarditis
– Secondary	to

DCM
– SAM	(HCM)

Left	cranial

Continuous	

– PDA

Diastolic

Pulmonic	valve	
insufficiency

– Pulmonic
valve	dysplasia
(rare)

– Pulmonary	
hypertension	
(rare)

Aortic	valve	
insufficiency

– Endocarditis
– Secondary	to

VSD
– Sequela	to

aortic	stenosis

Systolic

– Subaortic
stenosis

– Aortic	stenosis
– Pulmonic	valve	

stenosis
– Tetralogy	of	Fallot	

(rare)

 

(syst.	+	diast.)
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Cardiac	
arrhythmia

Irregular

Atrial	
fibrillation

– Enlarged	
atrium
(e.g.	
mitralvalve
endo-
cardiosis,
DCM	[dog],
HCM	[cat])

2nd

degree
AV	block	

High	
grade

Mobitz	
type	II

Mobitz	
type	I

– Normal	in	
puppies

– Increased
vagal	tone

Premature	
contractions

Supra-
ventricular

– Enlarged	
atrium
(e.g.	
mitralvalve
endo-
cardiosis,	
DCM	[dog],	
HCM	[cat])

Ventricular

Extracardiac		
causes

– Severe	
systemic	
disease
(e.g.	
sepsis,	
gastric	
torsion,	
pyometra,	
pancrea-
titis,
neoplasia)

Cardiac
causes

– Feline	
cardio-
myopathy	
(HCM,	
RCM,	
DCM)

– DCM	(dog)
– Myocarditis
– Aortic

stenosis
– Subaortic

stenosis

Sinus	
arrhythmia

Respiratory	
sinus	

arrhthymia	
(normal	in	dogs)	

Regular

â Bradycardia
p.	84

â Tachycardia
p.	85

– Severe	
systemic	
disease
(e.g.	
sepsis,	
gastric	
torsion)

 

 

Accelerated	
idioventricular	
rhythm	(HR		
<	160/min)
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Cardiac	
arrhythmia

Irregular

Atrial	
fibrillation

– Enlarged	
atrium
(e.g.	
mitralvalve
endo-
cardiosis,
DCM	[dog],
HCM	[cat])

2nd

degree
AV	block	

High	
grade

Mobitz	
type	II
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vagal	tone

Premature	
contractions

Supra-
ventricular

– Enlarged	
atrium
(e.g.	
mitralvalve
endo-
cardiosis,	
DCM	[dog],	
HCM	[cat])

Ventricular

Extracardiac		
causes

– Severe	
systemic	
disease
(e.g.	
sepsis,	
gastric	
torsion,	
pyometra,	
pancrea-
titis,
neoplasia)

Cardiac
causes

– Feline	
cardio-
myopathy	
(HCM,	
RCM,	
DCM)

– DCM	(dog)
– Myocarditis
– Aortic

stenosis
– Subaortic

stenosis

Sinus	
arrhythmia

Respiratory	
sinus	

arrhthymia	
(normal	in	dogs)	

Regular

â Bradycardia
p.	84

â Tachycardia
p.	85

– Severe	
systemic	
disease
(e.g.	
sepsis,	
gastric	
torsion)

 

 

Accelerated	
idioventricular	
rhythm	(HR		
<	160/min)
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Abnormal	
pulse

No	pulse

Aortic	
thrombosis

Changes	in	
frequency/rhythm

Arrhythmic

Pulse	deficit

– Premature	
contractions
(dependent	
on		
frequency	
also	
synchronous	
with	heart)

– Atrial	
fibrillation

Synchronous	
with	heart

Premature	contractions	
(dependent	on	frequency	

also	pulse	deficit)

Supra-
ventricular

Ventricular

2nd degree	
AV	block

High
grade

Mobitz	
type	II

Mobitz
type	I

– Normal	in	
puppies

– Increased
vagal	tone

Sinus	
arrhythmia

Respiratory	sinus	
arrhythmia	

(normal	in	dogs)	

â Bradycardia
p.	84

â Tachycardia
p.	85

Change	in	
pulse	quality

Weak

Extracardiac	
causes

– Shock
– Hypotension	
– Partial	
thrombosis

Cardiac	
causes

Decreased	
preload

– Pericardial	
effusion

Decreased	
cardiac	output

– DCM	
(dog)

– Aortic	
stenosis

Pounding

Large	difference	
between	diastolic	

and	systolic	
pressure

Vascular	
resistence	
reduced	

– Fever
– Anaemia

Cardiac	causes

– PDA
– Severe
aortic
insufficiency

– Arterio-
venous	
fistula

 

 

(rare)
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Abnormal	
pulse

No	pulse

Aortic	
thrombosis

Changes	in	
frequency/rhythm

Arrhythmic

Pulse	deficit

– Premature	
contractions
(dependent	
on		
frequency	
also	
synchronous	
with	heart)

– Atrial	
fibrillation

Synchronous	
with	heart

Premature	contractions	
(dependent	on	frequency	

also	pulse	deficit)

Supra-
ventricular

Ventricular

2nd degree	
AV	block

High
grade

Mobitz	
type	II

Mobitz
type	I

– Normal	in	
puppies

– Increased
vagal	tone

Sinus	
arrhythmia

Respiratory	sinus	
arrhythmia	

(normal	in	dogs)	

â Bradycardia
p.	84

â Tachycardia
p.	85

Change	in	
pulse	quality

Weak

Extracardiac	
causes

– Shock
– Hypotension	
– Partial	
thrombosis

Cardiac	
causes

Decreased	
preload

– Pericardial	
effusion

Decreased	
cardiac	output

– DCM	
(dog)

– Aortic	
stenosis

Pounding

Large	difference	
between	diastolic	

and	systolic	
pressure

Vascular	
resistence	
reduced	

– Fever
– Anaemia

Cardiac	causes

– PDA
– Severe
aortic
insufficiency

– Arterio-
venous	
fistula

 

 

(rare)
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Tachycardia

Abnormal	activity

Supraventricular

– AV	reentrant	
tachycardia

– Atrial	fibrillation

Ventricular

– Ventricular	
tachycardia

– Ventricular	flutter
– Ventricular	

fibrillation

Sinus	tachycardia

Sympathetic

– Stress
– Pain

Reactive

â Hypoxia
p.	29

Cardiology	 	
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Bradycardia

Escape	rhythm

Junctional
(AV	node)	escape	rhythm	

(frequency	in	dog:	
60–80/min)

– Sick	sinus	syndrome
– Sinoatrial	pause
(intermittent)

– Sinoatrial	arrest	
(intermittent)

Ventricular	escape	rhthym
(frequency	in	dog:

20–60/min)

– Sinoatrial	arrest
– 3rd degree	AV	block

Sinus	bradycardia

– Hypothyroidism
– Hypoadrenocorticism
– Training	
(e.g. athlete's	heart)

– Increased	vagal	tone
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Tachycardia

Abnormal	activity

Supraventricular

– AV	reentrant	
tachycardia

– Atrial	fibrillation

Ventricular

– Ventricular	
tachycardia

– Ventricular	flutter
– Ventricular	

fibrillation

Sinus	tachycardia

Sympathetic

– Stress
– Pain

Reactive

â Hypoxia
p.	29
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Paraparesis

Hindlimb

LMN	paraparesis

Lesion	of	the
peripheral	

nerves/muscles

– Polyneuropathy
– Polymyopathy
– Aortic	thrombosis
– Bottom-hung-window	

trauma	(cat)

Lesion	of	the	spinal	
cord	L4–S2	or	cauda	

equina

UMN	paraparesis

Lesion	of	the	spinal	
cord	
T3–L3

Forelimb	
(rare)

– Bilateral	brachial
plexus	avulsion

– Bilateral
plexus	neuritis

– Polyneuropathy

– Intervertebral	disc	
disease

– Trauma	(e.g.	vertebral
fracture/luxation)

– Neoplasia	(e.g.	
lymphoma	[cat])

– Discospondylitis
– Myelitis	(e.g.	FIP	[cat])
– Spinal	cord	infarction
– Myelomalacia

– Intervertebral	disc	
disease

– Neoplasia
– Degenerative	

myelopathy
– Trauma	(e.g.	vertebral

fracture/luxation)
– Spinal	cord	infarction	
– Discospondylitis
– Myelitis
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Paraparesis

Hindlimb

LMN	paraparesis

Lesion	of	the
peripheral	

nerves/muscles

– Polyneuropathy
– Polymyopathy
– Aortic	thrombosis
– Bottom-hung-window	

trauma	(cat)

Lesion	of	the	spinal	
cord	L4–S2	or	cauda	

equina

UMN	paraparesis

Lesion	of	the	spinal	
cord	
T3–L3

Forelimb	
(rare)

– Bilateral	brachial
plexus	avulsion

– Bilateral
plexus	neuritis

– Polyneuropathy

– Intervertebral	disc	
disease

– Trauma	(e.g.	vertebral
fracture/luxation)

– Neoplasia	(e.g.	
lymphoma	[cat])

– Discospondylitis
– Myelitis	(e.g.	FIP	[cat])
– Spinal	cord	infarction
– Myelomalacia

– Intervertebral	disc	
disease

– Neoplasia
– Degenerative	

myelopathy
– Trauma	(e.g.	vertebral

fracture/luxation)
– Spinal	cord	infarction	
– Discospondylitis
– Myelitis
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Paresis	of	all	four	limbs

Acute	onset

– Polyradiculitis
– Botulism
– Myasthenia	gravis	(crisis)
– Myelitis
– Tick	paralysis
–

Chronic	onset
Lesion	of	the	cervical	spinal	cord	

(C1–T2)

– Intervertebral	disc	disease
– Atlantoaxial	instability
– Cervical	spondylomyelopathy
– Fracture/luxation
– Neoplasia
– Spinal	cord	infarction

Lesion	of	the	brainstem	

– Neoplasia
– Meningoencephalitis
– Trauma
– Herniation
–

 

 

LMN	tetraparesis
(decreased	or	absent	reflexes)

UMN	tetraparesis	
(increased	or	normal	pelvic	

limb	reflexes)

– Polyneuropathy
– Polymyopathy
– Motor	neuron	degeneration	

(rare)

Coral	snake	bite
Metabolic	changes		
(e.g.	hyponatraemia,	
thiamine	deficiency	[cat])
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Paresis	of	all	four	limbs

Acute	onset
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(decreased	or	absent	reflexes)

UMN	tetraparesis	
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limb	reflexes)
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Altered	level	of	
consciousness

Intracranial	lesion	
(forebrain,	brainstem)

– Meningoencephalitis
– Neoplasia
– Craniocerebral	

trauma
– Increased	intracranial	

pressure
– Haemorrhage/

infarction
– Hydrocephalus
– Cognitive	dysfunction

Metabolic/
toxic	cause

pathy
– Hypoglycaemia
– Hypoxia,	anaemia
– Hyperosmolarity
– Uraemia
– Hypothyroidism
– Narcotics/sedatives
– Antiseizure	drugs

â Seizures	p.	94
Apparently	altered	level	

of	conciousness

– Chronic	pain
– Fever
– Hyperthermia
– Hypotension

– Hepatoencephalo-

Neurology	 	

e  
 

90 
 

Rubrik	

 

Monoparesis

Hindlimb

LMN	
monoparesis

Lesion	of	the	
peripheral	

nerves	
outside	the	
vertebral	

canal

– Aortic
thromboem-
bolism

– Injection
injury
(sciatic	nerve)

– Trauma	with
neurapraxia	
of	the	sciatic
nerve	(e.g.	
pelvic fracture)

Unilateral
lesion	of	the	
spinal	cord

L4–S3
or	the	cauda	

equina

– Lateral	
inter-
vertebral				
disc	
herniation

– Spinal	cord
infarction

– Neoplasia
– Disco-

spondylitis

UMN	
monoparesis

Unilateral	
lesion	of	the	
spinal	cord

T3–L3

– Lateral	
inter-
vertebral	
disc	
herniation

– Spinal	cord
infarction

– Neoplasia

Forelimb

LMN
monoparesis

– Trauma	
(e.g.	puncture,			
compression,	
gunshot)

Lesion	of	the	
brachial	plexus/

nerve	roots

– Brachial
plexus	
avulsion

– Neoplasia

– Spinal	
cord
infarction

– Neoplasia

Lesion	of	the	
spinal	cord
(C6–T2	grey	
matter)

Lesion	of	the	
radial	nerve	
or	associated	

muscles

(e.g.	nerve	
sheath	
tumour)

– Lateral	
spinal	disc	
herniation

– Neuritis
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Altered	level	of	
consciousness

Intracranial	lesion	
(forebrain,	brainstem)

– Meningoencephalitis
– Neoplasia
– Craniocerebral	

trauma
– Increased	intracranial	

pressure
– Haemorrhage/

infarction
– Hydrocephalus
– Cognitive	dysfunction

Metabolic/
toxic	cause

pathy
– Hypoglycaemia
– Hypoxia,	anaemia
– Hyperosmolarity
– Uraemia
– Hypothyroidism
– Narcotics/sedatives
– Antiseizure	drugs

â Seizures	p.	94
Apparently	altered	level	

of	conciousness

– Chronic	pain
– Fever
– Hyperthermia
– Hypotension

– Hepatoencephalo-
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Collapse/fit

Syncope

Hypoxia	of	the	brain

Reduction	of	peripheral	
vascular	resitance

Neurocardiogenic	
(vasovagal	syncope)

– Stress
– Joy
– Severe	coughing	

(esp.	dog)

Cardiopulmonary	cause

Severe	cardiac	
dysrhythmia	

(period	>	6	seconds)

Extreme
bradycardia

– 3rd degree	AV	block	
– Sinoatrial	arrest

Extreme
tachycardia

– Ventricular	
runs/salvos
(e.g.	due	to	
subaortic	stenosis)

Extremely	short-lived	
hypoxia

â Seizures
p.	94

Vestibular	disease

â Vestibular
syndrome

p.	98

Episodes	of	acute	pain

– Atlantoaxial	
instability

– Intervertebral	disc	
disease

Abnormal	
neuromuscular	

neurotransmission

– Myasthenia	gravis	
(crisis)

– Myotonia	congenita
– Hypokalaemia

Abnormal	central	
neurotransmission

– Paroxysmal	
dyskinesia

– Exercise-induced	
collapse

– Paroxysmal	
dyskinesia

– BOAS
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instability
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Abnormal	
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neurotransmission
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– Paroxysmal	
dyskinesia
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Exercise-induced	weakness

