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Introduction

Overview

® Anaesthesia

® Analgesia

e Anti-inflammatories

® Putting it all together

(aka; Multimodal Analgesia)
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Introduction

Anaesthesia/Analgesia Indications
® Any procedure that may involve pain
® Any invasive/surgical procedure

® Any procedure requiring immobility
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Introduction

Anaesthesia/Analgesia Indications

® Any procedure that may involve pain
® Any invasive/surgical procedure

® Any procedure requiring immobility

® Adapting to an increasing level of procedural

complexity
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Introduction

Analgesia Importance
® Welfare & Ethical
e Medical




Anaesthesia/Analgesia in Rabbits & Rodents

Introduction

Analgesia Importance
® Welfare & Ethical
® Medical

® Research impact!
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Anaesthesia

Anaesthesia Indications
® Anaesthesia = ‘Without sensation’

® Can be ‘general’ or ‘regional’
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Anaesthesia

Anaesthesia Indications

e General
- Unconsciousness?
- Paralysis
- Amnesia (humans only?)

- Analgesia (humans & animals?)

- Mechanism of action?
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General Anaesthesia

® Gaseous v Parenteral
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Anaesthesia: Gaseous

O3 supplementation
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Anaesthesia: Gaseous

Airway access: Rat

Jau IM, et al. 2000. Simplified rat intubation using a new oropharyngeal intubation wedge. | Appl Physiol. 89(5):1766-70.
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General Anaesthesia

® Gaseous v Parenteral

® Ability to control depth of GA
® Gaseous > Parenteral

® Ability to control recovery!?

® Ability to control ongoing analgesia?
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Anaesthesia: Monitoring
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Anaesthesia: Monitoring
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Anaesthesia: Monitoring

X VetStat™

Blood Gas Analyzer

: Y o,

Blood Gas Analysis?
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Regional Anaesthesia

® Regional
- Local anaesthesia
- Nerve blocks
- Epidural anaesthesia

- Tlopical anaesthesia
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Regional Anaesthesia

® Mostly utilises local anaesthetics
® Lignocaine & bupivacaine (most common)

® Infiltration of ‘local’ area
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Regional Anaesthesia

® Mostly utilises local anaesthetics
® Lignocaine & bupivacaine (most common)
® [nfiltration of ‘local’ area
e Skin
® Major nerve
® Spinal cord

® Mucous membranes

(conjunctiva, oral mucosa)
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Local Anaesthetics

- PRESCRIPTION ANIMAL REMEDY
— o AT
PRESCRIPTION ONLY MEDI s i
XEEP OUT OF REACH OF dium

BUPIVACAINE
INNECTION BP?

ACAINE HYD’FIOC‘*PC':ED&- d

Lignocaine

Local Anaesthetic Injection
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S) SOLU M\omL MG/ML LIGNOCAINE HYDROCHLORIDE
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Local Anaesthetics (LAs)

Lignocaine, Bupivacaine, Ropivacaine?
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Local Anaesthetics

Drug Dose Onset | Duration
Lignocaine | mg/kg 5-10min | h
Bupivacaine | \ Img/kg | 5-20min 2-6h

Drug delivery:
Local Anaesthetic Nerve blocks
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L ocal Anaesthesia

Drug delivery
Incisional block
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L ocal Anaesthesia

Infraorbital n

Mental n

Deep mandibular n

Drug delivery: Nerve blocks

Lichtenberger M. Ko J. 2007. Anesthesia and analgesia for small mammals and birds. Vet Clin Exot Anim 10:293-315
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L ocal Anaesthesia
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Drug delivery: Epidural Rabbit
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FIGURE 5 | Injection of ropivacaine around the brachial plexus. Final ultrasound image of ropivacaine (hypoechogenic fluid, yellow
outline) surrounding the brachial plexus (hyperechoic structures in straight relation to axillary vascular structures).

