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• 4 bay intensive therapy unit

• CT (& MRI?)

• toxicology and pharmaceuticals

• biotechnology

• experimental surgery

• pigs & sheep (poultry & cattle)

• Scientific director

• Operations director

• Clinical director (EC)

• 24/5 (7) veterinary anaesthetic supervision

• 3Rs observance (refinement)
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Wellcome Trust Critical Care Laboratory for Large Animals 

postoperative pain management



• ethical 

• justice

• legal

• practical

• medical

“pigs are a good model for human beings”

the model and the modelled must be treated similarly

postoperative pain management

postoperative pain management; importance?



• ethical 

• justice

• legal

• practical

• medical

• scientific

• social

• economic hypothalamic –

pituitary – adrenal 

(cortical)
sympathoadrenal

renin – angiotensin 

– aldosterone 

laboratory animal pain = bad science
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• oliguria

• reduced appetite

• -ve E and N2 balance

• immunosuppresion

• catabolism & cachexia

• inadequate sleep

• adverse memory

• behavioural changes

• retarded convalescence



postoperative pain management

are we doing enough? what is it?

surgeon

anaesthetist ACT



• speed  dexterity  0 traction  minimal handling = minimal trauma

• effectively fixing (bones [sternebrae])

• avoiding nerve damage

• low tension suturing

• “”splash” blocking

• wound infiltration – wound catheters

• local anaesthetic soaked swabs

postoperative pain management

are we doing enough? what is it?



1) surgeon control

2) body position & physiotherapy

3. opioids

• NSAIDs

• local anaesthetics

• NMDA antagonists

• a2 agonists

• antispasmodics

• mixed actions

• general anaesthetics

• SAIDs

• benzodiazepines

• anticonvulsants

• antidepressants

4) analgesic strategies

postoperative pain management

pre-emptive analgesia

polymodal pain therapy

partial intravenous anaesthesia

prolonged postoperative analgesia

what is postoperative pain management?



postoperative pain management

familiarisation (2 - 4 weeks)

feeding 

watering 

bedding 

grooming 

attention

(exercise

Dr Green)

dressings & wound inspection 

monitoring pain behaviours

physiotherapy

reporting

familiarisation (2 - 4 weeks)

feeding 

watering 

bedding 

grooming 

attention

(exercise

Dr Green)

dressings & wound inspection 

physiotherapy

pain recognition

pain quantification

reporting

morale

analgesia

what is postoperative pain management?



quantifying 

reduction

replacement

refinement ?
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AWERB

preventative management

minimal 

invasionanaesthesia

pain 

recognition

pain 

treatment

staff

experience

staff motivation

1) which component(s) ??

2) which level ??

?

TLC
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postoperative pain management

1. pig

pain score & treat

case reporting ??
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postoperative pain management

2. treatment group / study

report pain scores & treatments in study

…………study focus dependent
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postoperative pain management

3. laboratory / research group

same argument

refinement research focus
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postoperative pain management

4. Institute

HOI - PEL award
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postoperative pain management

5. National

any legislation?

quality of legislation?

species covered?

extent of detail ?

penalties?

refinement research 

$budget

output

initiatives
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6. International

publication based

compliance with refinement guidelines (ARRIVE)
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ARRIVE

• (Animal Research: Reporting of In Vivo Experiments) guidelines

• 2010

• to improve the reporting of research using animals 

• maximising information published 

• minimising unnecessary studies

• subscription 

• compliance (Journal)
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inclusion + exclusion 

species

dates

procedures

select articles

analyse generate metrics



• structured reviews

• peer-reviewed journals

• anaesthetics & analgesics*

• painful procedures

• laboratory rodents

• (1990 – 1992) – (2000 – 2002)**

• skin incision

• craniotomy

• laparoscopy

• burning (skin)

• laparotomy

• orthopaedics

• thoracotomy

*timing unspecified, in articles describing anaesthetics & analgesics

• written vs reported analgesic rate increased 2.7 – 19.8%

• “the overall level of post-operative pain relief for laboratory rodents is still low”

**follow up

postoperative pain management
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postoperative pain management

R

R

R
• structured reviews

• peer-reviewed journals

• analgesics*

• painful procedures

• rabbits, pigs, sheep, dogs, NHPs

• (2000 – 2001) – (2005 – 2006)*

• reported analgesic rate increased 50 – 63%

•“Overall, (large animals) were more likely to receive analgesics following potentially painful 

experimental procedures than laboratory rodents.....analgesic administration to ‘large’ 

laboratory species is still not optimal.

are we good enough? 



• reported analgesic rate increased 16% – 20%

• AWERB approval a analgesic use (p<0.001)

• “whilst analgesic use is increasing, rabbits do not always receive analgesia when they 

undergo experimental surgery.”
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R

R

R
• structured reviews

• peer-reviewed journals

• analgesics*

• the same painful procedures

• rabbits

• (1995 – 1997) – (2005 – 2007)

are we good enough? 



• structured review

• peer-reviewed journal

• the same painful procedures

• pigs

• 2012 – 2014

• analgesics* AND all aspects of pain management

• identify intent to refine

postoperative pain management

*timing and purpose specified; in all papers describing painful surgery

are we good enough? 
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of 233 articles describing painful (human) procedures in pigs......

83% describe use of drugs with analgesic properties

37% described drug prescription for post-operative analgesia

no article justified choice 

10% described postoperative pain assessment

1 used a pain scoring system

are we good enough? 
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• reported ≠ actualité ?

• omission

• oversight 

• detail considered; considered unnecessary

• author not anaesthetist (unawareness)

• editorial restrictions (word counts)

• follow-up studies (X2)

• reported = actualité

• not good enough at post-operative pain management

• unconvincing intent to refine

• formalised techniques to quantify refinement 

• Nature : on-line detailed methodologies


