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Contents of the course notes: 
Introduction 
Clinical examination skills 
Introduction 
Clinical examination skills and Recognition of disorders of the pig 

Stockpersons recognition of clinical signs  
Clinical examination of the individual pig – cooperative and uncooperative 
Recognition of the signs of ill-health 
Examination of a group of pigs 
The basics of a farm visit 

  
Disorders by clinical sign 

 Disorders by age of the pig 
Diagnostics 

Normal physiological parameters 
Tests for specific diseases 

 Blood testing  
Tonsil sample 
Euthanasia of a pig 

 Post-mortem examination 
 Examination of a semen sample  
Normal Behaviour 
 Farrowing 

Nursing patterns and consequences 
Post-weaning – the first five days 
Lying patterns as an indicator of acute comfort 
Defection patterns as an indicator of chronic comfort 
The thermoneutral zone in pigs 
Handling and moving pigs 
Mixing pigs 
Pen design to accommodate pig behaviours 
Play behaviours 
Reproductive behaviours: 
The signs of oestrus 
Oestrus behaviour patterns 
Courtship behaviour 
Boar breeding or stud behaviour signs 

The major disorders of the pig 
The major disorders of the pig are presented by the body system which is most significantly affected from a 
gross clinical examination view. 

Skin 
Anatomy of the skin 
Erysipelas 
Foot and Mouth Disease 
Greasy Pig disease 
Herniation 
Mange 
Porcine Dermatitis and Nephropathy Syndrome 
Swine Fevers 
Tail biting and other vices 
Other skin conditions 

Pityriasis rosea 
Pig Pox 
Ringworm 
Epithelium imperfecta 
Dermatitis parakeratosis 
Abscess 
Flaking skin 
Areas of skin trauma 
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Head 
Clinical gross anatomy of the head 
Progressive atrophic rhinitis 
Congenital tremor 
Conjunctivitis 
Meningitis 
Post-weaning sneezing 
Other conditions: 

Middle Ear 
Aural Haematoma 

Chest 
Clinical anatomy of the chest 
Actinobacillus pleuropneumonia 
Actinobacillus suis 
Enzootic (Mycoplasma) pneumonia 
Glasser’s Disease 
Mulberry Heart 
Pneumonia Pasteurellosis and Streptococci 
Porcine Reproductive and Respiratory Syndrome 
Porcine Respiratory Coronavirus 
Swine Influenza 

Intestinal tract 
Anatomy of the intestinal tract 
Abdominal catastrophe 
Ascaris suum 
Brachyspira colitis 
Clostridium dificile 
Clostridium perfringens 
Coccidiosis of piglets 
Non-specific colitis 
Escherichia coli – general 
 Bowel Oedema 
 Pre and post-weaning diarrhoea 
Pre-weaning diarrhoea treatment 
Gastric ulceration 
Porcine epidemic diarrhoea 
Porcine proliferative enteropathy (Ileitis) 
Post-weaning illthrift syndrome 
Pig parasites 
Rectal stricture 
Rotovirus 
Salmonellosis 
Swine dysentery 
TGE 

Reproductive tract 
Anatomy of the reproductive tract 
Abortion in the pig 
Aujeszky’s Disease (Pseudorabies)  
Brucellosis 
Common developmental abnormalities 
Milk production and suckling problems 
Analysis of returns 
Leptospirosis 
Parvovirus 
Rectal and vaginal prolapses 
Stillborn and mummified piglets 
Tumours of the pig 
14-21 days post-service vulval discharges  

Also see:  Erysipelas, Swine Influenza and Swine Fever(s) 
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Surgery of the reproductive tract 
 General introduction  

Castration in the piglet 
Castration in the adult male 
Vasectomy 
Epididectomy 
Ovariohysterectomy 
Caesarian section 

Urinary Tract 
Clinical anatomy of the urinary tract 
Pyelonephritis and cystitis 

Lymphatic system 
Clinical anatomy of the lymphatic system 
Porcine Circovirus Associated Diseases 
Post-weaning Multisystemic Wasting Syndrome 
Leukaemia -  See Tumors of the pig in Diseases of the Reproductive tract 

Locomotor system 
Anatomy of the locomotor system: 
Young lameness: 

Mycoplasma arthritis 
Joint ill 
Trauma 
Skin abrasion in the piglet and weaner 
Ulceration and erosion injuries 
Bursitis 

Splay leg 
Adult lameness: 

Bush foot 
Osteocondrosis desicans (OCD) 
Femoral head fracture – epiphyseolysis 
Split hips 
Shoulder sores 
Ulcerated granuolma 
Overgrown feet 
Erysipelas and adult arthritis 
Broken legs 
Infected joints 
Conformation problem 
Growing stock 

Lameness in pet pigs 
Diseases reportable to the OIE and Zoonotic diseases 

Diseases notifiable to the Office International des Epizootics (OIE – World Organisation for Animal 
Health) 
Zoonotic diseases of Pigs 

Other Pathogens 
Anthrax 
Enterovirus encephalomyeltitis 
Japanese Encephalomyeltitis virus 
West Nile Virus 
Nipah 
Parasites 
Rabies 
Rinderpest 
Toxoplasmosis 
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Disease treatment and control concepts 
Maintenance of healthy pigs through management 
Treatment by medication 
 Use of medicines on farm 
 Use of vaccines through the water supply 
 Feed bin management to eliminate medication residues 
 Common medication problems 
Treatment guidelines 

Use of antibiotics in pigs 
Use of vaccines in pigs 
Control of reproduction 
Withdrawal times 
Examples of treatment programmes 
 Piglets 
 Nursery 
 Grow/finishing 
 Adults 
 Boars 
Using Statistical Process Control to help decision making 

Care of the compromised pig 
 Design of a hospital area 
 Health alarm 
 Care of the compromised grower 
 Care of the compromised adult 
Reduction of pathogens on a farm 
 Basic biosecurity 
 Managing all-in/all-out – Pig Flow 

Use of Early Weaning to Reduce Pathogen Load 
Room cleaning protocols 

 Partial depopulation 
Depopulation and repopulation 
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Structure of the pig industry 
 
The pig provides around 40% of the meat consumption globally – 108 million tonnes.  It is 
interesting to note that of the “intensive” industries rearing meat – poultry and aquaculture 
combined with pork results in over 70 % of meat consumption on the planet – and this does not 
include feedlot cattle – which is certainly not extensive. Germany consumes 60kg/head of capita, 
Australia’s fresh pig meat consumption is only 8kg per head of capita. 
 
Pigs are farmed throughout the world in all climates from the extreme cold of Canadian winters to 
the tropics of Asia. 
 

  
 
The pig (Sus scrofa) itself has colonized the entire planet below the snow line.  This global 
colonization now includes man’s help – Australia and New Zealand and the New World –North and 
South America – and includes countless numbers of small islands around the world. 
  
The pigs on the planet – the suina 
Kingdom: - Animalia.  Phylum: Chordata.  Class: Mammalia.  Order: Artiodactyla. Suborder: 
Suina 
 
American Peccaries African Pigs and 

Hippos 
Eurasian Pigs Island Pigs 

Catagonus wagneri Hylochoerus meinertzhageni Sus salvanius Babyrousa babyrussa 
Tayassu pecari Phaeochoerus aethiopicus Sus scrofa Sus barbatus 
Pecari tajacu Phaeochoerus africanus  Sus cebrifrons 
Pecari maximus Potamochoerus larvatus  Sus celebensis 
 Potamochoerus porcus  Sus phillippensis 
 Hippopotamus amphibious  Sus verrucosus 
 Hexaorotodon liberiensis   
Hippos 
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Peccary 

 
 

Warthog 

  
Babirusa 

  
 
 



15 
 

 
 
The pig industry 
Worldwide the pig industry is structured on pyramidal concepts with pure bred breeding stock 
supplying cross bred commercial stock with hybrid vigour. 
 

 
 
There are hundreds of pig breeds globally; however, the important breeds are limited to three – the 
Landrace (mother), the Large White (father) the Duroc (meat quality) – together with minor 
contributions from other largely male lines –Pietrain and Hampshire for example. 
 
Nucleus farm  
pure breeds 
Landrace 
Yorkshire/Large 
White 
Duroc as example 
This is a closed herd 

 

 

X 

 
Landrace Father ↓ Landrace Mother 

Multiplication 
farm 

 

 

X 

 
Large white Father 

(possibly via AI) 
↓ Landrace Mother 

Commercial 
farm 
 

 

 

X 

 
Duroc Father 
(possibly via AI) 

↓ F1 hybrid Mother –  
Landrace/Large White cross 

Slaughter 
generation 
male and female 

 

Landrace /  
Large White /  
Duroc Cross 

Other breeds may be 
involved as well – the 

Hampshire for example 
 

Multiplication farms 
6000 sows 

Commercial farms 
90,000 sows 

 

Males 
(boars) 

Females 
(gilts) 

Nucleus farm 
500 sows 
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Life cycle of the pig 
Some basic facts: 
Age at breeding – varies: for a gilt 220 days; for a boar about 7 months 
Oestrus cycle – 18-24 days – three weeks 
Gestation – 115 days – three months, three weeks and three days 
Breeding season – generally none – poorer in the summer and early autumn 
Slaughter weight – about 114 kg (250-280 lbs) at about 26 weeks of age 

 
 
Pig farms have become larger in the last 20 years; however, the basics remain exactly the same.  
But the individual components of the system have become more specialized, thus creating multisite 
systems where animals are removed to the next phase of production. 
 
The typical family farm evolves into the corporate farm: 

Traditional

Breeding and  
farrowing

Nursery

Grower

Finisher

2 site production

Breeding and  
farrowing

Nursery

Grower

Finisher

3 site production

Breeding and  
farrowing

Nursery

Grower

Finisher

20-30kg

 

 

Breeding 

Gestation 
115 days 

Farrowing 

Weaning 

Grow/finish 

Slaughter Selection 

Nucleus farm 

Basic Pig Life Cycle 
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Mutisite production (company or cooperation)

Breeding and  
farrowing

Breeding and  
farrowing

Breeding and  
farrowing

Breeding and  
farrowing

Nursery Nursery Nursery Nursery Nursery

Grower

Finisher
Assuming pigs are moved into the grow/finish house at 30 kg at 10 weeks 
of age and are sold at100 kg at 24 weeks of age then 14 grow/finish sites 
are needed 

Nursery Nursery

 
 
The most complex system today is the parity segregated farm where gilts are farmed on a separate 
unit and only move to the breeding unit at first pregnancy diagnosis of parity 1 sows. 
 
All-in/All-out 
 

 

The principle of health management on a pig farm relies on the 
simple principle of all-in/all-out which albeit is simple to 
understand appears extremely difficult to put into practice. 
 

 
All-in/All-out in principle Why do pigs fail to achieve their genetic potential? 
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Hygiene improvement/ increasing disease control

Continuous flow

All-in/all-out by room

All-in/all-out by building

All-in/all-out by site

 

100% of  
genetic potential

Some 
farms only 
realise 45% 
of their potentials

Disease
Poor feed and 
water

Poor air quality

Poor Stocking rate

Poor stockmanship

Poor quality floors

Example of stress 
factors
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The commercial pig industry 
There are about 940 million pigs worldwide: 
Asia 550 million, Europe 300 million, America’s 140 million and Africa 3 million. 
 
In Asia – our major market: 
Country  Millions of 

pigs  
 

China  460  

 

Viet Nam  22  
India  17  
Philippines  12  
Korea South  9  
Taiwan  7  
Thailand  7  
Indonesia  6  
Myanmar  4  
Korea North  3  
Australia 3 
Malaysia  2  
New Zealand  0.4  
 
There are around 270,000 sows farmed in Australia giving a total of around 3 million pigs on the 
ground (growing pigs have around a 6 month lifespan).  Other countries production is greater – 
Iowa in Central USA finishes 25 million pigs a year – with 2% of Australian landmass.   

 

There are 
however, 20 
million pigs in 
Australia – one pig 
per person on the 
continent.  Feral 
pigs are a serious 
threat to the 
Australian 
wildlife.  

 
Where are the commercial pigs in Australia? 
State Percentage 

 

NSW 30 
Queensland 21 
Victoria 19 
South 
Australia 

17 

Western 
Australia 

12 
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Western Australia  
Based on the WAPPA submission to the Productivity Commission Safeguards Inquiry into the Importation of pigmeat 2007 
 
Western Australia has the natural resources and geographic location to be a long term supplier of 
quality fresh pork to the Australian and Asian markets. The WA industry has grown the export 
market for pork from 65 tonnes in 1997 to an average of 12,000 tonnes in 2007. Currently 
approximately 25% of annual production from WA is exported – mainly to Singapore. Maintaining 
and growing this export market for fresh chilled product is crucial to the future of the WA industry. 
 
Western Australia is also a reliable supplier of grains (wheat and barley) for the animal feed 
industry. Total grain production in WA averages in excess of 8 million tonnes per year, and with the 
grain growing regions covering a wide range of climatic zones the risk of crop failure due to 
drought is relatively low. Grain prices in WA are on average lower than those in the Eastern States 
where lack of supply due to drought is a major concern. Recent increases in grain prices on the 
world market  associated with the advancement of other uses of corn (Maize zea), namely the 
impact of ethanol production, has had a direct impact on the profitability of producers in WA.  
 
The temperate climate in the southern part of WA is ideally suited to pig production, and with 
adequate supplies of water in these areas either from natural aquifers or state managed distribution 
systems there are good opportunities for the industry.  
 
The pork industry contributes $105 million annually in gross value (farm gate) to the WA economy, 
while continuing to provide direct and indirect employment for an estimated 2,500 people from 
production to retail. Sales of pork products at retail are estimated to be worth $525 million with 
wages estimated at $120 million annually. 
 
Change in the WA sow herd since 1992  
The composition of the sow herd and the number of producers in WA has changed significantly in the last 
fifteen years (Figure 2). In 1992 there was an estimated 38,900 sows with 789 producers; this has declined to 
approximately 160 producers with 30,000 sows. There are still a number of small producers with less than 10 
sows, but their contribution to overall production is negligible. 

 
 
Change in the number of producers and sows in WA (Source WAPPA) 
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Pig Production in WA 
The number of pigs slaughtered in 2003/04 was 674,419, up 24% on the 542,585 head in 2000/01. 
The volume increase in tonnage was similarly up by 23% from 36,782 tonnes of carcass to 45,190 
tonnes. 
 
Since June 2004 the decline in slaughter numbers are down 106,357 since 03/04 with the decline in 
production since the same period being down 6,289 tonnes.   Note in WA, the carcase weight calculation is 
unusual as it does not include the head resulting in a net dead weight of 70 kg. 
 

Production and slaughter numbers 
Western Australia
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Production and slaughter numbers (Source APL/ABS) 
 
Slaughter numbers through the PPC/Linley Valley abattoir on a weekly basis have declined with the current 
weekly slaughtering of about 9,500 animals. 
 
Despite trend increases in per capita consumption of pork products and population growth, an industry 
analysis conducted in 2004 projected a fall in production of 3% over the next three years.  Projected import 
volumes would result in increased import market share. The import share of the domestic processed market 
increased from 40% to over 50%. 
 
Pig Cycle 
The ability to mass produce a product 20 x a year results in a perpetual cycle of over and under 
production. 
Thus creating a cycle of profit and loss which pigs as a cash crop are classic examples.  When the 
price of pig meat is high this results in an increase in producers entering the market.  Their product 
hits the market a year later resulting in an over production thus the price falls forcing producers out 
for the market.  The cycle in pigs take 5-7 years from one peak to another. 
 
This variance is slightly dependent on external factors – corn price, disease outbreaks in major 
competitive markets etc.  The cycle has continued for over 100 years. 
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The rate of change of the pig price on a global scale over the last few years: 

 
 
The major pork cuts 
 
Note these changes throughout the world. 
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Examination of the pig 
 
Introduction 
 
Clinical examination skills and recognition of disorders 
 

Stockpersons recognition of clinical signs 
Clinical examination of the individual pig – cooperative and uncooperative 
Recognition of the signs of ill-health 
Examination of a group of pigs 
The basics of a farm visit  
Disorders by clinical sign 

 Disorders by age of the pig 
 
Diagnostics 

Normal physiological parameters 
Tests for specific diseases 

 Blood testing  
Tonsil sample 
Euthanasia of a pig 

 Post-mortem examination 
 Examination of a semen sample  
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Introduction 
Making a diagnosis 
A successful veterinarian is one whose clients have no sick or compromised animals – an extremely 
difficult achievement.  The clinician needs to remember that the clinical disease is only the terminal 
cause of death.  It is imperative that the veterinarian concentrates on maintaining the animal’s health 
rather than treating its diseases. 
 
Making an accurate diagnosis is the key to successful veterinary practice. 
A diagnosis is to identify: 

1. If there is a problem  
2. The cause of the problem  
3. Practical solutions to the problem  
4. Means of preventing the problem occurring again 

 
Is there a problem? 
Making a diagnosis. 
In Food Supply Medicine there are 7 key areas essential in assisting the clinician to make a diagnosis: 

1. Taking a history 
2. The examination of the individual pig 
3. Post-mortem examination of the individual pig 
4. Examination of the group of pigs 
5. Examination of the environment of the pig 
6. Examination of the farm’s performance 
7. Suggesting practical solution to the identified problem 

 
1. Taking a history of the problem 
Clinicians have two ears and one mouth and should therefore listen twice as much as they talk.   
 
Listening to the client and asking the correct questions is an essential component of making a diagnosis. 
 
Consider the following line of enquiry: 
 

What has the client seen? Is the pig eating, defecating, urinating, coughing, sneezing, lame 
or dying? 

Severity of the problem? How many are sick or dead? 
Location of the problem? Which pens or age groups are affected? 
When did the problem start? Time, date, place? 
How is the problem progressing? Are more pig getting sick within the group? 
More than one problem? How many different problems in same group? 
Epidemiological consideration? Has the problem spread to other groups? 
Are there any other factors? Factors which the client thinks are relevant to the situation? 
What has the client done? Action to alleviate the problem? What was the result of the 

action? 
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2. The examination of the individual pig 
In general practice a detailed individual examination of a pig is rarely performed, but it is essential that you 
know the basics. 
Basic pig breeds 

 

Basic pig terms 
Handling and movement of pigs 
Orientation around a pig 
Surface anatomy of a pig 
Weight and age of the pig – expected growth curve 
Taking a blood sample from a pig – weaner and adult 
Clinical examination of a cooperative and an uncooperative pig 
Recognition and description of visible lesions 
Auditing the welfare of the pig 
 
3. Post-mortem technique 
 
In Food Supply Medicine the postmortem examination is a cornerstone to 
health maintenance.   The postmortem routine needs to be methodical, as 
generally the veterinarian is interested in the likely cause of death of the 
individual.  The food supply veterinarian is also interested in reviewing the 
clinical presence or absence of other specific pathogens. 

 
 

4. Examination of the group of pigs 
Examination of the undisturbed group 
Examination of the disturbed group 

 Examination of the farm 
 

 

 

 
 
5. Examination of the  environment of the pig 
You will be expected to know how to measure and record: 
Water Type of drinker; height; flow and associated animal 

expectations 

 

Food Feeder space; feeder type; quantity of feed and basic 
make up of the feed 

Floor Space and stocking density, impact of worn equipment 
Air Ventilation patterns, temperature, humidity and gas 

concentration expectations 

 
6. Examination of the farm performance 
In any production system a systematic approach is required to analyse any farm records.   
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Stockperson’s clinical signs of an unwell pig 
Know what is normal about your pigs 

– if you don’t know what is normal how can you recognize abnormal? 
 
Before entering the pen 
Look Pig not eating Pigs generally love food and a change in their eating patterns 

should always be a cause of further investigation 
Change in 
behaviour 

Depending on the group size pigs individual behaviours may be 
known or the group has its own behaviour patterns 
Ideally the stockperson will know all the pigs personally, 
however, even in a large group; individual pigs tend to stand out, 
whereas the mass, sadly are unknown.  The pigs that do standout 
are the extremes – the top social order pigs, the lower social pigs 
and perhaps a few others who have unusual body markings – wolf 
pig, leopard spotted etc. 

Group behaviours 
Lying patterns Try to observe the known pigs and note their lying patterns and position 

within the group.  A sow standing at 2.00 in the afternoon, while all her 
companions are asleep may be in heat.  She is exhibiting an unusual 
behaviour 

Individual being 
different 

Look for pigs who are separate from the group 
Note groups of pigs gathered around a drinker or a feeder 

Listen Note noises 
coughing or 
sneezing 

On entry to the room notice the sounds of greeting made by the pigs.  
Pigs with Swine Influenza are often very quiet and reluctant to get up as 
you enter.  Well managed pigs should be pleased to see you. 
As the pigs move around, note any coughing or sneezing 

Smell  Become familiar with the normal body odours of pigs.  Swine Dysentery 
and Swine Fever may cause malodorous smells. 

Enter the pen and walk the pigs 
Look  Look for the individuals, give them memorable names. 

Movement Ensure all the pigs get up. 
Note pigs can be stiff or rising, but within 5 to 10 strides the stiffness 
should walk off 
Walk over to any pigs who fail to rise or walk off any stiffness 

Urination When pigs rise, particularly in the morning they will urinate within 5 
minutes.  Note the colour of the urine and the posture of the pig 
urinating. 

Blood Look for any blood on the floor or walls. 
Floor Look at the floor for the consistency of the stools. 

Listen  As the pigs move around note any coughing or sneezing 

Smell  Smell the air – if a pig has died the first indication may be a smell 
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Individual pig behaviour 
This includes any pig placed in a compromised/hospital pen. 
Pigs housed in small numbers should all be given names.  This should include artificial insemination 
centres and adults on farms of less than 50 sows. 
Know Behaviour Know the pig’s normal behaviour and note any sudden or progressive 

change in behaviour 
Feed Know what food the pig likes and dislikes. 
Reproduction Know what stage of reproduction the pig is at and note if the expected 

oestrus behaviour patterns fails to materialise 
Note changes in males (even when castrated) can occur in the presence 
of receptive females 

Look  Loss of appetite – pigs should beg for food 
Changes in behaviour – aggressive/less aggressive 
Changes in head/ear posture 
Changes in eye’s brightness 
Change in skin colour or hair position 
Locomotor changes – reluctance to get up, do normal tricks 
Dirty anal/tail area – diarrhoea.  Changes in the stools.   
Signs of vomit 

Listen  Coughing, sneezing, wheezing and breathing depth 
Feel  Presence of a lump – may be felt rather than seen 
 

Once you have identified that there may be a problem, examine the pig in more detail 
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Stockpeople basics 

Normal and Abnormal Clinical Signs 
Normal expected signs 

 
Signs which should raise concern 
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Veterinarian’s Clinical Examination Skills 
Clinical examination of an individual pig 

 

Follow a set procedure to examine the animal 

   
Assess the pig’s normal behaviour, its 
locomotion and its response to its 
owners.  Enquire about eating, 
urination and defecating patterns. 

Remember that the pig may live in a 
group (sounder) at home and other pigs 
may be presenting with the same 
clinical signs 

Enquire about the recent history of the 
pig 

Examination of an cooperative pig 

   
Make contact both vocally and 
physically.   Assess the body condition.  
Check breathing rate 

Take the rectal temperature. Normal 
39°C.  Examine the external genitalia. 

Palpate the lumbar muscles, hind legs, 
abdomen and mammary area. 

   
Some pigs may allow auscultation – but 
this is generally unrewarding 

Pigs like to be scratched particularly 
behind the ear and along the back. 
Check the head of the  pig for any 
discharges from the nose, eyes, mouth 

When handling the head watch that the 
pig does not try and bite 

   
Examine the feet while standing Grasp the pig’s front legs firmly.  The 

pig is likely to vocally object. 
Place the pig on its rear, holding its 
back with your knees 
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Palpation of the limbs should start  at the top and work down the limb to the feet Collect any samples are required.  A 

blood sample can be obtained in this 
sitting position from the jugular vein 

Uncooperative pig 
In an uncooperative pig, from the sitting position restrain the pig on its back where it will generally stop struggling.  
A full clinical examination can now be completed starting from the rear of the pig to the front of the pig 

   
Walk backwards and lower the pig 
between your legs.  Support its back 
with your feet and lower leg. 

Keep a hold on the back legs and take the 
pig’s rectal temperature 

Examine the anus for any discharge.  
Take samples if necessary 

   
Examine the external genitalia Examine the superficial lymph nodes Examine the left hind leg from toe to hip 

   
Examine the right hind leg from toe to 
hip 

Examine the  caudal ventral body wall 
and mammary glands 

Carefully move or rotate your body to 
face the pig’s head 
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Support the pig with your feet under 
the shoulder blades (arrow) 

Examine the pig’s eyes and jaw Examine the pig’s ears 

   
Examine the pig’s mouth using a 
mouth gag 

Auscultate the heart and chest Examine the left  and right foreleg 

   
Examine the cranial ventral body wall Relax your left foot from the shoulder 

the pig will rotate onto its feet 
Examine the dorsal body wall as the 
pig moves away 
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Clinical Examination Signs of Ill health 
 

Position of pig in the pen 

  
Position away from other pigs Lying when other standing Stockmanship marks on back 

   
Hairy pig Chronically affected pig Acutely affected pig 
Skin changes 

  
Colour Patches Necrosis 

   
Erosion Scaly skin  Blueing of extremities 

   
Too much skin Greasy skin Vesicles and blisters 
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Presence of lumps 
On the legs 

   
Bush Foot Swollen joints Granuloma 
Elsewhere 

   
Abscess Haematoma Tumour 

   
Oedema swellings Overgrowth of the toes Chronic mastitis 
Hernia 

  
 

Scrotal Umbilical Acquired 
Configuration 

   
Congenital defect Kinky Back Deviation 
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Swollen abdomen Muscle changes Limb shape 
Evidence of vice 

  

 

 
Ear biting or suckling Bitten vulva Tail biting 
Prolapses 

   
Uterine Rectal or vaginal Perineum 
Note the animal’s breathing 

  

Note breaths per minute 
 
Pig normally breathes 20 times 
per minute. 
Over 45 and visible is 
abnormal. 

Heave line Deep breathing 
Behaviour and locomotor changes 

   
Meningitis Neurological deficit Scratching 
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Paraplegia Lame -  high up the leg Lame – low down in the leg 

   
Pig’s behaviour to yourself Pig’s behaviour to each other Pigs grouping  
Presence of discharge 

   
Ocular Nasal Aural 

  
Mouth Anal Vulva 
Other observed changes associated directly with the  pig 

   
Refusal of feed Vomiting Note any parasites 
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Look around  the pen and observe the faeces consistency 

   
Normal Loose Diarrhoea 

   
Constipated Blood - Melaena Blood - red 

   
Mucus Note color of  faeces Look also on the walls 
Urinary Tract 

   
Normal Smokey Blood 
Note changes with  the reproductive cycle normal 

   
Vulval changes Coming into oestrus Allowing coitus 
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Abnormal reproductive 

  
No testes Testicular atrophy Orchitis 

   
Necrotic vulva Swollen vulva Abortion 

 
 

 
Mummified piglets Late mummified Stillborn piglet 
Swollen lymph nodes 

  
Unilateral Bilateral 
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Clinical Examination in the Group of Pigs 
 

Prior to entry into the room 
Gain some indication of what the problem is by probing the farmer 
Is the problem affecting a group or an individual only? 

   
Observe pigs through window Examine their sleeping patterns Observe pigs away  from group 
Quietly enter the room 
Listen  
Coughing Sneezing Change in normal pig noises 
Observe the animals 
Type of animals Dead in the pen? Weight and age Male, Female, Castrate 
Body condition 

   
Condition 1 Condition 3 Condition 5 

   
Hairy Chronic Acute 
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Basic clinical examination of the farm 
 
These notes are provided as an overall guide to the clinical examination of the whole farm.  The notes take you through 
a typical farrowing to finish farm visit 
 

Getting to the farm 

   
Examine the farm records and 
arrange the visit.  This may even be 
done at the last  visit, but needs at 
least 2 weeks notice 

Ensure your own biosecurity is 
adequate – truck clean.  It is 
imperative that you are not a risk – 
real or perceived to the farm 

Examine the surrounding area for 
local farms.  As you approach the 
farm – especially on the 1st visit.  
Drive around the farm’s locality. 

The locality of the farm will have a significant impact on the presence of diseases on the farm 
Entering the farm 

   
Walk the farm’s outer perimeter, 
ensuring that the perimeter is secure.  
Note areas which can be improved – 
can feed trucks be kept off? 

Examine the entry facilities, does the 
klaxon or horn work and attract 
attention.  Are restriction notices 
clear? 

Abide by farm biosecurity rules.  
Ensure that the biosecurity notices are 
well posted. 

   
Use farm’s outer clothing.  As an 
absolute minimum do not wear your 
own outer-clothing, always wear farm 
clothing or disposable overalls. 

In addition to farm outer clothing, 
boots or protective foot wear should 
be provided by the farm 

Discuss farm targets and expectations 
in the farm office.  In particular 
review pig flow and all-in/all-out.  
Sign the visitors book 

Medicine check 

   
Check cold medicine storage 
including max/min thermometer.  The 
fridge must run at 2-8°C.  Freezing of 
vaccines will cause inactivation. 

Check warm medicine storage 
Hygiene and medicine use.  Many 
antibiotics have a max. storage 
temperature of 25°C.  This may be 
difficult in the summer 

Check needle, syringe and disposal 
systems.   Medicine products must be 
kept away from children at all times. 
Disposal through the routine trash is 
not acceptable 
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Teeth clippers and other instruments 
used in processing.  Ensure all 
protocols are followed. 

Injection techniques -  the picture 
shows a neck abscess   

Pig identification systems including 
pre-slaughter.   Look for evidence of 
poor pig identification which can 
falsify records 

Farm building examination – for each building an overall check is required 
Check outside the of the buildings 

   
Outside security.  Rodent control is a 
vital part of disease control.  Ensure 
there are no rodent access points.  
Are rodent boxes full of bait? 

Outside Ventilation system.  The 
inlets and outlets need to be visually 
inspected from the outside.  Bird 
nests and obstructions are common 
findings 

Feed may be stored in a variety of 
places.  Commonly bulk feed is 
stored in a bin.  Climb up to the top 
of the bin and examine the bin’s 
hygiene and cleaning protocols? 

   
Vermin control – rodents, birds, flies 
and pets 

Examine pigs without entering 
building 

Room biosecurity.  Foot baths need to 
be clean 

Note the sleeping pattern of the undisturbed pigs.  Quietly enter the room and observe any biosecurity arrangements 
Enter building 
Review the basic environmental necessities.  This needs the clinician to understand the basic husbandry requirements 
of water, food, floor and air for each age group of pig.  The clinical examination of stock is covered in detail next.  The 
clinician must realize that the level of investigation expected of the stock is the same required to investigate the 
environment. 

   
Water Feed Floor 
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Air Stock – healthy and sick pigs Stockpeople/pig behavior 
Progressively examine the farm using the above scheme for each building 
The farm walk needs a protocol.  The following is a suggested walk to minimise the spread of potential disease 
pathogens by following the pig flow from birth to finish. 

   
Farrowing area Sow breeding area Gilt breeding area 

   
AI storage area Gestation area Hot Nursery 

   
Cold Nursery Grower Finisher 

   
Hospital pens/areas Examine animal loading and entry 

points 
During visit explain your 
observations to the staff 

   
Dead animal disposal – picture shows 
composting 

Isolation area may need change of 
clothing etc 

Prepare and send the report – 
within a working week 
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Recognition of disorders by clinical signs 

 

Abortions Abortion in the sow 
Leptospirosis 
Pseudorabies  - Aujeszky’s Disease 
Swine Fever 

Abscess Arcanobacterium pyogenes 
Actinobacillus pleuropneumoniae 3 
Streptococci infections 

Anaemia Iron Deficiency 
Gastric ulceration 
Ileitis, PIA, PED 
Swine Dysentery 
Mycoplasma haemasuis 

Breathing -  heave 
line 

Glasser’s 
Mycoplasma – Enzootic pneumonia -  PRDC 
Pasteurella/Streptococcus pneumonia 
PMWS 
Salmonella 

Breathing deep APP – Actinobacillus pleuropneumonia 
Lice 
Pasteurella/Streptococcus pneumonia 
Salmonella 
SIV – Swine Influenza 
Swine Fever 

Breathing more 
per minute 

APP – Actinobacillus Pleuropneumonia 
Heat Stress 
PMWS 

Bush foot Bush foot 
Coughing 
 

Actinobacillus suis 
APP -   Actinobacillus Pleuropneumonia 
Gastric Ulcer 
Mycoplasma – enzootic pneumonia - PRDC 
Porcine Respiratory Coronavirus 
Pseudorabies  - Aujeszky’s Disease 
Swine Influenza  -SIV 

Deviation Acquired  deviation 
Progressive  atrophic rhinitis 

Diarrhoea Coccidiosis 
Colitis 
Dysentery 
Escherichia coli 
Ileitis - PIA 
PED 
Rotavirus 
Salmonella 
TEG 

Diarrhoea  -   
Yellow 

Coccidiosis 
Escherichia coli 
Salmonella 

Diarrhoea -  red 
blood 

Clostridia enteritis 
Swine dysentery 

Diarrhoea – black Ileitis - PIA 
Ulcer 

Diarrhoea - clear Rotavirus 
TEG 

Diarrhoea – gray Colitis 
Escherichia coli 
Ileitis 

Discharge  - nasal Actinobacillus Pleuropneumonia – blood 
Foot and Mouth 
Progressive Atrophic rhinitis - blood 
SIV – Swine Influenza 

Discharge - anal See causes of diarrhea 
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Discharge - aural Mange 
Discharge - 
mouth 

Actinobacillus pleuropneumonia – blood 
Foot and mouth 

Discharge - 
ocular 

Bowel edema 
Progressive Atrophic rhinitis 
SIV – Swine Influenza 

Discharge - vulva Brucellosis 
Cystitis 
Vulval discharges 

Granuloma Granuloma 
Greasy skin Greasy pig disease 
Haematoma Aural haematoma 
Lame high up Glasser’s 

Lame sows 
Mycoplasma arthritis 

Lame low down Erysipelas 
Foot and mouth 
Glasser’s 
Lame sows 

Limb shape Conformation 
Loose faeces Colitis 

Ileitis -  PIA 
Salmonella 

Lymph nodes 
swollen 

Lymphosarcoma 
PMWS 
PRRSV 

Mastitis Actinobacillus suis 
Escherichia coli 
Streptococci species 

Meningitis Glasser’s 
Streptococcus meningitis 

Mucus Colitis 
Dysentery 
Ileitis- PIA 

Mummified Parvovirus 
PRRSV 

Neurological  
problems 

Congenital tremor 
Middle ear disease 
Pseudorabies  - Aujeszky’s Disease 
Stroke 

Noise change Bowel Edema 
Streptococcus meningitis 

Oedema swellings Bowel Oedema 
Glasser’s 

Orchitis Brucellosis 
Paraplegia Sow paraplegia 

Splay legs 
Parasites seen Ascaris suum 

Lice 
Pig  grouping Salt poisoning -  water deficiency 
Refusal of feed Almost all conditions 
Scratching Allergy 

Lice 
Mange 

Skin bluing Actinobacillus suis 
APP – Actinobacillus Pleuropneumonia 
Erysipelas 
Glasser’s 
Salmonella 
Streptococcus infections 

Skin color change Gastric ulcer 
Ileitis 
Leptospirosis 

Skin erosions Leg injuries 
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Skin necrosis Glasser’s 
Streptococci 

Skin patches Erysipelas 
PDNS 
Pityriasis rosea 
Ringworm 
Swine Fever 

Skin scaly Essential oil deficient 
Lice 
Mange 

Sneezing 
 

Pasteurella 
Progressive Atrophic Rhinitis 
Swine Influenza 

Stillborn Parvovirus 
PRRSV 

Sudden  death APP- Actinobacillus Pleuropneumonia 
Clostridial enteritis 
Dysentery 
Erysipelas 
Glasser’s 
Mulberry Heart 
Pasteurella/Streptococci pneumonia 
Pseudorabies  - Aujeszky’s Disease 
Swine Fever 

Swollen abdomen Glasser’s 
Rectal  stricture 
Salmonella 
Twist 

Swollen joints Erysipelas 
Glasser’s 
Mycoplasma arthritis 
Streptococci infections 

Tumor Tumors 
Urine - blood Pyelonephritis 
Urine – Smokey Cystitis 
Vesicles and 
blisters 

Foot and mouth 

Vomiting Gastric ulcer 
Salmonella 
TGE 

Vulva -Necrotic Mycotoxins 
Vulva -Swollen  Mycotoxins 
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Recognition of disorders by age  Rare possible common 
 

 
Condition 

Age in weeks Adults 
2 4 6 8 10 12 14 16 18 20 22 24 26 Gilt Sow Boar 

A. pleuropneumonia                 
Abrasions                 
Abscesses                 
Actinobacillus suis                 
Ascariasis                 
Atrophic rhinitis – sneezing                 
Atrophic rhinitis – twisted                 
Bacterial arthritis                 
Bordetella bronchiseptica                 
Borrelia granuloma                 
Bursitis                 
Carpal abrasion                 
Swine fever’s                 
Clostridium difficile                 
Clostridium perfringens                 
Coccidiosis                 
Colitis                 
Congenital tremor                 
Cystitis                 
Dermatosis vegetans                 
E. coli                 
Epidemic diarrhoea                 
Epiphysiolysis                 
Epitheliogenesis imperfecta                 
Erysipelas  skin                 
Erysipelas arthritis                 
Facial necrosis                 
Flakey skin                 
Foot and Mouth                 
Gastric ulceration                 
Glassers                 
Greasy pig disease                 
Haemorrhagic bowel                 
Hernia                 
Ileitis                 
Insect bites                 
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Joint ill                 
Leptospirosis                 
Meningitis                 
Mulberry Heart                 
Mycoplasma hyosynoviae                 
Mycoplasma pneumonia                 
Overgrown feet                 
Parakeratosis                 
Parvovirus                 
Pasteurellosis                 
PDNS                 
Pityriasis rosea                 
PMWS                 
Prolapse                 
PRRSV                 
Pseudorabies                 
Pyelonephritis                 
Ringworm                 
Rotavirus                 
Salmonellosis                 
Sarcoptic mange                 
Shoulder sores                 
Spirochaetal colitis                 
Splayleg                 
Streptococcus arthritis                 
Sunburn                 
Swine dysentery                 
Swine Influenza                 
Swine pox                 
Tail biting –vices                 
TGE                 
Thrombocytopaenia                 
Trauma                 
Trichuriasis                 
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Basic Haematology and Biochemistry 
 

Chromosome number is 38, Blood volume 61-68 ml/kg 
Ventilation pressure is 18-22 cm H20, Respiration rate of 12-15 / min, Tidal Volume is 5–10 ml/kg 

 

Haematology 
 Unit Weaner  10-30 kg Finisher  30-110 kg Adult   Pet Pig 

Haemoglobin g/l 90-140 100-150 100-170 
Haematocrit l/l 0.26-0.41 0.29-0.42 0.29-0.46 
Erythrocytes x1012/l 5.3-8.0 5.7-8.3 5.1-8.0 

MCV fL 42-62 44-56 52-63 
MCH pg 14-21 15-20 18-22 

MCHC g/l 320-360 320-380 340-380 
WBC x109/l    

Leucocytes x109/l 8.7-37.9 11.6-32.9 10.6-24.0 
Lymphocytes x109/l 2.2-16.0 3.6-18.5 3.7-14.7 
Eosinophils x109/l 0-1.8 0-2.5 0-2.4 
Basophils x109/l 0-0.5 0-0.7 0-0.5 

Monocytes x109/l 0-6 0-4.9 0-2.4 
Platelets x109/l   100-900 

Pet pigs may have a lower total white blood cell count – 5-18 x 109/l 
 

Serum Biochemistry 
 Unit 

mmol - mg/dl 
Weaner 10-30 kg Finisher 30-110 kg Adult 

γGT IU/l   41-86 
A/G g/g 0.5-2.2 0.4-1.5 0.6-1.3 

Albumin g/l 19-39 19-42 31-43 
Alk Phos IU/l 142-891 180-813 36-272 

ALT IU/l 8-46 15-46 19-76 
Amylase IU/l 528-2616 913-4626 432-2170 

Anion Gap mmol/l   7.5-36 
AST IU/l 21-94 16-67 36-272 

Bicarbonate mmol/l    8-31 
Bilirubin µmol/l x60 0.9-3.4 0-3.4 0-3.4 
Calcium mmol/l x4 2.02-3.21 2.16-2.92 1.98-2.87 
Chloride mmol/l    96 – 111 

Cholesterol mmol/l x39 1.06-3.32 1.37-3.18 1.24-2.74 
CK IU/l 81-1586 61-1251 120-10990 

Conj.  Bilirub µmol/l x60 0.9-3.4 0-1.7 0-1.7 
Creatinine µmol/l /88 67-172 77-165 110-260 
Fibrinogen g/l    1.60-3.80 

Free Bilirub µmol/l x60 0-3.4 0-3.4 0-3.4 
Glucose mmol/l x18 3.5-7.4 4.0-8.1 2.9-5.9 
GSHPx IU/gHb 30-137 40-141 48-135 

IgG piglet blood at 7 
days 

mg/ml Ø 10 
25-35 normal 

  

Iron µmol/l x5.59 3-38 39-43 9-34 
LDH mmol/l x9   0-11 

Magnesium mmol/l    0.5-1.2 
Osmolarity mOsmol/kg   282-300 
Pepsinogen  ng/ml 149-313 230-570  
Phosphorus mmol/l x3.1 1.46-3.45 2.25-3.44 1.49-2.76 
Potassium mmol/l x3.9   3.5 – 4.8 

Sodium mmol/l x2.3   132-170 
Total Protein g/l 44-74 52-83 65-90 
Triglyceride mmol/l x89   0.2-0.5 

UIBC mmol/l X2.8 43-96 48-101 54-99 
Urea Nitrogen mmol/l  2.90-8.89 2.57-8.57 2.10-8.50 

Iron saturation % 12-27 µmol/l.  Total Iron Binding capacity 71-111  µmol/l 
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Temperature, respiration and pulse rates 
 

Age/Weight Rectal Temperature Respiratory 
Rate 
 

Pulse Rate 
 

°C °F (per minute) 
At birth 39.0 102.0 40 - 50 200 - 250 
During suckling 39.2 102.5 30 - 40 80   - 110 
At weaning 39.3 102.7 25 - 40 80  -  100 
25 - 45 kg 39.0 102.5 30 - 40 80   -   90 
45 - 90 kg 38.8 101.8 30 - 40 75   -   85 
Pregnant sow 38.6 101.6 15 - 20 70   -   80 
During farrowing 39.0 - 40.0 102.0 - 104.0 40 - 50 80   -  100 
During lactation 39.1 102.5 20-30 70   -   80 
Boar 38.6 101.5 15 - 20 70   -   80 

 
 

Urine analysis 
Volume l/day – depends on age 2 - 6 
Specific gravity 1.000 - 1.040 
pH 6 - 8 
Bilirubin None 
Blood None 
Glucose None 
Protein None 

 
 

Semen typical values 
Volume 50 - 400 ml - mean 250 ml 
Colour White cloudy 
Consistency Clear/Cloudy/gel 
Motility Active some wave motion 
Sperm density (undiluted) 1010 /100ml 
pH  7. 3 - 7.8 
Osmotic pressure 290-300 mOsm 
Temperature at ejaculation 36°C 
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TRADITIONAL PIG FARM TARGETS PER 100 SOWS 
 

 Target Interference 
Reproduction 
No of gilts available for service 6 <5 
Age at first service 210 days >240 : <200 days 
No of sows productive  100 <95 
Weaning to service interval  5 days > 7 days 
Repeat matings Regular returns (18-24 
days)  

8 >9 

Irregular returns (other times) 3 > 4 
Empty days per sow 12  > 14 
Abortions %  < 1 > 1.5 
Sows NIP % 1 >2 
Culled pregnant % 1 >2 
Deaths pregnant %  1 >2 
Farrowing rate  87  < 82 
Vaginal discharge - more than 7 days 
post-service %  

1 >1.5 

Sows culled per year % 38 >42 
Sow parity at culling  6-7 >8 
Sow deaths per year <5 >5 
Number of boars no AI 5 <5  > 6 
Number of boars AI + Natural 3 <3  >4 
Matings per week per boar 4 <2 or >6 
Farrowing house performance 
Total born/sow 11.2 <11 
Pigs born alive/sow 10.9 <10.4 
Stillborn rate % < 7 >10 
Piglets mummified % <1.5 >2.5 
Litter scatter (sows with < 7 piglets) <15% >15% 
Preweaning losses (28 days) 10  <14 
Piglets weaned per litter 10 <9.6 
Litters per sow per year 2.35 <2.3 
Piglets weaned per sow per year 23.5 <22 
Feeding herd performance 
Postweaning losses (7 to 95 kg) 3 >5 
Pigs sold per sow per year 23 <21.5 
Feed parameters   
Sow feed in tonnes per year 1.1 > 1.2 
Total tonnes farm feed per sow  6.5 <6 >7 
Food conversion 4 to 100 kg 2.2 >2.4 
Daily gain 10 - 90 kg 570g/day <520 
Days to market 90 kg 150 160+ 
Killing Out % 75% <72% 

 
A 100 sow unit producing 22 pigs per sow per year sold at 70 kg dead weight produces enough pig 

meat to feed 6,500 people per year if the consumption is 24.5 kg person/year 
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Growth rate of normal pigs 
 

Age in weeks

100

80

60

40

20

Weight
kg

 0         2        4         6        8        10      12        14      16       18       20      22       24

 
 
 

Age of the pig Daily Liveweight Gain Weight 
Weeks Days g/day (kg) 

4 28 215 7.0 
6 42 395 12.5 
8 56 630 21.3 
10 70 660 30.5 
12 84 715 40.5 
14 98 800 51.5 
16 112 965 65.0 
18 126 1000 80.0 
20 140 1100 95.0 
22 154 1100 110.0 
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Identification of Pigs 
Formal identification of pigs or pens is essential for record analysis 

 
Ear notching 
The pig’s ears are notched in the farrowing house 
The right ear signifies the mother’s number the left ear the piglet’s number within the litter  
One of the small notches removed could be kept for future DNA analysis 
 

 
Notching equipment   

Ear tattoo 
Again applied in the farrowing 
house.  Tattoos can be very 
difficult to read in older life                 

     
Slap maker – prior to slaughter 
This is to be read after the 
animals are dead and de-haired 
      

       
Ear tag 
These can be applied at any age. Two tags are 
more likely to allow identification to be retained. 
The tags may be electronic to allow computer 
identification. The ear tag can be notched to help 
identification outdoors. Pigs over 60 kg which are 
treated with injectable antibiotics should be 
individually tagged         
Spray marking  
Useful for temporary identification of medicated 
or selected pigs.  However, note that many sprays 
do not last for the entire length of medicine 
withdrawal times.  Pigs in some parts of the world 
are spray marked before loading when intended 
for slaughter. Computerized sorting can mark pigs 

   
Hair Clipping  
Can be useful as a temporary marking method. 
Using a pair of curved scissors trim a line of hair.  
The hair will regrow  in 6 weeks 

 



52 
 

Diagnostic Specimens and Tests 
For The Major Porcine Diseases 

 
Disease  

Suspected 
Specimen Sample  

Preparation 
Laboratory Procedure 

Abortion Foetus: liver, kidney, stomach content, thoracic 
fluid.  Placenta. Swabs 
Sow: paired sera 

Refrigerate Culture-Sensitivity 
Leptospira-FAT 
Parvovirus EM 
Serology 

Actinobacillus 
pleuropneumoniae 

Lung Swabs 
 
Serum 

Refrigerate Culture-Sensitivity 
Serotyping 
Serology   
CF 1:4 suspect 
CF 1:8 positive 

Anthrax Impression smear from retropharyneal fluid in 
swollen neck 

 Stain for Bacillus – capsule 
does not form readily in pigs 

Arthritis Exudate, joint fluid, synovia swab and tissue 
Joint fluid 
Whole joint – piglet and weaner 

Refrigerate 
Formalin 
Refrigerate 

Culture-Sensitivity 
Histopathology 
Serology 

Atrophic Rhinitis Snout, turbinates, nasal swab and tissue 
Nasal Section 
Nasal swab   

Refrigerate 
Formalin 

Culture-Sensitivity 
Pm toxin test 
Histopathology 
View and Score 
ELISA toxin presence 

Circovirus 2 Swollen lymph nodes, selected tissues. 
Note always present 

Formalin Histopathology 
IFA and IHC 

Coccidiosis Faeces 
Small intestine smear (wash away faeces first) 

Refrigerate 
Air dried smear 
Formalin 

Smear, flotation 
Histopathology 

Colibacillosis Several acutely affected pigs 
Duodenum, mesenteric lymph nodes, liver smears 
and tissue.  Note alkaline pH of contents. 

Live  
Refrigerate 
Formalin 

Culture-Sensitivity 
Serotyping 
Histopathology 
Toxin gene typing PCR 

Colostrum  Heart Blood Refrigerate IgG 
> 10 mg/ml normal 

Cryptosporidium Small intestine smear and tissue Refrigerate 
Formalin 

Smear 
Histopathology 

Cystitis/ 
pyelonephritis 

Renal pelvis Refrigerate Culture-sensitivity anaerobic 

Cytomegalovirus Turbinates, lung, kidney Formalin Histopathology 
Enteritis  
(non-specific) 

Acutely affected pigs 
pH of contents 
Small & large intestine, liver, mesenteric lymph 
node swab, smear, tissue 
Intestine content 

Live 
Refrigerate 
Formalin 
Contents 

View villi 
Acid viral 
Alkaline E. coli 
Culture-Sensitivity 
Smear Clostridium 
Rotavirus 
Histopathology 
Clostridial toxin 

Enzootic/ 
Mycoplasma 
pneumonia 
 

Lung,  respiratory lymph nodes, swab and tissue 
Serum 

Refrigerate 
Formalin 
 

View and score 
Culture-sensitivity 
IHC 
PCR 
Serology 
S/P <0.3 negative 
0.3-0.4 suspect 
> 0.4 positive 



53 
 

Erysipelas Heart, lymph node, liver, spleen, swollen joints 
swabs. 
Serum 

Refrigerate 
Formalin 

Culture-Sensitivity 
Serology 
Histopathology 

Genetic examination Blood sample unclotted 
Tissue 
Note use separate needle for each pig 

Separate needle 
Refrigerate/ 
freeze 

PCR 

Haemophilus parasuis  
(Glasser's disease 
polyserositis) 

Sick pig 
Cavity of joint fluids 
Serous membranes, meninges, lung  
Serum 
Note organism dies rapidly 

Live 
Refrigerate 
Formalin 

Culture-Sensitivity 
Serotyping 
Serology 
Histopathology 

Greasy Pig Affected animal swabs from skin Live 
Refrigerate 

Culture-Sensitivity 

Ileitis (Lawsonia 
intracellularis) 

Ileum Tissue Formalin 
Fresh refrigerate 

Histopathology 
PCR 
IHC 

Influenza Trachea, lung, nasal swabs (in transport media) 
Serum 

Refrigerate 
Formalin 

Virus Isolation 
Immunoperoxidase 
PRC  
Serology 
HI > 1:40 positive 

Leptospira Foetus: kidney, thoracic fluid swab and smear 
Oviduct smear 
Sow: sera (paired) 

Refrigerate FAT 
Serology 
1:100 suspect 
1:200 diagnostic 

Mastitis Difficult to get a diagnostic sample Refrigerate Culture and identification 
Meningitis CSF (Cerebral spinal fluid) before cutting the skin 

of the head 
Brain and meninges 

Refrigerate 
 
Formalin 

Culture and identification 
 
Histopathology 

Mulberry Heart Heart and Liver Formalin Histopathology 
Mycoplasma 
arthritis 

Joint serosa  
Joint fluid 

Formalin 
Refrigerate 

Histopathology 
Serology 

Mycoplasma 
haemosuis 

Blood smear Air dry  

Mycotoxins Tissues – submit at least 100g 
Food materials – submit at least 1 kg (avoid 
condensation and fugal growth during transport) 

Freeze 
Place feed in 
paper bag 

 

Oedema Disease Stomach, intestine, kidney, brain, liver 
Sick live pig 

Refrigerate 
 
Formalin 

Culture-Sensitivity 
Serotyping 
Histopathology 

Parvovirus (PPV) Foetus: liver, thoracic fluid 
Sow: paired sera 

Refrigerate EM 
Serology 

PMWS Lymph nodes – 5 from around the bodies Formalin Histopathology 
PRCV Serum 

Lung tissue 
Formalin Serology (note differential test 

re-TGE) 
IHC 

PRRSv Lung tissue 
Thymus 
Tonsilar scrape and biopsy – use Dacron swab 
Blood serum via Dacron swab 
Serum 

Refrigerate 
Formalin 
 
 

Virus Isolation 
Histopathology 
IHC 
PCR 
Sequencing 
Serology 

Rotavirus Middle and lower jejunum, upper ileum, faeces Refrigerate 
Formalin 

Latex agglutination. 
Histopathology 
IHC 

Salmonellosis Colon, liver, lung, spleen, faeces, mesenteric 
lymph node swabs 
Live sick pig 

Refrigerate 
 
 

Culture-Sensitivity 
Serotyping 
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Streptococcus Brain, Cerebral spinal fluid, lung, joint 
 
Serum 

Refrigerate Culture-Sensitivity 
Serotyping  IHC 
Serology 

Swine Dysentery Affected pigs  
faeces, colon 

Live 
Refrigerate 
Formalin 

Culture-Sensitivity 
Darkfield 
Histopathology 
IHC 
PCR 

Transmissible 
Gastroenteritis (TGE) 

Affected pigs 
faeces, small intestine contents and tissue 
Serum 
Jejunal contents acidic 

Live 
Formalin 

Histopathology 
IHC 
Serology 
NA 1:4 positive 

Water depravation Brain Formalin Histopathology 
 

Abbreviations 
CF = Compliment Fixation   ELISA = Enzyme-linked Immunosorbant assay  
EM = Electron Microscopy   FAT = Fluorescent antibody test 
IFA = Indirect Fluorescent Antibody     IHC = Immunohistochemistry 
PCR = Polymerase chain reaction 
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Selection of Specimens 
 
Animals selected for laboratory analysis, ideally should be free from antimicrobial therapy and 
in an early or acute disease stage. Selected tissues should be collected as aseptically as possible. 
In addition, a meaningful history of the disease outbreak and a tentative diagnosis, based upon 
clinical evaluation, should be included. Laboratory tests results are directly affected by the 
selection, preparation, handling, and shipment of selected specimens. 
 
Identify tissue and samples: 
• Building or site 
• Animal identification number 
• Fluids, Exudate/Aspirates, Tracheal Washes, Urine 
 

Preparation & Collection of Samples 
 
Tissues - Fresh 
Collect aseptically approximately 6 to 12 cm samples and place each in a plastic bag (e.g. 
whirl-paks). Sample visible lesions with adjacent normal tissue. Double bag in whirl-pak bags. 
Do not mix tissues in one single bag. Transport with cold packs. 
 
Eighteen to 24 cm of intestine should be carefully removed from the mesentery and tied to 
prevent leakage of intestinal contents. Collect sections of small and large intestine. The selected, 
clearly identified samples are double bagged and sealed in whirl-pak bags to prevent spillage. 
The sample should be refrigerated and cooled thoroughly prior to shipping. 
 
Swabs 
Aerobic culture: Commercial swabs with Stuart or Amies transport media is recommended to 
prevent desiccation.  
Anaerobic culture:  Note exposure to air for 20 minutes may destroy the sample.  Transport in 
anaerobic transport media: for example a Clare Blair tube. 
Virus culture:    Collect blood in citrate tubes as EDTA may be detrimental to viral isolation.  
Dacron swabs are preferable over standard cotton swabs which may contain bleach which can 
reduce the viability of the viruses.  The swabs must be prevented from dying out. 
 
Histopathology 
Preparation of Tissue for Fixation  
 
Multiple sites or types of lesions should be 
taken. The sections should only be 2 cm thick. 
The small size of the tissue results in rapid and 
complete penetration of the fixative.  Present 
normal looking tissue with the pathological 
specimen. 
 

 

 
Normal lung 
left portion 
with 
pathological 
area on the 
right 

Selected tissues should be cut with a sharp scalpel since the squeezing action of a scissors 
crushes and tears tissue. The tissue should be rinsed briefly with 0.85% NaCI to remove 
adhering blood, since blood will retard fixation. Autolysis or freezing will make samples 
unsuitable for proper evaluation. Place tissues in double whirl-paks. Identify bags if multiple 
animals are submitted. Do not use narrow mouth bottles to submit fixed tissue.  Note: All hollow 
organs (intestine or uterus) are gently flushed with 10% formalin without disturbing the mucosal 
lining before placing them in formalin. 
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Volume of fixation 
The selected tissues are fixed in 10% Neutral Buffered formalin. Use 10 times the volume of the 
tissues being fixed. 
 

   
Wrong bottle for tissue Insufficient formalin Correct formalin to tissue 

ratio  
Tissue which floats formalin penetration assisted by placing a small piece of card over tissue (picture 
right) 
 
Collection of samples 
Ideally collect samples from all abnormalities visually 
recognised and from the draining lymph node.    In 
addition, collect from the following organs:  lung, 
heart, liver, spleen, kidney, small intestine, large 
intestine, tonsils and two lymph nodes. 
 
In pigs less than 30 kg a piece of brain and meninges 
can be extremely helpful in reaching a final diagnosis. 

 
 
Blood Samples 
Blood smear:  Prepare the blood smear on the slide at the farm.  Allow to air dry and stain back 
at the laboratory. 
Unclotted blood sample: Collect in either EDTA, Heparin or Citrate tubes.  Pig blood clots 
extremely quickly. 
Clotted blood samples: serum or plasma – useful for biochemistry or antibody examination. 
 
When sending paired serum, identify the acute samples from the convalescent samples on the 
tube and on the request form. 
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Packing Specimens 
 
To avoid leaking in transit, double bag the 
samples. Whirl-pak bags work well for this 
purpose. Wrap sample bags and 2-4 ice 
packs on absorbent paper (e.g. newspaper) 
to absorb in the event of leaking. Place the 
package into a Styrofoam container. 
Completed submission forms should be 
inserted into the envelope on the inside 
cover of the cardboard box.  
 

 
 
Mailing 
Samples should be submitted by the fastest means possible to avoid deterioration of specimens.  
Next day or overnight delivery is preferred over others.    Discuss with the mailing system 
selected any specific requirements.  Ideally take the samples to the diagnostic laboratory 
personally or by carrier.  Note try to avoid Friday or Holiday samples. 
 
Ensure that all samples are adequately identified and a suitable history is provided with the 
samples. 
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Specific testing procedures 
  

Blood testing 
Tonsilar scrape 
Post-mortem examination  
Slaughterhouse examination 
Semen analysis 
Basic parasitology 
Faecal worm egg count 
Basic bacteriology 
Basic virology 
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 Blood Collection in Pigs 
 
Piglets to 30 kg weaner 

 

 

 
Avoid the left hand side as it is possible to damage the left recurrent laryngeal nerve 
Adult  

 

 

 
Grower and finisher pigs may be bled out of the jugular with a vaccutainer and a 30 mm (1 inch) 
needle.  Most adults can be bled with a 40 mm 18 gauge (1.5 inch) needle.  Keep the needle 
perpendicular to the skin and vertical.  Do not try too hard by moving the needle lateral and 
medial searching for the jugular.  Most problems occur because needle is not in deep enough and 
the needle tip is bouncing off the jugular. 
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Blood cells 

Stained with diff-quick 
 
Technique 
 Make a smear of a drop of blood and air dry 

Fix in Diff-Quick solution A for 10 minutes 
Dip slides 25 times in Solution B – allow slide to remain in solution B for total of 10 
minutes.  Do not rinse slide 
Dip slide 25 times in solution C for a total of 25 minutes 
Wash with Phosphate buffered saline or distilled, deionized water 

 Permanent fixation: 
Air dry slides.  Clear in Xylene and mount using synthetic mounting medium 

Blood cells differentiation 

 

  
General blood smear Erythrocycte (arrow 1) and 

platelet (arrow 2) 
 

   
Neutrophil- note the segmented 
nucleus 

Monocyte – Large nucleus filling 
cell 

Eosinophil- note the purple granules 
Basophils – look similar but with 
red granules 

 
White blood cells are made up of the combination of Lymphocytes plus the neutrophils, 
monocytes, eosinophils and basophils 
 

 

1 

2 
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Tonsilar Scrape 
A means to obtain tonsilar bacteria and viruses for inoculation 

 
 
 

 
  

Obtain animals that are likely to 
be carrying the virus.  For 
example with PRRSv or 
Circovirus use 30-60 kg pigs. 

Have equipment ready, oral 
speculum, long handled spoon – 30 
cm and test tubes with 15 ml of 
0.9% sodium chloride.  One tube per 
pig sampled 

Restrain the animal with a snare. 

   
Place an oral speculum into the 
mouth 

The tonsils are located at the back of 
the throat 

Pass the long handled spoon over 
the tonsil 4-6 times to collect 
material 

   
Drawing of tonsil scrape Remove the tonsilar material from 

the spoon using a polyester tipped 
swab or Dacron Swab. Twirl the 
swab into a test tube containing 10 
ml of 0.9% NaCl solution. 

Collect a minimum of 8 pigs.  
About 1 pig per 25 pigs to 
inoculate will provide sufficient 
materials 
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Remove the supernatant with a 
needle and syringe and place 
into a sterile 500 ml bottle  
Add 0.9% NaCl until sufficient 
solution to provide 2 ml 
injection for each animal to be 
‘vaccinated’.  If viral 
inoculation only is required 
Gentamycin at 1 mg/ml is 
added to reduce bacterial 
growth. 

 
Centrifuge the tubes at 1800 
revs/min for 30 minutes. 

Inoculate all susceptible 
animals with 2 ml 
intramuscular. 

 
 
This technique has been valuable in PRRSv stablisation of the gilt pool.  Particularly useful 
as you are ‘vaccinating’ with the farm strain. 
 
Circovirus can also be obtained to vaccinate sows 6 weeks pre-farrowing to help control 
PMWS by boostering colostrum levels. 

 
Note a feedback programme is still required for acclimatisation of gilts. 
 
Surprisingly, if the inoculate is placed intramuscularly no abscessation has been seen. 
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EUTHANASIA IN PIGS 
 

Various euthanasia methods in swine 
 

 Piglets  <3 
weeks old 

Nursery pig 
< 10 weeks 

Growing pig Finishing pig Mature  
Sow or boar 

Birth – 6 kg 6-30 kg 30-75 kg 75 kg +  
Carbon dioxide Yes Yes Not practical Not practical Not practical 
Gunshot No Yes Yes Yes Yes 
Captive bolt No Yes Yes Yes Yes 
Electrocution (USA) Yes Yes Yes Yes Yes 
Blunt trauma Yes No No No No 
For veterinarians only 
Anesthetic 
overdose 

Yes Yes Yes Yes Yes 

 
Carbon dioxide may be a suitable method to assist euthanasia of large groups of animals in the 
case of a serious disease outbreak. 

 
Technical data  

Carbon dioxide 
 CO2 causes rapid onset of anesthesia with subsequent death due to respiratory arrest.  CO2 is heavier 

than air, therefore when constructing a container for swine euthanasia the outlet value should be located 
at the top so that the container can be completely filled with CO2 while air is allowed to escape.  For 
small pigs a garbage can with the inlet and outlet valves installed in the lid plus a plastic bag liner can 
be used.  After checking for complete euthanasia, the bag containing the pigs can be removed 

Gunshot and penetrating captive bolt 
 Training in firearms is essential. The animal should be restrained by a rope or snare over the upper jaw 

held by an assistant.  These methods stun or kill by concussive force and penetration into the brain.  In 
larger animals, great that 75 kg, it is recommended that carotid (neck) artery is severed once the pig is 
stunned.   The captive bolt should be positioned against the forehead as shown.  A firearm must be held 
4 to 8 cm from the skull (do not press against the forehead).  

 
A indicates recommended position for 
temporal method – firearm only 
 
 
B indicates recommended position for 
frontal method directed upwards at 20o 
towards the brain. 
Severe carotid artery after stunning 
with a captive bolt gun. 
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Electrocution 
 Electrocution induces death by insensibility of the brain followed by heart failure. 

Electrocution is a two step procedure: 
1. Pig rendered unconscious – place electrodes on opposite sides of the head so that the current 

travels through the brain. 
2. Pig euthanasia – place electrodes so that the current is redirected through the heart of the 

unconscious pig 
Large market weight hogs minimum current of 1.25A at 300v for 1 second 

A indicates the correct position for 
Step 1 to render the pig 
unconscious 
 
B indicates the correct position to 
induce heart fibrillation and death 
 
Severe the carotid artery after 
stunning by electrocution 

 
Blunt trauma 
 A sharp, firm blow with a heavy blunt instrument on the top of the head over the brain is an 

efficient way of humanely killing pigs less than 6 kg in weight (3 weeks of age). 
A sharp, firm blow with a heavy, 
blunt instrument on the top of the 
head.  It is essential that the blow 
be administered swiftly, firmly and 
with absolute determination.  If 
there is any doubt whether the pig 
is dead, the blow should be 
repeated.  If necessary severe the 
carotid artery. 

 
 
For more information see On farm Euthanasia of swine- options for the producer – from the 
National Pork Board and the Association of Swine Veterinarians from which these notes 
were produced. 
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Basic Post Mortem Procedure 
 
The following illustrates the basic procedure for a postmortem examination of a pig. The 
procedure described assumes the veterinarian to be right handed. 
Normally, however, in the pig it is also vital that the health of the herd (remaining pigs) is 
determined.  The production diseases/conditions to be noted are highlighted in red. 
 

  
It may be necessary to euthanase the pig prior to the 
postmortem examination.   

Select an area where the postmortem can take place where it is 
not too visible and biosecurity can be maintained. Above is 
not adequate. 

   
Place the dead pig in lateral 
recumbency.  Note the sex, body 
condition and weight. Note any skin 
blood Swine Fever or jaw swelling 
Anthrax 

Examine the anus and external 
genitalia for evidence of estrus or 
discharges 

Examine the external surface of the pig 
for evidence of fighting and 
septicemia.  Note any skin lesions – 
Erysipelas. Note any distortions – 
Atrophic rhinitis 

   
Note the presence of wax in the ear.  
Take samples for Mange 

Examine the eyes for dehydration and 
discharges Bowel Edema 

Examine the legs and feet. Look for 
any indication of Foot and Mouth 

  
Examine the mammary glands Make deep incisions into the axial on 

the left leg. Move to the left hind leg 
and cut into groin area exposing the 
femoral joint 

Detail of the cut femoral joint.  Note in 
young animals the femoral head may 
separate along the epiphysis 
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Continue to the right hind leg and the 
right axial. Lay the animal out as shown 
in dorsal recumbency.  Note the inguinal 
lymph nodes PMWS 

Make a deep transverse cut into the 
throat just cranial to the manubrium 

Stand on the left.  On the right hand 
chest make a cut along the line of the 
costocondral junction cartilages 

  
Continue the cut under the skin 
towards the groin area. Place the sharp 
edge under the skin 

Return to the chest the cut though the 
right caudal costochondral junctions  

Carefully part the opened chest so that 
internal organs are not penetrated with 
the knife.   

   
Cut carefully into the peritoneal cavity. 
Do not puncture any of the abdominal 
organs 

Lay the ventral body wall over to the 
left side to reveal the visceral contents 

Return to the chest and cut through the 
front ribs (x).  Open up the chest by 
physical force breaking the ribs 

   
Cut up the lateral side of the throat to 
the incisive part of the lower jaw. 