Fonseca C. et al. 2015. An ultrasound-guided technique for axillary brachial plexus nerve block in
rabbits. Lab An. 44(5): 179-184

Drug delivery: Regional nerve
blocks: Brachial plexus (Rabbit)
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Local Anaesthetics

F PHARMACY 1IEDICINE
| KEEP OUT OF REACH OF CHILOREN

em ® 5% CREAM 30g
ERINOCEING - icnienionivaii 25 mg/g AUST R 12886

lignocaine and prilocaine  Prilocaine ........................ 25 mg/g Reorder 00652

AstraZeneca & %

Local Anaesthetics (LAs)

Lignocaine, Prilocaine (Cutaneous, Mucous membranes)




Anaesthesia/Analgesia in Rabbits & Rodents

Local Anaesthetics

Drug delivery
Topical (cutaneous)
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Local Anaesthetics

Drug delivery
Topical (mucosal)
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Analgesic Classes

3
-
® 15ml
ALCAINE
0.5%
(proparacaine hyarochioride) Alcon
STERILE OPHTHALMIC
SOLUTION 0.5%
3 ALCAINE
15m| No. 00016 Nkracare Hydochkn®
Alcon

Local Anaesthetics (LAs)
Proparacaine (Ophthalmic)



' Europen Rabbit
Oryctolagus cuniculus

‘Cursing you to calculus’
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Analgesia Considerations
® L ab animal

® Positive effects
® Patient comfort & Quality of life

® Reduce stress
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Analgesia Considerations
® L ab animal

® Positive effects
® Patient comfort & Quality of life
® Reduce stress
® Improved physiological function

® I[mproved wound healing

® Improved surgical recovery
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Anaesthesia & Analgesia Considerations
® Rabbits & Rodents =

® Relatively higher metabolic rates
e T Food intake
e T Glucose required

® Propensity for gut stasis
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Factors affecting analgesic choice

Breed, strain, gender differences!?

nofs
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Factors affecting analgesic choice

SEX DIFFERENCES AND
IMPLICATIONS FOR
TRANSLATIONAL
NEUROSCIENCE

Gender differences? | RESEARCH

-Workshop held to explore this
(2011)
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Factors affecting analgesic choice
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Sex Differences and Implications for Translational E-mal s page Embed book widge

Neuroscience Researof

Workshop Summary (2011)
Read Online

Purchase OpSons
MyNA Login or Register

W Buy Paperback: $29.25

Overview Contents Research Rights Stats

Authors
Diana E. Pankevich, Theresa Wizemann, and Bruce M. Altevogt, Rapporteurs; Forum on Neuroscience and Nervous System Disorders; Institute of Medicine

Free download! www.nap.edu
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Factors affecting analgesic choice

|. Sex bias? One review found 79% of pain studies (published
in journal Pain over a |0 year period) utilised males only

(Mogil and Chanda 2005)*

2. Sex differences in pain sensitivity! Females more sensitive

and less tolerant of pain

*Mogil JS, Chanda ML. 2005.The case for the inclusion of female subjects in basic science
studies of pain. Pain. 1 17(1-2):1-5.

Gender differences!?
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Factors affecting analgesic choice

3. Sex differences in pain processing!?
-Melanocortin-| receptor (MCIR) mediates female
specific mechanisms of analgesia in mice and humans (ie,
‘red haired’ individuals)
-Dextromethorphan potentiation of morphine.Works in
men but not women
-Toll-like receptor 4 (TLR4) role in pain is entirely male

specific

Gender differences!?
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Factors affecting analgesic choice

Drug Availability?
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Factors affecting analgesic choice

Drug Availability?
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Factors affecting analgesic choice
g \\
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Drug Availability?
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Factors affecting analgesic choice

lumpectomy v  Leg fracture repair

*Surgical procedures in private practice
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Factors affecting analgesic choice
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Tissue biopsy v Orthopaedic surger

*Surgical procedures in research setting
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Factors affecting analgesic choice

= Meloxicam

- Ketoprofen

Injection T

CARPROFEN 50 mg/ml ™
- Carprofen o

e

2 mL

Non Steroidal Anti-infl'émmatory Drugs
(NSAIDs)
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Factors affecting analgesic choice

What are Anti-inflammatories?
® Drugs that reduce inflammation
® Can also be analgesic (not always)
® [mportant contra-indications
® NSAIDs
® Corticosteroids

® Use in scientific research?
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Factors affecting analgesic choice

||||||||||
o

® Pre-operative use risky

e If GA ok, use post-operatively, but if concern over

prolonged hypotension, then postpone use till next day

® Avoid concurrent use of corticosteroids

® Avoid in renal insufficiency, dehydrated, hypotensive etc

NSAIDs
Some Contraindications
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Factors affecting analgesic choice

