
 

WEDNESDAY ,  6  APRIL 2016  FROM 08:30  TO 17:00 

The International Convention Centre - Broad Street - B1 2EA Birmingham - United Kingdom 

Prevention is Better than Cure! 
How to avoid anaesthetic emergencies and 

deal with them if they arise 

Sponsored by  

IN THE INTERESTS OF OUR PLANET, PLEASE ONLY PRINT THESE NOTES IF YOU 

REALLY NEED TO! 

 

http://www.jurox.com.au/


About Us 

The Association of Veterinary Anaesthetists is an active, enthusiastic group of veterinary 

surgeons and others (e.g. researchers, technicians, pharmacologists) who share an interest 

in animal anaesthesia, analgesia and animal welfare. We hold meetings twice a year at 

various venues in Europe which are open to all those who share our common interest. 

The Association was established in 1964 to promote the study of, and research into, the 

subject of anaesthesia and analgesia in animals. It also publishes the Journal of Veterinary 

Anaesthesia and Analgesia and has been active in the founding of the European College of 

Veterinary Anaesthesia. We are keen to promote collaboration between anaesthetists in all 

places, and actively encourage the establishment and taking of diplomas and degrees in 

veterinary anaesthesia. 

AVA Vision Statement  

“To be a global authority in veterinary anaesthesia and analgesia; 

promoting best practice and animal warfare through education and 

research” 

AVA Mission Statement 

Objectives: 

•To promote and support the activities of all those engaged in veterinary anaesthesia and 

analgesia 

•To provide a foundation society for members and Diplomats of the European College of 

Veterinary Anaesthesia and Analgesia and other Anaesthesia and Analgesia related 

Colleges worldwide and for those in training to become so.  

•To promote, support and establish specialty qualifications in veterinary anaesthesia and 

analgesia 

•To encourage worldwide collaboration between all those interested in veterinary 

anaesthesia and analgesia 

•To encourage discussion and disseminate information to all those interested in veterinary 

anaesthesia and analgesia including the general public 

•To provide an authoritative and accessible resource for all matters involving veterinary 

anaesthesia, analgesia and related animal welfare 

•To do all such lawful things as may be necessary for the attainment of the above 

•The Association also has an educational Trust Fund to support training in anaesthesia.  



Programme 

08.30-09.00 Registration  

09.00-10.00 Which Fluid- Gin or Tonic? Vicky Ford-Fennah 

10.00-11.00 
The early bird gets the worm! - Proactive 

monitoring 
Laura Tobin 

11.00-11.30 Break  

11.30-12.30 
Anaesthetic Management of the Endocrine 

and GI Patient 
Ian Self 

12.30-13.30 Lunch  

13.30-14.30 Hard and Fast -Performing effective BLS Carl Bradbrook 

14.30-15.00 Break  

15.00-16.00 
Mind over matter – ALS: Drugs, fluids and 

defibrillation 
Dominic Barnfield  

16.00-17.00 Interactive session Ian and Dominic 

 

 

 

We are very grateful to our sponsor   

http://www.jurox.com.au/


Speaker Profiles  

V ICKY  FORD-FENNAH  

BSc (Hons) RVN VTS (Anaesthesia/Analgesia) A1 VPAC 

Vicky graduated from the University of Bristol in 2006. During the 4 year degree she worked in both small 

animal and mixed practice. She was employed by the UoB referral hospital in 2006 as anaesthesia nurse. 

Vicky supervises both veterinary surgeon and nurse undergraduates whilst on clinical rotations.  In 2013 

she gained Veterinary Technician Specialist in Anaesthesia and Analgesia status.  Vicky has co-authored 

anaesthesia chapters in nursing textbooks, lectured at regional, national and international CPD meetings 

and written articles for veterinary press. 

Her main areas on interest are pain assessment and management and advances anaesthesia monitoring 

techniques. 

 

LAURA TOBIN  

BSc (Hons) RVN VTS (Anaesthesia) 

Laura graduated from the University of Bristol in 2005 with an honours degree in veterinary nursing and 

practice administration along side her NVQ in veterinary nursing.  

She went on to work in a predominantly orthopaedic/neurology referral practice in the South East before 

moving up to the Midlands to join the general nursing team at the Willows Veterinary Centre and Referral 

Service. She took a keen interest in working alongside the anaesthetists and in 2014 she gained her VTS 

(anaesthesia/analgesia). She now works as the anaesthesia nurse at the Willows.  

Her main areas of interest are anaesthesia for the critical patient and pain management. 

 

IAN SELF  

BSc BVSc PGCert Vet Ed FHEA CertVA DipECVAA MRCVS 

Ian worked in mixed, small animal and emergency practice in Northwest England for nine years. He then 

moved to Dublin in July 2005 to become a Lecturer in Veterinary Anaesthesia at UCD.  In 2008 Ian gained 

the European Diploma in Veterinary Anaesthesia and Analgesia and moved to the University of Edinburgh 

as a Lecturer in Veterinary Anaesthesia and in November 2012 moved to the RVC as Head of Veterinary 

Anaesthesia. Ian is currently Associate Professor of Veterinary Anaesthesia and Analgesia at Nottingham 

Vet School. 

Ian’s research interests include anaesthesia simulation, respiratory physiology, pain and the assessment 

of sedation. 

  



CARL BRADBROOK  

BVSc CertVA DipECVAA MRCVS 

Carl graduated from the University of Liverpool in 2002 and spent several fun years in mixed practice. He 

then undertook a residency in anaesthesia and intensive care, gaining the RCVS Certificate in Veterinary 

Anaesthesia in 2007. He has worked in a number of private and university referral hospitals and was until 

recently a Lecturer in Veterinary Anaesthesia at University of Liverpool. He moved to Eye Vet Referrals as 

an anaesthesia consultant in January 2014 and continues to be involved with teaching both 

undergraduates and anaesthesia residents, along with the provision of CPD for vets and nurses. He is a 

European Specialist in Veterinary Anaesthesia and Analgesia. Outside of work Carl enjoys going to the 

gym, walking in the hills and alpine skiing. 

 

DOMINIC BARNFIELD  

BSc BVSc MVetMed DACVECC DECVECC FHEA MRCVS 

Dom spent 5 years in small animal practice, following graduation from the University of Sydney in 2002. 

He then moved to the UK to undertake a residency in Emergency and Critical Care at the Royal Veterinary 

College and became the tenth ACVECC Diplomate that the programme produced. Dom stayed on at the 

RVC as a staff clinician and then lecturer in Emergency and Critical Care. Dom is interested in all aspects 

of emergency and critical care, though particularly in treatment of sepsis and toxins as well as transfusion 

medicine and the involvement of human factors in the profession and how this can be taught to both 

under graduates and post graduates. 
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Which	Fluid	-	Gin	or	Tonic?	

	
Vicky	Ford-Fennah	RVN	BSc(Hons)	VTS(anesthesia/analgesia)	VPAC	A1	

	
Over	the	last	few	years’	perioperative	fluid	therapy	has	changed	greatly.	This	lecture	
will	 examine	 topics	 from	 why	 we	 provide	 fluid	 therapy	 during	 the	 perioperative	
period,	 to	 what	 products	 we	 have	 available	 and	 how	 to	 maximise	 their	 use	 to	
improve	 our	 clinical	 outcomes.	 However,	 the	 key	 concepts	 to	 remember	 are	 ‘One	
size	does	not	fit	all’	and	constant	evaluation	and	adaption	for	the	fluid	therapy	plan	
is	key	success.	
It	also	needs	to	be	remembered	that	fluids	are	POM	and	thus	need	to	be	prescribed	
by	a	veterinary	surgeon.	
	
Total	Body	Water	(TBW)	and	Fluid	Compartment	
A	basic	understanding	of	TBW	and	 in	what	proportions	this	 is	contained	within	the	
different	 fluid	 compartments	 is	 central	 to	 enable	 an	 appropriate	 plan	 to	 be	
formulate	
In	 a	 healthy	 patient	 approximately	 60%	body	weight	 is	water	 (higher	 in	 paediatric	
patients,	lower	in	otherwise	healthy	older	patients)		
	

	

	

	

	

	

	

	

	

	

	

	

	

	
Definition	compartments	

• Intracellular	(ICF)	–	fluid	located	with	cells	
• Extracellular	(ECF)	–	fluid	located	outside	cells	
• Intravascular		–	fluid	contained	within	blood	vessels.	This	includes	plasma	

water,	proteins,	electrolytes	and	cellular	components	
• Interstitial	–	the	fluid/space	outside	blood	vessels	

Total	Body	Water		

Intracellular		
(66%	TBW)	

Extracellular		
(33%	TBW)	

Intravascular	
(8-10%	TBW)		

Interstitial		
(24%	TBW)	

Transcellular	(very	
small	amount)	
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• Transcellular	–	small	amount	of	fluid	that	is	contained	within	the	GI	tract,	

joints	and	CSF	
	
Dehydration	–	depletion	of	whole	body	water		
	
Hypovolemia	–	decreased	volume	within	the	intravascular	space,	with	or	without	
depletion	of	whole	body	water			
	
Types	of	fluids	available	for	fluid	therapy	

Crystalloids	(Tonic)	

	
	

5%	Dextrose	Saline	
ü Isotonic	
ü Hypotonic	when	dextrose	is	metabolised	(leaving	just	H2O)	
ü No	electrolytes	
ü Just	provides	water	(through	metabolising	dextrose)	
ü Doesn’t	provide	enough	glucose	for	hypoglycaemia	

Ø Indicated	for:	
o Water	loss	
o Heat	stroke	
o Pyrexia	

Use	not	indicated	under	anaesthesia	as	boluses	can	lead	to	hyponatremia	and	water	
intoxication	
	
0.9%	Sodium	Chloride	
ü Isotonic	
ü Acidifying	solution	

Ø Indicated	for:	
o Hypochloraemia	à	short	term	gastric	vomiting	
o Hyponatraemia	

Crystalloids	

Electrolyte 
solution	

Freely passes out 
of vascular space 

and into 
interstitial space	

75à85% fluid 
leaves vascular 

space with in one 
hour	

Provides short 
intravascular 

volume expansion	

Replaces 
interstitial 

deficits	
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o Hypochloraemia	+	Hyponatraemin	=	Hypoadrenocorticism	

(Addison’s),	administration	of	0.9%NaCl	is	the	emergency	treatment	
for	an	Addison	crisis		

o Third	spacing	
o Intra-operative	fluid	therapy	
o If	using	the	same	catheter	to	deliver	blood	products	
o Flushing	IV	catheters	

