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Ear necrosis background

• Complex, multifactorial disease with an unknown 
etiology

• Ear lesions vary in severity and mainly afflict pigs 
post-weaning, ~8-12 weeks of age

• Health problem in several countries with intensive 
production systems

• Poorly studied health issue



Provide a route of entry for secondary 
pathogens

Associated with pericarditis1 in slaughter 
pigs

Severe lesions are likely painful

Potentially leads to    antibiotic usage

Ear necrosis is a welfare concern

1Pessoa et al., 2021
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Hypothesis 1: External origin by trauma to outer surface of the ear

1. Damage to the skin 2. Pathogens invade 

Malik et al., 2023; Park et al., 2013

Ear biting behaviour Aggression
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Hypothesis 2: Internal origin by systemic inflammation and 
vascular occlusion

2. Vascular inflammation and 
occlusion in the ears

1. Systemic inflammation

What causes the systemic inflammation?

 Immune response
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Risk factors for ear necrosis

Risk factor(s) 1 Ear necrosisRisk 
Factor 2
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D’Eath and Turner, 2009, Turner et al., 2006; Velarde and Geers, 2007

Occurs when establishing a 
social hierarchy

Weaning 

?

Aggression

Mixing of unfamiliar pigs Results in fight lesions on 
the body and ears            

(ear scratches) 

External hypothesis
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“…the unpleasant handling treatment resulted 
in a chronic stress response, with consequent 
adverse effects….”

Farm management practices as stressors

Can stress induce an immune response that 
increases susceptibility to ear necrosis? Handling by humans

Review: Lucas et al., 2023

Internal hypothesis
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1) frequent handling of piglets pre-weaning and 
2) mixing at weaning 
on ear necrosis development post-weaning

Objective: Investigate the effects of
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Handled 3 times

Control litters (CON; n = 18)

Handled 8 times

Handled litters (HAND; n = 19)

Experimental Design

Weaned with littermates

Unmixed pens (UN; n = 18)

Mixed at weaning

Mixed pens (MIX; n = 18)

Half of the litters from each treatment

Pre-weaning

Post-weaning
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Handled 3 times

Control litters

Handled 8 times

Handled litters

1

Birth

3

Weaning

2

Processing

Pre-weaning treatment
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Weighed an additional 5 times

Handled 3 times

Control pigs

Handled 8 times

Handled litters
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Pre-weaning measures

• Weights – at weaning (d28)

• Scour scores - 3x/week 

• Faecal cortisol (ELISA, Salimetrics)

• Mortality

Adapted from Marquardt et al. (1999) and Casey et al. (2007)

Normal - dry, pelletted Soft, with shape

Mild scour – very soft 
or viscous liquid

Severe scour- watery
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Post-weaning measures

• Ear scratch counts – d1 post-weaning

• Ear necrosis scoring – weekly 

• Weights - end of weaner stage

1 2

4 5

MILD

MODERATE

SEVERE

3
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Ear scratch

Ear necrosis
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Statistical Analysis

• Analysed pre- and post-weaning treatments in separate models

• Experimental unit = pen

• Linear mixed models (PROCmixed) 

• Non parametric tests (Wilcoxon) were used for non normal data



Pre-weaning health and performance results
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There was no difference in weaning weights or mortality
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Proportion of pigs with ear necrosis overall
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Effect of pre-weaning 
treatment on ear health
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Effect of post-weaning 
treatment on ear health
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Relationship between ear scratch and ear necrosis
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Ear scratch count did not influence the likelihood of developing EN
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Summary of results 

• Stress response from handling? Or cross-contamination between litters?

• Handling stress was not stressful enough?
• Faecal cortisol very variable – reliable method?

• No difference in moderate or severe scores, only mild scores

Mixed pigs had more ear scratches, but LESS ear necrosis
• Weaning in litters could magnify or exacerbate a potential litter effect
• Further investigation required

Handled litters had higher scour scores 

No difference in cortisol or weaning weights between Handled and Control litters

Minor effect of handling on ear necrosis
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Take home messages

Minimise handling in piglets pre-weaning

The role of ear biting (i.e. external hypothesis) should not be discounted

Ear necrosis is complex! Is it possible that intrinsic animal factors 
are more influential than housing and management aspects?



 Moorepark pig unit staff

 Fellow pig department students

 The pigs
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