PRESCRIPTION ANIMAL REMEDY
KEEP OUT OF REACH OF CHILDREN
FOR ANIMAL TREATMENT ONLY

ILIUM XYLAZIL-100

ANALGESIC, SEDATIVE
AND MUSCULAR RELAXANT

INJECTION

 1mg/mL MEDETOMIDINE
- HYDROCHLORIDE

- Sedative, analgesic for use in |
~ the restraint of dogs and cats

alpha-2 adrenergic agonists
Some Contraindications
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Factors affecting analgesm choice

PRESCRIPTION ANIMAL REMEDY
KEEP OUT OF REACH OF CHILDREN ‘|||:
FOR ANIMAL TREATMENT ONLY ®
E Telazol
ZO etl i l:x:] (TILETAMINE HCl
and ZOLAZEPAM HCl)

Injectable Anaesthetic / Sedative for
Dogs,Cars Zoo and Wild Animals

For Intramuscular Use

in Dogs and Cats Only
ACTIVE CONSTITUENTS:
: : 100 mg/mL
Each vial contains: (when reconstituted)

250 mg TILETAMINE (as hydrochlonde)

250 mg ZOLAZEPAM (as hydrochlonde) CAUTION: Federal law restricts this drug

to use by or on the order of a icensed
vetennarian,

5mL

NADA 106-111, Approved by FDA

Indications:
Anaesthesia and immobilisation of
Dogs, Cats, Zoo and Wild Animals.

- - ——— - - - - - - -

I---;----------l.__-___--_-_-_-_--_-_-_ -

Zoetis

Tiletamine/Zolazepam combinations
Rabbits: Renal tubular necrosis™

Some Contraindications

*Brammer DWV, et al. |991. Anesthetic and nephrotoxic effects of Telazol in New Zealand white rabbits. Lab An Sc. 41(5):432-5.
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Factors affecting analgesic choice

Descartes 1600s

Methods not well established
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Factors affecting analgesic choice

Prey species - ‘Mask’ disease
Expressing v Perceiving
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Factors affecting analgesic choice

Time course of disease
Seemingly
Normal

Rabbit

Dead - <
*

Time (days)
www.communityvet.net


http://www.communityvet.net
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Factors affecting analgesic choice

4 )» | D nhup://dels-old.nas.edu/animal_pain/ v | (*§~ recognizing pain

e

RECOGNIZING PAIN IN ANIMALS

A Website from the Institute for Laboratory Animal Research

Welcome

Recognition and Alleviation of Pain in Laboratory Animals
(2009) provides guidelines for those involved in the care and
use of animals in the research environment. It aims to increase
awareness of the sources and recognition of pain in laboratory
animals and to increase ethical sensitivity in those who use
and care for them.

Minimizing and alleviating pain in laboratory animals without
compromising the methodological integrity of a research
project is important both ethically and legally. Fortunately, recent scientific progress
has expanded the understanding of pain and increased the ability to prevent and
alleviate it in laboratory animals.

How to Remgnlze Pain in
Your Dog or Cat.

Learn more about the

humane care and use of
laboratory animals from the 7 Explore the Report
Institute for

:;...,ch_' Animal “How to Re nize Pain in Animals

~ Alleviation of Pain in Animals

http://dels-old.nas.edu/animal _pain/index.shtml
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Factors affecting analgesic choice

Recognition and Alleviation of Pain
in Laboratory Animals

Minimizing and alleviating pain in laboratory animals without compromising the methodological
integrity of a research project is important both ethically and legally. Fortunately, recent scientific
progress has expanded the understanding of pain and increased the ability to prevent and alleviate
itin laboratory animals. This report updates 1992 National Research Council guidelines for those
involved in the care and use of animals in the research environment. It aims to increase awareness E

of the sources and recognition of pain in laboratory animals and to increase ethical sensitivity in
those who use and care for them.

any scientific advances in
biomedical research would not
be possible without the use of

laboratory animals. Scientists rely on animals as
one component of research to understand, treat,
and cure diseases that plague both humans and the
animals themselves. In most situations, laboratory
animals need not experience pain. The alleviation
and prevention of animal pain is both an ethical
and moral imperative; minimizing animal pain is
also scientifically and practically beneficial. For

>

http://dels-old.nas.edu/animal _pain/index.shtml
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" RECOGNIZING PAIN IN ANIMALS

A Website from the Institute for Laboratory Animal Research

Home Report  How to Recognize Pain in Animals  Alleviation of Pain  Related Resources  About Us

Report

Pet Owner
Factsheets
Recognition and Alleviation of Pain in Laboratory Animals
Im National Research Council, 2009
4.