Continue the dissection through the 
hyoid bones and release the tongue 

Note the condition of the tonsils 
Pseudorabies/ Aujeszky’s 

   
Gripping the tongue pull caudally and 
release from the carcase by cutting any 
dorsal attachments 

Pull the contents of the chest caudally 
to the diaphragm 

Continue the cut until the lungs and 
heart is removed from the pleural 
cavity. Note any pleural adhesions 
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Carefully cut through the diaphragm and dorsal 
attachments of the stomach and liver 

Remove the viscera to a place of further investigation 

 
  

Examine the pleura and peritoneal 
cavity for adhesions 

Examine the distal esophagus. If there 
is no evidence of pathology separate 
the lung and heart from the stomach 
and liver 

Examine the tongue and mouth check 
for Foot and Mouth 

   
Examine the throat  Cut along the length of the esophagus Open up the trachea, note the tracheal 

rings are incomplete 

  

Examine the lungs in 
detail. 
The particular 
diseases to note are 
Mycoplasma 
pneumonia, 
Pleuropneumonia, 
Glasser’s, 
Pneumonic 
abscessation. Continue the cut down the bronchi to 

the end of the diaphragmatic lobe of 
the lung 

Remember to open the tracheal 
bronchus into the right apical/cranial 
lobe 
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Examine the heart. Examine the 
pericardial surface for pericarditis 
Glasser’s.  Examine the internal 
surfaces by opening up the right 
auricle, through the right AV valve.  
Open the right ventricle along the 
interventricular septa.  Find the 
pulmonary artery and cut though the 
valve. Turn the heart over and repeat 
the same with the left. Examine the 
heart valves - Endocardiosis 

 
Trachobronchial lymph node  
PMWS  PRRSv 

  

 
 

 

Return to the abdominal viscera. 
Examine the gall bladder 

Examine the liver- White spot 
Aujeszky’s Disease 

Examine the greater omentum and 
examine the spleen 
Aujeszky’s Disease 

 
 

 

Remove the stomach mid duodenum.  
Open the great curvature. Gastric 
ulceration 

Examine the small intestines with 
multiple incisions – note lymph nodes 
Salmonellosis 

Examine the distal ileum, caecum and 
colon.  Ileitis, Swine Dysentery, 
Colitis 

  
 

Return to the carcase.  Split the pelvis 
to allow removal of the urogenital tract 
and remaining rectum can be removed. 

Remove the urogenital tract from the 
caudal end to the bladder. Dissect from 
the kidneys to the bladder to retain the 
ureters intact 

Layout the urogenital tract on a 
separate surface 
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Examine the kidneys, opening the 
pelvis from the lateral edge 

Open the kidney to examine the pelvis 
and ureter -Pyelonephritis 

Open and examine the bladder from the 
ventral surface taking care not to cut 
into the ureterovesical junction Cystitis 

 
 

 

Remove and examine the rectum – 
Rectal stricture 

Examine the genital tract noting phase of reproduction 
The left picture is the female reproductive tract the right male  Brucella 

   
Return to the carcase.  Examine and 
open the elbow and carpus joints of 
both front legs.  Open the stifle and 
hock joints of both hind legs. Arthritis 

Examine lymph nodes and incise – 
superficial inguinal lymph node 
PMWS 

Mandibular and parotid lymph node 
Tuberculosis.  Note the large 
submandibular salivary gland 

   
The popliteal lymph nodes 
 
Note previous examined – 
trachobronchial and mesenteric 

Section the snout at the level of the 
lateral commissure of the mouth.  
Examine for evidence of Atrophic 
rhinitis 

Incise the skin over the forehead and 
look for edema Bowel edema 

 

 
 
Review your postmortem and ensure that any samples taken are properly 
marked.  
 
 
 

Section or remove the brain and 
examine the cranial cavity 
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Post-mortem overview 
Record the presence or absence of each production condition 
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Field Post-mortem Box 
Large Animal – Pigs 

Personal hygiene Animal and sample identification 

 

 

Wear protective gloves.  Wash hands before and after 
post-mortem.  Disinfect equipment 

Identification of animals and samples is a vital part of a 
successful post-mortem.  A water proof camera is essential. 

Starting the post-mortem and gaining access to body cavities 

  
To gain access to major body cavities.  A sharp knife 
and knife sharpener is required.  Note also protective 
gloves – chain mail or kevlar for the none knife hand 

To gain access to the chest, head and pelvis a saw and bone 
cutting tools may be necessary 

Sample collection and retrieval 

 

 

Range of scissors, scalpel and forceps.  A small tray to 
hold samples prior to processing can be extremely 
useful 

Samples collection capabilities should include blood tubes – 
clotted and unclotted blood, microscope slides for blood smear 
etc.  Litmus paper for pH exam.  Syringe and needle for 
aspiration.  Swab and liquid collection vessel.  Swabs: aerobic, 
anaerobic and viral collection.  Plastic bag for whole organ 
collection.  Note ruler scale.  Wear ear protection when collecting 
samples from live pigs 
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Post-mortem box 
The box needs to be easily cleaned and disinfected.  All items should be placed in plastic 
bags to help keep them clean in the field.  The photographs illustrate one such example. 

 

  
Biosecurity 
Biosecurity is the most important aspect of carrying out a field post-mortem.  It is vital that 
pathogens are not transferred between farms by yourself, the post-mortem box or equipment 
Additional equipment 
Not shown are euthanasia equipment 
where required. 

Samples need to be stored and transferred to the 
laboratory for further examination.  Additional 
equipment may be necessary to ensure this 
transfer occurs while maintaining tissues and 
biosecurity.  Comply with all local postal 
regulation when transferring samples to a 
laboratory. 
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Describing Pathological Findings 
A morphologic diagnosis includes the following: 
Severity, time, distribution, anatomic site and lesion 

Example - Severe acute multifocal renal infarct 
 

Severity 
Mild Moderate Severe 
Time 

   
Peracute 
Sudden death with APP 

Acute 
Pig with Erysipelas 

Chronic 
Rectal stricture 

Distribution 

 
 

 
Bilateral 
Renal hyoplasia 

Diffuse 
Greasy Pig Disease 

Focal 
Melanoma of the skin 

 
  

Multifocal 
PDNS 

Patchy 
Mange along the dorsum 

Unilateral 
Flank biting 

Anatomic site – which organ is affected 
Lesion description – pathological description 
Lesion can then be characterised using the following descriptive terms 
Colour  - describe what you see – do not use food analogies 

 
                 1           2           3                4 

Variety of urine colours – left to right 
1.    Normal 1 
2.    Normal 2 
3.    Cystitis 
4.    Pyelonephritis 

Size – be accurate – use a ruler 
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Shape 

   
Botryoid – shaped like grapes 
Endocardiosis 

Circular – flat 
Ringworm 

Irregular 
Pityriasis rosea 

   
Oblong 
Tearing of the ureterovesical junction  

Ovoid 
Congenital swine pox lesions 

Polypoid – polyp like 
Skin tumor 

   
Reniform – shaped like a kidney Spheroid 

Cystic ovaries 
Wedge-shaped 
Pyelonephritis 

Surface changes 

   
Bulging 
Lymphosarcoma in the rib cage 

Cobblestoned 
Stomach with bowel oedema 

Corrugated 
In ileitis 

   
Crusted 
Necrotic ileitis 

Eroded – skin only 
Carpal erosions in piglet 

Granular 
Borrelia granuloma 



75 
 

   
Pitted 
Surface in an end-stage kidney 

Rough 
Chronic mastitis in a sow 

Smooth 
Leiomyoma of the uterus 

   
Striated 
Mulberry Heart Disease 

Ulcerated 
Gastric ulceration 

Umbilicated 
Oesophageal stricture 

 

  

Verrucous 
Nasal tumour 

  

Margins of the lesion 

 
  

Indistinct 
Salmonella choleraesuis in the lung 

Infiltrative 
Thymic tumour 

Papillary 
Scrotal haemangioma 

   
Pedunculated 
Chronic mastitis 

Serpinginous – wavy 
Purulent dermatitis 

Serrated 
Embryonic folding - kidney 
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Sessile – broad base attachment 
Skin tumour 

Villous – finger like 
Pericarditis 

Well-demarcated 
Mycoplasma pneumonia 

Consistency – be precise 

   
Hard 
Skull of peccary – note teeth 

Firm 
Normal faecal pellet 

Soft 
Colitis feaces 

   
Caseous 
Streptococci abscess 

Fluid 
Fluid filled abscess 

Friable 
Clostridial hepatopathy 

   
Gritty 
Urinary calculi 

Leathery 
Chronic mange 

Resilient 
The normal nose 

   
Rubbery 
PRRSv in lungs 

Spongy 
Udder oedema 

Viscous 
Shoulder abscess 
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Slaughterhouse report 
 
Report/findings for Slap mark: 
Detail of results is shown in the supplemental report. 
Lung 
Enzootic pneumonia score 
 

Score Severity Number 
0 Absent  

1-14 Mild  
15-29 Moderate  
30-55 Severe  
 Total No 

Lungs 
 

 Cumulative 
Score 

 

 
Interpretation: 
A score greater than 15 is likely to result 
in an economic loss of performance 

Current average  
Previous average  

 

5 5
5

10

10

10

10

 
   Enzootic pneumonia lung scoring 
system 

Pleuropneumonia: 
Score No. 
Absent  
Possibly present  

 
Pleurisy: 

Score No. 
Absent  
Mild  
Severe  

Other lung conditions: 
 
Snout 
The following results were obtained: 
Grade No. Score 

0   
1   
2   
3   
4   
5   

Average   
Previous   

 
Interpretation: 
A score of less than 1.5 is not significant.  
Rapid changes in the score may necessitate 
further investigation to demonstrate 
toxigenic Pasteurella multocida. 
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Snout grading

0 1 2

3 4 5

 

 
 
Heart 
Pericarditis: 

Score No. 
Absent  
Mild  
Severe  

Liver - White spot 
 

Score No. 
Absent  
Mild  
Severe  
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Mange: 
 
Possibly present, note biting flies can produce similar lesions. 
 

            0               1 

 
           2                 3 

Interpretation of results: 
Score No. 
0 - Absent  
1 - Mild  
2 - Moderate  
3 - Severe  

 

 
 
Any other significant findings: 
 
 
 
 
 
Further action:
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Slaughterhouse examination 
Lung, heart and liver check sheet 

 
Lab Ref No       Copy to: 
 
Examined at...............................................   By..................................... 
 
Date   Slap Mark:    Sheet .......... of ............ 
   Was Slap Mark clear................. 
 

Pig 
 
 

Lung Heart Liver 
Enzootic 
pneumonia  

   Pleuropneumonia Pleurisy Lung 
abscess 

Other Pericarditis Other White 
spot 

1         
2         
3         
4         
5         
6         
7         
8         
9         
10         
11         
12         
13         
14         
15         
16         
17         
18         
19         
20         
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Worm Egg Count 
Requirements 
 McMaster slide – this provides a simple counting chamber 

Make flotation solution Super saturated sugar solution: 
200 ml water 
Heat to boiling 
Add sugar, until no more will dissolve 
Pour off the sugar solution into a glass container.  This will keep 
Zinc Sulphate solution: – as above but with ZnSO4 

100 ml bottle with top and small glass beads to assist mixing 
Fresh faeces 

Method 
 Mix 2g of fresh faeces with 58 ml of flotation solution or: 

Mix 2g of fresh faeces with 2.5 ml of 0.1% methylene blue solution (aids visualisation) and 
55.5 ml of floatation solution 
Allow the mixture to settle for 5 minutes 
Using a pipette place 0.3 ml of mixture into each of the 3 chambers in the McMaster slide 
View down the microscope and count the number of worm eggs in each chamber 
Using the 0.3 ml McMaster slide the number of eggs per gram is the number visible x 100 

Volume of sample (faeces + 0.1% methylene blue) + volume of flotation solution 
Volume of sample x volume per chamber 

[2 + 58 (or 2.5+55)] Divided by (2*0.3) = epg*100 
In this example volume = weight ie 1 ml = 1 g 
The zinc sulphate salt solution is used for Ascaris suum eggs, which do not float in saturated 
sugar solutions 

Example of pig worm egg count results – not to scale – coccidian are small 

 
 

 
Strongyle egg – cannot distinguish 
species 

Trichuris suis egg Strongyloides ransomi has a 
larvae inside the egg - piglet 

 
 

 
 
 

 

Metastrongylus eggs  
(note larva in egg) 

Ascaris suum egg Coccidiosis (much smaller than 
worm eggs) – Isospora suis 
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Pig Parasites General 
 
 
 

The major sites where the parasites of the pig can be found 
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Basic Swine Bacteriology 
The website  www.portec.com.au has these pictures in colour 

 
Enteric Pathogens 
Escherichia coli 

   
Blood agar 
Most pathogenic strains will be β 
haemolytic or smooth and mucoid 

MacConkey’s 
Pink colonies – lactose 
fermenter 

Tergitol 
Yellow- gold colonies lactose fermenter 

 

Tests –  
 
A – Urease –ve yellow 
B – Simm’s + ve red colour 
C – Kligler’s +ve with gas 
 

 
Gram negative rod 

Clostridium perfringens 

 

Requires anaerobic culture.  
Note flat spreading colony 
shape.  Double zone of 
haemolysis. 

 
Gram positive rods – vegetative and solid 
rods some spore formation  

Blood agar 
Brachyspira hyodysenteriae and Brachyspira pilosicoli 

 

Requires anaerobic culture 
and 42C. A filmy surface 
growth is typical, rather than 
distinct individual surface 
colonies.  β haemolytic 
Bacteria lie under the surface. 

 
Weakly Gram positive spirochaetes. 

A   B    C 

http://www.portec.com.au/
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Salmonella spp.  There are over 2300 types of salmonella 

   
Blood agar Salmonella strains are 
non-haemolytic on blood agar 

MacConkey’s  
A non-lactose fermenter 

Tergitol – a non-lactose fermenter 

 

Tests –  
 
A – Kligler’s Iron agar –H2S + 

Lactose Blue colour 
B  - Lysine Iron Agar + ve 

Blue colour 

 
Gram negative rod  

Lawsonia intracellularis 
Note L. intracellularis requires cell culture.  It will not grow on agar media 
 
Respiratory pathogens 
Actinobacillus pleuropneumoniae 

  
Blood agar 
Requires staphylococcus streak - 
Haemolytic - satellitism 

MacConkey’s –  
No growth 

Tergitol - No growth 

 
APP left, HPS right plates 

 
Differentiation between APP and 
HPS by cultural characteristics 
and urease positive – blue 
coloration and is CAMP positive. 

 
Haemolytic colonies 

 

Gram negative rods and coccobacillary forms  
 
Organism generally requires NAD (Nicotinamide adenine 
dinucleotide to grow – V factor) – supplied by a Staphylococcus 
streak. 

A   B 
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Bordetella bronchiseptica 

   
Blood agar   - Incubate for at least 
48 hours 

MacConkey’s -  non lactose 
fermenter 

Tergitol – non lactose fermenter 

 

Tests –  
A – Kligler’s –ve red 
B – Simm’s – Poor 
reaction little growth 
C- urease – Strong 
positive – pink slant 
D - Simmon’s citrate 
agar – positive – blue 
color 

 
Small gram negative coccobacilli  

Pasteurella multocida 

   
Blood agar assisted with Staphylococcus streak to distinguish A 

and D by producing mucoid colonies 
MacConkey’s – no growth 
Tergitol – no growth 

P. multocida A mucoid colony -  
may run together 

P. multocida D  
non mucoid – dry colony 

 

Tests – note distinctive 
odor – musky 
A – Dextrose Broth - 
+ve red no gas. 
B – Lactose –ve yellow 
C - Indole positive red  
In addition - urease 
negative 

 
Small Gram negative rod or 
coccobacillus  

A     B    C     D    

A   B       C 
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Salmonella choleraesuis See enteric pathogens for growth characteristics 
Streptococcus suis 

   
Blood agar MacConkey’s – no growth Tergitol – no growth 
Actinobacillus suis 

  
 

Blood agar – wide zone of  β 
haemolysis 

MacConkey’s – no growth 
Sometimes very small 

Tergitol – no growth 

 

Tests –  
 
No growth on MacConkey’s or 
Tergitol important differential 
from E. coli 
 
A - Kligler’s – Lactose +ve 
Dextrose +ve red 
B – Simm’s – difficult little 
reaction 
C – Urease +ve red 

Gram negative rod  
A         B    C 
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Haemophilus parasuis 

   
Blood agar – very small colonies around the 
Staphylococcus streak 

MacConkey’s – no growth Tergitol – no growth 

 

   Can be difficult to grow – 
requires NAD.    
Reputedly Grows best under 
CO2 on chocolate agar. 
It is urease negative - yellow – 
useful to distinguish from APP 
positive - blue. 

Gram negative coccobacillus 

Arcanobacterium pyogenes 

   
Blood agar 
Catalase -ve 

MacConkey’s – no growth Tergitol – no growth 

 

Gram positive pleomorphic rods – “Chinese letters” 

Mycoplasma hyopneumoniae 
Mycoplasmas require special media.  M. hyopneumoniae requires a very long incubation period and a 
specialized laboratory to grow the organism, which even then is frequently overgrown with other 
mycoplasma spp. 
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Other pathogens 
Erysipelothrix rhusiopathiae 

  
Blood agar – small colonies MacConkey’s – no growth Tergitol – no growth 

 

Tests - Produces 
hydrogen sulfide (black 
streak) along stab line in 
Kligler’s iron agar. 
 

Slender Gram positive rod  
Actinobaculum suis (Eubacterium suis) 
Gram positive pleomorphic rods 

  

Tests – urease positive 

Blood agar – requires anaerobic 
culture.  Flat colonies fried egg 
shaped 

Pleomorphic rods 

Staphylococcus spp.  – Example - Staphylococcus hyicus 

   
Blood agar MacConkey’s No growth Tergitol No growth 

 

Gram positive cocci – in clumps resembling grapes  
 
Catalase positive 
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Basic antimicrobial tests 
Kirby-Bauer 

 

Note each disc has its 
own zone of inhibition 

Minimum Inhibition Concentration - MIC 

  
Automated system View of the plate – demonstrating growth (white areas) 

and inhibition (clear) 

 

E test MIC strip.  
 
The zone of clearing visibly seen on the plate. 
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Specific Tests: 
 
Gram’s Stain: 
Always place organisms in centre and always use “frosted side up” 

1. Make a thin smear of the organism with a tiny droplet of water on a slide 
2. Dry – best if air dried 
3. Fix by gently hearing 2-3 times through the flame 
4. Flood smear with Crystal violet for 5 seconds, hold side perfectly level, then dump 
5. Wash with distilled water 
6. Flood smear, with Gram’s iodine for 5 seconds 
7. Wash with distilled water 
8. Decolorise with acetone-alcohol about 3 seconds 
9. Wash with distilled water 
10. Counterstain with safarin for 5 seconds 
11. Wash with distilled water 
12. Blot slide dry; face down on a paper towel. 

 
Acid Fast:  Zeil-Neilson 

1. Make a thin smear of the organism with a tiny droplet of water on a slide 
2. Fix by gently hearing 2-3 times through the flame 
3. Flood smear with Carbol fuchsin  
4. Heat flooded slide over flame for 2-3 minutes 
5. Wash with distilled water 
6. Decolorise with acetone-alcohol about 3 seconds 
7. Wash with distilled water 
8. Counterstain with methylene blue for 30 seconds 
9. Wash will distilled water 
10. Blot slide dry; face down on a paper towel. 

 
Catalase Test: 

1.   Dip a capillary tube into 3% H202 
2.  Touch a colony 
3.   Observe the tube for bubble indicating a positive reaction 

Do not contaminate the bacterial colony with blood agar as red blood cells contain catalase 
thus resulting in a false result.  Old cultures can lose their catalase activity. 
 
Oxidase Test: 

1. Hold a piece of oxidase test paper with forceps and touch onto an area of heavy 
growth 

2. Rapid (within 10 seconds) purple positive.  If within a minute delayed positive 
Note an oxidase organism will also be catalase positive 
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Basic Swine Bacteriology – Summary Table 
 
 
 

Organism 

 
G

ram
 Stain 

Growth Sugars and reactions 

A
naerobe only 

H
aem

olytic 
B

lood agar 

M
acC

onkey’s 

T
ergitol 

C
atalase 

O
xidase 

D
extrose broth 

K
liglers 

K
liglers iron 

L
actose 

L
ysine 

Sim
m

s 

Sim
m

s C
itrate 

U
rease 

Actinobaculum suis +B + N - - - -        + 
Actinobacillus 
pleuropneumoniae 

-CB  Y - - V V        + 

Actinobacillus suis -B  β - - + V +   +   P + 
Arcanobacterium 
pyogenes 

+B  N - - - -         

Bordetella 
bronchiseptica 

-CB  N +NL +NL + +  -    P  + 

Brachyspira +S + β - - - -         
Clostridium perfringens +B + Y - - - -         
Erysipelothrix 
rhusiopathiae 

+B  N - - - -   +      

Escherichia coli -B  N+β +L +L + -  +G    +  - 
Haemophilus parasuis -CB  N - - + -        - 
Pasteurella multocida -CB  N - - + + +   -   + - 
Salmonella -B  N +NL +NL + -   +  +    
Staphylococcus +C   - - + -         
Streptococci +C  α/ β - - - -         

 
Code: 
+ and green = Positive.   –  and red = Negative.   
Gram stain:  B = Bacillus/coccobacillus.  C = Coccoid. CB = Coccobacillus. S = Spirochaete. 
Sugars and reactions: V= variable G = Gas.  P = Poor L = Lactose NL= Non Lactose 
Haemolytic Y = Yes and type α or β.  N= No.   
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Pig Bacteria General 
 
 
The major sites where bacteria of the pig can be found 

 
 
Erysipelas rhusiopathiae is blood borne. 
Most of the respiratory bacterial pathogens may also be isolated from the nasopharynx. 
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The major virus diseases of pigs 
 

Virus name Family Genetic Envelope Comments 
Adenovirus Adenoviridae DNA D + ve  
African Swine Fever Un-named DNA D  Insect borne 
Aujeszky’s Disease Herpes Virus DNA + ve Pseudorabies 
Blue Eye Virus Paramyoxoviridae RNA + ve  
Circovirus Circoviridae DNA S - ve Two types I and II 
Classical Swine Fever Flaviviridae RNA + ve CSF Hog Cholera Note BVD and 

Border’s can infect.  Pestivirus 
Coronavirus Coronaviridae RNA +ve Several types, TGE, PRC, ED, HEV 
Cytomegalovirus Herpesviridae DNA + ve  
Eastern Equine 
Encephalomyelitis 

Togaviridae RNA S - ve Also similar West Nile Virus 

Encephalomyocarditis virus Picornaviridae RNA - ve  
Enterovirus Picornaviridae RNA - ve Numerous types – Talfan, Teshen,  

SMEDI 
Foot and mouth Picornaviridae RNA S - ve FMD 
Hepatitis E virus Caliciviridae? RNA S - ve  
Japanese Encephalomyelitis 
virus 

Flaviviridae RNA + ve  

Nipah virus Handra virus RNA S + ve Paramyoxoviridae 
Menangle Virus infection Paramyxovirus RNA + ve  
Parvovirus Parvovirus DNA S - ve  
Porcine Mycocarditis virus Bungowannah RNA +ve Related to Pestivirus 
Porcine Reproductive and 
Respiratory Syndrome Virus 

Arterividae RNA + ve PRRSv 

Rabies Rhabdoviridae RNA ± ve  
Reovirus Reoviridae RNA - ve  
Rinderpest Paramyxovirus RNA +ve  
Rotovirus Reoviridae RNA - ve Mainly type A 
Swine Influenza Orthomyxoviridae RNA 

Segmented 
+ ve SIV    Several types based on H and 

N antigens. 
Swine Vesicular Disease Picornaviridae RNA S - ve An enterovirus 
Swine Pox Poxviridae DNA D + ve  
Torovirus Torovirus RNA +ve Related to Coronavirus 
Torque Teno Virus Anellovirus DNA - ve Related to Circovirus 
Vesicular exanthema Caliciviridae RNA S - ve  
Vesicular stomatitis Rhadboviridae RNA S ± ve Affects horses as well 
West Nile Virus Flaviviridae RNA + ve  
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Pig Viruses General 
 
 
 
The major sites where viruses of the pig can be found 

 
Note African Swine Fever and Classical Swine Fever are blood borne 
Porcine Circovirus 2 will be found in lymph nodes throughout the animal 
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Semen Morphology 

 
  Morphology checks                                             
1 Once the boar is in training, check the semen morphology for the first three collections 
2 Assuming that all three have less than 30% abnormalities, re-check every four collections 
3 If more than 30% abnormalities check until two clear samples are produced 
4 If more than 50% abnormalities occur re-consider the entire future of the boar 
Morphology procedure 
1 Obtain nigrosin/eosin stain.  Keep in a refrigerator and purchase new supplies monthly 
2 Add 7 drops of nigrosin/eosin into a stain tube and place in the float in the water bath at 30oC 

for 5 minutes 
3 Add 7 drops of diluted semen into the nigrosin/eosin stain 
4 Replace into the water bath for at least 5 minutes 
5 Mark a microscope slide with the boar's number 
6 Make a smear and leave to dry 

Place a drop of the mixture using a warmed pipette on the end of a clean warm slide and draw 
out a thin film using the end of another slide as a spreader.  Allow the smear to dry naturally.   

30 0

 
 

7 Examine at X400 and X1000 (oil) for dead and abnormalities. Sperm that were alive when 
you made the smear remain unstained (white), while dead sperm take up the stain and appear 
red 

8 Examine 100 sperm at random, counting with the hand counter 
9 Record abnormalities 
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Sperm Morphology Photographs 

 

 

Down the microscope 
the sperm should be 
seen to be active with 
forward motion.  In 
very good samples 
wave motion is seen 

 

In contaminated 
samples agglutination 
of sperm can be seen.  
This can also occur 
with chilling 

 

The normal sperm with 
a tail central to the 
head.  The tail is 
straight without any 
kinks.  The head is a 
smooth even head. 
 
On the right we see 
proximal and distal 
cytoplasmic droplets.  
This may have little 
significant impact on 
fertility.  They are 
more common in 
immature sperm.  The 
droplet comes from the 
acrosome/head cover 
which uncovers at 
ejaculation and then 
runs down the tail 

  
Head abnormalities are 
not common.  The 
photographs illustrate a 
range of abnormalities.  
Detached heads can be 
common in certain 
boars.  If the head is 
abnormal attachment in 
the oviduct and to the 
egg will be impaired. 

 

 

  

 

Tail abnormalities are 
common with the 
variety of bent and 
coiled tails.  
Deformities of the tail 
interferes with the 
sperms ability to swim 
in the oviduct and 
through the zona 
pellucida 

 

7μm 
 

 
0.7μm 

 
 
 
 
 
 

37.4 
μm 
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Poor semen collection 
techniques will result 
in increased 
contamination of the 
sample.  This may be 
recognised by the clear 
presence of bacteria in 
the sample  

Review 
collection 
routines. Note 
preputial fluid 
will kill semen.  
The semen 
sample may 
also smell 
 

 

Using stains such as 
Eosin/Nigrosin stain 
the sperm may be 
clearer.  Some of the 
stains also allow an 
assessment of whether 
the sperm were alive or 
dead.  

 
 

The sample on the left 
contain a dead sperm in 
the middle, one 
detached head, one 
bent tail and  two 
normal sperm 

What are the 
abnormalities you can 
see in the sample on 
the right? 

 

 

 
While semen morphology is interesting, please note that only in extreme cases can fertility be affected by 
abnormal sperm cells.  Second samples should be examined if more than 30% of the sperms cells 
examined are abnormal.  

Also note that a single examination may be almost meaningless.  The identification of a sub-fertile boar 
takes several serial semen samples and record analysis 

The female filters out many of the abnormal sperm as they enter the oviduct.  It has been shown that in 
the horse, despite being inseminated with semen samples with 85% abnormal sperms, this resulted in 
90% normal sperm in the oviduct. 

Remember you are examining the population of sperm not the individual 
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Sperm number per ml 
 

The Haemocytometer 
The procedure for using the improved Neubauer double counting chamber model (BS478) is as 
follows: 

1 Make a 1:100 dilution of the semen sample by accurately pipetting 0.1 ml of semen 
sample into 9.9 ml of 3.6% sodium citrate buffer solution (in a glass colorimeter tube 
for convenience when calibrating colorimeter). 

2 Add one drop of formalin to the tube to immobilise the spermatozoa.  Note any health 
and safety requirements of formalin 

3 Clean the glass haemocytometer and special coverslip thoroughly with a soft tissue.  
Press the coverslip onto the slide so that Newton's rings are clearly visible on the 
contact surfaces. 

4 Ensure that the diluted semen sample is thoroughly mixed.  A drop is then expelled 
gently into the chamber from a fine pipette so that the entire cavity is filled with 
diluted semen.  The process is repeated for the second counting chamber.  Excess 
semen should not be allowed to flow into the grooves bounding the two chambers. 

Loading the haemocytometer 
 The counting chamber is a flat rectangular, glass block with a central recess, i.e. an 

area slightly lower than those on either side from which it is separated by grooves.  
When in use, this recess is bridged over by cover glass.  On the recessed area are 
engraved fine rulings to mark out the small areas in which the sperm cells are to be 
counted.  It is usual for two identical ruled areas to be engraved on the same counting 
chamber, separated by a longitudinal groove.   

1. Upper surface, showing the cover glass in position on the ruled areas 
2. Method of filling the counter chamber with a Pasteur pipette.  The tip of the pipette 

(held at 45o to the vertical) is applied to the gap between the cover glass and the 
underlying recessed area, and a small amount of semen is then discharged. 

 

1

2

Cover glass
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Counting the sperm numbers  

 Haemocytometer chamber viewed under the microscope right picture above 
 

1 Allow the cells to settle for 5 minutes then examine the slide with the microscope 
(x100).  Locate the block of 25 squares and count the number of spermatozoa in 5 of 
these large squares, e.g. one at each corner of the block and the centre one.  Each large 
square is divided into 16 smaller squares.  Count the heads of the spermatozoa using a 
hand tally counter.  Some of the cells will lie across the lines at the edges of the 
square;  to avoid counting the same cell twice, count any spermatozoa on the top and 
right lines and ignore those on bottom and left lines.  Repeat the count on the second 
chamber and use the mean of the two counts for the calculation of the concentration.  
One large square of the counting grid of a haemocytometer chamber is shown below.  
The arrow indicates the direction to follow when counting spermatozoa in each of the 
16 small squares; only those heads shown in black would be counted in square 1. 

2 Calculation of the number of spermatozoa per ml; - where 5 large squares (each 
divided into 16 small squares) have been counted.   
One small square has an area of 1/400 sq mm and a depth of 0.1 mm.   
Thus the volume of one small square is 1/4000 cu mm.   
Where N is the mean count from the two chambers. 

 Sperm concentration = (N/80) x 4000 x 1000 x 100 (dil rate)  
i.e., (original semen) = (per small sq) x (per cu mm) x (per ml) x (per ml original). 
= 5N x 106 sperm per ml. 

3 For greater accuracy, count the sperm in all 25 large squares.  The formula will then 
be: 
Sperm concentration = N x 106 sperm per ml. 
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Pig Normal Behaviour – the basics 
 
 
The basis of animal welfare often revolves around the five “freedoms” 
 

1. Freedom from thirst, hunger or malnutrition 
2. Freedom from thermal or physical discomfort 
3. Freedom from pain, injury or disease 
4. Freedom from fear and distress 
5. Freedom to express a normal pattern of behaviour 

 
However, in order to recognize that an animal’s welfare is being compromised, it is 
imperative that the clinician understands and appreciates the normal repertoire of pig 
behaviours and expectations.  This section examines some of the normal events in a pig’s life. 
 
Normal behaviours of the pig 
 Farrowing 

Nursing patterns and consequences 
Post-weaning – the first five days 
Lying patterns as an indicator of acute comfort 
Defection patterns as an indicator of chronic comfort 
The thermoneutral zone in pigs 
Handling and moving pigs 
Mixing pigs 
Pen design to accommodate pig behaviours  
Play behaviour 
 
Reproductive behaviours: 
The signs of oestrus 
Oestrus behaviour patterns 
Courtship behaviour 
Boar breeding or stud behaviour signs 
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Parturition (Farrowing) in the pig 
assuming farrowing at 115 days 

 
Time Event 

 

110 days Foetal production of corticosteroids 
111 Progressive swelling of vulva 

Vulva becomes redder 
Mammary glands develop 

113 Individual mammary glands easily visible 

 

114 Sow becomes restless 
Nest making starts 
Sow stops eating 

Milk can be expressed from nipple 

 

115 Sow lies down with periods of restlessness 
with clawing and chomping of bedding 
materials 

 60-75% of sows farrow at night 
-1 hour Sow settles down in lateral recumbancy 

 

Intermittent straining and paddling of legs 
-10 
minutes 

Passage of small quantity of foetal fluid 
Marked twitching of tail 

Pain and abdominal effort/straining 
Leg movement in time with contractions 

 

0 Passage of first piglet 
0-3 hours Sow more relaxed 

Passage of piglets every 10-20 minutes 
Gilts may be restless after 2-3 piglets 
Piglets born within 3 hours of all piglets 

 

After last 
piglet 

Sow stands and urinates 
Sow lies down quietly suckles 

4 hours 
later 
8 hours 
max 

Placental mass passed 
The sow does  little to assist her piglets 

There is no sure way of knowing a sow has 
passed all her piglets and placenta.  Watch 
sow behaviour for the next 24 hours 

 
Induction of farrowing 
Injection of PGF2α on day 112-113 results in parturition 28 hours later 
Hormonal Assistance in farrowing 
Oxytocin 5-10 IU intramuscular.  More than 10 IU results in uterine spasm. 
Submucosal intralabial injection only requires 2.5 IU oxytocin. 
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NURSING PATTERNS AND CONSEQUENCES 
 

What attracts new born piglets? 
1 Vocalisation of sows 
2 Dark areas 
3 Afterbirth and birth fluids 
4 Movement along hair patterns 

Suckling after birth 
1 Piglets contact teat as quickly as 3 minutes, but average 15 minutes to contact the udder and 30 

minutes to contact the teat 
2 Milk continuously available for several hours little aggression as pigs sample teats 
3 Cyclic milk ejection, approximately hourly, results in more aggression 

Cyclic nursing and suckling (approximately once every hour) 
 Sow Piglets 

Slow grunting Assemble at udder 
Increase grunt rate Nosing and teat location 
Rapid increase in grunt rate Slow suckling 
Milk flow (15 sec) Rapid suckling 
Grunting declines Slow suckling or nosing 
Sleep or change position Fall sleep 

Consequences of cyclic suckling 
1 Fan noise may interfere with nursing cycles 
2 Piglets which miss a nursing do not eat until next bout 
3 Nurse within a room to synchronise 
4 Nursing can be stimulated by sound or massage 
5 Post-suckling massage related to milk yield and gut hormones 

Teat Order 
1 Established within 3 days 
2 Consistence often over 90% 
3 Less stable in large litters 
4 About 10% of piglets use more than one teat 
5 Multiple teats more common in small litters 
6 Unused teats regress 
7 When sow turns over, so does the piglet teat order, it is teat specific 

Consequences of a teat order 
1 Stable teat orders lead to more uniform growth 
2 Relative weight gain within litters depends on competition for teat 
3 Evening out litters by weights (first  3 days) or selective teeth clipping reduced problem piglets 
4 Unused teats produce less milk in subsequent lactation 
5 Mixing after day 9 difficult to re-make teat order (1-2 days) 

In with natural state a sow would introduce her piglets to other sow's piglets around day 10.  After day 14 the group 
of piglets joins the main group. 
When a pig is fostered after 48 hours total litter performance is reduced 
Fostering is about two events 
Foster after day three if you want more even litters (total litter size will be reduced) 
Do not foster after day three if you want to maximise total litter weight (litter may be variable) 
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THE FIRST FIVE DAYS POST WEANING 
 

A good start is vital 

In this trial from Kansas State University, the pigs which did not eat in the first week were 10kg 
lighter than those who grew at 230 g/day on day 128 post-weaning 
 

Pre-weaning Behaviour 
 It is important to try and mimic as much as possible the pig’s requirements pre-weaning in that 

immediate post weaning period.    
Each piglet has: 

1 A drinker each 

 

2 A feeder each 
3 Minimal competition at eating/drinking 
4 Eat and drink warm liquid feed 
5 Eat and drink as a group 
6 Eat and drink once every 1-2 hours.  Sows in 

crates feed once every hour, those loose housed 
by 24 days feed once every 2 hours, the 
weaning process has started 

7 Mother determines the time to eat – the piglet 
does not.  It is not an instinctive drinker, it is 
behaviour driven 

8 Sleep as a group 

 

9 Clearly defined sleeping area 
10 The piglet may not even recognise itself as an 

individual, only recognise the group 

 How many of these normal behaviours are 
catered for after weaning? 

 
 

10

25

40

55

70

85

100

115

Body
weight

kg

28 56 128

Days post weaning

<0g/d

1-150 g/d

150-230g/d

>230 g/d
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Note that the pig would normally be weaned over an 8 - 12 week period 
Basic management required for the weaner 
Water It is essential to train the newly weaned pigs where their water 

supply is positioned 
The water supply needs to provide more than 500 mls/min.  Less 
than this flow, pigs will not spend more time to get their water 
supply.  In the first week post-weaning there is no variation in water 
intake over the 24 hours– unlike after a week where water 
consumption is more during the day and becomes associated with 
feed.  Turkey drinkers provide a surface of water and allow pigs to 
drink as a group.  Wasted water can be minimised if the drinker is 
suitably balanced.  Turkey drinkers can be used for hospital pigs as 
they are easier to clean than a cube drinker.  However, sufficient 
space is required for turkey drinkers; they require some big pen 
concepts.  Insufficient water supply leads to fighting and ultimately 
variation in the group.  Consider adding a sweetener to the water if it 
encourages intake 

 

 
Air Assess whether the pigs are comfortable by looking at the pigs when 

they are asleep and look where and how they are lying.  It is 
essential to provide a sleeping area which is draught free and with an 
initial air temperature of 30oC either through adequate artificial 
heating, heated floors or straw/bedding.  Avoid gases moving from 
the slurry pits into the pig’s building.  Enter pens quietly to assess 
weaner lying patterns.  Noisy stockpeople will miss clear evidence 
of draughts. 
Keep the lights on for the first 3 days so the pigs can find the 
equipment, before weaning they probably had 24 hours of light. 

 
Floor The floor needs to be non abrasive.  Having steps to feeders can 

cause damage to the knees and legs, particularly important in 
future breeding stock.  The stocking rate is important and you 
need to avoid both under and over stocking.  This can only be 
achieved through good pig flow.  Pigs to 20 kg require 0.2 m2; 
to 30 kg they require 0.3 m2.  All-in/all-out, adequate pressure 
washing/disinfecting is essential to prevent crossover of 
infection from one group to the next.  The use of lime washing 
where possible is to be encouraged. 

 
A big pen with a draught free sleeping area 

at the back of the pen 
Stock 
 

To manage the pigs adequately it is essential to maximise the weaning weight.  Aim to cope with the smaller 
weaned pigs; one possibility is by streaming these pigs sideways.  Providing more ideal environments and 
possibly medication.  These pigs should be provided with wet creep feed for longer than the rest of the group.  
Moving 10% of the pigs sideways, giving them good hospital accommodation and possibly re-introduce them 
back into the main group but at 18 kg + even if these pigs are a week older.  Never introduce compromised 
pigs back into newly weaned pigs at 7 kg; the immune system of the 7 kg pigs is grossly inadequate to cope. 
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Feed Feed has several aspects in the 1st five days: 
Palatability Feed at this stage is a high quality, high cost milk diet.  It 

is essential not to store the feed at above 18oC – which 
exists in all weaner houses.  Ensure the feed bag is closed 
at all times.  The feed will sour quickly. 

 

Hygiene of feed Ensure feed is properly stored.  Protect the feed from 
infestation, for example store off the ground. Rodent 
contamination is a source of Salmonellosis 

How many 
times to feed 

Prior to weaning pigs eat every 1-2 hours (12-24 times a day) depending on the management system.  
The mother determines feed times, the piglet does not, therefore, feed little and often.  On several 
farms the newly weaned pigs are fed 8 x a day and even this is compromised but fits into a working 
day.   This is continued for 3 to 4 days post-weaning.  Ensure all weaners eat.   While this seems 
extreme, if the feed intake in the first week can be optimised this can be worth 10 days to finish and 
the reduction in treatments easily compensates for the extra labour effort.  This can be reduced over 
the 1st week to 2-3 times a day feeding. 

Type of feed The piglet thrives on liquid/porridge type feed.  Provide a creep/water mix and provide for the 1st 
few days.  The aim is to get the pigs to ‘beg’ for the feed, this makes identification of any poor 
intake pig much easier, but does require a feeding system where all pigs can eat together.  Any 
weaner that misses two eating episodes should be taken to the trough and force fed/watered.  The 
provision of clean, warmed acidified feed helps to control post-weaning diarrhoea. 

Type of feeder It is vitally important in the first week that all pigs can eat 
together and therefore a trough is required.  The neck 
space for a pig at 7-10 kg is 70-100 mm.  The turkey 
drinker can help as it can be used as a wet feeder in the 
first 3 days.  The use of long feed troughs can provide 
sufficient space.  Once the pigs are eating we can then 
increase the dry feeding through a trough.  The feeder 
shown is for illustration only. 

 
Minimize waste 
of feed 

Review feeder usage to minimise waste.  Avoid floor 
feeding if possible unless you can justify this on 
economic grounds. 
 
The picture shows feed that the weaners have wasted and 
has fallen through the slats.  This only helps to encourage 
rats, birds and flies to the farm 
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Lying pattern - an indicator of acute comfort 
 
Too cold 

  
 

Lie on the floor with their legs tucked under their body to 
reduce floor contact.  Lie huddled with other pigs.  Lie close 
to a wall 
Pigs may shiver,  The pigs may become hairy 
With larger pigs they seem unable to adopt this tucked 
position for very long and tend to lie semi-recumbent with 
their legs tucked into their body. 

 
Chilled piglets 

 
Chilled weaners 

 
Chilled finishing pigs 

Comfortable 
Within a group of pigs there will be a selection of lying patterns. The main group of pigs will sleep together 
in a pile, however, other pigs will be lying spread out but with maximum contact with the floor. These 
separated pigs will be the more dominant pigs. The lower order pigs will lie on the edge of the main group. 
Pigs sleep with legs stretched out from the body. 

             
Too hot 

 

Pigs will be panting > 40 per minute 
Pigs are generally dirty. 
Lie away from other pigs, sometimes against a cold 
wall. 
They do not pile 
Lie in any wet/cooler area 
Pigs will dig into earth/bedded floors. 
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Defecation behaviour – an indicator of chronic comfort 
 

Pigs are inherently clean animals and avoid lying in faeces.  From a few days of age pigs will 
become toilet trained to defecation in a specific area of the environment. 
 
The defecation pattern of the pen provides a good long term indicator of comfort.  The veterinarian can see 
the area even without the pig’s presence.   Abnormal defecation patterns indicate a chronic reduction in 
optimal environment. 

 
Pig’s defection area can be expected to be either 

   
Where the pen is coolest Where the pen has a draught – the pigs will defecation under the cold 

dropping air (blue in the picture) 

   
Where the pen is wettest – note 
the feaces under the drinker 

Where the pen is darkest 
 

Where the pen is most private – 
this can lead to a blocked feeder 

Hot pigs will specifically choose to wallow in feaces and slurry 
to assist cooling.  Sometimes, this is unavoidable, but its 
occurrence should be minimised.  Once pigs become ‘dirty’ 
they can be extremely difficult to retrain – even when provided 
with ‘ideal’ environments. 
 
Note the pig’s in the picture are lying by the drinkers – another 
abnormal position 

 
Abnormal defecation patterns can also limit other pen resources creating additional stressors – for 
example when pigs defecate into feeders, waters or over lying areas. 
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Handling and Moving Pigs 
 

Most pigs are not used to being handled.  They become very vocal when caught and will not settle easily.  
Pigs will work as a herd or as individuals, before moving a group of pigs think of escape routes you would 
take and then try to block them. 

 
Handling 
Young pigs may  be  picked up and will generally settle 

   
Older pigs examine within  a crate or restrain using a loop around the upper jaw  behind the canines 

  
Moving 

 

 
 
 

 
Pigs can be moved as a group Design passageway to prevent escapes. 

Walls 850 mm high 
Young pigs may be easier to move in a 
barrow 

Pigs have a wide angle 310 degree vision which allows them to see behind themselves without turning their heads.  
They are easily distracted by objects to the front and sides and sharp changes in floor texture and appearance.  A shaft of 
sunlight is sufficient to affect pig movement. 
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When moving growers pigs use a pig 
boards, hands and your voice.  Do not 
use electric prods 

There is never any need to use violence 
- the pig will object 

Pigs move much easier in a quiet 
controlled environment 

 
 

Pigs can be trained to a harness.  This 
is how they are used to hunt truffles.  

Boars can be trained to walk to heel and 
follow a route 

Take special care with boars or 
lactating sows.  Pigs are armed with 
razor blades 

  

 

 
 
 
 
 
 
 
 
 

Loading finishing pig can be a particularly stressful time for a pig.  It is essential to 
carefully design the loading area.  Avoid steps and any rise over 20o.  Ensure the 
area is well lit without corners.  The use of hydraulic lifts (right) is to be 
encouraged. 
With ramps they should be constructed with at least 850 mm high to prevent 
distraction.  The passageway should allow 2 pigs to move at the same time, 
allowing physical contact.  Have an offset panel at ramp entrances, rather than a 
funnel.  A catwalk along the outside of the ramp will allow staff easy access to the 
pigs on the ramp to improve pig movement. 

 

Offset 
entrance 

2 pig wide Walkway 
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Loading area design 
 

The following may be considered when designing a loading area for pigs 
 

Pigs 
 Any pig transported must be fit to load onto the truck and unload at the arrival point 
Moving pigs 
 Pigs can be moved by a stockman’s voice; hands and gestures; boards; flags or paddles 

The pigs are not to be hit by any of these moving aids 
Electric prodders are not to be used to move pigs 
Pigs move easier when the stockperson has fully planned the move 

Basic design 
 The loading area should have no sharp turns 

The loading area should be free of any protrusions – such as nails or bolts 
There should be no steps or gaps in the walkway 
Ideally there should be no slope to the loading area 
If a slope is necessary, the maximum slope should be 20° 
The ramp for finishing pigs should be 0.9-1.0 m wide – sufficient for two bacon pigs 
Have a see through fence down the middle of the ramp – so the pigs can see each other 
The ramp sides should be solid at 1.0 m high 
The loading area should be well lit – 250 lux 
Avoid any sharp contrast in shade and hue.  This includes wet patches. 
The loading area should protect the pigs and staff from the weather – heat and cold 
The ramp should have a walkway for staff 
There should be a flat area 2 meters long at the top of the ramp 
A biosecurity creep bar should be placed at the top of the ramp  
Do not allow the farm staff to enter the truck 
Do not allow the truck driver to enter the ramp area 
Cleats in the ramp should be 2.5cm metal rod separated by a gap more than the pig’s feet but not 
wide enough to allow the pig to slip 

  
 

Level dock 
1 sq m 
 
Stockperson 
walkway 
 
 
Level area  
1 sq m 
  
Entrance 
restrictor 
 
2m wall 
 
 
Round 
corner pen 

See through fence 
 
Ramp 
<20 degrees slope 
 
 
Offset step 
 
 
 
 
Gate 

0.9- 1 m 
wide 
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MIXING PIGS 

 
Care is needed because: 

1 Pigs will fight whilst they establish their ‘pecking order’.  This happens whenever the group is 
disturbed. 

2 It takes 1-2 days to establish the pecking order, and performance may be compromised during this 
period. 

3 Pigs need time and space to work out their pecking order.  After this, the weaker pig will back 
down. 

For all pigs; 
1 Pigs should be kept as much as possible in stable social groups, and mixing at any stage between 

accommodation types should be kept to a minimum. 
2 Avoid mixing in pens where sharp edges to feed troughs and drinkers protrude, and can injure the 

pigs. 
3 Always mix pigs of similar size. 
4 As a general rule, never introduce less than 3 pigs into an established larger group.  However, it 

may be necessary to introduce 1 or 2 sows to dynamic service groups. 
5 Low levels of lighting can reduce aggression when mixing.  This must not be used for longer than 

1-2 days. 
6 Resorting to the use of tranquilizers and masking sprays may indicate that the mixing methods 

and facilities on your farm are inadequate. 
For sows: 

1 Allow plenty of space (e.g. if mixing sows, you need 3.5 m2 per sow) so that there is enough 
space to get away if chased or threatened.  Sows will mostly chase for less than 2.5 m. 

2 Ideally only mix sows at weaning.  Avoid mixing sows 5-21 days after service as this is when the 
eggs implant and stress can result in high numbers of returns. 

3 Use physical barriers in the pen such as big bales or plastic sheeting suspended from the roof.  
This allows a beaten pig to get out of sight and quickly ends the fight. 

4 Time mixing to fit in with management routines to best allow supervision, however mixing in the 
evening may be best if you can arrange to be there to oversee this. 

5 Use fresh straw at mixing – it acts as a cushion if fighting occurs and increases surface grip. 
6 Consider ad lib feeding when mixing. 
7 Consider allowing physical contact e.g. through a gate, between a dynamic main group and a sub-

group to be mixed into it, prior to mixing.  This may reduce fighting when they are introduced. 
8 Avoid re-mixing groups.  If practical mix sows back into their original groups post weaning. 
9 Avoid mixing in any form of cubicle system.  Sows can be trapped easily and injured – consider a 

specialist mixing pen. 
10 Consider breaking up the edge of the lying area with divisions so that sub-groups can have their 

own areas. 
11 Try closing off a section of a large yard system for a few days then penning the sub-group in this 

area when mixing.  This helps to establish a new territory for the smaller group. 
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Pen Design 
 
A client has a set of buildings all with the following design: 
 

 
2m

3m

1m

3m

Fan

Inlet

Passageway

 
 

 
Photographs of typical similar buildings on other farms: 

   
Inlets with central door Totally woven metal floor General view of possible 

room 
 
The farmer needs to farm all-in/all-out from weaning (24 day) until about 30 kg. 
 
The farmer wishes for you to suggest a design for the house to maximize weaner output 
and requires detail of essential ‘furniture’ required to promote good health of the 
weaners.  In addition he requires a suggested pig flow for the building. 
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Answer: 
To maximize the number of weaners that can be housed in the building 

 
Calculation – if the whole house is used there is 8 (4x2) x 7 (3+1+3) space = 56 m2, 

therefore to 30 kg 186 weaners can be finished.  Note the mortality in the house when 
calculating the number of weaners. 

 
Combining pens allows the farm to capture space and any under-utilized space. Note the 

feeder takes up space reducing the unobstructed floor space available to the pigs 
 
When designing a pen consider that pigs will generally do the following behaviours: 
On awakening or from rest – they eat, then drink, then urinate/defecate, socialize/exercise and 

then return to rest or to sleep. 
Therefore, design layout to minimise traffic congestion between these areas:  sleeping-eating-

drinking-defecating. 
 
A big pen layout allows for good socialization of the pen. 
 
Consider a layout as detailed: 
 

 

Fan

Inlet

Defecate

Water

Feed

Sleeping                                                        
 

 

Fan

Inlet

Defecate

Water

Feed

Sleeping                                                           

Pig movement within the pen 
The arrows indicate possible pig movement.  Note 
there is no cross-over of traffic the pig can logically 
move from one requirement to another. 
 
The most important cross-over over the sleeping 
area is avoided ensuring pigs have the opportunity 
to sleep well. 
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Prescription for the pen design: 
Floor  – there is sufficient space for 186 pigs to have 0.3m2 – excluding the feeder space.  There 

are 4 clear zones for the pigs to express their behaviour. Cleaning of the house is 
optimized as the number of walls/fences to clean is minimized. 

Food  – Pigs at 30 kg require 50 mm adlib feed space per pig.  Therefore, the feeders will need 
to be 9.3 metres in length in total.  However, in the first week weaners require to eat as a 
group and are restrict feed therefore they require 100 mm per pig a total of 18.6 metres.  
In the big pen this can be achieved by the use of a trough up to 20 metres for the first 3-4 
days – note a trough has two sides for pigs to eat out of, therefore 5 x 2 metre troughs 
would suffice. 

Water  – Depending on the type of drinker used:  186 pigs require 5 turkey drinkers (one per 40 
weaners).  If nipple drinkers are used the pigs require 19 drinkers set at 13 to 46 cm in 
height increasing as the pig grows with a flow of 0.7 litres per minute. 

Air  – The major advantage of a big pen is that the pigs are able to move away from any 
draught associated with the inlets.  The room can be run at a constant 22-24°C, whereas 
the sleeping area can be on a cooling curve from 30 to 24°C over the 6 weeks of growth 
reducing at about 1°C a week. 

 
Probable air movement pattern: 
 

Inlet

DrinkerDraught free sleeping

Air movement

 
 
Pig Flow 
The farm requires at least 6 rooms to allow for growth from weaning (24 days) at about 7 kg to the 30 

kg at 10 weeks. 
Suggested pig flow to provide sufficient weaners would be: 

25-30 Gilt pool 95 kg to service 
24 sows a week to serve   19 sows a week to farrow (190 x 7) 1330 kg to wean   

(181 x 88 dead) 15928 kg a week to sell 828256 kg paid for annually 9412 pigs sold annually 
 

Gilts                                     Bred                           Farrow                  Finished kg 
 
 
                   10 weeks 17 weeks                            26 weeks 
 

3 24 19 15928 
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Some pictures of nurseries exploiting the big pen concept 
 

  

 
 
 

 

General view of a big pen Sleeping area in a big pen using infra-
red gas heaters 

Newly weaned pigs eating out of a 
long trough 

 

 

Big pen on straw with a covered 
sleeping area 

Cleaning a big pen utilising circle 
feeders and turkey drinkers as a water 
supply 

Entrance into a big pen. 

Wean to finish 
A modification on the big pen is to move toward a wean to finish system – not all current systems capture all the benefits of 
providing pigs with a choice of where to sleep. 

 
Wean to finish pens This system still utilizes the 

passageway 
A group of finishing pigs – 500 pigs 
per group 
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Pigs at Play 
 
Any stockperson watching a group of pigs will soon be amused to observe their play 
activities.  Play prepares them for situations and trains survival skills. 
 
Pigs are extremely intelligent animals with a degree of complex behaviours that match and if 
not surpass a domestic dog.   Unlike cattle and sheep, pigs exhibit a greater inquisitive and 
individualist behaviour patterns.  This can be practically demonstrated when moving a group 
of pigs.  In many ways pigs are more like people than they would wish to admit. 
 
Providing an environment where pigs can explore their play behaviour can help relieve stress 
and allow the pig to cope better if their environment is temporarily adverse. 
 
Company 
 Pigs will gain comfort and support from other 

pigs and other animals.  Pigs should not be kept 
in isolation.  There may be obvious exceptions 
when the pig is under treatment for meningitis or 
a severe lameness.  However, once the pig is over 
the critical stage of the condition it should be 
housed with other pigs of a similar weight and 
age.  

Environmental enrichment 
Adult pigs 
 Adult pigs have a generally lower requirement to 

play with items placed in their pen.  However, 
playing music to adult sows can have a calming 
effect and has been used to reduce savaging of 
piglets by gilts.     

 Farrowing sows can be provided with chopped 
paper, straw and hay to allow them to act out 
their nesting behavioral requirements.  Adult 
sows can be provided with some chop straw even 
while being housed in stall accommodation.  
Note that the bedding materials can cause 
disturbance to the slurry system which if blocked 
would lead to significant other problems.   
 
Picture shows shredded paper in the farrowing 
area  
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Wean to finish pigs 
 All wean to finish pigs should be provided 

with toys within the pen. 
The simplest toys are often the most effective.   
Pigs love to play with chains, rattles, large 
plastic bottles, rubber belting, old boots and 
feedbags.   
Large balls became popular in the 1990’s and 
while these can be useful pigs can also 
become bored with them.  In addition they can 
be placed in feeders and block feed access.      

   
Balls Chains Purpose built 

  
Car tires should be avoided as they have metal 
supports which can be swallowed by the pigs 
resulting in intestinal rupture. 

 
Pen layout/shape 
 Pen layout can encourage play behaviour.  

However, note that in pens which are long and 
narrow this can result in a running game with 
large numbers of pigs running at high speeds.  
As the pigs attempt to turn at the end of the 
pens individuals may slip and become injured 
– including long bone fractures.  When 
designing the pen ensure that this running 
behaviour is catered for by providing chicanes 
which will slow the pigs down.  
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The Signs of Oestrus 

 
 Pro-oestrus                                                                         
 In gilts, the vulva swells, but not consistent in the sow  

The vulva becomes congested or red  
The udder develops in gilts  
The female becomes nervous and easily disturbed  
Climbs up gates and walls  
She is ridden by other sows, but does not stand  
Vaginal walls become reddened (congested)  
Clitoris becomes more prominent  
Vaginal fluids thicken, produce strands between fingers  

Oestrus 
 The vulva reddening starts to subside  

There is a slight mucus vulva discharge  
The female starts to mount other sows, and if mounted starts to stand  
Emits a characteristic high-pitched grunt  
She actively seeks boars  
Has a decreased appetite  
Stands to back pressure, particularly in the presence of a boar  
In a Large white, pricks her ears  
Stands with tail upright and flicking up and down  
Rub marks   
Has a clean vulva in outdoor units (post service)  
Rubs and is attracted to stockpeople  
Has glazed eyes  
Allows coitus  

 
SOME SIGNS OF OESTRUS 

   
Sows seek boars Boars are interested in the sow Vulval changes particularly gilts  

   
Vulval discharge may include 
discharges and some mucus 

Behaviour changes include the 
standing reflex 

The sow allows mating 
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OESTRUS BEHAVIOUR PATTERNS 
 
The text book illustrates that 

  
If this is correct the sow will stand still to the point A where she does not move for several hours.  
This would then wane and the animal starts moving again. 
Clearly this does not occur.  The graph above describes a ‘population’ of individual sows.  It does 
not describe the events in an individual 
The Individual 
The individual becomes more and then less interested in the boar.  The pattern of oestrus behaviour is 
actually represented by the following graph 

 

 
The sow 
switches in 
and out of 
oestrus 

What are the details of events around point A? 
Let’s examine the events around point A in some 
detail: 
If we accept the following: 
i) the sow is in the middle of oestrus 
ii) the signs of oestrus wane in intensity and 

the sow is not always responsive 
iii) all sows and boars are individuals 

 

 

Therefore the following questions can be asked: 
i) how long is the sow in heat i.e. time 

length B? 
ii) how long is the sow not in heat i.e. time 

length C? 

Research in this area is still limited; however, based on work in gilts and personal experiences length B 
the gilt is in heat for 10-15 minutes.  This is the time the sow will allow boars to mate with them.   It is 
interesting to consider who initiates the end of mating.  In many cases it is the sow that by fidgeting 
and moving around finishes mating with the boar falling off. 
Length C is more controversial and appears more variable.  However, the gilt is not in heat for a time 
interval of 45 minutes.  The time length partially depends on the degree of ‘satisfaction’ the sow 
receives during mating.  There is also a degree of submission with a keen boar. 
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What is the significance of these findings? 
Take 4 gilts in a pen, w,x,y,z and their position in 
the oestrus behaviour curve is as shown on the 
right:- 

 

A boar is placed in their pen.  Which of the gilts 
demonstrate good standing heat? 
Gilts y and x appear in good standing heat.   Gilt 
w rapidly joins them.  Gilt z on the other hand is 
uninterested in the boar.  Note it is possible to 
miss even w if the boar by this time is occupied 
with x and y and the stockperson is too busy. 

How can we encourage the sows and gilts to demonstrate good standing heat when the 
stockperson is observing the sows? 
Stockperson’s tasks 

1 Know the signs of oestrus 
2 Spend more time observing heat.  Examine for heat 3 times a day between weaning and 

breeding, especially days 4-6 post-weaning will dramatically improve the detection of 
standing heat.   

3 Ensure you are not distracted during oestrus examination.  It is vital that stockpeople have 
a clear mind when heat checking. For this reason only mate am while heat checking at 
other times of the day. 

4 Heat check in cooler parts of the day 
In the winter 8.00, 12.00 and 16.00 
In the summer 7.00, 16.00 and 20.00 would be more suitable 
In the extreme heat of the day the behaviour of the female and boar will be subdued 

5 Heat check with adult boars who salivate and produce good quantities of pheromones 
6 Use pheromone products 
7 Ensure the breeding area is well lit, 500 lux required 
8 Ensure the sows and gilts are housed in ideal environments i.e. draught free 

Enhancing the female’s response 
1 Remove the boar from sight and sound for 1 hour prior to heat checking.  The boar must 

be removed by at least 10 meters 
By removing the boar the behaviour signs sub side and when the boar is introduced more sows are 
interested.  The peaks become much lower and length out exaggerated 

2 Sows and gilts only require 20 minutes a day boar exposure to produce good signs of 
oestrus but the ideal boar contact is full body and nose contact. 

3 Ensure an ideal environment at a minimum of 2.8 m2 per gilt/sow 
To maximise the chance of reproductive success involves serving a sow only when she is in good 

standing heat, where she achieves a climax and oxytocin driven contractions of the uterus, to transport 
the sperm through the uterus to the safety of the oviduct 
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THE COURTSHIP SEQUENCE IN PIGS 
 

 
 
 

 
Aids in the detection of oestrus 

 
Have the assistance of a boar, preferably a mature boar that is producing a large amount of phermonomes 
(scents) that stimulate the female.  He must be trained in the layout of the dry sow house/gestation area, but 
must not become too accustomed to the work, or he will only detect the sows which waste their feed 
Oestrus detection should start three days after weaning and continue three time daily until served and twice 
daily for the entire duration of pregnancy 
The boar should be presented to the head of the sow or gilt. Note that this is only stage one of the courtship 
sequence 
House sows and gilts no closer than 1 metre from the boars.  Ideally the sow and gilts should not be able to see 
the boars until the time to mate 
It is essential to have at least 20 minutes a day boar exposure to induce oestrus.  Constant exposure can be 
detrimental to the length of oestrus exhibited 
Heat detection is easier if sows and gilts do not have boar stimuli (sight, sound or smell) for one hour prior to 
checking for oestrus.   Gilts only exhibit intense oestrus signs for periods of 7-10 minutes and may take 45 
minutes before being able to re-exhibit oestrus 
Use another unfamiliar boar if sows or gilts exhibit some of the signs of oestrus, but will not mate.  This is 
particularly important in a group of gilts where one is detected by one boar but several others in oestrus are 
missed by the stockperson’s enthusiasm for the gilt which exhibits first 
Apply all the principles of stockmanship 
Ears to detect a calling sow 
Eyes to detect the restless, nervous sow, which is off her food, has a swollen vulva, which is slightly red. 
Touch to exhibit back pressure test in the presence of the boar 
The commonsense to be quietly patient in observing animals. 
 

Mounting 
attempts 

Standing reaction - mating 

Nosing 
Nudging 

Head to head Sniffing 
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Boar Breeding or Stud Behaviour Signs 
 
Positive boar behaviour 
 
Emptying of the prepuce on entry.   
Urinating looking at the collection stool 
Salivating and chomping at collection stool 
Smelling collection stool 
Chatting to collection stool 
Nudging of the collection stool 
Barking/grunting at the collection stool 
Rubbing the underline of the collection stool 
Mounting and re-mounting of the collection stool 
Thrusting upon mounting the collection stool 
Extension on penis upon mounting of the collection stool 
Paddling while on the collection stool 
 
Negative behaviour signs 
 
Shying away from the collection stool 
Shying away from the stockperson 
Looking at the stockperson while he/she handles the underline of the boar 
Entering into kennel area when asked to leave the pen 
Lying down in kennel area when asked to leave the pen 
Lying down in the collection area 
Running around boar pen in a disturbed manor 
Failure to interact with the collection stool 
Failure to interact with the stockperson 
Dismounting at stockpersons attempts to handle the boar 
Failure to achieve erection 
Failure to achieve a fully coordinated ejaculation response. 
 

Good behaviour signs 
 

   
Talking to the collection 
stool 

Mouthing the collection 
stool 

Mounting the collection 
stool 
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Disorders of the skin 
 
 

Diseases present in Australia Europe/Asia North 
America 

Anatomy of the skin 
Erysipelas Yes Yes Yes 
Foot and Mouth Disease No Yes No 
Greasy Pig disease Yes Yes Yes 
Herniation Yes Yes Yes 
Mange Yes Yes Yes 
Porcine Dermatitis and Nephropathy Syndrome Yes Yes Yes 
Swine Fever(s) No Yes No 
Tail biting and other vices Yes Yes Yes 
Other skin conditions 
Pityriasis rosea Yes Yes Yes 
Pig Pox Yes Yes Yes 
Ringworm Yes Yes Yes 
Epithelium imperfecta Yes Yes Yes 
Dermatitis parakeratosis Yes Yes Yes 
Abscess Yes Yes Yes 
Flaking skin Yes Yes Yes 
Areas of skin trauma Yes Yes Yes 
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CLINICAL GROSS ANATOMY OF THE SKIN 
 
Describing the directions around the pig 

 
 

 

  
The hind view of a female gilt Detail of the vulva opened 

  
The hind view of a male entire boar Detail of the prepuce of the boar 
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The head view of the pig View of the pig neck 

 

 

Detail of the dorsal surface of the front foot Plantar view of the foot 

  
Lateral view of the front foot Carpal glands 

  
Lateral view of the mammary glands Detail of the teat with milk from the 

supplying mammae being expressed 
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Detail of the major meat joints of the pig 
Outline of the anatomy reflected onto the surface of the pig 

 
 

Left side Right side 

 
 

Dorsal view  
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Comparison of the normal commercial pig (Large White/Yorkshire pig) with the pet 
Vietnamese Pot Bellied pig  
Skeleton and organ layout superimposed on the image of the pig 

  
The commercial Large White 

  
The Vietnamese Pot Belly 
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 ERYSIPELAS  
 

Other names Diamonds, Diamond skin disease, Measles, 

Causal agent A bacteria – Erysipelothrix rhusiopathiae.  There are over 25 serotypes, however types 1 and 2 
are the most common 

Age group The disease can affect any age group.  However, most weaners below 12 weeks of age are 
protected from colostrum antibodies passed on from their mother 

Clinical signs 
 There are five phases of the disease recognised 

Peracute Pig found dead with no clinical signs 

Acute The disease starts with a sudden onset.   

 
The classic diamond lesions of erysipelas 

The animals present with a high temperature (40-42C).  
The infected pig is often separated from the rest of the 
group and may appear chilled and cold (typical of a high 
fever).  The pig is generally found lying down and when 
encourage to rise will rapidly lie down again.  The pig 
appears to have a sore abdomen, walk stiffly and tucked 
up.  The pig generally appears very dejected.  The pigs are 
often off their feed and may be constipated (although 
young animals may have diarrhoea). Sows may abort with 
the high temperature.   
Boars may become infertile, which may be permanent or 
last 6 weeks. 
2 to 3 days after initially becoming infected pigs develop 
diamond skin lesions which can be pink to dark purple.   

The lesions are generally raised which may be the only way to diagnose the disease in black pigs.   
Pigs untreated may die or start to recover in 4 to 7 days. The skin lesions may go necrotic in the centre.  The more severe 
diamond lesions tend to indicate a poorer prognosis. 
Subacute The pig presents with diamond lesions with few other clinical signs including no loss of 

appetite. 
Chronic Two forms: arthritis and endocarditis affecting the heart 

Endocarditis 

 

 
 
The pig develops breathlessness and poor circulation especially after exertion.  This can result 
in sudden death, especially after mating for instance.  The pig’s ears and tails may go purple 
with the poor circulation. 

Arthritis 3 weeks after infection the pig may present with a chronic lameness in one or two joints.  It can 
affect the vertebrae and thus the pig has a sore back and difficult painful walking. 

Carrier Some 20 to 50% of pigs may carry the organism on their tonsils 
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Infectivity 
 
 
 
 
 

Many pigs carry the organism on their tonsils without any clinical signs 
Soil, bedding, faeces and drinking water can become contaminated 
Stressed pigs are more likely to show clinical signs, cases are more likely after pigs have become stressed 
- sudden changes in diet, sudden changes in temperature or introduction of other disease such as Swine 
Influenza  
The organism can cause problems in turkeys which can then cross-infect pigs 
The organism also lives in fish and fish meal can be an infected source 
Poor vaccination may also result in unvaccinated pigs that are believed to be covered, classic reasons are 
vaccines inactivated by being frozen in a poorly maintained ‘fridge. 

