


VETERINARY TREATMENT
FOR WORKING EQUINES



I would like to dedicate this book to my two children, Henry and Amelia: 
they have had to put up with a ‘rubbish’ father. I am very proud of them 

for what they have achieved in their lives so far. I am delighted that Henry 
graduated at my old University, Bristol, and that Amelia is studying 

veterinary medicine at Cambridge.



VETERINARY TREATMENT
FOR WORKING EQUINES

Dr Graham R Duncanson, BVSc, MSc (VetGP), 
DProf, MRCVS

www.cabi.com


CABI is a trading name of CAB International

CABI Head Office CABI North American Office
Nosworthy Way 875 Massachusetts Avenue
Wallingford 7th Floor
Oxfordshire OX10 8DE Cambridge, MA 02139
UK USA

Tel: +44 (0)1491 832111 Tel: +1 617 395 4056
Fax: +44 (0)1491 833508 Fax: +1 617 354 6875
E-mail: cabi@cabi.org E-mail: cabi-nao@cabi.org
Website: www.cabi.org 

© G. Duncanson 2010. All rights reserved. No part of this publication may be 
reproduced in any form or by any means, electronically, mechanically, by 
 photocopying, recording or otherwise, without the prior permission of the 
 copyright owners.

A catalogue record for this book is available from the British Library, London, UK.

Library of Congress Cataloging-in-Publication Data

Duncanson, Graham R.
 Veterinary treatment for working equines / by Graham R. Duncanson.
  p. cm.
 Includes bibliographical references and index.
 ISBN 978-1-84593-655-6 (alk. paper)
 1. Horses--Diseases--Treatment.  2. Horses--Health.  3. Veterinary medicine. 
I. Title. 

 SF951.D88 2010
 636.1’089--dc22
 2009051861

ISBN-13:  978 1 84593 655 6

Commissioning editor: Sarah Hulbert
Production editor: Tracy Head

Typeset by AMA Dataset, Preston, UK.
Printed and bound in the UK by CPI Antony Rowe, Chippenham.

www.cabi.org


v

Author’s Note xiii

Foreword xv

Introduction xvii

Acknowledgements xix

1 Vital Signs and Normal Values 1
1.1 Introduction 1
1.2 Normal Temperature, Pulse and Respiration (TPR) 2
1.3 Collecting Blood Samples 2
1.4 Normal Haematological Values 3
1.5 Biochemical Parameters 4
1.6 Other Blood Tests 5
1.7 Urine Tests 7
1.8 Faeces Tests 7

2 Simple Diagnostic Tests 8
2.1 Glucose Absorption Test 8
2.2 Zinc Sulfate Turbity Test 8
2.3 Cryptorchid or Rig Test 10
2.4 Water Deprivation Test 11
2.5 Vasopressin Challenge Test 12
2.6 Overnight Dexamethasone Suppression Test (ODST) 12
2.7 Schirmer Tear Test 12
2.8 Phenylephrine Equine Dysautonomia 
 (Grass Sickness) Test 13

Contents



vi Contents

2.9 Alpha-2 Adrenoreceptor Agonist Test for 
 Horner’s Syndrome 13
2.10 Blondheim Test for Myoglobin in Urine 13

3 Behaviour and Restraint 14
3.1 Introduction 14
3.2 Physiology 14
3.3 Effect of Husbandry on Behaviour 16
3.4 Age of the Horse and its Ability to Learn 16
3.5 Stereotypies and Stable Vices 17
3.6 Classical Conditioning 17
3.7 Generalization 17
3.8 Trial and Error Learning 18
3.9 Habituation 18
3.10 Shaping 19
3.11 Punishment and Reward 19
3.12 Fundamental Rules in Handling 20
3.13 Loading Aids 20
3.14 The Barging Horse 21
3.15 Methods of Restraint 21

4 Veterinary Equipment 25
4.1 General 25
4.2 Equipment for Handling 25
4.3 Equipment for Diagnosis 26
4.4 Equipment for the Feet 26
4.5 Equipment for the Limbs 27
4.6 Equipment for the Eyes 27
4.7 Equipment for Dentistry and Sinoscopy 28
4.8 Equipment for Stitching 31
4.9 Equipment for the Reproductive System 32
4.10 Equipment for Post-mortem Examination 33
4.11 Specialist Equipment 33