How to Recognize Pain in
Your Dog or Cat.

f‘- -
u

Buy the Book

Learn more about the
humane care and use of
laboratory animals from the
Institute for
Laboratorv Animal

Explore Chapters
Online (Free)

Download Four-page
Report Brief (PDF)

Factors affecting analgesic choice

Recognition and
\lleviation of Pain
INn Laboratory Animals

http://dels-old.nas.edu/animal_pain/report.shtml
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Recognising Pain

Covered in next presentation
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Multimodal Analgesia

Pre-emptive analgesia

...1s the 1dea that postoperative pain may be
significantly attenuated using local anesthetics,
op1oids, or other agents as a supplement to

anesthesia prior to surgical incision...

Niv & Devor 1996; Curr Rev Pain
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Multimodal Analgesia

Pre-emptive analgesia
e | GA level required
e | Post-op analgesia required
e T Analgesia with | side-effects

e | Anxiety
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Multimodal Analgesia

Pre-emptive analgesia: Premedication

e | Anxiety/fear

VN

® | Ability to restrain

® | Dose of drugs
e | Pain and ‘wind-up’ phenomenon
® [mprove induction, maintenance, recovery

e | Salival/bronchial secretions

® Block vasovagal reflex



Multimodal Analgesia

Inhibit Perception Modulation of Spinal Pathways
e Anesthetics Inhibit central sensitization
e Opioids e [ ocal anesthetics

* o,-agonists
» Benzodiazepines
e Phenothiazines

e Opioids or o.,-agonists
NSAIDs

NMDA antagonists (ketamine)
e Tricyclic antidepressants
Anticonvulsants

Inhibit Transmission
Inhibit impulse conduction

e [ ocal anesthetics
* o,-agonists

L Inhibit Transduction
Inhibit peripheral sensitization of nociceptors
* NSAIDs
 Opioids
* [Local anesthetics
e Corticosteroids

Lamont et al. 2000. Physiology of pain. Vet Clin N Am. 30:4
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Multimodal Analgesia

Aim = To decrease or inhibit nociception at different levels

® Tra n S d U Cti O n (LAS, N SAI DS) Inhibit Perception Modulation of Spinal Pathways

e Anesthetics Inhibit central sensitization
. Opioids. » [ocal anesthetics

® &, -agonists * Opioids or o.,-agonists
* Benzodiazepines e NSAIDs

° ° !
‘ I ra n S m | S S | O n L A P C| 2 A s « NMDA antagonists (ketamine)
S, OPIOI S, a SZH » Tricyclic antidepressants
oo e Anticonvulsants

Inhibit Transmission f;%{ W o

® Modulation (LAs, opioids,a2A, NMDAA) "t SN

P . I . . \"\? 4 Inhibit Ti ti

. rOl e Ct I O n (O P I O I d S ’ a2A, N M DAA) Ir';‘hiblii ;l::eri;fave':: s:n(.:sitli:art‘ion of nociceptors
* NSAIDs
e Opioids

* [ocal anesthetics
e Corticosteroids

® Perception (Opioids, a2A)

(Gaseous GA, Benzodiazepines?, Phenothiazines?)



Handling Money May Alleviate Pain

Perception!

Zhou X, et al. 2009.The Symbolic Power of Money. Reminders of Money Alter Social Distress
and Physical Pain. Psych Sc.20(6)700-706
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Analgesic Classes

CONTROLLED DRUG

—

Fenfonyl In

RUG o lent to fentanyl e R mﬂ.
ONTROLLED DRUG T ale eq“""’e“ i
stz m'::'::::::::';';::“ ,Jl ke DBL' Morphine Sulfate
ee : f o Injection BP 8

morphing sulfale
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lnicc tion
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.’W T, WSRO o IiTomsscuior use
o N . . Beo
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Opioids
Buprenorphine, Butorphanol, Fentanyl, Hydromorphone
Methadone, Morphine, Oxymorphone, Tramadol

L
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Analgesic Classes

W%%Y MEDICINE
| g Hosﬁh:ra
DBL® Naloxone Hydrochloride
Injection

naloxone hydrochloride

®
Tramal®SR 50 mg
Licensed by: Granenthal GmbH, Germany III"“.II i
Austrakan distribtor.
CSL Biotherapies Pty Ltd
45 Poplar Road Parkville 9 %317109 036!!“