Neuromuscular	disease

Diseases	of	the	
endplates

– Myasthenia	gravis

Diseases	of	the	
nerves/muscles

– Polymyopathy
– Polymyositis
– Polyneuropathy
– Mitochondriopathy

Metabolic disease

– Hypoglycaemia
– Hypokalaemia
– Hypothyroidism
– Hypoadrenocorticism
– Hyperadrenocorticism

cardiovascular	disease

– Cardiomyopathy
– Severe	lung	disease
– Hypotension
– Hypoxia
– Laryngeal	paresis

Respiratory	or

– BOAS

Neurology	 	
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Seizures

Metabolic/toxic
causes

Intracranial	lesion	
(forebrain)

– Malformation	
– Trauma	(acute,	
previous)

– Haemorrhage
– Infarction
– Meningoencephalitis	
(acute,	previous)

– Neoplasia

Idiopathic	epilepsy

Epilepsy	of	
unknown	cause

Genetic
or	presumed	
genetic	epilepsy	
(onset	<	6	years)

– Hypoglycaemia
– Hypocalcaemia
– Hyper-/hypo-
natraemia

– Polycythaemia
– Alkalosis
– Toxins	(e.g.	
organophosphate,
carbamate,	
metaldehyde,	lead,	
permethrin	[cats,	
others])

– Hepatoencephalo-
pathy
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Exercise-induced	weakness

Neuromuscular	disease

Diseases	of	the	
endplates

– Myasthenia	gravis

Diseases	of	the	
nerves/muscles

– Polymyopathy
– Polymyositis
– Polyneuropathy
– Mitochondriopathy

Metabolic disease

– Hypoglycaemia
– Hypokalaemia
– Hypothyroidism
– Hypoadrenocorticism
– Hyperadrenocorticism

cardiovascular	disease

– Cardiomyopathy
– Severe	lung	disease
– Hypotension
– Hypoxia
– Laryngeal	paresis

Respiratory	or

– BOAS
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Innere	Medizin		

 

Ataxia

Vestibular	ataxia

â Vestibular	disease
p.	98

Cerebellar/	
spinocerebellar	ataxia

Head	not	affected

Lesion	in	cervical	spinal	
cord

– Cervical	spondylomyelo-
pathy	

– Atlantoaxial	instability
(e.g.	hypoplastic	dens)

– Neurodegenerative	disease	
(e.g.	Rottweiler,	
Jack	Russel	Terrier)

– Intervertebral	disc	disease
– Neoplasia

Head	affected	(tremor,	
intention	tremors)

Lesion	in	cerebellum

– Cerebellar	hypoplasia
– Cerebellar	atrophy
– Cerebellitis
– Meningoencephalitis
– Neoplasia
– Therapy	with	metronidazole
– Increased	intracranial	pressure
– Haemorrhage/infarction

Proprioceptive	ataxia

Only	hindlimbs

â Paraparesis
p.	87

Forelimbs	and	hindlimbs

â Paresis	of	all	four	limbs
pp.	88–89
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Innere	Medizin		

 

Ataxia

Vestibular	ataxia

â Vestibular	disease
p.	98

Cerebellar/	
spinocerebellar	ataxia

Head	not	affected

Lesion	in	cervical	spinal	
cord

– Cervical	spondylomyelo-
pathy	

– Atlantoaxial	instability
(e.g.	hypoplastic	dens)

– Neurodegenerative	disease	
(e.g.	Rottweiler,	
Jack	Russel	Terrier)

– Intervertebral	disc	disease
– Neoplasia

Head	affected	(tremor,	
intention	tremors)

Lesion	in	cerebellum

– Cerebellar	hypoplasia
– Cerebellar	atrophy
– Cerebellitis
– Meningoencephalitis
– Neoplasia
– Therapy	with	metronidazole
– Increased	intracranial	pressure
– Haemorrhage/infarction

Proprioceptive	ataxia

Only	hindlimbs

â Paraparesis
p.	87

Forelimbs	and	hindlimbs

â Paresis	of	all	four	limbs
pp.	88–89
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Abnormal	head	and	
neck	posture

Head	tilt

â Vestibular	disease
p.	98

Torticollis

– Lesion	in	cervical	
spinal	cord

Pleurothotonus

– Intracranial	lesion
(thalamus,	 cerebrum)

Ventroflexion

– Thiamine	deficiency
(esp.	cat)

– Myasthenia	gravis	
(cat)

– Hypokalaemia
(cat)

Neurology	 	
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Vestibular	disease

Central
vestibular	disease

Lesion	in	brainstem/
caudal	cerebellum

– Neoplasia
–

– Herniation
– Haemorrhage/infarction	

Peripheral	
vestibular	disease

Lesion	in	inner	ear/
vestibulocochlear	nerve

– Otitis	media/interna
– Idiopathic	vestibular	disease
– Ototoxic	medication

(e.g.	gentamicin)

Meningoencephalitis	(immune	
or	infectious,	e.g.	complication	of	
otitis	media/interna)
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Abnormal	head	and	
neck	posture

Head	tilt

â Vestibular	disease
p.	98

Torticollis

– Lesion	in	cervical	
spinal	cord

Pleurothotonus

– Intracranial	lesion
(thalamus,	 cerebrum)

Ventroflexion

– Thiamine	deficiency
(esp.	cat)

– Myasthenia	gravis	
(cat)

– Hypokalaemia
(cat)
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Rubrik	
 
 
  

 

Blindness

Central	
blindness

pupillary	light	
reflex)

Lesion
in	cerebrum

Bilateral
central	

blindness

– Hydrocephalus
– Meningoencephalitis
– Trauma
– Metabolic	cause	

(e.g.	hepatic	
encephalopathy,
hypoglycaemia)

– Cerebral	oedema
– Postictal
– Seizures

Unilateral
central	

blindness

– Neoplasia
– Meningoencephalitis
– Haemorrhage
– Infarction
– Trauma

Peripheral
blindness

(no/reduced	
pupillary	light	

reflex)

Lesion
in	optic	chiasm

– Neoplasia
– Meningo-

encephalitis

Lesion
in	optic	nerve	

– Optic	neuritis
– Neoplasia
– Meningo-

encephalitis

Lesion
in	eye

– Progressive	
retinal	
degeneration

– Hypertensive	
retinopathy

– Retinal	
detachment

– Glaucoma
– Sudden	

acquired	
retinal	

(normal	direct	

degeneration
– Other	eye	

diseases

Neurology	 	
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Nystagmus

Oscillating

– Congenital	in	
Siamese	and	
Burmese	cats

Alternating	fast	and	
slow	phases

Vertical

Central
vestibular	
disease

â Vestibular	disease
p.	98

Horizontal	or	rotating

Peripheral
vestibular	
disease

â Vestibular	disease
p.	98

Central
vestibular	
disease

â Vestibular	disease
p.	98
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Blindness

Central	
blindness

pupillary	light	
reflex)

Lesion
in	cerebrum

Bilateral
central	

blindness

– Hydrocephalus
– Meningoencephalitis
– Trauma
– Metabolic	cause	

(e.g.	hepatic	
encephalopathy,
hypoglycaemia)

– Cerebral	oedema
– Postictal
– Seizures

Unilateral
central	

blindness

– Neoplasia
– Meningoencephalitis
– Haemorrhage
– Infarction
– Trauma

Peripheral
blindness

(no/reduced	
pupillary	light	

reflex)

Lesion
in	optic	chiasm

– Neoplasia
– Meningo-

encephalitis

Lesion
in	optic	nerve	

– Optic	neuritis
– Neoplasia
– Meningo-

encephalitis

Lesion
in	eye

– Progressive	
retinal	
degeneration

– Hypertensive	
retinopathy

– Retinal	
detachment

– Glaucoma
– Sudden	

acquired	
retinal	

(normal	direct	

degeneration
– Other	eye	

diseases
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*	 Menace	reaction	is	physiologically	absent	in	dogs	≤	12	weeks	of	age	
	

	
 

Mydriasis

No	menace	reaction*	
(blind)

â Peripheral
blindness
p.	101

Normal	menace	
reaction	

(normal	vision)

Lesion	of	the
oculomotor	nerve/

midbrain

Peripheral

– FeLV
– Dysautonomia
– Botulism	(rare)
– Neuropathy	of	CN	III
– Orbital	lesions

Central

– Neoplasia
– Meningoencephalitis
– Infarction/haemorrhage
– Increased	intracranial	

pressure

– Atropine
– Other	mydriatic	drugs
– Excitement
– Iris	atrophy/degeneration	(old	dogs)
– Glaucoma

Neurology	 	
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brik	
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Anisocoria

Unilateral	
mydriasis	

(reduced/no	

Lesion	of	the	
parasympathetic	
nervous	system

Therapy	with	
atropine

Lesion	of	the	
oculomotor	nerve

– Herniation
– Neoplasia
– Inflammation
– Trauma

Iris	atrophy
Peripheral	
blindness
unilateral

– Hyper-
tensive	
retinopathy

– Glaucoma
– Retinal	

detachment
– Optic	

neuritis

Unilateral	
miosis

Horner's	
syndrome

– Otitis	media
– Lesion	of	the	

roots	of	
T1–T3	
(avulsion)

– Lesion	of	the
vago-
sympathetic	
trunk

– Thoracic	
lesion

– Cervical	
spinal	cord	
lesion

Painful	ocular	
disease

– Uveitis
– Corneal

ulcer

Drugs

– Opioids
– Other	

para-
sympatho-
mimetic	
drugs

direct	pupillary	
light	reflex)

– Neoplasia
– Other	eye	

diseases

– Idiopathic	
Horner's	
syndrome	
(common)

– CNS	lesion	
(brainstem)
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*	 Menace	reaction	is	physiologically	absent	in	dogs	≤	12	weeks	of	age	
	

	
 

Mydriasis

No	menace	reaction*	
(blind)

â Peripheral
blindness
p.	101

Normal	menace	
reaction	

(normal	vision)

Lesion	of	the
oculomotor	nerve/

midbrain

Peripheral

– FeLV
– Dysautonomia
– Botulism	(rare)
– Neuropathy	of	CN	III
– Orbital	lesions

Central

– Neoplasia
– Meningoencephalitis
– Infarction/haemorrhage
– Increased	intracranial	

pressure

– Atropine
– Other	mydriatic	drugs
– Excitement
– Iris	atrophy/degeneration	(old	dogs)
– Glaucoma
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Strabismus

Lateral

– Normal	in	very	
small	breeds

– Orbital	neoplasia
– Retrobulbar	abscess
– Lesion	of	the
oculomotor	nerve	(III)

Medial

– Normal	in	Siamese	
cats

– Orbital	neoplasia
– Retrobulbar	abscess
– Lesion	of	the
abducens	nerve	(VI)

Ventral

Positional	strabismus
â Vestibular	disease

p.	98

Neurology	 	
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Rubrik	

	

 

Miosis

No	protrusion	of	the	
third	eyelid

Unilateral	miosis

â Anisocoria
p.	102

Bilateral	miosis

Metabolic/
toxic	cause

– Hepatic	
encephalopathy

– Organophosphate	
poisoning

– Opioids
– Other

– Cerebral	oedema
– Hydrocephalus
– Trauma
– Meningoencephalitis

Protrusion	of	the	third	
eyelid

Horner's	syndrome

– Otitis	media
– Lesion	of	the	

vagosympathetic	trunk
– Lesion	of	the	roots	of	

T1–T3	(avulsion)
– Thoracic	lesion
– Cervical	spinal	cord	

lesion

Enophthalmus

Bilateral	forebrain	
disease

– CNS	lesion	(brainstem)
– Idiopathic	Horner's

syndrome	(common)



	 Neurology	

	 e 
 

105 
 

Rubrik		

 

Strabismus

Lateral

– Normal	in	very	
small	breeds

– Orbital	neoplasia
– Retrobulbar	abscess
– Lesion	of	the
oculomotor	nerve	(III)

Medial

– Normal	in	Siamese	
cats

– Orbital	neoplasia
– Retrobulbar	abscess
– Lesion	of	the
abducens	nerve	(VI)

Ventral

Positional	strabismus
â Vestibular	disease

p.	98
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Tremor

If	episodic:
â Seizure	p.	94
Head	bobbing

Neurological	disease	
(not	cerebellar)

UMN

– Storage	disease
– Congenital
neurodegenerative	
disease

LMN

– Polyneuropathy

Idiopathic

– Orthostatic	tremor	
(esp.	Great	Dane)

– White	dog	shaker	
syndrome

– Myokymia
– Senile	tremor	
(pelvic	limbs)

Metabolic/
toxic	cause

– Hypoglycaemia
– Hypocalcaemia
– Hypo-/Hyper-
adrenocorticism

– Hypo-/Hyper-
thyroidism

– Poisoning
(e.g.	organo-
phosphates,	
carbamates,	
metaldehyde,	

Physiologic

– Fear
– Excitement
– Freezing
– Pain
– Hypertension

Intention	tremor	
of	the	head

Cerebellar	lesion

– Cerebellar	hypoplasia
– Cerebellar	atrophy
– Neurodegenerative	
disease

– Cerebellitis
– Other	
(cerebrovascular	
disease,	neoplasia)

No	intention	
head	tremor

mycotoxins,	others)
– Hypomyelination	
(shaking	puppies)

– Meningomyelitis
– Other



Neurology	 	 Neurology	

e	 	 e 
 

106	 107	
	

 

 

Tremor

If	episodic:
â Seizure	p.	94
Head	bobbing

Neurological	disease	
(not	cerebellar)

UMN

– Storage	disease
– Congenital
neurodegenerative	
disease

LMN

– Polyneuropathy

Idiopathic

– Orthostatic	tremor	
(esp.	Great	Dane)

– White	dog	shaker	
syndrome

– Myokymia
– Senile	tremor	
(pelvic	limbs)

Metabolic/
toxic	cause

– Hypoglycaemia
– Hypocalcaemia
– Hypo-/Hyper-
adrenocorticism

– Hypo-/Hyper-
thyroidism

– Poisoning
(e.g.	organo-
phosphates,	
carbamates,	
metaldehyde,	

Physiologic

– Fear
– Excitement
– Freezing
– Pain
– Hypertension

Intention	tremor	
of	the	head

Cerebellar	lesion

– Cerebellar	hypoplasia
– Cerebellar	atrophy
– Neurodegenerative	
disease

– Cerebellitis
– Other	
(cerebrovascular	
disease,	neoplasia)

No	intention	
head	tremor

mycotoxins,	others)
– Hypomyelination	
(shaking	puppies)

– Meningomyelitis
– Other
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Alopecia