5 Veterinary Medicines 34
5.1 Introduction 34
5.2 Antibiotics 34
5.3 Antifungal Agents 38
5.4 Antiprotozoal Agents 39
5.5 Anthelmintics 42
5.6 Ectoparasiticides 46
5.7 Steroidal Anti-inflammatory Drugs 47
5.8 Non-steroidal Anti-inflammatory Drugs (NSAIDs)  48
5.9 Miscellaneous Medicines Affecting the 
 Respiratory and Cardiovascular Systems 51
5.10 Injectable Equine Medicines to be Carried by the 
 Equine Practitioner 53



Contents vii

6 Vaccines 54
6.1 Introduction 54
6.2 Rabies 55
6.3 Encephalomyelitis 55
6.4 Tetanus 55
6.5 Influenza 55
6.6 Herpes Virus 56
6.7 Botulism 56
6.8 Ehrlichiosis 56
6.9 Viral Arteritis 56
6.10 Rotavirus 57
6.11 West Nile Virus 57
6.12 Protozoal Myeloencephalitis 57
6.13 Strangles 57

7 Sedation, Field Anaesthesia and Euthanasia 58
7.1 Acetylpromazine Maleate (ACP) 58
7.2 Butorphanol Tartrate 59
7.3 Chloral Hydrate 59
7.4 Detomidine Hydrochloride 60
7.5 Diazepam 60
7.6 Etorphine Hydrochloride 60
7.7 Glyceryl Guaiacolate (GG) 61
7.8 Ketamine 62
7.9 Morphine Sulfate 62
7.10 Pethidine Hydrochloride 62
7.11 Romifidine 62
7.12 Thiopentone Sodium 63
7.13 Xylazine 63
7.14 Agents for Euthanasia 63

8 Nutrition 65
8.1 Normal Feeding Patterns 65
8.2 The Role and Structure of the Equine Gut 65
8.3 Water 66
8.4 Energy Requirements 67
8.5 Protein Requirements 68
8.6 Fat Requirements 69
8.7 Vitamins 69
8.8 Minerals 70
8.9 Food Allergies 71

9 Dentistry 72
9.1 The Reasons for Equine Dentistry 72
9.2 Muscles of Mastication 73
9.3 The Temporo-mandibular Joint (TMJ) 73
9.4 Equine Dentition 73



viii Contents

9.5 Eruption Times of Equine Teeth 74
9.6 Prehension of Food 74
9.7 Oral Examination 75
9.8 Ageing the Horse by its Teeth 76
9.9 Dental Problems Associated with the Incisors 77
9.10 Dental Problems Associated with the Canines 78
9.11 ‘Wolf’ Teeth 78
9.12 Dental Problems Associated with the Cheek Teeth 79
9.13 Cheek Tooth Extraction 86
9.14 Radiography of the Equine Head 89

10 Hoof Conditions and Problems Within the Hoof Capsule 92
10.1 Hoof Balance 92
10.2 Puncture Wounds of the Foot 92
10.3 Thrush 95
10.4 Keratoma 96
10.5 Laminitis in the Horse and Pony 96
10.6 Laminitis in the Donkey 98
10.7 Treating the Lame Donkey as a Result of 
 Infection in the Foot 99
10.8 Problems with the Navicular Bone 100
10.9 Fracture of the Third Phalanx 101
10.10 Pedal Osteitis 101
10.11 Bruised Sole 101
10.12 Problems with the Sidebones 102
10.13 Damage to the Wall of the Hoof 102
10.14 Proud Flesh Protruding Through the Sole 103

11 Orthopaedics 104
11.1 Treating the Lame Horse 104
11.2 Fore Limb Lameness in the Donkey not Associated 
 with the Foot 107
11.3 Hind Limb Lameness in the Donkey not Associated 
 with the Foot 107
11.4 Fore Limb Lameness in the Horse not Associated 
 with the Foot 108
11.5 Hind Limb Lameness in the Horse not Associated 
 with the Foot 116
11.6 Back Problems 121
11.7 Neck Problems 122
11.8 Nerve Blocks 122
11.9 Exertional Rhabdomyolysis Syndrome 125

12 Wounds 127
12.1 Principles of Wound Healing 127
12.2 Factors Affecting Wound Healing 128
12.3 Classification of Wounds 131