Used	in	patients	under	general	anaesthesia	
	

Compound	Sodium	Lactate	(Lactated	Ringers	Solution,	Hartmann’s	solution)	
ü Balanced	Isotonic	
ü Similar	in	electrolyte	composition	to	blood	plasma		

o Na+	
o K+	
o Ca+	
o Cl-	
o Lactate	–	metabolised	to	HCO3	

ü Alkaline	fluid	
Indicated	for:	

o Replacement	fluid	therapy	
o Electrolyte	loss	with	acidosis	(post	pyloric	intestinal	losses)	
o Intra-operative	fluid	therapy	
o Maintenance	fluid	therapy	(possible	K+	supplementation)		

Most	commonly	used	fluid	for	patients	under	anaesthesia	

Ringers	Solution	
ü Isotonic	
ü Mildly	acidic		
ü Similar	electrolyte	composition	to	plasma,	except	no	buffer	

o Na+	
o Cl-	
o K+	
o Ca+	
o *No	Lactate*	

Indicated	for:	
o Electrolyte	and	H2O	losses	
o Pre-pyloric	vomiting	(loosing	HCl)	
o Previously	thought	to	be	indicated	in	patients	with	hepatic	disease	due	to	

lack	of	lactate,	however	this	is	no	long	believed	to	be	an	issue		
Can	be	administered	to	patients	under	general	anaesthetic	

0.18	Sodium	Chloride	&	4%	Glucose	(Glucose	Saline)	
ü Hypotonic	
ü Mainly	H2O	
ü Small	amount	of	Na+	and	Cl-	to	replace	urinary	losses	
ü Do	not	use	same	IV	catheter	for	concurrent	whole	blood	administration	
ü Indicated	for:	
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o Primary	water	loss	
o Maintenance	fluid	à	supplement	K+	
o Not	eating	/	drinking	

Not	suitable	for	patients	under	general	anaesthesia		
	

7.5%	Hypertonic	Saline	
• High	osmotic	potential	à	increases	circulating	volume	à	drawing	intracellular	

fluid	into	the	intravascular	space	(Plasma	volume	expander)	
• Indicated	for:	

o GDV		
o Emergent	haemorrhagic	hypovolemia		
o Small	volume	resuscitation	(i.e.	head	trauma)	
o Alternative	to	mannitol	to	reduce	cerebral	oedema		
o Shock	doses	4-5ml/kg	in	the	dog	and	2-4ml/kg	in	the	cat	
o Direct	effects	last	30-60min	in	the	intravascular	space	until	the	osmotic	

forces	equilibrate	between	the	intravascular	and	extravascular	space	
• ALWAYS	USE	WITH	ISOTONIC	CRYSTALLOIDS	
Generally	indicated	for	rapid	pre-anaesthetic	hypovolemic	management	
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Colloids	(Gin)	
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Due	to	the	2012	Surviving	Sepsis	Campaign	in	human	literature,	we	are	now	not	able	
to	source	Hetastarch	preparations	(these	stay	in	the	intravascular	space	longer	than	
gelatins).	We	do	still	have	available	Gelatin	preparations,	however	their	popularity	
has	decreased.	In	the	authors	experience	under	anaesthesia	these	products	provide	
a	stop	gap	until	either	blood	products	become	available	or	a	rapid	volume	expansion	
is	required.	It	is	widely	expected	that	Gelatin	preparations	will	also	become	
unavailable	due	to	further	studies	in	the	Surviving	Sepsis	Campaign.	
Typically	in	the	dog	a	starting	dose	of	5ml/kg	is	administered	as	a	bolus	and	then	the	
patient	is	reassessed.	The	maximum	dose	is	20ml/kg/24hrs.	In	the	cat	this	total	
maximum	dose	is	10ml/kg/24hrs	with	2.5-3ml	boluses.		

Oxyglobin	(No	longer	being	produced)	
ü Haemoglobin	glutamer	200	(Purified	bovine	haemoglobin	synthetically	

polymerise	
ü Addition	to/replace	RBC	transfusions	
ü No	need	to	cross	match	
ü No	warming	needed	
ü 2	year	shelf	life	at	room	temperature	
ü No	risk	of	disease	transmission	
ü No	cost	of	or	to	donor	dog	
ü Soluble	Haemoglobin	–	better	O2	delivery	to	microcirculation	
ü Very	Potent	Colloid	(Care	not	to	over	infuse)	
ü Check	for	pulmonary	oedema	every	15-20	min		

Indicated	for:	-	
ü Haemorrhage	and	hypovolaemia	due	to	trauma	
ü Surgical	blood	loss	
ü Early	IMHA	(Immune	Mediate	Haemolytic	Anaemia)	
ü Anaemic	patient	without	cross	match	or	has	had	previous	transfusion	

reactions	
Contraindicated	in	patients	with:	-	

ü Heart	Failure	
ü Cardiac	shock	
ü Pulmonary	Oedema	
ü Oliguric	renal	failure	

Infusion	 	
ü Dogs	=	7.5à30ml/kg	(Not	>10ml/kg/hr!)	
ü Cats	=	5à7.5ml/kg	(Not	over	5ml/kg/hr)	
ü Must	be	given	over	several	hours	

	

Blood	Products	(Gin)	

Whole	blood	
Whole	Blood	contains	both	red	blood	cells	and	plasma.	Platelets	are	non	viable	
within	4	hours	of	collection	and	white	blood	cells	are	usually	non	viable	after	a	few	

Data	taken	from	pet	blood	bank	data	
sheets	
http://www.petbloodbankuk.org/	
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days.	Each	standard	bag	contains	450ml	of	Whole	Blood	in	63	ml	of	CPD	
anticoagulant	solution.		

Uses		
Whole	Blood	may	be	used	in	the	treatment	of:	

ü Anaemia		
ü Other	disorders	of	oxygen	transport,	when	hypovolaemia	is	also	a	concern	
ü Acute	blood	loss	(traumatic	or	surgical	)	
ü Haemorrhage,		
ü Acute	immune	mediated	haemolytic	anaemia		
ü Chronic	blood	loss	(parasitism,	bone	marrow	disorders,	chronic	anaemia		

Whole	blood	is	not	a	reliable	source	of	labile	clotting	factors	(V	&	VIII).	Fresh	Frozen	
Plasma	(FFP)	and	other	plasma	products	are	a	more	effective	source	of	therapeutic	
levels	of	clotting	factors.		
Unless	freshly	collected	and	transfused	immediately	whole	blood	is	NOT	a	reliable	
source	of	platelets.		

Dosage	and	Administration		
Dosage:	-	General	rule	2	ml/kg	of	whole	blood	will	raise	the	PCV	by	1%	
	

Ø ALWAYS	ADMINISTER	USING	A	BLOOD	GIVING	SET	(or	suitable	inline	blood	
filter)	

Ø Cross	matching	is	recommended		
Ø Carefully	and	gently	prewarm	Whole	Blood	to	room	temperature	before	

administration	
Ø Gently	re	suspend	Whole	Blood	by	inversion	prior	to	spiking	bag	
Ø Whole	Blood	may	be	administered	concurrently	via	a	‘Y’	blood	giving	set	using	

0.9%	NaCl.	
Ø Other	types	of	intravenous	fluids	should	not	be	used.	
Ø Lactated	Ringers	Solution	or	any	other	solution	must	not	be	administered	in	

the	same	intravenous	line	

	

Packed	Red	Blood	Cells	(PRBCs)		
	
A	unit	of	PRBCs	is	made	by	centrifuging	a	unit	of	fresh	whole	blood	and	then	
separating	the	red	blood	cells	from	the	plasma.		

Uses		
PRBC	are	indicated	in	the	treatment	of		

Ø anaemia	or	other	disorders	of	oxygen	transport.		
Ø acute	blood	loss		

o traumatic	or	surgical	haemorrhage	
o acute	immune	mediated	haemolytic	anaemia	(IMHA))		
o chronic	blood	loss	(parasitism,	bone	marrow	disorders,	chronic	

IMHA).		

	 Data	taken	from	pet	blood	bank	data	
sheets	http://www.petbloodbankuk.org/	
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Dosage	and	Administration		
Dosage:	As	a	general	rule	2	ml/kg	of	PRBC	will	raise	the	PCV	by	2		

ü The	calculated	dose	should	be	given	over	4	hours	to	normovolaemic	cases.		
ü Hypovolaemic	patients	may	tolerate	transfusion	over	2	hours.	Acutely	

hypovolaemic	patients	may	tolerate	a	rate	of	4-6	ml/minute.		
ü Patients	with	cardiac	disease	and	other	patients	at	risk	for	circulatory	

compromise	should	have	the	dose	delivered	over	5	hours	or	more.		
ü ALWAYS	ADMINISTER	USING	A	BLOOD	GIVING	SET	or	suitable	inline	blood	

filter	
ü Crossmatching	is	recommended.	
ü Carefully	and	gently	pre-warm	PRBC	to	room	temperature	before	

administration.	
ü Gently	resuspend	PRBC	by	inverting	the	bag,	before	spiking	the	bag.		
ü To	aid	flow,	PRBC	may	be	diluted	or	administered	concurrently	via	a	‘Y’blood	

giving	set	using	0.9%	NaCl.		
ü Other	types	of	intravenous	fluids	should	not	be	used	through	the	same	

intravenous	line	
	

Fresh	Frozen	Plasma	

Fresh	Frozen	Plasma	is	plasma	which	has	been	separated	from	whole	blood	within	8	
hours	of	collection.	FFP	contains	all	plasma	proteins	including	the	labile	clotting	
factors	V,	VIII	and	von	Willebrands	factor.	Each	standard	bag	contains	approximately	
200	ml	of	Fresh	Frozen	Plasma	in	CPD	anticoagulant.		

Uses		
FFP	is	indicated	for	the	treatment	of	

Ø Clotting	factor	deficiencies,		
Ø Plasma	protein	deficiencies	
Ø Disseminated	intravascular	coagulation.		
Ø To	provide	plasma	volume	expansion	for	resuscitation	of	patients	in		

hypovolaemic	shock.	
Ø To	replace	plasma	proteins	in	deficient	individuals	(albumin	and	

immunoglobulin).		
Ø FFP	should	NOT	be	used	for	routine	volume	expansion	

Fresh	Frozen	Plasma	(FFP)	is	a	more	effective	source	of	therapeutic	levels	of	viable	
clotting	factors	V,	VIII	and	von	Willebrands	factor	than	Frozen	Plasma	(FP).	
	