Skin	not	inflamed

Hair	tips	pointed

Hormonal	
influence

– Hyperadreno-
corticism

– Hypothyroidism
– Hyper-

oestrogenism
– Iatrogenic

(glucocorticoid	
therapy)

– Alopecia	
areata	

– Telogen	
effluvium

– Follicular	
dysplasia

Hair	tips

– Dermato-
phytosis	

– Anagen
defluxion

Trauma	due	to	
licking

â Pruritus	
pp.	110–111
Psychogenic

Skin	inflamed

â Pruritus
pp.	110–111broken	off

Neurology	 	
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Sunken	eye

Microphthalmus Enophthalmus

Passive	
retraction

Horner's	
syndrome

– Loss	of	retrobulbar
fat

– Muscle	atrophy
– Dehydration

Active	
retraction

Muscle	contration

– Tetanus
– Masticatory	muscle	

myositis
– Extraocular	myositis

Painful	ocular	disease

– Uveitis
– Conjunctivitis
– Corneal	ulcer

– Otitis	media
– Lesion	of	the	

vagosympathetic	
trunk	

– Lesion	of	the	roots	
of	T1–T3	(avulsion)

– Thoracic	lesion
– Cervical	spinal	cord	

lesion	
– CNS	lesion

(brainstem)
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Dermatology		

 
 
 
 
 

Alopecia

Skin	not	inflamed

Hair	tips	pointed

Hormonal	
influence

– Hyperadreno-
corticism

– Hypothyroidism
– Hyper-

oestrogenism
– Iatrogenic

(glucocorticoid	
therapy)

– Alopecia	
areata	

– Telogen	
effluvium

– Follicular	
dysplasia

Hair	tips

– Dermato-
phytosis	

– Anagen
defluxion

Trauma	due	to	
licking

â Pruritus	
pp.	110–111
Psychogenic

Skin	inflamed

â Pruritus
pp.	110–111broken	off



Dermatology	 	 Dermatology	

e	 	 e 
 

110	 111	
	

	
	

 

Pruritus

No	skin	lesions

Immune	reaction

– Adverse	drug	
reaction

Allergy

– Food	allergy
– Environmental	
allergy

Infection

– Secondary	
bacterial	
infection

– Secondary	
Malassezia	
infection

Ectoparasites

– Sarcoptes
incognito

Skin	lesions

Skin	tumour	

– Mast	cell	
tumour

– Epitheliotropic	
T-cell	lymphoma

Autoimmune	
disease

– Pemphigus	
foliaceus

Allergy

– Flea	allergy
– Food	allergy
– Environmental	
allergy

– Contact	allergy

Infection

– Secondary	
bacterial	
infection

– Secondary	
Malassezia		
infection

Ectoparasites

– Sarcoptic	mange
– Demodicosis
– Massive	flea	

infestation
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Pruritus

No	skin	lesions

Immune	reaction

– Adverse	drug	
reaction

Allergy

– Food	allergy
– Environmental	
allergy

Infection

– Secondary	
bacterial	
infection

– Secondary	
Malassezia	
infection

Ectoparasites

– Sarcoptes
incognito

Skin	lesions

Skin	tumour	

– Mast	cell	
tumour

– Epitheliotropic	
T-cell	lymphoma

Autoimmune	
disease

– Pemphigus	
foliaceus

Allergy

– Flea	allergy
– Food	allergy
– Environmental	
allergy

– Contact	allergy

Infection

– Secondary	
bacterial	
infection

– Secondary	
Malassezia		
infection

Ectoparasites

– Sarcoptic	mange
– Demodicosis
– Massive	flea	

infestation
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Pustules

Nonfollicular

Autoimmune	
disease

– Pemphigus	
foliaceus

Infection

– Secondary	
bacterial	
infection

Ectoparasites

– Sarcoptic	mange
– Chiggers

Follicular

Infection

– Secondary	
bacterial	
infection

– Dermato-
phytosis

Ectoparasites

– Demodicosis

Dermatology	 	
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Oily	skin	and/or	fur

Acquired

Hormonal	
influence

– Sertoli	cell
tumour

Allergy

– Food	allergy
– Environmental	
allergy

– Flea	allergy

Infection

– Secondary	
bacterial	
infection

– Secondary			

infection

Ectoparasites

– Demodicosis

Congenital

– Sebaceous	
adenitis

– Sebaceous	gland	
dysplasia

– Primary	
seborrhoea

Malassezia	
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Pustules

Nonfollicular

Autoimmune	
disease

– Pemphigus	
foliaceus

Infection

– Secondary	
bacterial	
infection

Ectoparasites

– Sarcoptic	mange
– Chiggers

Follicular

Infection

– Secondary	
bacterial	
infection

– Dermato-
phytosis

Ectoparasites

– Demodicosis
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Papules

Nonfollicular

Autoimmune	disease

– Lupus
erythematosus

Skin	tumour

– Mast	cell	tumour	

Allergy

– Flea	allergy
– Contact	allergy

Infection

– Secondary	bacterial	
infection

Follicular

Primary	follicular	
disease

– Early	stage
luminal folliculitis

– Granulomatous	
folliculitis

Infection

– Secondary	bacterial	
infection

– Dermatophytosis

Ectoparasites

– Demodicosis
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Innere	Medizin	

 

Papules

Nonfollicular

Autoimmune	disease

– Lupus
erythematosus

Skin	tumour

– Mast	cell	tumour	

Allergy

– Flea	allergy
– Contact	allergy

Infection

– Secondary	bacterial	
infection

Follicular

Primary	follicular	
disease

– Early	stage
luminal folliculitis

– Granulomatous	
folliculitis

Infection

– Secondary	bacterial	
infection

– Dermatophytosis

Ectoparasites

– Demodicosis
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Crusts

Epidermal	crusts

Abnormal	
keratinisation

– Seborrhoea
– Sebaceous	
adenitis

– Ichthyosis
– Zinc-
responsive	
dermatosis

Purulent
crusts

Autoimmune	
disease

– Pemphigus	
foliaceus

Infection

– Secondary
bacterial	
infection

– Secondary
Malassezia	
infection

Ectoparasites

– Demodicosis
– Sarcoptic	
mange

Inflammation

– Sterile	
granulomatous	
dermatitis

Haematogenous	
crusts

Epidermal	
trauma

Associated	with	
ulceration

– Lupus	
erythematosus

– Squamous	cell
carcinoma

– Self-induced
(e.g.	licking,	
scratching)

– Poor	
husbandry	
conditions 

 

– Trauma
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Crusts

Epidermal	crusts

Abnormal	
keratinisation

– Seborrhoea
– Sebaceous	
adenitis

– Ichthyosis
– Zinc-
responsive	
dermatosis

Purulent
crusts

Autoimmune	
disease

– Pemphigus	
foliaceus

Infection

– Secondary
bacterial	
infection

– Secondary
Malassezia	
infection

Ectoparasites

– Demodicosis
– Sarcoptic	
mange

Inflammation

– Sterile	
granulomatous	
dermatitis

Haematogenous	
crusts

Epidermal	
trauma

Associated	with	
ulceration

– Lupus	
erythematosus

– Squamous	cell
carcinoma

– Self-induced
(e.g.	licking,	
scratching)

– Poor	
husbandry	
conditions 

 

– Trauma
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Scales

Adherent	
scales

Dry
(without	
exudate)

Adheres	to	hair	
shaft	

(follicular	cast)

– Sebaceous	
adenitis

Wet	
(with	exudate)

Deficiency	
disease

– Zinc-
responsive	
dermatosis

– Metabolic	
epidermal	
necrosis

Infection

– Secondary
bacterial	
infection

Loose	scales

Localised

Ectoparasites

Sarcoptic	
mange

Mechanical

– Pressure
– Abrasion

Generalised

Infection

– Dermato-
phytosis

Husbandry/
grooming

– Inadequate	
self-
grooming
(cat)

– Frequent	
shampooing

– Harsh	coat-
care	
products

– Low

Idiopathic

– Idiopathic	
seborrhoea

Ectoparasites

– Cheyletiel-
losis

 

 

humidity
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Scales

Adherent	
scales

Dry
(without	
exudate)

Adheres	to	hair	
shaft	

(follicular	cast)

– Sebaceous	
adenitis

Wet	
(with	exudate)

Deficiency	
disease

– Zinc-
responsive	
dermatosis

– Metabolic	
epidermal	
necrosis

Infection

– Secondary
bacterial	
infection

Loose	scales

Localised

Ectoparasites

Sarcoptic	
mange

Mechanical

– Pressure
– Abrasion

Generalised

Infection

– Dermato-
phytosis

Husbandry/
grooming

– Inadequate	
self-
grooming
(cat)

– Frequent	
shampooing

– Harsh	coat-
care	
products

– Low

Idiopathic

– Idiopathic	
seborrhoea

Ectoparasites

– Cheyletiel-
losis

 

 

humidity
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Head	shaking/
itchy	ears/

ear	discharge

Otitis	externa

With	systemic	
changes

Hormonal	
influence

– Hypo-
thyroidism

– Hyper-
adreno-
corticism

– Iatrogenic	
(gluco-
corticoid	
therapy)

Additional	
skin	

abnormalities

Keratinisation	
disorder

– Sebaceous	
adenitis

– Seborrhoea

Autoimmune	
disease

– Pemphigus	
foliaceus

Allergy

– Environmental	
allergy

– Food	allergy

Infection

– Secondary	
bacterial			
infection

– Secondary	
Malassezia	
infection

Ectoparasites

– Sarcoptic	
mange

– Demodi-
cosis

Only	the	ears	
are	affected

Space-
occupying	

lesion

– Neoplasia	(e.g.	
adenoma/
adeno-
carcinoma	of	
the	ceruminal	
glands)

– Polyp	(often	
unilateral)

– Feline	aural
plaques

Allergy

– Environmental	
allergy

– Food	allergy

Infection

– Secondary	
bacterial			
infection

– Secondary			
Malassezia	
infection

Ectoparasites

Mainly	pinna

– Sarcoptic
mange

– Notoedric
mange

Mainly		
auditory	canal

Otodectes
cynotis

– Foreign	
body	(often	
unilateral)
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Innere	Medizin	

 

Head	shaking/
itchy	ears/

ear	discharge

Otitis	externa

With	systemic	
changes

Hormonal	
influence

– Hypo-
thyroidism

– Hyper-
adreno-
corticism

– Iatrogenic	
(gluco-
corticoid	
therapy)

Additional	
skin	

abnormalities

Keratinisation	
disorder

– Sebaceous	
adenitis

– Seborrhoea

Autoimmune	
disease

– Pemphigus	
foliaceus

Allergy

– Environmental	
allergy

– Food	allergy

Infection

– Secondary	
bacterial			
infection

– Secondary	
Malassezia	
infection

Ectoparasites

– Sarcoptic	
mange

– Demodi-
cosis

Only	the	ears	
are	affected

Space-
occupying	

lesion

– Neoplasia	(e.g.	
adenoma/
adeno-
carcinoma	of	
the	ceruminal	
glands)

– Polyp	(often	
unilateral)

– Feline	aural
plaques

Allergy

– Environmental	
allergy

– Food	allergy

Infection

– Secondary	
bacterial			
infection

– Secondary			
Malassezia	
infection

Ectoparasites

Mainly	pinna

– Sarcoptic
mange

– Notoedric
mange

Mainly		
auditory	canal

Otodectes
cynotis

– Foreign	
body	(often	
unilateral)
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Pigmentation	
disorders

Hyperpigmen-
tation

Inflamed	skin

Infection

– Secondary	
bacterial
infection

– Secondary	
Malassezia
infection

Trauma

Skin	not	
inflamed

Congenital

– Naevi
– Lentigo

Acquired

Skin	tumour

– Melanoma
– Melano-

cytoma

Hormonal	
influence

– Hyper-
adreno-
corticism

– Sertoli	cell
tumour

– Iatrogenic
(cortisone	
therapy)

Aging/
inflammation

– Aging/liver	
spots

– Viral	plaques	
(Pug)

– Post-
inflammatory
pigmentary	
alteration	
(PIPA)

Depigmen-
tation

Inflamed	skin

Autoimmune	
disease	

– Pemphigus	
foliaceus	

– Lupus	
erythe-
matosus

– Dermato-
myositis

Skin	tumour

– Amelanotic	
melanoma

– Epithelio-
tropic	
T-cell
lymphoma

Infection

– Leishmaniosis
– Secondary	

bacterial
infection

Trauma

– Scratches

Congenital

– Albinism
– Snow	nose

Acquired

– Post-
inflammatory	
pigmentary	
alteration
(PIPA)

– Scars
– Vitiligo
– Early-stage

lupus	
erythematosus

 

 

Noninflamed	
skin
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Pigmentation	
disorders

Hyperpigmen-
tation

Inflamed	skin

Infection

– Secondary	
bacterial
infection

– Secondary	
Malassezia
infection

Trauma

Skin	not	
inflamed

Congenital

– Naevi
– Lentigo

Acquired

Skin	tumour

– Melanoma
– Melano-

cytoma

Hormonal	
influence

– Hyper-
adreno-
corticism

– Sertoli	cell
tumour

– Iatrogenic
(cortisone	
therapy)

Aging/
inflammation

– Aging/liver	
spots

– Viral	plaques	
(Pug)

– Post-
inflammatory
pigmentary	
alteration	
(PIPA)

Depigmen-
tation

Inflamed	skin

Autoimmune	
disease	

– Pemphigus	
foliaceus	

– Lupus	
erythe-
matosus

– Dermato-
myositis

Skin	tumour

– Amelanotic	
melanoma

– Epithelio-
tropic	
T-cell
lymphoma

Infection

– Leishmaniosis
– Secondary	

bacterial
infection

Trauma

– Scratches

Congenital

– Albinism
– Snow	nose

Acquired

– Post-
inflammatory	
pigmentary	
alteration
(PIPA)

– Scars
– Vitiligo
– Early-stage

lupus	
erythematosus

 

 

Noninflamed	
skin
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Skin	changes	on	the	
nose

Initially	on	nasal	
bridge

Follicular	disease

Ectoparasites

– Demodicosis

Infection

– Secondary	
bacterial	
infection

– Dermatophytosis

Nonfollicular	
disease

Autoimmune	
disease

– Lupus	
erythematosus

– Pemphigus	
foliaceus

Neoplasia

– Epitheliotropic	
T-cell	lymphoma

Infection

– Leishmaniosis

Initially	on	the	
planum	and	
philtrum

Infection

– Bacterial	
infection

– Leishmaniosis

Neoplasia

– Squamous	cell
carcinoma

Autoimmune	
disease	

– Lupus	
erythematosus

– Pemphigus	
foliaceus
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Innere	Medizin	 