Contents ix

12.4 Advice for Owners of a Wounded Horse 
 Awaiting Treatment 132
12.5 Veterinary Approach to Wound Management 132
12.6 Principles of Wound Management 133
12.7 Factors to be Considered when Deciding on a 
 Plan of Action 133
12.8 Primary Closure 133
12.9 Delayed Primary Closure 134
12.10 Secondary Closure 134
12.11 Healing by Secondary Intention 134
12.12 Selection of Suture Material 135
12.13 Selection of Suture Patterns 135
12.14 General Advice on Wounds 135
12.15 Wounds on the Donkey’s Leg 135

13 Respiratory, Cardiac and Circulatory Conditions 137
13.1 Examination for Respiratory Conditions 137
13.2 Preliminary Diagnosis of Respiratory Conditions 138
13.3 Infectious and Contagious Upper Airway Diseases 138
13.4 Non-contagious Upper Airway Diseases 139
13.5 Infectious and Contagious Lower Airway Diseases 142
13.6 Non-contagious Lower Airway Diseases 143
13.7 Cardiac Disease 145
13.8 Iliac Thrombosis 148
13.9 Thrombophlebitis 148
13.10 Other Circulatory Disorders 149

14 Gastroenteric Conditions 154
14.1 Choke 154
14.2 Colic 156
14.3 Diarrhoea 160
14.4 Diseases of the Rectum 165
14.5 Hepatic and Biliary Tract Diseases 166
14.6 Diseases of the Stomach 168
14.7 Grass Sickness 168
14.8 Umbilical Hernia 169

15 Neurological and Locomotory Conditions 171
15.1 Neurological Locations and Associated Signs 171
15.2 Approach to the Equine Neurological Case 172
15.3 Liver Disease 175
15.4 Hyperlipaemia 175
15.5 Neonatal Hypoxia 175
15.6 Cerebral Trauma 175
15.7 Bacterial Meningitis 176
15.8 Abscess in the CNS 176
15.9 Tetanus 176



x Contents

15.10 Botulism 176
15.11 Equine Grass Sickness 177
15.12 Equine Herpes Virus 1 177
15.13 Toxic Neurological Conditions 177
15.14 Electrolyte Imbalance 178
15.15 Equine Motor Neurone Disease (EMND) 178
15.16 Equine Protozoal Myeloencephalitis (EPM) 178
15.17 Rabies 179
15.18 Cauda Equina Syndrome 179

16 Eye Conditions 181
16.1 Trauma to Structures Surrounding the Eye 181
16.2 Removal of the Eye 182
16.3 Orbital Tumours 182
16.4 Foreign Bodies 183
16.5 Conjunctivitis 183
16.6 Dacryocystitis 184
16.7 Corneal Ulceration 185
16.8 Iris Prolapse 186
16.9 Eosinophilic Keratoconjunctivitis 186
16.10 Cataract 186
16.11 Recurrent Uveitis 187
16.12 Retinal Disease 187

17 Urinogenital Conditions 188
17.1 The Kidney 188
17.2 The Bladder 189
17.3 Descent of the Testes 189
17.4 Normal Castration 190
17.5 Castration of the Rig 192
17.6 The Testes 196
17.7 Venereal (Sexually Transmitted) Diseases 197
17.8 The Accessory Sex Glands 198
17.9 The Penis and Prepuce 198
17.10 The Vulva and Vagina 200
17.11 The Cervix 202
17.12 The Uterus 203
17.13 Fertility Problems Associated with the Stallion 204
17.14 Pregnancy 205
17.15 Parturition 210
17.16 Postpartum Complications 218
17.17 The Newborn Foal 221