Victoria 3052 Australia, www.csl.com au
New Zealand distributor:
CSL Biotherapées (NZ) Ltd Store below 30°C. Protect from light

666 Great South Road Use as directed by the
Penrose Auckiand 6, New Zealand Donotemshhtzl m

Opioids
Buprenorphine, Butorphanol, Fentanyl, Hydromorphone,
Methadone, Morphine, Oxymorphone, Tramadol

5 ampoules

For intravenous, intramuscular or subcutaneous use
Dosage and administration: Please read enclosed leaflet

AUST R 16282 MALOGI00S6BAC DR-XY24668 1C 155749 J
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Injection ,
CARPROFEN 50 mg/ml i

7 analgesic for use in
W&zg'ondhm

20mL

Vor-stevoidal, anti- M

NSAIDs

Carprofen, Ketoprofen, Meloxicam
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Analgesic Classes

% PRESCRIPTION ANIMAL REMEDY
- RS
PRESCRIPTION ONLY MEDI s i
XEEP OUT OF REACH OF lium

BUPIVACAINE
INNECTION BP?

ACAINE HYDROCHLOSd

Lignocaine

Local Anaesthetic Injection

- , ~¥‘.4
-t CRE
ML T ST LT

TiON FORS ACTIVE CONSTITUENT
S) SOLU M\omL MG/ML LIGNOCAINE HYDROCHLORIDE
100mg in 20"
for local anaesthes%
w.'rln
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Local Anaesthetics (LAs)

Lignocaine, Bupivacaine, Ropivacaine?
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Analgesic Classes

ILIY J | Lﬂ7HlL 'J@@

 ANALGESIC, SEDATIVE
AND MUSCULAR RELAXANT
INJECTION

alpha-2 adrenergic agonists (a2A)
Medetomidine, Xylazine
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Analgesic Classes

PRESCRIPTION ANIMAL REMEDY
KEEP OUT OF REACH OF CHILDREN
FOR ANIMAL TREATMENT ONLY

Zoletil [N

Injectable Anaesthetic / Sedative for
Dogs, Cats, Zoo and Wild Animals

CONTROLLED DRUG , «

ACTIVE CONSTITUENTS:

Each wial contains:

250 mg TILETAMINE (as hydrochlonde)
250 mg ZOLAZEPAM (as hydrochlonde)

POSSESSION WITHOUT AUTHORITY !
KEEP OUT OF REACH OF CHILDREN
FOR ANIMAL TREATMENT L0“”’

PARNEL

»
v
KETAMINE 7
njecion I
/

Indications:
Anaesthesia and immobilisation of
Dogs, Cats, Zoo and Wild Animals.

ACTIVE CONSTITUENT:

M’n'unouf HYDROCHLORIDE 10 mg/‘""
in ,

-:.::hdmmﬂ horset o o

ACTIVE CONSTITUENT

‘ol
n‘WAIN'E (os Hydl«h!oride) ‘Q‘f’m b

NMDA antagonists (NMDAA)

Ketamine, Tiletamine, (Methadone)
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Multimodal Analgesia

Perioperative Analgesic Regimen

® Premedicate
Opioid +/- Benzodiazepine +/- NMDAA

® Intra-op (Pre-op)
Opioid +/- LA +/- NMDAA +/- a2A

® Post-op
Opioid +/- LA +/- NMDAA +/- a2A +/- NSAID




Anaesthesia/Analgesia in Rabbits & Rodents

Multimodal Analgesia
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Other Factors - Intra-op Warmth!
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Multimodal Analgesia

Warmth - Post GA
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Multimodal Analgesia

Warmth - Post GA

Critical Body
Temperature

= 36.6"°C

[ 4
"“&\5”"\&
i
o

/)]

A
S5
]
i

R




Anaesthesia/Analgesia in Rabbits & Rodents

Multimodal Analgesia

|

Warmth - Post GA
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Textbooks

Anesthesia and
Analgesia

in Laboratory
Animals
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Textbooks

o
Paln THIRD EDITION

Management LABORATORY

N Animals ANIMAL
ANAESTHESIA

Edited by Paul Flecknell and Avril Waterman-Pearson

L% ‘
o 7
PAUL FLECKNELL @
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HANDBOOK OF

Veterinary
Pain
Management

Textbooks < U NG

JAMES S. GAYNOR
WILLIAM W. MUIR Il
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