Post-mortem Lesions 
Peracute May have very few lesions. Possibly an enlarge spleen 
Acute The skin lesions may be seen or felt. The spleen is generally very enlarged 
Chronic-heart The endocarditis is seen a cauliflower lesions growing on the heart valves. The heart may be 

enlarged associated with the poor circulation 
               - arthritis Severe arthritis in one or more joints 
Pathogenesis 
 The organism can gain access by many routes.  Classically most infections are via the mouth from 

contaminated feed and water. 
In acute cases the disease enters the blood stream via the pharynx and infects the blood vessels hence the 
widespread clinical signs.  The diamond lesions are actually an immune response.  The circulation to the 
diamond lesions can be so compromised that the centre may die and become necrotic. 
In the chronic form arthritis can take months to develop and therefore diagnosis can be difficult as the 
lesions are sterile. 

Diagnosis 
 Clinical signs 

Response to penicillin in suspected pigs.  With penicillin the pig should response within 24 hours. 
Bacterial culture can be done on acutely infected pigs 
In chronic cases the organism can be difficult to isolate and serology may be useful. 

Treatment 
Acute/ 

subacute 
Penicillin and Tylan based medicines are very effective in the treatment of erysipelas. 

Chronic There is no practical treatment excluding treatment with pain killers in the arthritic form.  Arthritis is 
generally permanent 

Prevention Vaccination is a cheap and effective control measure 
Vaccination lasts about 6 months, therefore the following programme is recommended:  Pigs over 3 
months vaccinated once and again 3 weeks later 
Sows vaccinated either pre or post farrowing or every 6 months 
Boars vaccinated every 6 months, the boar is often forgotten 

Common differentials 
Acute Swine Fever.  Salmonellosis. Anthrax.  Other causes of sudden death.  Food allergic responses 

Chronic Arthritis – Mycoplasma arthritis.  Endocarditis - Streptococcus 

Zoonotic  
 Erysipelas can infect humans and infection usually only results in a skin infection, however, the 

condition can be more severe. 
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FOOT AND MOUTH DISEASE   
AND OTHER VESICULAR DISEASES 

 

Other names Foot and Mouth Disease - FMD 
Swine Vesicular Disease - SVD 
Vesicular stomatitis-VS  Vesicular Exanthema of Swine and San Miguel Sea Lion Viruses 

Causal agent Foot and Mouth Disease - Virus  Picornovirus (Aphthovirus) 
Swine Vesicular Disease - Virus Picornovirus (Enterovirus) 
Vesicular stomatitis - Virus - Rhabdovirus (Vesiculovirus) 

Age group All ages of pigs can be affected 

Clinical signs 
Foot and Mouth is the definitive disease, the other diseases present with similar signs which may be 
confused with foot and mouth 
 Incubation period 1 to 5 days but can be 21 days 

Fever to 40.5°C 
Skin around the snout, lips, tongue, inside the mouth, around the coronary band and the soft skin 
on the feet becomes whiter (blanched).  Vesicles may develop on the sow's teats 
Vesicles (blisters) develop 
Vesicles rupture up to 24 hours after development and if no secondary infection occurs healing is 
rapid 
The animals are lame.  Lesions in the mouth may not occur obviously in the pig 
With the feet, the hoof may become detached, revealing the painful raw tissues underneath.  The 
hoof can re-grow, but is often deformed.  This can take several weeks 
The disease affects nearly all susceptible animals, but few animals will die specifically with the 
disease 

   
 

One day un-ruptured vesicle on 
the snout 

Ruptured vesicle on the snout Horn separation Ruptured vesicles and some 
hoof separation 

    
Blanched un-ruptured vesicle  Vesicles on feet Pig lame with FMD 
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Infectivity of Foot and Mouth 
 Affects all cloven-hoofed animals - pigs, cattle, sheep and goats. VS also affects 

horses 
Rapidly spread through the air, animal contact and vectors, such as clothing, 
utensils, vehicles 
Can be spread through meat and meat-by products, especially fast frozen feeds 
Spread through semen 
High humidity, cloud cover and moderate temperatures favour airborne spread 
(over 20 km) 
Pigs produce aerosols 3000 times more concentrated than cattle 
Carrier status occurs in cattle.  FMDv can be excreted in the milk for up to 7 
weeks 

Post-mortem lesions 
 Vesicles, generally ruptured, in the mouth, nose and on the feet 
Treatment and control 

Treatment Notify your vet and government official if clinical signs are suspected 
None.  In endemic areas a vaccine is used 

Control Strict regulation of importation of animals and animal products infected with 
vesicular diseases 
Euthanasia and disposal of animals- burial, composting, rendering or burning 

  
Zoonotic implications 
 Human infection does occur but is extremely rare, often without any clinical signs 
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GREASY PIG DISEASE 
 

Other names Exudative epidermitis 

Causal agent Staphylococcus hyicus plus fighting 

Age group 3-20 kg typically.  A chronic form may be seen in adults. 

 At any age wounds that do not heal properly may have a localised region of 
greasy pig disease 

Clinical signs 
Classic Picture Newly weaned pig suddenly presents covered in patches of dirty brown greasy 

wet skin.  The hair is matted and may become a grey colour.  The condition 
extends rapidly, covering the whole body.  The pig stops eating and drinking 
and becomes very dehydrated.  After a week to 10 days the pig may be found 
dead. 

   
Chronic The pig presents with patches 3-5 cm of the above 

skin condition but the disease does not spread.  The 
condition is most common/severe affecting the 
upper neck and hind legs - areas where the pig’s 
fight 

 
Piglet Facial necrosis is a form of greasy pig disease 

associated with poor milk output resulting in 
excessive fighting between the piglets and damage 
to the face  

Adults A chronic black spotty appearance on the back and neck of sows is often 
associated with Staph. hyicus. 

Infectivity 
 Nearly all pigs carry Staph. hyicus on their skin.   

Infection is from the mothers shortly after birth.  Infection can even occur 
during birth 

Post-mortem Lesions 
 A severe if local exudative epidermitis.   

In severe acute cases lymphnodes may be swollen and abscessed. 
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Diagnosis 
 Clinical examination of the animal 

Culture relatively meaningless as culture from normal skin also positive 

Treatment 
Individual Isolate and place in compromised pig pen 

Inject with a staphylococcus active antimicrobials which concentrate in the 
skin – lincomycin for example 
Wash pig in Savlon or other disinfectant.  Ideally with Lanolin in the wash to 
soothe the skin 
Inject with multivitamins 
Provide ad lib water through cube drinkers and if necessary provide extra water 
by mouth.  The animals are quite dehydrated.  Note a pig may drink 1 litre per 
10 kg, therefore a couple of syringe fulls will not be significant 
Provide heat from a light source and clean dry straw 

Control Greasy pig disease is the end result of fighting 
Review all causes of fighting and increased 
aggression 

 
Fighting over water 

Check feed space availability 
Check water supply number of drinkers and 
speed of flow 
Check for draughts and piling  
On rare occasions it has been necessary to 
change genetics to a more sociable pig 
Reduce mixing and moving  

 
Fighting over feed space 

Check fly control in particular look for 
biting flies – Ophyra calcitrans 
In herd ‘outbreaks’ it is possible to control 
by adding lincocin to the water supply 
together with a sweetener to encourage the 
pigs to drink 
Control mange on the farm 
Ensure feedback programme and colostrum 
management adequate in piglet cases in the 
farrowing house 

Common differentials 
 Severe Pityriasis rosea, parakeratosis associated with zinc deficiency 

Mineral deficiencies – generally a milling mistake 

Zoonotic 
 None 
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Herniation 
 
There are four common forms of herniation normally seen in the pig 
 
1. Umbilical hernia 
 
A congenital defect with some genetic basis.  Can occur as a major problem on pig farms.  
Normally clearly recognised over 30 kg when the hernia can reach a gigantic size.  The 
animal only has an economic future if the diameter stays below 30 cm and none of the skin is 
ulcerated.  Once the hernia makes contact with the ground, euthanasia in advised.  Umbilical 
hernia requires a casualty certificate.  There is no economically viable treatment. 
 

  

 

 
The umbilical hernia in the left top is too large to 
sell and is ulcerated.   The hernia above is too 
large and euthanasia is to be advised.  The hernia 
on the left is a small hernia. 

 

2. Trauma hernia 
 
Typically occur due to sow biting the piglet results in a hernia through the abdominal wall.  
Only of consequence if intestinal strangulation occurs.  If the conformation is so badly 
disfigured that it may result in problems in the slaughterhouse, immediate euthanasia is 
advised. 
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3. Inguinal hernia 
 

 

These normally occur in the male which has a 
very large inguinal canal.  They can be very large.  
Rarely strangulation of a portion of the intestines 
can occur through the hernia.   Assuming the 
animal is not castrated normally these animals 
will grow without problems to a slaughter weight.  
If castration has to be performed ensure that the 
pig does not have a scrotal hernia and then carry 
out a closed castration. 
 
Scrotal hernias appear more common in 
Vietnamese Pot Bellied pigs 
 

 
 
4. Perineal hernia 
 
In sows the whole of the perineal region can 
present in collapse.  The rectum and vagina may 
prolapse into the hernia.  The hernia can be very 
large.  There is no economic treatment.  If the sow 
is close to farrowing keeping until farrowing may 
be an option, however, manual removal of piglets 
are likely to be required.  Provide the sow with a 
bran diet or add liquid paraffin from time to time 
to help with the passage of faeces until slaughter 
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MANGE 
 

Causal agent Sarcoptes scabiei  var. suis 

Age group Affects all age groups, although sows and growing pigs most often exhibit the characteristic clinical 
signs 
Worldwide distribution with some 70% or more herds infected 

Life cycle 
 Eggs are laid in the skin of the pig.  The female lays about 1 to 3 eggs a day and the adult female 

lives for about a month; therefore some 30 to 40 eggs are laid per female.  Most of the eggs are laid 
in the soft tissues of the inside of the ear. There may be as many as 18,000 mites per gram of ear 
skin. 
The eggs hatch out in about 5 days 
The larvae moult to the nymph, which moult to the adult in 10 to 15 days.  The life cycle remains on 
the pig at all times 

Clinical signs 
 Scratching 

Piglets may be uncomfortable and have intermittent body scratching 
A few weeks later the weaned and growing pig demonstrate persistent itching and rubbing 
Ear wax increases, sometimes forming plaques 
Chronic lesions may occur with thickened skin, hair loss and abrasions, especially behind the ear 
and tail head. 

 
  

Mange mite microscopic view Itchy pig Examination of the ear reveals lots of wax 

  
Chronically infested ear with yellow plaques Chronically infested thickened skin 
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Infectivity 
 The disease is spread through pig to pig contact and through pigs coming into contact with 

infested buildings 
The mite is able to survive 21 days off the host in ideal situations.  The warmer the conditions 
the shorter the survival time.  
The pig mange mite does not live in or on other hosts 

Economic Importance 
 Economic importance varies depending on infestation, but a loss of 10% growth rates is not 

unusual in moderate to severe infestations.  Mange will weaken the pig and is an added stress.  
Note the constant rubbing causes damage to buildings 

Diagnosis 
 Examination of ear wax and scrapes from the skin of the inner ear.  However, individuals may 

be necessary to examine to find evidence of the mite to confirm the diagnosis.  Absence is very 
difficult to ascertain 
An ELISA test is being developed 
Examination of the skin of finishing pigs in the slaughterhouse 
The problem may be more apparent in the cooler months 

   
Skin score 1 Skin score 2 Skin  score 3 

Treatment 
Control Use Ivermectins via various routes.  Note failure to adequately treat large boars is a common 

reason for failure to provide adequate control 
Eradication Where possible mange should be eradicated from units.  Need to purchase animals from mange 

free farms 

Common differentials 
 Sows may scratch when exposed to cigarette smoke or perfumes including after shaves 

Forage mites in straw/bedding 
Other causes of skin hypersensitivity / allergy 
Skin may be thickened with parakeratosis or dry and scaly with deficiencies of essential fatty 
acids 

Zoonotic None 
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PORCINE DERMATITIS AND NEPHROPATHY SYNDROME 
 

Other names PDNS 

Causal agent Unknown, the causal agent(s) has not been recognised.   The disease is 
suggestive of a type III hypersensitivity reaction.  The role of circovirus II is as 
yet undefined.   Association with Pasteurella multocida A electrophorectic 
type 01. 

Age group The problem classically affects pigs from 40 to 70 kg (12 to 16 weeks of age).  
It has been seen occasionally in adults 

Distribution Reported worldwide especially with acute PMWS. 

Clinical signs 
Normal farm The condition occurs sporadically  
PMWS farm 
Clinical signs 

Since the occurrence of PMWS the condition can reach a prevalence of 10%. 
The pigs show anorexia, depression and lie down a lot with a stiffened gait and 
may have problems rising. 
The most obvious clinical sign is the presence of irregular red to purple patches 
(macules and papules) in the skin, particularly around the hind legs and 
perineal area.  The lesions tend to merge with time and if the pig survives 
scarring may occur. 
Pigs affected before 10 weeks of age (30kg) die.  Pigs older than 10 weeks 
mortality may reach 25% and pigs generally die within a few days of showing 
clinical signs. 

  

Two pigs with PDNS with 
the characteristic red 
blotchy lesions.  Note 
particularly affecting the 
hind area 

Infectivity 
 As the condition is an allergic response, treatment is generally not infective 

Transmission 
 Causal agent not yet recognised 
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Post-mortem Lesions 
Skin lesions As described in the clinical signs 

 
Kidney lesions 

 

Bilateral enlarged (2-3x normal) 
and pale kidneys with cortical 
petechiae.  Histological 
examination reveal acute 
glomerulonephritis and systemic 
necrotising vasculitis.– looking 
very like Swine Fever 

 

Lymphnodes around the pig may also be much 
enlarged with typical PMWS changes.  The 
association with PMWS and PDNS is still unsure. 

Diagnosis 
 Striking skin clinical signs 

Definitive diagnosis following renal histology 

Treatment 
 None 

Control PMWS, which as yet there are few real strategies that are effective.  
Ensure that management is excellent. 
Corticosteriods may help recovery 

Common differentials 
 Classical Swine Fever, African Swine fever, Possibly salmonellosis 
Zoonotic 
 None 
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THE SWINE FEVERS 
 

Other names Swine Fever  - Hog Cholera, CSF, Swine Fever 
African Swine Fever -  ASF 

Causal agent Classical Swine Fever - Virus - a Flaviviridae, genus Pestivirus.  Enveloped RNA virus 
African Swine Fever - Virus -   Enveloped DNA virus related to Poxviruses 

Age group Any age group of pig can be infected with CSF or ASF 

Clinical signs 
 It is not possible clinically to distinguish between CSF and ASF 
Naive herds 

 
Piglet with multiple 
haemorrhages over the 
skin 

Initially a few pigs appear drowsy and less active, with some anorexia and they may appear 
chilled 
Within days, pigs will present with a marked fever (41-42•C), sometimes with a reddening of 
the skin 
The pigs develop a conjunctivitis and constipation leading to yellowish diarrhoea 
The pigs appear chilled and will huddle together 
A few pigs may convulse before they die 
Pigs start to die with a spreading purple discoloration of the skin. Death often occurs some 10 
to 20 days post-infection 
Pigs which survive will be chronically affected with severe retardation of growth and often 
present with arched backs 
In the adult herd, returns, abortions, and an increase in mummified and stillborn piglets 

On established herds 
Congenital 
infection 

Piglets infected from their mothers during pregnancy can result in abortion, mummification, 
malformations (may present with a congenital tremor with cerebral hypoplasia with Classical 
Swine Fever), stillbirths and weak born piglets.  Piglets born from CSF infected mothers may 
remain healthy but continually spread the disease throughout their lives 

Rest of the herd An almost in apparent infection can also be present on chronically infected herd.  These herds 
can be very difficult to identify 

Diagnosis 
 Your vet and the  government vets must be informed of any suspicious clinical signs 

Treatment 
 None 

Prevention 
 Prevent any pork products entering the farm and being fed to the pigs 

Prevent any infected pigs entering the farm 
All pigs from infected herds are slaughtered and destroyed and the farm intensely disinfected 
In ASF areas, control ticks and flies that may transmit the disease 
In endemic parts of the world vaccines are available 

Common differentials 
 PDNS, Salmonellosis, Acute pasteurellosis, Erysipelas, Acute septicaemic streptococcal 

infections, PDNS, Thrombocytopaenia, Warfarin poisoning.  Reproductive diseases. Other 
causes of congenital tremor. 
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Infectivity 
Both 

 

The virus is able to survive in uncooked and cured pork and pork products for 
months  
The introduction of new animals or pork products from infected herds, into a 
herd is the most likely source of infection 
The diseases can be carried on boots, vehicles, clothing, and also pets and birds 
The diseases can be carried by wild boar 

Classical Swine  
Fever 

The virus is quite resistant in the environment, surviving a couple of days 
The virus is quite readily inactivated by approved disinfectants 
Other members of the Pestivirus genus can cause disease in pigs, notably Bovine Viral 
Diarrhoea and Border’s Disease. 
The virus is excreted from pigs for 10-20 days post-infection in large amounts 

African Swine  
Fever 

The virus is very resistant in the environment, surviving for months 
The disease can be spread by ticks (Ornithodoros species in Africa) 
Recovered animals remain infective for at least 6 months 
The virus is inactivated by approved disinfectants 

Post-mortem Lesions 
Peracute The pigs may die so rapidly that there are few post-mortem signs 

Acute Multiple haemorrhages throughout the carcase 
Swollen, oedematous  and haemorrhagic lymph nodes 
Infarction of the spleen (large areas where the blood supply has been cut off resulting in blood 
filled blebs on the surface of the spleen) 

Chronic  In CSF ulceration (button ulcers) can be seen in the large intestine 

   
Button ulcers in the large intestine Haemorrhages in the 

bladder 
Haemorrhages on the epiglottis and 
larynx 

 
 

 

Splenic infarcts Petechial haemorhages 
kidney  

 

Note the feeding of waste feed, including household scraps, unless it is cooked in a plant operating under a 
licence is prohibited in many countries.   

Several countries have now banned the feeding of any waste feed containing mammalian meat proteins. 
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Tail Biting and other Vices 
 

Causal agent None specifically 

Age group The demonstration of vices can occur in all age groups 

Clinical signs 

 
Facial necrosis 

Tail biting - grow/finishing pig, rarely in adults 
Flank biting – grow/finish 
Vulva biting  - adult females when loosed housed 
Ear sucking/ear biting – in nursery pigs 
Penile sucking – newly weaned pigs 
Bar biting and other stereotypy’s 

   
Tail biting Flank biting  Vulva biting 

  
Ear biting Ear sucking Penile sucking 

Causes 
 Stressed and deprived pigs 
Check the 
following: 

Check stocking density. Check tail length, in particular variability. Check feed 
particle size (target> 500 µm). Check salt (NaCl) concentration in feed. Check 
water supplies. Check for evidence of a draught at pig heights (draft air speed > 
0.2 m/sec). Check air quality (target - NH3 < 20 ppm H2S < 10 ppm and CO2 < 
3000 ppm). Check humidity (target between 50 and 75%. Check light intensity.  
Check water supplies.  Check feeder space availability. Check 24 hour 
temperature fluctuations.  Mixing pigs.  Moving pigs.  Facial necrosis associated 
with lactation failure. 
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Treatment 
Find offending pig – this may be difficult 
Look for the gaunt smaller middle order pig, often with chronic mild 

diarrhoea 
Remove affected pigs to a hospital pen 
Treat with sprays/wound dressings 
Consider euthanasia if pig severely affected, lame or has other abscesses 

Control Increase salt (NaCl) concentration to 0.9% - ensure the water supply is 
excellent 

Review 
environmental 
factors 

Air  
 

in particular draughts – 90% association with tail biting 
Gasses – in particular NH3, CO2, CO 
Weather changes – high pressure 
Inappropriate/variable temperatures 

Water Fighting over inadequate water 
Urine concentrated in sows makes vulva biting more likely 
Water trough placement in sows 

Feed Check for mycotoxins 
Fighting over feed availability 

Floor Check stocking density – both under and overstocking 
Inadequate sleeping area 

Stock Some genetics may be more aggressive in some environments 
 Provide distractions through toys – chains for example 

Improve pig flow – remove under and over stocking 
Check tail docking principles – pigs do not like variable pig tail lengths 

 
Chains can provide great distraction 

for pigs 

 
Tires should be avoided as they 

contain metal parts and may block 
parts of the pen 

Facial necrosis Enhance lactation output – three major areas to examine: 
Overfeeding in gestation, poor water intake in lactation and too high a 

farrowing house room temperature. 
Post-mortem findings 
 Injury to the skin.  Sequelae to vices include – pulmonary millary abscesses, 

vegetative endocarditis, bacteriaemia, spinal abscessation and single or 
multiple discrete abscesses throughout the body 
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Areas of Vice 
 
 

   
Tail biting Flank biting Ear biting 

 

 

Vulva biting 
 

   
Penile or naval sucking Ear sucking Facial necrosis 
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ADDITIONAL SKIN CONDITIONS 
 

Pityriasis rosea 
A genetic condition which suddenly appears in pigs 10-60 kg.  The 
animal presents with scabby lesions over its body, in particular the 
ventral abdomen.  The lesions are often in rings with a red raised 
edge and a blanched centre.  With time the lesions may grow and 
coalesce.  The pig is not ill and grows normally, although looks 
quite alarming.  No treatment is necessary.   Rarely does the 
condition present by the time of slaughter.  It is wise not to breed 
from afflicted animals. 

 
Pig Pox (Swine Pox) 
Associated with a pox virus.  This is generally seen as small 
circular scabs 10-20 mm in size.  Occasionally small vesicles may 
be seen.  The disease is probably widespread on most farms.  Can 
occur as a herd epidemic problem.  The pigs recover in 10 days.  
Provide skin disinfectant washes to control secondary infections.  
Improve basic pen hygiene.  
Ringworm 
The pigs show characteristic round light brown gradually 
spreading circular lesions on their bodies. Healing can take several 
weeks.  They otherwise demonstrate no undue clinical signs.  If 
treatments, is necessary then wash pigs with skin disinfectant or in 
a herd situation consider the use of antifungal antimicrobials such 
as griseofulvin may be used.  
Epitheliogenesis imperfecta 
Pigs are born with a portion of their skin is missing.  Assuming the 
lesion is not too extensive treat with skin disinfectants and the 
lesion will progressively heal.  Even the pig shown healed with 
only a scar area visible by the time of slaughter. 

 
Dermatitis parakeratosis 
Classically associated with zinc deficiency or calcium excess.  Problems generally arise because of 
a feed mixing problem, particularly on home mill and mix units.  The pigs present with a variety of 
behaviour changes from nibbling excessive vice and pica with licking of the walls and floors.  The 
skin breaks out into a proliferative dermatitis resembling greasy pig disease.  The legs can be 
particularly affected.  The condition is generally seen in a large group of pigs all on the same feed.  
Treatment is through providing a properly balanced feed. 
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Abscesses 
Pigs are prone to subcutaneous abscesses which can be very large 
– containing 6 litres of purulent material for example.  The abscess 
can be released once the contents are fluid, which is assessed by 
inserting a clean needle into the softest part of the lump and 
drawing back with a 10 ml syringe to reveal a yellow creamy 
liquid.  If the abscess contents are fluid, release using a cross-       
cut at the bottom of the abscess, not at the point.  It is essential that 
the skin wound does not heal too fast as the abscess will reappear.  
The cut at the bottom allows adequate drainage; no pocket of 
abscess should be left.  Flush with running water 2-3 times daily.  
If necessary inject with routine antibiotics to reduce secondary 
infection.  In the early stages of an abscess, possibly injecting with 
lincomycin may clear the infection.  Review causes of fighting 
among stock to try and eliminate the cause of the abscess.  
However, pigs will fight when housed together and abscessation is 
an inevitable consequence. 
Following oil based vaccination a granuloma may appear in the 
neck.  There is no specific treatment possible.  Review your 
injection technique and hygiene. 

This sow has been severely 
beaten by her pen mates and 
the cuts have become 
infected with multiple 
abscesses evident.  Treatment 
in such cases is futile and 
euthanasia is preferred. 

 
A large abscess in the hip 
region  

Flaky skin 
It is not unusual for adults to present with dry flaky skin.  Mange 
as a cause should be ruled out by treatment.  If the flaky skin 
presents a problem, to the owner generally more than the pig, wash 
the pig with a skin disinfectant.  Add cooking oil/olive oil to the 
pig’s diet to increase the fat content which will be expressed on the 
skin.  Several pet pig diets are quite basic, to reduce calories, to 
reduce pigs putting on too much weight and to keep costs down 
and thus are short in essential oils.  

Scaly 
skin on 
the tail 
head 
which 
was 
associate
d with 
chronic 
mange 

Thrombocytopaenic purpura 

 

Seen only in young piglets from 3 to 10 days of age.   Due to sow’s colostrum 
contains antibodies to the piglet’s platelets.  Piglets present with death which on 
close examination reveal small haemorrhages on the skin.  Post-mortem 
examination reveals small haemorrhages throughout the carcase (as shown in 
the photograph).  Remove surviving piglets to another sow. 
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AREAS OF SKIN TRAUMA 
 

   
Tuber ulcer Housing injury Shoulder sore 

 

   
Lateral ulcer Teat trauma Facial necrosis 

   
Bursa Claw injury Carpal injury 
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Disorders of the head 
 
 

Disorders present in Australia Europe/Asia North America 
Clinical gross anatomy of the head 
Progressive atrophic rhinitis Yes Yes Yes 
Congenital tremor Yes Yes Yes 
Conjunctivitis Yes Yes Yes 
Meningitis Yes Yes Yes 
Post-weaning sneezing Yes Yes Yes 
Other conditions: 
Middle Ear Yes Yes Yes 
Aural Haematoma Yes Yes Yes 
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Clinical gross anatomy of the head 
 

 
 

The head from the front Detail of the nose 

  
The skeletal head lateral Detail of the teeth in the skull 

  
The skull, ventral view The lower jaw, dorsal view 

  
The hard and soft palate Detail of the teeth and gums 
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The tongue, dorsal view The tongue, ventral view 

 
 

The tongue and larynx The palatine tonsils 

 

 

Longitudinal section of the nasal cavity Cross section of the nasal cavity 

  
The brain, dorsal view Longitudinal section of the cranial vault 
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Aging piglets, weaners and growers by their teeth 
(the non erupted teeth have been blacked out to create clarity) 

  
Birth – the incisors 3 and canines are present 1 week – the  upper premolars 3 and 4 erupt 

  
2 to 4 weeks:  lower premolars 3 and 4 and incisors 1 
erupt 

5 to 7 weeks: Premolars 2 and lower incisors 2 erupt 

 

Permanent teeth eruptions 
 
4 to 6 months                        M1 
8 to 12 months               M2 and I3 
9 to 10 months                       C 
12 months                               I1 
12 to 15 months            P1, P2, P3, P4 
16 to 20 months                     I2 
18 to 20 months                    M3 
 

6 to 12 weeks upper incisors 2 erupt 

           
Adult lower and upper jaw with teeth labeled 
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INFECTIOUS PROGRESSIVE ATROPHIC RHINITIS 
 
 

Other names Atrophic Rhinitis  AR PAR 

Causal agent Toxigenic forms of Bordetella bronchiseptica combined with toxigenic Pasteurella multocida 
mainly types D and A.  Both of these agents are bacteria 

Age group The deviation may be seen in any pig older than 10 kg.  However, clinical signs usually seen in 
pigs up to 5 months of age 

Definition Atrophic rhinitis covers any disorder that results in shrinkage of the nasal turbinates which may 
be accompanied by deviation of the face.  Many factors may result in atrophic rhinitis:- dust, 
ammonia, disease agents and genetics.  Infectious progressive atrophic rhinitis is the major 
category of Atrophic Rhinitis that requires to be controlled on pig units 

Clinical signs 
 Note virtually all herds are infected with Bordetella bronchiseptica and therefore occasional 

moderate turbinate atrophy is normal 
Sneezing and snuffling in farrowing area and then throughout the growing phase 
Nose bleeding (epistasis) usually unilateral 
Snout deformation 
Growth retardation, which may be up to 7% loss of daily gain, but this is very variable 
Turbinate atrophy possibly with septum deviation 
Tear staining causing brown streaks on the face originating from the medial canthus of the eye.  
In modern breeds this is quite common without atrophic rhinitis 
Non immune piglets infected in the first week of life show most severe signs 
Pigs infected after 4 weeks show less severe lesions 
Pigs infected after 9 weeks of age show virtually no lesions 

 
   

Twisted face and blood at nostrils Twisted snouts in a group of pigs Skull of a pig with atrophic 
rhinitis 

Acquired atrophic rhinitis 

Infectivity 
 Pig to pig 

Droplet infection 
P. multocida can survive for 8 days in water, 6 days in liquid manure and 49 days in nasal 
washings 
Piglets are infected from their mother's mouth and possibly from the vagina during birth 
The disease may be transmitted by air between 200 and 1000 m 
Litters in the farrowing area are rapidly infected from a shedding mother and also at weaning 

Stress factors 
 Re-occurrence, failure of vaccination or even first clinical signs on previously normal herds 

may occur when the unit is severely stressed by viruses such as PRRSv, PMWS or Swine 
Influenza 
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Post-mortem Lesions 
 Distortion of the face 

Atrophy of the nasal turbinates 
The atrophy can be scored particularly by sawing the nasal cavities at the level between the 1st and 
2nd pre-molar teeth.  Note a straight cut is required.  This is indicated by the lateral canthus of the 
mouth (commissure) 

    
Normal turbinates Atrophic score 3 Atrophic score 4 Score 5 + Deviation 

Diagnosis 
 All herds with clinical infectious progressive atrophic rhinitis as a problem are infected with 

Toxigenic Pasteurella multocida; however, not all herds with toxigenic P. multocida have clinically 
significant atrophic rhinitis.  20% of normal 'non clinical' herds may actually be infected 

Slaughterhouse 
check 

By sectioning the nose.  However, the tests only look for 'atrophic rhinitis' not the infectious 
progressive atrophic rhinitis 

Toxin check Detection of the toxigenic Pasteurella multocida by examination of samples obtained by nasal and/or 
throat swabs – test pigs at 4, 8 and 12 weeks of age. 

Treatment 
Affected  
individuals 

Feed wet food 
Antibiotics will not reduce deviation but will help support the pigs if co-infected with other secondary 
pathogens 

Control  

Acute 
outbreaks 

Consult with your veterinarian for precise details, the following is a guide 
Vaccinate sows and gilts with a vaccine containing the toxin and B. bronchiseptica and P. multocida 
Administer in-feed antibiotics to sows for the last month of pregnancy  
Administer tetracycline LA or tulathromycin to piglets at 3 and 10 days of age 
Medicate weaner feed with tetracycline 800 g per tonne 
It is possible to vaccinate piglets within the first week of life 

Essential 
other 
requirements 

Improve general management, All-in/all-out programmes.  Allow the sow herd age to rise 
Review breeding animal purchases.  Reduce stocking rates. Reduce gas and dust concentrations. Move 
wet feeding finishing herd 

Controlled Vaccinate all sows and gilts as appropriate 

Elimination Depopulation and restock from a known free herd only possible option. Clean, disinfect and fumigate 
all buildings and leave for 8 weeks.  Note eliminate mice and rats.   The disease may rarely be 
transmissible over 1000 m 
It is possible to save genetic material by SEW programmes  to set up a new unit followed by 
depopulation and restocking of old unit 

Common differentials 
 Sneezing in farrowing area may be due to a range of other organism in particular uncomplicated B. 

bronchiseptica and porcine Cytomegalovirus. 
Facial deformity can occur through other defects such a genetics, dust, ammonia and behaviour 
(playing with drinkers or bars for example) 

Zoonotic Implications 
 Note it is possible that humans may become infected with toxigenic P. multocida and this may result 

in a variety of upper respiratory diseases, tonsillitis and rhinitis 
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CONGENITAL TREMOR 
 
Agent A variety of events, diseases, toxins etc can cause a piglet to present with 

congenital tremor 
1 The most common cause is an unidentified viral agent 
2 There are a number of genetic causes – Landrace trembles, 

Saddleback tremors 
3 There are other known congenital infections for example 

Classical Swine Fever Virus which can result in the production of 
trembling piglets 

This technical note will concentrate on the most common cause 
Clinical 
signs 

The problems classically occur in naïve gilt litters from newly introduced 
stock. 

New born 
piglets 

Piglets are born trembling in all the muscles.  They may be unable to walk 
and often are unable to suckle efficiently.  Once attached to the teat by the 
stockman the piglet will suckle vigorously, but once let go by the stockman 
the piglet will often shake itself away from the teat.  Excluding sporadic 
cases it is normal that there will be an increase in pre-weaning mortality and 
diseases, in particularly overlaids, increased lameness from trauma and 
outbreaks of scour.  A trembling piglet which has problems suckling will 
clearly have problems ingesting sufficient colostrum.  Mortality rates of 75 
to 100% are common.  Sometimes the trembling will be noticeably reduced 
when the piglet is asleep. 
In the piglets which survive, the clinical signs subside with age. However, 
the tremble is often noticeable if the animal is watched over time and then 
relaxes, then mild muscle trembles (fasciculation) will be evident over the 
ears and muscles on the back. 

Start up 
herds 

The problem can be very severe and potentially disastrous with almost 
100% of litters presenting with congenital tremor piglets 

Closed herds 
And new 
stock 

In small closed herds it is possible for the resident animals to be or become 
naive.  Under these circumstances the introduction of a new boar or other 
gilts will invoke the problem in piglets born to any pregnant sow.  In these 
circumstances the farm’s original sows and gilts have problems. 

Sporadic 
cases 

Congenital tremor is seen occasionally on most farms as an incidental 
occurrence and probably results from a gilt or possibly sow which has by 
chance remained naive until she became pregnant. 

All other age 
groups 

There are no clinical signs to born piglets, weaners, growers or adults who 
become infected for the first time.  The disease only affects the foetus. 

Infectivity The agent would appear to be very infective.  However, on modern farms 
disease transmission can be slow and it is possible for the disease to die out 
on a farm.  For this reason nucleus farms may produce naive gilts. 
All materials are infective – faeces, placenta, nasal droplets, macerated 
piglets/fetuses and possibly semen 
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Pathogenesis 
(how the 
disease 
occurs) 

A naive gilt or sow becomes infected while pregnant.  It would appear that 
getting infected at any time during gestation will result in the production of 
trembling piglets.   Once the female is immune / positive the second and 
subsequent litters will not demonstrate clinical signs. 

Diagnosis There is no test for the virus. 
Diagnosis is achieved by clinical signs alone. 

Postmortem 
examination 

There are no gross postmortem findings.  In cases of Swine Fever a 
reduction in the size of the cerebellum (part of the brain) may be noted 
(hypocerebellum).  In the other causes there are no clear postmortem 
changes that can be identified. 

Treatment and Control 
Piglet with 
trembles 

There is no specific treatment.  The stockman can only provide help and 
assistance to the piglet with trembles.  For example: 
1 Helping them to obtain colostrum, even by stomach tubing 
2 Keeping the piglets warm 
3 If necessary euthanasing the piglets and using the gilt as a nurse 

sow 
4 Do not breed from the infected piglets as it is possible they will 

produce trembling piglets themselves. 
Control 

1 Adequate introduction programmes to the newly arrived gilt.  A minimum 
of 6 weeks between arrival and first service 

2 Ensure the gilts are adequately ‘immunised’ to the farm’s diseases using 
faeces and if clinical problems are present placenta and macerated foetuses 
and dead piglets.  It is essential to ‘infect’ all naive gilts before they become 
pregnant 

3 In startup units /repopulation ensure that there is no evidence of the 
previous livestock. In particular all faecal material must be removed. Do not 
use old needles/syringes or medicine bottles.  Dispose of all old clothing 

4 On start-up units, obtain feed-back material from the AI source and feed to 
gilts prior to first mating – for example dead semen 

5 Do not cull unnecessarily the gilt/sow which had the trembling piglets as 
they should not produce affected piglets again 

6 If there are any signs of Classical Swine Fever, immediately call your 
veterinarian 

7 If hereditary congenital tremor is believed to be the cause avoid mating the 
sow and boar or siblings in subsequent matings 

Zoonotic 
 None 
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CONJUNCTIVITIS 
 

Causal agent Unknown.  Probably a combination of Bordetella bronchiseptica and Chlamydia psittici. 

Age group Weaners and progresses into grow/finish and young adults 

Clinical signs 
 Sneezing and runny eyes in the late farrowing house and nursery. 

Conjunctiva of both eyes become injected and inflamed 
Third eyelid Prolapses.  Once prolapsed condition seems to become static. 
Many only affect individuals, but on some farms all pigs in the pen are affected. 
The pigs otherwise do not seem affected by the condition 

   
Growing pigs with conjunctivitis Both eyes are equally affected Note prolapse of the third eyelid 

Infectivity 
 Unknown 

Transmission 
 Probable nose to nose contact.  Organisms isolated are very common on all farms with or 

without the problem 

Post-mortem lesions 

 Severe conjunctivitis with prolapse of the third eyelid. 
Sclera and cornea unaffected 
Tear staining on face. 
Young pigs moderate to severe purulent rhinitis 

Diagnosis 

 Clinical signs 
Chlamydia suspected as a secondary invader following swollen exposed conjunctiva 

Treatment 
Individual/group Review Progressive atrophic rhinitis vaccine programme.  

Test and eliminate toxigenic Pasteurella multocida as a problem 
Antimicrobials appear to have little effect.  Overuse of antimicrobials may encourage 
Chlamydia as a problem 

Control Review management of the farm buildings 
Avoid chilling and draughts 
Reduce ammonia concentrations in the air 
Reduce dust levels in the grower and finishing house – cover feeders, consider wet feeding 
Minimise the clinical effects of PRRSv 

Common differentials 

 Progressive Atrophic Rhinitis.  Swine Influenza 
Zoonotic  

 None 
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MENINGITIS 
 

Causal 
agent 

The classical cause of meningitis in piglets, weaners and growers is Streptococcus 
suis II.  However, several other bacteria can cause meningitis namely Haemophilus 
parasuis and septicaemic Escherichia coli or Bowel Oedema (F18) 

Age 
group 

Any.   Meningitis classically occurs between 3-60 kg. 
Haem. parasuis in naive finishing and adult pigs can cause a devastating acute fatal 
meningitis 

Clinical signs 
Acute The pig becomes incoordinated often with uncontrolled eye movements 

Rectal temperature is increased to 40-41°C 
As the condition progresses the pig will fall over and thrash with all four legs on the 
floor. 
The pig may traumatise itself during these thrashing movements 
Death can occur quickly especially if the pig is stressed.  In the farrowing house the 
condition can then be misdiagnosed as an overlaid pig 
If treatment is late a neurologically damaged pig may result 

Normal pig No clinical signs, the organism lives on the tonsils and upper respiratory tract of the 
normal healthy pig 

  

Two growing pigs 
with meningitis 

Infectivity 
 Most pigs are infected 

Transmission 
 From the mother at birth by nose to nose contact 

Between pigs by nose to nose contact 

Post-mortem Lesions 
 None particularly obvious.  Meningeal 

congestion and tags are suspicious but most 
veterinarians examine so few brains it 
would be difficult for them to differentiate 
between the normal range of meningeal 
changes.  The picture shows the brain in a 
sectioned head.  Take a piece of brain and 
meninges for histology in all <30kg pigs 
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Diagnosis 
 Culture of Streptococcus suis II from cerebrospinal fluid (CSF) 

Using an 18 gauge 1.5 inch needle.  Place the pig in a dorsal position.  Flex the 
head over the edge of the post-mortem table.  Feel for the atlas occipital junction.  
Swab the skin with surgical spirit.  Insert the needle and ‘walk’ the needle down 
the brain case off the occipital joint.  Attach a sterile 2 ml syringe.  1 ml of clear 
CSF should be readily easy to extract  
The reason for using CSF is that Strep. suis is widespread on the skin and upper 
respiratory tract and post-mortem knives are easily contaminated leading to a 
misdiagnosis 
Histological examination of the meninges including a Gram stain 

Treatment 
Individual The pig is dying 

Treatment must be rapid and vigorous 
Ceftiofur 3mg/kg by intramuscular injection is the medicine of choice 
Treat with procaine penicillin every 12 hours until clinical signs subside 
A few pigs can develop a procaine allergy and go into anaphylactic shock 
If weaned isolate the pig.  If not weaned place in creep area 
Keep in a darken room 
If fits are extreme give a sedative as necessary 
Provide water by mouth from a syringe is necessary.  Note a pig drinks 1 litre per 
10 kg per day so a few syringe fulls is not sufficient 

Control Most pigs carry Strep. suis on their tonsils and upper respiratory tracts.  The 
causal factor that results in the clinical signs is that the pig is subjected to too 
much stress or other disease 
Draughts particularly in farrowing houses and nurseries 
Check colostrum management when meningitis occurs in piglets.  Review 
feedback programme 
Wet and cold environments, common if weaners placed into cleaned houses.  In 
outdoor situations use of damp mouldy straw often precipitates a meningitis 
‘outbreak’. 
Excessive change in temperature in the pigs sleeping area 
Pigs being moved and mixed resulting in disturbed social hierarchy 
Gas levels being too high.  Carbon monoxide poisoning from gas heaters 

Common differentials 
 Haemophilus parasuis and septicaemic E.coli.  Intoxication with brewer 

products.  Water deprivation.  Porcine Stress Syndrome.  Trauma to the head. 
Aujeszky’s Disease. 

Zoonotic Implications 
 Strep. suis can rarely cause fatal meningitis in man following infection into a cut 

from the pig’s skin typically following cutting a finger following injection of a 
pig.  It is an occupational hazard 
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Streptococcus suis meningitis in weaners- check list 
Farm:                           Date:                        

  Check 
Undisturbed 
group of pigs 

Examine and record lying pattern of undisturbed pigs – picture/video  
Behaviour of pigs around the water supply - picture/video  
Behaviour of pigs around the feeders - picture/video  

Stock Clinical pigs respond to ceftiofur or penicillin  
Check for 
PRRSv 

Blood results – note 21 days antibody delay  

PMWS/PCVAD Ensure that the pigs were vaccinated at weaning – PCV2  
Check vaccine purchases correspond to weaning numbers  
Check medicine storage – 2-8°C  

Post-mortem Ensure diagnosis correct  - picture/video  
Sick pigs Treatment of sick pigs  

Movement of recovered pigs  
Collect true mortality and morbidity figures  

Check weaning 
age and weight 

Age at weaning  
Weight at weaning  

Immunology Feedback programme  
Pig flow  Collect true weaning/farrowing/breeding and gilt numbers by batch  
All-in/all-out AIAO by pigs, water, feed, floor, air and medicine.  
Medicines Ensure needles and syringes not used between different groups.  
Water Flow – 700 mls  

Height – 13-30cm  
Number of drinkers  
Cleaning programme between batches  

Floor Nursery pigs need 0.3 m2  per pig (to 30 kg)  
Cleaning programme between batches  

Air Temperature cooling curve 30°C entry  
Cooling 1°C per week to 24°C  
Relative humidity (50-75% RH)  
Gas heating – check colour of flame and CO concentration  
Many farms with a meningitis problem staff have “headaches”  
High dust and endotoxin issues  
Note level of slurry under slats – air flow from underneath slats?  
Draughts in the “proposed sleeping area”  
Examine defecation pattern of pigs  
Smoke buildings and record air movement patterns - picture/video  
Cleaning programme between batches  

Feed Feed space (50 mm per pig 30 kg) and feeder management  
 What is the Vit E concentration in the feed?  Ideally 250mg/kg  
Gruel feeding regime 3-4 days post-weaning  
Problem coincides with a change in diet/feed type and feed size  
Cleaning programme between batches  

Other 
problems 

PRRSv, PCVAD/PMWS and Mange are classical examples of problems.  
Eliminate any additional stressors at weaning – weighing, tagging, bleeding  
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POST-WEANING SNEEZING 
 

Causal agent Multiple bacteria and viruses.  Includes, Bacteria- Pasteurella multocida, Bordetella 
bronchiseptica, Haemophilus parasuis, Actinobacillus pleuropneumoniae, A. suis, 
streptococci spp., pseudomonas spp., proteus and other environmentally originated 
bacteria. Various mycoplasmas.  Chlamydia involved in the conjunctivitis. 
Viruses - Inclusion Body Rhinitis and PRRSv 

Age group Classically 10-30 days post-weaning 

Clinical signs 
 The group of weaned pigs present with mild to severe sneezing. 

The symptoms will progressively reduce within 2-3 weeks. 
The sneezing may progress to middle ear disease. 
Conjunctivitis may be seen in several pigs.  May be severe. 

     
Infectivity 
 Mixing of the ‘normal’ microflora of the nasopharynx between different litters of piglets. 

Transmission 

 Nasal contact. 

Post-mortem Lesions 
 A non-progressive rhinitis.  Conjunctivitis.  The nasal cavity may be filled with purulent 

material. 

Diagnosis 
 Clinical examination.  Weaners rarely die specifically associated with post-weaning 

sneezing.   

Treatment and Control 
Treatment Mixed infection.  Specific treatment supportive and generally unrewarding.  Often 

consider almost ‘normal’ on most farms. 

Control All-in/all-out 
Review management of the farm building.  Avoid chilling and drafts. 
Review PRRSv stablisation programme 
Combine litters pre-weaning 
If sneezing also in farrowing house – review atrophic rhinitis controls 

Common differentials 
 Progressive Atrophic Rhinitis. 
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MIDDLE EAR DISEASE 
 

This condition is characterized by the pig 
walking with a pronounced head tilt.  
Radiological examination reveals an 
abscess and occlusion of the middle ear 
on the side of the tilt.  There is some 
evidence that M. hyorhinis may play a 
role in the pathogenesis. Culture at post-
mortem tends to reveal a mixed bacterial 
population.  The condition is more 
common in weaners who develop colds 
and sneezing 10-20 days post-weaning. 
Treatment of individuals may be 
unrewarding.  Injections of ampicillin 
have been effective.  Control is to avoid 
chilling and drafting pigs.  However, the 
problem tends to be sporadic. 

 

 

 
 
 
 
A CT scan on a middle 
ear case, demonstrating 
occlusion of the right 
middle ear – left indicated 
by the black circular hole 

In sows the condition may occur due to misplacement of drip cooling systems – which 
drip into the sow’s ear. 
 

AURAL HAEMATOMA 
 

Characterized by a swelling of the external 
pinna (ear).  The swelling is soft and 
fluctuated.  The swelling is associated with 
blood leaking under the skin of the ear.  
The condition is associated with head 
shaking – fighting and mange are important 
predisposing factors. 

 Treatment is varied depending on the farm 
Do nothing – the lesion with resolve with 
time, but the ears can be very heavy and 
they may become infected 

 

 
 
 
 
 
This ear has 
healed after the 
resolution of the 
blood clot 

Open the ear, but there is a risk of the pig 
bleeding to death if the internal bleeding 
has not stopped 
Placing a band around the base of the ear 
and the ear will drop off. 
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Disorders of the chest 
 

Disorder present in Australia Europe/Asia North America 
Clinical anatomy of the chest 
Actinobacillus pleuropneumonia Yes Yes Yes 
Actinobacillus suis Yes Yes Yes 
Enzootic (Mycoplasma) pneumonia Yes Yes Yes 
Glasser’s Disease Yes Yes Yes 
Mulberry Heart Yes Yes Yes 
Pneumonia Pasteurellosis and Streptococci Yes Yes Yes 
Porcine Reproductive and Respiratory 
Syndrome Virus 

No Yes Yes 

Porcine Respiratory Coronavirus No Yes No 
Post-weaning sneezing – see chapter on head Yes Yes Yes 
Salmonellosis – see chapter on intestinal 
tract 

Yes Yes Yes 

Swine Influenza Virus No (Yes) Yes Yes 
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CLINICAL GROSS ANATOMY OF THE CHEST 
-RESPIRATORY TRACT AND HEART 

 

  
Detail of nose Cross-section of the nose 

 
Entrance to larynx 

 
General view of the pig ventral body wall removed 

 
Tongue and larynx 

                      
The pig respiratory tract            Detail of tracheal rings            Detail of right tracheal bronchus 

  
Chest cavity, ventral wall removed Detail of end of bronchi cut surface 
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Lungs dorsal view Lung ventral view 

  
Detail of pleural surface Scanning electronmicroscope view of surface of 

trachea showing the cilia 

  
Parietal surface of the heart dorsal view Parietal surface of the heart ventral view 

  
Heart opened, left side Heart opened, right side. 
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ACTINOBACILLUS PLEUROPNEUMONIA  
 

Other names APP, Haemophilus Pleuropneumonia, HPP 

Causal agent Actinobacillus pleuropneumoniae a bacteria. 
There are currently 15 varieties (serovars) described.  The severity of the clinical signs differs 
between the different serovars and presence of other factors. 
Serovars 1, 5, 9, 10 and 11 are considered to be more virulent than others but there are a lot of 
local variations. 
Serovars  3, 6 and 8 predominate in the UK. In the US 1,5 and 7 most important. 
Cross reactions with 1,9 and 11; 2, 6 and 8; 4 and 7. Note Actinobacillus suis, A. 
porcitonsillarum and A. rossi may also cause some cross-reaction complicating diagnosis. PCR 
will help classification 

Age group All ages are susceptible, mostly 20 to 100 kg pigs show the disease on farms 

Clinical signs  (varying from death to nothing) 
Peracute 

 

Sudden illness.  May occur in individuals only.   The animals lie down a lot and have a high 
rectal temperature of 41.5•C.  The animals are anorexia and generally do not drink.  Their 
extremities become cyanotic (purple) and are cold to the touch.  The cyanosis can spread to the 
whole of the body.  Severe breathing difficulties, often with mouth breathing, develop before 
the animal dies.  Blood stained froth can be seen at the mouth and nostrils.  Death generally 
occurs within 24  to 48 hours 

Acute Several animals in the group (may be 70%) present depressed and lie down a lot.  They have a 
high rectal temperature of 40.5 to 41•C. They are anorexia and often do not drink either.  The 
animals present with severe respiratory distress often with a cough and mouth breathing.  
Cyanosis is apparent, particularly if the animal is asked to move.  Vomiting may be seen.   
Abortion can occur in sows 

Subacute There can be an intermittent cough in a group of pigs.  There is a general loss of appetite 
resulting in reduced growth.  With serovar type 3 arthritis, endocarditis (heart valve lesions) 
and abscesses may be seen 

Chronic In chronically affected herds (most herds), daily weight gain may not be affected.  An 
intermittent cough may be heard 

Implications of the disease 
 From 15 to 30% of pigs are affected in a group and at times up to 100% may die.  Depending 

on the severity of the disease daily gain may be reduced by up to 30% 

Infectivity 
 The disease is mainly spread by pig to pig contact  

Airborne spread via droplets is possible over a short distance 
Survival in the environment is very short unless protected by mucus or organic material, when 
it can be extended to a few days 
Recovered pigs can act as carriers 

Stress factors 
 Moving pigs 

Mixing pigs 
Overcrowding 
Rapid changes in temperature, insufficient ventilation, high Relative Humidity 
Taking blood and other tests 
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Incubation period 
 Very variable, high exposure can result in death within a few hours, other cases can take a few days 

Post-mortem Lesions 
 Most of the lesions are confined to the respiratory tract. 

In the peracute and acute cases there is the presence of well demarcated focal dark and solid pneumonic 
areas particularly in the caudal area of the lung, but lesions can be found also in the cranial lobe.  Lesions 
may have a red haemorrhagic outer edge and a necrotic (dead) centre.   Pleurisy is generally very obvious 
and may be seen adherent to the lesion.   Fluid around the heart (pericardial effusion) may also be seen. 
In the subacute form, there may be pleurisy with no other lung lesions 
In the chronic form, there may be a few individuals with pleurisy, but most pigs demonstrate no gross 
changes. 
There are three known toxins ApxI strong haemolysin and cytotoxic, ApxII is weak haemolysin and mildly 
cytotoxic and ApxIII is a strong cytotoxin 

   
Distribution of the lesions 
 

Gross appearance of the 
lung 

Cross section of the lung 
showing the yellow necrotic 
areas 

Pleurisy 

In the drawing the shaded area indicates the area of lung generally diseased by pleuropneumonia.  Illustration of an acute pleuropneumonia lesion 

Diagnosis 
 Bacteriological confirmation needed in peracute, acute and subacute cases. 

Pleurisy can occur through other diseases, notably Glasser's. 
Detection of antibodies generally unrewarding clinically, but may be worth considering when needing to 
tract the disease through a herd.  Note pigs can go serologically negative after a while. 

Treatment 
Individuals 
affected 

Individual Antimicrobial injections, but you must be vigorous and quick in peracute and acute outbreaks.  
Treat other pigs in the same area as well.  Ceftiofur or tulathromycin can be very effective. 
In-feed and water medication may be ineffective initially as the seriously affected pigs do not eat or drink 
Short acting drugs such as Ceftiofur or tulathromycin are very effective initially, followed up by long acting 
amoxycillin.  Once the animals start to eat and drink other medication routes can be considered 

Control All-in/All-out programmes 
Purchase breeding stock from farms with good health programmes 
All purchased stock to go through isolation facilities 
Partial depopulation may be needed in herds with repeated acute or subacute problems.   
Vaccines may be useful either autogenous or commercial, but do require a farm specific programme to be 
worked out.   Commercial vaccines can be very disappointing 
Elimination programmes may be possible via medication protocols using tulathromycin 

Common differentials 
 Swine Fevers, Erysipelas, Salmonellosis, Streptococcal septicaemia, Glassers disease and other abscess 

forming organisms in the chronic forms. 

Zoonotic 

 None 

 



170 
 

Actinobacillus pleuropneumoniae APP - check list 
Farm:                           Date:                        

  Check 
Undisturbed 
group of pigs 

Examine and record lying pattern of undisturbed pigs – picture/video  
Behaviour of pigs around the water supply - picture/video  
Behaviour of pigs around the feeders - picture/video  

Stock Clinical pigs respond to tulathromycin (Draxxin), ceftiofur (Excenel), penicillin  
Is Tilmicosin (Pulmotil) used in-feed or water medication.  
Record post-weaning antibiotic use  
Any APP vaccine used?  

Check for PRRSv Blood results – note 21 days antibody delay  

PMWS/PCVAD Were pigs  vaccinated at weaning – PCV2  
Check vaccine purchases correspond to weaning numbers  
Check medicine storage – 2-8°C  

Post-mortem Ensure diagnosis correct  - picture/video  
APP actually being isolated – which type is isolated  
Slaughterhouse reports  

Sick pigs Treatment of sick pigs  
Movement of recovered pigs  
Collect true mortality and morbidity figures  

Check weaning 
age and weight 

Age at weaning  
Weight at weaning  

Immunology Feedback programme  

Pig flow  Collect true weaning/farrowing/breeding and gilt numbers by batch  
All-in/all-out AIAO by pigs, water, feed, floor, air and medicine  
Medicines Ensure needles and syringes not used between different batches  

Water Flow – 700 mls  
Height suitable for the pigs  
Number of drinkers  
Cleaning programme between batches  

Floor Stocking density  
Cleaning programme between batches  

Air Temperature variation  
Relative humidity (50-75% RH)  
High dust and endotoxin issues  

Note level of slurry under slats – air flow from underneath slats?  
Draughts in the “proposed sleeping area”  
Examine defecation pattern of pigs  
Smoke buildings and record air movement patterns - picture/video  
Cleaning programme between batches  

Feed Feed space and feeder management  
Problem coincides with a change in diet/feed type and feed size  
Cleaning programme between batches  

Other problems PRRSv, PCVAD/PMWS and Mange are classical examples of problems.  
Eliminate any additional stressors– weighing, tagging, bleeding  
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ACTINOBACILLUS SUIS   
 

Other names This has historically been classed as secondary agent or even normal inhabitant 
of the mouth and throat, but as herd health has improved it is possible that a 
specific disease/characteristics may be associated with Actinobacillus suis 

Causal agent Actinobacillus suis a bacteria.  Distinctive from Actinobacillus 
pleuropneumoniae 

Age group Sows with mastitis.  Piglets with sudden death.  Growing pigs with respiratory 
problems 

Clinical signs 
Adult sows A. suis has been associated with chronic mastitis and a few other abscessations 
Nursery pigs Septicaemia and sudden death 
Recent problems Pig found dead.  High fever, lethargy and anorexia.   Some skin discoloration.  

Infectivity 
 Carried in the tonsils and nostrils of healthy pigs of any age 

It has also been found in the vagina 

Stress factors 
 It is likely that all of the stress factors involved in the post weaning respiratory 

complex is also going to be involved 

Post-mortem Lesions 
 Acute necrohaemorrhagic lesions scattered throughout the lung.  There may be 

pleurisy, pericarditis, peritonitis and septicaemia.  The lesions look very much 
like acute pleuropneumonia 

Diagnosis 
 Culture of the organism 

Histopathology of the lesion 

Treatment 
Individual Because of the rapid onset of the disease in grow finish animals treatment can 

be difficult 
With sows with chronic mastitis cull from herd 

Common differentials 
 Actinobacillus pleuropneumonia. Other causes of mastitis 

Zoonotic  

 None 
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ENZOOTIC (MYCOPLASMA) PNEUMONIA 
 

Also called Virus pneumonia. Mycoplasma pneumonia. EP. PRDC – Porcine Respiratory 
Disease Complex. 

Causal agent Mycoplasma hyopneumoniae.  A mycoplasma does not have a cell wall 

Occurrence A disease commonly seen in growing and finishing pigs 
Note enzootic pneumonia may not require Mycoplasma hyopneumoniae – it just 
describes the clinical condition 

Complicating factors 
Bacteria There are a number of bacteria and mycoplasma which can infect the lung, 

particularly after the effects of the mycoplasma on the mucocilary escalator.  These 
include pasteurella, streptococci and Actinobacillus pleuropneumoniae (APP).  
Haemophilus parasuis (Glassers disease) also plays a contributing role in post-
weaning respiratory disease. 

Viruses These include PRRSv, Swine Influenza, Circovirus II and Porcine Respiratory 
Coronavirus (PRCV). Aujeszky’s Disease (Pseudorabies) may play a pivotal role.  

Others Parasites- Ascaris, lungworm 

Environmental 
factors 

 
There are many factors for which the stockperson is responsible.  These include: 

Air Excessive 24 hours temperature variations.  Draughts.  High ammonia levels 
Floor Overstocking.  Rough floors 
Water Poor water flow. Insufficient drinkers 
Feed Dusty feed.  Poor feed availability 

Clinical signs Coughing, with or without fever (with fever  40.5 to 41C  implies a complicated 
enzootic pneumonia),  laboured breathing, variable growth rates, unthrifty 
appearance, reduced appetite and increased post-weaning mortality 
If naïve herd breaks, sows may abort and die. 

Transmission 
 

The disease can move via the air from infected farms to adjacent farms within 3 km.  
On infected farms, the disease is transferred from the sow/gilt to her offspring; sows 
may still have mycoplasma in her nose at parity 8.  Infected pigs spread the disease 
by droplet spread from nose to nose contact and coughing pigs.  One cough can 
spread the disease 4 metres, assuming the mycoplasma can survive the cough 

Incubation With high level of infection incubation takes 5 days.  With a moderate level of 
infection incubation may take 4 to 6 weeks 

Effects of 
enzootic 
pneumonia 

Depending on the extent, Enzootic pneumonia can reduce daily liveweight gain by 
17% and increase feed conversion by 14%. In other cases causes death.  Enzootic 
pneumonia can also have a significant effect on PRRSv infections making them 
more serious to the weaner by encouraging macrophages into the lung. 
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Pathogenesis  Mycoplasma hyopneumoniae graze the cilia on the trachea and bronchi (the 
windpipe).  The cilia are important as they help to protect the lung from 
particles (dust and disease).  Once the disease enters the lung it causes areas to 
collapse and the pig progressively becomes short of air.  The collapsed areas 
become infected with other diseases and the pig finally succumbs to the 
disease load.  The mycoplasma has an effect on macrophages and reduces 
their ability to kill and digest other pathogens.  There is a significant effect of 
coinfection risk with PRRSv and Aujeszky’s disease which will potentiate the 
clinical signs 

 

 
The diseased collapsed areas are darker than the 

normal light parts of the lung 

 
The normal lung floats while the diseased 

(atelactic) lung sinks 
Diagnosis Slaughterhouse examination 

Examination of the serum by ELISA and PCR. 
Immunohistochemistry of tissue sections 

Treatment and 
control 

Greater than 70% of normal health herds are infected by Mycoplasma 
hyopneumoniae. Because the disease is so widespread, control and treatment is 
complicated 

EP - ve herds Where herds are set up from EP-ve pigs, these herds have much less problems with 
respiratory disease.  Maintenance of the EP status takes a lot of time and planning.  
Siting of such a pig farm is fraught with difficulty as the mycoplasma can spread 
43km through the air 

EP +ve herds  
Eradication Difficult both practically and economically as herds can be re-infected quickly.  May 

even be impossible on certain units. 
Programme utilizing tulathromycin can be designed 

Antibiotics Antibiotics limit the effects of the disease.  However, subsequently to viruses 
becoming involved in pig respiratory disease, antibiotics are proving less effective 

Herd management Improvements in the environment of the pig greatly help to reduce the stress factors.  
In particular improvements in ventilation and a reduction in the stocking density 
should be attempted 

Disease management Partial depopulation, cleaning and repair of the growing/finishing phase has helped 
considerably.  This may be combined with all-in/all-out, effective pig flow and 2 or 3 
site production systems 

Vaccination Mycoplasma hyopneumoniae vaccines significantly help to reduce the effect of the 
disease.  The vaccine is administered between 7 to 10 days of age and at weaning 
(21-28 days), but awareness need to be made regarding the maternal antibody levels 
provided from the sow  Do not vaccinate the sow to raise maternal antibodies. 
Vaccinate gilts and boars as part of their introduction period. 

Zoonotic 
 None 
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ENZOOTIC (MYCOPLASMA) PNEUMONIA 
 

The approximate relationship between lung damage/scoring system  
at slaughter at 95 kg and daily liveweight gain and food conversion ratio 

 

 Lung Lesion DLW Reduction  FCR increase 
% gr./day % Value 

 

 
0/55 

NEGATIVE 

 
0 

 
0 

 
0 

 
0 

 

 
2/55 
MILD 

 
-4 

 
-25  

 
0 

 
0 

 

 
10/55 
MILD 

 
-7 

 
-50  

 
+5 

 
0.15 

 

 
15/55 

MODERATE 

 
-11 

 
-80  

 
+8 

 
0.25 

 

 
20/55 

MODERATE 

 
-15 

 
-100  

 
+11 

 
0.35 

 

 
30/55 

SEVERE 

 
-20 

 
-130  

 
+14 

 
0.40 

 

 
55/55 

SEVERE 

 
-22 

 
-560  

 
+17 

 
0.50 

 
The estimates of reduction in DLW and FCR are based on Straw 1989 using pigs with 

700g/day over the finishing period and a FCR of 3. 
The lungs are shown from the front, with the intermediate lobe superimposed for 

completeness 
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GLASSER’S DISEASE  
 

Causal 
agent 

Haemophilus parasuis alone or a combination with various streptococci spp and 
Mycoplasma hyorhinis.  A bacteria.  There are at least 15 types of H. parasuis, many are 
none virulent and the types have little immunological similarities. 

Age 
group 

All ages are susceptible, however generally causes disease in weaned pigs 

Clinical signs 
Naive 
herds 
Very rare 

The disease creates a devastating acute meningitis 
This is normally seen when a naive adult is introduced to a normal herd. 
Within 48 hours the adult demonstrate severe pneumonia, depression, anorexia, high rectal 
temperature 42°C.   
Terminally the animal demonstrates incoordination, prostration, meningitis and dies.  Death 
can occur very quickly after arrival 

Normal 
Herds 

Usually sudden and often affects the better pig.  The animal presents with depression, 
anorexia, the rectal temperature rises to 40.5C. Cyanosis may appear on the extremities.  
The animal may appear as if walking is painful.  Terminally meningitis may be seen.  Quite 
often the animal presents only as a sudden death 

Acute 

Chronic Loss of part of the ear associated with failure of the circulation supply to the ears 
Wasting piglets who fade and die or grow very poorly 
Can be found as a diagnosis in late growers who die 

                
Weaners running off with Glasser's disease  

Infectivity 
 The organism lives in the nasal cavities of most normal piglets/weaners 

Stress factors 
 Since PRRSv introduction, Glasser's disease has become more common/severe 

Vit E deficiency is often associated with the disease 
Environmental stress can play a role, characterised by draughts, chilling and a damp 
environment. In particular if the nursery is poorly set up.  This places a great stress on the 
newly weaned piglet 
Variation in diurnal temperatures or poor adherence to cooling curves 

Incubation period 
 Can be within 24 hours 
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Post-mortem Lesions 
 The organism infects all the serosal membranes and produces a polyserositis. The 

clinical signs are dependent on which serosal membrane is affected 
The following organs are covered in a serosal membrane: 

Heart The disease causes pericarditis with both tags and fluid around the heart 
Lungs The disease creates extensive pleurisy 
Intestines The disease infects the abdominal cavity results in peritonitis 
Joints When the joints become infected synovitis and arthritis with swollen joints are 

seen 
Brain The meninges of the brain become infected resulting in a meningitis 
At slaughter pleurisy 
tags can still be 
present 

  

Chronic pericarditis 

Acute peritonitis can 
appear as increased 
volume of peritoneal 
fluid 

  

Chronic peritonitis with 
adhesions between 
intestinal loops and 
peritoneum 

Diagnosis 
 Clinical and postmortem signs 

Culture of the organism is difficult and requires special media.  The presence of 
antibiotics in the pig makes isolation additionally difficult 
PRC is available, but does not differentiate pathogenic and not.  Note almost all 
pigs are positive anyway 

Treatment 
 Antimicrobial agents, in particularly penicillin or amoxycillin based, initially via 

the water supply.  However death can be very rapid before treatment can be 
initiated 
Removal of as many stress factors as possible 
Good gilt introduction routines to reduce PRRSv and Swine Influenza flair ups 
Vaccination is possible.  Autogenous vaccines are often more effective owing to 
the large number of serotypes and little protection between the different types.  
Note a farm can be infected with multiple serotypes 

Common differentials 
 Actinobacillus pleuropneumonia, Vit E deficiency 

Zoonotic 
 None 
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MULBERRY HEART DISEASE 
 

Causal agent Vitamin E/ Selenium deficiency 

Age group Post weaning, normally about 15-30 kg. 

Clinical signs 
Acute Sudden death.  Generally the best pig(s) in the group.   

No other clinical signs. 

Infectivity 
 Not infective to other pigs 

Post-mortem Lesions 

 

Large amounts of fluid around the heart and lung 
Haemorrhage and pale areas in heart muscle 
Fluid in the abdomen with pieces of fibrin 
Pale muscle areas in the leg and back 
The liver may be enlarged and mottled with areas of haemorrhage and possible 
rupture (as shown left) 

Diagnosis 
 Post mortem findings 

Histological examination of the liver, heart or damaged muscle 
Serum samples may be difficult to interpretate 

Treatment 
Affected group Inject with 70 IU Vitamin E.   

May need selenium, note selenium can be very toxic 
While Vitamin E is a fat vitamin Water soluble preparations are available 
Increase Vitamin E in the feed to 150 g/tonne. 

Control Review vit E concentrations in the feed 
Check environment, remove stress factors 
Examine for Glasser’s disease 
Review feed storage, Vitamin E destroyed by high moisture and mycotoxins 
Review genetic and breeding stock 

Common differentials 
 Glasser’s Disease, Actinobacillus pleuropneumonia, Oedema disease and 

Streptococcal septicaemias 

Zoonotic implications 
 None 
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PNEUMONIC PASTEURELLOSIS AND 
STREPTOCOCCI  

 

Causal agent Pasteurella multocida and various species of streptococci, typically Strep. suis.  Both are 
bacteria.  Note toxigenic forms of P. multocida are associated with Infectious Progressive 
Atrophic Rhinitis. 