 

Skin	changes	on	the	
nose

Initially	on	nasal	
bridge

Follicular	disease

Ectoparasites

– Demodicosis

Infection

– Secondary	
bacterial	
infection

– Dermatophytosis

Nonfollicular	
disease

Autoimmune	
disease

– Lupus	
erythematosus

– Pemphigus	
foliaceus

Neoplasia

– Epitheliotropic	
T-cell	lymphoma

Infection

– Leishmaniosis

Initially	on	the	
planum	and	
philtrum

Infection

– Bacterial	
infection

– Leishmaniosis

Neoplasia

– Squamous	cell
carcinoma

Autoimmune	
disease	

– Lupus	
erythematosus

– Pemphigus	
foliaceus
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Claw	abnormalities

One	paw

Neoplasia

– Squamous	
cell	
carcinoma

– Lung	
carcinoma	
metastasis

Infection

– Secondary
bacterial	
infection

– Dermato-
phytosis

Trauma

More	than	one	
paw

Mainly	
affecting	claw	

bed

Neoplasia

– Multiple	
squamous
cell
carcinoma

– Lung	
carcinoma	
metastases

Autoimmune	
disease

– Pemphigus	
foliaceus	

– Lupus	
erythema-
tosus

Hormonal	
influence

– Hypo-
thyroidism

Infection

– Secondary
bacterial	
infection

Mainly	
affecting	claw

Structural	
changes

Claws	too	
soft,	
brittle

Autoimmune	
disease

– Lupoid	
onycho-
dystro-
phy

– Lupus	
erythe-
matosus

Allergy Infection

– Bac-
terial

– Myco-
tic

Nutrient	
deficiency

– Zinc-
respon-
sive
derma-
tosis

– Congenital
ichthyosis

Claws	too	
long,	
curved

Increased	
growth

– Hyper-
thyroidism

No	
abrasion

– Ground	
surface	too	
soft

– Too	little	
exercise

– Leish-
maniosis

Brown	
discolouration

– Secondary	
Malassezia	
infection

 

 
– Food	
allergy

– Environ-
mental	
allergy
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Claw	abnormalities

One	paw

Neoplasia

– Squamous	
cell	
carcinoma

– Lung	
carcinoma	
metastasis

Infection

– Secondary
bacterial	
infection

– Dermato-
phytosis

Trauma

More	than	one	
paw

Mainly	
affecting	claw	

bed

Neoplasia

– Multiple	
squamous
cell
carcinoma

– Lung	
carcinoma	
metastases

Autoimmune	
disease

– Pemphigus	
foliaceus	

– Lupus	
erythema-
tosus

Hormonal	
influence

– Hypo-
thyroidism

Infection

– Secondary
bacterial	
infection

Mainly	
affecting	claw

Structural	
changes

Claws	too	
soft,	
brittle

Autoimmune	
disease

– Lupoid	
onycho-
dystro-
phy

– Lupus	
erythe-
matosus

Allergy Infection

– Bac-
terial

– Myco-
tic

Nutrient	
deficiency

– Zinc-
respon-
sive
derma-
tosis

– Congenital
ichthyosis

Claws	too	
long,	
curved

Increased	
growth

– Hyper-
thyroidism

No	
abrasion

– Ground	
surface	too	
soft

– Too	little	
exercise

– Leish-
maniosis

Brown	
discolouration

– Secondary	
Malassezia	
infection

 

 
– Food	
allergy

– Environ-
mental	
allergy
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Basic	laboratory	diagnostics	

 

Decreased	
erythrocyte	count

Absolute

â Anaemia
pp.	130–131

Relative	
(too	much	plasma)

Iatrogenic

– Fluid	therapy

Dermatology	 	

e  
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Rubrik	

 

Pad	abnormalities

Metabolic	disease

– Metabolic	
epidermal	
necrosis

– Zinc-
responsive	
dermatosis

Neoplasia

– Squamous	
cell	carcinoma

– Epitheliotropic		
T-cell
lymphoma

Autoimmune	
disease

– Feline	plasma-
cytic	podo-
dermatitis

– Pemphigus	
foliaceus

– Erythema	
multiforme

Hormonal	
influence

– Hypothyroidism
– Hyperadreno-

corticism
– Iatrogenic

(glucocorticoid	
therapy)

Mechanical	
lesion

– Foreign	body
– Trauma



 

129 
 

Basic	laboratory	diagnostics	

 

Decreased	
erythrocyte	count

Absolute

â Anaemia
pp.	130–131

Relative	
(too	much	plasma)

Iatrogenic

– Fluid	therapy
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Anaemia

Nonregenerative

True	
nonregenerative	

anaemia

Extramedullary	
causes

Vitamin/
mineral	

deficiency

– Vitamin
B12
deficiency

– Vitamin
B6	
deficiency
(rare)	

â Iron	
deficiency
p.	132

Erythropoetin	
deficiency

Hormonal	
influence

– Hypo-
adreno-
corticism

– Hypo-
thyroidism

Chronic	
kidney	
disease

Bone	marrow	
disorders

Pancytopenia

– Lymphoma
– Drug	toxicity	
(e.g.	cytostatics,	
sulphonamides)

– Oestrogen
intoxication	
(dog)

– Chronic	
ehrlichiosis

– Leishmaniosis
– Intoxication	
(e.g.	lead,	
thallium)

– FeLV	infection

– FeLV	
infection

– Antibodies
against
erythrocyte	
precursor	cells

– Chloram-
phenicol
(cat)

Pseudo-
nonregenerative	

anaemia

Acute	
haemorrhage	

or	
haemolysis

Regenerative

Destruction	
(haemolysis)

Intravascular	
haemolysis

– Copper	intoxication
– Tap	water	enema	
(cat)

– Hypophosphataemia
(e.g.	during	
therapy	of	diabetic	
ketoacidosis)

– Severe	immune-

Extravascular
haemolysis

Loss	
(haemorrhage)

 

 

– Immune-
mediated	
haemolytic	
anaemia

– Babesiosis
– Haemoplasma
infection

mediated	haemolytic	
anaemia

– Severe	babesiosis
– Zinc	intoxication
– Onion	or	garlic	
intoxication

– Destruction	(e.g.	DIC,	
caval	syndrome,	
hemangioendo-
thelioma)

Primarily	
red	blood	cell	
line	affected
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Anaemia

Nonregenerative

True	
nonregenerative	

anaemia

Extramedullary	
causes

Vitamin/
mineral	

deficiency

– Vitamin
B12
deficiency

– Vitamin
B6	
deficiency
(rare)	

â Iron	
deficiency
p.	132

Erythropoetin	
deficiency

Hormonal	
influence

– Hypo-
adreno-
corticism

– Hypo-
thyroidism

Chronic	
kidney	
disease

Bone	marrow	
disorders

Pancytopenia

– Lymphoma
– Drug	toxicity	
(e.g.	cytostatics,	
sulphonamides)

– Oestrogen
intoxication	
(dog)

– Chronic	
ehrlichiosis

– Leishmaniosis
– Intoxication	
(e.g.	lead,	
thallium)

– FeLV	infection

– FeLV	
infection

– Antibodies
against
erythrocyte	
precursor	cells

– Chloram-
phenicol
(cat)

Pseudo-
nonregenerative	

anaemia

Acute	
haemorrhage	

or	
haemolysis

Regenerative

Destruction	
(haemolysis)

Intravascular	
haemolysis

– Copper	intoxication
– Tap	water	enema	
(cat)

– Hypophosphataemia
(e.g.	during	
therapy	of	diabetic	
ketoacidosis)

– Severe	immune-

Extravascular
haemolysis

Loss	
(haemorrhage)

 

 

– Immune-
mediated	
haemolytic	
anaemia

– Babesiosis
– Haemoplasma
infection

mediated	haemolytic	
anaemia

– Severe	babesiosis
– Zinc	intoxication
– Onion	or	garlic	
intoxication

– Destruction	(e.g.	DIC,	
caval	syndrome,	
hemangioendo-
thelioma)

Primarily	
red	blood	cell	
line	affected
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Increased	
erythrocyte	count

Absolute

Reactive	
polycythaemia

Adaptation	to	chronic	
hypoxia

Mixture	of	arterial	
and	venous	blood

– PDA
– VSD
– Pulmonary	

arteriovenous
fistula

Decreased	 cardiac	
output

– DCM
– Aortic	stenosis

Respiratory	tract	
disease

– Tracheal	collapse
– Laryngeal	paralysis

Stay at	high	
altitude

Erythropoetin-
producing	renal	

neoplasia

Polycythaemia	
vera

Relative
(reduced	plasma	

volume)

Dehydration

– BOAS
– Pneumonia
– Lung	neoplasia
– Lung	oedema

(cardiogenic	and	
noncardiogenic)

Basic	laboratory	diagnostics	 	

Haematology  
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Rubrik	
	

 

Iron	deficiency

True
iron	deficiency

Iron	loss

Chronic	haemorrhage

Urinary	tract

– Neoplasia

Gastrointestinal	tract

– Ulcer
– Portal	hyper-

tension
– Lesions	due	to	

gastrointestinal	
parasites

– Neoplasia

Ectoparasite	
infestation	

(only	if	massive)

Decreased	iron	uptake	
(rare	in	small	animals)

Failure	of		
incorporation	of	iron	
into	haemoglobin

Anaemia	of	chronic	
disease
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Increased	
erythrocyte	count

Absolute

Reactive	
polycythaemia

Adaptation	to	chronic	
hypoxia

Mixture	of	arterial	
and	venous	blood

– PDA
– VSD
– Pulmonary	

arteriovenous
fistula

Decreased	 cardiac	
output

– DCM
– Aortic	stenosis

Respiratory	tract	
disease

– Tracheal	collapse
– Laryngeal	paralysis

Stay at	high	
altitude

Erythropoetin-
producing	renal	

neoplasia

Polycythaemia	
vera

Relative
(reduced	plasma	

volume)

Dehydration

– BOAS
– Pneumonia
– Lung	neoplasia
– Lung	oedema

(cardiogenic	and	
noncardiogenic)
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Thrombocytopenia

Sequestration

Splenomegaly

– Systemic	
infection

– Autoimmune
disease

– Splenic	
neoplasia

– Splenic	torsion

Destruction

– Immune-
mediated	
thrombo-
cytopenia

– Anaplasmosis	
(Anaplasma	
platys infection)

Increased	
consumption

– DIC
– Haemorrhage

Decreased	
production

Pancytopenia

– Lymphoma
– Drug	toxicity	
(e.g.	cytostatics,	
sulphonamides)

– Oestrogen
intoxication	(dog)

– Chronic	ehrlichiosis
– Leishmaniosis
– Intoxication	
(e.g.	lead,	thallium)

– FeLV	infection	(cat)

Primarily	
thrombocytic	line	

affected

– Ehrlichiosis	and	
other rickettsial
infections

– Oestrogen
intoxication	(dog)

– FeLV	infection	(cat)

Basic	laboratory	diagnostics	 	

Haematology  
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Thrombocytosis

Reduced	storage	
space

Asplenia	(e.g.	after	
splenectomy)

Emptying	of	
storage

Emptying	of	bone	
marrow

Vincristin	therapy

Emptying	of	spleen

Glucocorticoid	
influence

– Hyperadreno-
corticism

– Iatrogenic	
(glucocorticoid		
therapy)

Increased	
production

Uncontrolled	
production

– Megakaryocyte
leukaemia	(rare)

Stimulation

– Regenerative	
overproduction	
(e.g.	massive	
regeneration	of	
erythrocytes	or	
neutrophils)
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Thrombocytopenia

Sequestration

Splenomegaly

– Systemic	
infection

– Autoimmune
disease

– Splenic	
neoplasia

– Splenic	torsion

Destruction

– Immune-
mediated	
thrombo-
cytopenia

– Anaplasmosis	
(Anaplasma	
platys infection)

Increased	
consumption

– DIC
– Haemorrhage

Decreased	
production

Pancytopenia

– Lymphoma
– Drug	toxicity	
(e.g.	cytostatics,	
sulphonamides)

– Oestrogen
intoxication	(dog)

– Chronic	ehrlichiosis
– Leishmaniosis
– Intoxication	
(e.g.	lead,	thallium)

– FeLV	infection	(cat)

Primarily	
thrombocytic	line	

affected

– Ehrlichiosis	and	
other rickettsial
infections

– Oestrogen
intoxication	(dog)

– FeLV	infection	(cat)
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Leucocytosis

â Lymphocytosis
p.	139

â Neutrophilia
p.	141

â Eosinophilia
p.	143
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Leucopenia

â Lymphopenia
p.	138

â Neutropenia
p.	140
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Leucocytosis

â Lymphocytosis
p.	139

â Neutrophilia
p.	141

â Eosinophilia
p.	143
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Lymphocytosis

Hormonal	
influence

– Hyperthyroidism
– Hypoadreno-

corticism

Stress	
(esp.	cat)

Antigen	
stimulation

Vaccination Infection

– Ehrlichiosis
– Infectious	
canine	
hepatitis

Uncontrolled	
production

– Lymphatic	
leukaemia

– Lymphoma	
(leukaemic	
form)

Basic	laboratory	diagnostics	 	

Haematology  
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Rubrik		

  

Lymphopenia

Lymphoma Loss

– Intestinal	
lymphan-
giectasia

– Chylothorax

Destruction

Virus	
replication	in	
lymphocytes

– Parvovirus	
infection

– FeLV	
infection	
(cat)

– FIV	
infection	
(cat)

– Distemper
(dog)

Glucocorticoid	
influence

– Hyperadreno-
corticism

– Iatrogenic	
(glucocorticoid	
therapy)

Decreased	
production

Cytostatics
Glucocorticoid	

influence

– Hyperadreno-
corticism

– Iatrogenic	
(glucocorticoid	
therapy)

Stress
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Lymphocytosis

Hormonal	
influence

– Hyperthyroidism
– Hypoadreno-

corticism

Stress	
(esp.	cat)

Antigen	
stimulation

Vaccination Infection

– Ehrlichiosis
– Infectious	
canine	
hepatitis

Uncontrolled	
production

– Lymphatic	
leukaemia

– Lymphoma	
(leukaemic	
form)
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Neutrophilia

Left	shift
(increased	
production)

Inflammation

Autoimmune
disease

– Immune-
mediated	
haemolytic	
anaemia

Infection

– Systemic	
bacterial	
infection

– Hepato-
zoonosis	

– Parvovirus	
infection	(in	
recovery)