Dosage	and	Administration		
ü The	volume	given	is	typically	10	ml/kg	once	or	twice	daily.	
ü The	calculated	dose	should	be	given	over	4	hours	to	normovolaemic	cases.		
ü Hypovolaemic	patients	may	tolerate	transfusion	over	2	hours.		
ü Acutely	hypovolaemic	patients	may	tolerate	a	rate	of	4-6	ml/minute	
ü Patients	with	cardiac	disease	and	other	patients	at	risk	for	circulatory	

compromise	should	have	the	dose	delivered	over	5	hours	or	more		

Data	taken	from	pet	blood	bank	data	
sheets	
http://www.petbloodbankuk.org/	
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ü Bags	should	be	at	room	temperature	for	no	more	than	4	hours	
ü If	the	transfusion	cannot	be	completed	in	this	time	frame	the	FFP	should	be	

divided	and	the	unused	portion	stored	in	the	refrigerator	until	required	
ü Once	thawed,	any	product	remaining	after	24	hours	should	be	discarded		

ALWAYS	ADMINISTER	USING	A	BLOOD	GIVING	SET	or	suitable	inline	blood	filter	
Ø Crossmatching	is	not	generally	required	however	Pet	Blood	Bank	Services	

Limited	recommends	cross	matching	as	best	practice	prior	to	any	blood	
product	transfusion		

ü Needs	carefully	and	gently	thawing	to	room	temperature	before	
administration.	FFP	may	be	administered	concurrently	via	a	‘Y’	blood	giving	
set	using	0.9%	NaCl	

ü Lactated	Ringers	Solution	or	any	other	solution	must	not	be	administered	in	
the	same	intravenous	line	

Frozen	plasma	
Ø Plasma	which	has	been	separated	from	whole	blood	>12hrs	post	collection	

but	within	the	expiry	date	of	the	whole	blood.	
Ø Frozen	Plasma	contains	albumin	and	other	plasma	proteins	including	all	non	

labile	clotting	factors	such	as	fibrinogen,	factor	VII,	and	factor	IX.	
Ø Frozen	Plasma	does	not	contain	the	labile	clotting	factors	V,	VIII	or	

vonWillebrands	factor.		

Uses		
FP	is	indicated	for	the	treatment	of		

Ø Deficiencies	of	some	clotting	factors,	such	as	anticoagulant	toxicities.		
Ø It	can	be	used	in	plasma	protein	deficiencies	(such	as	albumin	and	

immunoglobulin)	
Ø Plasma	volume	expansion	for	resuscitation	of	patients	in	hypovolaemic	

shock.	
Ø FP	should	NOT	be	used	for	routine	volume	expansion.	

Dosage	and	Administration		
See	FFP	
	
	

		

Preoperative	patient	assessment	

The	start	of	any	successful	anaesthetic	is	with	adequate	preparation	and	knowledge	
of	the	patient	as	an	individual	e.g.	their	history,	temperament.	It	is	as	important	for	
the	nurse	who	 is	going	 to	be	monitoring	 the	anaesthetic	and	 thus	 fluid	 therapy	 to	
perform	a	clinical	examination	of	the	patient	as	it	is	for	the	veterinary	surgeon.		
Clinical	examination	should	include:	-	

• General	demeanour	and	interaction		
• Does	it	patient	look	the	age	it	is?	
• Auscultation	–	heart	and	lungs	
• Pulses	–	quality,	rhythm,	deficits?	

Data	taken	from	pet	blood	bank	data	
sheets	
http://www.petbloodbankuk.org/	



Vicky	Ford-Fennah		
RVN	BSc(Hons)	VTS(anesthesia/analgesia)	VPAC	A1	

	
• Mucous	membrane	color	and	CRT		
• Hydration	status	
• Previous	anaesthetic/drug	history	
• Current	medication	(including	time	of	last	dosing)	
• Address	any	issues/	concerns	before	anaesthesia	
• Bloods?	PCV/TS	

	
Assessing	hydration	status	(Davis	et	al	2013)	
Level	of	dehydration	 Physical	examination	finding	
Mild	(~5%)		 Slight	increase	in	skin	turgor	

Semidry	mucus	membranes	
Normal	eye	

Moderate	(~8%)	 Moderate	loss	of	skin	turgor	
Dry	mucus	membranes	
Weak	rapid	pulses	
Enophthalmos		

Severe	(>10%)	 Considerable	loss	of	skin	turgor	
Severe	enopthalmos	
Extremely	dry	mucus	membranes	
Weak/	thready	pulses	
Hypotension	
Altered	level	of	mentation		
(Not	all	signs	may	be	seen)	

	
If	 upon	 clinical	 examination	 the	 patient	 is	 found	 to	 be	 dehydrated	 this	 should	 be	
corrected	as	far	as	possible	prior	to	anaesthesia.		
These	decifits	need	to	be	considered	in	terms	of:	

• Acute	v	chronic	conditions	
• Hypovolemia,	dehydration	or	both	
• Electrolyte	imbalances		
• Reduced	oncotic	pressure	
• Acid	base	disturbances	
• Other	comorbidities	e.g.	cardiac	dysfunction	

	
It	is	useful	to	calculate	the	deficit	using	the	following	calculation:	-	
	

Body	weight(kg)	×%	dehydration	=	Volume	(L)	to	be	corrected	
In	addition	to	this,	ongoing	losses	and	maintenance	volumes	should	be	added		

Cat		
80	×body	weight(kg)0.75	(Equates	to	2-3ml/kg/hr)	

	
Dog	

132×body	weight(kg)0.75	(Equates	to	2-6ml/kg/hr)		
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During	this	period	of	fluid	therapy,	the	following	may	aid	monitoring	and	help	direct	
the	fluid	therapy	to	a	perceived	end	point	as	directed	by	the	veterinary	surgeon,	or	
any	abnormalities	are	identified.	
	
Pulse	rate	and	quality	 PCV/TS	
Capillary	refill	time	 Serum	lactate	
Mucous	membrane	colour	 Urine	specific	gravity	
Respiratory	rate	and	effort	 Blood	urea	nitrogen	
Lung	sounds	 Creatinine		
Skin	turgor	 Electrolytes	
Body	weight	 Blood	Pressure	
Urine	output	 Venous	and	arterial	blood	gases	
Mental	status	 SpO2	

Extremity	temperature	 	
Figure	1	(Table	taken	from	Davis	et	al	2013)	
	

Why	do	patients	require	fluid	therapy	during	the	perioperative/perianaesthetic	
period?	

This	period	should	be	split	in	to	three	subsections:	-		
1. Preoperative	period	
2. Perioperative		
3. Post-operative/	recovery	

	
Preoperative	period	
The	aim	of	fluid	therapy	during	this	period	is	to	correct	any	fluid	deficits	or	
electrolyte	and	acid	base	abnormalities.	Through	doing	this	you	will	optimise	tissue	
perfusion,	thus	optimising	tissue	oxygen	delivery.	A	prime	example	of	a	patient	that	
would	particularly	benefit	for	this	would	be	an	elderly	cat	with	renal	insufficiency	
requiring	a	dental.	This	patient	would	benefit	greatly	from	being	admitted	the	day	
before	anaesthesia,	being	placed	on	fluids	and	any	deficits/electrolyte	abnormalities	
corrected.	
	
Perioperative	period	
The	aims	of	providing	fluid	therapy	in	this	period	include:	-	

ü Correcting	normal	losses	that	are	occurring	at	a	time	when	the	patient	does	
not	that	the	ability	to	correct	them	itself		

ü Increased	evaporative	losses	from	dry	anaesthetic	gases	and	surgical	sites	
(even	in	the	absence	of	significant	haemorrhage)	

ü Support	cardiovascular	function	
ü Counteract	the	negative	effects	on	the	homeostatic	mechanisms	that	

maintain	the	appropriate	distribution	of	total	body	water	
ü Counteract	the	possible	negative	effects	of	anaesthetic	agents	e.g.	

vasodilation	and	hypotension		
ü Maintenance	of	patent	IV	access		
ü Management	of	intraoperative	surgical	haemorrhage		
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Postoperative/	recovery	
The	aims	of	providing	fluid	therapy	in	this	period	include:	-	

ü On	going	provision	of	fluids	whilst	the	patient	does	not	have	the	ability	to	
correct	normal	losses	

ü Possible	increased	losses	e.g.	wound	drains	
ü Continued	correction	of	intraoperative	haemorrhage			

	
Monitoring	and	management	of	intraoperative	haemorrhage		
Intraoperative	haemorrhage	needs	to	be	monitored	for	closely,	especially	in	patients	
that	are	described	as	being	‘oozy’	as	it	can	be	surprising	how	much	these	patients	
are	actually	loosing.	This	is	especially	true	in	smaller	patients.	
The	first	step	in	monitoring	this	is	calculating	the	patients	blood	volume,	this	is	done	
using	the	following	calculations:	-	
	 Dog	=	80-90ml/kg	
	 Cat	=	55-65ml/kg	
During	surgery	swabs	should	be	weighed	regularly,	suction	canisters	content	
monitored	and	any	blood	on	the	drapes	and	floor	estimated	(subtracting	any	
irrigation	fluids	used).	
As	a	rule	of	thumb,	in	patients	that	are	otherwise	healthy	haemorrhage	of	<15%	can	
be	managed	with	crystalloids.	Above	this	close	evaluation	of	the	patients	condition	
should	be	made	and	colloids	or	blood	products	should	be	considered.	
	
