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	Foreword	

III

	

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.		

Bibliographic	information	published	by	the	German	National	Library	[Deutsche	Nationalbibliothek]	
The	German	National	Library	has	listed	this	publication	in	the	German	National	Bibliography	[Deutsche	
Nationalbibliografie].	Detailed	bibliographic	information	is	available	on	https://dnb.de/	
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Internal	medicine		

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		

(e.g.	therapy	with
glucocorticoids,
phenobarbital)

VIII 
 

	
	
	
	
	
	

	

Legend	

	

	 	
	

	
	

	
	

	
	

	
	
	

â p.	100

Start	of	a	diagnostic	path/problem	

Intermediary	steps/decision-making	steps	

Problem	

Important	causes	
(only	the	most	important	causes	are	listed)	

Reference	to	another	diagnostic	path	

*
	 text	 See	footnote	
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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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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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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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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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