Neoplasia

No	left	shift

Centralisation	of	
neutrophil	pool

Malfunction	of	
leukocyte	adhesion	

protein

Acquired

Glucocorticoid	
influence

– Hyperadreno-
corticism

– Iatrogenic
(glucocorticoid	
therapy)

Stress

Congenital
(rare,	e.g.	in
Irish	Setter)

Adaption	of	bone	
marrow	to	

chronic	excess	
consumption

– Chronic	
bacterial	
infection

– Neoplasia

Basic	laboratory	diagnostics	 	

Haematology  
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Neutropenia

Left	shift
(increased	
production)

Destruction

Immune-
mediated	

neutropenia

Increased	
consumption	

(demand	>	supply)

– Pus	
accumulation
(e.g.	abscess,	
pyometra,	
pyothorax)

– Sepsis

No	left	shift

Marginalisation	of	
the	neutrophil	

pool

Shock

Decreased	
production

Pancytopenia

– Lymphoma
– Drug	toxicity	

(e.g.	cytostatics,	
sulphonamides)

– Oestrogen	
intoxication
(dog)

– Chronic	
ehrlichiosis

– Leishmaniosis
– Intoxication	

(e.g.	lead,	
thallium)

– FeLV	infection	
(cat)

Primarily	
neutrophil	cell	lines	

affected

– Recent	damage	
to	the	bone	
marrow	(e.g.	
radiation,	
therapy	with
chemotherapeutics)

– Parvovirus	infection
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Neutrophilia

Left	shift
(increased	
production)

Inflammation

Autoimmune
disease

– Immune-
mediated	
haemolytic	
anaemia

Infection

– Systemic	
bacterial	
infection

– Hepato-
zoonosis	

– Parvovirus	
infection	(in	
recovery)

Neoplasia

No	left	shift

Centralisation	of	
neutrophil	pool

Malfunction	of	
leukocyte	adhesion	

protein

Acquired

Glucocorticoid	
influence

– Hyperadreno-
corticism

– Iatrogenic
(glucocorticoid	
therapy)

Stress

Congenital
(rare,	e.g.	in
Irish	Setter)

Adaption	of	bone	
marrow	to	

chronic	excess	
consumption

– Chronic	
bacterial	
infection

– Neoplasia
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 *	 	

                                                
*	 Eosinopenia	is	not	clinically	relevant	

	
	
	
	
	
	
	
	

Eosinophilia*

Stimulation	of	production

Inflammation

– Parasite	infestation
– Allergy
– Dermatitis
– Pneumonia

Neoplasia	producing		
inflammation	mediators

– Mast	cell	tumour
– Lymphoma

Uncontrolled	production

– Hypereosinophilic	
syndrome	

– Eosinophilic	leukaemia

Basic	laboratory	diagnostics	 	

Haematology   
 

142 
 

Rubrik		

 
* 

                                                
*	 Monocytopenia	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Monocytosis*

Centralisation	of	the
monocyte	pool

Glucocorticoid	
influence

– Hyperadrenocorticism
– Iatrogenic	(glucocorticoid	
therapy)

Stress

Increased	
production

Stimulation

Infection	with	
intracellular	
pathogens

– Leishmaniosis
– Mycobacteriosis

Cell	destruction

– Tumour	necrosis
– Immune-mediated	
haemolytic	
anaemia

– Trauma

Uncontrolled	
production

Neoplasia	of	the	
mononuclear	cell	

lineage

– Monocytic	
leukaemia

– Myelomono-
cytic	leukaemia



	 Basic	laboratory	diagnostics	

	 Haematology 
 

143 
 

Rubrik		

 *	 	

                                                
*	 Eosinopenia	is	not	clinically	relevant	

	
	
	
	
	
	
	
	

Eosinophilia*

Stimulation	of	production

Inflammation

– Parasite	infestation
– Allergy
– Dermatitis
– Pneumonia

Neoplasia	producing		
inflammation	mediators

– Mast	cell	tumour
– Lymphoma

Uncontrolled	production

– Hypereosinophilic	
syndrome	

– Eosinophilic	leukaemia



	Basic	laboratory	diagnostics	

	 Serum	enzyme	activities 
 

145 
 

*Rubrik	  

 
* 
 

                                                
*	 Decreased	ALT	activity	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	ALT*

Muscle
cell	damage

– Myositis	
(e.g.	toxoplasmosis,	
lupus	erythematosus)

– Muscle	trauma

Liver	cell	damage

Primary	liver	disease

– Hepatitis/Cholangitis
– FIP	(cat)
– Lymphoma
– Hepatocellular	

carcinoma
– Hepatic	lipidosis	(cat)
– Drug	toxicity

(e.g.	NSAID,	doxycycline)
– Toxins	(e.g.	aflatoxins)

Secondary	to	
extrahepatic	disease

– Sepsis
– Pancreatitis
– Intestinal	barrier	

dysfunction
– Hypothyroidism	(dog)
– Hyperthyroidism	(cat)
– Diabetes	mellitus
– Hyperadrenocorticism
– Hypoxaemia	

(e.g.	cardiovascular	
disorders,	anaemia)

Basic	laboratory	diagnostics	 	

Haematology  
 

144 
 

Rubrik	
	 	

 *	
	

                                                
*	 Basopenia	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Basophilia*

Stimulation	of	
production

– Parasite	infestation

Anaphylaxis Hyperlipidaemia
Uncontrolled	
production

Basophilic	leukaemia



	Basic	laboratory	diagnostics	

	 Serum	enzyme	activities 
 

145 
 

*Rubrik	  

 
* 
 

                                                
*	 Decreased	ALT	activity	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	ALT*

Muscle
cell	damage

– Myositis	
(e.g.	toxoplasmosis,	
lupus	erythematosus)

– Muscle	trauma

Liver	cell	damage

Primary	liver	disease

– Hepatitis/Cholangitis
– FIP	(cat)
– Lymphoma
– Hepatocellular	

carcinoma
– Hepatic	lipidosis	(cat)
– Drug	toxicity

(e.g.	NSAID,	doxycycline)
– Toxins	(e.g.	aflatoxins)

Secondary	to	
extrahepatic	disease

– Sepsis
– Pancreatitis
– Intestinal	barrier	

dysfunction
– Hypothyroidism	(dog)
– Hyperthyroidism	(cat)
– Diabetes	mellitus
– Hyperadrenocorticism
– Hypoxaemia	

(e.g.	cardiovascular	
disorders,	anaemia)



	Basic	laboratory	diagnostics	

	 Serum	enzyme	activities 
 

147 
 

Rubrik		

 

                                                
*	 Decreased	AST	activity	is	not	clinically	relevant		
	
	
	
	
	
	
	
	

Increased	AST*

Haemolysis

Pseudo-
haemolysis

Prolonged	
storage	of	whole	
blood	sample	

before	
centrifugation

â True	
haemolysis

p.	131

Muscle	cell	
damage

Skeletal	muscle	
cell	damage

– Trauma
– Myositis
– Muscle	

contractions
(e.g.	tetanus,	
seizures)

Cardiac	muscle	
cell	damage

– Myocar-
ditis

– Infarction

Liver	cell	damage

Primary	liver	
disease

– Hepatitis/
Cholangitis

– FIP	(cat)
– Lymphoma
– Hepatocellular	

carcinoma
– Hepatic	lipidosis	

(cat)
– Drug	toxicity	

(e.g.	NSAIDs,	
doxycycline)

– Toxin	(e.g.
aflatoxin)

Secondary	to	
extrahepatic	

disease

– Sepsis
– Pancreatitis
– Intestinal	

barrier	
dysfunction

– Hypothyroidism	
(dog)

– Hyperthyroidism	
(cat)

– Diabetes	
mellitus

– Hyperadreno-
corticism

– Hypoxaemia	
(e.g.	
cardiovascular	
disorders,	
anaemia)

Basic	laboratory	diagnostics	 	

Serum	enzyme	activities  
 

146 
 

Rubrik	Rubrik		

 
* 

 
* 

                                                
*	 Decreasesd	ALP	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	ALP*

Increased	release	
from	cells

– Growth
– Osteosarcoma

Damage	to	the	
membrane	of	liver	
or	bile	duct	cells

Biliary	tract	
disease

– Bile	duct
neoplasia

– Cholestasis

Primary	liver	
disease

Secondary	to	
extrahepatic	
disease

Enzyme	induction
(only	in	dogs)

Influence	of	
glucocorticoids/
anticonvulsives

– Hyperadreno-
corticism

– Iatrogenic	
(glucocorticoid	
therapy,	

– Hypothyroidism
– Diabetes	
mellitus

– Hyper-
thyroidism

– Cholestasis	(extra-
and	intrahepatic)

– Hepatitis
– FIP	(cat)
– Lymphoma
– Hepatocellular	
carcinoma

– Hepatic	lipidosis	(cat)
– Drug	toxicity	
(e.g.	NSAIDs,	
doxycycline)

– Toxins	(e.g.	aflatoxins)
– Diabetes	mellitus
– Hyperthyroidism

Increased	
osteoclastic	

acivity

– Healing	of	
fracture

– Osteomyelitis
phenobarbital	
therapy)



	Basic	laboratory	diagnostics	

	 Serum	enzyme	activities 
 

147 
 

Rubrik		

 

                                                
*	 Decreased	AST	activity	is	not	clinically	relevant		
	
	
	
	
	
	
	
	

Increased	AST*

Haemolysis

Pseudo-
haemolysis

Prolonged	
storage	of	whole	
blood	sample	

before	
centrifugation

â True	
haemolysis

p.	131

Muscle	cell	
damage

Skeletal	muscle	
cell	damage

– Trauma
– Myositis
– Muscle	

contractions
(e.g.	tetanus,	
seizures)

Cardiac	muscle	
cell	damage

– Myocar-
ditis

– Infarction

Liver	cell	damage

Primary	liver	
disease

– Hepatitis/
Cholangitis

– FIP	(cat)
– Lymphoma
– Hepatocellular	

carcinoma
– Hepatic	lipidosis	

(cat)
– Drug	toxicity	

(e.g.	NSAIDs,	
doxycycline)

– Toxin	(e.g.
aflatoxin)

Secondary	to	
extrahepatic	

disease

– Sepsis
– Pancreatitis
– Intestinal	

barrier	
dysfunction

– Hypothyroidism	
(dog)

– Hyperthyroidism	
(cat)

– Diabetes	
mellitus

– Hyperadreno-
corticism

– Hypoxaemia	
(e.g.	
cardiovascular	
disorders,	
anaemia)



	Basic	laboratory	diagnostics	

	 Serum	enzyme	activities 
 

149 
 

Rubrik	
	

 
 
 
 
 
* 
 
 
	
 
 
 
 
 
 
 
 
 

                                                
*	 Decreased	α-Amylase	activity	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	α-Amylase*	
(>	3	times	the	reference	

range)

Damage	to	intestinal cells

– Gastroenteritis	
(e.g.	parvovirus	
infection)

Damage	to	pancreatic	cells

– Pancreatitis
– Pancreatic	neoplasia

Basic	laboratory	diagnostics	 	

Serum	enzyme	activities  
 

148 
 

Rubrik	
	

 
 
 
 
* 
 
 
 
	
 
 
 
 
 
 
 
 
 
 
 

                                                
*	 Decreased	CK	activity	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	CK*

Muscle	cell	damage

Skeletal	muscle	cell	
damage

– Trauma
– Increased

muscle	activity
(e.g.	tetanus,	seizures)

Cardiac	muscle	cell	
damage

– Myocarditis
– Infarction



	Basic	laboratory	diagnostics	

	 Serum	enzyme	activities 
 

149 
 

Rubrik	
	

 
 
 
 
 
* 
 
 
	
 
 
 
 
 
 
 
 
 

                                                
*	 Decreased	α-Amylase	activity	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	α-Amylase*	
(>	3	times	the	reference	

range)

Damage	to	intestinal cells

– Gastroenteritis	
(e.g.	parvovirus	
infection)

Damage	to	pancreatic	cells

– Pancreatitis
– Pancreatic	neoplasia



	 Basic	laboratory	diagnostics	

	Serum/Blood	substrate	concentrations 
 

151 
 

Rubrik	
	

,  
 
 
 
 
 

Hyperproteinaemia

Absolute

â Hypergammaglobulinaemia
p.	155

Relative	
(reduced	plasma	volume)

Dehydration

Basic	laboratory	diagnostics	 	

Serum	enzyme	activities  
 

150 
 

Rubrik	
	

 
 
 
1 
 
	

                                                
*	 Decreased	lipase	activity	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	Lipase*	
(>	3	times	the	reference	

range)

– Pancreatitis
– Pancreatic	neoplasia

Damage	to	pancreatic	
cells



	 Basic	laboratory	diagnostics	

	Serum/Blood	substrate	concentrations 
 

151 
 

Rubrik	
	

,  
 
 
 
 
 

Hyperproteinaemia

Absolute

â Hypergammaglobulinaemia
p.	155

Relative	
(reduced	plasma	volume)

Dehydration



	 Basic	laboratory	diagnostics	

	Serum/Blood	substrate	concentrations 
 

153 
 

Rubrik	
	

 
 
 
 
 
 
 
 

Hyperalbuminaemia

Absolute
(too	much	albumin)

Increased	
production	in	the	

liver
(rare)

Influence	of	
glucocorticoids

– Hyperadreno-
corticism

– Iatrogenic	
(glucocorticoid	
therapy)

Relative	
(reduced	plasma	

volume)

Dehydration

Basic	laboratory	diagnostics	 	

Serum/Blood	substrate	concentrations  
 

152 
 

Rubrik		

 

Hypoproteinaemia

â Hypoalbuminaemia	
p.	154

Panhypoproteinaemia	
(albumin	and	globulins	

decreased)

Protein-loosing	
enteropathy

– Intestinal	
lymphangiectasia	

– Lymphoma
– IBD
– Parvovirus	infection
– Massive	intestinal	

parasite	infestation

Skin	burns Haemorrhage

â Hypoglobulinaemia	
p.	155



	 Basic	laboratory	diagnostics	

	Serum/Blood	substrate	concentrations 
 

153 
 

Rubrik	
	

 
 
 
 
 
 
 
 

Hyperalbuminaemia

Absolute
(too	much	albumin)

Increased	
production	in	the	

liver
(rare)

Influence	of	
glucocorticoids

– Hyperadreno-
corticism

– Iatrogenic	
(glucocorticoid	
therapy)

Relative	
(reduced	plasma	

volume)

Dehydration



	 Basic	laboratory	diagnostics	

	 Serum/Blood	substrate	concentrations 
 

155 
 

Rubrik		
                 

 