What	fluid	therapy	rate	should	be	used	in	the	anaesthetised	patient?	
Until	recently,	the	typical	fluid	therapy	rate	used	for	a	patient	undergoing	surgery	
would	be	10ml/kg/hr	and	a	non-theatre	rate	of	5ml/kg/hr.	Recently	in	multiple	
human	publications	(Nisanevich	et	al	2005	and	Brandstrup	2006)	a	liberal	approach	
to	fluid	therapy	has	been	found	to	be	associated	with	worse	patient	outcomes,	with	
it	being	associated	with:	-		

ü Increased	body	weight	
ü Increased	lung	water	
ü Decreased	pulmonary	function	
ü Coagulation	deficits	
ü Reduced	gastric	mobility	
ü Reduced	tissue	oxygen	delivery	
ü Increased	postoperative	infection	rates	
ü Positive	fluid	balance	
ü Decreased	PCV	
ü Decreased	TP	
ü Decreased	body	temp	

	
In	light	of	a	lack	of	evidence	in	veterinary	patients	Davis	et	al	2013	recommended	a	
starting	rate	of	5ml/kg/hr	in	dogs	and	3ml/k/hr	in	cats,	reduced	by	25%	q	hr	if	the	
patient	is	stable.	All	fluid	inputs	should	be	considered	within	this	e.g.	CRI’s	and	fluids.	
Care	should	be	taken	with	patients	with	cardiovascular	disease	and	lower	rates	
considered.	
During	the	perioperative	period	the	patient	should	be	continually	monitored	for	
signs	of	under	or	over	infusion	see	table	1.		
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Fluid	therapy	to	manage	hypotension	
Hypotension	under	anaesthesia	is	a	relatively	common	occurrence,	with	dose	
dependent	cardiovascular	depression	cause	by	reduced	vasomotor	tone	and	or	
direct	effects	on	cardiac	output	(i.e.	heart	rate	and	stroke	volume).	Blood	pressure	is	
commonly	used	to	provide	and	indicator	of	tissue	perfusion,	although	the	accuracy	
of	this	is	not	certain	(Muir	et	al	2011).	Fluid	therapy	can	be	useful	in	managing	this	
with	fluid	bolus	being	a	common	course	of	treatment.	Typically	this	consist	of	a	5-
10ml/kg	(5ml/kg	in	cats)	bolus	of	a	balanced	isotonic	fluid	e.g.	LRS	over	10-
15minutes,	this	can	be	repeated	if	necessary.	The	aim	of	this	is	to	increase	the	
circulating	blood	volume	to	over	come	vasodilation.	
When	managing	hypotension	it	is	also	vital	to	consider	other	factors	which	may	be	
the	underlying	cause,	these	include:	-	

ü Assess	depth	of	anaesthesia	–	isoflurane	is	a	potent	vasodilator	and	excessive	
depth	of	anaesthesia	will	further	reduce	vasomotor	tone	

ü Is	the	heart	rate	appropriate?	Is	anticholinergic	required	in	the	presence	of	a	
bradycardia	or	is	the	patient	tachycardic	and	this	needs	to	be	addressed	to	
improve	cardiac	filling		

ü What	other	drugs	have	been	administered?		
ü Has	the	patient	received	an	epidural/spinal?	
ü Is	your	anaesthetic	‘balanced’?		
ü Hypothermia?	
ü Abdominal	distension?	(e.g.	during	gastroscopy	or	laparoscopic	procedures)	
ü 	Acid	base/	electrolyte	abnormalities	
ü High	airway	pressures	during	IPPV	
ü Would	the	patient	benefit	from	sympathomimetic	(e.g.	ephedrine,	

dopamine)?		
	
Administration	methods	
Infusion	pumps	
The	use	of	infusion	pumps	has	increased	massively	in	recent	years.	The	main	
advantage	of	this	is	increased	accuracy	when	compared	to	gravitational	methods.	
Some	general	guidelines	do	still	need	to	be	followed	though	to	ensure	accuracy,	
these	include:	-	

ü Regular	servicing	as	recommend	by	the	manufacture	
ü Correct	giving	set	and	calibration	performed	as	necessary	
ü Consider	accuracy	when	purchasing	
ü Perform	in-house	calibration	checks	
ü Consider	if	accurate	enough	for	very	small	patients	

	
Syringe	drivers		
These	are	ideal	for	providing	smaller	volumes	of	fluids	or	drug	CRI’s	to	patients.	The	
following	should	be	considered	to	help	maintain	accuracy:	-	

ü Regular	servicing	as	recommend	by	the	manufacture	
ü Consider	accuracy	when	purchasing	
ü Perform	in-house	calibration	checks	
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Gravitational	flow	with	standard	giving	set	(20	drops/ml)	
Although	this	is	probably	the	most	inaccurate	method	of	fluid	administration	there	
are	a	few	simple	steps	that	can	help	reduce	the	risk	of	inappropriate	administration.	

ü Good	catheter	maintenance	and	catheter	placement	(avoid	placing	catheters	
high	up	legs	due	to	risk	of	flow	obstruction)	

ü Use	appropriately	sized	fluid	bags	to	help	avoid	over	infusion	
ü Careful	drip	rate	calculation	and	double	checking	

	
Gravitational	flow	with	paediatric	giving	set	and	burette	(60drops/ml)	
The	most	accurate	method	of	delivering	fluids	via	gravitational	flow.	Allows	smaller	
volumes	to	be	decanted	into	the	burette	to	reduce	the	risk	of	over	infusion	and	
more	accurate	administration	though	small	drops.	
Accuracy	can	be	increased	by:	-				

ü Good	catheter	maintenance	and	catheter	placement	(avoid	placing	catheters	
high	up	legs	due	to	risk	of	flow	obstruction)	

ü Careful	drip	rate	calculation	and	double	checking	
	
Syringe	
Although	this	method	is	only	suitable	for	the	perioperative	period	and	it	is	the	most	
labour	intensive	method	it	is	also	one	of	the	most	accurate	method	for	delivering	
small	volumes	to	small	patients.		
	
Vascular	access	options		
With	all	of	the	option	set	out	below,	good	site	preparation	and	asepsis	during	
placement	is	key.	Catheter	sites	should	have	large	clipped	margins	with	any	long	hair	
in	the	surround	area	clipped	short.	The	site	should	be	prepare	using	both	
chlorohexidine	and	alcohol.		
Peripheral	venous	catheter	
The	largest	catheter	that	can	be	placed	comfortably	should	be	used	as	the	use	of	
very	small	catheter	(24G)	can	significantly	decrease	flow	and	are	more	likely	to	be	
kink	or	be	dislodged	by	the	patient.	Catheter	placement	too	proximally	will	lead	to	a	
tendency	for	the	catheter	flow	to	be	very	positional.	
During	anaesthesia	all	bandaging	should	be	removed	to	allow	early	identification	of	
and	issues	with	the	catheter.	
Common	sites	of	placement	include	cephalic		(also	consider	the	medial	branch),	
saphenous,	medial	saphenous.	In	short	legged	breeds	such	as	Bassett	Hounds	and	
Dachshunds	consider	marginal	ear	vein.	
		
Peripherally	placed	central	catheter	
This	is	a	long	catheter	placed	into	typically	the	medial	saphenous.	There	are	
commercially	kits	for	this	technique.	This	technique	requires	strict	asepsis,	with	
sterile	gloves	and	drape	being	used.		
	
Central	Line	
This	technique	involves	the	placement	of	a	long	catheter	in	the	jugular	vein	so	that	
tip	is	in	the	cranial	vena	cava	(just	past	the	level	of	thoracic	inlet).	Strict	asepsis	is	key	
with	this	technique.	
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There	are	three	different	technique/	catheter	types	commercially	available:	-	

1. Seldinger	
2. Peel-away	
3. Over	the	needle	(just	a	standard	large	bore	catheter)	

The	placement	of	one	of	these	should	be	considered	if:	-	
ü Peripheral	vascular	access	is	becoming	difficult	to	obtain	
ü High	volumes	of	fluids	are	required	
ü Central	venous	pressure		(CVP)	monitoring	is	required	or	would	assist	in	case	

management	
ü Parenteral	nutrition	is	required	
ü Serial	blood	sampling	

CVP	provides	information	about	the	ability	of	the	patient’s	heart	to	pump	effectively	
and	the	fluid	volume	within	the	great	veins.	The	popularity	of	CVP	to	help	guide	fluid	
therapy	has	decreased,	however	serial	readings	can	provide	another	useful	indicator	
of	fluid	balance	
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The Early Bird Gets the Worm! - Proactive Monitoring. 
 

 

What is Proactive Monitoring? 

 

The definition of proactive behaviour is acting in advance of a future situation rather than just reacting. By 

applying this to monitoring we can see it as trying to solve a problem before it arises or worsens. 

For us to be able to do this with our anaesthetised patients we should be monitoring all body systems from 

pre-medication through induction to recovery and beyond. By monitoring several parameters and body sys-

tem simultaneously it allows us to identify trends and interpret the information accurately e.g. a tachycardia 

could be due to pain or hypovolaemia but without a blood pressure reading we cannot be sure which and as 

such cannot treat effectively. Accurate record keeping is essential to allow us to see trends and parameters 

should be recorded on the anaesthetic record every 5 minutes. 

 

Hands on Monitoring. 

 

Monitors are never a substitute for physically monitoring and checking our anaesthetised patients.   

Check the heart rate and pulse rate. Do they match? Can you hear a murmur? Is it fast/slow? What do the 

pulses feel like? Are they easily compressible or bounding and hyper dynamic? 

Are the mucous membranes cyanotic, icteric, brick red? Is capillary refill time normal, quick or prolonged? 

Are breathes quick and shallow? Normal? Slow? Can you hear any abnormalities e.g. crackles. 

Are they hypo or hyperthermic? 

Assess the depth of anaesthesia by checking jaw tone, eye position and palpebral reflex. 

All of this information is invaluable and can be used in conjunction with what the monitors are telling you. 

This can also help you to identify when monitors are inaccurate e.g. an ECG can double count due to large T 

waves giving an inaccurate heart rate. Monitors are also susceptible to artefacts and like all technology they 

can go wrong, batteries go flat so it is vital to be able to still monitor your patients with your hands. 

 

Pulse Oximetry. 

Pulse oximeters are a  non-invasive measure of oxygen saturation of haemoglobin (SpO2) and usually pulse 

rate. 

• SpO2 should be >90% in our anaesthetised patients. 

• A regular and distinct waveform should be seen to support the SpO2 value. If this is not seen then the 

accuracy of the reading is questionable. 

• The displayed pulse rate should support heart rate or palpable pulse rate i.e. they should both be the 

same. 

 

A low SpO2 is <90%. 

 

As with most of the abnormalities detected the first course of action is to check your patient, check your an-

aesthetic machine and breathing system and then check your monitor i.e. position of the probe. Establish if 

the drop in SpO2 was sudden or gradual. 

Reasons for low SpO2 

• Apnoea - the patient has stopped breathing as so is not receiving oxygen into the lungs 

• Atelectasis/VQ mismatch - collapsed lungs result in a reduced area for gas exchange to take place. V/Q 

mismatch is the process of some areas of lungs being well ventilated but poorly perfused so although 
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there is oxygen there isn’t the blood to pick it up and vice versa some areas are well perfused but not 

well ventilated. 

• Inadequate oxygen delivery - For some reason oxygen is not getting into the lungs. This can be physio-

logical or mechanical. 

• Impaired respiration e.g. pneumothorax 

• (Severe anaemia) - this is sometimes reported as a cause however it should not result in low SpO2 as 

although there are fewer red blood cells the ones that are present should still be well saturated. 