Age group Clinically affects the growing and finishing pig 

Clinical signs 
 Generally represents the final stage of the post-weaning respiratory syndrome 

Acute form This is most commonly associated with P. multocida serotype B.  The animal presents with 
dyspnoea, laboured breathing, thumping, high fever 42.2•C (108•F) prostration and finally 
death.  Purple discoloration of the abdomen is not uncommon. 

Subacute Pleuritis, coughing, difficulty in breathing.  In chronic cases the pig can lose a lot of weight.  
The pigs may have only poor or no growth with serious consequences in pig flow. 

Chronic Occasional cough, thumping and little or no fever.  Generally affects pigs from 10-16 weeks of 
age (25-50 kg) 

  
A pig with chronic pneumonia, where pasteurella and 
streptococci will be playing a role in killing the pig. 

Nearly all of these pigs will be carrying pasteurella and 
streptococci in their noses. 

Infectivity 
Piglets are infected with streptococci from the sow within hours of birth, some may be infected 
intrauterine.  Pasteurella may be acquired within 5 days of birth. 
The bacteria are very common and probably a normal inhabitant of the pig's nasal flora 
Nose to nose contact most common route of infection 
Aerosol infection is possible. 
Rodents may carry or transmit pasteurella 
The disease may be spread around the body via the blood stream after tail biting or feet 
damage.   

Stress factors 
 All the normal stress factors involved in the post-weaning respiratory complex with draughts, 

chilling, damp environment, overstocking, mixed age groups and moving pigs are classic 
stressors. 

Incubation period 
 The disease can be very quick as the organisms may be already established in the pig. 
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Post-mortem Lesions 
 Generally part of the enzootic pneumonia complex with and superimposed on the lesions 

resulting in cranial consolidation.  Severe cases may also present with pleurisy and 
abscessation.  Note pasteurellosis in association with other viral agents in particular PRRS or 
Swine Influenza can produce lesions closely resembling Mycoplasma hyopneumoniae 
(Enzootic pneumonia) even on EP negative herds.  Note water deprivation and high ammonia 
concentrations can produce very similar gross pathology when combined with pasteurella 

Post-mortem 
findings 

  
Pasteurella and streptococci are commonly 
isolated from cases of enzootic pneumonia 

Streptococci are commonly associated with 
pulmonary abscessation 

Diagnosis 
 Isolation of the organism.  Note this can be complicated by the fact that both pasteurella and 

streptococci are very common in the respiratory tract.  Also isolation can be complicated by 
concurrent antibiotic therapies.  The isolation of pasteurella and streptococci does not mean 
they were the causes of the problem. However, they would have been significant in the 
animal's death. 

Treatment 
Individual Antimicrobial agents, however, combinations are often required as the disease is rarely a 

primary agent. 
Vaccination against Mycoplasma hyopneumoniae has significantly reduced the effects of 
pasteurellosis. 

Control All-in/all-out 
Ventilation – avoid draughts and high ammonia concentrations 
Avoidance of temperature fluctuations 
Stocking rate controls 
Reducing other causes of pneumonia and other respiratory conditions 
Minimal mixing and sorting 
Reducing building and pen size 
Enhance drinking water supplies 

Vaccination Generally disappointing 

Common differentials 
 Actinobacillus pleuropneumonia, Salmonella choleraesuis.  Enzootic pneumonia.  Most other 

respiratory diseases. 

Zoonotic 
 None 
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PORCINE RESPIRATORY CORONAVIRUS 
 

Causal agent A coronavirus closely related but distinct from Transmissible 
Gastroenteritis Virus (TGEV) and Porcine Epidemic Diarrhoea (PED) 
 

Clinical 
Signs 

Clinical signs may go unnoticed or seen as a mild respiratory 
infection coupled with a fever and loss of appetite for a couple of 
days.  There are no intestinal disorders associated with PRCV 
 

Pathogenesis 
(course of the 
disease) 

PRCV infects the respiratory tract.  This is distinct from TGEV which 
infects the intestinal tract. Transmission is by air/contact/coughing 
not through faecal spread.  Transmission can occur over many miles 
 

Diagnosis Unless specific methods are used can be difficult to distinguish from 
TGEV resulting in misdiagnosis.  Specific monoclonal antibodies are 
used to distinguish between TGEV and PRCV 
 

Control There are no known control strategies to control the virus once on the 
farm.  Eradication may be achieved though hysterectomy or 
segregated early weaning protocols.  However, in countries with 
PRCV re-infection is highly likely 
 

Importance On its own PRCV causes few, if any clinical signs.  However, it may 
play a role in the Post-weaning Porcine Respiratory Complex, 
especially when combined with other respiratory agents such as 
Swine Influenza (SIV) and Porcine Reproductive and Respiratory 
Syndrome (PRRSv) 
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PORCINE REPRODUCTIVE AND RESPIRATORY 
SYNDROME VIRUS 

 
Other names PRRS,  Blue Ear Disease, Mystery Swine Disease, Swine Infertility and Respiratory Syndrome (SIRS), 

Porcine Endemic Abortion and Respiratory Syndrome (PEARS) 

Causal 
agent 

Virus.  Porcine Reproductive and Respiratory Syndrome Virus – RNA enveloped 

Age group Adult: Clinical signs generally reproductive, mild fever and anorexia 
Piglets through to finishing: clinical signs generally associated with secondary infections 

Clinical signs 
Naive herds Reproductive losses and a decreased farrowing rate 

Early farrowings, at 105 to 112 days 
Increase in stillborn, mummified and weak liveborn pigs 
Increased pre-weaning mortality often associated with increase in bacterial infections for example 
diarrhoea and greasy pig disease 
Increased numbers of unthrifty pigs post weaning 
Increased nursery mortality often associated with an increase in bacterial infections for example post-
weaning diarrhoea and meningitis 

On established herds 
Neonatal Pigs Respiratory Distress Unthrifty and failure to thrive Increased secondary bacterial infections- scour and 

pneumonia 
Growing pigs Increased mortality Decreased appetite Fever Rough hair coat, unthrifty pigs 

Increased respiratory problems, pneumonia and atrophic rhinitis 
Increased secondary bacterial infections for example meningitis, Greasy pig disease 

Adults North America strains can cause major reproductive problems with massive abortions. 
The abortion occurs late in gestation as the embryo and early foetus have no attachment sites for 
PRRSv 

 

         
 

Stillborn                                       and late mummified piglets Sick pig with complicated 
PRRSv 

Abortions 

Infectivity 
 The virus particles have an envelope and rapidly becomes inactivated in the environment and in the 

presence of disinfectants 
Pig to pig contact the major means of spread, through infected faeces, urine and milk to piglets without 
colostral antibodies 
Transmission through needles and insects is possible, especially when blood transfer occurs 
Air transmission possible, but mainly when major outbreaks are present 
While virus particles are seen in boar semen for 90+ days and experimentally gilts can contract the 
disease through insemination, many thousands of inseminations from serologically positive boars to 
naive herds has not resulted in the spread of disease.  Therefore the risk through AI is very small indeed 
When the disease first enters a country or new area, the level of disease locally can be very high and 
aerosol spread possible.  Once the disease has stabilised in an area the risk of disease spread by semen 
or air is reduced. 
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Post-mortem Lesions 
 There are very few visible post-mortem changes associated with PRRSv, majority of the signs relate to 

secondary infections.  Histologically the major finding is an interstitial pneumonia and lack of air spaces.  
The disease selectively kills the lung macrophage, essential for the defense of the lung.  The macrophages 
are killed or damaged for 26 days.  After 7 weeks of age the alveolar macrophage becomes more resistant 
to PRRSv infection 

  
 

 
 

 
 
 

 
  

Post-mortem 
findings 

Healthy plump 
macrophage 

Flattened dying 
macrophage 

Collapsed lung with 
interstitial pneumonia 

Healthy lung – lots 
of open alveoli 

Diagnosis 
 PRRSv is suspected on the basis of the clinical signs 

The presence of PRRSv on a unit is confirmed by the use of antibody tests.  However, it can take 2-3 
weeks for the antibody level to rise before the test becomes positive.  Unfortunately the antibodies may 
also disappear 6 months after exposure.   
Examination of the lung tissue by histology -immunohistochemistry can reveal the organism in the lung 
PCR examination of tissues, in particular used for semen examination 
Gene sequencing can be useful to monitor epidemiology of  PRRSv between farms 

Treatment 
Infected Herds There is no specific anti viral treatment for PRRSv infection 

The treatment regimes aim to minimise the effect of secondary infections.  Aim to keep the pigs warm and in the 
draught free environment and possibly increase feed density to compensate for the anorexia.  Review the control 
measures for the secondary infections with the practice 

Control SEW programmes can help to control the spread of the disease around the farm and minimise the effect of the disease 
on the farm's economy 
All-in/ all-out and hygiene are essential precursors to controlling the disease 
Current live vaccines result in excretion from vaccinated pigs and therefore cannot be used on PRRSv negative herds.  
The use of live vaccines in incoming breeding animals in PRRS +ve herds helps to maintain farm stability.  The 
vaccinated stock must be kept separate from the farm until sheading has stopped 
Home (Autogenous) vaccines from serum or tonsilar scrape therapy may be utilised to help gilt and boar introduction 
programmes.  These should be restricted to the single farm 
Gilts and boars must be stabilised before service.  Discuss introduction programmes  

Vaccines Dead vaccines generally confer no or little protection in naive animals, but it will reduce excretion of virus and assist 
reducing farm clinical signs in infected herds. 
Modified live vaccines – these can be very variable in response depending on the modification carried out.   Several 
MLV can cause severe clinical signs without field virus.  In addition, there can be little protection provided for 
heterology virus strains.   Allowing sufficient time between vaccination and field infection essential part of control.   
MLV general reduce excretion of virus particles.  
Review fly and mosquito control programmes 

PRRS-ve herds Before purchasing breeding or other incoming stock ensure you match serostatus.  Unfortunately the testing 
procedures are not 100% accurate.  Practice on-farm AI collection, do not rely on a commercial AI stud 

Common differentials 
 The clinical signs associated with Swine Influenza can mimic many of the signs of PRRSv 

Zoonotic 

 None 
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SWINE INFLUENZA 
 

Other names Swine Flu, Flu, Influenza 

Causal 
Agent

 

Swine Influenza Virus.  This belongs to the Influenza type A virus group.  In the USA H1N1, 
H3N2 and reassortant H1N2 are problematic. The US has also developed a novel H1N1 with 
avian internal genes. Currently common varieties within the UK are H1N1, H1N1 (195852), 
H3N2 and H1N2. There are 16 H and 9 N types providing a lot of potential.   There are at 
least 7 different pig adapted influenza viruses.   
The genome is divided into 8 segments. 
 

Age group All ages can be affected 

Clinical signs 

 

 

Naive herds  
Explosive outbreaks with all or many animals becoming ill at the same time. 
Disease much more common in the Spring and Autumn 
Animals present with inactivity, depression, huddling/pilling.  They are anorexic.  The 
animals often are mouth breathing and breathing is laboured.  When the animals are moved 
many cough, some uncontrollably (paroxysm coughing).  They often have a nasal discharge 
and the eyes are puffy.  Their rectal temperature increases to 40.5-41.5•C.  As the disease 
progresses loss of weight may be seen.  Mortality is generally low.   
The high rectal temperature in breeding stock can result in abortions, infertility (a boar can 
become sub-fertile for 6 weeks), production of small weak litters and increased stillbirths. 
Recovery generally starts 5 to 7 days after the first clinical signs 
Established Herds 
Annual re-infection appears, possibly from carrier pigs or the natural spread to younger naive 
pigs who present few signs in the summer months. 

Infectivity 
 The disease is much more predominant in the spring and autumn months, however antibody 

investigations reveal little seasonal trend implying pigs get sick during the summer months 
without presenting with many signs 
Spread is mainly from pig to pig via the movement of animals, introduction of breeding 
stock 
Cross-Infectivity between human, pig, duck and turkey strains can occur 
Humans can transmit the disease to pigs and vice versa 
Virus can survive in the environment for a very short period of time. 

Stress factors 
 Moving pigs 

Mixing pigs 
Poor isolation facilities 
Marked diurnal (day and night) temperature fluctuations 
Overstocking 

Incubation period 
 1 to 3 days.  Can be as short as 4 hours 
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Post-mortem Lesions 
 There may be few lesions seen in uncomplicated cases.  There may be firm 

lobular lesions with interlobular oedema.  Associated lymph nodes may be 
enlarged.  The trachea can be filled with froth. 
The Swine Influenza causes problems because it damages the lining of the 
trachea destroying the mucocillary escalator 

  
The normal appearance of the cilia Effect of swine influenza removing vast areas of the cilia leaving 

the underlying cells open to infection and making it more 
difficult for the lungs to clear themselves of infection 

Diagnosis 
 Clinical signs 

Use of histology from fresh lungs 
and stained with antibody stains 
For example, the picture shows the 
microscope view, the brown areas 
represent swine influenza 

 
Paired blood samples checked for antibody concentrations (21 days apart), 
note maternal antibodies may persist for 2-4 months 

Treatment 
During outbreak Cover all services with AI from a third party source 

No specific treatments available, all treatment regimes supportive 
Careful nursing in the farrowing house essential.  Must ensure the farrowing 
house is draught free. 
All-in/All-out will limit the spread of the disease 
Provide fresh clean drinking water 

Control Avoid ducks and turkey contamination's/contact including staff 
Use disinfectants when cleaning buildings 
Vaccines  

 Do not allow clinically affected people to work with pigs or in AI stations 

Common differentials 
 Enzootic pneumonia.  Other causes of reproductive problems.  PRRSv 

Zoonotic 
 Swine Influenza may rarely affect human beings.  Note Humans can affect 

pigs – the A(H1N1)2009 outbreak for example 
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Disorders of the intestinal tract 
 
 

Disorder present in Australia Europe/Asia North America 
Anatomy of the intestinal tract 
Abdominal catastrophe Yes Yes Yes 
Ascaris suum Yes Yes Yes 
Brachyspira colitis Yes Yes Yes 
Clostridium difficile Yes Yes Yes 
Clostridium perfringens Yes Yes Yes 
Coccidiosis of piglets Yes Yes Yes 
Non-specific colitis Yes Yes Yes 
Escherichia coli – general Yes Yes Yes 
 Bowel Oedema Yes Yes Yes 
 Pre and post-weaning diarrhoea Yes Yes Yes 
            Pre-weaning diarrhoea treatment    
Gastric ulceration Yes Yes Yes 
Porcine epidemic diarrhoea No Yes No 
Porcine proliferative enteropathy (Ileitis) Yes Yes Yes 
Pig parasites Yes Yes Yes 
Post-weaning ill-thrift syndrome Yes Yes Yes 
Rectal stricture Yes Yes Yes 
Rotovirus Yes Yes Yes 
Salmonellosis Yes Yes Yes 
Swine dysentery Yes Yes Yes 
TGE No Yes Yes 
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CLINICAL GROSS ANATOMY OF THE   INTESTINAL TRACT 
 

 
General view of the head of the pig 

  
The tongue dorsal view The tongue ventral view 

 
Detail of the gum margin and teeth 

 
The hard and soft palate – ventral view 

 
Detail of the palatine tonsil 
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The oesophagus opened General view of the pig, ventral body wall 

removed 

 
 

The parietal surface of the stomach  The visceral surface of the stomach 

 
The mucosal surface of the stomach, the organ opened along the greater curvature 

  
Detail of the oesophageal opening Detail of the pyloric sphincter opened 
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The ileocaecal junction 

 
The spiral colon of a pig 

 

 
 
The ileocaecal ligament, useful in locating the 
ileocaecal junction  

 

 
 
The rectum opened 

  
The spleen parietal surface The spleen visceral surface 

  
The liver parietal surface The liver visceral surface 
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The liver, visceral surface showing the common 
bile duct. 

 
Feaces: 
It is always important to note the consistency and colour of faecal pellets: 

   
Constipated Normal Diarrhoea 
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ABDOMINAL CATASTROPHE 

 
A common cause of sudden death in adults is an abdominal catastrophe, characterized by a 
torsion/twist of the abdominal contents.   The twist is commonly associated with the intestinal 
tract at the mesentery root or associated with a mesenteric tear.  Occasionally, the spleen or a 
liver lobe can become associated with a twist. 
 

  
General view of an abdominal twist. The 
abdomen may be more bloated 

Gross post-mortem view of the pig on the 
left demonstrating the intestinal torsion 

 

 

A twist at the mesenteric root Twist/torsion of the spleen at the greater 
omentum 

  
Torsion of the liver lobe – appearance in the abdomen and the liver laid out – note the 
dark congested left lateral liver lobe 
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Intestinal entrapment Intestinal perforation 

  
Intestinal entrapment (white arrow) in a 
scrotal hernia (black arrow) 

This is uncommon, but can result in sudden death 
associated with an acute peritonitis and release of 
abdominal contents into the peritoneum.  Plastic 
hard brush bristles have been found in a few cases 

Septic peritonitis Gastric Ulcerative Rupture 

  
Acute peritonitis associated with 
abscessation in the peritoneal cavity 

Sudden death which revealed a large 
ruptured gastric ulcer releasing blood into 
the peritoneal cavity 

Rupture of the urethra/ureter 

 

This may occur during mating; the boar 
enters the urethra rather than the anterior 
vagina.  Tearing of the urethra and 
ureterovesical junction occurs, with the 
sow dying due to haemorrhage and/or 
gangrene 
 
Torn ureterovesical junction arrowed 
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ASCARIS SUUM 
 

Causal agent Ascaris suum – the large round worm of pigs 
The adult worm is large the female is 20-40 cm long and the male slightly 
shorter at 15-20 cm. 
The adult female may lay 2 million eggs per day.  
An adult can live 6 months 

Life cycle 

 

Day 
Zero 
 
2-3 
 
 
3-7 
8-10 
10-15 
21-30 
 
10 
13-18 

 
Egg+L2 stage ingested and swallowed 
L3 hatch from egg in intestines 
L3 penetrate intestine wall and migrate to 
liver 
L3 develop in liver 
L3 migrate from liver to lung 
L3 leave lung, coughed up and swallowed 
L3 develop to L4 in intestines 
Young adult develop 
Eggs are passed 
L1 develop in 10 days 
L2 develop in 13-18 days 
Prepatent period 40-52 days 

Age group Affects all age groups of pigs 

Clinical signs 
Normally No clinical signs.  May be some reduction in growth rates due to competition 

between pig and worm for food. 
Acute pneumonia Ascaris, during the lung phase, may result in an asthmatic cough and the pig 

may have problems breathing.  Ascaris will exacerbate other pneumonic 
conditions, especially swine influenza. 

Intestine 
 

In young pigs severe infestation may results in intestinal blockage, rupture and 
death 

Infectivity 
 The eggs are very infective.  They are extremely resistant and can survive for 

more than 7 years in the environment.  Generally disinfectants have little effect 
on the eggs.  However, steam cleaning and direct sunlight will kill the eggs. 

Transmission 
 The eggs are extremely sticky and will be easily transported onto the farm by 

pigs, insects, birds and equipment 
Note workers boots are a significant source 
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Post-mortem Lesions 
Liver “White spot” on the liver develop within days of infestation.   

However, they heal within 25 days 
Lung Small lesions may be seen in the lung, easier on histology 
Intestine The presence of the adult worms may be seen in the intestine lumen 

  
“White spot” in the liver – severe case Heavy worm infestation in the intestine – seen at slaughter 

Diagnosis 
 White spot on liver in the slaughterhouse or at post-mortem 

Presence of adult worms post anthelmintic treatment 
Worm eggs seen during faecal examination using flotation technique.  Note Ascaris eggs 
require ZnSO4 flotation; normal salt solution will not work.  In addition, they may still be 
difficult to find. 

   
Egg in flotation Adult worms seen after worming the pig 

Treatment 
Anthelmintics Many anthelmintics work against Ascaris larvae and adults 
 The problem with treatment is the rapid re-infestation and lesions heal within 25 days.  

Withdrawal times may preclude use prior to slaughter 
The adult worm in the gut does reduce the development of future larval migration 

Common differentials 
 Stephanurus dentatus (kidney worm) in the early stages may result in a “milk spot” liver.  Later 

stages liver damage much more severe 
Zoonotic 
 No zoonotic implications. The human Ascaris lumbricoides worm is a separate species 
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BRACHYSPIRA COLITIS 
 

Other names Porcine Colonic spirochaetosis, PCS. Serpulina pilosicoli. 

Causal agent Brachyspira pilosicoli a bacteria 

Age group Mainly affects 10-20 week old growers/finishers (30-90 kg) 

Clinical signs 
Naive herds 

 

A non-fatal wasting diarrhoea disease of growing pigs 
Results in increased days to finish 
Results in a reduction in feed efficiency 
Produces watery/grey brown diarrhoea or loose stools 
The clinical signs are more common 10-14 days after mixing and change of feed 
i.e. to the grower ration 
50% of pigs may show transient to persistent watery to mucoid green to brownish 
diarrhoea without blood -resembles a cow pat. 

Infectivity 
 Pigs are infected by faecal-oral transmission 

There are numerous other associated hosts:- dogs, mice, birds, guinea pigs, 
primates and probably also humans 

Incubation period 
 6 to 14 days 

Stress factors 
 Reduce stressors - transport, overcrowding, commingling, resorting, abrupt dietary 

changes, improper ventilation, wide fluctuation in temperature and inadequate 
feeders and water allocation 

Post-mortem Lesions 
 

 

The colon and small intestine may 
demonstrate areas of inflammation, 
both acute and chronic.  The spiral 
colon contains abundant watery green 
or yellow mucoid and frothy contents.  
Erosions in the colonic mucosa may be 
evident 

Pathogenesis 
 The organism results in intestinal mucosal damage and inflammation resulting in 

enteritis/colitis reducing the surface area of the large intestine available, which 
reduces the absorptive capacity of the intestine reducing efficiency of feed 
utilisation.  The large intestine is critical for absorption of fluids and nutrients 
therefore resulting in diarrhoea.  Damage to the intestinal wall may also aid the 
disease and their toxins to gain access to the rest of the body resulting in systemic 
effects.  
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Diagnosis 
 Bacteriological culture needed, however, samples need to be transported in a media 

such as Amies transport media 
PCR (DNA analysis) can identify the organism 
Histological analysis by silver stains 
Review the health records 

Treatment 
 Aim to identify subclinical infected carriers 

Reduce environmental contamination 
Increase sanitation 
Antimicrobial therapy in both water and feed may be useful 
Reduce access to wildlife, birds and rodents for example in feed stores 
Reduce concurrent causes of enteritis/colitis 
Eliminate all draughts and chilling 
Move towards all-in/all-out 
Reduce scrape through passageways 

Common differentials 
 Swine dysentery, Salmonellosis, TGE, PE (ileitis), Intestinal parasites -

Trichuris suis or Isospora suis (whip worms or Coccidiosis) 
Zoonotic  
 It is possible that the disease may be similar to human colonic inflammation 

and may therefore have a health significance 
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CLOSTRIDIUM DIFFICILE 
 

Causal agent Clostridium difficile 

Age group Pre-weaning predominately before 10 days of age 

Clinical signs 
Acute Yellow pasty diarrhoea, unresponsive to many antibiotics 

May be mild abdominal distension, in the un-castrated male there might be scrotal 
oedema 

Normal pig No clinical signs 

Infectivity 
 Normal contaminant of the environment 

Post-mortem Lesions 
 Mesoclonic oedema and fluid intestinal contents 

Microscopic examination demonstrates acute multifocal, diffuse erosive colitis with large gram 
positive rods on the mucosa 

  
4 day old piglets with a pasty diarrhoea Post-mortem with liquid intestinal contents and 

moderate oedema of the colonic loops. 

Diagnosis 
 Demonstration of organism 

Demonstration of the toxins 
Lack of other obvious causes 

Treatment 
Treatment Review antimicrobial treatment programmes.  In many cases previous overuse of 

antimicrobials likely 
Supportive therapy, Clostridium difficile resistant to penicillin 

Control Initiate a feed-back programme of piglet faeces and intestines of affected piglets to sows 6 
weeks pre-farrowing and gilts in acclimatisation 

Common differentials 
 Causes of pre-weaning diarrhoea in piglets less than 10 days of age.  Check ventilation system 

for chilling and draughts etc. 
Zoonotic  
 Clostridium difficile may cause serious problems in children 
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CLOSTRIDIAL ENTERITIS 
 

Causal agent Bacterial.  Clostridial perfringens  Type C occasionally A or other types 
Age group Piglets less than 1 week (often within 3 days of birth) sudden death 

Piglets 2-3 weeks of age a chronic enteritis 
Clinical signs 
Neonatal piglets Sudden death.  Anus often bright red.  Other piglets very weak and pale 
Older piglets Diarrhoea, which may be intermittent.  Piglets emaciated but can be active and 

alert.  Eventually piglets die.  Often seen in outside farming. 
Post-mortem findings 
Neonatal piglets Intestines full of blood 
Older piglets Chronic thickened enteritis, which make absorption of food very difficult for 

the piglet 

 

Acute 
haemorrhagic 
enteritis in a 3 
day old piglet 

 

Chronic enteritis with a 
thickened bowel. 
Note the intestines have 
gas bubbles visible on 
their surface 

Infectivity 
 Clostridial organisms are very common in the normal environment 

The clostridial spores are very resistant 

Diagnosis 
 Post-mortem examination of affected piglets 

Identification of clostridial organisms in the intestinal tract 
Identification of clostridial toxins, which cause many of the clinical signs 

Treatment 
Affected piglets Oral or Injectable antibiotics with demonstrated efficacy against the clostridium to affected 

piglets and litter mates 
Prevention Vaccinate sows and gilts against clostridial organisms.  Note commercial vaccines do not 

contain Cl. perfingens A, however, autogenous vaccines can be made 
All-in/all-out hygiene 
Effective farrowing house cleaning programmes 
Oral antibiotics to sows pre and post farrowing to reduce spread from the sow.  Bacitracin may 
prove useful  

Common differentials 
 Coccidiosis 

Salmonellosis 
Thrombocytopaenia and other neonatal blood disorders 
Trauma from the sow 

Zoonotic 

 None 
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COCCIDIOSIS OF PIGLETS 
 

Causal agent Isospora suis.  This is a coccidia a parasite 

Age group Occurs between 8 and 15 days of age.  Chronic cases can be seen post-weaning 

Clinical signs 
Acute Diarrhoea tends to occur in individual pigs from approximately 6 days of age, 

but most of the litter has diarrhoea at 8-10 days.  At the start of the diarrhoea, 
vomiting may be seen 
Diarrhoea ranges from white to pasty cream faeces through to a yellowy watery 
scour 
Piglets tend to be in poor condition, hairy and growing more slowly than other 
piglets within the litter 
Mortality rates reach 20% in acute cases 
The diarrhoea is not responsive to antibiotic therapy -excluding sulph medicines 
Piglets which survive often become unthrifty finishers when exposed to high 
pathogen concentrations, as they have little passive immunity and an immature 
gut 
Failure to recognise the disease leads to increased farrowing house mortality, 
poorer weaning weights and increased post-weaning problems 

Sub-clinical Most farms will have Coccidiosis at a low level affecting piglet performance 
Infectivity 
 The coccidial egg, or oocyst infects young piglets by mouth, and relatively heavy infections 

are needed to cause disease.  After ingestion, the organisms move down to the small 
intestines, where they invade the gut wall.  In successive stages of a complex life cycle, 
they emerge from the wall at 5-9 days and again at 11-14 days after infection, and it is this 
emergence which causes diarrhoea. 

Transmission 
 For clinically significant disease to occur, piglets need to be infected with relatively high 

numbers of oocysts 
Oocysts survive well in farrowing house environments.  They are resistant to drying and 
most disinfectants 
Infection from the sow plays only a small part in disease development.  Sows excrete a 
different coccidia called Eimeria 
Most piglets are infected by oocysts carried over from previous litters 
Once the piglet starts with diarrhoea, the intestinal wall is damaged, and treatment will not 
work effectively 
Failure to recognise the disease leads to increased farrowing house mortality, poorer 
weaning weights and increased post-weaning problems 

Incubation period 
 The incubation period is 5 days 
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Post-mortem Lesions 
 There may be very few postmortem findings – steatorrhea (increase of fat in faeces).  

Sometimes there is generalised enteritis.  Scrapes from the intestinal wall may reveal the 
coccidial parasite.  Histological examination are also used, however, note coccidia are also very 
common (normal?) 

Diagnosis 
 Can be very difficult.  Coccidial oocysts are only excreted in the faeces long after the clinical 

disease has passed 
Response to treatment with Toltrazuril or ponazuril (US not licensed for pigs).  Dose 7mg/kg.   

 

Isospora suis 
oocyst only has 
two merozoites 
within the egg 

Eimeria (from the sow) has four 
merozoites within the egg, allowing 
easy differentiation 

Treatment 
 Give electrolytes 

Give extra bedding.   Stop creep feeding.  Increase heat to piglets 
Treat with toltrazuril an oral preparation given at 4 and 10 days of age. Note this can make the 
pigs vomit.  Sulpha-antibiotic medicines may also be used as treatment 

Control Prevent carryover of oocysts from previous litters. 
Clean the farrowing house with an occide disinfectant such as Oocide (Antec International) 
Control of rapid multiplication in infected piglets can be achieved by early and sometimes 
repeated treatment 
Reduce/cease cross-fostering after 2-3 days of age 
Use as a preventive measure toltrazuril oral doser.  Pigs should be dosed at 4 and 10 days of age.  
Note some piglets vomit after being treated 
Sows should be washed/disinfected before entering the farrowing house 
Do not enter pens 
Use separate brushes, forks, shovels in each farrowing room 
Control flies 
Reduce draughts and other environmental stress factors 

Common differentials 
 Other causes of preweaning diarrhoea.   Stress induced diarrhoea 

Zoonotic 
 None 
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NON SPECIFIC COLITIS 
 

Causal agent None identified. Diarrhoea of weaned pigs of any age from weaning to slaughter.  Diarrhoea 
can occur within hours of consuming a new batch of pelleted feed and they can dramatically 
cease within hours of the removal of the suspect feed.  Considered important factors are 
nutrition, infectious agents, and draughts 

Age group Weaning to slaughter pigs, most common between 25-30 kg pigs 

Clinical signs 

 

Softening of faeces with/without mucus and/or blood 
Diarrhoea can develop 

Decreased growth rate.   Feed conversion increases 

Most common between 8-10 weeks of age 

More commonly seen in fast growing pigs on high density diets 

Infectivity 
 Agent not recognised, but can appear to spread around and between farms 

The syndrome classically occurs with a particular feed and when this is changed the ‘disease’ 
disappears.  Nutritional factors known to affect digestion are: 
Presence of trypsin inhibitors in peas, beans and soya 
Poor quality fat 

Post-mortem Lesions 

 

The colon and small intestine may demonstrate areas of inflammation both acute and chronic.  
The spiral colon contains abundant watery green or yellow mucoid and frothy contents.  In 
some cases there may be no gross lesions. 
 
The photograph shows raised rugae in the inside of the large bowl but few other lesions 

Diagnosis 
 Based on the clinical signs and absence of other specific organisms 

Treatment 

 

Improve the environment, remove draughts and ensure that the stocking rate is correct – photo 
shows a growing shed being examined for draughts 
Do not place pigs into buildings which are damp and cold 
Check and clean the water supply 
Ensure the correct pig is placed in the building 
Change the feed to a meal  
Establish an all-in/all-out programme 

Common differentials 
 Other causes of post-weaning diarrhoea 
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E. COLI  GENERAL NOTES 
 

Name Escherichia coli 

Agent Bacteria belonging to the Enterobacteriacae.   
Other members include salmonella and klebsiella 

Diseases 0-3 days of age 
associated with 
toxins 

Sudden death, often with few clinical signs.  Those that survive can be very 
stunted with a gaunt hair staring coat.   Reddening of the skin of the perianal 
area and under-side of tail may be present. 

 

Pre-weaning 
diarrhoea 3 to 
10 days of age 

Loose to watery brown, white or cream coloured diarrhoea.  Reduced gain 
and loss of weight, depression and loss of appetite, rough hair coat, sunken 
eyes, unthrifty appearance with ribs and backbone highly visible.  One or 
two days of diarrhoea pre-weaning can add 5 days to finishing. 

 

Post-weaning 
diarrhoea 1 - 
10 days post-
weaning 

Loose to watery brown, white or cream coloured diarrhoea.  Reduced gain 
and loss of weight, depression and loss of appetite, rough hair coat, sunken 
eyes, red streaking or soreness in the anal region, unthrifty appearance with 
ribs and backbone highly visible.  One or two days of diarrhoea post-
weaning can add 5 days to finishing. 

 

Bowel oedema Toxins from E. coli in the stomach and intestines in the post-weaning period 
result in oedema throughout the animal which presents with swollen eyelids 
and death and ill thrift.  Some neurological signs can be seen.  Presenting 
signs seen most commonly second week after weaning. 

 

Mastitis Immediately after farrowing, reddening hard and hot mammary gland.  Most 
E. coli mastitis is actually from toxins from the intestines rather than 
mammary gland. Toxin works against the hormone: Prolactin 

 

Cystitis and 
some 
involvement in 
pyelonephritis 

Many sows have cystitis after farrowing or service associated with poor 
urination or hygiene.  If the infection is complicated with other bacteria, 
such as Actinobaculum suis from the boar's prepuce, the kidneys can become 
infected as well (pyelonephritis). 

The organism The bacteria are the large oval in the centre.  
Surrounding the bacteria are 'hairs' called 
fimbriae which contain the adhesion factors 
which the bacteria use to stick to the host cells.  
Flagellae are long and used to move the bacteria.  
The example shown has no flagella. 

 
Classification By cell wall O antigens O147 for instance 

Fimbriae F antigens (use to be K antigens) F1,F4 (K88), F5(K99), F18 (F107),  
F6 (987P), F41 and FP 

Flagellae H antigens (not used to classify E. coli) 
Therefore the E. coli can be given a code which is useful to indicate its likely role in the disease.   

For instance:  diarrhoea is often associated with O147, F4, F5  this is E. coli Abbotstown 
Bowel Oedema is associated with F18 fimbriae. 
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Recognising the code is important in the selection of the correct vaccine 

 Toxins E. coli can produce a number of toxins 
Exotoxins LT and ST toxins are actively produced by some strains.  These are important in 

causing scour. Shigela-like toxin type II variant (SLT-IIe), Stx2e, verotoxin oedema 
disease principle act on the wall of the small arteries resulting in oedema.  
Enteroaggregative (EAST1) toxin. 

Endotoxins From breakdown products from the cell wall which plays a role in mastitis as it acts 
against Prolactin (the hormone which releases milk) and in urinary tract diseases.  
Major cell wall toxin called Lipid A. 

Diagnosis 
 Laboratory cultures.  The collection of the sample is critical and requires a rectal swab from a 

recently infected (ideally untreated piglet) or if the problem is severe the submission of live recently 
ill pigs provides the best material. 
Checking for and ruling out viral or parasitic causes  
Examine intestinal pH, when at 8 or above suggestive of E. coli 
Check herd history, past treatments, feed medication, incidence of scour 
Determine age of affected pigs, disinfectants used, pig flow and environmental effects 

Treatment and control 
Hygiene Adequate pressure washing.  Utilise All-in/All-out.  Sick animals are not put back through the 

system. 
Pre-weaning scour Check for draughts and colostrum intake 
Post-weaning 
scour 

Check mixing routines, draughts and temperature variations/cooling curves. 

Antibiotics Ideally after the organism has been grown in the lab.    The E. coli is grown and then tested against a 
range of antibiotics to determine which will provide the best cure 

Vaccines To the sow and via colostrum to the piglet.  Note vaccine storage and administration have got to 
follow prescribed protocols.  Water vaccines are available for bowel oedema 

Farming Practices To reduce stressors on the pig, particularly in neonate.  Many cases of 'scour' associated with E. coli 
will respond poorly to antibiotics as the real cause is draughts.  Examine each area in detail and 
remove as many of the stress factors as possible.  Even a barely perceptible draught can result in a 
wind chill 3•C below thermometer readings.  Draughts can be considered chilling air with a speed in 
excess of 0.2m/s 

Colostrum The vital ingredient to survival pre-weaning.  Feed back of weaner faeces is given to sows and gilts 
to ensure that her colostrum is adequate 

Feeding routines Ensure good quality feed is being used as creep.  Check feed quality actually being fed not just in the 
bag.  Check feed for allergic factors, i.e. plant proteins being fed too early.   In pre- and post-
weaners provide small amounts of fresh feed several times a day, this helps to minimise digestive 
stress 

Dry sow feeding Effective and disciplined feeding regimes are required to reduce udder oedema, mastitis and 
constipation 

Adequate Water The lack of water is a major stress factor on the pig at all ages.  However, insufficient marginal 
water supplies play a major role in the cause of cystitis and kidney disease in the pig 

Genetics With bowel oedema in particular, only pigs which have the correct genes to allow the F18 fimbriae 
to attach will result in the disease. Changing the genetics may result in removal of the disease from 
the farm.  There are F4 negative pigs, but these have not been exploited commercially.  F18 negative 
pigs are commercially available 

Zoonotic implications 
 E. coli is a potential pathogen in humans.  However, the more significant strain  

E. coli VTEC 0157 is only very rarely found – less than 0.3% of carcases in a UK study 
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BOWEL OEDEMA 
 

Causal agent Escherichia coli with the STx2e toxin.  Normally associated with the F18 (rarely F4) fimbriae 
attachments. The E. coli is β haemolytic. 

Age group 2 weeks post-weaning 

Clinical signs 
 Sudden death 2 weeks post-weaning. 

Pigs present with diarrhoea and neurological signs 
Leg paralysis, splaying, staggering, circling and severe ataxia 
Swollen eyelids 

  

Dying weaner with swollen 
eyelids. 

Transmission 
 From pig to pig – faecal oral route 

Post-mortem lesions 
 Oedema of the mesocolon, stomach, eyelids and forehead 

The Stx2e toxin is a vasotoxin causing microangiopathy – leakage of the capillary vessels.  This leads to 
oedema.  The blood pressure increases to 20 mm Hg resulting in oedema of the brain and neurological 
signs. 

 

Oedema in the loops of the spiral colon 

Diagnosis 
 Isolation of the F18 antigen and the STx2e toxin. 

Treatment 
Affected litters Acidify the water supply with 22g citric acid per litre drinking water for the first 21 days post-weaning 

Zinc Oxide at 2300g/tonne.  Ensure dosage is accurate. 
Antibiotics where possible. 
All-in/all-out 
Thoroughly clean between batches 
Minimise utensil spread 

Vaccine Sow vaccination will not prevent bowel oedema 
Vaccinate with the non-toxigenic F18 at weaning, one week post-weaning and 4 weeks post-weaning 
through the water supply. 

Genetics Possible to use resistant pigs – recessive gene 
Change boar line and possibly sow line. 

Common differentials 
 Meningitis associated with Streptococci or Haemophilus parasuis. 
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ESCHERICHIA COLI PRE AND POST-WEANING DIARRHOEA 
 

Causal agent Escherichia coli – E. coli.  A gram negative rod bacteria 

Age group From birth to around 10 days of age.  First few weeks post-weaning 

Clinical signs 
0-3 days Sudden death, with very few clinical signs.  Possibly some diarrhoea 

3-10 days Acute and chronic diarrhoea, pasty yellow colour.  Piglets may be found dead, but most have 
clinical signs which lead to dehydration and ultimately death. 

Post-weaning Acute and chronic diarrhoea.  Weaners may demonstrate ill-thrift.  The diarrhoea progressively 
leads to dehydration and death. 

   
Neonatal death Diarrhoea in farrowing  Piglet with E. coli diarrhoea 

   
Diarrhoea on the walls Diarrhoea post-weaning E. coli diarrhoea in weaners 

Transmission 
 E. coli are ubiquitous (everywhere).  Some types are more pathogenic depending on fimbriae.   

The organism may be easily transmitted around the farm. 

Post-mortem Lesions 
 There may be very few gross pathological findings.  Dilated swollen small intestines fluid 

filled.  Sometimes congestion of the stomach or small intestines may be seen.  The intestinal 
contents will be alkaline. 

  
Gross-postmortem findings dilated small 
intestines and stomach 

Loops of bowel with very watery alkaline 
diarrhoea 
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Diagnosis 
 

 

Drawing of the classification of Escherichia coli 
Pathogenic swine E. coli are normally classified 
by: 
Have one of the following four fimbriae 
(attachments) F4 (K88), F5 (K99), F6 (987P) or 
F41 
Haemolytic.  Produce toxins (exotoxins) – LT, 
Sta or STb.  
Most E. coli problems are associated with 
management and environmental factors, in 
particular draughts.  Examination of the 
environment is an essential component to any 
diagnosis. 

As soon as diarrhoea starts, submit rectal swabs 
If piglets die, submit piglet for post-mortem examination 
If diarrhoea continues, submit live piglets before treatment 

Treatment 
Individual litters Treat whole litter as soon as one piglet starts to show symptoms 

Place a trough drinker filled with water, electrolytes and glucose.  This must be replaced at least 4 times 
daily.  Keep clean 
If creep is provided, remove the creep 
All piglets to be given colostrum 
Administer antimicrobial oral dose measured doses once a day by mouth, see the practice.  Ensure you do 
not use this medicator for healthy piglets 
Inject with a suitable antimicrobial. 
Clean up diarrhoea as soon as possible 
The stockpeople must wash their hands after treating the piglets and dip their boots in disinfectant 
Syringes or oral dosers must not be used on a sick piglet and then used on a healthy piglet 
If diarrhoea occurs after day 10 consider coccidiosis 
Ensure iron injections are appropriate especially with post-weaning scours 

Cross-fostering Piglet’s movements must be carefully monitored.  A lot of scouring is associated with fostering.  Review 
cross-fostering protocols 

Utensil movement All rooms should have their own brush and shovel 
Each brush and shovel should be placed in disinfectant when not in use.  Ensure disinfectant is still working 
Teeth clipping, tattooing, notching and tail docking equipment must be thoroughly cleaned between rooms 
Ensure that the rooms are thoroughly cleaned between batches 
Consider lime-washing to enhance hygiene and disinfection 

Control Pressure washing principles must be exemplary 
Practice lime washing if possible 
Practice all-in/all-out – pig flow 
If diarrhoea is a persistent problem have the environment examined in detail i.e. for draughts 
Ensure preventative protocols are adhered to, i.e. vaccination and feed-back 
F4 genetically resistant pigs are available but not used commercially. 

Common differentials 
 Viral diarrhoea – normally acid intestinal contents.  Coccidiosis 

Zoonotic implications 

 E. coli has the potential of being zoonotic 
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PRE-WEANING SCOUR PROTOCOLS 
 

Piglet treatments 
1 Treat whole litter as soon as one piglet starts to show symptoms 

2 Place a cube drinker filled with water, electrolytes and glucose.  This must be replaced at least 
4 times daily.  Keep clean 

3 If creep is provided, remove the creep 

4 All piglets to be given colostrum 

5 Administer antimicrobial oral dose measured doses once a day by mouth, see the practice.  
Ensure you do not use this medicator for healthy piglets 

6 Inject with a suitable antimicrobial. 

7 Clean up diarrhoea as soon as possible 

8 The stockpeople must wash their hands after treating the piglets and dip their boots in 
disinfectant 

9 Syringes or oral dosers must not be used on a sick piglet and then used on a healthy piglet 

10 If diarrhoea occurs after day 10 consider coccidiosis 

Cross-fostering 
1 Piglet’s movements must be carefully monitored.  A lot of diarrhoea is associated with 

fostering.  Review cross-fostering protocols 

Movements of utensils and people from one room to the next 
2 All rooms should have their own brush and shovel 

3 Each brush and shovel should be placed in disinfectant when not in use.  Ensure disinfectant is 
still working 

4 Teeth clipping, tattooing, notching and tail docking equipment must be thoroughly cleaned 
between rooms 

5 Ensure that the rooms are thoroughly cleaned between batches 
6 Consider lime-washing to enhance hygiene and disinfection 

Investigation 
1 As soon as diarrhoea starts, submit rectal swabs 

2 If piglets die, submit piglet for post-mortem examination 

3 If diarrhoea continues, submit live piglets before treatment 

Long term 
1 Pressure washing principles must be exemplary 

2 Practice lime washing if possible 

3 Practice all-in/all-out – pig flow 

4 If diarrhoea is a persistent problem have the environment examined in detail i.e. for draughts 

5 Ensure preventative protocols are adhered to, i.e. vaccination and feed-back 
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Classic “causes” of pre-weaning diarrhoea 
 

1 A range of disease agents – E. coli, TGE, Coccidiosis, Clostridia, 
Rotovirus etc. 

2 Almost any air movement is undesirable >0.2 m/sec (> 50 feet/min)  is  a 
draught 

3 Chilling of the piglets, check lying patterns and creep temperatures 
(ideally 30•C) 

4 Variable temperatures in the creep 
5 Damp floors particularly in the creep area 
6 Poor colostrum intake 
7 No milk in the sows, check udder line – mycotoxins and management 
8 Degree of cross-fostering 
9 Piglet treatments not been clean enough,  Check cross-contamination 

between healthy and sick piglets 
10 Infection transfer - is there a separate brush and scrape for each room, 

foot baths, personal hygiene 
11 Poor room cleaning between batches 
12 Number of sows farrowing each week, application of all-in all out and 

pig flow 
13 Presence of udder oedema 
14 Amount of navel bleeding 
15 Type of iron injection utilised, more post-weaning scour 
16 Vaccine storage protocols 

 
As part of the investigation, if post-mortem examinations are required, select an acutely sick 
piglet, not a chronic piglet which is likely to have secondary infections which may mask the 
actual causal agent(s). 
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GASTRIC (STOMACH) ULCERATION 
 

Age 
group 

Any age group can present with a stomach ulcer.  However they are more significant in 
lactating sows and grower pigs older than 8 weeks.  The condition can occur in 100% of 
groups of pigs with levels of 50% of sows and 60% of growers being commonly seen. 

Clinical signs 
Peracute Death or collapse of apparently healthy animals.  The animal may be pale 
Acute Animals weak and wobbly on their legs.  The animals are anaemic with increased 

respiration. They may grind their teeth and wag their tail in pain.  Animals lie down and 
fidget trying to find a comfortable position.  The animal passes bloody tarry faeces 
(melaena).  Vomiting may be noted.  The animal is generally anorexic.  The rectal 
temperature is normal; however, if subnormal it generally indicates a poor prognosis.  
The animal may be pale. 

Chronic Either presents as an extended duration of acute symptoms with weaker animals. This 
may be misdiagnosed as pneumonia in growers. 
In some chronic cases the oesophageal entrance becomes narrow and a stricture occurs.  
The pigs vomit shortly after feed and run off rapidly. 
Or no symptoms and the lesion is found as an incidental finding at post-mortem 

Pathogenesis 
General While bacteria and fungi are often found in association with ulcers no specific 

infectious cause has been confirmed in pigs.  Note in man Heliobacter pylori are 
associated with ulcers.  Other associated conditions may be copper and zinc toxicity, 
stress/psychological reasons in particular starvation (for only 12 hours), transportation, 
crowding and mixing with unfamiliar pigs. 

Feed related It is important to minimise the number of small particles in the feed below 500 µm (0.5 
mm).  Whey may be associated with gastric ulcers.  Feed with high concentrations of 
unsaturated fatty acids especially together with a vitamin E deficiency are particularly 
prone to gastric ulcerations.  Mycotoxins may also play a role in gastric ulcers.  Other 
factors that have been associated are a low protein diet, a high energy diet and diets 
containing more than 55% wheat. Note the wheat type may also have a role as high 
yielding wheat can have sharp spicules. 

No feed Pigs which do not eat are very likely to develop stomach ulcers, especially if the period 
exceeds 24 hours.  The effect of fine ground feed may be more significant in the 
maintenance of ulcers rather than their cause. 

 

   
Feed examination of particle size 
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Post-mortem findings 

      
Normal oesophageal entrance                          Gastric ulcer in a weaner                Ruptured stomach blood filled abdomen 

      
Chronic ulcer with scarring of oesophageal entrance, this can lead to a stricture of the oesophagus and the pigs vomit shortly after feeding 
 
In peracute/acute cases the stomach may be filled with dark/black blood sometime with a large blood clot.  In the more 
chronic cases there may be black streaks in the stomach contents.  The large intestine is full of black tarry faeces.  The 
ulcer varies from mild erosion to a large ulcer with a thickened scarred wall boundary.  Note chronic ulcers may bleed 
more than the acute looking ulcer due to capillary blood vessels oozing blood over a long period of time. Acute death is 
associated when the ulcer invades an underlying large blood vessel 

Diagnosis 
 Clinical signs.  Necropsy finding.  Blood in faeces -melaena. 

Treatment 
Individuals Treatment with aluminium hydroxide or magnesium silicate can help to line the stomach 

and protect the ulcer from the stomach acids and thus healing can take place.  Feeding 
straw/hay may help to increase the fibre content and may help to heal the ulcer.  The use 
of injectable painkillers may relieve some of the pain.  In expensive individual pigs H2 
blockers or alternatives may be useful but are unrealistic in commercial situations. 
Get the pig to eat – use milk/rice/beer mix to encourage eating 

Herd Vit E may be helpful at 100 g/tonne.  Check feed sieve size not less than 3.5 mm.  
Ensure feed is clean and stored adequately.  Reduce stress factors.  Increase straw in diet. 
Increase body condition of sows. 
Increasing the feed size to a mean of 750 µm for 2 weeks may help the ulcer to heal.  
This may be useful to consider for new gilts as part of their introduction/isolation 
protocol. 

Common differentials 
 Swine dysentery, Salmonella choleraesuis, PIA, torsion of intestine, warfarin 

poisoning, copper poisoning, other cause of sudden death. 
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PORCINE EPIDEMIC DIARRHOEA 
 

Causal agent Porcine Epidemic 
Diarrhoea Virus a 
Coronavirus - RNA virus 

 

The virus particles are 
called “corona” because of 
their appearance of a sun 
with the surrounding 
corona 

Other names PEDV 

Age group Type 1 affects all age groups but not suckling piglets 
Type 2 affects all age groups, clinical signs particularly severe in naive piglets 
but is not TGE virus – another coronavirus. 
The disease is reported in Europe and Asia but not in the America’s or 
Australia 

Clinical signs 
Acute Naive 
herd 

Explosive outbreak similar to TGE 
Mortality  of piglets may reach 80% 
Acute watery diarrhoea in piglets 
Diarrhoea and vomiting may be seen in all age groups 
Problems persist for 4-6 weeks 
The condition can occur at any time but is more severe in the winter 

Endemic herd Little or no problem virus progressively dies out 
Disease may be more persistent than TGE 

  

 

 
Piglets with PEDV Sow diarrhoea with PED Dilated small intestine 

Incubation period 
 Pathological findings can be seen in 12 hours. Infection can take up to 5 days 

Transmission 
 Transmission is via the faecal oral route 

Role of formites is very important 
Mechanism of persistence is not known 

Post-mortem Lesions 
 Lesions are mainly in the jejunum and ileum.  The duodenum is less affected.  

The lesions are villus atrophy.  The pH of the intestine changes to acidic.  In 
Escherichia coli infections the pH becomes more alkaline 
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Diagnosis 
 The virus is distinct from TGE and PRC 

Immunohistochemistry of the infected intestines 
Antibody tests useful, but virus and antibodies may be present without clinical 
signs 

Treatment and control 
Treatment No specific treatment 

Provide supportive electrolytes for affected piglets.  Piglets may require 
supportive therapy for 2 weeks, until intestinal tract heals 
Ensure all piglets get colostrum 
As the virus does not spread rapidly around the farm, attempt to isolate the next 
3 weeks worth of farrowing sows 

In an outbreak Feedback farrowing house diarrhoea and gut materials from infected piglets to 
sows from breeding to 3 weeks pre-farrowing.  Ensure gilts in isolation receive 
this material as well 
Stop introduction of new animals into the herd for 6 weeks 

Control Ensure gilts receive feed back  
Good biosecurity and practice all-in/all-out 
Purchase gilts and boars from known negative herds 

Common differentials 
 Transmissible Gastroenteritis.  Salmonellosis 
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PORCINE PROLIFERATIVE ENTEROPATHY 
 

Other names Ileitis, PIA, Porcine Intestinal Adenomatosis, Red Gut.  Porcine Enteropathy. 

Causal agent Lawsonia intracellularis  an intracellular curved bacteria. 

Age group Acute form occur in young breeding stock or finishing pigs 
Young growing pigs exhibit chronic forms of the disease 
The disease, albeit not apparent, can affect 15 to 50% of the growing herd 

Clinical signs 
Acute Form 
Proliferative 

haemorrhagic 
enteropathy 

(PHE) 

 

 

Death (often the first signs seen).  Pale and anaemic animals.  
Depression, reduced appetite and reluctance to move.  Retarded 
growth.   Watery, dark or bright red diarrhoea.  The hindquarters 
may be stained with bloody faeces.  Abortion may occur in 
recovering animals often within 6 days of the onset of clinical signs.  
More often seen in young adults greater than 70 kg. 

Chronic forms  More often seen in growing animals 20 to 70 kg.  The clinical signs 
depend on the extent of the intestinal lesions. 

PIA 
Necrotic ileitis 
Regional Ileitis 

 

With Porcine intestinal adenomatosis (PIA) clinical signs can be 
very slight with irregular periods of diarrhoea and anorexia.   
Animals with Necrotic ileitis have more severe clinical signs in 
individuals with severe loss of condition and often persistent scour.  
Death is not uncommon.  Major effect is the increased FCR and thus 
feed costs necessary to finish the animal.  In chronically affected 
herds, days to slaughter may be extended by up to 14 days 
Animals with regional ileitis also present with severe loss of 
condition and sometimes a terminal peritonitis 

Infectivity 
 The pigs are infected by oral contact with faeces from infected pigs and the disease can be shed 

for at least 10 weeks. 
Nearly all farms have the organism present on the unit 

Incubation period 
 The incubation period is 13 days 

Diagnosis 
 Examination of faecal samples for L. intracellularis by specific antibody stains 

PCR (DNA) analysis of faeces for the bacteria.  The bacterium does not grow in media.  There 
are blood tests available 
Histology of the intestine may be useful for presumptive diagnosis 
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Post-mortem Lesions 
Post-mortem 
findings 

Post mortem findings generally restricted to the terminal 50 cm of the small intestine and possibly just into 
the spiral colon and caecum. 

  
PHE The small intestine and large intestines are dilated and filled with a 
formed blood clot.  The colon contains black tarry faeces.  The intestinal 
contents are rarely liquid.  The intestines bulge out of the abdomen once 
opened. 

PIA: The intestinal wall thickens often with oedema to varying degrees. 
The mucosa is thrown into folds and may result in sharply defined plaques 
or marked multiple polyp formation. 

  
Necrotic ileitis:  There is necrosis of the underlying PIA lesion resulting in 
yellow/grey cheesy masses that adhere tightly to the wall. 
 

Regional ileitis:  The lower intestine becomes thickened and ridged.  
Often referred to as hosepipe gut.  Ulceration can be seen in the mucosa. 

Treatment 
 Oral vaccines can be very effective. 

Antimicrobial therapy, Tylosin (Valnemulin) and Tiamutin very effective. 
Wash and disinfect pens 
Minimise mixing of pigs 
Use all-in/all-out 
Maintain proper pig density, water and feeder space 
Maintain proper building temperature and ventilation 
Match health history of incoming pigs to those of the farm 
Reduce scrape through passageways 

Common differentials 
 Intestinal twist, Haemhorragic bowel syndrome, gastric ulceration, Swine Dysentery, Salmonellosis, Whip 

worms and chronic TGE 
Salmonella - colon and focal ulcers and lymph node enlargement 
Swine dysentery - large intestine only, without swelling of lymph nodes 
Whip worms -  pin point lesions in colon and adult worms in large intestine 

Zoonotic 
 Unsure.  Lawsonia intracellularis has been recognized in other animals – horses and hares. 
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PIG PARASITES 
 
External Parasites 
Mange 

 
The mange mite 

 
Dirty ears in an adult boar 

Mange is caused by infection with the microscopic burrowing mite 
Sarcoptes scabiei var suis.  All parts of the its life cycle, the egg, larvae, 
nymph and adult develop below the surface of the skin and only require 
15 days to complete.  Experimentally the mite can live for up to 3 weeks 
off the pig, however, at temperatures higher than 25C the mite does not 
survive more than 3 days. 
The consistent clinical sign is rubbing and scratching.  All ages can be 
affected from weaner to adult and the worse cases can be in the growing 
pig with PRRS infections.  Classical signs are excess wax in the ear 
form which the mites can be identified; however, it can take 25 scrapes, 
even from infected herds, to find the mite.  Monitoring of mange is 
carried out in the slaughterhouse.  Treatment and control is by the 
establishment of mange free herds or in chronically infected herds by 
the use of in-feed or injection of ivermectins or pour on pesticides.  It is 
estimated that about 70% of the UK national finishing herd is infested 
with mange.  Up to 10% loss in FCR and growth rates have been 
reported.  The mite is not infective to man. 
Lice 

 

The pig biting louse is Haematopinus suis.  These are the biggest louse 
known to man and are readily observed.  The life cycle occurs on the 
body and takes 30 days to complete from egg to adult, however, the 
louse cannot live for more than 3 days away from the pig making 
control technically easier than with mange although in practice this has 
proven more difficult.  It is possible that swine pox may be carried by 
lice.  Lice are very sensitive to standard mange treatments. 
Internal Parasites 

 
         Egg         Worm from anus 

 
White spots on the liver surface 

Ascaris –milk spot 
Ascaris suum is a large round worm which lives in the intestinal tract of 
pigs, with a prevalence of between 50 and 75% of herds.  The female 
worm produces around 2 million eggs per day; however, production is 
very variable.  The eggs are difficult to find in the faeces and special 
techniques are employed to attempt to find the egg.  The eggs are very 
sticky and are resistant to most disinfectants, but heat (steam) are direct 
sunlight are effective in destroying the egg’s viability.  The eggs are 
able to survive for more than 7 years in pasture or housing. 
Once ingested the egg hatches and the larvae pass through the intestinal 
wall and migrate via the blood stream to the liver.  The worm is only in 
the liver for 5 days.  The liver damage heals by scarring, producing the 
white marks on the liver surface or ‘milk spot liver’.  These lesions heal 
within 25 days.  The larvae leave the liver and migrate to the lungs 
where they contribute to respiratory diseases such as Enzootic 
pneumonia or Swine Influenza.  Ascaris may cause a cough in piglets in 
the farrowing house.  The larvae are then coughed up and swallowed 
and once back in the intestinal tract they mature to adults.  The time 
interval from ingestion to producing eggs can be as short as 40 days.  
Ascaris is important to the pig industry as the disease reduces growth 
rates and feed conversion and may aggravate other diseases.  It also has 
a direct economic loss to the slaughtering industry though liver 
condemnations. 
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Strongyle worms 

 

There are two important strongyle worms in the pig.  Hyostrongylus 
rubidus, the red stomach worm and Oesophagostomum dentatum which 
lives in the large intestine.   Neither of these worms migrates around the 
body, but lives in the wall and lumen of the intestines causing local damage 
which results in poor food conversion and growth.  They both contribute to 
the ‘thin sow syndrome’ and while controlled in housed sows may become 
an increasing problem again with loose housing.  The level of infestation is 
calculated through the worm egg count. 
Whip worms 

 

Trichuris suis is the pig whip worm and lives in the large bowel and causes 
local damage to the intestinal wall.  These worms do not migrate around the 
body.  This may play a marginal role in the ‘thin sow syndrome’.  They are 
readily recognized through a worm egg examination through their bipolar 
egg shape. 
Trichinella spiralis  
This is an important parasite of the pig, but is rare in the undeveloped 
countries.  The worm is important as man may become infected resulting is 
severe muscular pains and swelling of the face.  The life cycle is different 
from the worms described so far.  The adult worm lives in the intestine of 
pigs, but no eggs are laid.  The larvae develop within the female worm.  
The larvae are released from the female and migrate through the intestinal 
wall moving through the body eventually localizing in muscle tissues.  Here 
they wait (for up to 24 years) until the muscle in eaten by another pig, a rat 
or man, when the live cycle starts again.  Diagnosis of trichinella is through 
examination of muscle tissues, especially the diaphragm. 

 
 

Lung Worm  
The pig lung worm is called Metastrongylus apri.  This adult worm lives in 
the bronchi and bronchioles of the pig where it can cause local damage and 
coughing.  The eggs containing fully formed larvae are laid by the female, 
coughed up, swallowed and passed out of the pig via the faeces.  The larvae 
are then eaten by an earthworm where it remains in the blood vessels.  The 
earthworm is eaten by the pig and the larvae migrate through the intestinal 
wall to the lungs where the cycle starts again.   Earthworms are able to live 
up to 7 years and so once pasture is infected it will take a long time to 
eliminate the parasite.  
Other round worm parasites  
There are a number of other parasites especially in the warmer climates, 
two worthy of note are Stephanurus dentatus (the kidney worm), very 
common in the southern states of the USA where the migrating larvae can 
cause severe liver damage and Strongyloides ransomi which is a worm 
which can kill piglets due to diarrhoea resulting from damage to their 
intestinal tract. 
Photo shows liver damage with Stephanurus dentatus 

 
Tape worms  
With increased vigilance in the slaughterhouse, tape worms of pigs are now 
rare.  Of particular important is Taenia solium, where the pig is the 
intermediate host.  The larvae develop into a cyst and when infected pork is 
eaten by man the tape worm develops in the intestinal tract. 
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POST-WEANING ILLTHRIFT SYNDROME  
 

Causal agent None – starvation.  The piglets fail to learn to eat and drink post-weaning 

Age group Immediately post-weaning – not dependent on weaning age but more common when piglets 
weaned before 17 days of age 

Clinical signs 
 Severe emaciated weaners 10-15 days post-weaning 

Weaners gaunt, dehydrated often incoordinated and lethargic 
Affected weaners often exhibit signs of vice – penile sucking, sham nursing 
Other weaners look normal 

   
Infectivity None 
Transmission None 

Post-mortem Lesions 
 In the classical case the stomach and small intestines will be empty of food. 

The stomach may be filled with fluid and possibly just straw (if housed on bedding) 
However, the weaner may have just figured out how to eat.  
Absence of body fat and the superficial inguinal lymph nodes may be more prominent 
Liver may be pale 
Histological changes in small intestine include villus atrophy and fusion 

  
Stomach and intestines empty Liver paler than normal 

Diagnosis 
 Small intestinal histology indicative of not eating 

Treatment 
 Improve management of the post-weaning period 

Gruel feeding 
Ensure that gruel feeding does not continue beyond day 5 post-weaning or a double weaning 
effect will occur 
Examine pig flow and weaning age.  Increase weaning age if possible 
Feeding creep feed pre-weaning appears to have little impact on the progression of the 
condition 
Ensure 

Common 
differentials 

PMWS/PCVAD – but normally occurs after 15 kg – pigs with PMWS have learned to eat post-
weaning 

Zoonotic None 
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RECTAL STRICTURE IN THE PIG 
 

 
Appearance of a rectal stricture in the grow finish house 

  
Gross post-mortem appearance of a rectal stricture. Gross view of the abdomen showing grossly dilated 

large bowel. 

  
X ray of a rectal stricture, indicated by the white 
arrow. 

Post-mortem internal view of the rectum, the 
scarred rectum indicated by the black arrow 

Treatment: There is no effective treatment for rectal strictures.  Once recognised 
euthanasia is the only option. 
Causes:  Possible causes include: trauma of the rectum during defecation (bitten by 
another pig), end-stage of rectal prolapse, Salmonellosis, mycotoxins. 
Control:  Review causes of rectal prolapse.  Review salmonella and feed management.  
Note certain cereal grains may break into sharp spicules increasing large bowl irritation.  
Change from grinding to rolling as part of the investigation process. 
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Rotovirus  
 

Causal agent Virus – Rotovirus Double stranded RNA non  enveloped 
Type A most common, but many strains.  Also 5 types A-E are known in pigs. 

Age group Clinical signs normally between 7 and 14 days of age.   
Clinical signs unusual over 28 days of age 

Clinical signs 
No colostral 
immunity 

Severe clinical signs in young pigs below 14 days of age. 
Severe profuse diarrhoea.  Diarrhoea watery, yellow, white with flecks of 
tissue. 
Diarrhoea continues 3-5 days and mortality may reach 100% 

Colostral immunity No clinical signs or mild diarrhoea. 
May contribute to other causes of diarrhoea – E. coli for example 

  
Watery and yellow diarrhoea Diarrhoea may also contain vomit 

Infectivity 
 The virus is extremely resistant to temperature, chemicals and disinfectant, pH 

changes. 
The virus will survive 3 months or more in the environment. 

Transmission 
 The virus is ubiquitous (everywhere).   

Transmission is by the oral-faecal route. 
Sows may excrete the virus at the time of farrowing 
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Post-mortem Lesions 
 Very watery diarrhoea and dilated small intestines 

The small intestinal villi will be shorter – up to 1/10 length of normal 
pH of the intestinal contents acidic (E. coli normally alkaline) 
Note recovery of intestine may occur within 72 hours so postmortem findings 
more severe in acute case. 

 

 

 
 
 
 

 
      Normal small intestine villi Shortened villi with Rotovirus 

Diagnosis 
 Difficult as the organism is common and antibodies are normal 

Histological examination of the intestine in acute cases 

Treatment 
Sick pigs Supportive treatment with electrolytes 
Preventative 
Feedback Essential to ensure that the gilt is provided with experience of the farm’s 

Rotovirus population so she can pass this immunity on to her piglets 
 Feedback to sows 6-4 weeks pre-farrowing during outbreak 
Colostrum Review colostrum availability- especially fostering protocols 
Hygiene All-in/all-out and good hygiene between groups will help reduce clinical signs 
Vaccine Available in some countries but many not be effective due to the number of 

different strains 
Common differentials 
 TGE and EPD. 

Play a common role in other piglet diarrhoea’s – E. coli and Coccidiosis 
Zoonotic 
 Rotovirus is a common virus of Man, but direct transmission not demonstrated. 
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SALMONELLOSIS 
 

Causal 
agent 

Bacteria belonging to the genus Salmonella.  There are numerous types of Salmonella that can cause a variety 
of 'disorders' in pigs.  The classic salmonella of pigs is Salmonella choleraesuis var kunzendorf which is rare in 
EU but common in the USA and Salmonella typhimurium which is much more common worldwide. 
Salmonella infections should be distinguished into two different problems 
1.     Salmonella infections as a disease of pigs which is covered in this note 
2.     Salmonella contamination of pork and retail products 

Age group All ages can be affected 

Clinical signs 
 The clinical signs differ depending on the type of salmonella infecting the individual pig.  Many salmonella 

show no clinical signs in the pig 
Septicaemia 

 

 

Septicaemic salmonellosis is often associated with S. choleraesuis 
This is generally seen in pigs 3 weeks to 5 months of age 
It is rare in suckling pig, probably due to intestinal lactobacilli predominance 
The disease presence as a piglet reluctant to move, anorexic, with a high temperature 40.5-41.6•C 
The piglet may have a shallow cough 
The piglets are generally huddled 
A few piglets may be found dead with purple (cyanotic) extremities 
After a couple of days a yellow soft faeces/diarrhoea may be seen.  
Diarrhoea faeces are often golden coloured 
S. choleraesuis is a pathogen that can cause pneumonia and diarrhoea in the same  pig 
Mortality of infected pigs may be high 

Enterocolitis Enterocolitis is generally associated with S. typhimurium 
The piglets present with a watery, yellow diarrhoea initially without blood or mucus 
The diarrhoea may reoccur over the period of a couple weeks 
Mortality is low, mainly associated with dehydration and potassium loss 
A few pigs may remain unthrifty and some may develop rectal strictures 

 

Clinical signs of 
enterocolitis may only be 
mild wasting and 
diarrhoea.  Initial 
treatment may be 
disappointing 

 

 
Pigs may present with 
cyanosis of the ears, nose 
and extremities 

Infectivity 
 Salmonella are hardy and ubiquitous (everywhere) 

Salmonella can persist for weeks or even years in the right environment 
However, they are readily destroyed by heat, desiccation and many common disinfectants 
There is a carrier status for S. typhimurium which may last for 5 months 
Salmonella is spread through contact with infected pigs 
Salmonella is spread through contact with infected pigs faeces 
Salmonella is spread through contact with contaminated water supplies 
Salmonella cholerae suis is only rarely found in feed 
A disease outbreak is more likely to occur in an animal which is stressed or has other diseases 
Salmonella found in pork may be contracted during the short time spent in the slaughterhouse lairage and have 
nothing to do with the farm conditions.  Salmonella may be found in intestinal lymph nodes within 30 minutes 
of oral ingestion of the salmonella. 
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Incubation period 
 24 to 48 hours to produce clinical signs in the pig.  Note lairage contamination within minutes 

Post-mortem Lesions 
Septicaemia With septicaemia there is cyanosis of the ears, feet, tail and abdomen 

Together with an enlarged spleen.  The lungs are congested possibly with interlobular oedema.  
Jaundice is not uncommon.  There may be millary white foci of necrosis in the liver.  If the 
pigs survive the initial stages it may also present with a necrotic enterocolitis 

Enterocolitis With enterocolitis there is focal or diffuse necrotic colitis and typhlitis (infected colon and 
caecum).  This may also extend into the small intestine.  Necrotic lesions may also be seen as 
adherent grey, yellow debris on the red roughened mucosal surface of an oedematous spiral 
colon and caecum.   These may be well demarcated into button ulcers. The mesenteric lymph 
nodes are often greatly enlarged. 