Hypoglobulinaemia

Congenital

– Congenital
immunodeficiency

Acquired

– Insufficient	uptake	
of	colostrum	
(neonates)

Hyperglobulinaemia

Hypergamma-
globulinaemia

Neoplasia

– Multiple	
myeloma/	
plasmacytoma

Chronic	infection

– FIP	(cat)
– Leishmaniosis
– Ehrlichiosis
– Dirofilariosis
– Hepatozoonosis

Basic	laboratory	diagnostics	 	

Serum/Blood	substrate	concentrations  
 

154 
 

Rubrik	

 
 
 
 
 
 
 

Hypoalbuminaemia

Loss

Vascular	
permeability	
increased

Vasculitis

– Sepsis
– FIP	(cat)
– Leishmaniosis

Renal

â Proteinuria
pp.	192–193

Intestinal

â Protein-
loosing	

enteropathy
p.	44

Decreased		
production

Decreased	
synthesis	in	the	

liver

– Chronic
hepatitis

– Liver	neoplasia	
(e.g.	lymphoma)

– Hepatic	lipidosis
– Portosystemic	
shunt

Low	protein	uptake	
via	diet

(not	relevant	in	small	
animals)



	 Basic	laboratory	diagnostics	

	 Serum/Blood	substrate	concentrations 
 

155 
 

Rubrik		
                 

 

Hypoglobulinaemia

Congenital

– Congenital
immunodeficiency

Acquired

– Insufficient	uptake	
of	colostrum	
(neonates)

Hyperglobulinaemia

Hypergamma-
globulinaemia

Neoplasia

– Multiple	
myeloma/	
plasmacytoma

Chronic	infection

– FIP	(cat)
– Leishmaniosis
– Ehrlichiosis
– Dirofilariosis
– Hepatozoonosis



	 Basic	laboratory	diagnostics	

	 Serum/Blood	substrate	concentrations 
 

157 
 

Rubrik		

 

 

Hypoglycaemia

Shift
into	the	cells

Excess	insulin

– Insulinoma
– Insulin	
overdose

Increased	use

True	use

– Seizures
– Sepsis
– Extreme	
physical	exercise
(e.g.	hunting,		
racing)

Pseudo-
hypoglycaemia

– Prolonged	storage	
of	blood	sample	
before	
centrifugation

– Cell-rich	blood	
sample	
(e.g. leukocytes)

Decreased	
production

Reduced	
glycogenolysis/
gluconeogenesis,	

glycogen	
deficiency

– Hypoadreno-
corticism

– Hepatic	
dysfunction

– Dwarf	breeds
– Neonates

Decreased	uptake

– Chronic	
inadequate
food	intake
(rare	in	cat	and	
dog)

Basic	laboratory	diagnostics	 	

Serum/Blood	substrate	concentrations  
 

156 
 

––––Rubrik		

 

Hyperglycaemia

Stress
Increased	

gluconeogenesis

Influence	of	
glucocorticoids

– Hyperadreno-
corticism

– Iatrogenic	
(therapy	with	
glucocorticoids)

Insulin	resistence
(diabetes	type	2,	

esp.	cat)

Insulin	deficiency
(diabetes	type	1)



	 Basic	laboratory	diagnostics	

	 Serum/Blood	substrate	concentrations 
 

157 
 

Rubrik		

 

 

Hypoglycaemia

Shift
into	the	cells

Excess	insulin

– Insulinoma
– Insulin	
overdose

Increased	use

True	use

– Seizures
– Sepsis
– Extreme	
physical	exercise
(e.g.	hunting,		
racing)

Pseudo-
hypoglycaemia

– Prolonged	storage	
of	blood	sample	
before	
centrifugation

– Cell-rich	blood	
sample	
(e.g. leukocytes)

Decreased	
production

Reduced	
glycogenolysis/
gluconeogenesis,	

glycogen	
deficiency

– Hypoadreno-
corticism

– Hepatic	
dysfunction

– Dwarf	breeds
– Neonates

Decreased	uptake

– Chronic	
inadequate
food	intake
(rare	in	cat	and	
dog)



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	substrate	concentrations	 	 Serum/Blood	substrate	concentrations	
 

158	 159	
	

Innere	Medizin		

 

Increased	
creatinine	

concentration

Postrenal

Urinary	tract	
trauma	

– Bladder
rupture

– Ureteral	
or	urethral	
destruction

Urinary	tract	
obstruction		

– Urolithiasis
– Urethral	plug	(FIC	[cat])
– Neoplasia
– Urethral	spasm
– Enlarged	prostate

(e.g.	hyperplasia,	
abscess,	neoplasia)

– Ureteral	obstruction	
(urolith,	stricture,	
neoplasia)

Renal

Chronic	
kidney	
disease

Acute	kidney	
injury

– Toxins
– Leptospirosis
– Drug	toxicity	

(e.g.	NSAIDs,	
amphotericin	B,	
aminoglycosides)

– Ischaemia
– Pyelonephritis

Prerenal

Normal	
muscle	cell	

regeneration	
(dogs	with	

large	muscle	
mass)

Reduced	
blood	volume

Dehydration

Decreased	
creatinine	

concentration

Low	
muscle	mass

 

 



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	substrate	concentrations	 	 Serum/Blood	substrate	concentrations	
 

158	 159	
	

Innere	Medizin		

 

Increased	
creatinine	

concentration

Postrenal

Urinary	tract	
trauma	

– Bladder
rupture

– Ureteral	
or	urethral	
destruction

Urinary	tract	
obstruction		

– Urolithiasis
– Urethral	plug	(FIC	[cat])
– Neoplasia
– Urethral	spasm
– Enlarged	prostate

(e.g.	hyperplasia,	
abscess,	neoplasia)

– Ureteral	obstruction	
(urolith,	stricture,	
neoplasia)

Renal

Chronic	
kidney	
disease

Acute	kidney	
injury

– Toxins
– Leptospirosis
– Drug	toxicity	

(e.g.	NSAIDs,	
amphotericin	B,	
aminoglycosides)

– Ischaemia
– Pyelonephritis

Prerenal

Normal	
muscle	cell	

regeneration	
(dogs	with	

large	muscle	
mass)

Reduced	
blood	volume

Dehydration

Decreased	
creatinine	

concentration

Low	
muscle	mass

 

 



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	substrate	concentrations	 	 Serum/Blood	substrate	concentrations 
 

160	 161	
	

Innere	Medizin	
 

 

Increased	urea	concentration	
(azotaemia)

Postrenal

Urinary	tract	trauma	

– Bladder	rupture
– Ureteral	or	urethral	
destruction

Urinary	tract	
obstruction

Renal

Chronic	kidney	
disease

Acute	kidney	injury

– Leptospirosis
– Ischaemia
(e.g.	after	
anaesthesia)

– Toxins	(e.g.	
ethylene	glycol,	
raisins,	grapes)

– Drug	toxicity
(e.g.	NSAIDs,	
amphotericin	B,	
aminoglycosides)

Prerenal

Absolute
(too	much	urea)

Increased	urea	
production

Protein	uptake	from	
the	gastrointestinal	

tract

Gastrointestinal	
haemorrhage

– Ulcer
– Portal	hypertension
– Neoplasia
– Inflammation

Postprandial
(mild	increase)

Relative
(reduced	plasma	

volume)

Dehydration

  

– Urolithiasis
– Urethral	plug	
(FIC	[cat])

– Neoplasia
– Urethral	spasm
– Enlarged
prostate	(e.g.	
hyperplasia,	
abscess,	neoplasia)

– Ureteral	
obstruction	
(urolith,	stricture,	
neoplasia)



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	substrate	concentrations	 	 Serum/Blood	substrate	concentrations 
 

160	 161	
	

Innere	Medizin	
 

 

Increased	urea	concentration	
(azotaemia)

Postrenal

Urinary	tract	trauma	

– Bladder	rupture
– Ureteral	or	urethral	
destruction

Urinary	tract	
obstruction

Renal

Chronic	kidney	
disease

Acute	kidney	injury

– Leptospirosis
– Ischaemia
(e.g.	after	
anaesthesia)

– Toxins	(e.g.	
ethylene	glycol,	
raisins,	grapes)

– Drug	toxicity
(e.g.	NSAIDs,	
amphotericin	B,	
aminoglycosides)

Prerenal

Absolute
(too	much	urea)

Increased	urea	
production

Protein	uptake	from	
the	gastrointestinal	

tract

Gastrointestinal	
haemorrhage

– Ulcer
– Portal	hypertension
– Neoplasia
– Inflammation

Postprandial
(mild	increase)

Relative
(reduced	plasma	

volume)

Dehydration

  

– Urolithiasis
– Urethral	plug	
(FIC	[cat])

– Neoplasia
– Urethral	spasm
– Enlarged
prostate	(e.g.	
hyperplasia,	
abscess,	neoplasia)

– Ureteral	
obstruction	
(urolith,	stricture,	
neoplasia)



	 Basic	laboratory	diagnostics	

	Serum/Blood	substrate	concentrations 
 

163 
 

Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* 

                                                
*	 Decreased	serum	bile	acid	concentration	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	serum	bile	acid	
concentration*

Liver	bypass

Portosystemic	shunt

Cholestasis

– obstruction	(e.g.	
pancreatitis,	stones/calculi)

Hepatic	dysfunction

– Liver	cirrhosis
– Liver	neoplasia

(e.g.	lymphoma)
– Hepatic	lipidosis	(cat)

Basic	laboratory	diagnostics	 	

Serum/Blood	substrate	concentrations  
 

162 
 

Rubrik		

 
 

Decreased	urea	
concentration

Increased	excretion

Medullary	
washout

Decreased synthesis

Hepatic	dysfunction

– Liver	cirrhosis
– Liver	neoplasia

(e.g.	lymphoma)
– Hepatic	lipidosis

Liver	bypass

Portosystemic	shunt

Reduced	protein	
intake	from	diet



	 Basic	laboratory	diagnostics	

	Serum/Blood	substrate	concentrations 
 

163 
 

Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* 

                                                
*	 Decreased	serum	bile	acid	concentration	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Increased	serum	bile	acid	
concentration*

Liver	bypass

Portosystemic	shunt

Cholestasis

– obstruction	(e.g.	
pancreatitis,	stones/calculi)

Hepatic	dysfunction

– Liver	cirrhosis
– Liver	neoplasia

(e.g.	lymphoma)
– Hepatic	lipidosis	(cat)



	 	 Basic	laboratory	diagnostics	

	Serum/Blood	electrolyte	concentrations 
 

165 
 

Rubrik		

 

 

Hypernatraemia

Absolute	
(too	much	
sodium)

Salt	
intoxication

Iatrogenic
(intra-
venous	
fluid	

therapy	
with	

hypertonic	
NaCl	

solution)

– Hyper-
aldosteronism

Relative
(reduced	plasma	

volume)

Inadequate	
uptake	of	

water

– No	access	
to	water

– Primary	
hypodipsia

Loss	of	
hypotonic	

fluids

Third-
spacing

– Ascites
– Thoracic	

effusion
– Vasculitis

– Vomiting
– Diarrhoea

– Acute	
kidney	injury

– Chronic
kidney	
disease

Increased	
reabsorption

Renal
Gastro-
intestinal

Basic	laboratory	diagnostics	 	

Serum/Blood	substrate	concentrations  
 

164 
 

Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* 

                                                
*	 Decreased	blood	ammonia	concentration	is	not	clincally	relevant	
	
	
	
	
	
	
	
	

Increased	ammonia	
concentration*

Hepatic	dysfunction	
(only	cat)

– Liver	neoplasia	
(e.g.	lymphoma)

– Hepatic	lipidosis

Liver	bypass

Portosystemic	shunt



	 	 Basic	laboratory	diagnostics	

	Serum/Blood	electrolyte	concentrations 
 

165 
 

Rubrik		

 

 

Hypernatraemia

Absolute	
(too	much	
sodium)

Salt	
intoxication

Iatrogenic
(intra-
venous	
fluid	

therapy	
with	

hypertonic	
NaCl	

solution)

– Hyper-
aldosteronism

Relative
(reduced	plasma	

volume)

Inadequate	
uptake	of	

water

– No	access	
to	water

– Primary	
hypodipsia

Loss	of	
hypotonic	

fluids

Third-
spacing

– Ascites
– Thoracic	

effusion
– Vasculitis

– Vomiting
– Diarrhoea

– Acute	
kidney	injury

– Chronic
kidney	
disease

Increased	
reabsorption

Renal
Gastro-
intestinal



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	electrolyte	concentrations 	 Serum/Blood	electrolyte	concentrations 
 

166	 167	
	

Innere	Medizin	 

 

Hyponatraemia

Absolute	

Loss

– Ascites
– Thoracic	effusion

– Vomiting
– Diarrhoea

– Hypoadreno-
corticism

– Iatrogenic	
(therapy	with	
diuretics)

Relative
(too	much	plasma)

Uptake	of	hypotonic	
fluids

Psychogenic	
polydipsia

Iatrogenic
(intravenous	fluid	

therapy)

Increased	
reabsorption	of	

water

Increased	ADH	
release

Inadequate	release

– Iatrogenic	
(therapy	with	
antidiuretics)

Reactive	
(baroreceptor	
stimulation)

– Hepatic	
dysfunction

– Cardiac	
insufficiency

Excretion	of	other	
osmotically	active	

particles

– Glucose
– Urea
– Iatrogenic
(e.g.	mannitol	
therapy)

  

Third	spacing Gastrointestinal Renal



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	electrolyte	concentrations 	 Serum/Blood	electrolyte	concentrations 
 

166	 167	
	

Innere	Medizin	 

 

Hyponatraemia

Absolute	

Loss

– Ascites
– Thoracic	effusion

– Vomiting
– Diarrhoea

– Hypoadreno-
corticism

– Iatrogenic	
(therapy	with	
diuretics)

Relative
(too	much	plasma)

Uptake	of	hypotonic	
fluids

Psychogenic	
polydipsia

Iatrogenic
(intravenous	fluid	

therapy)

Increased	
reabsorption	of	

water

Increased	ADH	
release

Inadequate	release

– Iatrogenic	
(therapy	with	
antidiuretics)

Reactive	
(baroreceptor	
stimulation)

– Hepatic	
dysfunction

– Cardiac	
insufficiency

Excretion	of	other	
osmotically	active	

particles

– Glucose
– Urea
– Iatrogenic
(e.g.	mannitol	
therapy)

  

Third	spacing Gastrointestinal Renal



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	electrolyte	concentrations 	 Serum/Blood	electrolyte	concentrations 
 

168	 169	
	

Innere	Medizin	

 

Hyperkalaemia

Pseudo-
hyperkalaemia

– Thrombo-
cytosis

– Haemolysis	
(certain
dog	breeds)

Iatrogenic	
(intravenous	
therapy	with	
high	potassium	

fluids)

Translocation

Decreased	
cellular	uptake

Insulin	
deficiency	
(diabetes	
mellitus)

Increased	
cellular	release

Exchanged	for	
H+

– Acidosis

Tissue	
destruction

– Tumour	lysis
syndrome

– Reperfusion
syndrome

– Trauma

Decreased	
urinary	
excretion

Trauma	or	obstruction	
of	the	urinary	tract

– FLUTD
– Urolithiasis
– Bilateral	ureteral	
obstruction

– Bladder	rupture	
– Ureteral	or	urethral	
destruction

 
 

Increased	
uptake

Decreased	renal	
excretion

– Acute	kidney	injury
– Hypoadreno-

corticism
– Blood	volume	

reduction	in	
gastrointestinal	
disease
(e.g.	infection	with		
Trichuris spp.)