It is vital to inform the veterinary surgeon and act if low SpO2 is identified. Start IPPV (intermittent positive 

pressure ventilation), the only time this is contraindicated is if a pneumothorax is suspected. If nitrous oxide 

is being used then switch to 100% inspired oxygen.  

 

Capnography. 

 

• Capnography is the graphical representation displayed whilst capnometry is the measurement and nu-

merical display of end tidal carbon dioxide (ETCO2). Usually a respiratory rate will also be displayed. 

• Carbon dioxide produced by cells during metabolism is carried by the circulation to the lungs where it is 

removed by alveoli ventilation. This is measured by capnography. 

• ETCO2 in anaesthetised patients should be between 35-45mmHg. 

 

An elevated ETCO2 is >45mmHg also known as hypercapnia.  

 

Reasons for this include 

• Excessive depth of anaesthesia 

• Slow respiratory rate - not enough CO2 is being removed 

• Increased metabolism from conditions such as malignant hyperthermia and early sepsis 

• Rebreathing will also contribute towards hypercapnia 

 

Action 

• Check your patient! 

• Start IPPV (intermittent positive pressure ventilation) 

• Respiratory rate should be set to maintain ETCO2 between 35-45mmHg 

• Increase FGF (fresh gas flow) rate if rebreathing is identified 
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• Specific treatments for malignant hyperthermia and sepsis should be initiated 

 

 

A decreased ETCO2 is <35mmHg also know as hypocapnia 

 

Reasons for this include 

• Hyperventilation (panting) 

• Low cardiac output 

• Hypothermia 

However, 

Rapidly decreasing ETCO2 is an emergency, if respiratory rate has not changed. It can be an early indication 

of imminent cardiac arrest. Check your patient, and if there are concerns turn off the volatile agent, maintain 

the patient on 100% O2 and start CPR. 

Mechanical reasons for low, reducing or no ETCO2 include 

• A disconnected breathing system or capnograph line - check breathing system and monitor 

• Misplaced endotracheal tube - oesophageal intubation - re-intubate 

• Leak around the endotracheal tube - do a cuff check and inflate if necessary 

• Obstructed endotracheal tube or airway  

• Single bronchi intubation - tube too long - pull tube back or replace  

• Endotracheal tube blockage - suction endotracheal tube or replace if necessary 

2.  

 

ECG. 

 

ECG or Electrocardiogram measures the electrical activity of the heart. It uses a three electrode system 

which attaches as 

• Red for right fore 

• Yellow for left fore 

• Green/black for left hind 

Clips are usually placed at each axilla and one stifle and need a good contact with the skin which can be 

achieved using surgical spirit or electrode gel. Alternatively ECG pads can be placed on the metacarpal/met-

atarsal foot pads. It is most common to read ECG’s on anaesthetised patients on lead II. 

Some tips for reading an ECG trace are 
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• Know what is normal so abnormalities can be recognised 

• Normal complex should have P-QRS-T 

• Rhythm should be regular or regular-irregular (sinus arrhythmia seen with breathing pattern however this 

is an abnormality in cats) 

• There should be a P for every QRS and a QRS for every P 

• Remember T waves can be positive, negative or biphasic 

• Beware of artefacts e.g. interference from diathermy 

• Remember that if the ECG is configured incorrectly the trace may not look normal 

 

Bradycardia 

 

• Normal complexes 

• Regular rhythm 

• Slow rate 

• Check what the resting heart rate was on admit 

• Dogs <60bpm 

• Cats <100bpm 

Causes include 

• Drugs e.g opioids 

• Excessive depth of anaesthesia 

• Hypertension causing a reflex bradycardia 

• Vagal stimulation e.g pulling on the ocular nerve during enucleation 

• Hypothermia 

• Hyperkalaemia 

• CNS (central nervous system) disease 

Action 

• Antagonise drugs e.g. naloxone to antagonise opioids 

• Anticholinergics - atropine or glycopyrrolate  

• Lighten depth of anaesthesia 

• Wait for the surgeon to start surgery 

• Identify cause of hypertension and consider treatment 

• Ask surgeon to stop what they are doing - stop pulling on the globe 

• Active warming 

• Correct hyperkalaemia 

• Treat elevated ICP (intracranial pressure) 

Bradycardia can convert to Atrioventricular block (AV block).  

1st degree AV block - elongated P-R interval 

2nd degree AV block - isolated P waves without a QRS complex 

3rd degree AV block - P waves and QRS complexes occur completely independently of each other 

 

Tachycardia 

 

• Normal complexes 

• Regular rhythm 

• Fast rate 

• Check what resting heart rate was on admit 

• Small dogs >180bpm 

• Large dogs >160bpm 

• Cats >200bpm 

Causes include 

• Drug induced e.g. ketamine 

• Sympathetic nervous system stimulation  

• Pain 

• Insufficient depth of anaesthesia 

• Hyperthermia 

• Hypotension 
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• Hypovolaemia 

• Hypoxia 

• Hypercapnia 

• Hyperthyroidism 

• Anaemia 

• Cardiac disease 

Action 

• Drug induced tachycardias usually don’t need treatment unless there are negative effects e.g. hypoten-

sion 

• If anticholinergic induced it will be transient  

• Administer analgesia 

• Identify underlying cause and treat as necessary  

 

VPC’s (Ventricular Premature Complexes) 

 

Also called PVC’s (premature ventricular complexes). 

A normal rhythm interrupted by one or more wide and bizarre QRS complex, no identifiable P wave. 

They are normally accompanied by a pulse deficit so there is no palpable pulse for the VPC. Watch the ECG 

trace and feel the pulse. This can also be seen on the pulse oximeter pleths and on arterial waveforms. 

Causes include 

• GDV 

• Splenic trauma/torsion/tumour 

• Traumatic myocarditis 

• Hypoxaemia 

• Hypercapnia 

• Electrolyte imbalances 

• Drug induced (halothane, ketamine, thiopental) 

Action 

• Treat the underlying cause 

• Consider an alternative drug protocol 

• Consider giving a lidocaine bolus or starting a CRI. Care with cats, they are very sensitive to the effect of 

lidocaine on their central nervous system. 

 

 

Ventricular Tachycardia (V-Tach) 

 

Isolated VPC’s can progress to V-Tach 

Characterised by 

• A high heart rate >200bpm 

• Frequent abnormal complexes >15/minute or 15 consecutively 

• The complexes can be multifocal (each complex looks different)  

• The complexes can be very close together - “R on T” so the T wave gets lost in the QRS complex 

Beware VPC’s can progress to V-Tach which can progress to Ventricular Fibrillation which is a terminal 

rhythm and is considered a form of cardiac arrest. 

V-Tach should be distinguished from an accelerated idioventricular rhythm (AIVR). An AIVR heart rate is 

usually between 100-150bpm with a regular rhythm, it is often transient and interspersed with normal sinus 

complexes. 

 

Pulseless Electrical Activity (PEA) 

 

An ECG trace is present but there is no cardiac output i.e. cardiac arrest. 

This is an emergency and CPR should be initiated immediately. 

This highlights the need to monitor multiple parameters at once and using hands on monitoring as a loss of 

pulse would be identified. 

 

Blood Pressure. 
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Blood pressure (BP) is one of the most useful measures of cardiac output and an indication of perfusion of 

tissue. 

All patients will experience some degree of hypotension during general anaesthesia. 

Normal values for anaesthetised patients are 

SAP (Systolic arterial pressure) - 100-160mmHg 

DAP (Diastolic arterial pressure) - 60-100mmHg 

MAP (Mean arterial pressure) - 80-120mmHg  

MAP is calculated by 

       Diastolic + 1/3 pulse pressure  

  (systolic-diastolic) 

A mean arterial pressure of at least 60mmHg is necessary for perfusion of vital organs such as the brain, 

heart and kidneys 

BP can be measured directly (DABP) or indirectly (IABP) 

• DABP monitoring uses a cannulated artery and a manometer or a pressure transducer in conjunction 

with a multiparameter monitor 

• IABP monitoring uses an oscillometric system with a multi parameter monitor or a doppler with a sphyg-

momanometer. Cuff width should be 30% the circumference of the limb. 

 

Hypotension  

 

MAP <60mmHg 

Causes include 

• Vasodilation - drug induced 

• Hypovolaemia  

• Arrhythmias - bradyarrhythmias and tachyarrhythmias 

• Reduced/obstructed venous return - positioning, ascites, ventilator pressures 

Action 

• Reduce anaesthetic agent 

• Treat hypovolaemia - crystalloids, colloids or blood. Consider maintenance and bolus rates 

• Treat arrhythmias 

• Reposition, drain ascites 

• Adjust ventilation - reduce PIP (peak inspiratory pressure) 

• Consider vasopressor therapy 

 

Hypertension  

 

MAP >120mmHg 

Causes include 

• Pain 

• Inadequate depth of anaesthesia 

• Hypercapnia 

• Underlying disease 

• Phaeochromocytoma 

• Stimulation of the adrenal gland 

• Phenylephrine during ophthalmic surgery 

Action 

• Treat underlying cause - analgesia, increase anaesthetic depth 

• Check what the surgeon is doing! 

• Temporarily increase the inhalation agent 

 

Temperature. 

 

Heat loss is a consequence of general anaesthesia as it changes the set point for thermoregulation. 

Normal temperatures are 

• Dogs 38.3 - 38.8ºc 
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• Cats 38.0 - 38.5ºc 

It is important to remember that for every 1ºc decrease in body temperature there is a 5% decrease in mini-

mum alveolar concentration (MAC) which can have a dramatic effect on the depth of anaesthesia. 

A rectal probe or oesophageal probe can be used. 

 

Hypothermia 

 

Dogs <38.3ºc, Cats <38ºc 

Causes include – convection, conduction, radiation and evaporation 

• Volatile agents decrease the bodies normal vasconstrictive response to hypothermia 

• High FGF (fresh gas flow) rates 

• Cold room temperatures 

• Surgical exposure i.e. laparotomy 

• Use of cool intravenous fluids and cool scrub solutions 

 

Action 

• Pre-warming is vital - use incubators, heated beds, jumpers 

• Use low FGF rates and HME (heat and moisture exchange) devices 

• Use rebreathing circuits where possible 

• Heated beds, bubble wrap, jumpers and jackets, baby socks 

• Increase room temperatures 

• Warm fluids and scrubs 

• Keep anaesthetic times as short as possible 

 

Hyperthermia 

 

Dogs >38.8ºc, Cats >38.5ºc 

Causes 

• Thick coated dogs 

• Warm room temperatures 

• Rebreathing systems 

• Brachycephalics 

Action- if hyperthermia rather than pyrexia 

• Cool with fans 

• Spray surgical spirit on foot pads, axillary and inguinal areas 

• Increase FGF rates and use non-rebreathing systems 

 

Malignant hyperthermia 

 

• Rare but has been reported in dogs and more commonly pigs. 