   
In enterocolitis intestinal changes may be mild with swollen lymph nodes (left) to a necrotic enteritis (middle). Lung changes may include blotchy 
consolidation (right) 

Diagnosis 
 Isolation of the organism 

Treatment              
In many countries all infected cases and isolates have to be reported to local authorities 
Individuals Salmonella live inside cells and are thus cannot be reached by many antimicrobial agents.  

Treatment can therefore be difficult and unrewarding.   Provide water and electrolytes as the 
main component of your treatment regime.  Consider using probiotics to restore gut microflora. 

Control Minimum bacterial spread 
Note that one diarrhoetic pig will massively infect the environment 
Remove all sick pigs and materials and isolate the pig 
Scrupulously adhere to cleaning regimes 
Pay particular attention to water supplies.  Reduce pH to less than 4 
Restrict staff and utensil movements 
Reduce stress factors where possible 
Apply strict all-in/all-out 
It is possible to vaccinate, but many vaccines are overwhelmed in the face of a serious 
challenge.  This may be used in a S. cholerasuis outbreak 

Common differentials 
Septicaemia Aujeszky's disease (liver changes), Actinobacillus pleuropneumonia, Erysipelas, Classical 

Swine Fever 
Enterocolitis Swine Fever, Swine Dysentery, PE (Ileitis), Coccidiosis, Clostridial enteritis and other causes 

of diarrhoea 
Zoonotic implications 

 Salmonella can infect human beings and may result in a fatal infection 
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SWINE DYSENTERY  
 

Other names Blood dysentery,  bloody scours 

Causal agent Bacterial  Brachyspira hyodysenteriae (formally known as Serpulina 
hyodysenteriae).  12 serotypes are known 

Age group Typically affects pigs from 15 to 70 kg 
However, in acute outbreaks in naive herds it can affect all age groups from 
suckling piglets to adult sows 

Clinical signs 
 
 

 

Diarrhoea - with or without blood, and severity is very variable. A careful 
search of the pen normally reveals the presence of blood and mucus in some 
places 
Diarrhoea with large amounts of mucus in faeces and afterwards with flecks of 
blood 
Death of one or two pigs before other pigs show any signs 
Rapid loss of condition in some pigs and pigs look hairy 
Clinically affected pigs in a group can reach 50% 
Reduction in FCR of 0.6 while disease present with extension of finishing by 
20 days 

On established 
herds 

Dehydration, pigs with a painful abdomen and some pigs weak and 
incoordinated 
The disease appears to be cyclic and reappears at 3-4 week intervals 

Infectivity 
 Pigs may transmit the bacteria for 90 days 
Brachyspira hyodysenteriae survives in:  

 Faeces for 61 days at 5•C 
Soil for 18 days at 4•C 
Flies for 4 hours 
Mice can shed for over 180 days 
Cats and dogs can carry for 13 days 

Incubation period 
 Incubation period 10-14 days 

Common differentials 
 Colitis 

Salmonellosis 
PIA - Haemorrhagic Porcine Intestinal Adenomatosis - Ileitis 
Other Brachyspira spp can cause very similar signs, including the mortality. 
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Post-mortem Lesions 
 Confined to the large bowel - caecum, colon and rectum 

Reddening to haemorrhage of the large bowel 
Post-mortem 
findings 

Typical changes in the acute phase include hyperaemia and oedema of 
the walls of the large intestine.  Colonic submucosal glands may be 
more prominent and appear white. The mucosa is usually covered by 
mucus and fibrin with flecks of blood and the colonic contents are soft 
to watery and contain exudate. The photograph represents a severe 
case with extensive haemhorrage into the colon. 

 

Diagnosis Isolation of Brachyspira hyodysenteriae in the faeces.  Note there are a number of other 
spirochetes that are normal in the pigs' large bowel and other may be associated with colitis 
syndromes. 
PRC is available and may be used on faecal samples.  Immunohistochemistry can be useful on 
tissues samples. 

Treatments 
Acute outbreak Treatment via the water supply is essential for acute cases of swine dysentery as the affected 

pigs will not eat and to all animals in drainage contact 
Follow by in-feed medication once pigs start to eat,  to all affected pigs and all animals in 
drainage contact 
Very sick and weak pigs respond better using injection antibiotics 
Water supply should be supplemented using electrolytes 

Herd eradication  

 
Typical  
procedures 
without total 
depopulation 

Requires detailed preparation and attention to detail 
Attempt in the late spring/summer 
Reduce herd size to as small as possible – consider a partial depopulation 
Have an effective rodent control programme 
Drain all slurry pits 
All buildings not containing pigs should be cleaned, disinfected and fumigated 
Medicate all remaining pigs as prescribed 
After 1 week of medication all equipment used for handling pigs, feed and manure should be 
cleaned and disinfected 
Clean and disinfect floor as often as possible 
Treat all farm cats and dogs as prescribed 

Spread of swine dysentery 
 Pigs  Purchased only from Swine Dysentery free herds 

Faeces 
Boots, clothing, stockpeople 
Truck wheels 
Rats and Mice 
Cats 

Zoonotic 

 None 
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TRANSMISSIBLE GASTROENTERITIS 
 

Definition TGE  

Agent TGE is caused by a virus belonging to the virus family coronavirus 

 Related viruses 
1      PRCV Porcine Respiratory Coronavirus which is a mutant of TGE 
2      Porcine Epidemic Diarrhoea virus I and II 
3      Haemagglutinating Encephalomyelitis virus 
The emergence of PRCV in 1986 effectively vaccinated the European herd against 
TGE.  In America PRCV only appears to reduce the clinical signs 

Clinical signs 
Initially 

 

Watery diarrhoea (foul smelling yellowish-green often 
containing flecks of undigested milk particles in the 
piglet); vomiting and loss of appetite in pigs of all ages.  
The disease spreads rapidly around the farm. 
Piglets less than 21 days of age are all affected and 
generally die.  Weaners become unthrifty.  Growers, 
finishers and adults are generally mildly affected and 
will survive if their water supplies are adequate. 
Outbreaks on smaller herds generally only last 3 
weeks. 

Chronic On large herds the disease can persist for some time contributing to post-weaning 
diarrhoea. 

Spread Spread occurs directly or indirectly through contact with infected faeces. 
Starlings in particular are implicated in the spread of the virus. 
The virus is relatively fragile and susceptible to disinfectants and drying.  However, 
can survive a few days in the cold, hence the disease is more severe in the winter 

Incubation 18 hours to 3 days 

Treatment and Control measures 
Treatment There is no specific treatment.  Vaccine is generally disappointing.  However, nursing 

and enhanced management of the piglet may reduce loss 
•   Provide warmth, extra bedding and fluids (electrolytes) 
•   If sows go off their milk provide milk replacer/creep 
•   Cross-suckle affected piglets onto recovered sows 
•   Early wean into warm dry flat decks or similar accommodation 
•   Use antibiotics as directed by your vet to control secondary infections 

Ensure that all non-pregnant and pregnant (up to 3 weeks pre-farrowing) are exposed 
to the TGE virus (intestines and feaces of affected piglets). 
Sows about to farrow must not be exposed or they will infect their offspring and have 
inadequate colostrum to provide adequate cover 

Control 
 

Critically assess your general hygiene and disease control measures.  Including the 
avoidance of unwanted visitors 
Provide specific loading/unloading areas for pigs and keep them clean 
Utilise adequately isolation facilities for introduced animals 
Bird proof pig units where practical 
Avoid spillage of feed around hoppers, and where food is split clean it up 
On yarding systems cover all feed hoppers 

Zoonotic implications 
  None 

 



225 
 

 
 
 
 

Disorders of the reproductive tract 
 

Diseases present in Australia Europe/Asia North 
America 

Anatomy of the reproductive tract 
Abortion in the pig Yes Yes Yes 
Aujeszky’s disease (Pseudorabies) No Yes No commercial 
Brucellosis No Yes Yes 
Common developmental abnormalities Yes Yes Yes 
Farrowing complications Yes Yes Yes 
Leptospirosis Yes Yes Yes 
Milk production and suckling problems  Yes Yes Yes 
Mycotoxins Yes Yes Yes 
Pregnancy diagnosis 
Parvovirus Yes Yes Yes 
Rectal and vaginal prolapses Yes Yes Yes 
Return to oestrus analysis Yes Yes Yes 
Stillborn and mummified piglets Yes Yes Yes 
Swine Fever – see the Diseases of the skin No Yes No 
Swine Influenza – see the Diseases of the chest No Yes Yes 
Tumours of the pig Yes Yes Yes 
14-21 days post-service vulval discharges  Yes Yes Yes 
 
 
Surgery of the reproductive tract 
 General introduction  

Castration in the piglet 
Castration in the adult male 
Vasectomy 
Epididectomy 
Preputial diverticulum ablation 
Ovariohysterectomy 
Ceasarian section 
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Clinical Anatomy of the Reproductive Tract 
 
Female 

1 Rectum 
2 Vulva 
3 Vagina 
4 Cervix 
5 Uterus 
6 Ovary 
7 Bladder

1

2

3
4

5

6

7

 
Drawing of the reproductive tract of the female     Cross section showing the major reproductive organs. 

  
Caudal view of a female pig. Note the pig has been 
docked 

Detail of the open vulva.  Note the position of the 
clitoris.  This particular female is in oestrus making 
the clitoris more prominent. 

 
 

The non pregnant female reproductive tract 
Note the length of the uterine horns and oviduct 

The female reproductive tract at parturition. 
The pig died during parturition associated with 
retained piglets.  Note that the uterine horns can 
exceed 2 metres in length 

 

 

Detail of the uterotubal junction  
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Ovaries     Gross changes during the reproductive cycle 

   
Anoestrus 
Numerous small clear 
follicles less than 1 cm 
in diameter 

Follicles 
Clear follicles 1 cm in 
diameter prior to 
ovulation 

Corpora haemorrhagica 
Collapsed and ruptured 
follicles filling with a 
blood clot 

Corpora lutea 
White hard copora 1 cm 
in diameter 

 

Note the necrotic tip of the allantois which may help 
to reduce intrauterine spread of pathogens.  The 
allantois can stretch up to 1 metre in length.  
 
 
 
 
 
The foetal membranes around 20 days of gestation 

  
None lactating mammary glands.  A gilt should 
have a minimum of 7 paired teats.  Sow shown is 1 
week pre-farrow – note nipples are enlarged. 

The lactating mammary glands lateral view 
It is not unusual to have none glands.  It is essential 
for piglet survival that the mammary glands are full.  
Note the size of the nipples when selecting sows a 
potential nurse animals 

 
 

Detail of the nipple and one mammae 
Milk has been expressed to demonstrate the location 
of the teat openings. 

Cross section of the mammary gland, with ink 
injected post-mortem to delineate each of the two 
mammary glands supplying the common nipple. 
The anterior glands may have 3 mammary glands 
supplying the one common nipple. 
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Pregnancy in the pig 
 

Day Event  
- 1 Coitus 

 

0.5-1 Ovulation  
Capture of eggs 
Descent through oviduct 
Fertilization 

2-3 Decent into uterus 
3- 14 Free migration of embryo through 

both horns 
7 Hatching 
10 Blastocyst produces oestrogens 
7-14 Placental elongation to 1 metre 
14-28 Implantation – min 2 per horn 
14-17 Release of oestrogens by implanted 

embryos 
24 Organogenesis complete 
35 Bone present in foetus 
70 Immunocomplement 
105 Foetal corticosteroids 
115 Parturition 

 
Estimation of embryonic age 

 
Crown Rump mm Days of pregnancy 

 
Crown-Rump = 80 mm ∴age ∼ 48 days 

20 30 
50 40 
88 50 
130 60 
167 70 
200 80 
232 90 
264 100 
290 110 

Easy calculator   [ (Crown-Rump length mm)/3 ] + 21 = age of foetus in days 
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Male reproduction 

1

2
3 4

5

6

8

7

9
10

11

12

1 Rectum 
2 Seminal vesicle 
3 Prostrate 
4 Bulbourethral gland 
5 Epididymis 
6 Testes 
7 Vas Deferens 
8 Bladder 
9 Urethra 
10 Penis 
11 Prepuce 
12 Preputial diverticulum

 
Drawing of the cross section of the male reproductive tract  

  
Outline of the male reproductive tract The rear of the male pig 

 

The male reproductive 
tract dissected and 
labeled. 

  
The male sex glands 
The prostrate produces seminal fluids 
The vesicular glands produce sugars 
The bulbourethral gland produces gel 

Detail of the medial view of the left testes 
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Detail of the medial view of the left testes Cut surface of the sagittal section of the testes 

 

Review semen morphology – see section in the 
clinical examination of the pig 

Detail of a cross-section of the vas deferens  

  
The preputial os The preputial diverticulum opened on the ventral 

surface 

  
Manual collection of the boar Detail of the boar penis  

 
Mammary glands in the male – ideally select boars with 3 or more teats in front of the prepuce as this 
characteristic is linked to future litter size. 
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 ABORTION IN THE PIG 
 
There are a range of causes of abortion in the pig.  Majority of abortions are non-infectious and some 90% are 
not diagnosed.  It is also normal for 1.5% of all services to fail to farrow due to abortion.  Abortion can occur at 
any time of pregnancy after day 11 until day 112.  However, it should be noted that the loss of embryos around 
day 20 without the loss of the corpus lutea will not result in abortion; the sow will enter a period of 
pseudopregnancy and recycle after day 63 post-mating. 
 
 
Non infectious causes: 
Seasonal Effects 
70% of all abortions fall into this category.  
Remember it is normal for sows to farrow in the 
spring, and therefore, there is a natural tendency for 
pregnancies to be lost in the summer and autumn.  
There are many factors believed to be involved in 
the summer infertility/autumn abortion syndrome – 
variable daily temperatures, reduction in light 
length, effect of heat, loss of appetite in the summer 

 
Environmental abortions 
Sows may be subjected to stress factors relating to 
their environment: draughts, excessive heat stress, 
inadequate cooling, change in the feeding routines, 
changes in stockpeople, bullying when introduced 
into a new group and trauma from moving through 
narrow doorways.  All of these factors singly or 
combined can result in abortion in the individual 
sow.  Injections can also result in abortions – 
particularly associated with some vaccines 

 
Provide adequate cooling and mud as a “sun 
cream” 

 
Broken window resulting in draughts  

Fighting in sows can lead to abortions 
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Mycotoxins 
Although difficult to prove, mycotoxins have long 
been suspected as being responsible for abortions.  
In any case of 2 or 3 abortions over a short period of 
time, clean out the feed bins and feed lines.  Never 
feed mouldy feed to animals.  Mouldy straw can 
also play a significant role in the causes of abortion 

 

Never feed 
mouldy feed 
to pigs.  
Ensure good 
feeder hygiene 
at all times 

 
Check straw for excessive mould 

 
Regularly clean and check feed lines 

Infectious causes 
There are a range of infectious causes of abortion.  Disease agents can 
cause abortion through one of two major routes: 

a) luteolysis – generally through a high temperature releasing 
endogenous prostaglandins 

b) Killing the piglet/placentitis 
Examples of diseases that cause luteolysis include swine influenza, 
erysipelas or Classical swine fever. 
Diseases that kill piglets would include Aujeszky’s Disease or 
Japanese Encephalitis Virus. 
How diseases such as Leptospirosis cause abortion is still unclear. 

 
Aborted foetuses 

Porcine Reproductive and Respiratory Syndrome virus 
PRRSv can be responsible for severe abortion 
storms when a new stain enters a naive population 
of pregnant sows.   PCR and sequencing can help 
identify the source of the new strain. 
Note however, not all abortion storms on PRRSv 
positive farms are associated with PRRSv. 
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AUJESZKY’S DISEASE   PSEUDORABIES  
 
Other names Pseudorabies.  PRV. ADV.  Suid herpesvirus (SHVI).  Aujeszky’s Disease 

Causal agent Virus.  Herpes DNA virus.  Enveloped 
Age group 
 

All age groups 
The disease is notifiable and a class B disease OIE.  Several countries are free of 
Aujeszky’s Disease. 

Clinical signs 
Naive herds  

Neonatal pigs Present with a range of severe central nervous signs from fitting to severe 
incoordination.  The piglets may present as sitting like a dog due to posterior paralysis.  
Mortality is high 

Weaned pigs Central nervous signs may be reduced and an increase in respiratory signs 
Respiratory diseases often associated with secondary infections 
Animals can waste and suffer ill thrift and are often stunted 

Growing pigs The CNS signs reduce and the respiratory signs increase.  The degree of respiratory 
disease depends on secondary infections 

Adults Reproductive signs predominate. Sows may abort and animals infected close to term 
give birth to stillborn or weak piglets 

On established herds May be few clinical signs 
In other species The pig is the natural host for Aujeszky’s Disease 

In other animals the disease either causes no problems or is invariably fatal 
In cats, rats and mice the disease kills rapidly and this can be important in diagnosis 
Dogs present with a rabid signs, hence Pseudorabies 
Cattle and sheep and rarely horses present with a mad-itch 
Aujeszky’s Disease does not affect man 

 

Dead finishing 
pigs from an 
acute 
Aujeszky’s 
Disease 
outbreak 

 

Weaned pig 
showing signs of 
severe 
depression.  The 
animal also 
presented with 
pneumonia and 
head pressing 

Infectivity 
 Transmission within a herd is nose to nose, through mating both natural and AI and 

transplacental 
The virus can survive short periods in the air, up to 7 hours with the RH higher than 
55% 
The virus is rapidly inactivated when exposed to drying 
Infection of wild animals also help to spread the disease 
The disease can spread up to 2 km by air under the correct conditions 
Transmission can occur between trucks in transport and tailgating of trucks should be 
avoided.  Also parking next to other pig trucks at service stations 

Incubation period 2 to 4 days 
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Post-mortem Lesions 
 Gross lesions are often absent or minimal 

A serous to fibrinous rhinitis is common and a necrotic tonsillitis.  This does require 
detailed examination of the head 
Respiratory lesions of complicated pneumonia often present 
The liver and spleen typically have yellow-white necrotic foci (2-3 mm)  
A necrotic placentitis and endometritis may be observed.  In aborted piglets there may 
be necrotic lesions in the lungs, liver, spleen and tonsils 

Post-mortem findings 

 

Normal 
tonsils at 
the back 
of the pigs 
mouth 

 

Necrotic 
debris in the 
nasal 
passageways 
and tonsils in 
a pig with 
Pseudorabies 

Diagnosis 
 Clinical signs and virus isolation 

Serology is of limited use in acute cases as it can take 7-10 days to produce antibodies 
Diagnosis confused by maternal antibodies which may persist for up to 4 months 
Differential serology may be used to differentiate vaccinated from field infected pigs 

Treatment 
 None 
Prevention Vaccination.  Use of a variety of modified live vaccines has been developed. The 

vaccine reduces shedding and latency, but does not remove it. 
Vaccines have been made from genetically modified virus.  These viruses have a variety 
of nonessential proteins missing from their genome 
In Northern Ireland, the vaccine uses a g1 deleted vaccine strain.  In other countries 
gIII, gX and gp63 have been used.  It is important not to mix vaccine strains as they can 
recombine.  The gX vaccine helped eliminate the disease in the USA. 

Control Good biosecurity.  Purchase only from Aujeszky’s Diseases Free Herds. 
Eradication Vaccination and elimination leads to Aujeszky’s Diseases free farms and areas 

Depopulation followed by 30 day no pigs is recommended 
Countrywide eradication programmes are successful but very expensive. 

Common differentials 
 Streptococcal diseases can produce similar necrotic lesions in the liver and spleen.  

Other causes of neurological, respiratory and reproductive diseases. 
Zoonotic 
 None 
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BRUCELLOSIS IN PIGS 
 
Causal agent Brucella suis biovars 1, 2 and 3.  Biovar 4 occurs in Reindeer and Caribou, whereas Biovar 5 is 

in mice.  Brucella is a bacteria 
Age group All ages can be infected 
Clinical signs 
 Generally no clinical signs exhibited by infected 

animals 

 
Brucellosis suis in a testes 

Sows Can cause abortion, infertility and severe metritis 
Boars Can cause orchitis (infection of testes) and infertility 
Piglets, Weaners Posterior paralysis and lameness 

Infectivity 
 The major route of infectivity is through contact with another pig.  Venereal transmission is 

possible.  Note many other mammals (wild and domestic) can carry and potentially transmit 
Brucella suis to pigs.  In Europe B. suis biovar 2 occurs in the Hare 

Post-mortem Lesions 
 Generally none.  May be abscessation sometime with necrotic foci in the liver.  Metritis and 

orchitis 
Diagnosis 
 Serological examination.    This has been a requirement for exporting pigs around Europe, 

but is now not required.  The UK is free of Brucella suis but it is endemic in the wild boars 
of Europe. 
Note the relatively common organism Yersinia enterocolitica O:9 share a common antigen and 
this will cause false positive results. 

Treatment 
Individual None 

This is a reportable disease.  Depopulation is the only viable option 
Control Through good national and herd biosecurity measures 
Zoonotic implications 
 Brucella is a serious zoonotic disease and causes ‘undulating fever’ in man.  This however, is 

primarily an occupational hazard. 
Note Yersinia enterocolitica is also a zoonotic disease causing diarrhoea 
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COMMON DEVELOPMENTAL / CONGENITAL ABNORMALITIES 
 

Condition Level Possible Cause Comments 
Arthrogryposis  0.2 Hereditary Destroy piglets 
Atresia ani  0.4 Hereditary Low heritability 

Environmental influences 
Bent legs  Unknown Possibly exposure mid 

pregnancy to toxic agents 
Hereditary Auto recessive gene. 
Poisons Hemlock  

Black cherry 
Vitamin A Excess dietary levels or by 

injection 
Cleft palate 0.2 Hereditary Destroy piglets 
Congenital tremor  Classical Swine fever virus Type AI 

Unidentified virus  Type AII 
Sex linked in male Landrace Type AIII 
Recessive gene in the 
Saddleback 

Type AIV 

Trichlorvon or Neguvon 
poisoning 

Type AV 

Aujeszky's virus Demonstration of virus 
Organophosphorus poisoning Overdosing 

Dwarfism  Hereditary Rare 
Epitheliogenesis imperfecta  Hereditary Destroy if large 
Haemaphrodite  Hereditary Low levels 
Inguinal hernia 1.5 Hereditary Method unknown 

Environmental influences 
Inverted teats 20 Hereditary Ensure good teat selection in 

boars and gilts 
Kinky tail 1.5 Hereditary Common 
Lymphosarcoma  Hereditary Seen in young adults 
Malignant hypothermia  Hereditary Associated with lean genes 
Meningocoele  Hereditary Low incidence 
Naval bleeding  Unknown Associated with shavings 
Pietrain creeper syndrome  Hereditary Uncommon 
Pityriasis rosea  1 Hereditary Landrace Common – resolves without 

treatment 
Porcine stress syndrome (PSS)  Hereditary DNA test and eliminate 
Thrombocytopaenic purpura 1 Antibody antigen reaction Quite common 
Splay leg 1.8 Hereditary Common in the Landrace 

Fusarium toxin Mouldy feeds 
Environmental Slippery floors, chilling of 

piglets 
Umbilical hernia 1.5 Hereditary Environmental influences 

Navel tearing 
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Pictures of some of these conditions 

     
Arthrogryposis 

A soft tissue defect causing 
contraction of joints 

Atresia ani 
The anus is missing.  Females 
can survive creating a cloaca. 
Males die. 

Bent legs 
The abnormality occurs in the 
bone skeleton causing 
deformation of the leg 

   
Cleft palate 

A range of conditions with 
defect of both the hard and soft 
palate.  The piglets cannot drink 
properly and die 

Epitheliogensis impectecta 
A full skin thickness defect of 
the skin present at birth.  Some 
cases are able to survive to 
finish with scaring 

Haemaphrodite 
The pig has both male and 
female reproductive organs, a 
range of abnormalities 
classically enlarge clitoris 

   
Inguinal hernia 

Failure of inguinal ring and 
presence of intestinal contents in 
inguinal region.  Be careful at 
castration 

Inverted teats 
The teat can be manipulated out 
of the mammary gland but will 
invert again, piglets cannot 
suckle 

Kinky tail 
 

 
 

Lymphosarcoma 
Picture shows lymphosarcoma 
on inside of rib cage.  Generally 
seen in young adults to 16 
months 

Meningocoele 
Defect of the cranium resulting 
in a prolapse of the meninges 
under the skin, generally fatal 

Pityriasis rosea 
Skin disorder seen in 30 to 60kg 
pigs, while quite dramatic, the 
pig is not sick and 
spontaneously recovers. 



238 
 

 
Thrombocytopaenia purpura 
Autoimmune problem the 
colostral antibodies attach the 
piglet resulting in generalised 
haemorrhage 

Splayleg 
Defect of the development of the 
lumbar muscles.  Management 
can assist these pigs.  Improve 
floor footing 

Umbilical hernia 
Defect of the body wall in the 
umbilical region.  If larger than 
30 cm circumference destroy the 
pig 

   
General facial abnormalities – three shown 
A range of other abnormalities including inversion of abdominal contents, specific organ defects are all 
recognised but the genetic or specific cause has not been recognised. 

   
General multiple abnormalities Defect of the kidneys – 

horseshoe kidneys 
Muscle defect – full of fluid 

  
 

Limb defects Blocky legs Missing tibia 

 
 

Missing limbs Congenital porphyria (left) Toe defects 
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PIGLET PRESENTATIONS AT FARROWING 
 
Piglets may present in a variety of positions at the point of farrowing.  Most of the time, the piglet can still be 
born without assistance, but the following drawing may help a stockperson understand what their fingers are 
telling them when manual assistance is deemed necessary. 
 

 
A sow or gilt which presents with a farrowing problem should already be in the farrowing area.  If 
standing encourage the female to lie down by rubbing her udder line.  It is very dangerous to attempt to 
farrow a sow while standing, especially if there is a rear bar on the crate. 

  

 

Wash your hands carefully.  
Ensure your finger nails are 
short.  Dry your hands. Place an 
arm length glove over each hand. 

It is sometimes easier to try and 
learn to be able to use either hand 
to assist farrowing. Ensure you 
apply plenty of lubricant to your 
hand and arm.   

Place extra lubricant in to the 
palm of your hand. Bring your 
fingers together and carefully 
enter the vulva lips and start 
exploring the vulva and vagina. 

  
Normal (ideal) presentation. 
If piglet slightly oversized, place rope on both front 
feet and assist farrowing 

Front legs back – retrieve front legs pull forward 
and remove piglet. 

  
Forward but front feet back, possibly hind feet 
forward.  Push piglet back into pelvis and pull front 
feet forward.  Place head rope onto head and rope 
onto front feet and remove piglet.  If still difficult, 
may be necessary to push hind feet backwards 
before pulling on piglet. 

Piglet upside down.  May be possibly to pull front 
feet forward and by applying head rope and rope of 
feet, pull piglet out.  If still difficult, will be 
necessary to rotate piglet.  Note, if the piglet is 
alive, by pressing on the eye sockets will make 
piglet wriggle and turn. 
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Backwards with back feet backwards.  Place rope 
around back feet and remove piglet.  If piglet is 
difficult check shoulder position, may be necessary 
to manipulate front legs into forward position. 

Breech.  Hook onto back hocks and manipulate legs 
backwards until feet visible.  Do the second foot.  
Apply ropes to the feet and remove piglet 

  
Most difficult position. Push piglet back into 
uterine body and bring head forward.  Place head 
rope onto piglet.  Retrieve legs and place rope on 
legs and remove piglets.  Often other pigs will 
rapidly follow, several may be stillborn. 

Placement of head rope. Note rope goes behind 
both ears and looped into mouth. It is then 
tightened against the mouth. Thus with gentle 
traction varying between legs and head, the piglet 
can be eased through the pelvis. 

It should not be necessary be break sweat when farrowing a sow.  Consider patience and use of oxytocin.  
Do not overreach into the sow to retrieve every piglet you can feel, give nature a chance. 
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LEPTOSPIROSIS 
 

Other names In man infection with L. icterohaemorrhagica is called Weil's Disease 
Causal agent A very large family of bacteria present in all parts of the world.  They belong to the spirochaete type of 

bacteria 
There are five serovars and groups which are important to the pig: Pomona, Australis (Bratislava) and 
Tarassovi together with Canicola, Icterohaemorrhagica and Grippotyphosa 

L. pomona The most clinically important Leptosposis is L. pomona.  However, L. pomona is not present in all 
countries. 

Age group Mainly the adults are affected with clinical signs.  Note that non pig specific leptospira can infect any 
age group. For example jaundice associated with L. icterohaemorrhagica can affect weaners as well as 
adults 

Clinical signs 
Acute Anorexia, pyrexia and listlessness.  Therefore very non-specific and tends to only affect individuals, on 

majority of farms these signs are missed. 
With L. icterohaemorrhagica the animals can be very ill and jaundiced 

Chronic Abortions, stillbirths and the birth of weak pigs and other vague reproductive problems 

   
Aborted piglets but note there are 
many causes of abortion in the pig 

Interstitial nephritis – commonly 
associated the L. pomona 

Normal and jaundiced pig – yellow. 

Infectivity 
 The organism cannot withstand drying, but will live for a long time in wet conditions.  Rodents can 

carry many leptospiral diseases 
Post-mortem Lesions 
Acute cases The pathological findings can be very limited 
Chronic Mainly confined to the kidneys and consist of scattered small grey foci of a focal interstitial nephritis.  

Note many other diseases can cause identical findings and leptospira can be isolated from kidneys with 
no pathological damage 

Diagnosis 
 Can be difficult 
Serology Antibody positive titres can be very transient, lasting less than a month. Many serological tests are 

inconclusive at 1/100 
Demonstration The demonstration of Leptospiras in tissues can be achieved but is not easy. Silver stains. 
Culture Difficult and time consuming.  Leptospira are also normal in healthy animals 
Treatment 
Individuals Streptomycin at 25mg/kg is effective. This may be compulsory to boars entering studs. 
Group In-feed medication with 800g of chlortetracycline per tonne of feed for 6 weeks. 
Vaccines Vaccine only protective for 3 months.  Vaccines are not available in all countries. 
Control Rodent control and biosecurity 

Manage wallows to allow them to dry out during the summer.    Disinfect water supplies 
Routine treatment of boars especially at AI studs 

Common differentials 
 Other reproductive problems.  Poor stockmanship and breeding routines 
Zoonotic  Various leptospiral species cause problems in humans.  Some are potentially fatal 
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MILK PRODUCTION AND SUCKLING PATTERN 
 

Anatomy of the Udder 

Detail of milk 
gland

Milk ducts

Milk cystern

Teat sinus, generally two

Nipple

 

 

 

The two 
glands are 
illustrated by 
the two drops 
of milk above 
and the two 
colours side 
picture 

Hormonal Control of Lactation 
The two major hormones of lactation are Prolactin (production) and Oxytocin (release), both can be stopped by stressors and 
toxins such as LPS from bacteria such as E. coli. 
Normal suckling pattern Once an hour for 20 seconds.  In outdoor sows by day 18 suckling has reduced to every 

2 hours, this is not seen in crated sows. 
Colostrum Produced for 5 days. 

Absorption through piglets stomach only within the first 12 hours (ideally 6 hours) 
Milk Modern sows can produce 12 litres of milk at peak lactation. 
Factors than can affect colostrum and milk intake 

1 No milk let down Nervous or stressed sow.  Defect of the udder 
Blind or inverted teat.  Ergot poisoning. 

2 Draughts Chilling reduces colostrum intake.  Chilling reduces swallowed 
colostrum uptake by the stomach 

3 Teat design Teat too large for piglet’s mouth.  Blind teats 
Non functioning teats 

4 Too many piglets Inadequate cross-fostering 
5 Weak piglets Disease i.e. PRRSv,  Parvo etc. Cold, wet piglets 
6 Number of teats Inadequate for the number of piglets 
7 Birth order A 10% difference in colostrum availability can occur between the 

first and last piglet, particularly if farrowing takes a long time 
8 Disease of the sow Mastitis  Constipation  Metritis  Mycotoxins 
9 Gestation overfeeding Udder oedema 

10 Crate design Udder and nipple access restricted by crate design. 
11 Sow feeding curve No adherence to a feeding curve results in inadequate milk 

production.  Temperature of the farrowing house. 
Inadequate water supply restricts milk production. 

12 Chronic mastitis Associated with flies, rough surfaces in the farrowing house or 
damage of the teat and udder by the sow's feet. 
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DISORDERS OF THE MAMMARY GLAND 
 

Acute Mastitis 
Acute mastitis is primarily associated with E. coli but also staphylococcus 
and/or streptococci.  Accurate diagnosis of the causal agent is complicated by 
the difficulty in obtaining a suitable sample to investigate.  Note only one 
mammae within the gland may be diseased. 
Clinical signs: 
Sow is obviously ill and probably toxic.  She may have discoloured ears.  The 
udder is hard and reddened particularly in the area infected.  She has a temperature 
of 40-42C 
Treatment: 

1 Inject the sow with oxytocin 10 IU 
2 Inject antibiotics as prescribed by the vet 
3 If the sow is toxic none steroidal anti-inflammatory agents may be helpful 
4 Ensure excellent hygiene of the udder line 
5 Provide artificial milk replacement for the piglets.  However, initially leave 

the piglets on the sow to help remove the infected milk and to give her a 
will to live 

6 Provide the sow with excellent water supplies and consider providing some 
fresh food  

Control: 
1. Review farrowing house hygiene practices especially the water supply 
2. Review teeth clipping 
3. Review fly controls 
4. Cull infected sows if a herd problem exists 

Chronic mastitis 
Chronic mastitis is associated with a range of bacteria such as Staphylococcus, 
Streptococcus, Arcanobacterium pyogenes and Actinobacillus suis. The sow 
presents with large often multiple lumps in the mammary gland, classically first 
seen at the end of lactation or in the newly weaned sow.  The sow will generally 
show no other clinical signs.  The infected gland will be non functional. Once 
observed, there is no effective treatment.   Review the number of remaining 
functional teats and programme the sow to enter the cull pool  
Udder oedema 
Udder oedema is seen in sows and gilts.  This may even be recognised in the 
dry/gestating sow 20 days prior to farrowing. 
Clinical signs: 
There is a buildup of fluids in the mammary gland with little or no milk let down 
The sow shows some discomfort with the glands, which may be large enough to 
interfere with locomotion 
Piglets attempting to use the affected teats will not thrive and may require fostering 
Palpation of the gland will reveal oedema that when a thumb is pressed into the 
udder, the depression will take a long time to disappear.  
Predisposing factors: 
Majority of udder oedema causes are associated with overweight sows that receive too high a feed plane while pregnant. 
This is particularly so at the end of pregnancy.   
Treatment: 
Individual: Can be difficult.  Inject with oxytocin 5iu every 4 to 6 hours  Provide milk replacer for the piglets 
Control: 
Review feeding practices in the later stages of pregnancy and condition score the sows. 
Ensure the water supplies are excellent.  Avoid constipation by providing more fibre before farrowing 
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Mycotoxicosis – Ergot poisoning 
Ergot (Claviceps purpurea) poisoning results in an 
immature udder – of about 110 days of gestation.  
Ergotamine interferes with prolactin production.  Sows 
present with a flaccid udder and milk production is sparse 
and non responsive to oxytocin.  Ergot tends to occur on 
small grains – wheat for example.  Circulation problems 
and end arterial thrombi occur in finishing pigs  
Teat injuries 
Teat damage 
Teats can be damaged by piglet teeth.  However, teeth 
clipping is not required to stop damage to the mammary 
glands.  Ensuring the sow produces plenty of milk will 
reduce or eliminate the damage. 
 
 
 
 
Particularly the hind teats can be damaged by the hind legs 
and slats. 
 
 
 
 
 
 
Teat necrosis 
All new born piglets are born with swollen naturally 
enlarged teats (and vulvas) associated with maternal 
oestrogen production during the later stages of parturition.   
If the piglets rub their teats on rough flooring, teat necrosis 
occurs.  This damage can result in poor mammary 
development. 
 
 
 
 
 
Supernumerary teats 
These can occur sporadically.  They should be avoided in 
replacement breeding stock. 
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MYCOTOXICOSIS 
 
Mycotoxin Source Toxic 

level 
Effect 

Aflatoxin Aspergillus flavus 
Aspergillus parasiticus 

>0.2 ppm Hepatitis. Reduced growth 
Reduced feed intake 
Immunosuppression 

Deoxynivalenol 
DON Vomitoxin 

Fusaria >5 ppm Reduced feed consumption 

Ergot Claviceps purpurea >1000 ppm Reduced feed intake 
Agalactia 
Gangrene 

Fumonisins Fusarium moniliforme 
Fusarium proliferatum 

>25 ppm Liver dysfunction 
Pulmonary oedema 

Ochratoxin 
Citrinin 

Aspergillus ochraceus 
Penicillium viridicatum 
Penicillin citrinum 

>0.2 ppm Renal lesions 
Immunosuppression 

Tichothecenes 
T-2 Toxin 
DAS 

Fusaria >3 ppm Decreased feed intake 
Immuosuppression 

Zearalenone Fusarium graminearum >1 ppm Oestrogenic 
Pseudopregnancy 
Enlarged vulva weaners 

Plant toxins – there are numerous possibilities in poisonous plants 
Gossypol Cottonseed >200 ppm Reduced feed intake 

1 ppm = 1 mg/kg           1 ppb = 0.001 mg/kg or 1 µg/kg 
Examples of some mycotoxins 

 

  
Ergot (arrowed) Fusarium on maize – Zearalenone 10 ppm 

 

 

Feed contaminated with cottonseed – gossypol  
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 PARVOVIRUS 
 

Other names PPV 
Causal Agent Virus.  A very small DNA non 

enveloped virus which makes it very 
resistant to disinfectants and the 
environment.  Pig Parvovirus is different 
from other parvoviruses affecting dogs 
and cats.  

Parvovirus 
particles in the 
electron-
microscope 

Age group Only fetuses.  To calculate the age of the foetus use the crown to rump length in cm = x.  
The age of the foetus is equal to 21.07 + 0.311x.    
More simply this can be remembered as:  (Crown-rump in mm/3)+21 = days 

Clinical signs 
Piglets growers 
adults 

None.   Parvovirus has a possible role in the Post-weaning Multisystemic Wasting 
Syndrome. 

Foetuses 

 
Returns 

 
Mummified 

 
Stillborn/weak 

The effects depend on the age of the foetus resulting in death or weakness 
Age foetus infected Effect on the foetus 
10-30 days of age Death and reabsorption – mother returns to oestrus 
30-70 days of age Death and mummification 

Bone develops after 35 days therefore reabsorption cannot 
occur 

70 - term Birth of weak piglets and mummification.  
After day 70 the piglet is able to mount a weak immune 
response to fight the disease itself but may weaken the 
foetus 

The disease is able to move across the placenta and then to each foetus along the uterus.  
Therefore, the foetuses die at various ages/stages of pregnancy, and therefore have a 
variety of crown-rump lengths – which helps to differentiate from mycotoxins. 
In the sow the clinical picture is Stillbirths, Mummified piglets, Embryonic Deaths, 
Infertility, and the production of a significantly reduced born alive - SMEDI 
Parvovirus is an unlikely diagnosis when the born alive is over 8. 
Abortion is not a feature of Parvovirus infections 

Diagnosis Serology and virus isolation 

Infectivity The disease can be transmitted 30 km by air.  The disease can be transmitted via semen 
Buildings remain infective for 4 months 

Treatment None to the infected animals 
Vaccination 
Note maternal antibodies are persistent to 6 months of age.  Therefore, vaccination must 
be delayed in breeding gilts until over 6 months of age.  In normal instances there is no 
requirement for second vaccination as the field strain will ‘vaccinate’ the gilt.  Field 
immunity is probably lifelong.  Check field strain presence by serology 
As an alternative to routine vaccination, some farms will blood test every 3 months a 
batch of gilts over 6 months of age.  If serological evidence of circulating farm 
parvovirus exists and feedback/introduction programmes are good, there is no 
requirement to vaccinate 
Feedback and introduction programmes 
It is essential to ensure that all new breeding stock is properly introduced onto the farm.  
Weaner faeces may be a good source of parvovirus particles and can be used in 
feedback programmes. 

Differentials Mycotoxins, Enterovirus, Torque Teno Virus, Circovirus 2. Other reproductive 
problems 

Zoonotic None 

 



247 
 

PREGNANCY DIAGNOSIS 
 

Probe position 
 

 

 

 

Place probe against flank aim  
just behind opposite shoulder 
and slowly rotate hand 
backwards 

Pregnancy  
diagnosis 
 

 

1-115 days In the presence of the boar 
18-24 days In the presence of the boar checking for regular oestrus return 
25-34 days In the presence of the boar to check for late returns 
28 days With the Doppler machine for uterine pulse 

Real time ultrasound 
35 days With the Doppler machine for uterine pulse 

Real time ultrasound 
8 weeks By eye, looking for dropped abdomen 

Any questionable sow, recheck with Doppler for uterine pulse and 
foetal pulse or real time for foetus 

False positives False uterine pulse when the sow is coming or in season.  This is why you need two 
positives (28 and 35 days) to be confident that the sow is pregnant   
Always check that the Doppler machine is well serviced and has a well charged battery 
Regularly re-listen to the teaching tape 
Use plenty of gel between the head and the sow's body wall 

Interpretation A sow which records one negative must be rechecked the following day 
A sow with two negatives must go back to the boar and be rechecked 
A sow wrongly believed to be in pig post 35 days costs you around 7 kg deadweight 
produced a day 

Result interpretation using a Doppler 
 28 days 35 days Significance 
Result +ve +ve Pregnant 
Result -ve +ve Coming into second oestrus return 
Result +ve -ve Embryonic death possibly 
Result -ve -ve Not pregnant  
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Real time ultrasound analysis 

   
None pregnant loops of gut showing Ovarian Follicles and uterine outline Sow in oestrus 

  
Pregnancy foetal vesicles at 28 days.   It is essential to visualise the embryo/foetus within the vesicle 

  
Foetal skeleton  
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RECTAL AND VAGINAL PROLAPSE 
 

Causes 
Rectal 
prolapse 
Sows and 
growing 
pigs 

Quite common, in sows particular just before and after farrowing 
May be associated with oestrus in sows 
Constipation, low fibre and water shortages 
Excessive slope to the floor.  Sow with too short a lying area where their perianal region hangs over. 
Excessive abdominal straining associated with feeding or piling of pigs.  Note condition of the floor 
and stocking rates. 
Mycotoxins 
Low fibre in the diet (normal about 5%) 
Diseases resulting in diarrhoea, colitis and coughing - increasing abdominal pressure 
Too short tail docking resulting in poor anal sphincter action 

Vaginal 
prolapse 

More common in older sows than younger, mainly over parity 5 
Fat sows with large litters 
Floors with excessive slope 
High feed intake and fermentable feed increasing abdominal pressure 
Stretching and relaxation of pelvic ligaments 

Uterine 
Prolapse 

Occurs infrequently after farrowing.  The sow presents with the whole uterus prolapses.  Majority of 
sows will die of shock.  It is possible to replace the uterus but the condition is generally fatal.  Once 
the uterus is replaced high concentrations of potassium in the compromised tissues, may lead to 
heart failure in the sow.  If the sow survives replacement or amputation, culling should occur. 

Bladder 
prolapse 

Rare, but presents during farrowing as a large sack visible at the vulval lips and interferes with the 
farrowing process.   Emergency euthanasia and caesarean section should be performed to save other 
piglets.  It is occasionally possible to drain the bladder and replace through the urethra. 

Treatment of rectal or vaginal prolapse 
Growing 
pig 

Leave in pen to be bitten off by pen mates.  This might lead to a rectal stricture but the suturing 
treatment is just as likely to lead to a stricture.  If pig over 60 kg it is likely to reach bacon weight.  If 
you are used to replacing and suturing a prolapse, continue to method below.  There appears to be an 
association between wheat feed and rectal prolapse in the growing pig. 

Sow Replace and retain with a purse string suture 
Equipment required to replace a rectal or vaginal prolapse 
 Large curved needle 2 inches or 5 cm and scissors 

Suture tape or nylon stitching for growing pigs 
Warm water and antiseptic 
Obstetrical lubricant 

Method 
1 If the pig is in a pen remove it and place it on its own 
2 Sedate or restrain the pig.  In growing pigs it is possible to place a bucket over its head or hold over a wall.  In 

sows place in a crate 
3 Clean the area around the prolapse and remove all faeces 
4 Carefully return the prolapse into the rectum or vagina.  This may take a little time. Be patient and gentle 

pushing.  With vaginal prolapses the wall can become very oedematous (jelly like) and it is easy to push your 
fingers through the outer wall.  Don't worry if this happens once or twice. 

5 Once the prolapse has been returned start stitching using a purse string suture.  The prolapse is likely to be 
pushed out again but do not worry continue stitching replacing the prolapse when it gets in the way 

6 Infiltration with local anaesthesia around the anal or vaginal ring may be used 
7 Start the purse string suture under the tail and move round taking reasonable bites with the needle. It will take 6 

to 8 in and out moves to go all the way round. 
8 At the end 'over sew' so the area to be tied will be strong 
9 Push the prolapse back in again and hold it in 

10 Pull the two ends of the suture closed. Place three fingers (depends on the size of the animal) into the rectum or 
vagina and pull the sutures tight around your fingers.  There has to be sufficient room for the animal to defecate 
and urinate. 

11 Inject the animal with a suitable antibiotic for example penicillin/streptomycin – note withdrawal times. 
12 Put some liquid paraffin (0.75 litres per adult sow) into the mouth or feed to help soften the faeces 
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The purse string suture 

 

  
Prolapsed rectum sow Prolapsed uterus in the postmortem room 

  
Prolapsed bladder through the vulva Perineal prolapse/hernia 

 

Tie

Suture taken
in and out

Tighten
sutures 
around 
3 fingers
in rectum 
or vulva
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ANALYSIS OF RETURNS TO BREEDING IN THE PIG 
 
Veterinarians are frequently asked to analyse reproductive problems.  However, the information provided by 
farmers and computer systems are generally not in a format which allows for easy interpretation.  
 
Failure to farrow interpretation 
Not all failure to farrow problems is associated with reproductive problems. The initial examination must 
determine the reasons for failure to farrow. 
Table 1 
 

Reasons for failure to farrow 
 

Reason Target % % of failure to 
farrow 

Returns to oestrus 12 66 
Abortions 1-1.5 8 
Not in pig pigs (moved to farrowing house 
found not in pig) 

0.5-1 6 

Culled in pig 1-2 10 
Died in pig 1-2 10 
Resulting farrowing rate 82  

 
Non reproductive reasons are commonly found to 
be the actual cause of the reproductive problem, 
for instance cystitis and pyelonephritis can 
dramatically increase death while pregnant (up to 
10%) and can thus appear as a reproductive 
problem, while in fact most sows die with a uterus 
full of piglets. 
 

 
Chronic active pyelonephritis (streptococcus) 

 
Returns to oestrus can also be given targets 
Target for return to oestrus 
 

Type of return Target % 
Regular returns 18-24 and 36-48 days post service 80 
Irregular returns (any other time) 20 
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Analysis of return to re-service interval 
An understanding of basic embryonic signalling provides a simple interpretation of returns to service, which can 
be used to help explain sows which fail to breed and assists in the differential diagnosis. 
 
This is illustrated in below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Basic early embryonic signals and their influence on failure to maintain pregnancy (from Geisert et al 1990). 
 

Day post conception Event If event fails 
10 Oestrogen sulphate is released 

by the free-living blastocyst 
Female returns at 18 – 24 days 
post service – peak at 21 days 

14-17 and 2 embryos implant 
per uterine horn 

Oestrogen sulphate is released 
by the implanting embryo 

Female returns at 25 – 35 days 
post-service – peak at 28 days 

Implanted embryo dies shortly 
after day 17 but before day 35 

 Female returns after day 50 – 
peak at  63 days post-service, a 
pseudopregnancy 

 
 
Utilising this information, a basic guide to why sows return to service can be compiled. 
 
Major reasons why sows return to service 
 

Day of 
repeat 

Reason for return 

0-17 Nymphomaniac (follicular cyst - rare).  Not in season initially 
18-24 Oestrus (failure of blastocysts to reach day 10) 
25-35 Embryonic death (failure of 4 piglets to implant).   

Not in season initially 
36-48 Missed oestrus.  Missed embryonic death + oestrus.   

Not in season initially + oestrus missed. 
49-80 Pseudopregnancy.  Abortion.  Combinations of above. 
80 +  Combinations of above. 

 
This implies that a lot of returns to service are poor oestrus detection rather than disease agents, which may be 
difficult for some stockpeople to accept. 
 

 

0                 10            14-17+            21         28    35           42                63                                               
115 days 

Breeding                                                        Bone  development                                                       

Release of oestrogen sulphate by blastocyst or implanting embryo 

Return  date if 
Signal event 
fails 

Time bar 

Need 2 
foetus per 
horn 

If foetuses die after day 17 before 
day 35 
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Influence of stockpeople on reproductive success 
 
Unfortunately dishonesty is a frequent cause of reproductive problems, particularly when results are 
disappointing and bonuses are affected.  Always be very wary of the leaving employee who has direct influence 
on reproduction, i.e. the breeding stockman or manager.   In addition observation of stockpeople’s attitudes 
during breeding can be very revealing. 

 
Good stockmanship interaction during breeding 

  
The sow is talking to the boar and is not distracted by other sows.  The stockman has full 
body contact with the sow.  The stockman talks and encourages the sow providing 
stimulation to the flanks of the sow with the knee and touch on the flanks and udder.  Using 
body pressure and the hands press on the back and loin area mimicking the boars mounting 
position.  Riding the sow can also be useful, but note obvious health and safety issues. 
 
Poor stockman interactions with the breeding sow 

  
The sow is distracted by other sows. No boar presence.  The stockman has no physical contact with the sow, 
aside from some minor back pressure using the hand in the left photograph.  The stockman does not talk or 
provide any encouragement to the sow.   
The use of artificial boars as saddles etc. during breeding helps but does not equal the results of a dedicated 
stockperson 
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STILLBIRTHS AND MUMMIFICATIONS 
 

70-90% of stillborn piglets occur during farrowing.   PRRSv is a major cause of pre-farrowing death 
 

Recognising the stillborn piglet 

   

Mummified piglets.  The age can be 
estimated by crown to rump length in mm 
divided by 3 and add 21 = days 

Thimbles covering the feet are 
worn down within 15 minutes of 
life 

Presence of long umbilical cord 
and meconium (piglet faeces on 
skin) 

Reducing stillbirths 
1 Supervision Every 30 minutes.  Use oxytocin 5-10IU.  Prostaglandin 

inducement. Manual interference 
2 Age of the sow Stillbirths increase after parity 7 
3 Increase in litter size Stillbirths increase after 12 total born 
4 Recognise the problem sow From the previous litter and age etc. 
5 Slow farrowings Normal farrowing less than 8 hours.  If longer consider low 

Iron or Calcium in the blood.  Normal Fe > 9 µmol/l or Ca 
> 1.9 mmol/l. 

6 Sow feeding /condition Over fat sows have longer farrowings.  Lack of exercise 
results in longer farrowing times.  High parasite levels or 
disease will increase farrowing times or result in poor 
uterine tone (push effect) 

7 Temperature of farrowing house Keep below 20•C.  Watch placement of rear heat lamp 
8 Nutrition/water Water flow rate needs to be greater than 2 litres per minute.  

Increase fibre before farrowing. Both help to reduce 
constipation.  Do not overfeed before farrowing as it will 
lead to oedema. 

9 Vaccination Parvovirus to gilts single injection on arrival 
10 Crate design Allow sufficient room for stockpeople to comfortably 

attend to the sow at farrowing time. Reduce stress and do 
not have sows cramped when lying down.  No draughts, 
watch door closure policy.  Have lights dimmed and not 
too bright.  Playing music will help to settle sows.  
Intermingle sows and gilts 

11 Management of piglet tasks Try not to teeth clip, tattoo etc. piglets within hearing of 
sows farrowing to reduce stress 

12 Feed back Feedback faecal material from weaners and farrowing 
house to gilts and sows.  Depends on farm situation, 
consult with vet.  Feedback helps to stablise the sow’s 
immunity to Enteroviruses, Torque Teno Virus and 
Circoviruses. 
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Mummified pigs causes and control 
1 Parvovirus Vaccinate gilts on arrival older than 6 months and two 

weeks before first service.  Ensure feedback programme 
effective. 

2 PRRSv If unit positive, ensure new gilts receive feedback from 
weaners and have contact with cull growers.  Vaccinate 
gilts and boars in isolation before moving into a positive 
herd 

3 Mycotoxins Ensure gestating sows do not have access to mouldy feed.  
Watch feed bin management and the management of the 
forward feed troughs 

4 Leptospirosis Ensure rats do not have access to the water supply.  Control 
rodents around the farm.  Have two wallows available in 
rotation allow one to dry out completely before refilling 

5 Other SMEDI pathogens: 
Enteroviruses, Torque Teno 
Virus and Circoviruses 

Hygiene, feedback to reduce likelihood of infection 

6 Trauma Reduce mixing stressors and moving of sows, particularly 
through narrow doorways. 

 

Reproductive pathogens 
 

Spread intra-utero of pathogens between the foetii within the uterus 

 
 

Pathogen  Spread to # of adjacent foetus 
Porcine Circovirus 2 PCV2 Next foetus 
Japanese Encephalomyelitis virus JE  

 
Next couple up to 5 

Porcine Parvovirus PPV 
Porcine Enterovirus PEV 
Porcine Reproductive and Respiratory 
Syndrome Virus 

PRRSv 

Aujeszky’s Disease (Pseudorabies) AVD (PRV) Can affect all embryos rapidly 
Classical Swine Fever CSF 
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Stillborn Diagnosis 
 
It is important to differentiate between those animals which are stillborn and those who died with pre-weaning 
mortality 
 

  
Mummified piglet are obviously 
piglets which have died  

Pre-partum stillborns can be 
easily recognized if partially 
autolysed, as shown.  PRRSv a 
major cause  

Fresh piglets are more difficult, 
check the opacity of the cornea.  
Freshly dead (less than 24 hours) 
the cornea will still be clear 

   
A stillborn piglet will be wet with 
a long wet umbilical cord 

Check the feet for ‘slippers’ 
which protect the uterus from the 
sharp piglet’s nails 

A piglet will rub off their slippers 
in about 15 minutes 

  
Meconium will be present on the 
skin, in the mouth, trachea and 
stomach.  The meconium is the 
feaces in the unborn piglet’s large 
bowel, passed when they go 
anoxic 

The stomach will only contain 
fluid with some meconium, there 
will be no milk or colostrum 

A stillborn piglet’s lung will sink 
in water, whereas if the piglet 
breathed, its lungs will float 

  

 
Remember to check for the 
obvious – stillborn piglets will 
not be ear notched, tail docked, 
teeth clipped or tattooed.  It will 
not have umbilical clips etc 

Even ‘obviously’ stillborn piglets 
may be born alive 

Stillborn piglet with the umbilical 
cord around its neck 

 

Breathed 

Stillborn 
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TUMOURS OF SWINE 
 
Juvenile tumours 

 

Nephroblastoma The large mass (arrowed) is the 
right kidney, which is grossly enlarged into a 
nephroblastoma. 
 
This tumor develops from the renal blastema.  
Generally the tumour is discovered at slaughter as 
an incidental finding 

Young adult 

  
Lymphosarcoma 
Lymphosarcoma classically affects young adults – gilt or 1st parity sows.  The sow loses weight rapidly and 
is unresponsive to treatment.   At post-mortem, lesions associated with swollen lymph nodes are found 
scattered throughout the carcase.  The right photograph reveals the swollen chain of lymph nodes 
associated with the rib cage. 
Middle aged adult 
Skin tumours  

  
Melanoma and other skin tumors– are not infrequently found in pet pigs.   Tumors can be removed 
surgically or reviewed over time.  Many of these lumps remain very static over a long period of time 
without causing any problems or irritation to the pig. 
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Elderly adult 
Reproductive tumors  

  
Large leiomyoma pre-surgical and the tumour being removed- Pictures Dr K Mozzachio 
Tumours of the older female reproductive tract are being increasingly reported particularly associated with 
the broad ligament and uterus.  This is in line with the increasing age of pet pigs. 

  
This large ovarian tumour was removed from a pig Sertoli cell tumour – cut surface through testes 

shown 

  
Tumours also occur elsewhere; this is a tumour of 
the thyroid. 

Scrotal haemangioma – these can be very common 
with little or no significance. 

  
Elderly pig which suddenly went off her back legs 
X-ray revealed a tumour – lymphoma – under the spinal column  - arrowed 
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14 TO 21 DAY POST-SERVICE VULVAL DISCHARGE 
 

Definition Infection of the uterus during breeding, which is released at the next oestrus 

Clinical signs Sows with a creamy cheesy discharge from the vulva 14-21 days post-mating without blood. The sow 
subsequently repeats at 18-24 days post-mating. 

Causal agent None specifically identified.  Escherichia coli (E. coli), staphylococcus, streptococcus and klebsiella 
are often isolated from swabs 

Management 
factors 

Infection of the genital tract late in oestrus 

  
14-21 day post-service vulval discharge Traumatic post-service discharge 

Treatment 
     Individual 

1 If the sow returns to oestrus 18 to 21 days post-service, cull the sow 
2 No antimicrobial therapy will be effective at stopping discharge or maintaining 'pregnancy' 

        Herd 
Breeding control 

 Two services only are needed 24 hours apart am/am ideally 
Only serve sows in standing heat recognised the signs of oestrus.  Late serving is strongly associated with 
14-21 day vulval discharges 
Use all clean artificial insemination 

Breeding area hygiene 
 At all times stalled sows must be separated from her urine and faeces 

Clean any sow with a soiled rear prior to service.  Ideally this should be done on arrival to service area 
Avoid human contact with the boar's penis during service, only use prepuce to direct penis 
Ensure that the underline of the boar is kept clean by managing the boar in a clean dry environment 
Ensure service is carried out on a good non slip floor 
Do not serve lame sows with boars, only use AI 
Cease heat checking by 'thumbing' 
Ensure AI service carried out by single use disposable catheters 

Farrowing house management 
To limit trauma and infection of the vagina and bladder 

 Improve hygiene behind the sow by manually removing faeces 3 days prior and 7 days post-farrowing.  
Very dirty rear regions should be cleaned with soap and water 
Reduce manual farrowing as much as possible, use plastic gloves and clean hands 
All sows manually farrowed should receive a suitable antibiotic by 16 g 1.5" needle intramuscularly into 
the neck 
Encourage the correct use of oxytocin at 5 IU doses 
Ideally increase lactating length to 24 days 

Increase water supplies to flush out vagina 
 Heat check three times daily in breeding area and ensure sows rise and urinate 

Ensure water supplies clean and freely available 
Antibiotic therapy 

 Consult your veterinarian 
Zoonotic  None 
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ANAESTHESIA IN THE PIG 
GENERAL INTRODUCTION  

 
Pre-surgery 
If the surgery is elective, it may be necessary to get a movement licence before moving the pig to the surgery. 
 
The pig is starved for 12 hours prior to surgery and water removed 6 hours before surgery.  Note the pig is very 
prone to gastric ulceration which can start within 24 hours of not eating. 
 
Pre-medication 
Depending on the pig, pre-medication can start at home with the administration of acepromazine maleate oral 
tablets provided via a small apple or chocolate bar at a rate of 1-2 mg/kg.  Alternatively, the pig can be pre-
medicated with 0.1 mg/kg acepromazine maleate injection intramuscular.  Intramuscular injection of a 
combination of ketamine (20mg/kg) and xylazine (2 mg/kg) has proven to be extremely good at knocking the 
pig down. 
 
Azaperone (Stresnil) is a sedative used commercially in pigs (not available in the USA), however, while it is 
good for calming sows at mixing and farrowing, It is unsuitable as a pre-medication as the pig will go into an 
excitable phase on handling making intravenous injection difficult/dangerous. 
 
Note with many sedatives, penile prolapse (paraphimosis) can occur and owners need to be warned that this can 
be permanent. 
 
In several countries a convenient method of sedation is using an intramuscular injection of Telazol®  (Zoiletil® 
Australian)- xylazine-ketamine mixture (“TKX”). Reconstitute powdered Telazol® with 250mg xylazine 
(2.5ml) and 250mg ketamine (2.5ml). Dose at 1ml/25-35kg. 
Alternative could be intramuscular injection of xylazine 0.5-2.2 mg/kg IM and Telazol® 3-6 mg/kg IM.   
 
Anaesthesia 
Anaesthesia is achieved using thiopental sodium intravenous (approximately 10 mg/kg to effect) using an ear 
vein.  The pig should be restrained at all times.  While the pig may squeal, the easiest and less stressful 
technique for both pig and operator is the snout restraint. 
 
The sedated pig’s ear veins are raised by applying pressure at the base of the ear.   Using a surgical swab the ear 
veins are visualised.  A needle (butterfly catheter) is inserted – in the larger Vietnamese pigs an 18 gauge needle 
is used.  Drawback is not performed as the ear vein normally collapses.  Injecting a very small amount of 
anaesthetic will indicate if the needle is properly placed.  Note, a large amount of barbituate injected into the 
perivascular tissues can lead to a degree of necrosis and potentially permanent damage to the ear. 
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Once the pig is anaesthetised, anaesthesia is maintained using isoflurane on a circle anaesthetic machine.  
Intubation of the pig is more complex than in the dog as the larynx is anatomically difficult to visualise and 
locate.  Masking poses a risk of not achieving a good seal.  The technique of intranasal intubation can be 
utilised.   
 
 
A 90 kg pig will take a 9 mm endotracheal tube 

Band around
pig’s mouth

Endotracheal tube
inserted into each nostril

Inflated
cuff

Y shaped
connector

Lower jaw

 
 

 
A 60 kg pig will take a 7 mm endotracheal tube 
 
A 30 kg pig will take a 5 mm endotracheal tube 

  
The endotracheal tubes and Y piece attached to the 
circle 

Pig anaesthetised  

 
Once inserted with a twisting action past the nares, the cuff can be inflated and the mouth closed with tape.  The 
pig will then breathe normally through the nose.  Anaesthesia can be easily maintained using this technique. 
 
Post surgical 
Pain relief using ketoprofen 3 mg/kg or butorphenol.  Note phenylbutazone cannot be used in farm animals and 
pet pigs fall into this category. 
 
Post-operative antibiotic cover provided using amoxycillin 7-10  mg/kg.  Tablets may be provided.  These can 
be relatively easily administered using apples.  Partially core an apple, place the tablets into the apple and 
replace the core.  Feed to the pig that will normally eat with relish. 
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Surgical Procedures in Pigs 
Castration in the Piglet 

No anesthesia is required if the piglet is castrated before 3 weeks of age.  Once castrated the piglet should be 
returned immediately to his mother. 

  
Place the piglet between your legs with the chest held 
by the legs.  The piglet will stop struggling quickly. 

Push the testicle up and check for scrotal hernias.  Do 
not continue with open castration if a hernia is 
suspected. 

  
With a surgical blade incise over the midline of the 
scrotum 

The testes will prolapse through the cut 

  
Push the testes out of the cut.  Grasp the testes 
between finger and thumb and with a pulling and 
twisting action remove from the pig 

Ensure no remnants of the vaginal tunic remains on 
the outside of the pig.  Remove the other testes and 
then return the piglet to his mother. 
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Castration in the Piglet with a Piglet Holder 

 

 
General anatomy of the male reproductive tract.   In addition note that the pig’s testes are ‘upside’ down. 
No anaesthesia is required if the piglet is castrated before 3 weeks of age.   

   
    Front             Back    
Using a piglet holder from 
some 12 cm diameter 
polypipe.  Leave 10 cm 
entire and cut away 30 cm 
as a back support blade. 

Place the piglet head down 
into the holder which is 
supported on a pole on the 
processing cart. 

Restrain the waist with 
tape with Velcro.  The 
tape is bolted onto the 
back of the blade – see 
arrow left picture. 

Pick up the blade and hold 
the hind legs down.  This 
exposes the testicles. 

Examine for any hernia or defect of the testicles.  If present stop the castration or change technique 

    
Using a blade cutting 
away from yourself cut 
into each scrotum. 

Cut the into the right and 
then the left scrotum.  Use 
a firm stroke mid scrotum. 

With a firm grasp remove 
each testicle with a twist 
and a pull. 

Ensure no tag is left 
hanging.  Consider 
spraying the wound with 
iodine. 

Once castrated the piglet should be returned immediately to his mother. 
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Castration in the Adult Pig 
 

  
Check the pig over as part of the normal anaesthesia 
requirements 

Clip the area of the scrotum and inner groin 

  
Make an incision midline just in front of the scrotum.  
Push the top testes through the incision 

Twist the testicle cord.  Clamp and ligate the vaginal 
tunic.  Pull to separate the tunic above the ligation.  
Push the other testes through the midline incision and 
remove. 

  
Stitch the two vaginal tunics closed.  Close the 
subcutaneous tissues and finally the skin 

Allow recovery from the anaesthesia 
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Scrotal Hernia Repair in the Pig 
 

   
Identify the pig with the scrotal 
hernia.  A means of holding the 
pig makes repair easier 

Push the scrotal hernia up into the 
groin 

Incise the skin over the hernia.  
Do not puncture the vaginal tunic 

 
 

 
Grasp the testes and free it by 
blunt dissection. 

Twist the testes and vaginal tunic, pushing any intestinal contents back 
into the abdomen 

 

Cut the cord above the vicryl 
stitch or vaginal tunic knot.  
 
Place a mattress stitch into the 
skin to close the wound. 
  

Allow the piglet weaner to 
recover in a warm box. 

 
Tie off the base of the twist using 0 vicryl placing a stay stitch into the 
base of the twisted vaginal tunic.  It may be possible to knot the 
twisted vaginal tunic. 

Do not use electrical ties that will 
be found after slaughter (arrow) 
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Epididectomy in the Pig 
 

   
Place the pig in left lateral 
recumbency.  Clean and prepare 
the scrotal area. 

Drape over the two testes Incise over the right (upper) top 
of the testes – over the tail of 
the epididymis 

  

 
 

 

The tail of the epididymis will be 
visible through the incision. 