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	electrolyte	concentrations 	 Serum/Blood	electrolyte	concentrations 
 

168	 169	
	

Innere	Medizin	

 

Hyperkalaemia

Pseudo-
hyperkalaemia

– Thrombo-
cytosis

– Haemolysis	
(certain
dog	breeds)

Iatrogenic	
(intravenous	
therapy	with	
high	potassium	

fluids)

Translocation

Decreased	
cellular	uptake

Insulin	
deficiency	
(diabetes	
mellitus)

Increased	
cellular	release

Exchanged	for	
H+

– Acidosis

Tissue	
destruction

– Tumour	lysis
syndrome

– Reperfusion
syndrome

– Trauma

Decreased	
urinary	
excretion

Trauma	or	obstruction	
of	the	urinary	tract

– FLUTD
– Urolithiasis
– Bilateral	ureteral	
obstruction

– Bladder	rupture	
– Ureteral	or	urethral	
destruction

 
 

Increased	
uptake

Decreased	renal	
excretion

– Acute	kidney	injury
– Hypoadreno-

corticism
– Blood	volume	

reduction	in	
gastrointestinal	
disease
(e.g.	infection	with		
Trichuris spp.)



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	electrolyte	concentrations 	 Serum/Blood	electrolyte	concentrations 
 

170	 171	
	

Innere	Medizin	
 

 

Hypokalaemia

Iatrogenic

– K+-poor/-free	
intravenous	fluids

– Parenteral	nutrition
– Therapy	with	loop	
diuretics

Reduced	oral	uptake	
(e.g.	anorexia)

Translocation

Increased	cellular	uptake

Increased	insulin

– Iatrogenic	
(therapy	with	insulin	for	
diabetic	ketoacidosis)

Exchange	with	H+

– Alkalosis
– Iatrogenic	
(therapy	with	HCO3

–)

Loss

– Vomiting
– Diarrhoea

Secondary	to	other	
influences

– Hyperthyroidism
– Primary/secondary	
hyperaldosteronism

– Postobstructive	diuresis
– Iatrogenic	(therapy	with	
loop	diuretics)

Primary	nephropathy

– Chronic	kidney	disease	
(cat)

 

 

Gastrointestinal Renal



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	electrolyte	concentrations 	 Serum/Blood	electrolyte	concentrations 
 

170	 171	
	

Innere	Medizin	
 

 

Hypokalaemia

Iatrogenic

– K+-poor/-free	
intravenous	fluids

– Parenteral	nutrition
– Therapy	with	loop	
diuretics

Reduced	oral	uptake	
(e.g.	anorexia)

Translocation

Increased	cellular	uptake

Increased	insulin

– Iatrogenic	
(therapy	with	insulin	for	
diabetic	ketoacidosis)

Exchange	with	H+

– Alkalosis
– Iatrogenic	
(therapy	with	HCO3

–)

Loss

– Vomiting
– Diarrhoea

Secondary	to	other	
influences

– Hyperthyroidism
– Primary/secondary	
hyperaldosteronism

– Postobstructive	diuresis
– Iatrogenic	(therapy	with	
loop	diuretics)

Primary	nephropathy

– Chronic	kidney	disease	
(cat)

 

 

Gastrointestinal Renal



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	electrolyte	concentrations 	 Serum/Blood	electrolyte	concentrations 
 
 

172	 173	
	

Innere	Medizin	

 
 
 
 
 
 
 
 

Hypercalcaemia

Granulomatous	
diseases

– Systemic	mycosis	

Idiopathic
hypercalcaemia	

(esp.	cat)

Hypoadreno-
corticism

Increased	bone	
Renal	disease

Hyper-
vitaminosis	D

– Vit.	D intoxication
– Granulomatous	
diseases	(mycotic	
infections)

– Primary	
hyperpara-
thyroidism

– Neoplasia
(e.g.	anal	sac	
carcinoma,	
lymphoma,	
multiple	myeloma,
lung	carcinoma)

turnover

– Growth
– Osteosarcoma
– Fracture	healing
– Osteomyelitis

Increased	
parathormone

Increased	
parathormone-
related	protein



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Serum/Blood	electrolyte	concentrations 	 Serum/Blood	electrolyte	concentrations 
 
 

172	 173	
	

Innere	Medizin	

 
 
 
 
 
 
 
 

Hypercalcaemia

Granulomatous	
diseases

– Systemic	mycosis	

Idiopathic
hypercalcaemia	

(esp.	cat)

Hypoadreno-
corticism

Increased	bone	
Renal	disease

Hyper-
vitaminosis	D

– Vit.	D intoxication
– Granulomatous	
diseases	(mycotic	
infections)

– Primary	
hyperpara-
thyroidism

– Neoplasia
(e.g.	anal	sac	
carcinoma,	
lymphoma,	
multiple	myeloma,
lung	carcinoma)

turnover

– Growth
– Osteosarcoma
– Fracture	healing
– Osteomyelitis

Increased	
parathormone

Increased	
parathormone-
related	protein



	 Basic	laboratory	diagnostics	

	Serum/Blood	electrolyte	concentrations 
 

175 
 

 
 
 

 

Hyperphosphataemia

Translocation

– Massive cell	
destruction	
(e.g.	trauma)

– Reperfusion	syndrome
– Osteolysis	
– Haemolysis

Pseudo-
hyperphosphataemia

– Prolonged	storage	of	
whole	blood	sample	
before	centrifugation	

Increased	resorption

– Vit.	D	intoxication
– Iatrogenic	(enema	
containing	phosphate)

Decreased	excretion	in	
the	urine

– Impaired	renal	
function

– Obstruction	of	urine	
passage

– Hypoparathyroidism

Basic	laboratory	diagnostics	 	

Serum/Blood	electrolyte	concentrations  
 

174 
 

Rubrik	
	

 
 

Hypocalcaemia

Total	calcium	
and	ionized	
calcium	low

Increased	
requirement

Consumption	
increased	due	to	
formation	of	

complexes	or	salts

– Pancreatitis
– Iatrogenic	
(blood	infusion	
containing	
citrate)

– Lactation
– Pregnancy

Decreased	
resorption

– Hypo-
parathyroidism

– Acute/chronic	
kidney	disease

Hypo-
vitaminosis	D

– Diet	low	in	
Vit.	D

– Chronic	
kidney	
disease	
(advanced	
stage)

Malassimila-
tion

– Protein-
losing	
enteropathy

– Gastro-
intestinal
parasites

Low	calcium	
content	
of	diet

Only	total	
calcium	low

Transport	protein	
deficiency

â Hypo-
albuminaemia

p.	154
Renal

Gastro-
intestinal



	 Basic	laboratory	diagnostics	

	Serum/Blood	electrolyte	concentrations 
 

175 
 

 
 
 

 

Hyperphosphataemia

Translocation

– Massive cell	
destruction	
(e.g.	trauma)

– Reperfusion	syndrome
– Osteolysis	
– Haemolysis

Pseudo-
hyperphosphataemia

– Prolonged	storage	of	
whole	blood	sample	
before	centrifugation	

Increased	resorption

– Vit.	D	intoxication
– Iatrogenic	(enema	
containing	phosphate)

Decreased	excretion	in	
the	urine

– Impaired	renal	
function

– Obstruction	of	urine	
passage

– Hypoparathyroidism



	 Basic	laboratory	diagnostics	

	 Serum/Blood	electrolyte	concentrations 
 

177 
 

 Rubrik	

 

 
 
 
 

Hyperchloraemia

Absolute
(too	much	chloride)

– Salt	poisoning
– Iatrogenic	(intravenous	fluid	

therapy	with	hypertonic	
NaCl	solution)

Relative
(reduced	plasma	volume)

Loss	of	body	fluid	low	in	
chloride	via	the	gastrointestinal	

tract

– Small	intestinal	diarrhoea

Basic	laboratory	diagnostics	 	

Serum/Blood	electrolyte	concentrations  
 

176	
 

Rubrik		

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hypophosphataemia

Translocation

– Iatrogenic	(therapy	with	
insulin	for	diabetic	
ketoacidosis)

– Refeeding	syndrome

Decreased	intestinal	
resorption

– Iatrogenic	(therapy	with	
gastrointestinal	phosphate	
binders)

– Chronic	enteritis

Increased	excretion	via	the	
kidneys

Increased	parathyroid	
hormone

– Primary	
hyperparathyroidism



	 Basic	laboratory	diagnostics	

	 Serum/Blood	electrolyte	concentrations 
 

177 
 

 Rubrik	

 

 
 
 
 

Hyperchloraemia

Absolute
(too	much	chloride)

– Salt	poisoning
– Iatrogenic	(intravenous	fluid	

therapy	with	hypertonic	
NaCl	solution)

Relative
(reduced	plasma	volume)

Loss	of	body	fluid	low	in	
chloride	via	the	gastrointestinal	

tract

– Small	intestinal	diarrhoea



	 Basic	laboratory	diagnostics	

	 Blood	gases	and	acid-base	balance	 
 

179 
 

Rubrik		

 

 

Alkalaemia
(increased	pH)

âMetabolic	alkalosis
(increased	HCO3

–)
p.	181

â Respiratory	alkalosis
(decreased	paCO2)

p.	180

Basic	laboratory	diagnostics	 	

Serum/Blood	electrolyte	concentrations  
 

178 
 

  

 

Hypochloraemia

Loss	via	the	kidneys

– Therapy	with	loop	diuretics
– Therapy	with	thiazide	
diuretics

Loss	via	the	gastrointestinal	
tract

Vomiting	of	stomach	contents

– Foreign	body	obstructing	
the	pylorus	or	beginning	of	
the	small	intestines

– Pyloric	stenosis
– Obstructive	neoplasia



	 Basic	laboratory	diagnostics	

	 Blood	gases	and	acid-base	balance	 
 

179 
 

Rubrik		

 

 

Alkalaemia
(increased	pH)

âMetabolic	alkalosis
(increased	HCO3

–)
p.	181

â Respiratory	alkalosis
(decreased	paCO2)

p.	180



	 Basic	laboratory	diagnostics	

	 Blood	gases	and	acid-base	balance	 
 

181 
 

	

	
	

Metabolic	alkalosis
(increased	HCO3–)

Iatrogenic
(therapy with	HCO3–)

– Iatrogenic	(therapywith	diuretics)
– Hyperaldosteronism
– Hyperadrenocorticism Vomiting	of	stomach	contents

– Foreign	body	obstructing	the	
pylorus	or	beginning	of	the	small	
intestines

– Pyloric	stenosis
– Obstructive	neoplasia

Loss	of	acids

Renal Gastrointestinal

Basic	laboratory	diagnostics	 	

Blood	gases	and	acid-base	balance	  
 

180 
 

Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Respiratory
alkalosis

(decreased	paCO )2

Hyperventilation

â Polypnoea
pp.	28–29



	 Basic	laboratory	diagnostics	

	 Blood	gases	and	acid-base	balance	 
 

181 
 

	

	
	

Metabolic	alkalosis
(increased	HCO3–)

Iatrogenic
(therapy with	HCO3–)

– Iatrogenic	(therapywith	diuretics)
– Hyperaldosteronism
– Hyperadrenocorticism Vomiting	of	stomach	contents

– Foreign	body	obstructing	the	
pylorus	or	beginning	of	the	small	
intestines

– Pyloric	stenosis
– Obstructive	neoplasia

Loss	of	acids

Renal Gastrointestinal



	 Basic	laboratory	diagnostics	

	 Blood	gases	and	acid-base	balance	 
 

183 
 

Rubrik	
	

 
 

Respiratory	
acidosis	

(increased	paCO2)

Diseases	of	the	
respiratory	tract	
and	surrounding	

structures

Lung	perfusion	
disturbances

– Pneumonia
– Oedema
– Neoplasia
– Haemorrhage
– Fibrosis

Pleural	space	
disease

– Thoracic	
effusion

– Pneumothorax
– Diaphragmatic

hernia
– Space-

occupying	
lesions	in	the	
pleural	space
(e.g.	neoplasia)

Obstruction	of	the	
respiratory	tract

– Tracheal	
collapse

– Foreign	body
– Bronchial	spasm
– Airway	

inflammation

Reduced	
minute	volume

Respiratory	muscle	
dysfunction	

– Botulism
– Tetanus
– Myasthenia	gravis
– Polyradiculo-

neuritis

Respiratory	centre	
dysfunction

– Iatrogenic	
(e.g.	anaesthesia,
therapy	with	
opioids)

– CNS	disease
(e.g.	neoplasia)

Basic	laboratory	diagnostics	 	

Blood	gases	and	acid-base	balance	  
 

182 
 

Rubrik		

 

Acidaemia
(decreased	pH)

â Respiratory	acidosis	
(increased	paCO2)

p.	183

â Metabolic	acidosis	
(decreased	HCO3

–)
p.	184



	 Basic	laboratory	diagnostics	

	 Blood	gases	and	acid-base	balance	 
 

183 
 

Rubrik	
	

 
 

Respiratory	
acidosis	

(increased	paCO2)

Diseases	of	the	
respiratory	tract	
and	surrounding	

structures

Lung	perfusion	
disturbances

– Pneumonia
– Oedema
– Neoplasia
– Haemorrhage
– Fibrosis

Pleural	space	
disease

– Thoracic	
effusion

– Pneumothorax
– Diaphragmatic

hernia
– Space-

occupying	
lesions	in	the	
pleural	space
(e.g.	neoplasia)