• Appears as a rapid increase in temperature and ETCO2. 

• It is thought to be triggered by general anaesthesia particularly volatile agents 

Action 

• Remove trigger agent. This means changing out the breathing system for a completely new one that has 

never been exposed to volatile agents and extensively flushing the anaesthetic machine with 100% O2. 

• Active cooling. 

• Dantrolene - seen as a lifesaving drug in human medicine however it is very expensive and the results 

are variable in veterinary patients. 
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Anaesthetic
Management of the
Endocrine and GI
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Aim….

• To describe and show how I approach
these cases – not to give ‘recipes’

Ian Self

• Clinical Associate Professor in Veterinary Anaesthesia and
Analgesia

• Ian.self@nottingham.ac.uk
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Which diseases?

• We will consider;

– Diabetes mellitus

– Feline hyperthyroidism

– Canine hypothyroidism

– Abdominal ‘Emergencies’

School of Veterinary Medicine and Science

Diabetes mellitus
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Diabetes mellitus

• Anaesthetic considerations
– Stabilised vs. non-stabilised?

– Surgical procedure (emergency vs. elective)

– Chronic organ damage (renal/hepatic)

– Usually older patients +/- weight loss

– Hyperglycaemia  dehydration/acidosis

– Ketoacidosis

– Hypertension

– Immunosuppression

School of Veterinary Medicine and Science

Principal goals during
anaesthesia

• Maintain glucose within a range that
ensures gradient into glucose-dependant
tissues (brain, kidney tubules,
erythrocytes, intestinal mucosa)

• Prevent ketoacidosis

• Maintain stable fluid balance

• Rapid return to normal function post-op

• Prevent sepsis
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Pre-operative preparation

• Admit at least 24 hours prior to surgery

• NB hospitalisation may ‘destabilise’

• Assess glucose, hydration, electrolytes
and renal/hepatic parameters – correct as
necessary

• Ensure regular medication is adhered to

• Perform CBC – sepsis risk

• Ensure scrupulous aseptic precautions
when blood sampling and placing iv
catheters

School of Veterinary Medicine and Science

Peri-operative glucose
management – general
points
• Aim is to maintain normoglycaemia (3.5-6

mmol/l) or slight hyperglycaemia
(maximum 12-16mmol/l)

• Need to monitor glucose every 20-30
minutes (neurological damage)

• Treat mild hypoglycaemia with 5-10
ml/kg/hr of dextrose saline (4.3%
dextrose in 0.18% saline)

• NB 2 aseptic catheters required
– One for fluid administration
– One for blood sampling
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Peri-operative glucose
management – Suggested
protocol for stable patients
Admit day before surgery for

assessment

Ensure patient is first on the list

1-2 hours before surgery give 1/3
-1/2 normal insulin dose

???starve???

Take blood sample for glucose
estimation at induction

Give peri-operative glucose
infusion as discussed

Aim to complete surgery before
glucose nadir

Feed ASAP after recovery

School of Veterinary Medicine and Science

Peri-operative glucose
management
• Alternatively, rigid

approach

• For unstable keto-
acidotic patients
– Intravenous glucose

and insulin are
infused continually
– see later

– Requires constant
glucose monitoring
using a ‘bedside’
monitor plus
dedicated personnel
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Treating glucose
derangements

• Hypoglycaemia – 5% dextrose or
hypertonic glucose (central line needed)

• Formula – mls of hypertonic (20 or 50%)
glucose needed = D-O/A x 200 x kg

• Hyperglycaemia – if over  16 mmol/l –
glucose free solutions plus 0.5iu/kg
soluble insulin iv

• Monitor closely

School of Veterinary Medicine and Science

Anaesthetic drug selection

• In general,
physiological stress
is a much more
important cause of
hyperglycaemia
– Pain

– Surgical stimulation

– Hypercapnia

– Hypoxaemia

– Hypotension

– Hypothermia

– Hyperthermia
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Anaesthetic drug selection

• Avoid hyperglycaemic drugs – 2 agonists
and glucocorticoids (?)

• Commonly available drugs are suitable –
ACP, opioids, propofol, alfaxalone,
inhalation agents and nitrous oxide

• Use short-acting drugs to allow return to
normal

• Extradural techniques are useful (if
already familiar)

School of Veterinary Medicine and Science

Ancillary care

• Crystalloid infusions (glucose saline or
CSL) – 5-10ml/kg/hr

• Close monitoring of physiological variables
– don’t forget the animal at expense of
glucose

• Offer food as soon as animal is recovered

• Continue to monitor glucose during
recovery

• Return to normal regime asap
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Unstable keto-acidosis

• Usually emergencies – poor candidates

• Maintain on a triple infusion until patient
can be stabilised later

– Insulin; 0.5-1 iu/kg/hr

– Potassium; 0.5mmol/kg/hr

– 5% Dextrose saline; 5-10ml/kg/hr

Plus constant monitoring

NB insulin may be absorbed onto plastics

School of Veterinary Medicine and Science
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Feline hyperthyroidism

School of Veterinary Medicine and Science

Feline hyperthyroidism

• Anaesthetic considerations
– Euthyroid (treated) or hyperthyroid

– Increased oxygen demand and carbon dioxide
production

– Increased cardiac workload – tachycardia,
arrhythmias, hypertrophy – demand hypoxia

– Secondary organ failure and weight loss
common – in particular RENAL disease

– Surgical site close to vital structures

– Post-operative hypocalcaemia
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Principal goals during
anaesthesia

• Maintain oxygen delivery to organs

• Maintain renal perfusion

• Avoid anything which may cause
arrhythmias or compromise cardiac
function

• Maintain normothermia (weight loss and
increased metabolic rate)

• Maintain all other measured parameters
within normal limits

School of Veterinary Medicine and Science

Pre-operative evaluation

• Thorough history (duration  likelihood of
secondary changes) and physical exam

• Assess for cardiac failure (arrhythmias,
ascites etc)

• CBC and biochemistry (renal/hepatic
parameters in particular)

• Arterial blood gas/pulse oximetry
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Pre-operative preparation

• Ideally euthyroid for 2
weeks prior to GA

• If signs of cardiovascular
disease are present,
consider  blockade

• If signs of cardiovascular
failure are present –
consider diltiazem
(Hypercard), diuretics,
oxygen, cage rest etc

School of Veterinary Medicine and Science

Anaesthetic drug selection

• If euthyroid, anaesthetics chosen do not
need to deviate from familiar protocols

• If hyperthyroid presented for emergency
procedures

– Avoid drugs which increase sympathetic
stimulation eg ketamine

– Avoid arrhythmogenic drugs or those which
increase cardiac workload eg atropine



22/03/2016

12

School of Veterinary Medicine and Science

Pre-anaesthetic
medication

• ACP is useful – it exerts a mild anti-
arrhythmic effect.

• BUT ACP decreases afterload – a problem
with hypertrophic cardiomyopathy.
Therefore if using isoflurane consider
midazolam 0.25mg/kg im.

School of Veterinary Medicine and Science

Pre-anaesthetic medication

• ACP (up to
0.03mg/kg im) or
midazolam
(0.25mg/kg im)
plus a vagomimetic
opioid – eg
moethadone (0.1-
0.2mg/kg im) –
usually provides
adequate pre-
operative sedation
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Pre-anaesthetic medication

• Safety of 2
agonists is not
established and
should probably be
avoided

• Antimuscarinic
drugs (atropine,
glycopyrrolate)
should be avoided

School of Veterinary Medicine and Science

Induction

• Should be accomplished ‘without stress’

• If possible provide oxygen for 3-5 minutes
beforehand and monitor ECG

• Barbiturates possess anti-thyroid activity and do
not cause catecholamine release

• Propofol and alfaxalone are also satisfactory

• Avoid ketamine – sympathetic effects

• Inhaled agent induction is slow and stressful due
to the high cardiac output
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Maintenance

• Inhaled anaesthesia. Isoflurane or
sevoflurane do not sensitise the
myocardium to catecholamines and may
be the agent of choice

• Due to increased metabolic rate, 100%
oxygen should be provided

• Constant close monitoring of measured
parameters and, ideally, ECG analysis
should be provided by dedicated
personnel

School of Veterinary Medicine and Science

Intra-operative
arrhythmias

• ECG analysis is required for correct
treatment

• Avoid excessive traction on the recurrent
laryngeal nerve

• A single dose of lidocaine 0.25-1mg/kg iv
(can cause convulsions and
methaemoglobinaemia in cats)

• Propranalol 40-60g/kg or esmolol 0.05-
0.1mg/kg slow iv – repeat if necessary



22/03/2016

15

School of Veterinary Medicine and Science

Recovery

• Cats are usually
hypothermic so provide
adequate warmth –
forced warm air heaters
are ideal but protect the
eyes

• Extubate early but check
patency of airway and
assess for Horner’s
syndrome and laryngeal
paralysis

• Continue oxygen therapy
into the recovery period

• Analgesia - ?NSAIDs

School of Veterinary Medicine and Science

Iatrogenic
hypoparathyroidism

• Clinical signs – muscle tremors, tetany,
restlessness and seizures

• Monitor blood calcium for at least 48hours

• Emergency calcium therapy – 10mg/kg iv
elemental calcium (as 10% calcium
gluconate). If signs recur infuse
1mg/kg/hr. Monitor ECG for bradycardia

• Various vitamin D compounds are
available but they vary in speed of onset
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Canine hypothyroidism
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Canine hypothyroidism

• Anaesthetic considerations
– Reduced cardiac performance – bradycardia,

low contractility, low volume of distribution

– Lowered thermoregulatory ability

– Anaemia – reduced tissue oxygen delivery

– Obesity – low FRC and tidal volumes

– Lethargy - ?need for premedication?