18 Poisons 223
18.1 Acorns 223
18.2 Algae 223
18.3 Amitraz 223



Contents xi

18.4 Arsenic 224
18.5 Avocado 224
18.6 Bracken 224
18.7 Cantharidin 224
18.8 Carbamates 224
18.9 Castor Bean 225
18.10 Chlorinated Hydrocarbons 225
18.11 Copper 225
18.12 Cyanide 225
18.13 Deadly Nightshade 225
18.14 Ergot 225
18.15 Fluoride 226
18.16 Foxglove 226
18.17 Hemlock 226
18.18 Kalmia 226
18.19 Lantana 226
18.20 Laurel 226
18.21 Lead 227
18.22 Linseed 227
18.23 Lupin 227
18.24 Mare’s Tail 227
18.25 Mercury 227
18.26 Metaldehyde 227
18.27 Monensin 228
18.28 Mycotoxins 228
18.29 Nitrate 228
18.30 Oleander 228
18.31 Organophosphorus Compounds 228
18.32 Paraquat 229
18.33 Propylene Glycol 229
18.34 Ragwort 229
18.35 Rhododendron 229
18.36 Ryegrass 229
18.37 St John’s Wort 229
18.38 Selenium 230
18.39 Sodium Chlorate 230
18.40 Sweet Clover 230
18.41 Warfarin 230
18.42 Yew 230

19 Skin Conditions 231
19.1 Introductiom 231
19.2 Aids to Diagnosis 231
19.3 Mange Mites 232
19.4 Lice 233
19.5 Ticks 234
19.6 Other Skin Parasites 235



xii Contents

19.7 Flying Insects 235
19.8 Urticarial Reaction 240
19.9 Eosinophilic Granulomata 240
19.10 Viral Skin Conditions 240
19.11 Bacterial Skin Conditions 241
19.12 Fungal Skin Conditions 242
19.13 Equine Sarcoid 243
19.14 Neoplastic Skin Conditions 245
19.15 Non-neoplastic Nodules 247
19.16 Cushing’s Disease 248
19.17 Autoimmune Skin Conditions 248
19.18 Photodermatitis 249
19.19 Pastern Dermatitis Syndrome 249
19.20 Conditions of Pigmentation 250
19.21 Hyperelastica Cutis 251
19.22 Cutaneous Agenesis 251
19.23 Congenital/Developmental Cystic Conditions 
 of the Skin 251
19.24 Atopic Dermatitis 252
19.25 Alopecia Areata 252
19.26 Saddle Sores 252
19.27 Fistulous Withers 253
19.28 Poll Evil 253
19.29 Bird Damage 253
19.30 Snake Bite 253

20 Harness and Tack 255
20.1 Halter and Headcollar 255
20.2 Bridle 255
20.3 Bit 256
20.4 Harness 258

Index 261



xiii

The author would like to apologize to the vast army of very competent 
equine veterinary surgeons for the deficiencies in this book. It is not 
intended as a definitive textbook of equine medicine or surgery, but is 
rather a quick guide to help equine practitioners in the field worldwide, 
particularly those who have no access to sophisticated equipment. The 
author would be very grateful for feedback to vetdunc@ukonline.co.uk so 
that he can improve his own practice and enhance any subsequent editions 
of this book.

The practice of veterinary medicine has evolved continually over the 
past 45 years, and will continue to evolve at an accelerating rate in the years 
to come. The author has carefully checked the dosages of the medicines 
advised in this book. However, readers are strongly advised to check the 
data sheets of all medicines for current dosage advice. Many medicines are 
not licensed for use in the horse: these are human preparations and, 
although they have been used by the author, dosages are empirical. The 
publisher and the author cannot be held responsible for misuse or mis-
application of the material in this work.

Author’s Note
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xv

How would you anaesthetize a horse in a country where even the most 
basic facilities do not exist? Many would say ‘with great difficulty’. How-
ever, this is a reality that is faced every single day by the many veterinari-
ans who are treating working equines around the world.

The challenge is a monumental one. Today an estimated 50% of the 
world’s population depends on animal power as its main source of energy, 
with a total of nearly 100 million working equines (horses, donkeys and 
mules) worldwide. These animals offer a vital means of survival for mil-
lions of families, through ploughing the land, transporting goods and pro-
viding a source of meat. The reality of life for many of these animals is very 
stark indeed; the quality of the diet is low, access to water is intermittent 
and the idea of having ‘box rest’ to recover from injury is just a dream. 
However, there is so much we can do to help.

Our focus is to help working equines by helping people. It is not cruelty 
that causes the suffering of so many animals, but a total lack of even the 
most basic understanding of equine welfare. This is graphically illustrated 
by the horrific injuries sustained by working equines through ill-fitting tack 
and poor foot care.