By blunt dissection pull the tail of 
the epididymis and push your 
fingers through the mesentery 
between the testes and epididymis 

Pull the epididymis free from 
the testes by breaking down the 
testicular ligament and pull on 
the epididymis until the vaginal 
tunic breaks 

   
The testes will be seen exposed Close the wound, the vaginal 

tunic, subcutaneous and scrotal 
skin. 

Assuming that the 
epididectomy is successful, 
castrate the pig on the other 
side. 

 

Allow the pig to recover from the anaesthesia. 
 
It is possible to carry out a similar procedure on piglets at 10 days of 
age without anaesthetic. 
 
Check the absence of semen before using the boar on a sow 
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Ventral Vasectomy in the Pig 
 

   
Place the pig on its back and prepare 
the area between the groin 

A single incision is made midline 
or two incisions in the groin 
groove.  Note the large blood 
vessels in the groin. 

Cut down through the skin and 
muscle layers.  The vaginal tunic 
will be felt under the finger as a 
mobile tube 

   
Finding the vas deferens can be 
assisted by the assistant pushing up 
on the testes. 

Carefully cut through the vaginal 
tunic, the vas deferens will be 
seen as a white tube.  Release the 
vas deferens by pushing artery 
forceps through the interstitial 
tissues.  Pulling on the released 
vas deferens will pull on the 
testes.  

Once you are sure the vas 
deferens are released.  Place 
sutures and ligate the vas deferens 
at the proximal end.  Use 0 vicryl.  
Nylon may be found at slaughter 
and should be avoided. 

   
Repeat the ligature at the distal end of 
the vas deferens – about 9 cm further 
down the vas deferens. 

The vas deferens can be 
confirmed by rolling the removed 
duct and seeing the central hole as 
shown.  Place the removed vas 
into 10% formaldehyde. 

Repeat the removal of the vas 
deferens on the opposite side.  
Close the incision, closure of the 
vaginal tunic, muscle, submucosal 
layers and skin layers. 

 

Allow the pig to recover from the anaesthesia. 
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Ablation of the Preputial Diverticulum in the Pig 
 

  
Place the boar onto its back. Clean around the prepuce.  
There may be hairs at the entrance to the prepuce; these 
will need to be trimmed. 

Place an artery forcep into the preputial os.  It may be 
possible to partially evert the prepuce to demonstrate 
the entrance to the duct leading to the preputial 
diverticulum 

  
Insert the forceps into the depth of one of the sacs of 
the preputial diverticulum and catch a portion of the 
wall.  Pull gently and progressively.  Over time it will 
be possible to evert the prepucial diverticulum. 

Eventually the preputial diverticulum can be 
completely everted.  It might tear but will generally 
come out intact.  Place a pair of forceps around the 
duct.  Tie off the preputial diverticulum at the level of 
the duct 

 

Remove the preputial diverticulum. Invert the 
preputial mucosa.  Administer routine post-surgery 
pain relief and antibiotics. 
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OvarioHysterectomy in the Sow or Gilt 
 

  
Check the pig regularly though the surgery Place the pig in dorsal recumbancy.   Make a midline 

incision through the linea alba just behind the umbilicus.  
The incision should be about 6 cm long 

  
The uterus is normally very easy to find.  Retract the 
horn forward to the ovary. 
Ligate the ovarian artery and incise 

Ligate and incise through the broad ligament vessels.  
These can be very large.  The uterine body will need to 
be ligated in sections 

  
Cut through the body of the uterine horn The uterus and ovaries removed 
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Close the abdominal incision, suture the linea alba with 
Vicryl or PDS III.  The muscles and subcutaneous layers 
are closed by  catgut, vicryl, PDS or Dexon 

Close the skin incision. 
(Subcutaneous closure with absorbable suture so there 
are no sutures to remove later) 

  
The skin incision after subcutaneous sutures Post-operative care to ensure comfortable recovery 
 Examine the pig 2 weeks post-operation and examine the 

scar 
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Caesarian Section 

 

 

The pregnant uterus will be very large.  Each uterine horn can 
reach 2 metres. 
 
There is the possibility of 12 plus piglets. 

 

Preparation: 
Clean pig.  It might be necessary to carry out the surgery in the 
farrowing crate. 
 
In pet pigs a full anaesthesia masking the pig down with gas 
(isoflurane) would be the method of choice. 
 
Sedation and anaesthesia  
Sedation is difficult as the piglets will be affected by the 
sedation.  Where possible the sow can be sedated with Stresnil – 
Azaperone and the sow anaesthetised by local infiltration of the 
skin incision with lidocaine. 

  
In pet pigs- propofol intravenous can be use 6 mg/kg.  
Note this can cause apnoea so a method of manual 
ventilation is required. 

If gaseous anaesthesia is required, use intranasal intubation 
to administer the isoflurane.  Note pigs may be halothane 
sensitive resulting in PSS 
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In commercial breeds (Landrace or Large 
White) position A is preferred.  The incision is 
made some 12 cm above the teat line (one 
hands width). This access is used to minimise 
the amount of subcutaneous fat.  In addition the 
three abdominal muscle layers have merged into 
one layer.  During the subsequent suckling the 
wound is away from the piglets. 

Drawing showing the position of the incision to gain 
access to the abdomen. 

 

  
Incise through the skin and muscle layer to the peritoneal 
layer.  Penetrate the peritoneal layer with a scalpel blade 
and then using scissors extend the incision. 

The uterus is normally very obvious within the abdomen.  
Remove part of a uterine horn with a piglet inside. 

  
Incise the uterus over the back of the piglet. Take care not 
to incise into the piglet. 

Remove the piglet and pass to an assistant to encourage 
respiration.  Clear the airways and if necessary use a 
respiratory stimulant. 

  
Hold the edges of the incised uterus. Remove adjacent piglets, higher and lower from the 

incision.  Do not attempt to remove all the piglets through 
the one hole.  Three piglets per uterine incision are 
adequate. 
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Close the uterine incision using an inverted Lambert 
stitch and absorbable suture such as PDSII or catgut. 

An inverted lembert's stitch. 

  
Close the peritoneum cavity with Vicryl or PDSII Close the muscle layer as one layer.  Close the 

subcutaneous 

  
Close the skin with Vicryl using a subcutaneous pattern. Care for the piglets.  Do not allow them to suckle until 

the sow has reasonably recovered.   Provide the piglets 
with warmth and syringe with a small amount of warm 
water. 

  
Do not provide any milk products as this may interfere 
with colostrum antibody gut transfer which stops within 6 
hours of first milk access.  Providing the piglets with 
colostrum from another sow may be useful 

The healing skin incision 2 days post -caesarian 
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Hysterotomy – specific type of caesarian 

Perdendicular  
to skull

  
In practical terms in commercial farms, a sow in the farrowing house that needs a caesarian section, euthanasia of the 
sow using a captive bolt or life round killing the sow and rolling the sow onto her back, is generally the best option.   It 
is not necessary to panic; the piglets will be easily resuscitated within 4-5 minutes of the euthanasia of the sow.    
Make a large midline incision from the xyphoid process to the pelvis, using a large sharp post-mortem knife.  
Carefully, cut into the abdomen and expose the uterus. Using scissors, cut the uterus over piglets and remove, pass to 
an assistant who will be responsible for resuscitation. 
Hysterectomy derived piglets 
It is possible to utilize this technique to obtain hysterectomy derived piglets.  The uterus is not opened immediately.  
The uterus is removed, and placed in a vat of mild disinfectant, moved 50 metres from the euthanised sow and the 
piglets removed by another team.  The piglets are then removed from the area and placed onto another farm.  This 
method is very successful at producing piglets free of parasites, respiratory and digestive diseases.  However, any 
pathogen which can cross the placenta may be transferred with the piglets – Parvovirus, PRRSv, PCV2 and even 
Streptococcus suis type II for example. 
 
 



275 
 

Disorders of the urinary tract 
 
 

Diseases present in Australia Europe/Asia North 
America 

Clinical anatomy of the urinary tract 
Pyelonephritis and cystitis Yes Yes Yes 
Nephroblastoma Yes Yes Yes 
 

\
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Clinical Gross Anatomy of the  
Urinary Tract 

 
Gross anatomy of the urinary tract, ventral view with the pelvis opened 

  
The dorsal view of the kidney (check poles) The ventral view of the kidney 

 
The pelvis opened alone lateral border of kidney 

 
 
 
 

 
 
 
Longitudinal cross-section of kidney with ureter opened 
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Detail of a Simple papillae  Detail of a compound papillae 

  
The mucosal surface of the bladder and ureter in the 
male 

The parietal surface of the bladder in the female 

  
The ureterovesical junction The proximal urethra 
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The male penis (during collection) The preputial diverticulum opened ventral surface 

 
 

The penis extended The rear of a sow 

 

 
Detail of the open vulva Normal urine in the sow, the more concentrated (right 

yellow) is a first morning collection 
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CYSTITIS AND PYELONEPHRITIS 
 

Definition Infection of the bladder with resulting ascending infection to the kidneys 

Causal agent Bacterial infection of the bladder associated with Actinobaculum suis, Escherichia 
coli (E. coli) and streptococci. 

Environmental 
factors 

Poor urination and water availability 

Age group Adult sows particularly parity 3+ 
Clinical signs 

 

Acute:- Post -service.  Urinating blood, off food, collapse, sudden death, hypothermia.   
Chronic:-  Any time.  Urinating smoky to red/blood urine.  Rapid breathing, off food, 
weakness in hind legs, collapse and death. 
Unlikely to be a herd problem if annual sow death % less than 5% 
 
Photo shows a normal urine on the left and blood stained urine on the right from a sow 
with cystitis 

Infectivity Actinobaculum suis is a normal inhabitant of the boar’s prepuce.  The sow becomes 
infected at breeding 

Incubation period Very variable depending on the extent of damage to the sow’s bladder 
Post mortem findings 
Acute Acute catarrhal haemorrhagic ulcerative cystitis with thickened bladder wall.  Acute 

changes to the ureterovesical junction.  Acute haemorrhagic ureteritis occasionally 
with occlusion and torsion.  Acute renal failure with haemorrhagic pyelitis 

  
  

Acute catarrhal 
haemorrhagic cystitis 

Ureteric torsion – in this 
case streptococci infection 

Ulcerated 
megaureter 

Acute pyelonephritis 
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Chronic Chronic and acute catarrhal haemorrhagic cystitis with thickening of the bladder wall.  Swollen 

chronic changes to the ureterovesical junction.  Ureteritis occasionally unilateral.  Chronic active 
interstitial nephritis and pyelonephritis 

      

 
 

 

Chronic cystitis Acute tearing of the 
ureterovesical junction 

Chronic active 
pyelonephritis 

End stage kidney 

Treatment  
Individual Loose house and exercise to encourage urination 

Continuous access to troughed water 
Lincocin and tetracycline by intramuscular injections into the neck using a 1.5" 16g needle 

Herd - Encourage regular and frequent urination 
 During the problem period check all sows’ post-service (0-28 days) urination for any blood.  

Treatment more effective when early 
Feed in the morning and heat check with a boar in the afternoon, ensure all sows rise and urinate 

Improve water availability 
 Lactating sows should receive water at a flow rate of 2+ litres per minute.  Gestating sows 1.5-2 

litres per minute 
Feed consumption on day 18 of lactation should approach 10 kg per day.  Feed intake is a good 
indication of water availability 
Regularly maintain water supplies.  Particular areas to examine are water source; drinking device; 
accessible drinkers and management of drinkers 

Farrowing house management 
To limit trauma and infection of the vagina and bladder 

 Improve hygiene behind the sow by manually removing faeces 3 days prior and 7 days post-
farrowing.  Very dirty rear regions should be cleaned with soap and water 
Reduce manual farrowing as much as possible, use plastic gloves and clean hands  
All sows manually farrowed should receive an appropriate antibiotic by 16g 1.5" needle 
intramuscularly into the neck 
Encourage the correct use of oxytocin at 5 IU doses 
Ideally increase lactating length to 24 days 

Breeding area hygiene 
 At all times stalled sows must be separated for her urine and faeces 

Clean all soiled rears of the sow particularly prior to service 
Avoid contact with the boar's penis during service 
Ensure that the underline of the boar is kept clean by managing the boar in a clean dry 
environment 
Ensure service is carried out on a good non-slip floor 
Do not serve lame sows with boars, only use AI 
Cease heat checking by 'thumbing' 

Zoonotic None 
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Disorders of the lymphatics 
 
 
 

Disorder present in Australia Asia North 
America 

Clinical anatomy of the lymphatic system 
Porcine Circovirus Associated Diseases Yes Yes Yes 
Post-weaning Multisystemic Wasting Syndrome No Yes Yes 
Leukaemia -  See Tumors of the pig in Diseases of the Reproductive tract Yes Yes Yes 
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Clinical gross anatomy of the lymphatic system 
 
 

  
Surface lymph nodes lateral view Surface lymph nodes ventral view 

  
Superficial inguinal lymph nodes  
normal size in a 25 kg pig average length 38mm, 
width 19 mm and weight 4.2g 

Lymph nodes readily visible in the neck 

  
The tonsils – ventral view The major lymph nodes of the respiratory tract – 

dorsal view 
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The jejunal lymph nodes The superficial popliteal lymph node 
 
Note there are hundreds of lymph nodes scattered throughout the pig, the ones selected are useful to check 
during a clinical and post-mortem examination, which if enlarged may indicate the necessitate to investigate 
further. 
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PCVAD – PORCINE CIRCOVIRUS ASSOCIATED DISEASES 
 
Causal agent Porcine Circovirus II – and conditions where the virus may be found in high numbers. 

Extremely small DNA virus (genome in a circle) none enveloped. 
Name extremely confusing as PCVII is present in almost all pigs and therefore if isolated can 
be “associated” with any condition. 

Age group Foetus - death abortion 
Weaner – PCVAD, PMWS 
Grower – PCVAD, PMWS, PDNS, Granulomatous enteritis 
Adults – abortion and no symptoms 

Clinical signs 
Foetus Abortion, infertility, mummification and stillborn piglets  
Weaner If the pigs are severely stressed with primary pathogens or management problems.  Parvovirus 

and PRRSv can play significant roles in the induction of a PCVII problem.  However, the 
problem will generally present as a single batch or a series of batches but only while the 
management/diseases problems persist. 
PMWS - 15-60 kg pigs present with acute wasting – generally within 4 days becoming 
extremely emaciated.  Surrounding pigs are normal and then waste rapidly.  Mortality generally 
extremely high – 20% or more. Death is associated with other infections already on the farm. 

Grower May present with part of the weaner PMWS issues on the farm. 
Growers may present with PDNS, however, role of PCVII in PDNS is not determined. 
Granulomatous enteritis may be associated with PCVII and results in ileitis and wasting 
disorders.  However, not all cases of Granulomatous enteritis are associated with PCVII. 

Adult Abortion is described.  However, reproductive effects are minimal/non-existent.  Could play a 
role in SMEDI syndromes on farms. 

Normal pig Most pigs and almost all pig farms are infected with PCVII completely asymptomatically.  

 

 

Foetus myocarditis PCVAD – PCVII + feeding issues PMWS in a 20 kg weaner 

   
PDNS Abortion Normal pigs with PCVII 
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Infectivity 
 PCVII is extremely resistant virus. 
Transmission 

 PCVII can be found in semen 
PCVII occurs normally on all farms 

Post-mortem Lesions – note PMWS or PDNS see separate pages 
Normal pig None 
Weaner - PCVII Pigs with enhanced wasting in excess of normal expectations 

Single or generally enlargement of lymph nodes. 
Liver may be pale.  With associated starvation the pig may have a gastric ulcer.  Lungs may 
present with a histiocytic interstitial pneumonia.  There may be enlarged kidneys with white 
spots visible on the surface. 
Histological lesions include: lymphoid depletion, granulomatous inflammation with syncytial 
formation.  Histiocytic infiltration.  Presence of botryoid basophilic intra-cytoplasmic inclusion 
bodies which stain for PCVII by immunohistochemistry. Note these lesions are identical to 
those associated with PMWS. There will be no increase in PDNS cases. 

  
Prominent lymph nodes Pale liver Enlarged, kidneys with white spots 

   
Histiocytic Interstitial pneumonia  Gastrohepatic lymph node 

enlarged 
Other lesions depending on primary 
cause – Salmonella colitis 

   
Severe pneumonia – Pasteurella as a 
primary problem 

Lymphoid depletion in the lymph 
node 

Immunohistochemistry for PCVII 
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Grower Granulomatous enteritis.  This might be confused with PIA/ileitis and may be considered to be 

a differential diagnosis. 

  
Granulomatous enteritis Granulomatous enteritis with associated PCVII 

IHC 
Foetus Foetal myocarditis with associated PCVII 

 
PCVII may act as a SMEDI virus in the 
pregnant sow resulting in death of the 
piglets – the stage of pregnancy results in 
a variety of clinical signs – infertility, 
embryonic death, mummification and 
stillborn piglets. 

   
Myocarditis of foetal heart with ICH for PCVII 

Diagnosis 
 Immunohistochemistry and characteristic histology changes 

PCR unrewarding as all pigs positive.  Antibody analysis generally unrewarding 
Note need at least 5 lymph nodes to be considered a generalised problem 
Antibodies and virus isolation generally unrewarding as virus ubiquitous 
Move piglets to a separate ideal environment – with PMWS the weaners will still die, with 
PCVAD mortality problems will cease. 
With management changes post-weaning mortality will fall below 1.66xsd of normal herd 
mortality over period of 2 months 

Treatment 
Normal pig Ensure feedback programmes are adequate to ensure stable herd immunity 

Ensure good pig flow management to achieve all-in/all-out 
PCVAD 
(not PMWS) 

Resolve management and pathogen overload problem 
Post-weaning feeding regimes 
Pig flow and internal biosecurity 
Resolve PRRSv and SIV problems and associated biosecurity issues 
Vaccination may be considered, but expensive and management issues will need to be 
addressed eventually anyway.   Vaccine may improve growth rates by 30g a day. 

PMWS Vaccinate using PCVII pre-farrow to the sow or piglets in farrowing house or at weaning 
 See PMWS advice sheets 
Common differentials 
 PMWS, Ileitis other causes of pneumonia and wasting.  Other causes of abortion.  

Note a transient lymph node enlargement is normal in healthy young pigs –PCV2? 
Zoonotic implications 
 None specifically.  May increase prevalence of meningitis and salmonella which are zoonotic. 
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PCVAD HISTOLOGICAL SCORE 
 

A Porcine Circovirus Associated Disease score can be made by histological examination. 
The score assesses lymph nodes or other lymphoid tissues. 
 

The tissues are examined for three characteristics: 
The degree of lymphoid depletion on a 0-3 scale 
The degree of histiocytic granuloma formation on a 0-3 scale 

   
Normal lymph node (note the 
circular follicles –outlined) 

Lymph node with lymphoid 
depletion – lack of cells and the 
folliclar picture is lost 

A granuloma (multinucleated cell) 
in a lymph node 

 
The degree of PCV2 in the tissues as assessed using IHC (Immunohistochemistry)1 
on a 0-3 scale based on the degree of staining and percentage of follicles with positive 
staining.  Positive indicated by the brown stained areas (arrowed for example below) 

  
PCV2 IHC score 0 PCV2 IHC score 1 

  
PCV2 IHC score 2 PCV2 IHC score 3 (bad case) 
A score of 1 is 10% or less of the follicles have IHC PCV2 present 
A score of 2 is 10 to 50% of the follicles have IHC PCV2 present 
A score of 3 is more than 50% of the follicles have IHC PCV2 present. This may be visible by the naked eye. 
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Interpretation 
Add the score for each of the criteria together and divide by 3. 
If multiple tissues are examined – ideally 5, the tissues are added together and divided by the 
number of tissues.   
Suggested samples:  Tonsil, spleen, superficial inguinal, bronchial and mesenteric lymph nodes 

PCVAD score 0 Negative 
1 Mild 
2 Moderate 
3 Severe 

 
The PCVAD score can be a useful guide to interpretation of histological lesions found in 
Post-weaning Multisystemic Wasting Syndrome (PMWS).  However, note that PMWS is a 
clinical condition and cannot be diagnosed on pathological findings only.   
PCV2 clones can produce all the histological lesions of PCVAD in an individual pig without 
the clinical signs of PMWS. 
 
Post-weaning Multisystemic Wasting Syndrome 
Using the PCVAD score – A score of 2 or 3 in over 50% of the pigs examined would be 
suggestive but must be combined with a rise in mortality – for example using statistical 
process control with the upper limit set at 1.66*sd above the mean (EU definition). 
 
Normal vs PMWS cases 
The difficulty in the diagnosis of PMWS is differentiation from the normal2. 
 

Test Normal pig PMWS expectations 
PCV2 antibodies 80% + 100% 
Lymphoid depletion to 60% 90+% 
Granuloma formation to 10% 40+% 
Intra-cytoplasmic inclusions Rare Common 
IHC PCV2 0-1 2-3 
PCVAD score 0-2 2-3 
 

 
An outbreak of PMWS 
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POST-WEANING MULTISYSTEMIC WASTING SYNDROME  
 

Other names PMWS 

Causal agent At present unknown.  Porcine circovirus 'type II' is responsible for many of the 
pathological findings.  However, Circovirus II (PCV II) can be isolated on nearly every 
farm and in countries negative to PMWS.  Circovirus are small non-enveloped DNA 
virus containing a unique single-stranded circular genome 

Distribution The problem is recognised worldwide – not present in Australia 

Age group Post weaning from 4 to 16 weeks of age (15 -50 kg).  Males more susceptible 
Clinical signs 

 

Note this affects pigs 1 to 2 weeks after weaning it is very different from the 
wasting/poor weaner who fails to eat or drink adequately after weaning.  These weaners 
have started to grow and then collapse quickly.  Extremely poor response to antibiotics. 
Many pigs present with a high fever (40-42°C) 
Affected pigs are listless and seek a cool area of the pen - near drinkers or along an 
outside wall 
Pigs waste very rapidly and develop a hairy coat and runted appearance 
Some pigs also may develop a slight cough, difficulty breathing and a slight diarrhoea, 
but this could be associated with secondary infections 
The lymph nodes may be palpable as grossly enlarged 
Pigs may go pale and yellow 
Generally this affects some 25% of the pigs in the pen; the remaining pigs can look well 
and unaffected.  Mortality rates can exceed 25% 
The disease takes about 3 weeks to go through a group of pigs 
Many pigs will die although it will take several weeks. 

 

 

Conjunctivitis may be seen 
There increasing reports of latter abortion  - neonate myocarditis 
Swollen lymph nodes are 
seen in  the inguinal 
region and can be 
visualised and palpated 

 

The pigs are 
wasted.  They 
are often smaller 
than their pen 
mates.  
Secondary 
infections are 
common such as 
Glassers. 

Infectivity 
 Porcine Circovirus II is very contagious.  Circovirus is shed via most routes 
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Post-mortem Lesions 
 Post mortems can grossly be very disappointing or only reveal secondary infections with 

Pasteurella, streptococci or Haemophilus parasuis.  However more detailed will reveal the 
swollen lymph nodes cases which progress to lymph node necrosis and reduction.  Note some 
lymph nodes are more obvious because normal surrounding fat has been removed.   Be careful 
about stating lymph node actually enlarged.  Histological changes are identical to PCVII 
infection on non positive farms - syncytial formation (cells merging together) and cytoplasmic 
basophilic intracellular inclusions.  Lesions may be seen in 4 day old piglet heart muscle.  
Macrophages ‘soak’ up Circovirus II without significant change in their function.  Circovirus II 
particles are therefore found in all areas where macrophages are working. 

   
There may be very few post mortem signs.  
Oedema in a variety of organs, lung and 
colon for example is not uncommon, 
without other gross pathology 

There may be evidence of congestive heart 
failure – a probably cause of the oedema.  
Gross pathology including enlarged lymph 
nodes is not conclusive 

H&E section of lymph node. At 
histology intracytoplasmic inclusion 
bodies are seen.  There is also a 
proliferation of cells in the lymph 
nodes. PCV II in 
immunohistochemistry 

Diagnosis 
 Clinical picture.  There is no diagnostic test for the live animal.  Circovirus serology or PRC not 

useful as too common.  Histological findings identical to PCV2 infection – in farms without 
PMWS 
Post-mortem picture with swollen lymph nodes 
Note superficial inguinal lymph node normal size at 25kg average length 38mm, width 19 mm 
and weight 4.2g. 
The histological picture from submitted lymph nodes, including IHC.  Note that macrophages 
may carry the virus in large numbers without causing any impact on the macrophage function. 
Ruling out other causes 

Treatment 
 Vaccination against PCV II either using sow-pre farrowing or piglet at weaning vaccination 

Serotherapy can be used to good effect in countries where vaccine not available 
Mange farm using all-in/all-out protocols.  Age segregation may help control.  
Provide pigs with a good environment to limit effects of secondary infections 
Separate weaners who show signs of the disease to reduce the level of the disease in the pen 
Have good gilt introduction protocols to ensure gilts are well acclimatised before entry into the 
main unit. 
Feed-back of on-site nursery faeces is essential.  Consider the use of tonsilar scrapes. 
Minimise cross-fostering 

Common differentials 
 Any other cause of wasting in 15 to 60 kg pigs, Glassers, chronic pneumonia, Ileitis, internal 

abscessation.  Lymphosarcoma tends to affect individual older animals.  The mortality levels are 
very high in PMWS. Note enlargement of lymph nodes associated with septicaemia, Brucellosis, 
Erysipelas, Tuberculosis, PRRSv, Toxoplasma, CSF, ASF, septic thromboemboli, diffuse neoplasia.  Note 
a transient lymph node enlargement is normal in healthy young pigs –PCV2? 

Zoonotic implications 
 None 
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Disorders of the locomotor system 
 

Diseases present in Australia Europe/Asia North 
America 

Anatomy of the locomotor system 
Pig Tracts 
Young pig lameness issues 
Mycoplasma arthritis Yes Yes Yes 
Joint ill Yes Yes Yes 
Trauma Yes Yes Yes 
Skin abrasion in the piglet and weaner Yes Yes Yes 
Ulceration and erosion injuries Yes Yes Yes 
Bursitis Yes Yes Yes 
Splayleg Yes Yes Yes 
Adult lameness issues 
Bush foot Yes Yes Yes 
Osteocondrosis desicans (OCD) Yes Yes Yes 
Femoral head fracture – epiphyseolysis Yes Yes Yes 
Split hips Yes Yes Yes 
Shoulder sores Yes Yes Yes 
Ulcerated granuolma Yes Yes Yes 
Overgrown feet Yes Yes Yes 
Erysipelas and adult arthritis Yes Yes Yes 
Broken legs Yes Yes Yes 
Infected joints Yes Yes Yes 
Conformation problem Yes Yes Yes 
Growing stock Yes Yes Yes 
 
Lameness in pet pigs 
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Clinical gross anatomy of the locomotor system 
 
General skeletal anatomy 

    
Lateral view of the porcine skeleton and superimposed on the pig outline 

 
Detail of the spinal column 
Forelimb skeletal anatomy 
 

 
Lateral view of the forelimb 

 
Detail of the elbow joint                  Detail of the dorsal carpus        Detail of the lateral carpus 
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Hind limb skeletal anatomy 

             
Lateral view of hind leg                                                            Cranial view of the pelvis 

                
Detail of lateral view of knee                                    Detail of lateral view of hock 
Head and rear skeletal anatomy 

 
Dorsal view of the pelvis and tail region 

 
Lateral view of the head                                          Detail of the dentition, lateral view 
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The plantar view of the foot The dorsal view of the distal front foot 

 

 

Lateral view of the distal front foot  
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Pig (Sus Scrofa) Tracks 
 
 

  

 

The bottom of the front feet.  This 
particular pig would drag its front feet 
occasionally, hence the blunting of the toe. 

Impression of the front foot.  The 
supernumerary digits of the front 
foot tend to be longer and more 
prominent than the hind. 

  
The bottom of the hind feet Impression of a hind foot with the 

typical deep U shape 

 

When following pigs, along the track there 
will be scratch and rub areas, possibly with 
wallows.  There will be rooted soil with 
grasses neatly clipped by the pig’s teeth. 

The tracks shown are a trotting 
gait.    The supernumerary digits 
are not always registered 

  
Side view of the foot.  The supernumerary 
digits just contact the ground 

Note that the hind hooves register 
almost precisely atop foreprints 
and that the track pattern is 
regular and very straight. 

Mother and piglets 
tracks 
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LEG CONDITIONS IN YOUNG AND  
GROWING PIGS 

 
 
In the pig it is difficult to examine their feet.  If you suspect a foot problem do it first while the pig is lying 
down. 
 
Mycoplasma arthritis 
 
Mycoplasma arthritis caused by Mycoplasma hyosynoviae affects growers to young adults.  Animals present 
with a sudden lameness of the legs.  One hind leg being more severely lame is quite common.  There may be 
swollen joints but quite often there are few outward signs on the leg apart from lameness.  Typically, the 
condition is seen in a new group of gilts/boars 10-14 days post arrival onto the farm.  
 

  
Gilt lame in hind knee Inflamed synovia in elbow joint 

  
Recently introduced lame boar The environment plays a role in the clinical 

expression of Mycoplasma arthritis 
Pathology - In acute cases, the affected joints presented with a non purulent synovitis. 
Treatment - Treatment is to use mycoplasma active antibiotics, for example Tiamutin or Lincomycin.   
Control - Control can be difficult when the condition affects incoming gilts.  Ensure there is a sufficient 
introduction period for the gilts to recover fully from their lameness before breeding.  A number of 
growing/finishing pigs are diagnosed as mycoplasma arthritis but are actually sprains from chasing and bullying 
and therefore heal spontaneously. Review pen layout, size of steps and floor condition. 
Diagnosis - Antibody examination of synovial fluid.  Note serum is normally positive in most pigs both 
clinically affected and unaffected.   
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Joint ill 
 
The organism generally associated with joint ill is Streptococcus suis I in particular.  Many other species of 
streptococci can be involved.  Note also Arcanobacterium pyogenes may play a role.  Pigs present with an acute 
swelling of one or more of the joints and may be acutely lame.  With time the joint swelling resolves. 
 

  
Large infected shoulder joint Abscess on the hock joint 
Post mortem - A purulent tenosynovitis which can be very severe.  Multiple joints may be affected.   
Treatment - Use joint active antibiotics to which streptococci are sensitive – for example Lincomycin. 
Control - Review floor consistency.  Rough floors are a major cause of stress.  In the farrowing house consider 
lime washing to reduce the roughness of the floors.  Check teeth clipping and tail docking equipment.  On many 
farms these pieces of equipment are dirty and infect the piglet during processing.  Stopping teeth clipping has 
stopped the condition on a number of farms. 
 
Trauma 

  
Unfortunately injuries do occur in pigs and if they are severe euthanasia may be the only option.  The 
weaner on the left had a broken elbow.  The piglet on the right had a broken back caused by being 
stood on by the sow.  In both of these cases there was no effective therapy. 
 
Skin abrasion in the piglet and weaner 
Abrasions to the carpus are very common in the piglet and weaner, and almost can be classified as normal in 
most pig farms.  They arise from the suckling motion/activity of the carpus on the floor of the farrowing crate.  
The lesion develops into a callus and presents few obvious health problems, however, may progress to joint ill.  
Proper care and attention to farrowing floors is to be encouraged to reduce the severity of the problems as much 
as possible. 
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Carpal injuries from rough farrowing house floors Very severe carpal erosion which has resulted in 
exposure of the joint. 

 
Ulceration and erosion injuries 

  
Erosions are unfortunately not uncommon on pig farms.  They are generally associated with rough 
flooring or sharp contact surfaces.  They are very common with new floors.  In general removing the 
animal to a compromised pig pen, ideally with bedding such as straw and covering the exposed tissues 
with wound sprays.  Secondary infections are not uncommon if the animal remains in a dirty abrasive 
environment. Review the environmental conditions.  Consider limewashing floors and walls to reduce 
sharp points. 
Bursitis 

  
Bursitis is liquid filled protective swellings over joint surfaces.  The body responds to the chronic 
injury by covering the area with thickened skin with underlying liquids, generally from a tenosynovial 
surfaces.  They can lead to unsightly swellings and may lead to rejection of selected breeding animals. 
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SPLAY LEG 
 
Causal agent Environment, genetic and mycotoxins 

Other names Straddlers, Myofibrillar hyoplasia 

Age group Piglets within hours of birth.  Males more affected 

Clinical signs 
Acute Piglet shortly after birth has splayed back and occasionally front legs.  The effect 

seriously affects the piglet’s ability to dry, suckle and get out of the way of the sow, 
therefore pre-weaning mortality is increased 

 
Infectivity 
 None. The disease only affects individual 
Cause 

 
sow slipping in the 
farrowing house 

Environmental – slippery floors especially behind the sow 
Piglets staying wet and cold too long 
Low birth weight piglets 
Stressed sows at farrowing more prone to deliver splay leg piglets 
Zearalenone (F2) toxin may be associated with increased incidence 
In some cases there is a genetic component to the problem – Landrace more common 
than in Large White 

Post-mortem Lesions 
 Hypoplasia of the muscles of the back – longissimus dorsi and the biceps femoris 

muscles 
Diagnosis 
 Clinical signs very characteristic 
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Treatment 
Individual If all four legs euthanase piglets 

If hind legs only affected, tape legs together 
Massage hip area of the affected piglet 
Provide support for the back legs using tape and bands.   Do not apply too tight to cause 
circulation constriction. Remove as soon as possible- after 48 to 72 hours 

 
Doubled elastic band held between the hind legs.  Tape over the back may  help 
stabilise the back as well 
Whatever treatment is pursued, it is essential to provide adequate colostrum within 6 hours 
of birth 

Control Repair or replace farrowing house floor in particular behind and sides of sow 
Paint floor with lime wash to increase adhesive properties of floor 

  
Rear of crate lime washed Sow too large/long 

Farrow piglets in the passageway behind the sow to allow a dryer and cleaner environment 
Place mats or feedbags behind the sow during farrow 
Review gestation feeding.  Increase feed intake from day 90 to 110 of gestation.  Birth 
weights need to be greater than 1.2 kg 
Reduce gestation stress.  Place sows into farrowing house at least 5 days before farrowing.  
Ensure sow housing adequate – length of sides, floor no draughts etc 
Do not breed from splay leg gilts or boars.   While the animal recovers permanent damage 
may have been incurred 

Common differentials 
 Spinal injury.  Trodden on by sow 

Zoonotic None 
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LAMENESS IN ADULTS 
 
Sow lameness is not uncommon and is a major cause of culling or euthanasia on the pig farm. 
 
Bush foot/swollen foot  

 

 
 

Infection enters the foot through a number of routes 
–  
Following a puncture or trauma wound to the lower 
leg.  
 
Toes can become trapped and torn in slats.   
 
Open wounds are not uncommon following 
abrasion from rough floors.  Treatment must be 
vigorous.  Failure to respond quickly usually leads 
to euthanasia.  Move the pig to a compromised pig 
pen with good footing, ideally straw based.  Inject 
with Lincomycin or other suitable antibiotic.  
Ensure the pig is encouraged to rise regularly – 
several times a day.  Make adequate provision for 
food and water. 
The infection can spread from the coronary band 
into the foot resulting in severe necrosis of the 
internal tissues, including osteomyelitis.  Once the 
infection has penetrated the internal tissues, 
treatment generally hopeless.  In the early stages, 
remove to a bedded hospital area and treat 
vigorously.  Review flooring, particularly slat 
quality. 

  
Osteochondritis dessicans (OCD) 

 
The OCD lesion is the rough looking area on the right area 
of the joint. 

In young growing adults, osteochondritis may be 
seen.  Note that OCD lesions are very common and 
are only clinically painful when the lesion is severe 
enough either to remove the joint cartilage 
revealing the underlying bone within the joint or 
synovial tissue becomes trapped within the joint or 
significant numbers of joint mice (pieces of 
cartilage or bone) are present.  A pig with small 
cartilaginous erosion is likely to be an incidental 
finding.  The picture shows a moderate erosion of 
the ulna radius. 

Femoral Head Fracture – 
epiphysiolysis 

 

This is a specific form of osteochondrosis which 
affects the neck of the femur.  Following trauma, 
often associated with bullying, pushing through a 
narrow doorway or a mating injury, the young sow 
presents with sudden unilateral hind limb lameness 
with collapse of her gluteal (hip) muscles, mainly 
on one side.  There is no effective treatment. 
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Split Hips 

 

If a sow falls or does the splits, she can tear pelvic 
muscles resulting in an inability to rise.  There is 
generally no effective treatment and euthanasia 
must be carried out as soon as the decision is made 
that the pig will not recover and at the most seven 
days after onset of the injury.  Control the problem 
by reviewing the floor and lying patterns of the 
sows. 
 

Shoulder sores  

 

Classically seen in the later stages of lactation and 
generally associated with a thin sow.  Some of the 
lean modern sows may easily develop shoulder 
sores.  The problem is ischaemic (no blood supply) 
necrosis over the shoulder blade.  Treatment is to 
keep the wound clean until weaning.  After 
weaning place the sow in a compromised pen with 
straw.  Feed the sow to restore body condition.  
Healing is normally complete within a month.  The 
sow, however, should be bred as normal after 
weaning. 
 

Ulcerated granuloma 

 

A large granuloma develops on the fore or hind 
leg of the sow.  The lesion looks more severe than 
the behaviour of the animal would indicate.  There 
is no effective treatment.  Lesion size can be 
controlled by housing on straw.  Culling may be 
beneficial.  The slaughterhouse veterinarian may 
become very concerned about the lesion, 
therefore, telephone and discuss any welfare or 
transportation issues before sending in the animal.  
On occasions Borrelia suis may be a specific 
cause 
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Overgrown feet  

 

Overgrown feet are not uncommon on pig farms 
particularly in certain lines of pigs.  Pig feet 
should be regularly inspected and trimmed, ideally 
immediately after farrowing.  Sows do not like 
having their feet trimmed.  Note sow’s feet can be 
very hard and may be difficult to trim. Using a 
small grinder can be very effective.  Overgrown 
feet contribute to preweaning mortalities by 
making the sow clumsy. 
 

Erysipelas and adult arthritis  
 

 
Arthritic boar 

Erysipelas is covered in detail elsewhere.  
However, it is a major cause of chronic arthritis in 
the sow and boar.  Unfortunately vaccines do not 
cover the problem.  Treatment is difficult and 
unrewarding.  Relief may be provided through 
painkillers given by mouth (hide in an apple or 
chocolate).  This may be particularly important in 
breeding boars or boars on an AI stud. 

Broken legs 

 

Unfortunately broken legs occur on farms.  On 
several occasions it is associated with poor 
building design or failure due to wear and tear, for 
example due to holes appearing in the floor.  Sows 
sleeping in a stall area may be trampled on by 
other sows and breakages occur.  Miss-sizing 
boars and young sows can also lead to 
catastrophic breakage of the humerus.  It is 
unlikely that nutritional imbalances are the cause 
of leg breakages, but it must be investigated when 
breakages become a ‘herd’ issue.  Gilt may have 
weakened bones with osteoporosis at weaning. 
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Infected joints in the leg 

  
Sow with a swollen ankle which at postmortem shows 
severe infection 

Trauma to the legs can result in infection into the 
tissues around the joint and muscles.  When the 
infection is severe enough to cause severe 
lameness and collapse the response to treatment in 
generally poor.   

Conformation problems 
Conformation of the sow and boar varies depending on the breed.  Discuss with your breeding company specific 
conformation of the stock. 
Specific conformation errors: 

 
Hind legs under abdomen 

 
Toes pointing 

 
Forelegs too straight 

   
Excess muscling Dipped shoulders Misshapen and uneven toes 
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LAMENESS IN PET PIGS 
 
Conformation concerns 

  
Leg length – good length of leg Leg length – too short 
Leg angle 

  
Good leg angle – good foot wear Dropped pasterns, supernumerary digits are in 

contact with floor 

  
Inversion of the foot – varus weight moved to the lateral foot 

  
Toes point outwards – valgus – lateral deviation – weight moved to the medial foot 
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Problems seen particularly with angular deformities 

  
Screw toes  

  
Rolled hoof wall  
Other toe and lower leg deformities 

  
Splaying of toes Genetic abnormalities – mule foot 

  
Uneven toes, enlarge lateral toe Toes overgrowth 
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Hoof craw, from coronary band. Corn – swollen heel 

  
Overgrowth of supernumerary digit 

  
Interdigital growth Interdigital abscess 
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General locomotor problems 

  
Arthritic pig – middle aged X ray of an arthritic limb 

  
OCD in a growing pig OCD lesions – these can be very common 

  
Infected leg following trauma as shown at postmortem – another pig stood on the leg 

  
Paralysis of the hind legs occurs due to a number of reasons – example shown was a invasive lymphoma 
growing adjacent to the spinal column - arrow 
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Control: Providing good a hoof environment 

  
Muddy paddocks make for soft feet Poor welfare conditions, often related to poor foot 

care 

  
Straw can be very clean but is none wearing An area of screenings will allow the pig’s feet to 

wear more normally 
Treatment 

  
Trimming while conscious Trimming under anaesthesia 
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Notifiable and zoonotic diseases of pigs 
 
Diseases notifiable to the Office International des Epizootics (OIE – World Organisation for Animal Health) 
Zoonotic diseases of Pigs 
 
Other diseases: 

Anthrax 
Enterovirus encephalomyelitis 
Japanese Encephalomyelitis virus 
Nipah 
Porcine cysticerosis – See Diseases of the intestinal tract - Parasites 
Rabies 
Rinderpest 
Toxoplasmosis 
Trichonellosis – See Diseases of the intestinal tract - Parasites 

 
Procedure if you suspect a notifiable disease condition 
Reducing health risks to farm staff and veterinarians 
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Diseases of pigs which are notifiable to the OIE 
 
List A 
Transmissible diseases that have the potential for very serious and rapid spread, irrespective of national borders, 
that are of serious socio-economic or public health consequence and that are of major importance in the 
international trade of animals and animal products. 
 
African swine fever 
Classical swine fever  
Foot and mouth disease  
Rinderpest  
Swine vesicular disease 
Vesicular stomatitis  
 
List B  
Anthrax  
Atrophic rhinitis of swine  - Toxigenic Pasteurella multocida 
Aujeszky's disease / Pseudorabies  
Echinococcosis/hydatidosis – Echinococcus granulosus 
Enterovirus encephalomyelitis  
Leptospirosis  
New world screwworm (Cochliomyia hominivorax)  
Old world screwworm (Chrysomya bezziana)  
Porcine brucellosis  
Porcine cysticercosis – Taenia solium 
Porcine reproductive and respiratory syndrome  
Rabies  
Transmissible gastroenteritis virus 
Trichinellosis  - Trichonella spiralis 
 

Zoonotic diseases of pigs 
Anthrax 
Brucellosis 
Camplyobacter jejuni 
Chagas’ Disease – Trypanosoma cruzi 
Chlamydia 
Clostridium perfringens type A 
Ebola (Reston) 
Erysipelas 
Escherichia coli 
Hepatitis E virus 
Japanese B encephalitis 
Louping ill 
Leptospirosis 
Nipah disease 
Pasteurellosis 
Rabies 
Ringworm 
Salmonellosis 
Streptococcus suis II 
Spirometra erinacei 
Swine Influenza 
Taenia solium 
Toxoplasmosis 
Trichinella spiralis 
Tuberculosis 
Vesicular diseases 
Yersina enterocolitica 
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NIPAH DISEASE 

 
Origin of name From the village, Sungai Nipah, Malaysia, where the virus was isolated from the first human 

victim 
Causal agent Virus – a paramyxovirus closely related to the Hendra virus 
Age group Weaners, growers and finishers and adults 

Clinical signs 
Weaners  Mild to severe coughing.  High morbidity but low mortality 
Sows and boars Moderate to severe respiratory signs with dyspnoea, convulsions and death.  Death can occur 

within several hours. 
Infectivity 
 Infection via oral route with incubation period of 14 to 16 days. 

Dogs and flying foxes have been found to be seropositive 
Post-mortem Lesions 
 Varying degrees of consolidation of the lungs, primarily the diaphragmatic lobes (prominently 

thickened interlobular septa).  Kidneys show signs of congestion.  Other organs normal 
Diagnosis 
 Virus isolation and serological 
Treatment 
 None, notifiable disease.  Inform government vet with any suspicions 
Common differentials 
 Actinobacillus pleuropneumonia.  Haemophilus parasuis in adults 
Zoonotic implications 
 Very fatal to man, out of 258 people infected 100 died 

Mild to severe clinical signs, characterised by fever and headaches of varying severity.  
Patients become drowsy and disoriented leading to coma.  Majority of patients developing 
coma die. 
Incubation period in man one to three weeks 
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ANTHRAX 
 

 

Anthrax is caused by the bacterium Bacillus 
anthracis.  When this bacterium infects a pig there 
may be very few clinical signs, but occasionally the 
bacteria results in an acute illness, fever, respiratory 
distress and sudden death.  
Anthrax should be suspected in any pig found 
suddenly dead with a swollen neck with copious 
blood tinged mucus and large haemorrhagic lymph-
nodes.    
 

Pig with a swollen neck 
When suspicious, make an incision into the swollen neck region and take some of the lymph fluid.  Do not fix 
the slide with heat, allow to air dry.  Bacillus anthracis does not form the characteristic capsule readily in pigs 
and the capsule that does form is broken down with heat.   If the suspicions are confirmed, stop the post-mortem 
and inform a government veterinarian.  In pigs the spleen is not enlarged as in cattle.   
 
Take great care with diseases animals and the carcase as anthrax is zoonotic. 
 
The source of B. anthracis is normally through contaminated feed.  Outdoor sows may contract spores through 
the soil or contact with carcasses. 
 
RABIES 
Rabies is caused by a Rhabdovirus.  The disease is rare in pigs.  Pigs however, like all mammals may become 
infected if bitten by an affected animal – for instance a Raccoon in the USA. 
Following an extremely variable incubation period, sometimes over 100 days, the pig suddenly develops clinical 
signs of incoordination and dullness which within days progresses to prostration and death.   Diagnosis can be 
problematic as post-mortem lesions may be non-descript.  If suspicious submit the whole carcase to a diagnostic 
laboratory.   There is no treatment.  Control is via good biosecurity, limiting pigs’ access to other wild 
mammals.  This can be impossible in outdoor or pasture pigs.  Pet pigs may be vaccinated every three years 
using a standard canine rabies vaccine, but note the vaccine is not licensed or proven on pigs. 
 
TUBERCULOSIS 
 

 

Pigs are susceptible to Mycobacterium tuberculosis, 
M. bovis and M. avian/intracellulare complex.  
Majority of the cases are associated with M. 
avian/intracellulare complex resulting in nodules in 
the lymph nodes of the neck and small intestine.    
 

Swollen neck lymph node with nodules 
 
This may result in head and possibly the whole carcase if the case is more progressive.  Many of these TB 
nodules actually reveal Rhodococcus equi rather than mycobacterium.  There are no clinical signs in the pig.   
The source of the infection can include: 

Outdoor pigs – badges and poultry manure 
Sawdust and shavings 
Peat – particularly if unpasteurized when used in as piglet gut conditioners in the farrowing house 
Water contamination 

 
Infected pigs can be identified by routine TB testing. 
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JAPANESE B ENCEPHALITIS VIRUS 
 
Japanese B Encephalitis virus is common in South Asia. The virus belongs to the Flaviviridae family. The 
disease causes few problems in the pig, perhaps being associated with sporadic reproductive problems.   The 
significance of the disease is associated with public health.  The major clinical sign, when there are any, may 
include testicular degeneration and loss of fertility in the male and the birth of abnormal piglets with 
mummification.  The virus may be responsible for abortion in the sow.  The disease is spread by mosquitoes.  
Ensure that there are no water traps, note lowered curtains in the summer. 
In areas where Japanese B Encephalitis virus is common, vaccination is possible prior to the mosquito season.   
 
WEST NILE VIRUS 
 
West Nile Virus is another Flaviviridae and it remains to be demonstrated if West Nile Virus is implicated in 
reproductive problems in pigs.  
 
ENTEROVIRUS ENCEPHALOMYELITIS 
 
The clinical disease is called Teschen or Talfan and is associated with porcine enterovirus serotype 1.   The 
disease agent is extremely common and widespread.   The clinical signs are more common in weaned or 
growing pigs that develop an ascending paralysis particularly of the hind legs leading to a swaying gait and 
ultimately total paralysis.   Diagnosis can be confirmed by paired serology.  There is no effective treatment.  
Control is by good introduction and acclimatization programmes, particularly of gilts and ensuring adequate 
colostrum intake of piglets. 
 
TOXOPLASMOSIS 
 
Toxoplasmosis is caused by the protozoa Toxoplasma gondii.  This is a zoonotic disease.  Cats are the primary 
host.  Initially pigs become infected by ingesting feed or water contaminated by cat feaces. The pigs can then 
spread the parasite within a group by biting and vices, eating infected rodents and through feedback of placenta.  
There are no real specific clinical signs in the pig.   The disease is significant from a meat hygiene aspect. 
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Suspected Exotic Disease Protocols 
 

Client suspects an unusual or potentially exotic disease 
 Request client seal the property 

Place keep out notices at all public entrances 
Request that all personnel remain at the property until the government vet arrives 

Veterinarians responsibility 
 Wear disposable outer clothing and only wear farm boots 

Take disinfectant concentrate in the car 
Ensure you have a camera and mobile phone which works 
Ensure you have a rectal thermometer 
Upon arrival examine stock carefully 
 Photograph and catalogue any observed clinical signs 

The veterinarian suspects an unusual or exotic disease 
 Phone practice to inform partners.  Email photographs of clinical signs 

Phone Department of Agriculture Veterinarian 
Provide full name and address of the farm and GSP location if possible 
Provide clear details of how to get to the location of animals and farm 
Email photographs and clinical details of the observed lesions 

Before the Department of Agriculture Veterinarian arrives  (unless otherwise authorised) 
 Stop movement of all animals from and to the farm 

Stop all movement of vehicles from the farm 
Divert all movement of all vehicles that are to arrive at the farm – such as feed trucks, 
milk tanker etc. 
Ensure farm perimeter entry points prohibit vehicle movements – for example place 
tractor across entrance, ensure signs are in place, if necessary place stockpeople at 
entrance 
Proceed with a detailed clinical examination of all the other stock on the farm – all 
species 

Leaving the farm 
 Follow all advice given by the Department of Agriculture Veterinarian 

Leave disposable overalls 
Leave farm boots 
Leave rectal thermometer 
Do not remove any items contaminated with faeces or blood 
If necessary rewrite notes on clean paper 
Provide counseling and support to the client with regard to possibility that the suspect 
disease is confirmed 
Implement suitable additional biosecurity measures 
Spray car wheels and wheel hubs with disinfectant 
On the way home wash car in hot steam car wash 
Double wash all clothing with detergent 
Shower thoroughly – minimum 3 minutes – note watch and glasses 
Thoroughly clean and disinfect all equipment removed from the farm 

During routine visit the veterinarian suspects an exotic or unusual animal disease 
 Proceed from vet responsibility point 3 

Do not take personal boots and overalls from the farm 
Ensure you have a small supply of disinfectant in the car at all times 
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Reducing health risks for farm staff 

 

Cover all wounds promptly 
Report all accidents to the farm manager 

 

Wash hands 
Regularly wash your hands, particularly after treating any sick pigs. 
Wash your hands before eating, drinking or going to the toilet 

 

Injury 
To avoid injury always move animals appropriately, for example using a pig 
board. 
Always use extreme caution when moving adult boars or a sow and her 
litter 

 

Flying objects 
When pressure washing wear suitable protective clothing – protect your 
eyes, face and hands in particular. 

 

Dust 
When handling dust environments ensure that you wear face masks to 
protect your respiratory system. 

 

Noise 
Wear ear protection when working with pigs.  Especially during noisy 
times, such as feeding, handling and blood collection. 



318 
 

 

Infection and spread of pathogens 
Wear gloves when handling sick pigs – especially when the condition is 
contagious to other pigs or is zoonotic. 
If you participate in a post-mortem or handle blood wear gloves 

 

Needles, medicines and syringes 
Ensure that all needles are covered.  Store medicines and syringes 
appropriately.  Dispose of all used needles, syringes and medicine bottles in 
a sharp’s container 

 

Human food storages and facilities 
If staff are going to eat at the farm, provide suitable facilities where food 
can be stored and eaten cleanly.  Do not allow pig food products onto the 
farm. 

 

Light 
Ensure that there is sufficient light to work safely among the pigs – 
minimum of 50 lux 

 

Electricity 
Ensure that the farm’s electrics are well maintained to avoid electrocution 
and fir risks 

 

Manure 
Pay particular care when moving or mixing the slurry and manure.  There 
can be extremely toxic gases in manure which can kill people and pigs.  
Hydrogen sulphide (H2S) in particular needs watching.  This has no smell 
when toxic! 

 

Fire Risk 
Ensure that the farm has a written policy regarding what to do if there is a 
farm fire.  Note pigs will run back into the fire when realized.  Do not put 
yourself at risk to save the pigs. 
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Disease treatment and control concepts 
 
Maintenance of healthy pigs through management 
 
Treatment by medication 
 Use of medicines on farm 
 Use of vaccines through the water supply 
 Feed bin management to eliminate medication residues 
 Common medication problems 
 
Treatment guidelines 

Use of antibiotics in pigs 
Use of vaccines in pigs 
Control of reproduction 
Withdrawal times 
Examples of treatment programmes 
 Piglets 
 Nursery 
 Grow/finishing 
 Adults 
 Boars 
Using Statistical Process Control to help decision making 
 

 
Care of the compromised pig 
 Design of a hospital area 
 Health alarm 
 Care of the compromised grower 
 Care of the compromised adult 
 
Reduction of pathogens on a farm 
 Basic biosecurity 
 Managing all-in/all-out – Pig Flow 

Use of Early Weaning to Reduce Pathogen Load 
Room cleaning protocols 

 Partial depopulation 
Depopulation and repopulation 
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Maintenance of healthy pigs through management 

 
 

In order to understand and characterise the impact of management factors on health, the ‘management’ can be 
divided into eight specific areas: 
 Medicine control 
 Environmental factors:- 
  Water supply 
  Feeding system 
  Floor space and hygiene 
  Air quality and ventilation systems 
 Stock movements 
           Level of stockmanship 
 
Each of these areas is examined.  Respiratory disease in the growing/finishing pig is used to illustrate and 

provide examples where management/health/clinical disease interacts. 
 
Medicine control 
 
Medicines are used to both prevent and treat pigs with respiratory disease.  It is vitally important that all 

medicines are stored and utilised appropriately.  Veterinarians need to be fully versed in all the uses, 
limitations and requirements of vaccines. 

Vaccines – Vaccines against Mycoplasma hyopneumoniae, 
Swine Influenza, Escherichia coli, PCVII and 
PRRSv are commonly used and if the refrigerator 
freezes these vaccines will be inactivated.  Likewise 
if the vaccines are stored above 8oC (note the fridge 
door area may run at 10oC) the effectiveness of the 
vaccine rapidly reduces. 

Management of injections includes both the management of 
the medicine bottle and the syringes and needles.  
Poorly stored antimicrobial medical products can 
become inactivated and if other pathogens are 
introduced into the bottle, the bottle can act as a 
medium for transmission.  Poor needle hygiene may 
also infect the pig with pathogens from the skin or 
inside the body, for instance PRRSv and 
Staphylococcus hycius (Greasy Pig disease). 

 
Fridge set too cold – ice box cover is missing.  Fridge is 
dirty.  Inappropriate items are in the fridge 

Feed medication has to be managed well.  Note that medicated feed placed on the top of unmedicated feed in a 
feed bin will not provide expected levels of medication and dilution of the medication will occur.  If the 
feed bin is not completely emptied extended treatment periods will occur.  This can result in 
unexpected feed residues when medicated feed is still present in the bin after the ‘expected’ use by 
date.  An added problem is that sick pigs often do not eat. 

Water medication also has to be carried out with care ensuring that the water supply is working adequately.  
Note many pigs which become sick with respiratory diseases, in particular with Actinobacillus 
pleuropneumonia they may stop or reduce their daily water intake.  The medications availability may 
vary depending on water quality, for example, calcium salts in hard water can deactivate tetracycline 
products by precipitation.  Other products are not necessarily very soluble. 
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Environmental factors 
Water supplies 

Any restriction in the water supply not only limits feed intake and increases 
stress factors on the unit but a restriction can result in a thickening of the 
mucus lining the upper and middle respiratory tract.  This reduces the 
mucocilary escalator’s speed and therefore, the ability of the pig to clear its 
respiratory tract resulting in an increased chance of respiratory disease. 
The picture shows a pipe line blocked with lime. 

 
 

 
Feed supplies 

The respiratory tract’s defence mechanism can be overwhelmed by 
the presence of dust from the feed supplies.  Pigs with atrophic 
rhinitis for instance will perform very poorly on meal, whereas if 
they are wet fed, near expected growth rates/feed conversion 
efficient rates can be realised.  The presence of mould and 
mycotoxins can have significant negative effects on the immune 
system.  If the feeders are not managed well variable feed intakes 
can occur and if the pig fails to eat properly for 24 hours, 
stomach/gastric ulceration starts. 

The gastric ulcer chronically haemorrhages into the stomach 
resulting in anaemia and loss of ability to fight disease.  Several 
cases of ‘respiratory disease’ have been misdiagnosed as the real 
cause was gastric ulceration and chronic anaemia with resulting 
coughing, pulmonary oedema, heart failure and ultimately death. 

 
Too much food available leading  
to wastage and dusty feed 

 
Large gastric ulcer 

Floor 
A major factor in the pathogenesis (cause) of respiratory disease in pigs 
is the stocking rate.  Overstocked (hot) and under stocked pigs (cold) 
place pigs under stress and liable to breakdown with respiratory disease.  
With overstocking it is important to consider stocking both in terms of 
square metre of floor space and cubic metre of the house.  There are 
now restrictions on stocking rates within the EU which if kept to will 
help reduce respiratory disease.  However, to meet the EU requirements 
requires good pig flow and an understanding of current legislation 
requirements. 

 
The sleeping area is insufficient if pigs have to 
sleep in the dunging area 

Hygiene and floor damage 
Hygiene achieved in buildings is often grossly inadequate.  It is not 
generally appreciated that poor quality and dirty floors can have a 
significant impact on respiratory diseases.  If the floor is rough and 
causes trauma to the feet, disease agents (in particular streptococci) 
gain access to the pig.  They are then transported via the blood 
straight to the depths of the lung where they can result in pulmonary 
abscesses. 

 
Hole in the floor resulting in lame pigs 
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Bedding 

Bedding is being increasingly used to cover and insulate the floor.  
While some of these materials can provide good environmental control, 
poor use of bedding contaminated with mould spores can be seriously 
detrimental to health.  The in-proper use of bedding and cleaning 
routines can result in pigs being forced to sleep on wet bedding which 
has serious consequences to respiratory health. 

 

Air quality and ventilation systems 
 

Because 10 litres of air is moved in and out of the respiratory tract of the average 60 kg pig per minute, the 
air quality has a major impact on the respiratory tract. In this section only examples are given but it is 
essential that all producers who have pigs with respiratory problems maximise air quality.  Also note the air 
is also breathed by the stockpeople working within the house. 

Gases 
Ammonia has an effect by slowing the mucocilary escalator thus reducing 
the pig’s ability to clear the lungs.  The management of the slurry system can 
have significant impact on the gases in the room.  Many ventilation systems 
fail by allowing air to move from the slurry pit back into the room.  Note the 
pig’s nose is closer to the floor than the stockpersons’. 

 
The normal mucocilary escalator 

Humidity 
 

Low humidity less than 50% results in a reduction in particle size and therefore more particles enter the 
lungs and these can carry disease agents.  Dry air also causes injury to the mucocillary escalator.  Moisture 
over 75% results in a damp environment which overwhelms the respiratory defenses.  Only at 100% 
humidity is the air actually ‘cleaned’ by the large droplets falling out of the air.  However, such systems are 
illegal throughout the EU. 

Dust 
There are three aspects to dust; Particles greater than 3.6 µm.  are removed 
before entering the alveolus.  Particles less than 1.6 µm will not settle in the 
alveolus and will move in and out of the respiratory tract.  Only particles 
between 3 and 1.6 µm will enter the lung alveolae tissues.  This is important 
as it means viruses require a piggy back to gain entry into the lung tissues. 

 
Respirable dust in a pig house 

Temperature 
Pigs require living within their thermoneutral zone and producers need to be aware of the temperature requirements of 
pigs.  On many farms pigs are too hot in the summer time due to lack of an adequate cooling system.  This places the 
pig under severe stress and can affect feed intake.  When applied, it is essential to follow agreed temperature curves, in 
particular in the first stage nursery.   Note pigs can be chilled over the night; the younger pig is particularly susceptible. 
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Draughts 
Draughts are possibly the number one environmental factor that affects the pig’s 
ability to fight respiratory disease.  Draughts are a serious stress factor affecting 
the animal’s ability to sleep properly, it is vital that producers provide pigs with 
zones and in particular a draught free sleeping area.  A draught can be defined as 
any cold air movement in the sleeping area in excess of 0.2m/second.  Note holes 
in curtains/walls can result in unexpected draughts.  

 
Draught demonstrated by smoke 

Air patterns 
(a)  In the room 

Excessive air is similar to draughts, total air movement is important to understand as this should determine 
the pig’s behaviour patterns.  It is very disappointing that on many farms the air patterns within the room are 
very poor.  Note air patterns can change over the day as the outside temperatures change, particularly when 
inlet speeds are insufficient. 

(b) Between rooms/buildings 
Many farms aim to carry out all-in/all-out but fail to realise that this simple concept can be very difficult to 
achieve and an awareness that poor siting of buildings and inlets/exhausts of ventilation systems can 
contribute to the spread of disease. Note air movement via slurry channels can destroy all-in/all-out between 
adjacent rooms. 

(c) Fan maintenance 
Most farms have very poor fan maintenance programmes.  Producers must be 
aware that a dirty fan can be 40% less efficient than a clean fan.  This results in 
poor air quality and variable air patterns throughout the building (as fans can 
have different levels of dust on their blades affecting their performance).  It 
also costs more money to run a dirty fan.  On one unit a reduction of 25% on 
the electricity bill to maintain the same environment of the 1st stage nursery 
was achieved merely by cleaning the fans. 
  

A dirty fan with one blade starting to be 
cleaned 

 
(d) Curtains 

Curtain sided buildings need good management.  Used properly they can 
provide good air pattern through cross flow ventilation.  However, it is 
important to ensure the curtains do not result in draughts.  Raise the curtain 
completely regularly to remove any mice nests.  Mice can eat through the 
curtain and results in a hole which can lead to draughts onto the pigs.  Curtain 
controls also need to be reviewed; several systems move the curtain too many 
times a day. 

Ensure that curtains do not become a breeding ground for mosquitoes.  These 
can transmit pathogens such as PRRSv and JEV around the farm. 

 

 
Holes in the curtain which were resulting in 
draughts in the winter months 

 (e) Building siting 
It is very difficult to ideally site a building either due to outside air patterns and the presence of other 
buildings and ventilation around the building.  However, adequate care should be applied before buildings 
are set up. This is critical in natural cross flow ventilated buildings.   
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(f) Vegetation between buildings and in ventilation systems 
Having vegetation growing up the edge of buildings 
pose a serious vermin risk for the building as it allows 
rodents protection prior to entering the buildings.  On 
many farms vegetation even enters the ventilation 
system disturbing the inlet or outlet.  Rubbish/old 
equipment being discarded along the side of buildings 
can pose a similar risk and increases the risk of rodent 
infestation. 

 
This Yorkshire boarding was completely blocked by ivy and the pigs 
had severe pneumonia 

 

(g) Insulation 

Many pigs who live in old buildings suffer severe temperature variation associated with insufficient or 
damaged insulation panels.  Insulation is important both to maintain the temperature in the winter and keep 
the building cool in the summer. 

 

(h) Ventilation maintenance programme 

All farms should have a written and complied with programme to check and maintain the ventilation system 
on the farm.   

 

Stock movements 
Many pigs are exposed to excessive stress because they are placed in 
buildings unsuitable for them.  Many buildings are inadequately 
prepared for pigs prior to entry.  Individual pigs or even whole groups 
may be too small for the building design and are subjected to 
environmental variations which are in excess of their ability to cope. 

Compromised pigs should be removed to hospital pens and not moved 
to pens with younger pigs. 

 
Poor pig flow which results from inadequate breeding programmes result in repeated over production and 
under production.  Animals are moved around the farm to stabilise the production and the end result is a 
failure in all-in/all-out and a breakdown of herd health.  It is essential to optimise the efficient production 
of pig meat which, for example, is not necessarily achieved by breeding all of the gilts who are in oestrus 
this week.  Plan the production system and then farm the plan.  Few producers grasp that good control of 
respiratory disease relies ultimately on the management of the gilt pool which controls breeding output. 

Adequate introduction programmes for replacement gilts and boars are an important prerequisite for 
protecting the unit from new respiratory diseases, in particular the viral diseases.  On many farms the 
unit’s health can be dramatically improved if a 6 week introduction programme is followed together with 
a well constructed veterinary health plan governing the introduction rules. 
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Level of stockmanship 
Well trained, dedicated, enthusiastic stockpeople are essential to the 
efficient running of a pig farm.  The good stockman must have 
sufficient time to look after the animals and not spend all their time 
just running around maintaining the building.   Many stockpeople 
fail to provide sufficient care primarily associated with a lack of 
organisation and prioritising ability. 

 

 

Summary 
To minimise the economic effects of respiratory disease in pigs involves a whole farm programme.  A health 
maintenance team is required which involves all members of the farm team, from owner, manager, 
stockperson, veterinarian, nutritionist, geneticists and environmental advisors for example. Irrespective of 
the disease agent(s) associated with the respiratory disease currently on the farm.  To maintain the health of 
the pigs the farm team must ensure that medicines storage; water supplies; feed supplies; flooring space and 
hygiene; air quality and ventilation systems; the movement of stock around the farm and the level of 
stockmanship are all at a standard which will help the pig’s immune system not interfere with its ability to 
fight any potential disease agent it meets. 
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ENVIRONMENTAL MEDICINE - SOME USEFUL EQUIPMENT 

Basic environmental medicine can be 
broken down into four major areas: water, 
food, floor and the air.   Each of these areas 
requires some equipment to allow the 
clinician to carry out a basic examination. 
The basic tools in the kit are highlighted in 
red   

 
Water supply 

   
Note drinker placement, 
number and position 

Look for dirty drinkers Look for unusual behaviour 

   
Note water appearance, 
taste and temperature 

Note water depth Tape measure for height 

 
 
Collapsible 250 ml water cups 

  
Measuring cylinder Stop watch Water pressure gauge 

   
Wrench to remove 
drinker 

Tools to take drinker apart 
– Swiss Army knife 

Check stray with a volt meter 
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Food 

   
Note placement of 
feeders 

Look at feed usage and 
wasted feed 

Look for unusual behaviour 

   
Measure dimensions of 
feeder 

Presence and age of soiled 
food 

Check weight of feed delivered 
against volume 

   
Observe feed consistency Note the smell of the feed Note the taste of the feed 
Floor 

      
Note stocking density measure tape and ultrasound 
and calculator 

Note defecation pattern 

   
Measure solid/void/step Note rough edges Note total floor comfort 
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Presence of mould Dry and wet areas Crated area appropriate size 

   
Sharp points and 
projections 

Slope of the floor –  
20o measure shown 

Hygiene levels 

Air 

   
Cold piglets Hot finishers Good lying pattern of group 

Note lying pattern and position of group 

   
Smell the air Note presence of dust 
 

 
  

Air temperature and 
humidity 

Infra-red gun Remote temperature recorder 
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Gas pollutants – NH3, 
CO2, CO, H2S 

Light levels  Air speed – easier once air 
pattern known 

 
 Small cold smoke to large smoke generators 

Air movement – smoke bombs/generators Static pressure 

   
Measure Inlet outlet size   Fan hygiene Fan Speed – tachometer 

  

 

Drip cooling Other cooling systems  
 

Summary List of equipment 
Air speed Calculator Gas concentrations Humidity 
Light meter  Measuring tape – 2 

metre 
Measuring tape - 20 
metres  
 

Measuring tape - 
ultrasound  

Pliers  Screwdriver (flat) Screwdriver (Philips) Slope meter  
Smoke bombs  Static pressure Stop watch Swiss Army knife 
Tachometer  Temperature Volt meter Water measuring bottle 
Weight scales  Wrench   
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Treatment by medication 
 

Use of medicines on the farm 
 
Medicine storage is the cornerstone of any preventative medicine programme.    It is therefore, generally 
disappointing that medicine storage is relatively poor on many farms and given so little attention to detail. 
 