– Diminished drug metabolism

– Muscle wastage

– Associated conditions – DM, Addison's disease,
megoesophagus

School of Veterinary Medicine and Science

Canine hypothyroidism

• Goals of anaesthesia

– Maintain oxygen delivery to tissues

– Maintain ventilation

– Maintain cardiac output

– Maintain normothermia

– Avoid regurgitation
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Pre-operative preparation

• Ideally establish
normal thyroid
hormone levels
with medical
management for at
least 2 weeks

School of Veterinary Medicine and Science

Pre-anaesthetic
medication

• Mentally depressed animals may require
no sedation

• A positive chronotropic opioid – pethidine
at 3-5mg/kg im – is useful

• Some authors consider ACP unwise –
prolonged sedation, vasodilation and
hypothermia

• Anticholinergics (eg atropine 0.02-
0.04mg/kg iv) may be useful but may
best be reserved for intra-operative
bradycardia
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Induction

• Prolonged circulation time and reduced
volume of distribution – CARE with doses
and WAIT for effect

• Commonly used agents are suitable

• Consider mask induction – lowered cardiac
output speeds IAA uptake into brain, but
adequate sedation is essential

• BUT - potential for regurgitation – rapid
placement of cuffed ET tube essential

School of Veterinary Medicine and Science

Maintenance

• Isoflurane or sevoflurane recommended –
nitrous oxide inclusion is useful

• Intermittent positive pressure ventilation
should be applied

• Monitoring should be stringent and
performed by dedicated personnel – in
particular paying attention to blood
pressure and temperature

• Fluids should be infused as normal

• In recovery – keep warm and maintain
oxygen delivery
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The Acute Abdomen

School of Veterinary Medicine and Science

The Acute Abdomen

• Pain recognition

• Problems with these cases

• Preparation for anaesthesia

• Anaesthesia

• Recovery room problems

• Analgesia
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Abdominal Pain

• Animals will guard the abdomen

• Lie still OR be agitated

• May growl/vocalise/be very quiet

• Prayer position – cranial abdomen pain

• Dry retching/ attempting to pass faeces

• Respond to analgesics

School of Veterinary Medicine and Science
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Problems

• Usually “an emergency”

–There is reduced time to assess
and/or stabilize

• Rarely starved

–Regurgitation is common

–May present with aspiration
pneumonia
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Problems

• Metabolic derangements

• Sodium and potassium changes are
very common

• Owner pressure / funds

• Licenced drug issues

• Pain

School of Veterinary Medicine and Science

Preparation for
Anaesthesia

• Stabilization prior to general anaesthesia
is NEVER wasted time and is often life
saving

• What you do will vary depending on the
case – e.g. GDV vs. Caesarean section
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Preparation for
Anaesthesia

• At the very least, obtain venous access

– NB NOT in HLs for GDVs

• Try to correct fluid / electrolyte
abnormalities

• Preliminary blood work up can be vital –
PCV, TPP, electrolytes, urea, glucose

School of Veterinary Medicine and Science

Preparation for
Anaesthesia

• Blood work (if possible) may reveal

– Dehydration
• fluids essential

• will affect doses (increased sensitivity to
anaesthetic drugs e.g. acp, propofol)

• Hypokalaemia
• common consequence of GI disease

• arrhythmias (ECG), muscle weakness

• Hypoalbuminaemia
• will affect drug doses as above
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Preparation for
Anaesthesia

• Check respiratory system

– aspiration pneumonia may be present

– poor gas exchange results in hypoxia

– panting and rapid ‘swings’ in apparent anaesthetic
depth may occur if using inhaled anaesthetic agents

• GDV

• reduced lung volume and hence FRC

• will require ventilation

• Caesarean section

• avoid hypoxia at all costs

• will kill neonates

School of Veterinary Medicine and Science

Peri-operative Fluids

• In critical cases give fluid QUICKLY until heart rate, CRT
and pulse quality approach normal

• Consider 1:3 colloid: crystalloid mix

• Large dogs: use 2 IV catheters

• Shock: can safely infuse 10ml/kg crystalloid as a bolus
then reassess

• Shock rate crystalloids = 90ml/kg/hr (dogs) – what does
this represent?

• Consider intraosseous route if venous access difficult or
impossible
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Other points to note…

• Fluid paranoia – in crisis use ANY fluid
except water (dextrose solutions)

• Correct hypovolaemia first then
metabolic derangements are easier to
sort out

• Acid-base balance often self-corrects as
fluids are infused

• Some drugs can interact with the GI
system – eg NSAIDs can cause gastric
ulceration

School of Veterinary Medicine and Science

Let’s Follow A Case…

‘Max’

10 year old

Labrador

Large meal, went

for a walk,

collapsed with

swollen abdomen
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Radiographs Revealed…

School of Veterinary Medicine and Science

Anaesthetic Challenges
With GDV Cases:

• Electrolyte imbalances (potassium and
calcium) with cardiac arrhythmias
– Correct haemodynamically significant arrhythmias

before induction if possible

• Hypovolaemia

• Respiratory compromise

• Possible regurgitation and aspiration

• Pain and distress

• Metabolic acidosis and increased lactate
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Preparation

• Most (all) critical patients require some form
of pre-operative stabilisation

– Intravascular access via a patent cannula
• Rapid administration of anaesthetic, analgesic and

emergency drugs

• Pre- and intraoperative fluids

• Possibly 2 FL cannulae in GDV cases

– Fluid stabilisation +/- additives

– Appropriate drug therapy

School of Veterinary Medicine and Science

Max Received..

• ‘Shock rates’ of CSL – a bolus of
30ml/kg over 20 minutes plus potassium

infusion (separate line)
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Max’s ECG..

School of Veterinary Medicine and Science

Anaesthesia
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Pre-anaesthetic
Medication

• Depends on case.

• In very depressed animals – none
needed

• ACP – use ONLY in non-dehydrated
animals at low doses (0.01mg/kg)
– Useful anti-spasmolytic and anti-arrhythmic

• Benzodiazepines – relatively safe
– No c/v effects

– MAY reduce dose of induction agents

School of Veterinary Medicine and Science

Pre-anaesthetic Medication

• Alpha-2 agonists have
no real place in this
situation although at
very low doses they
may be useful
analgesics e.g. <
2.5μg/kg 
medetomidine

• AVOID xylazine
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Pre-anaesthetic Medication

• Opioids? – YES can
cause vomiting
(morphine) and
panting and
morphine MAY pre-
dispose to ileus
with long term use

School of Veterinary Medicine and Science

Pre-anaesthetic
Medication

• BUT pain is a MUCH more potent cause of G.I. problems
– Methadone/Morphine

• good analgesia but patient may vomit
– Pethidine

• good analgesia but frequent dosing required
• IM ONLY

– Butorphanol
• good sedation but very poor analgesia

– Buprenorphine
• time to onset

• My approach – usually 4-5 mg/kg pethidine IM (+/-
benzodiazepine) – reduced in caesareans
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Pre-anaesthetic Medication

• Pre-oxygenate critical patients–
always!

School of Veterinary Medicine and Science

Induction

• Use minimum effective doses

• Rapid ET intubation - ?laryngoscope

• Consider combined IV technique with
isoflurane/O2

– oxygen

– 1mg/kg propofol IV then 0.2mg/kg
diazepam OR 1-2µg fentanyl IV

– Wait 1-2 minutes then propofol to effect
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Max’s Induction

• Regurgitation is a problem in patients
with gastro-intestinal disease

• Anaesthetise with the head raised

School of Veterinary Medicine and Science

Max’s Induction

• Secure the airway as rapidly as possible
with a cuffed endotracheal tube

• Consider ‘Sellick’s manoeuvre’?
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Anaesthetic Maintenance

• DEDICATED personnel

• Heart rate/pulses

• Mucous membrane colour /
CRT / fluid status

• Temperature

• ? Oesophageal stethoscope

School of Veterinary Medicine and Science

Good Monitoring..



22/03/2016

35

School of Veterinary Medicine and Science

Bad Monitoring..

School of Veterinary Medicine and Science

Anaesthetic Maintenance

• Depth of anaesthesia – may vary
rapidly

• SpO2 (pulse oximeter) useful esp. C-
sections

• ECG useful for arrhythmia detection –
can indicate K+ problems

• Urine output measurement – minimum
of 1ml/kg/hour

– Aim for 2+ ml/kg/hr
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Anaesthetic Maintenance

• Ideal maintenance
agent?

– Isoflurane or
sevoflurane in O2

• Avoid halothane (if
available)

–arrhythmogenic

• AVOID nitrous oxide in
GDVs!

School of Veterinary Medicine and Science

Anaesthetic Maintenance

• Consider pure mu agonist opioid
injections to lower dose of inhaled
anaesthetic agents

• All inhaled agents are vasodilators

• Sevoflurane less than isoflurane

• Positive pressure ventilation (IPPV)

– May reduce hepatic blood flow?

• ?nm block
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Intraoperatively Max
Developed;

• Worsening hypotension on gastric de-rotation

• Required dopamine infusion

• 10ml/kg colloid bolus over 15 minutes

School of Veterinary Medicine and Science

Intraoperatively Max
Developed;

• Required lidocaine bolus 2mg/kg
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Problems In Recovery

• Extubate late with cuff semi-inflated

• Mendelson’s syndrome (human syndrome)
–Post op regurgitation and aspiration

pneumonia
–Most common after visceral

manipulation /chronic renal failure

School of Veterinary Medicine and Science
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Problems In Recovery

• Treatment:

– Head down

– Gag

– Suction / wash mouth,

– Consider tracheal lavage

• Antibiotics. ?corticosteroids

• Sucralfate/H2blockers (cimetidine) for
oesophagitis

School of Veterinary Medicine and Science

Problems in recovery

• Low temperature

• Delayed recovery VERY common

• Give O2 if shivering

• Pain

• Continue intravenous fluids

• Comfort the animal
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Problems in recovery

• Post operative complications

– Wound interference (pain?)

– Wound breakdown

– Wound infection

• Return to normal function

School of Veterinary Medicine and Science

Questions?



Cardiopulmonary Resuscitation (CPR)  
Basic Life Support (BLS) 
 
Carl Bradbrook BVSc CertVA DipECVAA MRCVS 
 
First mouth-mouth resucitation was performed in 1732 by a Scottish surgeon William 
Tossach on a human. Hospital training in CPCR began in the 1960’s.  
Survival to discharge 4% dogs, 4-9% cats. This does not differ from human outcomes. Of 
these animals which survive, most are neurologically intact. Compared to human medicine, 
data on CPCR in veterinary medicine is scarce and much of what we learn comes from our 
medical colleagues. Recent literature has included a retrospective study from 2014 looking at 
outcomes in a university teaching hospital and importantly a consensus group “RECOVER” 
that looked at and graded the evidence base in veterinary medicine. This has allowed the 
production of guidelines on CPR. The current guidelines were produced in 2013 and are 
currently being updated.  
  