Obstruction	of	the	
respiratory	tract

– Tracheal	
collapse

– Foreign	body
– Bronchial	spasm
– Airway	

inflammation

Reduced	
minute	volume

Respiratory	muscle	
dysfunction	

– Botulism
– Tetanus
– Myasthenia	gravis
– Polyradiculo-

neuritis

Respiratory	centre	
dysfunction

– Iatrogenic	
(e.g.	anaesthesia,
therapy	with	
opioids)

– CNS	disease
(e.g.	neoplasia)



	Basic	laboratory	diagnostics	

	 Haemostaseology 
 

185 
 

Rubrik	
	

 
* 

                                                
*	 Shortened	aPTT	is	not	clinically	relevant	
 
 
 
 
 
 
 
	

Prolonged	aPTT*

Disorder	of	the	
coagulation	intrinsic	

pathway

Coagulation	factor	
deficiency

Increased	
consumption

– DIC

Decreased	
production

Acquired

Hepatic	dysfunction

– Liver	fibrosis
– Liver	cirrhosis
– Liver	neoplasia
– Hepatic	lipidosis

Congenital

– Haemophilia	A
– Haemophilia	B

Basic	laboratory	diagnostics	 	

Blood	gases	and	acid-base	balance	  
 

184 
 

Rubrik	

 
 
 
 
 
 
 
 
 
 
 

 

Metabolic	acidosis
(decreased	HCO3

–)

Normal	anion	gap	
metabolic
acidosis

Loss	of
HCO3

–

– Chronic	
kidney	
disease

– Dysfunction	
of	proximal	
tubuli	(e.g.	
Fanconi	
syndrome)

– Vomiting
– Diarrhoea

High	anion	gap	
metabolic	acidosis

Sulphate/
phosphate	
acidosis

– Chronic	
kidney	
disease	
(advanced)

– Acute	kidney	
injury	

Keto-
acidosis

– Diabetic	
ketoacidosis

– Cachexia

Lactate	
acidosis

Tissue	
hypoxia

– Shock
– Gastric	
torsion

– Thrombo-
embolism

– Severe	
anaemia

Increased	
production	by	
gut	bacteria
(rare	in	small	
animals)

– Dys-
bacteriosis

– Ingestion	
of	other	
acids	(e.g.	
ethylene	
glykol	
intoxica-
tion)

Gastro-
intestinalRenal



	Basic	laboratory	diagnostics	

	 Haemostaseology 
 

185 
 

Rubrik	
	

 
* 

                                                
*	 Shortened	aPTT	is	not	clinically	relevant	
 
 
 
 
 
 
 
	

Prolonged	aPTT*

Disorder	of	the	
coagulation	intrinsic	

pathway

Coagulation	factor	
deficiency

Increased	
consumption

– DIC

Decreased	
production

Acquired

Hepatic	dysfunction

– Liver	fibrosis
– Liver	cirrhosis
– Liver	neoplasia
– Hepatic	lipidosis

Congenital

– Haemophilia	A
– Haemophilia	B



	 Basic	laboratory	diagnostics	

	 Haemostaseology 
 

187 
 

Rubrik		 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
*	 Shortened	thrombin	time	nicht	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Prolonged	thrombin	
time*

Increased	thrombin	
consumption

– DIC

Increased	thrombin	
degradation

– Iatrogenic	
(therapy with	heparin)

Basic	laboratory	diagnostics	 	

Haemostaseology  
 

186 
 

Rubrik	
	

 
* 

                                                
*	 Shortened	prothrombin	time	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Prolonged	
prothrombin	time

(prolonged	optimised	
quick	test*)

Disorder	of	the	
coagulation	

extrinsic	pathway

Reduced	Vitamin	K	
activity

Vitamin	K	deficiency

Decreased
production

Hepatic	dysfunction

– Liver	fibrosis
– Liver	cirrhosis
– Liver	neoplasia
– Hepatic	lipidosis

Decreased	
resorption	

Reduced	fat	
digestion

– Cholestasis

Reduced	synthesis	
by	intestinal	
bacteria

– Dysbacteriosis
(e.g.	therapy with	
antibiotics)

Competitive	inhibition	
of	vitamin	K

– Iatrogenic	(therapy
with	coumarine	
derivatives)

– Rodenticide	
intoxication



	 Basic	laboratory	diagnostics	

	 Haemostaseology 
 

187 
 

Rubrik		 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
*	 Shortened	thrombin	time	nicht	is	not	clinically	relevant	
	
	
	
	
	
	
	
	

Prolonged	thrombin	
time*

Increased	thrombin	
consumption

– DIC

Increased	thrombin	
degradation

– Iatrogenic	
(therapy with	heparin)



	 Basic	laboratory	diagnostics	

	 Urinalysis 
 

189 
 

Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

urine

Proportion	of	water	in	
urine	reduced

Dehydration	

Highly	concentrated



	 Basic	laboratory	diagnostics	

	 Urinalysis 
 

189 
 

Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

urine

Proportion	of	water	in	
urine	reduced

Dehydration	

Highly	concentrated



	Basic	laboratory	diagnostics	

	 Urinalysis 
 

191 
 

	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Glucosuria

Tubular
dysfunction

Tubular	reabsorption	
capacity	exceeded

â Hyperglycaemia
p.	156

– Congenital	(e.g.	
Fanconi	syndrome)

– Acute	kidney	injury	
(e.g.	Leptospirosis,	
ethylene	glykol	
intoxication)

Basic	laboratory	diagnostics	 	

Urinalysis  
 

190 
 

Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

urine

Proportion	of	water	in	
urine	increased

â PD/PU
pp.	60–61

Poorly	concentrated	



	Basic	laboratory	diagnostics	

	 Urinalysis 
 

191 
 

	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Glucosuria

Tubular
dysfunction

Tubular	reabsorption	
capacity	exceeded

â Hyperglycaemia
p.	156

– Congenital	(e.g.	
Fanconi	syndrome)

– Acute	kidney	injury	
(e.g.	Leptospirosis,	
ethylene	glykol	
intoxication)



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Urinalysis	 	 Urinalysis 
 

192	 193	
	

	Medizin	Innere	

 
 

Proteinuria

Significant	
(+ to	+++	with	

hypoconcentrated	
urine)

Glomerular

Functional	
glomerular	reaction	

(intermittent)

– Glucocorticoid	
influence
(e.g.	iatrogenic,	
hyperadreno-
corticism)

– Fever
– Strenous	exercise
– Hypertension

Structural	
glomerular	disease	

(persistent)

Immune	
complex	
deposition

Immune	
mediated

Autoimmune	
disease

– Primary	immune-
complex	glomerulon-
ephritis

Paraneoplastic

– Lymphoma

Chronic	persistent	
infections

– Dirofilariosis
– Leishmaniosis	(dog)
– Chronic	ehrlichiosis	
(dog)

– Borreliosis	(dog)
– FIP	(cat)
– FIV	(cat)

Other	
glomerulopathy

– Glomerulosclerosis
– Amyloidosis

Preglomerular

– Multiple	
myeloma/
plasmacytoma

– Haemoglobinuria
– Myoglobinuria

Postglomerular

Renal
– Tubular
– Interstitial

Postrenal
â Haematuria	

p.	195
â Pyuria	

p.	146

Not	significant	
(+	with	

hyperconcentrated	
urine)

 

 

– Systemic	immune-
mediated	disease	
(e.g.	systemic	lupus	
erythematosus)



Basic	laboratory	diagnostics	 	 Basic	laboratory	diagnostics	

Urinalysis	 	 Urinalysis 
 

192	 193	
	

	Medizin	Innere	

 
 

Proteinuria

Significant	
(+ to	+++	with	

hypoconcentrated	
urine)

Glomerular

Functional	
glomerular	reaction	

(intermittent)

– Glucocorticoid	
influence
(e.g.	iatrogenic,	
hyperadreno-
corticism)

– Fever
– Strenous	exercise
– Hypertension

Structural	
glomerular	disease	

(persistent)

Immune	
complex	
deposition

Immune	
mediated

Autoimmune	
disease

– Primary	immune-
complex	glomerulon-
ephritis

Paraneoplastic

– Lymphoma

Chronic	persistent	
infections

– Dirofilariosis
– Leishmaniosis	(dog)
– Chronic	ehrlichiosis	
(dog)

– Borreliosis	(dog)
– FIP	(cat)
– FIV	(cat)

Other	
glomerulopathy

– Glomerulosclerosis
– Amyloidosis

Preglomerular

– Multiple	
myeloma/
plasmacytoma

– Haemoglobinuria
– Myoglobinuria

Postglomerular

Renal
– Tubular
– Interstitial

Postrenal
â Haematuria	

p.	195
â Pyuria	

p.	146

Not	significant	
(+	with	

hyperconcentrated	
urine)

 

 

– Systemic	immune-
mediated	disease	
(e.g.	systemic	lupus	
erythematosus)



	Basic	laboratory	diagnostics	

	 Urinalysis 
 

195 
 

Rubrik	
	

 
 

Haematuria

Urine	voided	
spontaneously

Blood	from	urinary	tract

Urinary	tract	
inflammation

– FIC	(cat)
– Bacterial	cystitis
– Parasites

Localised	haemorrhage

– Urolithiasis
– Transitional	cell

carcinoma
– Trauma
– Renal	haemorrhage

â Coagulopathy
pp.	18–19

Blood	from	genital	tract

–
– Puerperium
– Lesion	in	the	

vagina/penis
– Pyometra
– Prostatic	disease
– Vaginal	neoplasia
– Transmissible

venereal	tumour
(dog)

Urine	collected	using	
cystocentesis

(mild	haematuria)

Oestrus	(dog)
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Ketonuria

Starvation
Diabetic

ketoacidosis



	Basic	laboratory	diagnostics	

	 Urinalysis 
 

195 
 

Rubrik	
	

 
 

Haematuria

Urine	voided	
spontaneously

Blood	from	urinary	tract

Urinary	tract	
inflammation

– FIC	(cat)
– Bacterial	cystitis
– Parasites

Localised	haemorrhage

– Urolithiasis
– Transitional	cell

carcinoma
– Trauma
– Renal	haemorrhage

â Coagulopathy
pp.	18–19

Blood	from	genital	tract

–
– Puerperium
– Lesion	in	the	

vagina/penis
– Pyometra
– Prostatic	disease
– Vaginal	neoplasia
– Transmissible

venereal	tumour
(dog)

Urine	collected	using	
cystocentesis

(mild	haematuria)

Oestrus	(dog)



Basic	laboratory	diagnostics	 	

Urinalysis  
 

196 
 

Rubrik	
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pyuria

Urine	collected	using	
cystocentesis

Urinary	or	genital	tract	
inflammation

– Bacterial	cystitis
– FIC	(cat)
– Pyelonephritis
– Prostatitis
– Prostatic	abscess		

Contamination	
from	the	lower	
urogenital	tract	
(spontaneously	
voided	urine)
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VET SCRIPTUM  Helpful tool for studies and exams!

ISBN 978-3-89993-983-5

Internal medicine cases can be complex and challenging. To manage such challenges,  
it is helpful to know the possible pathophysiological causes of a particular clinical 
problem, to be able to evaluate each problem in an individual case and to exclude 
anything not relevant for this patient using diagnostic pathways. This book describes 
this process of exclusion (“ruling out”) for all aspects of internal medicine in dogs 
and cats, and ultimately leads to confirmation of a specific diagnosis. Rule outs 
therefore are an important basis for everyday clinical work and provide a practical 
guideline for a systematic problem-oriented approach to patients.

For students, these rule outs are a prerequisite for understanding the pathophysio
logy of clinical presentations and laboratory changes. For experienced clinicians,  
rule outs are a helpful diagnostic guide especially when dealing with complex cases.

ESSENTIAL 
Expert knowledge for everyday clinical work

UNIQUE 
The easy way to a correct diagnosis: comprehensive and concise

How to achieve a reliable diagnosis – 
even in complex clinical cases!
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Oedema

Generalised

Generalised
	

vasculitis

– Leishmaniosis

– Dirofilarios
is

Decreased	
oncotic	

pressure

â Hypoalbum
inaemia

p.	154

Increased	h
ydrostatic	

pressure

– Cardiac	fail
ure

Local

Increased	lo
cal	

hydrostatic
	pressure

– Thrombus

Vascular	pe
rmeability	

disorders	

Local	inflam
mation

– Insect	bite/
sting

– Thrombophlebitis

Vasculitis

– Leishmaniosis

– Dirofilarios
is

Lymph	drainage
	

disorders

â Lymphadenopa
thy

p.	10
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Increased	body	
temperature

Fever

Influence	of	exogenous	
pyrogens

– Doxycycline	therapy
(cat)

Influence	of	
endogenous	pyrogens

Tissue	
resorption

Autoimmune
disease

Neoplasia Infection

Hyperthermia

Increased	heat	
production

Muscle	activity

– Seizures
(e.g.	status	epilepticus)

– Sport	 (e.g.	dog	racing)
– Muscle	spasms	

(e.g.	tetanus)
– Malignant	hyperthermia	

Increased	
metabolism

– Hyperthyroidism

Decreased	heat	
dissipation

– Increased	
environmental
temperature

– Insufficient		air	
circulation	(e.g.	car,	
narrow	cage)
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Icterus

Posthepatic

Bile	duct	obstruction

– Cholangiohepatitis– Bile	duct	
carcinoma– Pancreatitis– Gall	bladder	stones

Bile	duct	rupture

Hepatic	

Disturbance	of	hepatocellular	bilirubin	transport

Disturbance	of	the	bilirubin	transport	system(by	high	TNF-α)

– Severe	
systemic
inflammation	(e.g.	sepsis,	FIP)

Lack	of	glucose	(only	horse	and	cow)

Hepatic	dysfunction

– Liver	fibrosis– Liver	cirrhosis– Liver	neoplasia– Hepatic	lipidosis

Prehepatic

Myoglobin	degradation	

Massive	destruction	of	muscle	cells	(rare	insmall	animals)

– Myositis
– Trauma

Haemoglobin	degradation

Haemorrhage	in	body	cavities	or	haematoma

Haemolysis

Intravascularhaemolysis

Extravascular	haemolysis

 
Increased	degradation	of	haemproteins

– Copper	intoxication– Tap	water	enema	(cat)– Hypophosphataemia	(e.g.	during	therapy	
of	diabetic	ketoacidosis)– Severe	immune-mediated	haemolytic	
anaemia– Severe	babesiosis– Zinc	intoxication– Onion	or	garlic	intoxication– Destruction	(e.g.	DIC,	caval	syndrome,	

hemangioendothelioma)

– Immune-mediated	haemolytic	anaemia
– Babesiosis– Haemoplasma	infection
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