Medicine storage examination can be broken down into sections: 
 
Cold medicine storage – using a refrigerator.   
Many medicines, for example vaccines, need to be 
kept between 2-8oC.  Freezing most vaccines will 
render them useless, and the entire preventative 
medicine programme is negated.   Refrigerators 
which have a freeze thaw cycle must be avoided.  Do 
not rely on the refrigerator dial to monitor the 
temperature, place a maximum and minimum 
thermometer in the body of the fridge and monitor 
the temperature fluctuations at least weekly.  The 
fridge should be kept clean at all times.   Check the 
door seals to ensure the fridge at least attempts to 
maintain a steady temperature.  Know the 
temperature distribution of your fridge.  Ensure that 
medicines are placed in the body of the fridge.  The 
door and the vegetable tray are generally above 8oC 
and are therefore, unsuitable areas. 

 
A well managed cold medicine store 

 
A major problem found on farms is the presence of human food in the medicine fridge; this includes soft drinks.  
Aside from the obvious health and safety issues of storing human food stuffs in a chemical store, there is a 
potential risk of the spread of some of the most significant swine diseases.  Foot and Mouth disease and 
Classical or African Swine Fever’s are examples where the ingestion of human pork food products by pigs has 
resulted in the loss of millions of animal’s lives and crippling costs to the local swine industry.  Both PRRSv 
and PCVII have been isolated in fresh pork.   If human food is to be brought onto the farm, a) it should not 
include any pork products and b) it should be stored in a separate area. 
 
Warm medicine storage  

 
 
This warm medicine storage is appalling and yet 
never even created a comment by the local 
veterinarian. 

The other medicines used on farms – antimicrobials 
for example, should be stored at temperatures 
generally not exceeding 25oC.  It is essential that the 
medicines are stored clean and dust free.  The 
temperature of 25oC may seem like room 
temperature, but in many parts of the world, 
including most of Europe, this temperature will be 
easily exceeded in the summer months.  Therefore, 
it is not adequate to just store medicines in any 
office.  A proper medicine storage area which is 
temperature controlled, lockable, and safely away 
from children and animals should be available on 
every farm.   

Also note that the car is an unsuitable place to store medicines as the boot/trunk can be too hot or too cold 
depending on the season. 
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Medicine bottle disposal 
A formal protocol should be drawn up detailing the procedures for disposal of used medicine bottles.  Just 
dumping them into the local trash collection is not adequate. 
 
Needles and syringes  

 
Needleless injector 

Storage, use and disposal of needles must be adequate to 
ensure that their use will allow adequate injection 
techniques without risk of abscessation.  A broken needle 
policy should be in place.  On many farms, needles now 
have to be counted out and returned or accounted for.  
Alternatively, the newer needless technology should be 
explored, but there is still a lot of work needed to perfect 
the system for general use. 
Used needles and syringes should be disposed safely.  A 
sharps container should be used for used needles. 

  
In-feed medication 
The use of medication via the feed supply is a normal route of administration.  While there are advantages to 
supplying medicines to large number of pigs via the feed, the sick pigs have to eat the feed and in several 
diseases, such as Actinobacillus pleuropneumonia, they do not eat.  In feed medication is ideal for prophylactic 
use.  To treat clinically sick animals the time delay in getting the feed to the farm and even then to the pigs can 
result in mortality and reduced pig welfare.  
Management of the feed bins is essential to ensure that the correct pigs are medicated.  For example, have all 
feed bins numbered.  An understanding of how feed moves in the feed bin is required.  Medicated feed placed 
on top of unmedicated feed in a feed bin will not result in the medication being delivered at the required 
concentration.  Once the period of medication has finished it is essential to ensure that the feed system is 
thoroughly cleaned, including the feed trough in the pens, otherwise medicine residues may inadvertently occur 
in the pig meat. 
 
Medication through the water supply 
The water supply, when working adequately is an ideal route for the mass medication of pigs.  However, there 
are several issues that need to be addressed.   The water supply needs to work.  When mixing medications to go 
into the water supply, ensure that medicine is mixed properly otherwise medicine residues may occur.   Many 
medications and vaccines require that the chlorine is removed from the water supply prior to their 
administration.  The water supply is becoming a very useful method of supplying vaccines to large number of 
pigs without the stress of restraint and injection. 
 
Pig identification 
A properly run medication programme relies on accurate pig and pen identification.  A review of the medication 
records is an essential component of the health audit. 
 
Accidental injection protocols 
In the unfortunate case of an accidental stick injury, the following 6 rules should be observed: 
1 Inform manager (or assistant manager) immediately 
2 Obtain relevant data sheet 
3 Telephone local medical centre for advice 
4 Be taken to the medical centre.  Do not drive yourself 
5 Go to local medical centre with data sheet and name and telephone of the farm veterinarian 
6 Fill in accident book 
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Injection in the pig 
 
In commercial pig production, it is essential to minimise carcase blemishes.  Of particular 
importance is not to create an abscess through dirty needles. 
 

General Needle use 
1 Always use a sharp new disposable needle each day 
2 When injecting a group of healthy pigs do not use the same needle for more than 10 - 

12 pigs (one litter) 
3 Never use a blunt needle 
4 Needles must not go from a sick pig to a healthy pig 
5 Only use a clean needle to draw out of a vaccine bottle 
6 Dispose of used needles (and blades) in a proper sharps bin 
7 Return full sharps bin to the veterinarian for safe disposal 
8 Do not share needles with another stockperson 
Needle length and size 
Intramuscular  kg  Subcutaneous injections 
Piglet 5/8" 21g 16 mm 0.8 mm 1 - 7  Piglet       5/8"     21g 16 mm 0.8 mm 

Weaner 1"   19g 25mm 11mm 7 - 25  Weaner   5/8"    21g 16 mm 0.8 mm 

Grower 1"   19g 25 mm 11 mm 25 - 60  Grower    1/2"   19g 16 mm 11 mm 

Finisher 1"  16g 25 mm 1.3 mm 60-100  Finisher   1/2"   19g 16 mm 11 mm 

Adult 1.5" 16g 40 mm 1.3 mm   Adult       1"      19g 25 mm 11 mm 

Main Injection sites   
 

   
Intramuscular – behind ear – 
note depth of fat in neck 

The circle indicates the 
suitable area 

Iron injection in piglet 

  
Intravenous – ear vein easiest 

 There are now viable systems for needless systems.  These give the dose intradermally and 
therefore can be given anywhere on the pig’s body. 
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Subcutaneous – actually difficult in the pig.  Young pig inguinal region.  In the adult just behind 
ear, note angle of needle.  Or in the perineal region. 

Consequences of poor injection technique 
 

  
Weaner with an injection abscess Sow with an injection granuloma 

 

Injection site at slaughter.  This pig had 
received an injection of oxytetracycline 2 days 
before slaughter.  

Causes of injection site abscesses and blemishes 
 

  
Dirty medicine bottles Dirty needles 

 
Blunt needle Dirty syringe 
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Use of Vaccines through the Water supplies 
 
Today there are several modified live vaccines which are available for administration through the 
water supply. 
These would include:    

Ileitis – Lawsonia intracellularis,  
Erysipelas – Erysipelothrix rhusiopathiae,  
Salmonella choleraesuis 
Escherichia coli – E. coli 

 
The following notes describe a method of preparing the water supply so that the vaccine has the best 
chance of working.  However, please follow all advice given with the vaccine. 
 

Vaccine storage 
 Ensure that the vaccine is stored properly on the farm.  Some of the vaccines have very specific 

storage requirements 
Preparation of the water supply 
 These vaccines are live.  Therefore, the vaccine (organisms) will be killed and will be ineffective if 

there are any antibiotics or other agents, such as chlorine, in the water supply 
Inactive chlorine with sodium thiosulphate or skimmed milk.  Note with skimmed milk do not 
reconstitute with hot water as this may also kill the vaccine 
Ensure that all antibiotics are removed from the water lines and feed lines for at least 2 days before 
vaccination.  These antibiotics also need to be avoided for at least 5 days post vaccination 

The medicator 
 Ensure that the medicator is thoroughly cleaned.  This should include the medicator itself, housing and 

filters used.  But note that the medicator cannot have cleaning materials remaining in the medicator or 
buckets.  Soaps can destroy these live vaccines 

Measuring the amount of water to be drunk by the pigs – the day before medication, for 
example around 10-11 am. 
 Fill a new, clean stock solution container with clean water and let the water run through the system 

Record the starting volume of water 
Note the time of day when you start running the water through the system 
After a 4 hour period, measure the amount of water that was used out of the stock solution.   This will 
be the amount of stock solution that will be required 
Pigs have drinking habits that will change with time.  Between two individual days the drinking habit 
does not change much 

Flush the water supply 
 Fill the stock solution container with clean water and allow the medicator to run overnight to flush any 

remaining antimicrobial residues 
Day of vaccination  (Need the vaccine and sodium thiosulphate) 
 Half an hour before the time yesterday (when the water use consumption over the 4 hour period was 

calculated) prepare to administer the vaccine 
Stop the medicator temporarily 
Empty the stock solution container. 
Refill with the amount of clean water the pigs will use in 4-5 hours (as determined yesterday).    
Add sodium thiosulphate (which neutralizes chlorine) to clear the water of chlorine.  Note some of the 
trade brands contain a dye which allows you to track the product through the water supply. 

 Thaw the vaccine in warm water (not hot) water.  This should take 10 minutes 
When the vaccine has thoroughly thawed  
Add the vaccine to the stock solution 
Remove the last drinker from the drinking line 
Start the medicator and allow the sodium thiosulphate to flush through the water line.  If a dye is 
included with the sodium thiosulphate the dye will be seen in the water 
Replace the drinker line to the last drinker 
Allow the medicator to run until all the stock solution has been used. 
Make another 4 litres of stabilizing solution to flush the remaining vaccine out of the water lines 
During administration of vaccine monitor vaccine consumption 
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After vaccination has finished 
 Ensure that the water supply is fully restored. 

Do not use water or feed medications for at least 5 days after vaccinating through the water lines.  This 
is to prevent killing the vaccine before it adequately stimulates immunity. 

Reasons for vaccine failure 
 Vaccine storage 

Vaccines stored at the wrong temperature or variable temperatures.  The -70C frozen ileitis vaccine is 
particularly sensitive if stored for a week in conventional fridge. 
Vaccine mixed with chlorinated water or antibiotics 
Time to deliver vaccine 
Water consumption more than estimated 
Pig Flow changes 
Hot days – water consumption increases – variable.  If weather very variable delay vaccine 
Medicator problems 
Loss of suction 
Medicator hose come out of bucket 
Vaccine timing 
Vaccine administered too late – too close to the outbreak 

 

 

 

 

 

 
Ensure water medicator  
thoroughly cleaned 

Ensure water supplies are thoroughly 
cleaned 

Ensure that the water supply is 
readily accessible to all the pigs in 
the house 

 
 Avoid the first week post-weaning as a vaccination time, because the pigs may be 

learning about drinking water for the first time and they probably have not used this 
type of drinkers.  In addition, the stress of weaning may also interfere with their 
immune response.  Note that maternal immunity may also interfere. 
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Feed Hygiene To Reduce Contamination 

 

Feed Bulk Bins 
 

Bulk-bin Management is essential to keep feed as fresh as possible 
 

Hygiene 
 Try to run the bin empty between each feed delivery 

Monthly 
 Inspect each bin 

Check for leaking seams on the bin 
Check for porous, rusty areas 
Examine inlet and exit mouths of augers 

Spring and Autumn 
 Run bin empty once a month 

Dust the bin with a mould inhibitor 
Every 6 months 
 Pressure wash interior 

Allow to dry thoroughly before refilling 
Fumigate to ensure eradication of all insects and mites 
Watch staff health and safety when fumigating and entering feed bins 

Aims 
•   To prevent mould development 
 Mould causes Palatability problems 

Loss of nutrients 
Feed wastage 
Performance and health problems 
Loss of profit 

•   Reduce mite contamination 
 Mites cause Reduced nutrients 

Food wastage 
Loss of profits 
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•  Reduce medicine residues 
 Augers often leave residual feed in their housing because the screws must have clearance as 

shown in figure 1, the residual feed is represented in brown 

 Figure 1 
Movement of feed out of a bin occurs directly above the discharge point.  The remaining feed 
then cascades down the slope of the crater that is subsequently formed.  Failure to completely 
empty bins before refilling will result in residual feed retained in the bin 

                
Figure 2                                                            Figure 3 
Figure 3 demonstrates the typical feed flow in a feed bin with brown areas illustrating where the 
feed is most likely to remain and contaminate the next batch 

Detection of mites 
 Mites are not visible to the naked eye 

They may be detected as pink/brown "dust" at the base of bins.   
If you suspect mites, pinch the "dust" into a peak.  If live mites are present the peak will soon collapse 
Some mites have a distinctive smell which is often more evident if the "dust" is rubbed between the 
fingers 

Bagged Feed 
 

Storage 
 Cool and dry, below 18•C 

On pallets, not on the floor 
Away from strong smelling products such as oil or disinfectants 

Bags should be stock controlled, always use the oldest deliveries first 
Store should be vermin proof.  Ensure all feed barrows are covered at all times 
Note expiry dates on the products  generally 3 months or 9 months with milk products i.e. creep 
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MEDICINE PROBLEMS  
 

The following montage is to give a flavour of the common mistakes regarding handling of 
medicines on farms 

 
Refrigerator management - frozen vaccines will not work – you have no preventative medicine programme! 

    
Ensure the fridge has a max/min 
thermometer to record the extremes 

Fridge very dirty.  Note no ice box 
cover.  Overstocked with medicines 

Fridge too cold and frozen.  Lower 
bottle frozen. Too hot is just as bad 

Fridge requires defrosting.  The 
products are at a serious risk of 
freezing 

    
 

The rear of the fridge is frozen and 
medicines in contact with back 
plate 

The fridge requires to be defrosted 
before medicines are frozen 

Fridge overstocked. This was only 
a 150 sow unit. Also requires 
defrosting 

The fridge has no management - 
medicines just thrown in 

    
Vaccines in door of fridge and 
therefore too hot.  Note fridge not 
very clean 

Food in fridge especially pork 
products this is a serious 
biosecurity risk 

A well managed fridge minimal 
medicines and temp storage check 
possible 

Is the fridge lockable and secure? Is 
it away from children? 

General bottle management 

  
 

 
Multiple bottles of the same 
medicine open at the same time.   

Bottles stored dirty.  This is a 
serious abscess risk 

Keep the tops of bottles clean by 
covering them or placing them 
undercover 

This degree of bottle contamination 
is appalling 

    
A finishing yard’s simple lockable 
cupboard 

Medicines cannot be ‘stored’ on 
convenient walls 

Keep all medicines out of the reach 
of children 

Too many medicines.  This was 
only a 200 sow unit 
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Needle and syringe management 

    
Always inject into the neck of pigs Do not leave bottles and syringes 

lying around 
Do not store needles and syringes 
in the bottles 

Do not leave syringes and needles 
‘ready’ on work surfaces 

 
 

 

 
  

This syringe is very dirty and 
unusable 

Do not mix medicines unless 
specifically advised 

Blunt needles cause a lot of trauma 
when used 

Shoulder/neck abscess from dirty 
injection technique 

Disposal of used medicines, needles and syringes – review local requirements 

 
 

Use a sharps tin to dispose of all 
needles blades etc 

Do not carelessly dispose of 
syringes and needles 

Door ways or building supports are 
not for disposal of needles 

Poor medicine bottle disposal 

Records and preventing medicine residues 

    
Always read and understand the 
label on the bottle 

Complete as soon as possible 
medicine records 

Mark medicated pigs or pens 
adequately 

Residues are not that hard to find in 
the slaughterhouse 

Other medicine administration methods 

 
 

  
Medication through the water 
supply - ensure the water supply is 
adequate. Check for leaks. 

Medicating through the feed review 
feed bin management.  

When top dressing ensure that the 
medicine is mixed with the feed. 
Carelessness leads to residues 

Ensure that the feeding system is 
adequate for the pigs and no 
wastage occurs 
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Treatment guidelines 

 
The following pages discuss the variety of chemicals and treatments which can be used on 
modern pigs farms.   When dealing with pet pigs it is important to remember that certain 
products and chemicals may be banned from use within pigs – without exception.  This 
includes enrofloxacillin within Australia.  Check your local regulations. 
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Pathogen antimicrobial therapy possibilities 
 
 
 
Antimicrobial agent 
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etracycline 

Actinobaculum suis                   
Actinobacillus suis                   
Actinobacillus pleuropneumoniae                   
African Swine Fever A                  
Arcanobacterium pyogenes                   
Ascaris suum                   
Aujeszky’s Disease Pseudorabies B                  
Bordetella bronchiseptica                   
Borrelia spiralis                   
Brachyspira hyodysenteriae                   
Brachyspira pilosicoli                   
Brucella suis B                  
Classical Swine Fever A                  
Circovirus I and II                   
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ethoprim
/ 
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ethoxazole 

Florfenicol 

T
etracycline 

Clostridium difficile                   
Clostridium perfringens                   
Congenital tremor virus?                   
Cytomegalovirus                   
E. coli cystitis                   
E. coli diarrhoea                   
E. coli bowel oedema F18 Ste2x                   
Enterovirus                   
Epidemic diarrhoea virus                   
Erysipelothrix rhusiopathiae                   
Foot and Mouth virus 
And other vesicular viruses 

A                  

Haemophilus parasuis                   
Haematopinus suis                   
Hyostrongylus rubidis                   
Isospora suis**                   
Lawsonia intracellularis                   
Leptospirosis B?                  
Metastrongylus apri                   
Mycoplasma haemasuis                   
Mycoplasma hyopneumoniae                   
Mycoplasma hyosynoviae                   
Oesophagostonum dentatum                   
Parvovirus                   
Pasteurella multocida (Toxigenic) B                  
Pasteurellosis                   
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etracycline 

PMWS                   
PRRSv B                  
Ringworm                   
Rotavirus                   
Salmonellosis                   
Sarcoptes scabiei                   
Spirochaetal colitis                   
Staphylococcus hycius                   
Stephanurus dentatum                   
Streptococcus abscess                   
Streptococcus arthritis                   
Streptococcus suis joint ill                   
Streptococcus suis meningitis                   
Strongyloides ransomi                   
Swine Influenza virus                   
Swine pox virus                   
TGE B                  
Toxoplasma gondii                   
Trichonella spiralis                   
Trichuris suis                   
   
Green – 70% or more isolates sensitive.  Red – Up to 50% isolates resistant 
Where the row is white – antimicrobials are generally not available for therapy.  They may still be useful to control secondary pathogens.  
PRRSv and Tilmicosin is an example of an exception. 
Antimicrobials are not generally antiparasiticides       ** Isospora suis – use Toltrazuril



The use of Vaccines in Pigs 
 

The following vaccines are commercially available in pigs 
 

Control of: Comments about use 
Aujeszky’s Disease Whole herd twice yearly 
Atrophic rhinitis vaccine To gilts and sows pre-farrowing for piglets via colostrum 
Classical Swine Fever To pigs over 5 weeks of age 
Clostridial vaccine 
              Clostridium perfringens C 
              Clostridium novyi 

 
To gilts and sows pre-farrowing for piglets via colostrum 
Twice a year to adults 

E. coli vaccine  
              F4 and F5 
 
              F18 

 
To gilts and sows pre-farrowing or at weaning for piglets via 
colostrum 
To weaners via water supply 

Epidemic Diarrhoea To sows pre-farrowing for piglets via colostrum 
Erysipelas  vaccine  
               Gilt 
               Sows 
               Boars 
               Growing pigs 

Available via injection or water 
At selection two injections 2-4 weeks apart 
Sows at weaning and for piglets via colostrum 
Twice a year 
After 30 kg 

Haemophilus parasuis vaccine To piglets or weaned pigs.   
To gilts and sows pre-breeding for piglets via colostrum 

Ileitis To weaner to growing pigs via water 
Leptospirosis To gilts during acclimatization 

To gilts and sows pre-farrowing 
Mycoplasma hyopneumoniae vaccine To piglets or weaned pigs 
Parvovirus vaccine To gilts during acclimatization 
Pleuropneumonia vaccine To growing pigs 
PCVII To sows pre farrowing for weaners via colostrum 

To piglets at weaning 
PRRSV  vaccine To weaned pigs 

To gilts during acclimatization 
To gilts and sows pre-farrowing for piglets via colostrum 

Rotovirus To gilts and sows pre-farrowing 
Salmonella Via water supply to growing pigs 
Swine Influenza To sows twice a year 
TGE To gilts during acclimatization 

To gilts and sows pre-farrowing for piglets via colostrum 
Note not all of these vaccines are available in all countries.  

Timing and requirements may change between different countries.  
It is essential to make yourself acquainted with the local legal situation. 

In addition there may be a number of Autogenous vaccines available 
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Synchronisation of Females 
 
1 Animals not cycling or ovulating 
 Inject with PG600 (a combination of 400 iu eGH and 200 iu hCG - equine and 

human chorionic gonadotrophin) 
Ovulation will usually occur 100 to 120 hours later when administered at 
weaning 

2 Cyclic animals  
 12-14 days after last oestrus 

PGF2α (prostaglandins) only work in pigs in mature corpora lutea after 12-14 
days after ovulation.  The female cycles 4 days after administration 
Other times 
In normal cycling females ovarian activity can be suppressed by administrating 
oral active progesterone, by the feeding of 15-20 mg of Regumate/Matrix for 
14 to 18 days. Cease feeding and oestrus occurs some 2-8 days after last 
feeding 
Aborting early pregnant animals 
Gilts can be served when the cycle and then the group can be synchronised by 
aborting the gilts as a group using prostaglandins.  The gilts cycle 4 days after 
the abortion. 

3 Delay after weaning 
 This may be useful to coordinate pig flow.  Feed Regumate/Matrix from 

weaning until 4 days before required heat.  Note normal variation in response 
is same as weaning ie 2-8 days with a peak at 4 to 5 days 

 
To help sows and gilts to come into heat 

Combination of PGF2 α and PG600 
 
Group of synchronised animals with poor or no heats: 
Day 1  Inject with PGF2 α prostaglandin 
Day 3 inject with PG600 
 
Rational: 
A group of animals cycling out of sequence will have animals at all stages of the oestrus 
cycle 
Those 12 – 18 days will cycle 4 days later with PGF2α 
Those at 18-21 days will cycle within the next 4 days anyway 
Those at 0-12 days may cycle with PG600 in 4-5 days 
PG600 to animals at or about ovulation will enhance the ovulation process. 

 



346 
 

 
Permitted Medicine List – Example only 

 
             Authorised Pharmaceutical List Q1 + Q2  2010 

Q3  Q4  
 

ACTIVE 
INGREDIENT 

PRODUCT 
NAME 

TREATMENT REGIME WHP 

Altrenogest Regumate 5 ml oral dose per day for 18 days to synchronise oestrus 
is gilts, or for 5 days to weaned sows to hold over for 1 
week 

15 days 

Amoxycillin Betamox 1 ml/ 20 kg intramuscularly for 3 – 5 consecutive days 
for DIARRHOEA, MENINGITIS, ERYSIPELAS, 
GREASY PIG, ARTHRITIS, MMA. 

28 days 

Amoxycillin LA Moxylan LA 
 

1ml/ 10 kg intramuscularly for DIARRHOEA, 
MENINGITIS, ERYSIPELAS, GREASY PIG, 
ARTHRITIS, MMA. 

28 days 

Amoxycillin Sol-U-Mox 20mg/kg in water. Treat for 3-5 days. Make solution 
fresh daily.  GLASSERS, DIARRHOEA, PNEUMONIA 

14 days 

Apramycin Aprapharm 12.5 mg/kg in water for 5-7 days for DIARRHOEA.  14 days 
Azaperone Stresnil 1 ml/ 20 kg intramuscularly to all classes of stock 

requiring sedation 
24 hours 

B- complex Vitamin B 
complex 

1ml/ 20 kg intramuscularly once for POOR 
CONDITION.  Repeat once a week until improve 

NIL 
Off Label 

Ceftiofur Excenel 1 ml/ 15 kg intramuscularly for 3 -5 days for pigs with 
PLEUROPNEUMONIA, MENINGITIS, DIARRHOEA 

5 days 
OFF LABEL 

Citric Acid Citric Acid 10mg/litre of drinking water.  To acidify the water 
DIARRHOEA 

Nil 

Dexamethasone Dexason 1 ml/ 20 kg intramuscularly once to reduce inflammation 
for suckers and weaners with MENINGITIS, and pigs 
with PLEUROPNEUMONIA. 

10 days 

E. coli, Leptospirosis 
and Erysipelas vaccine 

EcoVacLE 
 

4 ml subcutaneously at gilt selection with booster 4-6 
weeks later and 3 weeks prior to each farrowing 

NIL 

Enterisol Enterisol- Ileitis 2ml given as an oral drench at weaning NIL 
Enzootic pneumonia 
vaccine 

Respisure One 
Suvaxyn 

2 ml intramuscularly once at weaning NIL 

Erysipelas and 
Leptospirosis vaccine 

Lepto-ery vac 2.5 ml intramuscularly NIL 

Florfenicol Nuflor inject 15mg/kg intramuscularly once every 2 days.  
DIARRHOEA and PNEUMONIA 

15 days 

Florfenicol oral Nuflor oral 10mg/kg in the water supply. DIARRHOEA and 
PNEUMONIA 

20 days 

Haemophilus parasuis 
vaccine 

Suvaxyn HPS 2ml intramuscularly at 7-10 days of age  
2nd injection 2 to 3 weeks later or 3 weeks pre-farrowing 
for breeding herd. 

NIL 

Immunocastration 
Vaccine 

Improvac 2 x 2 ml dose with the second dose administered 4-5 
weeks prior to slaughter to prevent boar taint. 

NIL 

Lepto/Erysipelas Lepto-Eryvac 2.5ml subcutaneously every 6 months in sows and boars. 
GILTS- give 2 doses 4-6 weeks apart 

NIL 

Levamisole Nilverm Pulse at 1ml/10kg for 1 day every 3 weeks 14 days 
LH and PMSG PG 600  5 ml intramuscularly to pubertal gilts to induce heat. NIL 
Lincomycin Lincomix 

Antibiotic 
Solution 

1 ml/ 30 kg intramuscularly for 3 – 5 consecutive days 
for ARTHRITIS DIARRHOEA and PNEUMONIA.  

2 days 

Meloxicam Metacam 1ml/50kg intramuscularly once for LAMENESS, MMA.       
Repeat in 24hours if needed. 

4 days 
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Neomycin & 
Sulfadimidine & 
Sulfadiazine & 
Streptomycin 

Scourban 2 ml orally for piglets that require treatment for 
DIARRHOEA or as directed by the veterinarian 

14 Days 

Oxytetracycline  
Short acting 

Tetravet 
Flexidose  
 

1 ml/ 10 kg intramuscularly  
once for MMA, URINARY TRACT INFECTIONS, 
ARTHRITIS, ABSCESSES, PNEUMONIA, WOUNDS 
and ILEITIS. Repeat in 48 hours if necessary 

10 days 
 
 

Oxytetracycline – in 
feed 

Tetravet 980 1 tablespoon/sow/day, 2 tbls/boar/day for 5 days for 
ARTHRITIS, ABSCESSES, WOUNDS 

7 days 

Oxytetracycline  Tetravet 980 20mg/kg in water for 3 days  Make solution fresh daily. 7 days 
Oxytetracycline Long 
Acting 

Oxytet L.A. 
 

1 ml/ 10 kg once intramuscularly for ARTHRITIS, 
ABSCESSES, PE, PNEUMONIA, and WOUNDS. 
Repeat in 48 hr if necessary 

42 days 
 

Oxytocin Syntocin 
 

½ - 1 ml intramuscularly to sows that require assistance 
at farrowing 

NIL 

Parvovirus vaccine Parvac 2 ml subcutaneously at gilt selection with booster 3-4 
weeks later 

NIL 

Penicillin – Short 
acting 

Bomacillin SA 
ProPen 
Depocillin 

1 ml/ 10 kg intramuscularly for 3 – 5 consecutive days 
for MENINGITIS, ERYSIPELAS, GREASY PIG, 
ARTHRITIS,  PLEUROPNUEMONIA 

 
14 days 

OFF LABEL 
Prostaglandin F2α Lutalyse 

Duramate 
Estrumate 

 2 ml intramuscularly to sows on day 111 – 114 of 
gestation to induce farrowing and to treat post-farrowing 
discharge.  

1 day 

Ractapamine Paylean 0.25 kg/tonne (5ppm) commencing in feed no more 
than 28 days prior to the last cut  

12 hours 

Tetracid Tetracid 2kg/tonne feed to acidify the feed.  DIARRHOEA Nil 
Tiamulin Tiamupharm 

liquid 
Add 1 litre to 1000 litres of drinking water.  Make fresh 
daily.  For PNEUMONIA 

5 days 

Tilmicosin Pulmotil 200 
Premix 

2kg/tonne of complete feed for 5 days 
for 5 days PNEUMONIA, DIARRHOEA 

14 days 

Trimethoprim & 
sulphamethazine 
 

TMPS 240 
 

1 ml / 15 kg intramuscularly to suckers and weaners which 
require treatment for DIARRHOEA 

28 Days 

Trimethoprim & 
sulphamethazine 
 

Tribrissen 
Suspension 

One pump orally per 1.5 kg for 3 days.  For DIARRHOEA  in 
piglets 

14 days 

Toltrazuril Baycox 
Toltracox 

1 ml/ piglet orally at 4 days of age to control of 
COCCIDIOSIS 

100 days 

Tulathromycin Draxxin 1 ml/40 kg intramuscularly single injection for 
PNEUMONIA, PLEUROPNEUMONIA, DIARRHOEA 

26 days 

Tylosin Tylopharm  
Tylan 200  
 

1 ml/ 20 kg intramuscularly for 3 – 5 days for pigs with 
PNEUMONIA, ERYSIPELAS, GREASY PIG and PE. 

3 days 
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Examples of treatment programmes 
Note not all medications may be available in your country.  These sheets are 

provided as a guideline to discuss with your veterinarians or clients 
 

EXAMPLE - PIGLETS STANDARD THERAPIES 
 

Scour Approx cost 
1 If on creep, remove creep  

$0.11/day 
 
$0.16/day 
 
 
 

2a Orally dose with Tribrissen suspension 1 pump per 1.5 kg bodyweight for 3 days 

2b If piglet sick inject Excenel RTU (0.2 ml per piglet) intramuscularly into the neck with a 5/8" 
21 G needle for 3 days 

3 Place water in a bowl drinker 

4 Place electrolytes and cordial in a bowl drinker 

5 If problem occurs in large numbers of piglets consult with the vet 

Joint infections  
1 Inject with Excenel RTU (0.2 ml per piglet) intramuscularly into the neck with a 

5
/8" 21 G 

needle for 3 days 
$0.16/day 

2 Examine teeth clippers and other source of injury 

3 If problem occurs in a number of piglets consult with the vet 

Abscess/wounds  
1 Inject piglet with Excenel RTU (0.2 ml per piglet) intramuscularly into the neck with a 

5
/8" 21 

G needle for 3 days 
$0.16/day 

2 Check farrowing area for rough floors  

3 Check sow for savaging 
 

If any treatment fails to show a response consult with the manager 
immediately 

 
If the pig shows any other condition consult the manager 

 
 
          



349 
 

EXAMPLE - WEANER STANDARD THERAPIES 
 

 
 
Scour  

Approx 
Cost  
20 kg 

1 Remove feed for 24 hours  
2 Provide electrolytes in a cube drinker  
3 Remove visibly sick pigs to hospital pens – treat with Excenel RTU (1ml per 20 kg bodyweight) 

intramuscular into the neck (1” 19 G) needle for 3 days. 
$0.90/day 

4 Medicate via the drinking water using Sol-U-Mox (20mg/kg) for 4 days $0.07/pig/day 
Middle ear infection  

1 Remove pig to hospital pen to prevent bullying  
2 Inject with Tetravet Flexi-Dose (4 ml per 20 kg bodyweight) intramuscular into the neck (1" 19 G 

needle) repeat after 48 hours.   
$0.64/treatment 

Greasy pig disease  

1 Isolate affected weaners  
2 Inject with Excenel RTU (0.5 ml per 20 kg bodyweight) intramuscularly into the neck (1" 19 G 

needle) for 4 days 
$0.45/day 

3 Inject pig with Metacam 20 (0.5 ml per 20 kg bodyweight) into the neck (1" 19 G needle) repeat 
after 24 hours if needed 

$0.90/treatment 

4 Inject with multivitamins (2 ml) intramuscularly into the neck (1" 19 G needle)  
5 Wash with Savlon  
Skin infection/ear biting  
1 Remove to hospital pen  
2 If mild, inject Excenel RTU (0.5 ml per 20 kg bodyweight) intramuscularly into the neck (1" 19 

G needle) for 3 days 
$0.45/day 

3 Place toys, chains in affected pen. Check for draughts  
Abscess  

1 Lance with a cross (+) cut  
2 Flush with flowing water  
3 Spray with Chloromide  
4 Inject Excenel RTU (0.5 ml per 20 kg bodyweight) intramuscularly into the neck 1" 19 G 

needle) for 3 days 
$0.45/day 

5 Flush wound 3 times a day with water  
6 DO NOT lance abscess in a joint  
Meningitis  

1 Inject pig with Excenel RTU  (1 ml per 20 kg bodyweight) into the neck (1" 19 G needle) repeat 
after 48 hours 

$0.90/day 
 
$0.90/treatment 2 Inject pig with Metacam 20 (0.5 ml per 20 kg bodyweight) into the neck (1" 19 G needle) repeat 

after 24 hours if needed 
3 Remove pig to hospital pen.  In some cases you may have to be more vigorous with therapy. It is 

essential they are treated as soon as possible. 
 

4 Provide water by cube drinker, even possibly by oral dosing.  Possibly add Sol-U-Mox  in the 
water drinker 

 

 
If any treatment fails to show a response consult with the manager immediately 

If the pig shows any other condition consult the manager 
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EXAMPLE - STANDARD FINISHING THERAPIES 
 

 
Pneumonia 

Approx 
cost  50 kg 

1 Inject with Draxxin  (1.25 ml per 50 kg bodyweight) intramuscularly into the neck (1" 16 G 
needle)  

$3.75/treatment 
 

2 Inject pig with Metacam 20 (1 ml per 50 kg bodyweight) into the neck (1" 16 G needle) repeat 
after 24 hours if needed 

$1.80/treatment 

3 Remove to hospital pen  
4 If more than 4 pneumonic in one day consult vet  

Infected foot/lame  
1 If one pig, review pig's progress every 12 hours, if no signs of improvement within 36 hours 

or more pigs start going lame go to point 2 
 

2 Inject with Excenel RTU (1 ml per 50 kg bodyweight) intramuscularly into the neck (1" 16 g 
needle) for 3 days 

$0.90/day 
 

3 Inject pig with Metacam 20 (1 ml per 50 kg bodyweight) into the neck (1" 16 G needle) repeat 
after 24 hours if needed 

$1.80/treatment 

4 Remove to sick pen if being bullied  
5 If no response in 2 days consult vet  
6 If more than 4 lame in one day consult vet   

Scour  
1 Water medicate group with  (Tiamupharm Sol Powder 8.8g/tonne of pig – 20 pigs at 50 kg 

liveweight) for 3 days 
$0.30c/pig/day 

2 Remove to sick pen if being bullied  
3 If no response in 2 days consult vet  
4 If more than 4 scouring in one day consult vet   

Bullying  
1 Remove to sick pen  
2 Cool down with water  
3 Keep in dark and quiet until recovered  

Wounds or abscess  
1 Lance with a cross (+) cut  
2 Flush with flowing water  
3 Spray with wound spray dressing  
4 Inject with Excenel RTU (1 ml per 50 kg bodyweight) intramuscularly into the neck (1" 16 G 

needle) for 3 days 
$0.90/day 

5 Inject pig with Metacam 20 (1 ml per 50 kg bodyweight) into the neck (1" 16 G needle) repeat 
after 24 hours if needed 

$1.80/treatment 

6 Flush wound 3 times a day with water  
7 DO NOT lance abscess in a joint  

Meningitis  
1 Immediately Inject with Excenel RTU (1 ml per 50 kg bodyweight) intramuscularly into the 

neck (1" 16 G needle) for 3 days 
$0.90/day 
 
$1.80/treatment  Inject pig with Metacam 20 (1 ml per 50 kg bodyweight) into the neck (1" 16 G needle) repeat 

after 24 hours if needed 
2 Remove to sick pen  
3 Keep in dark and quiet  
4 Provide water and feed, it may be necessary to drench with water  
5 If more than 2 sick in one day consult vet  

 
If any treatment fails to show a response consult with the manager immediately 

If the pig shows any other condition consult the manager 
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EXAMPLE - STANDARD SOW TREATMENTS  
 

 
Lameness 

Approx 
cost per sow 

1 Inject with Excenel RTU  (4 ml per 200 kg bodyweight) intramuscular into 
the neck (1.5" 16 G needle) for 3 days.   

$3.60/day 

 Inject pig with Metacam 20 (4 ml per 200 kg bodyweight) into the neck 
(1.5" 16 G needle) repeat after 24 hours if needed 

$7.20/treatment 

2 If persist remove to hospital.  Treat with Tetravet Flexi-Dose  (20 ml per 
200kg bodyweight) into the neck (1.5” 16G needle).  Repeat in 48 hours. 
If no improvement and severe euthanase 

$3.20/treatment 

Skin infection and wounds  
1 Treat with Tetravet Flexi-Dose  (20 ml per 200 kg bodyweight). Repeat after 

48hrs if necessary 
$3.20/treatment 

Abscess  
1 If soft and in awkward position (to pig) lance with a clean scalpel cut at 

lowest/dependant point. 
 
 
 
 
$3.20/treatment 

2 Flush with water or dilute hydrogen peroxide 
3 If no soft point and not causing distress to pig leave alone 
4 Treat with Tetravet Flexi-Dose  (20 ml per 200 kg bodyweight).   Repeat 

after 48hrs if necessary 
5 Keep wound clean 
6 DO NOT lance abscess in a joint 
Assisted Farrowing  
1 Treat with Bomacillin SA  (20 ml per 200 kg bodyweight).   Repeat after 

24 hrs if necessary 
$1.76/treatment 

Mastitis  
1 Treat with Bomacillin SA  (20 ml per 200 kg bodyweight).   Repeat after 24 

hrs if necessary 
$1.76/treatment 
 
$7.20/treatment 2 Inject pig with Metacam 20 (4 ml per 200 kg bodyweight) into the neck 

(1.5" 16 G needle) repeat after 24 hours if needed 
3 Review pre-farrowing feeding levels 
No milk/Agalactia  
1 Treat with 5 IU Oxytocin.  This can be repeated every 6-8 hours $0.22/treatment 

$5.00/treatment 2 If excitable Stresnil (5 ml per 200 kg bodyweight) into the neck (1.5” 16G 
needle). 

 
If any treatment fails to show a response consult with the manager immediately 

If the pig shows any other condition consult the manager 
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Example:  AI Boar Health, Vaccines  
and Routine Treatments 

 
Routine Preventative Medicine 
Vaccinations 
Erysipelas 
Boars upon arrival to 
isolation 

2 ml injection of Erysipelas using a 19 gauge 1" needle subcutaneously in the neck 

All other boars on the 1 
July and  
3 January 

2 ml injection of Erysipelas using a 19 gauge 1" needle subcutaneously in the neck 

Leptospirosis prevention  
as required by EU directive 90/429/90 
 All boars days and days post-arrival to received  25 mg dihydrostreptomycin per kg 

body weight given using a 16 gauge 1.5" needle intramuscularly in the neck 
 All boars twice yearly 
Blood Tests 
as required by EU directive 90/429/90 
Pre-entry Brucella CFT; Aujeszky's; Classical Swine Fever; Tuberculosis 
At Stud Brucella SAT, and CFT; Aujeszky's 
Exit Brucella CFT; Aujeszky's; Classical Swine Fever 
Boar 1st line treatments 
All boars which are unwell must be reported to the stud manager, Unit Veterinary Surgeon and recorded on 

the individual boar record cards 
Lameness  
Without swelling 1st day Ketofen 1g in feed.  Rest for one week.  Continue with Ketofen each day for 3 

days.  An unlicenced alternative is asprin.  Reassess after this time. 
With swelling/infection Lincocin™ injection using 1 ml per 10 kg (approximate dose 20-25 ml) for three days 

using a 16 gauge 1.5" needle by intramuscular injection into the neck.  Reassess at end 
of treatment period.  It is possible to treat with Lincocin™ tablets to avoid the stress 
of injecting. 

Scour Withdraw feed for 24 hours.  Ensure water supply adequate.  Reassess the next day 
Coughing Seek advise immediately from Unit Veterinary Surgeon 
Blood from penis Seek advise immediately from Unit Veterinary Surgeon 
Pus in semen sample  Keep sample and seek advise immediately from Unit Veterinary Surgeon 
Reason for concern 
 A boar with a high temperature can be infertile for 6 weeks 
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Statistical Process Control on Pig Farms 
 
To make an assessment of events on a farm, it is possible to use statistical process control. 
For example, post-weaning mortality over time. 
 

  
Mean/centre line – green line.      Upper control limit – red line.       Midline – black line. 

 
Method 

1. It is important to have 20 points to establish your control lines 
2. Determine the mean (centre line) 
3. Determine control limits – 3 standards deviations from the mean – upper and lower 
4. Determine midline between mean and upper control limit 

 
In the example above 
Mean calculated to be 3.0 
The standard deviation is 1.3.  Therefore upper control limit is 3+(3*1.3) = 6.9. Lower is 3-
(3*1.3) = -0.9 
The midline between upper control limit and mean is ((6.9-3)/2)+3 = 4.95 
 
There are three rules to determine if the system process is “out of control”. 
1.  A single point outside control limits 
2. Three out of four consecutive points closer to the control limit than to the centre line 
3.  Eight or more successive points on one side of the centre line 
Using the example above the system was out of control at four incidences 
A =  Eight or more successive points on one side of the centre line 
B = Eight or more successive points on one side of the centre line – even through below 
C =  Three out of four consecutive points above the midline 
D =    A single point outside control limits – more than 3sd away from the mean 
The other fluctuations are within “normal” variation. 
To explain the pattern 
Normal variation is explained by “Common causes” – associated with inherent random 
variation  
Variation outside the control limits is “Special causes” – sporadic, unstable and unpredictable 
– a tornado or absence of personnel for example. 



354 
 

Care of the compromised pig 
 

Design of a Hospital Pen 
1 Deep dry straw bedding covering a non-slip, insulated concrete floor 

2 Good draught free ventilation.  The provision of a kenneled area should be available 

3 Provide an individual feeder, which is hand filled twice daily.  There should never be a lot of 
food in the feeders so that in-feed medication is possible 

4 Provide a bowl drinker which is set at 30 cm above the ground for 20 kg pigs or more.  This 
drinker should be fed from a separate header tank to enable easy medication if necessary 

5 Easy entry and exit points which do not necessitate lifting of the animal over steps 

6 Pigs in this pen should be examined a minimum of twice daily and the hospital pen records 
should be completed 

7 All hospital pen pigs should be tagged and treated as individuals on entry 

8 Pigs in the sick pen may need a companion   

9   Each hospital pen should be of adequate size to hold up to ten pigs 

  

  
Hospital pen for nursery and growing pigs Hospital pen for adults 

Kennelled 
area

Bowl 
drinker

Individual 
feeder

Easy 
access

Cut section to  
show drinker
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Hospital Pen Records 
 

Date 
Started 

Animal 
Number 

Disease 
condition 

Treatment Response days after start 
X = still sick  √ = recovered 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
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Compromised pig pen from straw bales 
 
There are times when it is required to provide emergency hospital care. 
In many places it is possible to provide hospital accommodation outside.  The following 
gives an illustration of one such accommodation built between two finishing sheds. 
Straw based hospital pens will provide adequate protection from 0-40°C. 
 

   
General view of hospital area – 
walls constructed from straw bales 
with a simple gate at one end. 
Floor space 1.4 m2 per pig.  One 
bowl drinker per 20 pigs.  Use high 
quality feed. 

Hiding area 
Shade cloth is used to provide a 
lying area and protection from the 
sun.  Sick and compromised pigs 
like to hide. 

Good water supply 
Ideally in a trough or bowls as 
shown.  Avoid nipples as these are 
more difficult for weak pigs.  
Dehydration is a common cause of 
death in compromised pigs. 

   
Wallow 
If the climate is very hot, even 
newly weaned pigs will appreciate 
a shallow wallow.  

Bedding comfort 
Sick and compromised pigs like 
to hide and burrow into straw.  In 
the hot parts of the day, under the 
straw can be cooling. 

Feeders 
Feed little and often.  This way the 
feed is as fresh as possible and 
rapid changes to the feed can be 
made 

   
Pig identity 
Do not lose the pig in the system – 
record the original pen number and 
date of entry into the hospital area. 

Good records 
Record all pig entry and exit.  
Pigs should be marketed at the 
first possible weight.  If the pig 
does not recover adopt a 7 and 14 
day review programme.  
Euthanasia may be the best 
option for sick pigs which fail to 
rapidly recover 

Proper care and attention 
Ensure that all the animals are 
checked at least 3 times a day and 
receive medication where 
appropriate.  The water and 
feeding system should be capable 
of being an easy medication route 
when required. 
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Health Alarm List 
 

The vet should be notified as soon as possible if any of the following signs 
are seen by a member of the unit staff and verified by the manager 

 
This aims to reduce any time delay between an outbreak  

and effective treatment 
 

Any Age Group 
 The development of lameness in pens or groups of pigs 

Blisters on the snout or excessive salivation in pens or groups of pigs 
Sows 

 Four or more sows off their feed with an elevated temperature 
Four or more sows breathing rapidly and with obvious respiratory 
distress 
Four or more sows aborting within seven days 

Suckling herd 
 A noticeable rise in pre-weaning mortality over a two week period 

Growing-finishing herd 
 A noticeable rise in post-weaning mortality over a two week period 

Scour spreading through any age of pigs, particularly if containing 
blood 
A marked rise in the number and severity of pigs coughing or with 
laboured breathing 
Three or more unexpected deaths in one day 
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What to do with Compromised Pigs 
 

To send to slaughter all growing/finishing pigs must be over 60 kg in weight and have a body 
condition score of 3 or greater, if less than condition score 3 treat or destroy 

All pigs hospitalised must be identified with a numbered ear tag. 
All medication withdrawal periods must be complied with. 

 
Condition  Extent Immediate action Action after x days 
Lameness Unable to use back legs Destroy 

Infected joints with soft pus filled 
abscess 

Treat or destroy  7 days no improvement 
destroy 

Multiple joints infected Destroy 
Single infected joint with non- 
discharging abscess less than golf 
ball size and able to walk 
unassisted 

Treat as necessary Send to slaughter as soon as 
possible 

Cannot walk with all four feet on 
ground 

Treat or destroy in hospital 
pen 

7 days no improvement 
destroy 

Fractured bone Destroy 

   
Broken leg Swollen joint Broken back 

Hock sores Less than 3 cm and walking 
without lameness 

Keep on deep straw in 
hospital pen  

If healed <14 days send to 
slaughter as soon as possible 
No improvement destroy 

Bush foot but 
not lame 

One joint only. No discharge and 
no swelling up leg 

Treat as necessary When the pig goes to 
slaughter send in separate 
pen 

 

   
Hock sores Bush foot 

Tail bitten Abscessed Destroy 
Base of spine exposed Destroy 
Tail bitten and lame Destroy 
Infected with no abscesses Treat in hospital pen If healed within 14 days 

retain separate until slaughter 
Fresh with no infection Treat in hospital pen Send to slaughter as soon as 

possible 

   
Tail bitten severe Tail bitten and lame Fresh no infection 
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Condition  Extent Immediate action Action after x days 
Open wounds Cuts of any type Treat in hospital pen When healed send to 

slaughter as soon as possible 
Grazes less than 6 cm Treat if necessary Send to slaughter as soon as 

possible 
Cut = damage through whole skin.  Graze =  surface skin damage only 
Flank bites Greater than 6 cm or infected Treat in hospital pen Once healed send to 

slaughter as soon as possible 
Fresh.  No infection less than 6 
cm and superficial. 

Treat if necessary Send to slaughter as soon as 
possible 

   
Open wounds Flank biting Beaten up pig 

Beaten up 
pigs 

Numerous fight marks Treat in hospital pen 
individually 

Sick for more than 3 days 
destroy 

Ear 
haematoma 

Large and any infection and 
swelling  

Treat in hospital pen Leave a week, then if 
necessary lance and when 
healed send to slaughter as 
soon as possible 

Crumpled ear Healed and no infection No treatment necessary Send on normal load 
Middle ear 
infection 

Can walk unaided Treat as necessary Send to slaughter as soon as 
possible 

Cannot walk unaided Destroy 

   
Ear haematoma Ear crumpled Middle ear 

Ruptures 
Hernias 

Belly, scrotal or groin rupture 
and 9 cm clear of ground with no 
damage or  infection 

No effective treatment 
possible 

Send to slaughter as soon as 
possible 

Pedunculated rupture with no 
damage or infection 

No effective treatment 
possible 

Send to slaughter as soon as 
possible, separate on the 
truck 

Rupture in contact with ground, 
with skin damage or infected 

Destroy 

 

Any pig with a hernia that is bigger than 30 cm should be 
destroyed. 
 
Send pigs with large hernias to the cutter market at 70 kg rather 
than trying to get them to bacon weights 
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Condition  Extent Immediate action Action after x days 
Rectal 
prolapse 

Fresh, no smell, no bigger than 
15 cm 

Send to slaughter as soon as 
possible 

Or stitch in and send to 
slaughter as soon as possible 

Larger than 15 cm Destroy 
Rectal 
stricture 

Any type Destroy 

Pneumonia Walking but off food Treat in pen 24 hours no improvement 
move to hospital pen.  
No response to treatment 
for 7 days destroy 

   
Rectal prolapse Rectal stricture Pneumonic 

Thin pig With or without scour Treat in hospital pen If no response clinically 
within 7 days and no visible 
improvement within  14 
days destroy 

PMWS  Treat in hospital pen If no response clinically 
within 7 days and no visible 
improvement within  14 
days destroy 

PDNS  Treat in hospital pen If no response within 7 
days destroy 

Kinky back or 
other 
abnormality 

Visibly deformed and affects 
ability  to slaughter pig 

Mark in the pen Discuss with veterinarian 

   
Thin pig PDNS Kinky back 

All pigs, which present with a condition that makes them unlikely to be slaughtered for human consumption 
should be destroyed as soon as this decision is reached. 

It is essential that the appropriate therapy is used for each condition and that all pigs are slaughtered after 
the relevant withdrawal period has elapsed. 
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What to do with Compromised Adults 
 

To send to slaughter all adults must have a body condition score of 2 or greater,  
if less than condition score 2 treat or destroy.   

All adults hospitalised must be identified with a numbered ear tag 
 

Condition  Extent Immediate action Action after x days 
Prolapses Uterine Immediate treatment or Destroy 

Vagina Immediate casualty slaughter  
Treat if found fresh Sell as soon as possible.  If 

re-prolapses destroy 
Rectum Immediate casualty slaughter if 

not excessive 
 

Treat if found fresh and 
undamaged 

Sell as soon as possible.  If 
re-prolapses immediate 
culling 

  
Uterine prolapse Rectal prolapse 

Open wounds Traumatic injuries, cuts 
and wounds 

Severe - destroy  
Not severe- treat Sell when healed.  If in doubt 

ask the vet 
Shoulder sores and 
ulcerated hocks 

Treat and move to bedded area. Sell when healed 

 
 

 
Traumatic injuries Ulcerated granuloma Shoulder sore 
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Lameness Off back legs Destroy  

Acutely lame Severe - destroy  
Not severe - Treat If still lame after 7 days 

destroy 
Lame with no obvious 
cause 

Severe -  Destroy or treat If still lame after 7 days 
Destroy 

Not severe - treat in bedded area If still lame after 7 days 
Destroy 

Casualty slaughter as long as pig 
can bear weight on all 4 legs and 
is willing to walk unaided and 
without being forced 

 

   
Off back legs Acutely lame Lame sow 

Emaciated Score 1, ribs visible Destroy  
Treat  Review after 7 and 14 days 

 

Very thin sow  

Dystocia 

 

Treat  Review when farrowing 
finished 

If live pigs are present Use a Doppler pregnancy 
tester consider destruction 
and immediate hysterectomy 

Destroy Note do not send a sow with 
retained piglets for slaughter 
as it will be condemned 

All pigs, which present with a condition that makes them unlikely to be slaughtered for human 
consumption should be destroyed as soon as this decision is reached. 

It is essential that the appropriate therapy is used for each condition and that all pigs are slaughtered after 
the relevant withdrawal period has elapsed. 
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Reductions of Pathogens on a farm 
 
Basic biosecurity 
Managing all-in/all-out – Pig Flow 
Cleaning the room 
Partial depopulation 

 
 

Biosecurity for Swine Units 
 
 
Biosecurity is the primary means of protecting the current health status of a farm.  It should 
be clinically investigated at each herd health visit with the same thoroughness as any other 
part of the farm, for example the farrowing house. 
 
Any breach in biosecurity is serious, but most likely breaches occur with: 
 
a)  Introduction of new pigs – either through animals (gilts or boars), genetics (AI), 

contact through feaces from vehicles or clothing, wild animal contact – note Peccaries 
(Americas), Wild Boar (Europe and Asia) and Feral pigs (everywhere), or through pig 
meat products. 

 
b)  The location of a farm. 

 



Possible transfer routes of the major Pathogens of the Pig 
Where the pathogen movement is primarily through pig faecal movement this is shown by being hatched 
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Actinobaculum suis                  

Actinobacillus suis                  
Actinobacillus pleuropneumoniae                  

African Swine Fever A                 

Arcanobacterium pyogenes                  

Ascaris suum                  

Aujeszky’s Disease Pseudorabies B                 

Bordetella bronchiseptica                  

Borrelia spiralis                  

Brachyspira hyodysenteriae                  

Brachyspira pilosicoli                  

Brucella suis B                 

Classical Swine Fever A                 

Circovirus I and II                  

Clostridium difficile                  

Clostridium perfringens                  

Congenital tremor virus?                  

Cytomegalovirus                  

E. coli cystitis                  

E. coli diarrhoea                  

E. coli bowel oedema F18 Ste2x                  
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Enterovirus                  

Epidemic diarrhoea virus                  

Erysipelothrix  rhusiopathiae                  

Foot and Mouth virus 
And other vesicular viruses 

A                 

Haemophilus parasuis                  

Haematopinus suis                  

Hyostrongylus rubidis                  

Isospora suis                  

Lawsonia intracellularis                  

Leptospirosis B?                 

Metastrongylus apri                  

Mycoplasma haemasuis                  

Mycoplasma hyopneumoniae                  

Mycoplasma hyosynoviae                  

Oesophagostonum dentatum                  

Parvovirus                  

Pasteurella multocida 
(Toxigenic) 

B                 

Pasteurellosis                  

PMWS                  

PRRSv B                 

Ringworm                  

Rotavirus                  

Salmonellosis                  

Sarcoptes scabiei                  
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Spirochaetal colitis                  

Staphylococcus hycius                  

Stephanurus dentatum                  

Streptococcus abscess                  

Streptococcus arthritis                  

Streptococcus suis joint ill                  

Streptococcus suis meningitis                  

Strongyloides ransomi                  

Swine Influenza virus                  

Swine pox virus                  

TGE B                 

Toxoplasma gondii                  

Trichonella spiralis                  

Trichuris suis                  

   
  
 
 



1. Threats to swine unit 
 

 
 
How pathogens can enter a farm: 

 
 
 
 
Movement of pathogens into and out of the pig: 

 
 

The arrows indicate the direction in which organisms can 
enter and leave a pig 

Transport systems 
Trucks and roads 

Stock people 
Vets and other advisers 
Trades people 
Others 

Feed 
Water 

Locality 
Airborne 

Rodents 
Birds 
Flies 

Farm animals and products 

Equipment 
Bedding 
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2. Detail of biosecurity to reduce threats to the unit 
 
a. Animal Introduction 
The introduction of animals, (gilts, boars, semen, embryos, meat, and wildlife) is the major method of 
disease spread and has to be given the greatest attention. 
 
An isolation facility is essential on all units.  Ideally it would be 50 metres away from other stock.  
However, with PRRSv control it has been demonstrated that the virus can transmit over 150 metres.  
A distance of over 150 metres is clearly impossible on several units in high pig dense areas.   500 
metres between main unit and isolation is suggested when cleaning units up by segregated weaning.   
 
An introduction program should be written for gilts and boars and strictly implemented.  An example 
program is illustrated below: 
 

Animal Introduction Program 
 
On arrival 
First two weeks 

1 Ensure animals are separate from native pigs for two weeks 
2 Ideally separate by 50 meters 
3 Attempt to acclimatise the animals to the new environment. Initially attempt to simulate the 

original environment.  Make changes gradually 
4 Pay particular attention to:  

The cooling systems and water supply  
If possible have bagged feed from original farm or make attempts to match original feed.  
If pigs come from a straw based system, utilise straw or solid flooring before introducing to 
slatted systems 

5 The animals may require antimicrobial or additional vaccine therapy following introduction.  To 
introduce PRRSv negative gilts/boar into a PRRSv positive farm serious attempts must be made to 
introduce the gilts/boar to the circulating farm PRRSv viruses – tonsilar scrapes and serum have 
been successful. 

2nd to 4th  week post introduction 
1 Introduce cull adult or grow/finish stock to the new arrivals.  PRRSv is not effectively 

transmitted by cull animals.  Ideally on farrow to finish farms, weaners about 25 kg are 
generally excreting the virus.  Introduce faeces from the farrowing house and ideally newly 
weaned pigs into the gilt/boar pens. 

2  Change over the environment to match local conditions 
3 It may be necessary to medicate the pigs depending on how they respond to the new diseases 

4th to 8th weeks post introduction 
 Remove grow/finish animals to allow the new pigs time to recover from any illness. 

Introduce into the herd 
Record all signs of illness over the 8 week period  
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Artificial insemination is a very effective method of enhancing genetic transfer at minimal risk 
unfortunately there are still pathogens which can be transmitted through semen.  On-farm AI 
collection is the only way to reduce/control this risk; the farm AI boars go through the same vigorous 
regime as incoming gilts. 
 

Pathogens believed to be able to be transmitted in Boar Semen  in medicated diluent 
(depending on antibiotic used) 
Actinobaculum (Eubacterium) suis 
Adenovirus 
African Swine Fever virus 
Aujeszky's Disease (Pseudorabies) virus 
Brucella suis 
Circovirus II 
Classical Swine Fever virus (Hog Cholera) 
Congenital tremor virus (not identified) 
Cytomegalovirus 
Enterovirus 
Foot and Mouth Disease virus 
Japanese encephalitis virus 
Leptospires spp 
Mycoplasma 
Porcine Multisystemic Wasting Syndrome virus (pathogen not identified) 
Porcine Parvovirus 
Porcine Reproductive Respiratory Syndrome virus (PRRSv)  
Reovirus 
Swine Influenza virus 
Swine vesicular disease virus 
Transmissible genital papilloma virus 
Raw semen contains large numbers of bacteria which include E. coli. streptococci, Klebsiella 
and Staphylococci spp, Citrobacter, Pseudomonas, Proteus, Micrococci, Corynebacterium, 
Serratia, Bacillus, Enterobacter, Acrobacter and Bordetella. 

 
While many pathogens can be transmitted via boar semen, most of the above conditions are absent 
from countries or are controlled by units biosecurity or the addition of antibiotics to the diluent.  AI 
remains one of the safest methods of gene transfer.  PRRSv negative units should collect on-farm AI. 
 
Considering purchasing an new animal 
Before introducing any animal into the herd, it is essential to discuss the health of the source farm 
with the breeding company veterinarian.  Suggested questions to ask would include: 
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BREEDING SOURCE AUDIT 
 
The following questionnaire may be useful when it is necessary to either de-
stock or change source of pigs. 
 
Breed type required Gilts  

Boars  
AI  

Audit Pigs number  
Number of breeding sows Nucleus  

Multiplication herd  
Availability  
Price  
Replacement price  
Continuity of source and 
alternatives with similar 
health status 

 

Ability to serve gilts and hold 
to point of farrowing 

 

List all vaccines used Age of pig Reason 

In-feed antibiotics used Age of pig Reason 
 
 
 
Number of sources for establishment and 
later added genetics 

 

Method of establishment of source pigs  
Method of introduction of new genetics AI  

Hysterectomy  
Other  

How many years established?  
What new diseases have ever been 

diagnosed since establishment? 
 

List all vaccines used in the last 5 years  

Review all in-feed medication used, 
including growth promoters, in the last 5 
years 

 

Brief review of barrier control  
Name of veterinarian. 
Address of practice 
Tel, Fax, E.mail 

 

Catalogue known diseases present.  

 

Multiplication Unit Comments 
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b. Basic Unit security 
A set of rules regarding entry to the unit for animals and people is required.  The rules illustrated 
would be for a high health unit. Your own rules may be more or less than these. 
 

Advanced Unit Security  
Basic Design 

1 The unit must be surrounded by a complete fence 
2 The fence should be 2.5 metres high and 0.5 metres deep to stop pigs and other mammals entering and leaving 

the unit 
3 A car park should be sited away from the unit and appropriately marked 
4 All entrances through the fence must be locked 
6 All personal items including personal clothing, watches, cigarette lighters etc. must remain outside the entrance 

area 
7 Spectacles, cameras and other visitor equipment must be inspected by a member of staff before being allowed 

onto the unit 
8 All meters (electrical, gas and water) must be situated off-farm and placed in a locked area 
9 The farm manager's office should be situated near the entrance 
10 A horn switch should be placed by the car park to attract staff attention to visitors.   
11 None of the staff should own or come into contact with other pigs 
12 No staff should visit animal markets, pig shows or slaughterhouses 
13 No unauthorised pigs, pig products or pig faecal material must be allowed onto the farm 
14 Unit rules regarding last pig contact must be strictly adhered too 
15 All entry and exit points should be well lit, ideally with proximity sensors 

The following entrances/exits are permitted 
1 Entrance via a locked door into staff shower facility 
2 Entrance via a locked door into a visitor shower facility 
3 Connector to the feed bins which pass through the fence 
4 Exit via a raised ramp for livestock 
5 Exit for dead animal disposal through a locked gate 
6 The straw barn has an entrance from off-farm and an entrance on-farm.  Both should be kept locked.  Staff are 

not allowed to leave the farm through the straw barn 
7 Slurry disposal through underground pipe to slurry store off-farm 

 
Animal Entry and exit rules 

Unit security 
Entry and Exit Procedures for Livestock 

 

Drain to sewer/slurry 
away from farm

Raised ramp for viewing 
pigs off-farm during loading

Tap, dairy brush 
yard brush and  
disinfection point

Security fence  
with pig gate

Pressure washer 
point

Gate

Gate

Sorting 
areas

ON FARM LOADING RAMP OFF FARM

Off farm ramp 5° slope 
away from unit

washing area }
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Loading ramp rules 
1 Trucks must have no pigs on board, must be clean, washed and disinfected 
2 The off-farm disinfectant/washing area (see above) must be prepared prior to each loading by 

the unit staff, (wearing off-unit clothing) and then they must re-enter the farm 
3 The truck driver must inform a member of staff using the horn upon arrival 
4 The truck drivers must wash their hands and wear the over-boots provided and dip the boots 

in the disinfectant provided 
5 The truck driver's name and vehicle number should be logged in the animal movement book 
6 Farm staff must not cross the security fence line or the loading ramp 
7 The loading ramp area must be thoroughly cleaned after loading each batch of pigs 
8 The lorry driver must not enter the unit under the security fencing onto the on-farm ramp to 

assist the loading 
9 All entry and exit points should be well lit, ideally with proximity sensors 

10 The sorting area and on-farm loading area must be thoroughly cleaned and disinfected once 
the pigs have arrived or left 

 
Disposal of dead stock 
The collection of dead stock by rendering trucks can prove to be a serious risk to a farm, in particular 
negative farms.  Ideally, composting of all dead stock should be encouraged.  
 
To ensure that fallen stock is picked up safely an advice sheet is required.  A suggested operating 
sheet is provided 

 
Disposal of Dead Pigs 

 
1 When a dead animal is identified this should be recorded 
2 The farm manager should decide if a post-mortem examination is required 
3 The animal should be removed from the house as soon as possible 
4 The animal should be moved to the perimeter fence dead area 
5 The dead pig area should be designed as below 
 

Security fence

Locked doors

Pressure washing point 
and disinfection area

Drain to sewer 
off farm

Locked doors

On FarmOff farm

      
 

6 Once the dead pigs are removed by the rendering company the dead box should be pressure 
washed and disinfected 

7 The dead box should be emptied at least once a week, twice in the summer months 
8 Cover cuts and abrasions when handling sick or dead pigs 
9 Always wash your hands after handling sick or dead pigs 

10 The rendering truck must not have any other dead pigs in the truck prior to arrival.   Only 
reputable rendering companies with properly constructed trucks should be utilised 

Composting 
 Ideally, a composing system should be designed to cater for any dead animal.  Well constructed, sows will totally 

compost in 3 months. 
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A dead pit Composting pile 
 
c. Locality of the pig unit 
If a pig unit is placed next door to another unit, it 
is likely to share many of the same diseases.  
However, the question is "how far is safe?" 
 
In truth there is no specific answer as it depends 
on the disease.  Pleuropneumonia may be difficult 
to spread more than a few metres, Foot and Mouth 
Disease on the other hand may spread 100 km or 
more.  Common-sense must prevail in the sitting 
of your farm and the isolation facility.  Even the 
best placement of the farm can be compromised 
by the founding of a new farm. 

 

 
A potential AI stud has its biosecurity review from the 
air.  Google Earth is an excellent resource to assist 
local and regional biosecurity review 
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More than 10 km                   

The minimum expected spread from an acutely infected farm is highlighted in red 
 



374 
 

 

 
 
 
 

 
 
The movement of smoke 
from a farm fire. 

 
 

 
Estimating distance a pathogen may spread is always difficult.  Some pathogens like Escherichia coli and 
Salmonella are ubiquitous (everywhere). Other pathogens may be moved because they exist in wild animals 
and movement of the pathogen is dependent on these animals, Lawsonia intracellularis and Brucella are 
examples.  Note all the pathogens can be spread by pigs, and therefore, the movement of feral pigs will 
transmit the pathogen over their range.  In addition, pathogens that are faecal borne and environmentally 
resistant (which may be seasonal) can be transmitted over vast distances – PRRSv for example when winter 
gets below 0•C, the pathogen will survive in frozen faeces carried on boots or vehicles, potentially over 100’s 
km.  It is interesting, that pathogens like APP do not move far from the pig, and yet is present on almost all 
pig farms. 
 
d. Equipment purchase 
All equipment which is going to come into contact with the animals must be purchased new and 
without any previous contact with animals.   
 
All equipment must look new on arrival and be clean otherwise entry to the farm must be refused.  On 
no account must equipment be shared between farms. 
 
e. Clothing from other units 
Outer clothing from another farm is a serious disease threat and ideally all off-farm clothing should be 
removed prior to entering the farm.  Disposable underwear for visitors greatly helps the practical 
implementation of these rules.  Showering facilities ensure that off-farm clothing is removed prior to 
entry to the farm.  Ensure that the footwear is removed before entering the showering facilities.  It is 
essential that needles, syringes and medicines are not shared between units. 
 
f. Birds, Rodents, Cats, Dogs, Flies 
Control programmes must be written and implemented.  Rodents are responsible for the transmission 
of many other pathogens and an example of rodent control is provided. 
 