Most CPCR events are terminated by 20 minutes  
Human data comes from animal studies in many cases. The main reason for unsuccessful 
resuscitation is delayed diagnosis of cardiopulmonary arrest (CPA) and delay in CPR 
initiation. It is often difficult to recognise that a CPA event has occurred. This is an additional 
justification for monitoring equipment and good preparation in anaesthesia of the critical 
patient.   
 
The following have been proven to be effective treatments for cardiopulmonary arrest (CPA) 
in humans.  
-chest compressions  
-intermittent positive pressure ventilation (IPPV): low ventilation rates are recommended as 
these have the least negative impact on blood pressure and perfusion of the coronary 
arteries.   
-defibrillation  
 
The most common reason for CPA in animals is respiratory compromise and ventilatory 
failure.   
 
There are two patient groups;  
-reversible causes (hypoxaemia, hypotension, hypothermia, hyperkalaemia, tension 
pneumothorax, toxin ingestion, thrombosis, cardiac tamponade)  
-non-reversible (fatal haemorrhage, cardiac rhythm not amenable to defibrillation or drug 
treatment)  
  
Successful return of spontaneous circulation (ROSC) corresponds with maintenance of 
sufficiently high myocardial perfusion pressures. Myocardial oxygen delivery depends upon 
arterial oxygen content and myocardial blood flow. Transtracheal O2 with chest compressions 
will maintain SpO2>90%. Cerebral perfusion pressure depends upon CO and cerebral 
vascular resistance.  
 
Aim to maximise cerebral and coronary blood flow  
-increase arterial oxygen content (provision of 100% oxygen)  
-maximise cardiac output  



-maximise aortic diastolic pressure  
-minimise RA diastolic pressure  
-minimise coronary and cerebral vascular resistance  
 
The last three points are achieved via good chest compressions and low ventilation rates with 
minimal inflation pressure.   
Decreased thoracic pressure during chest decompression decreases intracranial pressure 
transiently. This is due to direct transfer of pressure through the thoracic spine to the CSF and 
increased drainage of venous blood through non-valvular veins of the paraspinal plexuses and 
results in increased venous return via the jugular veins.   
 
Continuous, uninterrupted chest compressions are most important. Any change should be 
<10s as this will minimise the impact on coronary perfusion. Placement of catheters, ECG 
pads, defib etc can result in interruptions 40-50% of the time and have been shown to 
increase mortality in human studies.   
External compressions in humans can generate systolic arterial pressure (SAP) of 60-
80mmHg and give a cardiac output of 25-40%. Open chest doubles this value.   
You should compress 30% of chest wall with a 1:1 compression:relaxation ratio.   
 
There is a lack of evidence for and against interposed abdominal compressions  
Abdominal binding increases right atrial pressure and doesn’t affect coronary perfusion 
pressure.   
Internal cardiac massage indicated if  
-penetrating chest wounds  
-thoracic trauma  
-pleural effusion  
-rib fractures  
-haemoperitoneum/abdominal bleed  
-intra-op CPA during a celiotomy  
-failure of ROSC within 5mins  
Incise pericardium ventral to phrenic nerve. Do not use fingers or rotate heart.   
Success of internal massage is limited if started after the 15 min point  
  
Advantages  
-greater CO generated  
-myocardial and cerebral perfusion pressures higher  
-peripheral perfusion better  
-allows direct assessment of filling & assessment of volume  
-higher  O2 tension  
-less acidaemia  
-higher survival rates  
-allows aortic cross clamping  
Aortic cross clamping should not be performed for longer than 10 minutes. This is useful 
with abdominal bleeds.   
  
  
In 2005 the American Heart Association (AHA) guidelines were published. These classify 
interventions as follows;  
Class I- evidence suggests benefit outweighs harm  
Class IIa- recommendations are acceptable and useful  



Class IIb- may be considered not necessarily recommended  
Class III- harmful, should not be considered  
  
Performing basic life support 
  
Rapid patient assessment  
Call for help!  
Start chest compressions as early as possible   
Two theories are postulated for the mechanisms action of chest compressions and generally 
depend on the size of patient. The thoracic pump is thought to be most important in patients 
over 15kg and the cardiac pump is though most important in patients below 15kg. Practically 
it is likely that both mechanisms are likely to be present during chest compressions. 
 
Place the animal in right lateral recumbency and begin chest compressions over the apex 
beat, placing the hands slightly more dorsal if >10kg BW.  
Avoid using just the fingertips  
Change compressor every 2 minutes  
100-120/minute with a 1:1 compression:relaxation  
Compress chest wall by 30% and allow full recoil  
Do not stop compressions if possible  
  
Precordial thump no longer recommended – causes incr rate of VTach, conversion of VTach 
to VFib, complete heart block or asystole.   
  
Place ETT but do not delay chest compressions  
Confirm placement by auscultation or capnography  
Give 2 breaths of 1-2s duration and evaluate for spontaneous respiration  
Stimulate GV26 (acupoint) if respiration has just ceased; insert needle to the bone  
  
If no spontaneous respiration start IPPV 4 breaths/minute to an airway pressure of 
<20cmH2O  
Avoid hypo or hypercapnia- therefore give normal breaths.  
   
Crash plan  
1 Note time  
2 Call for help  
3 Chest compressions  
4 Airway  
5 Capnography  
6 2 minute cycles  
7 IV access  
8 Drugs  
9 Assess ROSC  
10 Defibrillation 
	  



Mind over matter – ALS: Drugs, fluids and defibrillation 
Dominic Barfield 
 

Lets get started 

It is important to remember that in people nothing has been shown to be 
beneficial in cardiac arrest, with the exception of defibrillation. The main reason 
for this is that ischaemic heart disease is the number one cause of cardiac arrest 
and the main arrest rhythm in people is ventricular fibrillation (VF). And the 
focus for out of hospital CPR in people has been because high quality CPR keeps 
those people in VF longer, and that gives time for the defibrillator to arrive. Take 
a look around the next time that you are in a train station, hotel, airport and look 
for the heart sign with AED (automatic external defibrillator).  

Ventricular fibrillation makes up a few percent of the cardiac arrest rhythms that 
dogs and cats, the two often sighted rhythms are asystole (flat line) or pulseless 
electrical activity (PEA, which is an electrical-mechanical dissociation).  

The best arrest to deal with, as I am sure others will comment throughout the 
day (or have commented on if you are reading this after the event) is one that 
hasn’t happened. The main focus should be on those patients whose physiology 
was essentially normal prior to this devastating event happening, and those are 
in the majority of cases the ones that we have committed anaesthesia on. It 
makes intuitive sense that these dogs and cats are more likely to have a 
successful outcome, as we have given them ‘poison’ that has challenged their 
physiology.  

Advanced Life Support 

This is essentially everything that does not involve cardiac compressions, 
securing an airway and providing positive pressure ventilation.  

The drugs that we use can be divided up into those that might us successfully 
‘re’start the heart, such as epinephrine (adrenaline), vasopressin and atropine. 
Drugs that can deal with a cardiac arrhythmia (such as lidocaine or amiodarone). 
Finally the most important drugs are the reversal agents: atipamezole (alpha-
2’s), naloxone (mu opioids) and flumazenil (benzodiazapines). Now with the 
exception of flumazemil, your practice should have reversal agents if you use 
alpha-2s or opioids. The only reason why I’ve left out flumazenil, is that it is very 
uncommon to have a benzodiazepine overdose leading to cardiac or respiratory 
arrest, and usually the benzodiazapines that are used in small animal practice 
are very short acting.  

Where are they? Not only should you have these drugs available, you need to 
know where they are. And preferably they should all be together and with an 
easy to use drug chart for how much to give for what weight. When you go back 
into your practice, check these drugs and where they are (then check the expiry 
date and order some more).  

How to deliver? The preferred administration route is intravenously (IV) 
although it is not always possible. Intraosseous (IO) route would be adequate 



and then using a dog urinary catheter to deliver medications down the ET tube 
into the trachea is also commonly used. IO is often not considered easy to 
perform, however there are various devices (http://www.arrowezio.com), 
which are effectively drills that do the work for you. Make sure that you have a 
way to administer drugs effectively and one back up method (i.e. place a dog 
urinary catheter with your emergency box).  

When to administer? 

Reversal agents: always if you’ve used one of those drugs that you can 
reverse. There is nothing to lose.  

Antiarrhythmic agents: you need to have an ECG on the patient and 
identify a rhythm that will respond to an antiarrhythmic.  

Arrest drugs: epinephrine (low dose) is often the first choice, however in 
a peri-arrest (bradycardia) atropine would be preferential, or if there is 
high vagal tone. Epinephrine’s main effects are vasoconstriction 
(squeezing the blood to where you’d rather it go) and having a beta 
adrenergic effect on the heart and hopefully improving cardiac output. 
Epinephrine (high dose) could be used after >10 minutes CPR with either 
PEA or asystole. These drugs should only be used every 3-5 minutes and 
therefore it is important not to over use them. High doses actually 
increase the oxygen demand of the heart and that is not ideal.  

Fluids 

Intravenous fluid administration does not really play a part in resuscitation, 
unless profound hypovolaemia is thought to be a contributing factor or cause, 
such as catastrophic haemorrhage. If there is any concern a conservative fluid 
bolus 10-20ml/kg of an isotonic crystalloid could be administered.  

Defibrillation 

Defibrillation should be at the lowest recommended energy if the patient is in VF. 
This would equate to 4-6 J/kg external defibrillation if you are using a 
monophasic defibrillator or 2-4J/kg if using a biphasic defibrillator is used. The 
energy should be increased if unsuccessful. Cardiac compressions should have 
only minimal interruptions when defibrillation is occurring, it should only take 
2-3 seconds to complete and then compressions should be restarted. Patient 
safety (no alcohol) and personal safety (‘clear’) should be paramount.  

Train 

Train together in your work place, use a cuddly toy as your simulation model and 
train with the equipment you have in the environment that you work in. Even if 
you go through a plan with everyone of what would you do if ‘x’ happened, then 
that would be progress. 

Key points 

 Download and print off a drug chart from the reference and place it where 
your emergency drugs. 

http://www.arrowezio.com/


 Your emergency drugs should be accessible for where you would usually 
need them (often in your surgery room, or where you anaesthetise 
animals) 

 Train with your colleagues, even 30 minutes would be useful every 6 
months, though make sure that you follow guidelines, rather than the 
movies.  

References: Guidelines, arrest algorithm charts and useful practical information 
can be found on the following website.  

http://www.acvecc-recover.org 

 

http://www.acvecc-recover.org/
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