1km              500m         50m 
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Rodent Control 
 

1 Rodents do not like exposed situations.  Remove all rubbish and overgrown vegetation from outside the 
buildings.  Ideally all buildings should be surrounded by a 1 metre wide concrete walk-way.  Keep weeds and 
grass short 

2 Ensure all bagged feed is stacked tidily on pallets off the floor and away from the walls 
3 Food must be stored in closed containers 
4 All spilt food under feed bins must be swept up and removed  
5 All rubbish must be placed in rodent proof containers 
6 Block all holes wherever possible.  Wire mesh on windows must be 6 mm to keep out mice.  Seal junctions 

between walls, floors and ceilings with metal sheeting 
7 Seal water cisterns and header tanks.  Seal and remove obsolete plumbing 
8 Depending on the farm health status, cats and dogs are not to be used as rodent control as they are a health risk to 

the pigs i.e. Aujeszky’s Disease and Toxoplasma 
9 Prepare a map of the farm and examine for evidence of rats.  Examine at least 100 meters around the farm 

10 On the map mark out the position of the permanent baits and where clearance baits are to be placed 
Ensure all bait boxes are numbered 

11 Clearance baits Check baits every week and continue baiting for one week after baits have stopped being 
taken 

12 Permanent baits Check baits every 2 weeks.  If signs of feeding are found replenish the bait and re-survey 
the premises.  Place baits in drain pipes placed at the base of straw  

13 Burn all dead rodents found and all unused clearance bait boxes 
14 Prevent access to the bait by children and other animals 
15 Wear impervious gloves when handling dead rodents and baits 
16 Wash your hands thoroughly after handling baits or rodents 
17 Operator must be familiar with the safety rules for the rodenticide/baits being used 
18 Empty rodenticide/bait containers must not be re-used for any purpose 
19 In buildings which can be sealed, fumigation may be effective to reduce a serious infestation to controllable 

levels 
 
Flies and mosquitoes have been demonstrated to transmit PRRSv at least within a unit and possibly 
over short distances.  However, mosquitoes may also travel more than several miles.  They may be 
significant to the spread of PRRSv during the summer.  When moving between units, ensure that your 
vehicle does not act as a ‘transport’ system for flies and mosquitoes. 
Ensure the ventilation curtain does not create water pockets for mosquitoes to breed 
 
g. Feed and Water 
Feed and all feed ingredients must come from known sources and effective control of food borne 
diseases such as Salmonellosis implemented. Drinking water quality is important and the source 
should be routinely checked for possible contamination or mains water used.  Feed trucks could act as 
a vehicle of spread particularly. 
 
h. Bedding 
Any bedding used on the farm must come from approved sources. 
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i. Staff 
Staff should not have access to other pigs and no pig product including pizza, ham or salami 
sandwiches for instance, should ever come onto the unit.  Showering is not an absolute requirement a 
minimum should be a change of outer clothing and boots  This can be made easier by the use of 
different coloured boots and overalls. 
 
j. Other Visitors 
Various farms impose rules regarding down time from other pigs prior to entry to the unit.  Visitors, 
including vets, and other advisors, are a minimal risk to the farm, especially if they do not bring onto 
the unit their own clothing and only wear unit clothing.  All necessary investigation equipment must 
be thoroughly cleaned and disinfected.  Downtime has not been demonstrated as being significant in 
the control many pathogens.  Contaminated needles and syringes that a vet may move from unit to 
unit would be a serious risk of spreading diseases such and must be stopped immediately. 

 
Summary 

Unit security is a major component of any farm.  However, well thought-out practical and common-
sense rules will ensure that the risk of disease introduction is minimal and controlled. 
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Biosecurity Check 
 
Location of farm 

 
 

 

General area number of farms Too close to another farm Is there a major road near farm? 
Perimeter of farm 

   
Fencing needs to be adequate 
right round the farm 

Signs and adequate gating Communication off farm to limit 
visitors 

Visitor security 

   
Visitor book Shower and toilet facilities Unit clothing 

  

 

Boots Electricity and gas meters  
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Internal biosecurity 

   
Feed delivery from of farm – do 
not allow feed wagons on farm 

Feed storage – bagged food 
should not be stored on the floor 

Straw storage 

   
Water storage Manure storage/disposal Rodent control, too much rubbish 

 
  

Bird and fly control Hospital pen location Cleaning protocols -batching 

   
Dead animal disposal Knackerman Isolation facilities and location 

   
Loading facilities Animal Truck 
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Animal Contact 

   
Other pigs Other livestock Other animals 
Medicine use 

   
Disposal Hygiene Food products 
Staff 

   
Their own pigs Visit other farms/markets/shows Visiting Slaughterhouses 
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Managing all-in/all-out - Pig Flow 
 

 

Sit with the owner, manager and farm staff to discuss farm 
records and areas of problems.  Discuss the farm’s pig flow 
and pig flow model and how closely the farm is currently 
following the model.  On new newly visited farms this may 
be a primary focus.  Without an agreed pig flow model the 
farm will have variable pig production. 

 
When managing the health of pigs there is only one piece of magic that veterinarian’s have in their 
tool box, that is all-in/all-out.  The break provided by removing the animals, their faeces and fixing 
the building is essential to maximizing the health and well-being of the stock and managing their 
clinical diseases.   All-in/all-out is more difficult than most farmers really realize and is impossible, 
(without cheating on the piglet’s age or having variability in numbers), without a well designed and 
implemented pig flow model. 
 
There are two major misconceptions in pig farming, 1 that all records are accurate and 2 that 
averages are OK.   There are only two records that can be trusted on a pig farm – 
 
a). The kg of pig meat paid for by the slaughterhouse (customer) and 
b). The size of the farm – either number of farrowing places, sq meters of finishing floor, number 

of drinkers etc. 
 
Farms should not be compared by global output figures such as pigs per sow per year because they are 
largely meaningless.  The farms producing the most pigs per sow per year are not necessarily the most 
profitable nor have the best cost structure or perhaps are the most welfare satisfactory.  The annual kg 
of pig meat paid for is a vital number to obtain from the farm, (although generally more difficult than 
would be expected), as it provides an endpoint to setting targets.  For example 100 pigs can be 
marketed at 114 kg live weight but if 7 are condemned; you will be short of 560 kg of pig meat paid 
for (assuming 80 kg deadweight carcase) but you still achieved your 26 pigs sold per sow per year. 
 
Likewise the size of the farm is a truth, because as an advisor it is easily measured and verified. 
 
Measuring the size of the farm 

  
Using a tape measure Using an ultrasound distance measure 
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While ‘pig flow’ is discussed by the farming community, the discussion concentrates on maximizing 
the output, not considering the whole farm’s efficiency.  Examination of over 60 farms in the last 5 
years would indicate farmers have no real idea how to achieve a consistent flow of pigs through their 
facilities. Farms generally farm by today’s events and make do, rather than following any specific 
farm plan – “I mated her because she was in heat” can cause chaos to the pig flow. 
 
The rule of pig flow should be: 
 

Plan your farm and then 
Farm you plan 

 
As the basis of any farm health management visit, the veterinarian or advisor should initially discuss 
the farm’s output plan 
 
In brief a pig flow model considers what would be the likely output target for a unit and is composed 
of four major areas: 
 
Gilts                           Bred                   Farrow                    Finished kg 
 
 
                   x weeks 17 weeks                                  x weeks 
 
With specific records of: 
 
Gilt pool 95 kg to service 
Females a batch to serve    
Sows a batch to farrow   
kg to wean per batch  
kg a batch to sell   
kg paid for annually  
pigs sold annually 
 
Each of these areas needs to be in balance with each other to allow for the flow to occur.  For example 
a farm farrowing 10 sows a week (about a 250 sow unit) would have an idealized pig flow model as 
described below 
 
Pig flow model for a 10 sows a batch (week) to farrow farm: 
 
Gilts                           Bred                  Farrow         Finished kg – 80 kg 
 
 
                   10 weeks 17 weeks                                  26 weeks 
 
With specific records of: 
 
Gilt pool 95 kg to service   12-15 
Females a batch to serve  12   
Sows a batch to farrow   10 
kg to wean per batch 800 
kg a batch to sell   7600 
kg paid for annually  395200 
pigs sold annually 4940 
 
 
 
 

    

1 12 10 7600 
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There are some targets that have to be met:   
The farm weans weekly;  
The ninety percentile farrowing rate is 82% (the farrowing rate is over 82% ninety percent of the 

time;  
10 piglets weaned per crate with an average weight of 8 kg at 24 days of age;  
A 5% post-weaning mortality, therefore 95 pigs at 80 kg dead weight are paid for each week.   
The gilts are given 10 weeks introduction to allow for adequate compliance with biosecurity 

arrangements.   
In addition to take finishing pigs to 80 kg dead weight, requires 26-27 weeks. 

 
When planning a pig flow model the basic parameters to use are the unobstructed pig space.  It would 
be most satisfactory to start at the finishing barn; the reality is that the farrowing house is a useful 
fulcrum from which to build a pig flow discussion. 
 
Setting up a pig flow model 
 
The following questions could be used to start the pig flow investigation: 
How many farrowing places are there? 
How many rooms are there? 
How many farrowing places are there in each room? 
 
A simple example using 24 day weaning – 5 week turn round for the room 
A simple example would be: 
How many farrowing places are there? 125 
How many rooms are there? 9 
How many farrowing places are there in each room? 5 rooms of 15, 5 rooms of 10 and one room 

of 25 
Layout of the farrowing rooms: 

15   15    15    15    15    10   10    10   10   10   25 
 
Normally it is concerning that the number of rooms is not divisible by 5 as this may indicate all-in/all-
out is impossible.  However, in this case; the pig flow model would easily work with an output of 25 
sows farrowing per week.   To achieve all-in/all-out and no variability in output per week the rooms 
are organized into groupings of: 
 
Batching of rooms to achieve all-in/all-out: 

15+10    15+10  15+10   15+10     25 
 
The pig flow model would be (taking similar target parameters as before) 
 
Gilts                          Bred                   Farrow                     Finished kg 
 
 
                   10 weeks 17 weeks                                  26 weeks 
 
With specific records of: 
 
Gilt pool 95 kg to service 35-45 
Females a batch to serve    31 
Sows a batch to farrow   25 
kg to wean per batch 2000  (10 piglets x 8kg x 25 crates) 
kg a batch to sell   19040 (95% of 250 x 80kg dead weight) 
kg paid for annually  990080 
pigs sold annually 12376 

4 31 25 19040 
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A slightly more complex example: 
An example using 24 day weaning – 5 week turn round for the room 
A simple example would be: 
How many farrowing places are there? 69 
How many rooms are there? 7 
How many farrowing places are there in each room? 2 rooms of 12, three rooms 6 and rooms of 8 

and 9. 
 
This is more typical of a family farm which grows and adds rooms and facilities.  Again, there is great 
concern about the lack of multiples of 5 farrowing rooms for a 5 week rotation (24 days weaning), the 
distribution is chaotic. 
 
Layout of the rooms: 

8  9  12  6  6   6    12 
 
The potential output target for the farrowing area would be 11.75 farrowing places per week, with 10 
weaned this is 118 per week?   While such figures are presented in various texts, this is clearly 
nonsense as pigs are whole animals.  Eleven farrowing places a week would underutilize the rooms of 
12 but be in great excess to the other three rooms. 
 
The answer reached by the farm health team was: 
To add an extra farrowing place to the room of 9 and divide the room of 8 into a 2 and a 6 using a 
plywood wall.  This allowed 5 rooms of 12. 
 
Batching of rooms to achieve all-in/all-out: 

6 + 6   2 + 9 + 1[new]   6+6   12   12 
 
The farm now had all-in/all-out and a consistent flow. 
 
The new pig flow model now looks like:  
 
Gilts                           Bred                   Farrow                        Finished kg 
 
 
                   10 weeks 17 weeks                                  26 weeks 
 
With specific records of: 
 
Gilt pool 95 kg to service 15-20 
Females a batch to serve    15 
Sows a batch to farrow   12 
kg to wean per batch 960  (10 piglets x 8kg x 12 crates) 
kg a batch to sell   9120 (95% of 120 x 80kg dead weight) 
kg paid for annually  474240 
pigs sold annually 5928 
 
This farm had never weaned over 9.6 and now weans 10-10.2 pigs per farrowing place and weaning 
weights have improved from 6.5 to 7.5 kg per pig at 24 days of age.  Pre-weaning -diarrhoea plagued 
the farm before the changes and is now a rare event.  Pre-weaning diarrhoea now mainly associated 
with poor door management and chilling. 
 

2 15 12 9120 
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Managing the pig flow, gilt pool, breeding numbers and the finishing floor 
 
The farrowing house is generally the start of the calculation process; however, the ultimate output is 
determined by the finishing floor space.  Historically this has been strictly true only in the broad 
sense.  In reality the finishing floor has little impact, as farmers have forced whatever the output is 
onto and out off the finishing floor (eventually). 
 
This can be illustrated using one classic example, 15 sows a week to farrow client phoned the practice 
concerned with a sharp increase in pneumonia and death in his finishing herd.  The farm had recently 
moved from Large white cross to Meishan cross pigs.  The sow output had increased from 9 (LWX) 
to 11.5 (MeiX) weaned per farrowing place.  Therefore, while the farm worked with minimal 
pneumonic problems at 135 pigs per finishing room per week, the building/pig combination 
completely failed when 172 pigs (a 30% increase) were crammed into the rooms each week.  It was 
not surprising that mycoplasma pneumonia and death exploded in the rooms.  The farmer actually 
questioned whether the Meishan was more susceptible to pneumonia.  The pigs did not get any more 
pneumonia (actually less) than the Large white cross finishing pigs when appropriately stocked. 
 
With the trend towards recommended stocking rates table 3, the drive towards a controlled pig flow 
model to comply with slaughterhouse management requirements will be essential. 
Table 3 
Recommended US and Legal EU Stocking rate regulations  
 

EU Legislation 91/630 Swine Care Manual  (NPB 2003) 
Average Weight of pig 

kg 
Minimum Space 
requirement m2 

Weight of pig Suggested floor 
lbs kg ft2 m2 

≤ 10 kg 0.15 12-30 5.5-13.6 1.7-2.5 0.16-0.23 
≤ 20 kg 0.20 30-60 13.6-27 3-4 0.27-0.37 
≤ 30 kg 0.30 60-100 27-45.5 5 0.46 
≤ 50 kg 0.40 100-150 45.5-68 6 0.56 
≤ 85 kg 0.55 150 to 

market 
68 to 

market 
8 0.74 

≤ 110 kg 0.65  
> 110  kg 1.00 

1 kg  = 2.2 lbs 1 m2 = 10.76sq feet 1lb = 0.454 kg 1 sq foot  = 0.0929m2 
 
 
For example, if the total finishing herd space for pigs from 30kg to slaughter (114kg) is 1038.7 m2 to 
comply with the EU legislation 91/630 for fan ventilated fully slatted floors 0.65 m2 should be 
provided for each pig when the average weight is between 85 and 110 kg, there is only room for 1598 
finishing pigs on the farm.  To finalize the computation, if there is a 17 week growth requirement 
from 30 kg to 114 kg (pig flow cannot accommodate summer and winter variations), 94 pigs per week 
can be marketed, with a 5% loss, 99 pigs a week will be weaned, therefore, a minimum of 10-11 sows 
a week will be required to farrow.    
 
It is essential to ensure that the pigs are marketed to keep the groups’ average weight of below 110 kg, 
otherwise a severe space penalty is legally required (from 0.65 to 1 m2). 
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The farm’s breeding records are summarized in table 4 
 
Table 4.  Summary of sixteen weeks worth of breeding records with results 
 

Week Number bred Number 
farrowed 

Number weaned 

1 16 14 139 
2 12 10 100 
3 9 7 69 
4 10 9 93 
5 11 9 91 
6 8 6 59 
7 15 13 130 
8 12 10 101 
9 14 12 118 
10 9 7 69 
11 16 14 140 
12 12 10 102 
13 9 8 82 
14 8 6 60 
15 9 7 69 
16 10 6 80 

Averages 12 bred per week 83% farrowing 
rate 

10 weaned/ 
sow 

 

It is clear that the farm overstocked the nursery (let alone the finishing herd) in weeks, 1, 7, 9 and 11 – 
4/16 weeks – some 25% of the time. 
Worse, from a production aspect, and that chilling and more disease occurred in the pigs when the 
buildings were under-stocked associated with poor insulation, occurred in weeks 3, 4, 5, 6, 10, 13, 14, 
15, 16 some 9/16 weeks – 56% of the time! 
The farm only had efficient pig flow for 3 weeks out of 16 - only 19% of the time. 
When this farm changed over to a pig flow model (which took 18 months) with an accepted variance 
of 12-13 breed per week, this stabilized the output to around 100 per week.   The farm’s performance 
changed, with a reduction in post-weaning mortality from 8 to 5% with the relative increase in output, 
growth improved from 200 days to finish 165 days and significantly, the medicine use in the finishing 
herd fell by 70%.  There was one overriding component in achieving this measure of control on the 
farm – the gilt pool - having sufficient gilts available each week. 
 
Other potential flow realities 
 
The current description of utilizing pig flow to manage health has concentrated on flooring space.  
However, any aspect of the building/pen design could act as the limiting factor to health and 
therefore, disease expression. 
 
For example if the pigs have 29.6 m2 of finishing floor, the feeders are 2 meters long, air ventilation is 
good, but there is only one drinker to provide water to the 40 sixty kg pigs remaining in the group.   
Either the group size should be reduced or the availability of water (purely for example) should be 
improved to say 3 drinkers or a different drinker used, to do nothing, will result in serious health 
issues – typically respiratory based which will not be resolved by the use of antibiotics. 
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Many factors can affect the health maintenance of a group of pigs 
 

 

Entry/exit age of the pig? 
How many pigs per drinker? 
How much feed space per pig? 
How much floor space per pig? 
How much air per pig? 
 
All these calculations are needed to 
determine the maximum flow 
potential of a pen.  Once calculated 
they are used in the pig flow model. 

 
Pig flow assessments allow for the prescription of the pig’s environment, making it less stressful and 
easier to manage the pig’s health. 
 
Other records 
Once the pig flow model is in place, the other farm records become meaningful.  Each key production 
parameter should have a target, which if not met needs an explanation.  This can be a very useful 
guide to areas that may need more attention during the examination of the stock and buildings. 
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Use of Early Weaning to Reduce Pathogen Load 
 

It is possible to reduce the number of pathogens and even eliminate some pathogens by the use of 
early weaning.  This programme utilizes the colostral antibodies that are transferred from the mother 
to her offspring within 6 to 12 hours of birth. This method however, is fraught with potential risks: 

A) The piglet may not consume any or sufficient colostrum 
B) The colostrum may not contain sufficient or any  antibodies to the desired pathogen 
C) The sow may be sick and not produce sufficient colostrum 

 
If the groups of piglets do consume sufficient antibodies from the colostrum, the following table 
provides a guide to the age of weaning required to ‘ensure’ that the piglets can be weaned free of the 
pathogen.  Note, rigorous testing and isolation procedures are also required to ensure that the whole 
programme is successful.  Note the pigs need to be weaned before maternal antibodies have waned. 
 
 

Week when most 
antibody lost Agent 

Week 1 Escherichia coli 
Week 2 Transmissible Gastroenteritis Virus 
Week 3 Actinobacillus pleuropneumoniae.  

Brachyspira hyodysenteriae  
Haemophilus parasuis.   
PRRSv 

Week 4 Pasteurella multocida and Bordetella bronchiseptica  (PAR) 
Week 6-9 Aujeszky's Disease (Pseudorabies) 

Enterovirus 
Mycoplasma hyopneumoniae 
PCVII 
PRCV  
Respiratory Syncytial Virus  
Swine Influenza Virus 

Week 12 Erysipelas 
Week 24 Parvovirus 

 
As a guide 14 days should be the oldest to wean pigs to achieve a segregated weaning programme.
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Pressure Washing 
 

Preparation 
1 Remove all the animals from the building   

2 Ideally all feed should have been eaten by the previous occupants. Remove all feed 
by bag and remove from the room 

3 Dismantle as many movable objects and remove from the room  

4 Isolate all electrics.  Ideally all electrics should be encased in a wooden box within 
the room. Comply with current Health and Safety Recommendations 

Pre-cleaning 

1 Turn the water supply off that goes into the header tank 

2 Remove end drinker and drain water supply 

3 Remove accumulations of dirt from the header tank 

4 Re-fit the end drinker.  Re-fill the header tank with water and add disinfectant.  

5 The dung channels should be drained and emptied.  This should include all large 
faecal accumulations, tanks and gullies 

6 All old or blistered paint work on animal housing, ie a crate or stall, should be 
smoothed down with a wire brush 

7 Remove all cobwebs by brushing and all other material either into the slats or pick 
them up using a shovel 

8 Repair any broken pieces of equipment/housing 

9 Place a garden sprinkler in the centre of the room attached to an external water 
supply, close doors and soak room for 1 hour.  Note any problem with the electrics 
etc that may arise.  If soaking is not possible move to the next section 

Cleaning of all removable objects 
1 All removed drinkers and feed troughs should be cleaned out thoroughly so that all 

food and faecal material are removed 
2 All removed items should be soaked with water for 5 minutes 

3 Spray detergent using low pressure washing (300 psi) or the foam gun application at 
a concentration of 2% 

4 Allow detergent contact time of 30 minutes, do not allow surfaces to dry 

5 Thoroughly wash down with a pressure washer at 500 psi,  

6 All creep light fittings should be thoroughly cleaned.  Beware that bulbs may blow 
if they are hot and water is splashed on them 

7 Disinfect all utensils by soaking in disinfectant for 1 hour if possible, otherwise 
apply disinfectant using a knapsack sprayer or pressure washer at 300 psi 

8 Allow all utensils time to thoroughly dry 
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Cleaning the room 

1 When the room is ready, spray with detergent using a low pressure washer (300 psi) 
or the foam gun application 

2 Allow detergent contact time of 30 minutes, do not allow surfaces to dry 

3 Pressure wash the house using a pressure washer set at 500 psi with a 45o angle jet.  
Pressure washing is a very labour intensive job and particular effort must be made 
on all surfaces below pig height.  However, surfaces above pig height must also be 
washed.  Using steam washing can reduce the time of the operation.   

4 Prior to entering the room with a pressure washer, ensure that the operator is 
properly trained and clothed.  Wearing waterproofs, goggles and gloves and any 
additional equipment as required by health and safety.  Electrically operated 
pressure washers should not be connected in the room to be washed. 

5 Start at the apex of the room and work down the walls to the floor paying particular 
attention to corners and other areas where dirt accumulates.  Caked soiling should 
be brushed if necessary to aid removal 

6 If the slats can be easily raised wash the under-surface of the slats to ensure that 
faecal material does not remain underneath slats within reach of pigs' tongues. 

7 Store pressure washer and equipment cleaned.  Ensure that the washer is stored so 
that it is protected from frost during the winter months 

Re-building the room 

1 Remove end drinker and drain water supply 

2 Re-fit the end drinker.  Refill the header tank with water and check that all the 
drinkers work 

3 Allow the house to dry for 2 hours, then disinfect using disinfectant using a 
knapsack sprayer or a pressure washer at 300 psi with a 45o spray head 

4 Spray into the apex of the roof and work down the walls to the floors 

5 Open up all the ventilation system and maximise air flow through the building for at 
least two hours to completely change the air in the building 

6 Allow the room to dry completely, using additional heaters if necessary before pigs 
are placed in the room 

7 Make sure that there are no residues of disinfectant around before re-housing pigs 

8 Ensure room environment is satisfactory for the pigs before the pigs enter the room 

9 Place a disinfectant foot bath outside the house filled with disinfectant 

All-in/all-out needs good pig flow and must have even pig numbers between 
each batch.  All-in/all-out is not only about pigs and floors, but also 

includes air, feed, water and medicine supplies 
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Partial Depopulation - the Basics 
 

Day Event 
Pre- Sort out yard accommodation for the finishers 

Purchase cosikennels or make nursery kennels 
Calculate pig flow requirements 

0 Weaning day.  Wean all pigs older than 21 days into off-site 
weaner accommodation 
Stockpeople working with adults and farrowing house are not 
to enter finishing accommodation 
All stockpeople working with adult and farrowing houses are 
to wear clean overalls and boots 

0 - 4 Empty out grow/finish accommodation 
1 Clean out fridge and all tops of bottles.  Throw out all out of 

date medicines.  Dispose of all used needles and syringes 
4 - 24 Clean out buildings starting with weaner accommodation 

7 Wean piglets into off-site weaner accommodation 
Move next week’s farrowing sows into cleaned farrowing 
room 

7 -  28 Repair buildings starting with weaner accommodation 
10 Veterinary Check of cleaning programme 
24  Wash all overalls and boots used by all personnel 

Start re-populating weaner accommodation 
Stockpeople cleaning finishing accommodation are not 
allowed into farrowing, adult sow or weaner accommodation 

28  All buildings should be functional and ready to accept the pigs 
 
Stockpeople who tend to the grow/finish pigs on the off-site farms are not allowed back 

onto the farm wearing the same clothes. A complete change of clothing is required to re-
enter the farm, ideally after a shower 
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 Pathogen Elimination from farms 
 

Pathogens can become so destructive to the farm that the welfare of the pigs and the farm’s 
profitability become unviable.  It will then be necessary to completely remove the pathogen.  For 
some pathogens this is almost impossible – Bordetella bronchiseptica or Lawsonia intracellularis 
would be examples.  These pathogens exist in other common animals and therefore, when eliminated 
the farm rapidly becomes reinvested. 
 
However, some of the most serious pathogens to pigs can be eliminated from farms, Classical Swine 
Fever (Hog Cholera), Foot and Mouth Disease and Aujeszky’s (Pseudorabies) would be examples.  
This section discusses some techniques which may be used to eliminate various pathogens.  The key 
to pathogen elimination is a thorough understanding of the epidemiology, physical characteristics and 
diagnostic capabilities of the specific pathogen.  In addition, a pathogen is not necessarily eliminated 
for a farm just because you cannot detect it in the laboratory. 
 
Also note, you cannot eliminate ‘disease’ –only specific pathogens.  This is why a term like ‘high 
health’ is meaningless. 

 
 



Possible Elimination methods of the major Pathogens of the Pig 
A hatched block indicates it is only sometimes possible 
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Actinobaculum suis           
Actinobacillus suis           
Actinobacillus pleuropneumoniae           
African Swine Fever A          
Arcanobacterium pyogenes           
Ascaris suum           
Aujeszky’s Disease Pseudorabies B          
Bordetella bronchiseptica           
Borrelia spiralis           
Brachyspira hyodysenteriae           
Brachyspira pilosicoli           
Brucella suis B          
Classical Swine Fever A          
Circovirus I and II           
Clostridium difficile           
Clostridium perfringens           
Congenital tremor virus?           
Cytomegalovirus           
E. coli cystitis           
E. coli diarrhoea           
E. coli bowel oedema F18 Ste2x           
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Enterovirus           
Epidemic diarrhoea virus           
Erysipelothrix rhusiopathiae           
Foot and Mouth virus 
And other vesicular viruses 

A          

Haemophilus parasuis           
Haematopinus suis           
Hyostrongylus rubidis           
Isospora suis           
Lawsonia intracellularis           
Leptospirosis B?          
Leptospira pomona           
Metastrongylus apri           
Mycoplasma haemasuis           
Mycoplasma hyopneumoniae           
Mycoplasma hyosynoviae           
Oesophagostonum dentatum           
Parvovirus           
Pasteurella multocida (Toxigenic) B          
Pasteurellosis           
PMWS           
PRRSv B          
Ringworm           
Rotavirus           
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Salmonellosis           
Sarcoptes scabiei           
Spirochaetal colitis           
Staphylococcus hycius           
Stephanurus dentatum           
Streptococcus abscess           
Streptococcus arthritis           
Streptococcus suis joint ill           
Streptococcus suis meningitis           
Strongyloides ransomi           
Swine Influenza virus           
Swine pox virus           
TGE B          
Toxoplasma gondii           
Trichonella spiralis           
Trichuris suis           
   
  



All elimination programmes hinge on the availability of negative 
pigs to purchase or that internal replacements will be negative 

 

1 Depopulation and Repopulation 
Here all pigs, pig products and faecal contaminates must be removed from the farm, followed by 
fumigation and resting of the farm.  The farm is then repopulated with animals negative to the 
pathogen. 

2 Hysterectomy and move piglets to a new farm 
A sow at the point of farrowing is euthanased and her uterus removed and placed in disinfectant and 
carried 50 metres from the euthanasia point.  Here the piglets are removed from the uterus and 
immediately placed in a warm box and taken from the area.  None reproductive or systemic diseases 
can be eliminated – Actinobacillus pleuropneumoniae, Mycoplasma hyopneumoniae and Sarcoptes 
scabiei for examples. 

3 Direct pathogen exposure 
All susceptible animals are exposed to the pathogen.  The pathogen has no long term carrier status.  
The pathogen then dies out on the farm.  New animals are negative to the pathogen.  Enteric viruses – 
TGE and PED are classic pathogens that may be controlled.  PRRSv has been controlled by the 
method combined with herd closure. 

4 Vaccination 
All susceptible animals are vaccinated.  The pathogen then dies out on the farm.  Generally it is 
important to identify vaccinated from wild/field pathogen infected animals.  Aujeszky’s (PRV) is 
controlled by vaccination, combined with test and remove. 

5 Segregated early weaning 
Segregated early weaning utilising maternal colostrum antibodies possibly combined with medication 
has proved effective at eliminating several pathogens; Mycoplasma hyopneumoniae and PRRSv are 
examples.  Toxigenic Pasteurella multocida may be eliminated but will need vaccination control and 
very early removal of the piglets.  APP has been eliminated but requires pre-day 8 weaning of the 
piglets. 

6 Partial depopulation (Swiss Depop) 
Partial depopulation is where the susceptible population is removed and the pathogen is removed 
from the remaining adult stock.   Mycoplasma hyopneumoniae or PRRSv are examples. 

7 Test and remove 
All infected animals are identified and removed before they spread the pathogen to remaining 
susceptible animals.  This can be very difficult to achieve. Aujeszky’s (PRV) combined with 
vaccination has been successfully eliminated.  PRRSv has been eliminated by this method.   

8 Herd Closure 
The pathogen dies out of the farm over time.  Combined with vaccination and direct pathogen 
exposure, PRRSv and Swine Influenza have been eliminated by this method.  

9 Medication Programmes 
The pathogen has to be susceptible to medication; viruses for example cannot be eliminated.  
Sarcoptes scabiei (Mange) and Haematopinus suis (Lice) can be eliminated by avomectins.  
Tilmicosin or tulathromycin has eliminated Mycoplasma hyopneumoniae especially when combined 
with segregated weaning and partial depopulation.  Tiamulin may be effective in eliminating 
Brachyspira hyodysenteriae when combined with cleaning and partial depopulation. 
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Pathogen elimination through  

Depopulation/Repopulation 
 

Science points - 
 Negative stock is commercially available 

The pathogen does not exist naturally in the environment or locally common wild animals 
The pathogen can be eliminated from the contaminated building easily/quickly by routine cleaning 

Standard downtimes 
 This depends on the diseases to be eliminated.  For instance with Brachyspira hyodysenteriae (Swine 

Dysentery) it should be a minimum of 8 weeks 
For routine restock 6 weeks would be the suggested minimum 

Depopulation 
 Depopulation means total removal of all pigs and their products from the farm for the downtime period 
Depopulation procedures 

1 Rodent control should start and be vigorous.  Place water near baits to encourage intake 
2 Pig Flow – calculate the required pig flow model to allow the farm to legally maximise its output.  Aim 

where possible to achieve all-in/all-out in all parts of the farm, in particular the finishing area.  Consider 
all possibilities including batch farrowing to achieve all-in/all-out 

3 Obviously as animals are sold, buildings become empty and they are to be cleaned and repaired as they 
become empty 

4 Run down all stocks of medicines, feed and disposables 
5 It will probably be necessary to arrange stockperson schedules to ensure that ‘dirty’ stockpeople do not 

enter ‘cleaned buildings’ 
Cleaning protocols 

1 Ensure Pressure Washing is carried out adequately 
2 But also note in addition: 
3 Pay particular attention to the removal of all faecal material. The building should be brushed down 

thoroughly and then dry cleaned using a knife and scrape to remove all visible faeces.  The small 
amounts should be removed with a dustpan and brush.  This has to be very thorough and on your hands 
and knees 

4 Remove dust by vacuuming where possible 
5 Areas of particular note – pigs have long tongues 

Under and around gate posts and gates 
Corners at the back of pens 
Around fittings i.e. farrowing crates 
Under drinkers and troughs 
Where cracks and holes exit in the concrete 

6 Repair all large cracks and holes in concrete by  
Cleaning out where possible 
Pouring in a suitable disinfectant 
Once dry repair by screeding over with concrete 

7 All wooden partitions and removable objects should be soaked in disinfectant for a period of 3 to 5 days 
using metal baths.  Place outside in sunlight to dry 

8 Drain and clean the slurry channels and pits.  Remove all available faeces.  Sometimes this is 
impractical but it is essential to clean to 30 cm below the removable slats 

9 Ideally lime wash all surfaces especially up to 2 metres in height and spray with a disinfectant using a 
knap sack sprayer into the ceiling and loft areas. 

10 Ensure that the water supplies are adequately disinfected 
11 Repair all equipment to the necessary standards 
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Water Ensure adequate flow is obtainable from all drinkers.  This may necessitate replacement of all 

pipelines.  Ensure water pressure adequate around the system 
Air Ensure all ventilation systems are thoroughly cleaned.  All fans must be checked that they 

perform as required.  Repaint all the blades.  Check fan speeds with a tachometer and volt 
meter 

Floor All floors must be none abrasive.  All sharp points are to be removed or covered.   Note worn 
doorways, concrete under water points and around feeders, in particular wet feeding systems.  
All holes and cracks are to be repaired.  Worn rough slats to be repaired or replaced 

Feed Ensure all feeders work as required.  All old food needs to be thoroughly removed and sharp 
edges smoothed.  Any holes repaired and if feeder’s leak and cannot be repaired they must be 
thrown away.  Feed is the major cost and any waste should be avoided 

Vermin Bird proof all buildings where possible – future Salmonella controls 
Cleaning protocols when farm empty 
 Ensure unit perimeter secure  

Finish cleaning the last building 
Dispose of all medicines, needles and syringes.  This should include all medicines 
Remove all disposables from the farm, including all feed.  Empty all feed hoppers and feed 
bins.  Ideally all feed should have been eaten 

Surfaces Ensure all surfaces are cleaned.  This must include the fridge, chemical store, feed stores, 
changing rooms and staff room 

Midden area Spread all the midden materials and lagoons and slurry store 
The soil within the proximity of the midden area has faeces still remaining from the old unit.  
Skin off this area to a depth of 80 cm.  Spray the soil with a suitable disinfectant and then 
rescree over the 80 cm of soil 

Straw and 
other bedding 

Old straw remaining from the old unit should be moved and disposed off as this can harbour 
mice/rats from the old unit 

Dogs and cats Discuss dog and cat protocols.  Treatment may be required depending on the diseases to be 
eradicated 

Tractors Ensure all tractors and equipment, in particular muck spreading and bob cats, are thoroughly 
cleaned and disinfected 

 Burn all straw and used bedding 
Dispose of all brushes, shovels and scrapes 
Dispose of all overalls, boots and protective clothing 
Purchase clothing for the new clean unit 

Farm clean protocols 
1 Pressure wash all buildings 
2 Lime wash all buildings 
3 Fumigate all buildings 
4 Seal all buildings as each building becomes clean 
5 Dispose of all clothing, boots and purchase new when whole farm finished 

Once whole farm fumigated 
1 Restore water supplies and check all drinkers work.  Note when water supplies cleaned 

deposits can block the drinkers 
2 Ensure rodent controls are maintained particularly at the perimeter of the farm 

New stock introduction and biosecurity protocols 
1 The new stock require isolation procedures  
2 Note biosecurity requirements these obviously vary depending on the health of the incoming 

stock. 
 
 



Depopulation and Repopulation Calendar of Events – Week (7 day) batch 
 
36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 1 2 3 4 

Breeding replacement farm   1 Farrow 
        Gilts arrive  
 1st Gilt breeding                
 Gilt preparation 9 weeks                      
  Clean replacement 

Depopulation and repopulation farm  
 
 
Clean Farm 
 
Fumigate 

 
  Breed last sows               Farrow last group of sows  To sell 30kg weaners 
  Sell sows at weaning from now on 
  Last 30kg born  
Or if a weaner market:  Breed last sows               Farrow last group of sows  Sell 7kg 
  Sell sows at weaning from now on 
 Sell weaners 
  Last finishers born  Last finishers enter grow finish  
  Sell all 30kg pigs  

Farm emptied of all stock  
Start rodent control programme and prepare for the refurbishment and cleaning of the farm  
 
        = gilts are bred only over a 7 day period (Friday to Thursday for example).   It is essential to get the batches together 
The batches of gilts mated in the hatched weeks are mated on the clean farm 
Organise gilts using Regumate (Matrix)™ and possibly also use PG600 on the expected day of mating. 
 
       = The week of an event 
 
The slaughterweight is assumed to be at 22 weeks of age 
Weaners are at max 28 days of age  
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DEPOPULATION AND REPOPULATION PROBLEMS 
 

The following are some examples how repopulations have encountered problems. 
 

Inadequate planning 

   
Pathogens not recognised – 
Brachyspira hyodysenteriae is one 
example where failure to recognize 
its presence will result in too short a 
down-time 

Unrealistic pathogen removal 
associated with pathogens in the 
same district too close to the farm.  
Note the location of the “isolation” 
unit 

The presence of wild pigs in the 
vicinity and poor fencing. 

   
New stock are infected with 
pathogens – mange can be an 
example 

In adequate removal of previous 
stock dead animals 

Inadequate review of surrounding 
wildlife 

Inadequate preparation 

   
Pipes and gates may contain feaces 
on the inside 

Gates require to be fixed before 
cleaning.  Note particularly under 
the gate 

Inadequate repair of buildings – holes 
in the walls and large cracks 

   
Destroy and remove all broken 
equipment 

Electrics that are impossible to 
clean unless fixed 

Poor farm security during and after 
cleaning 
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Greed 

   
Keeping “old” medicines on the farm 
– even unopened should be suspected 

Keeping old equipment – teething, tail 
dockers, iron injectors 

Slap markers are a classic to remain on 
the farm 

   
Keeping boots – the favourite slippers 
for example. 

Attempting to clean overalls Keeping other equipment which has 
been in direct contact with the 
previous pigs 

Inadequate cleaning 

   
Examine cleaned area extremely 
carefully 

Water unclean with feaces from 
previous groups 

Examine floor for faeces – ask the vet 
to check the building 

   
Even small pieces of faeces need to be 
manually removed 

Under the slatted floor can be 
extremely difficult to clean 

Remember all areas where dirt can 
hide – inside curtains for example 

   
Cobwebs - manually clean especially 
when around electrics 

Evidence of the previous pig farm 
may be clear – an AI top 

Old feed on farm in bags and in feed 
bins and pipelines. 
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Poor repair of farm facilities 

   
Down pipes left unfixed are a rodent 
risk 

Waterers which are leaking Feeders with holes 

   
Floors which are worn – especially 
under waterer and feeders 

Ventilation systems broken – blocked 
attic inlets for example 

Insulation which requires replacement 

Post-repopulation problems 

   
Inadequate rodent and vermin control 
programmes 

Biosecurity rules broken by 
stockpeople – slaughterhouse visit 

Introduction of pathogens remember 
pigs are the number on risk 

   
Congenital tremor – this can be a risk 
as new gilts are not introduced to 
“farm viruses” which are not removed 

Mulberry Heart – with the increased 
growth rate increase Vit E to the 
weaners 

Slippery floors – associated with the 
extremely good cleaning.  Can result in 
damage to gilt’s or weaned sow’s hips 
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In-adequate gilts numbers provided or 
selected 

Poor selection of gilts associated with 
pressure of the ‘sale’ – in particular 
check backs, legs and teats 

Poor feeding control resulting in 
breeding of overweight or too young 
gilts 

   
Over-optimistic gilt reproduction 
resulting in empty farrowing crates 

Too many gilts bred, again resulting in 
poor pig flow – poor weaners 

Pre-weaning diarrhoea – poor gilt 
immunology 

   
Overweight/fat finishing pigs as 
growth rates are unexpected. 

Careless breach of biosecurity -
bringing pork products onto the farm 

In the long term parity crashes with 
high stillborn rates etc associated with 
older sows that were retained with poor 
culling programmes. 

 
Depopulation and subsequent repopulation can be a great success if the process if fully 
planned, orchestrated and then implemented. 
 
The major reasons for problems are failing to set formal goals and then setting out to 
complete these goals.  Remember that the repopulation is about gilts and if they are rushed 
the consequences are far reaching. 
 
Coordinate the gilt growth, introduction, flow and future care with all members of the health 
team. 
 
Finally, remember, not all “pathogens” can be eliminated – Erysipelothrix rhusiopathiae; 
some are brought rapidly back onto the farm – Bordetella bronchiseptica and is some cases 
perhaps the organism should not be eliminated as its absence makes new stock introduction 
impossible and movement of the produced stock difficult – Haemophilus parasuis for 
example. 
 



403 
 

Pathogen elimination through  
Hysterectomy and move piglets to a new farm 

Example - Actinobacillus pleuropneumoniae elimination 
(It is possible to do with a hysterectomy – carefully prepared caesarean but requires detailed surgical 

care) 
 

Science assumptions – re Actinobacillus pleuropneumoniae 
 
 

The organism is not normally present on the skin 
The organism not normally present in the blood 
The organism is not passed through the placenta to the foetus 

Sow Preparation Protocols 
 The sow should be presented at 112-114 days of gestation. 

The day before the hysterectomy, the sow should be washed without causing stress 
Day before hysterectomy 

1 It is better not to try to stop the farrowing time, but sometimes it will necessary.  Two compounds may 
be considered.  Check that these compounds are legal. 
Progesterone:  300 mg intramuscular day before 
Planipart™ (clenbuterol): 10 ml  (300 mg) intramuscular dose every 12 hours 

2 Ensure that a foster mother is going to be available on the new farm 
Preparation protocol 

1 The sow must not be in labour and giving birth. If any piglets have been born or there is placenta 
showing, the sow must not be moved off the unit 

2 The sow should be gently driven to the site of hysterectomy 
3 The truck, driver and support staff must stay at least 25 yards away from the piglet end of the 

hysterectomy 
4 The driver and support staff must wear clean outer clothing on the day of the hysterectomy.  Particular 

areas of concern are the wearing of clean boots and washed hands 
5 The truck used to transport the sow should be cleaned and disinfected and not used to move pigs for 12 

hours after cleaning and disinfection 
6 The breeding company is to ensure all parties know that the hysterectomy is to be carried out the next 

morning 

Hysterectomy site 
1 The hysterectomy site must be secure and discreet 
2 The site should be arranged so that the piglet area and dam area are clearly separated by a minimum of 

50 metres 
3 No staff should move between the two sites at any time 
4 After the hysterectomy has been completed all material must be removed and the site disinfected. 

5 If the carcase remains at the hysterectomy site, it must be placed in a covered and/or purpose built dog 
proof building.  The carcase must be removed within 24 hours of slaughter. The carcase must have been 
removed prior to another hysterectomy being carried out 

PREPARATION FOR THE HYSTERECTOMY 
DAY PRIOR TO THE HYSTERECTOMY 
Stockpersons Responsibilities 

1 Prepare  the bath, ensure that it is thoroughly cleaned and disinfected 
2 Ensure the hysterectomy table is thoroughly clean 

Within 15 minutes of the start of the hysterectomy 
1 The bath is to be filled to a water depth of 30 cm with hot tap water 
2 Add  suitable mild disinfectant to the water 
3 Move the bath to the clean site of the hysterectomy 
4 Have one additional bucket of warm clean water ready to clean post-slaughter 
5 If the hysterectomy is not carried out within 25 minutes of filling the bath, then the bath should be 

refilled with water at the required temperature 
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Slaughter Procedure 
Three people are required; two stock people (stockperson 1 & 2) and one veterinarian 

1 The piglet area must be ready 
2 The sow must be securely snared and restrained by stockperson 1 
3 The veterinarian gives stockperson 2 the pithing rod and the knife 
4 Both stockpeople must stand behind the veterinarian  

The veterinarian shots the sow using a captive bolt. 
5 Immediately the veterinarian passes the discharged gun to stockperson 2 by the handle, keeping the gun 

pointing at the floor at all times. 
6 The stockperson 2 passes the pithing rod to the veterinarian 
7 The veterinarian attempts to insert the pithing rod into the cranial hole.  A certain degree of force may 

be required to fully penetrate the cranium 
8 Stockperson 1 must stay behind the veterinarian and continue to restrain the sow on the snare 
9 The pithing rod is passed down the spinal cord of the sow and slowly moved in and out until all 

excessive movement stops 
10 Leave the pithing rod in place until after the hysterectomy 

The Hysterectomy Procedure 
1 The sow is to be rolled out on her back with stockperson 1 holding one hind leg 
2 Stockperson 2 pass to the veterinarian the knife and then places the gun back in its gun box 
3 Stockperson 2 prepares to bring the hot water bath to the side of the sow 
4 The veterinarian starting at the xyphoid process cuts through the skin and fat, down to between the hind 

legs.  Do not penetrate the abdomen.  Cut only through skin and fat 
5 Penetrate the abdominal cavity at the xyphoid process. Make a sufficiently large hole to allow the hand 

to be inserted into the abdominal cavity.  Reverse the cutting method and raising the abdominal wall 
with the hand, cut along the linea alba.  Take particular care not to penetrate any internal organs 

6 Place the knife blade into the muscles of the fore leg 
7 Bring the hot water bath to the side of the sow 
8 Pour and pull the uterus into the bath. Pull and tear the ovarian end. In some cases the cervical end can 

even be torn but in most cases the cervical end will need to be severed by the knife 
9 Once the whole uterus is in the water bath both stockpeople must briskly walk with the bath to the 

piglet area 

Possible problems during the hysterectomy 
A A small hole has been made in the uterus but no piglets are released 
 Ignore and continue 

B A larger hole has been made in the uterus and a piglet is released 
 A larger hole has been made in the uterus and a piglet is released.  Keep pulling the uterus into the 

water bath and proceed with the hysterectomy.  The released piglet is not to be moved to the piglet 
processing area but is to be dried and returned, whenever possible, to the sow source farm 

The piglet site 
DAY BEFORE HYSTERECTOMY 

1 Processing Table 
Ensure the table is cleaned and disinfected thoroughly at least 12 hours before the hysterectomy.  The 
table is designed to have a grill to allow water though but not the uterus and piglets 

2 Piglet Transport Box 
Ensure the box is cleaned and disinfected thoroughly at least 12 hours before the hysterectomy.  Ensure 
the box can be warmed effectively.  Ensure there is an adequate number of boxes and that they are big 
enough to take the maximum number of piglets 

3 The truck to Transport the Piglets to the new farm 
Ensure the truck is cleaned and disinfected thoroughly at least 12 hours before the hysterectomy 
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DAY OF THE HYSTERECTOMY 

1 The piglet area should be discretely sited 
2 The veterinarian, nurse and stockperson from the destination farm should have clean outer clothing and 

boots.  Plastic outer protectors should be worn 
3 Hands should be cleaned prior to arrival and washed with surgical scrub disinfectant.  Gloves can be 

worn by the operators.  However, gloves can interfere with the processing time as it can make it more 
difficult to remove the piglets from the uterus 

4 Tools required are: Naval clamps 14 pairs, Sterilised curved blunt ended scissors, Dry towels, 2 bottles     
Revivon™ drops 

Piglet Processing 
1 The two stockpeople briskly approach the processing table and pour the water and disinfectant onto and 

through the processing table 
2 The two stockpeople briskly walk back to the hysterectomy site 
3 All three operators (one vet, nurses and piglet stockperson) open the uterus and remove the piglets.  Do 

not cut into the piglets 
4 The veterinarian then moves the blood up the cord towards each pig and placed a navel clamp 

approximately 5 cm from the umbilicus.  The umbilical cord is then cut from the placenta from each 
piglet.  

5 During all this time the nurse and stockperson use dry towels to massage and dry the piglets.   
The nurse and stockperson must talk to the piglets and encourage the piglets to breath 

6 The piglet should squeal and move vigorously before being moved into the transportation box 
7 Piglets having problems with breathing, attempt to recover using Revivon™ dripped on the tongue.  

Despite the temptation, mouth to mouth resuscitation is not to be attempted as pathogen transmission 
may occur 

8 Once all the piglets are in the transportation box the stockperson, transportation box and transport truck 
must leave for the new farm 

9 Any piglets with any deformity likely to affect production must not enter the piglet transportation box.  
For example, deformed legs or cleft palate (if noticed) 

10 The piglet processing area is now thoroughly cleaned down and all disposable equipment disposed of 
hygienically (plastic overcoat, gloves etc.,) 

At the new farm 
New farm being made – no sow’s available 

 The farm facilities must be extremely clean 
Note the new piglets will have received no colostrum and therefore, will have no natural immunity. 
Provide artificial colostrum supplements.  Cow colostrum may be a good substitute.  Provide 50 ml per 
piglet at 10 ml per dose by stomach tube. 
Inject each piglet with 3mg ceftiour or 5 mg tulathromycin 

New stock being moved to an established farm  
 Induce sows to farrow on the day of the hysterectomy 

Foster pigs of sows as they farrow.  If short of sows, box up sow’s natural piglets and give then 
artificial colostrum and once all pigs are born given them one suckle of the sow 
Hysterectomy piglets must be given priority.  When hysterectomy piglets arrive, do not fuss over then.  
Put shredded paper in the pen and extra lights.  Ensure foster sow has not suckled in the last hour, and 
then just leave the hysterectomy piglets to get on with it. 
Inject each piglet with 3mg ceftiofur or 5 mg tulathromycin 
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Mycoplasma hyopneumoniae eradication  
using segregated early weaning 

 
Science Assumptions re Mycoplasma hyopneumoniae 
 Sows remain infected all their lives 

Mycoplasma hyopneumoniae colostrum antibodies remain for 14 day post-consumption 
M. hyopneumoniae can be killed with Tilmicosin, Tiamulin, Tulathromycin or Chlortetracycline 
M. hyopneumoniae can be eliminated by cleaning of an offsite nursery 
The absence of M. hyopneumoniae antibodies and PCR is an effective diagnostic tool at 10 weeks 
of age 
Source of Mycoplasma hyopneumoniae negative pigs is available. 
Mycoplasma hyopneumoniae only spreads 3 km between farms 

Sow preparation programme 
8 weeks pre-farrowing 
 Vaccinate the sows.  The success of the programme relies on colostrum antibodies and the key to 

this is vaccination.  Ensure vaccines are stored properly and administered using a 1.5 inch 16 gauge 
needle. 
Vaccinations that are possible are, APP, Atrophic rhinitis (toxin), Clostridia, E. coli, Erysipelas, 
Haemophilus parasuis, Lawsonia intracellularis, Mycoplasma hyopneumoniae,  PRRSv (dead), 
SIV. 
Provide the sows with feedback – using nursery faeces and diarrhoea from the farrowing house. 

4 weeks pre-farrowing 
 Repeat the vaccine and feedback programme 
2 weeks pre-farrowing 
 Provide in-feed medication of Tilmicosin 400g/tonne and Chlortetracycline 800g/tonne to the sows 

until the piglets are weaned at 10 days of age. 
7-5 days pre farrowing   
All sows must be healthy 
Move into farrowing house 
General bacteria Tetracycline 

long acting 
30mg/kg injection using a 16G 1.5" needle intramuscularly into the neck 

Weaner programme 
Day of life 

1 Iron 200 mg injection by a 21G 5/8" needle intramuscularly into the neck 
Colostrum Artificial colostrum – possibly using cow colostrum, 50 ml per piglet at 10 ml 

doses 
2 Avomectin 300 µg/kg by a 21G 5/8" needle subcutaneously into the neck 

Tulathromycin 2.5 mg/kg by a 21G 5/8" needle intramuscularly into the neck 
Enrofloxacin Oral medicator – 10mg (not legal in the USA) 

4 Toltrazuril 7mg/kg oral dose – to control coccidiosis 
5 Ceftiofur 5 mg/kg by a 21G 5/8" needle intramuscularly into the neck 
9 Ceftiofur 5 mg/kg by a 21G 5/8" needle intramuscularly into the neck 

10 Weaned move to the off-site nursery  - note biosecurity of truck and site 
Post weaning 

 Tiamutin 12.5% 
solution 

180 ppm through the water supply supplied for the first 7 days post weaning 

Chlortetracycline 800 g per tonne of creep feed, to be fed for 21 days post-weaning 
Tilmicosin 400g per tonne of creep feed, to be fed for 21 days post-weaning 
Avomectin 300 µg/kg by a 21G 5/8" needle subcutaneously into the neck 
Tulathromycin 2.5 mg/kg by a 21G 5/8" needle intramuscularly into the neck 
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Testing the pigs 
Deaths All deaths should be post-mortemed 
Diarrhoea Investigate all cases of diarrhoea 
Coughing Investigate all cases of coughing and sneezing.  Note Post-weaning sneezing may occur 
10 weeks of age The pigs should be tested to ensure that they are negative.  Ensure that the testing does not 

detect maternal colostrum antibodies. 
Sentinel Place known negative gilts into contact with grow/finish pigs and blood test after one month.  

Note any coughing experienced by these gilts. 
Move the pigs to the grow/finish farm 
 Assuming all the pigs are negative, move the pigs to the new grow/finish operation.  If there is any 

question over the health of the pigs, they must not be moved to the new farm. 
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Pathogen elimination through Partial Depopulation 
Example – Mycoplasma hyopneumoniae 

 
Science Assumptions re Mycoplasma hyopneumoniae 
 Sows remain infected all their lives 

Mycoplasma hyopneumoniae colostrum antibodies remain for 14 day post-
consumption 
M. hyopneumoniae can be killed with Tilmicosin, Tiamulin, Tulathromycin or 
Chlortetracycline 
M. hyopneumoniae survives in the environment for only a couple of days 
The absence of M. hyopneumoniae antibodies, PCR and/or IHC are effective 
diagnostic tools at 12 weeks of age 
Source of Mycoplasma hyopneumoniae negative pigs is available. 
Mycoplasma hyopneumoniae only spreads 3 km between farms 

Preparation of the programme 
 All animals older than 10 days of days and less than 10 months of age will be removed 

from the farm 
Farrow to finish farm – review protocols of partial depopulation with the inclusion of the 
need to care for piglets from 10 days of age. 
Review the pig flow programme to ensure that sufficient young sows will be available to 
compensate for the shortfall of gilts that will occur for a 3 month period. 
Cull all sows/boars where necessary to reduce the herd size if appropriate – with 
considerations for maintaining pig flow. 
Cull all unhealthy sows and boars. 
The eradication should be programmed for the summer months which will aid 
environmental removal of the mycoplasma. 
As buildings become empty ensure that a full cleaning, repair and refurbishment 
programme is instigated. 

8 weeks pre-start programme 
 Vaccinate the sows and boars with Mycoplasma hyopneumoniae.  It is essential to ensure 

that all piglets get colostrum and are not shedding Mycoplasma hyopneumoniae while in 
the farrowing house.  The success of the programme relies on colostrum antibodies and 
the key to this is vaccination.  Ensure vaccines are stored properly and administered using 
a 1.5 inch 16 gauge needle. 
Provide the sows and boars with feedback – using nursery faeces and diarrhoea from the 
farrowing house.  It is essential to have all the adults immune to Mycoplasma 
hyopneumoniae. 

4 weeks pre-start of the programme 
 Repeat the vaccine and feedback programme 
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Start of the 6 week eradication programme 
 Ensure that all sows and boars will be provided with 3 kg a day of medicated feed.  Boars 

may require more to ensure adequate medication for their weight or use in combination 
with injection. 
Boar alternative medication is via injection – consider using Tulathromycin (2.5 mg/kg) 
injection once every 7 days.  Weigh boars as necessary. 
Provide in-feed medication of Tilmicosin 400g/tonne and Chlortetracycline 800g/tonne to 
the sows.  This will be provided for a period of 6 weeks. 
Tilmicosin may be very bitter – provide Talin in the feed to assist palatability of feed. 
In the farrowing house provide 3 kg of medicated feed in the morning feed with 
unmediated feed in the evening feed. 
Any sick or inappetant sow (in oestrus for example) injection with Tulathromycin (2.5 
mg/kg).  If a sow is sick for 3 days euthanase.  It is essential that Mycoplasma 
hyopneumoniae be not allowed to remain in weakened adults. 

Management of piglets in the farrowing house to assist survival of 10 day weaned piglets 
Day of life 

1 Iron 200 mg injection by a 21G 5/8" needle intramuscularly into the neck 
Colostrum All piglets must receive colostrum from sows.  If there is any suspicion 

that a piglet failed to get adequate colostrum euthanase. 
2 Ceftiofur 5 mg/kg by a 21G 5/8" needle intramuscularly into the neck 

Enrofloxacin or 
Tulathromycin 

Oral medicator – 10mg (not legal in the USA or Australia) 
Tulathromycin is by injection – 2.5 mg/kg 

4 Toltrazuril 7mg/kg oral dose – to control coccidiosis 
5 Ceftiofur 5 mg/kg by a 21G 5/8" needle intramuscularly into the neck 
9 Ceftiofur 5 mg/kg by a 21G 5/8" needle intramuscularly into the neck 
10 Weaned move to the off-site nursery  - note biosecurity of truck and site 

Management of the early weaned sow 
 Place the early weaned sow onto Regumate a day before weaning.  Maintain Regumate 

until normal expected weaning day.  This is essential to maintain pig flow.  It is 
possible to provide Regumate via toasted bread. 

Confirming eradication of Mycoplasma hyopneumoniae 
Deaths All deaths should be post-mortemed 
Coughing Investigate all cases of coughing and sneezing.  Note Post-weaning sneezing may 

occur 
12 weeks of age The pigs should be tested to ensure that they are negative.  Ensure that the testing does 

not detect maternal colostrum antibodies. 
Sentinel Place known negative gilts into contact with grow/finish pigs and blood test after one 

month.  Note any coughing experienced by these gilts. 
Time The farm should be examined serially over a period of at least one year.  Utilising 

clinical examination, blood serology and slaughterhouse tests. 
Immunohistochemisty of any suspect lesions 
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Pathogen elimination through  
Vaccination and Test and Remove 

 
Example - Aujeszky’s Disease virus eradication programme 

from a low infected farm 
 

Science assumptions re Aujeszky’s Disease Virus 
 Aujeszky’s Disease Virus is a stable DNA virus 

There is an effective vaccine 
A diagnostic test differentiates between vaccinated and field infected animals 

Vaccination 
1 Vaccinate with a gene deleted vaccine all pigs over 10 weeks of age.  Continue 

vaccination for 6 months.  This will keep the virus at bay while the herd is cleaned up.  
Stringent biosecurity measures need to be in operation. 

Test and Remove 
2 Blood test all the boars, sows and gilts examine by serology.  Blood test 30-50 pigs in 

the following groups, 30-45 kg, 45-70 kg and 70+ kg range. 
If less than 10% of the sows are positive, remove any positive boars, sows and gilts 
immediately.  Then move to point 3 
If more than 10% are positive either depopulate or set up an offsite weaning programme. 
This would need its own programme 

3 30 days later, blood test all the boar, sows and gilts examine by serology.  Blood test 30-
50 pigs in the following groups, 30-45 kg, 45-70 kg and 70+ kg range. 
Any positive boars/sows or gilts remove from the herd immediately.  If some of the 
finishers are positive, ear tag/notch negative pigs are 30 kg, place then around the 
grower facility and specifically retest these animals each 6 weeks. These are to act as 
sentinels. 
If all animals are negative go to point 4. 

4 Retest 90 days later a minimum of 120 sows (if the unit is a commercial farm) or all the 
boars, sows and gilts if a breeding farm. Blood test 30-50 pigs in the following groups, 
30-45 kg, 45-70 kg and 70+ kg range. 
Any positive boars/sows or gilts remove from the herd immediately and go back to point 
3 
If some of the finishers are positive, ear tag/notch negative pigs are 30 kg, place then 
around the grower facility and specifically retest these animals each 6 weeks. These are 
to act as sentinels. 
If all animals are negative go to point 5. 

5 Retest 6 months later, any positive boars/sows or gilts remove from the herd 
immediately and go back to point 3 
Any positive boars/sows or gilts remove from the herd immediately and go back to point 
3.  If some of the finishers are positive, ear tag/notch negative pigs are 30 kg, place then 
around the grower facility and specifically retest these animals each 6 weeks. These are 
to act as sentinels. 

6 If all animals are negative it is highly likely you now have a negative herd.   
Vaccination programme can be systematically dismantled over the next 18 months. 

7 Declare the farm free of Aujeszky’s Disease Virus 
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Pathogen elimination through 
Herd Closure and Pathogen Exposure 
Example  - Porcine Reproductive and Respiratory Syndrome 

Eradication without Depopulation 
Science Assumptions re PRRSv 

 No long term carried status for PRRSv in sows or boars 
PRRSv particles are excreted for less than 100 days following infection (see note at bottom) 
Piglets less than 14 days of age are protected by maternal colostrum deprived antibodies 
Spread of PRRSv is difficult/unlikely over 500 metres 
It is not present in other animals (excluding some ducks) 

Difficulties 
 PRRSv is not excreted in many body fluids consistently 

Reproductive problems of PRRSv may be accentuated by the treatment advised 
Technique 
 Purchase sufficient young gilts to provide breeding animals for 100 days 

Close the farm to all inputs, excluding PRRSv free semen 
Infect all animals on the farm – Pathogen exposure 
 Vaccinate all sows, gilts and boars with a suitable PRRSv vaccine; a live vaccine is acceptable if 

no previous exposure.   
Obtain tonsilar scrapes from all animals with acute signs.  This is made up to vaccinate all sows, 
gilts, boars and young future breeding stock. 
Practice feedback of faecal materials from acutely ill animals, aborted materials; macerate piglets 
that die with clinical signs.  Feed this material for 14 days. 
At the end of the infection period, throw away all used needles and syringes. 

2 weeks 
later 

Vaccinate all sows, gilts and boars with a dead PRRSv vaccine to reduce viral shedding. 
At the end of the infection period, throw away all used needles and syringes. 

Herd Closure 
 For 100 days minimum, the farm must be totally closed (excluding PRRSv free semen) 

All piglets over 14 days of age are weaned off the farm for 100 days 
Enhance biosecurity measures 

Clean farm 
 At 90 days post-infection, disinfect the entire farm with a suitable disinfectant.  Spray the walls, 

water and air.  Wash all clothing and boots.  Throw out all used needles and syringes. 
Check the effect of the eradication 

1 Purchase 20 PRRSv free gilts. 

2 Introduce gilts into the farm and place the animals all around the farm 
3 After 21 days, bleed the 20 gilts 

4 After 35 days, rebleed the 20 gilts. 
5 If the gilts are negative, declare the farm free of PRRSv and allow the weaning age to increase. 

6 If any of the gilts are positive, all the gilts are removed.  The farm remains closed for another 30 
days and the test repeated. 

Post-Control 
 All gilts and boars introduced into the farm through an adequate isolation area are PRRSv 

negative. 
Ideally practice on-farm AI on the farm 
Do not use a live vaccine on the introduced animals 
Consider dead vaccine use if proved to be effective 
Continue enhanced biosecurity measures. 
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Porcine Reproductive and Respiratory Syndrome virus 
Elimination 

Calendar of Events 
 

Week 1 Infect all sows and boars – dead vaccine and own material from farm  
Ensure all staff well aware of biosecurity measures 
Isolation animals – infect all with dead vaccine and own materials 
Stop live vaccines 
Move materials from the isolation area? 
Purchase new stock for 100 days and ensure all animals are exposed  
Close the herd 

Week 2 Continue feedback for 14 days 
Week 3 Throw away all used needles and syringes 

Start 100 day countdown 
All piglets older than 14 days weaned off farm 
Limit or cease cross-fostering 

Week 4-14 All piglets older than 14 days weaned off farm 
Limit or cease cross-fostering 

Week 14 All piglets older than 14 days weaned off farm 
Limit or cease cross-fostering 
Disinfect walls, floors, air and water. Vehicles and utensils.   
Throw away all clothing, boots, etc.  Throw away needles and syringes. 
Order 20 PRRSv negative gilts. 

Week 18 Introduce the 20 gilts into the isolation.  Order 20 PRRSv negative gilts. 
Week 21 Bleed gilts.  If negative, go to next week.  Move additional 20 PRRSv free 

gilts into main farm. 
If gilts are positive – immediately remove from the isolation area. 
Close farm for 30 days and re-start checking program. 

Week 24 Bleed gilts in isolation and main farm.  If negative, go to next week. 
If any gilts are positive – immediately remove from the isolation area. 
Close farm for 30 days and re-start checking program. 

Week 25 Start weaning as normal 
Week 27 Bleed all 40 gilts again.  If negative. 

Restart gilt introduction program 
Declare the farm free of PRRSv 

 
Note: 
This above programme has successfully eliminated PRRSv from a number of farms.  As 
science progresses, PCR technology has revealed PRRSv virus in tonsilar tissue for 200 
days post-exposure.  Therefore, in designing the herd closure programme the health 
team must consider the relative risks.  In certain circumstances a 200 day closure 
programme may be adopted rather than the 100 day programme discussed. 
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Pathogen elimination through Medication 
Example – Sarcoptes scabiei var suis – farrow to wean unit. 

 
Science points re Sarcoptes scabiei var suis 

 
 

Avomectin remain active in the pig for 7 days post-treatment 
Sarcoptic eggs are resistant to avomectins 
Sarcoptic eggs hatch in 5 days 
Sarcoptic mites may live off the host for 21 days, but in the summer months this 
is reduced to 5 days 
Boars are difficult to estimate their weight and are often under dosed – a major 
reason for the programme failure 

Animal Programme 
Suckling pigs Inject with an avomectin at  300 µg/kg via a 21 gauge 5/8 " needle, using an 

insulin syringe by injection in the neck 
Gilt pool In feed medication for 7 days, with an inclusion of avomectin in-feed at 100 

µg/kg bodyweight.  Ensure all animals eat 2.75 kg per day. 
Breeding and 
pregnant sows 

In feed medication for 7 days, with an inclusion of avomectin in-feed at 100 
µg/kg bodyweight.  Ensure all animals are fed 2.7 kg of feed per day ignore 
condition score 

Lactating sows Feed 2.7 kg of the dry sow ration, with an inclusion of avomectin in-feed at 100 
µg/kg bodyweight in the morning for 7 days.  Feed lactator in the evening 

Boars Feed dry sow ration, with an inclusion of avomectin in-feed at 100 µg/kg 
bodyweight.  For large boars increase quantity feed.  For instance a 200 kg boar 
feed 2.7 kg per day for 7 days; 250 kg boar feed 3.3 kg per day for 7 days and for 
a 300 kg boar feed 4 kg per day.  Or inject with Avomectin 300 µg/kg 

Hospital pens Inject all pigs with an avomectin at 300 µg/kg in the neck 
All adults off 
feed for more 
than 24 hours  

Inject with avomectin at 300 µg/kg bodyweight in the neck.   Note sows in 
oestrus 

Buildings At the end of the 7 day animal treatment period spray all houses with amitraz 
0.1% at 40 ml per 10 litres of water dilution using a knapsack sprayer 

Clothing Stockpeople attending to the grow/finish herd should not wear the same overalls 
when attending to the breeding herd 
At the end of the 7 day animal treatment period all overalls and boots should be 
washed thoroughly, disinfected and re-washed in a amitraz 0.1% solution at  40 
ml per 10 litres of water dilution 

Repeat medication programme with another injection and 7 day medicated feed 
Feed bin 
management 

All feed lines should be flushed with normal food after the 7 day period to 
remove any treated feed material.  

 
If this programme is combined with a partial depopulation or a clean pen 

break system, mange can be eliminated from a farrow to finish farm  
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