Hence at World Horse Welfare we aim to train saddlers and farriers, 
using locally sourced materials, generally working in project countries for 
at least a 5-year period. We strive to provide a long-lasting benefit to the 
animals long after we have completed our training projects. We are cur-
rently working in seven countries in Central America and Africa and are 
looking to significantly expand the number of training projects we run in 
the developing world. We believe our approach helps provide long-term 
support for working equines and makes the best use of our inevitably lim-
ited resources. However, there is no doubting the desperate need so many 
of these animals have for day-to-day veterinary care. Many developing 
countries have precious few practising veterinarians, let alone anyone with 
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equine experience, which, coupled with a lack of drugs, equipment and 
facilities, makes the challenge all the more difficult.

 If you are lucky enough to have an opportunity to help some of the 
world’s working equines, then this book should be at the top of your pack-
ing list. Whether you are newly qualified or have been practising for years, 
it will prove an invaluable reference. It covers all aspects of veterinary med-
icine and surgery relevant to clinicians in the field, as well as providing 
plenty of practical tips on how to cope with some of the day-to-day prob-
lems that you will face. It is not intended to be a definitive textbook, but 
offers plenty of thoughts on further reading at the end of each chapter.

Graham Duncanson is very well placed to write this book, having had a 
lifelong association with working equines. After qualifying at Bristol Veteri-
nary School, Graham spent 8 years working in Kenya. In 1975 he moved to 
Norfolk to work in a large animal practice. However, over the past four 
decades he has travelled extensively to support working equines all over 
the world, mainly in Africa but also in the Middle East, India, Burma and 
Central America. Latterly he has devoted an increasing amount of time to 
teaching younger veterinary colleagues. Now, having taken the time and 
effort to write this book, he is able to share his considerable experience and 
knowledge with all of us.

I hope that you draw great inspiration from this book and that it will 
provide invaluable assistance to you as you go about treating these extraor-
dinary beasts of burden. It is intended as a quick and practical reference to 
help you face the many challenges that lie ahead. As for how to knock down 
an animal in the field, I refer you to Chapter 7.

Roly Owers MRCVS
Chief Executive, World Horse Welfare

www.worldhorsewelfare.org

www.worldhorsewelfare.org
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The first known contact between early man and equines was in approxi-
mately 15,000 bc (see Fig. I.1). Equines are depicted in wall paintings in the 
Lascaux caves in France; at that stage equines represented only a source of 
food. A skull, dated to 4000 bc and showing evidence of wear from the use 
of a bit on the first cheek teeth, has been found near the Black Sea. Was this 
a riding horse or was it used to pull a chariot? We have no way of knowing; 
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Fig. I.1. Equines have been used by man for thousands of years.
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however, it is likely the animal was used for a warlike purpose. Mercifully, 
we do not involve equines in war situations today, but, on the other hand, 
millions of horses, donkeys and mules are used as working animals 
throughout the world.

I define a working animal as one used by man to carry out a working 
task – this normally means pulling or carrying. I have excluded all riding 
horses used to carry a rider for pleasure only, and so therefore no refer-
ences to pleasure horses or racehorses will be found. None the less, I am 
sure that the various treatments described in this book will be, in many 
cases, applicable to such horses. However, the main purpose is to provide a 
handy guide for veterinarians and others who are called on to treat work-
ing animals worldwide, my main aim being to improve the welfare of these 
 animals. It might be argued that in many instances there are severe prob-
lems with human rights for the owners of those animals, but these I cannot 
alter and so I have concentrated on the working equine.

It is well recognized that, although horses and donkeys have very many 
similarities, they also exhibit certain differences. As the sterile progeny of 
the two species, the mule and the hinny inherit properties from both, but 
these in turn have differences. To help clarity, the text will be based on the 
horse, with any subtle differences seen in ponies mentioned. More funda-
mental differences in donkeys and mules will be fully explained.
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© G. Duncanson 2010. Veterinary Treatment for Working Equines
(G. Duncanson) 1

1.1 Introduction

Many textbooks assume that vital signs and normal values are the same the 
world over. This is, broadly, not very helpful. This chapter will give a very 
broad range in tabular form so that the reader can adapt this book by adding 
narrower ranges for the environment of the individual’s practice and from 
the laboratory available. The term ‘reference range’ is now widely used, 
rather than normal range. Classically, a normal animal is said to be within the 
95% normal range. By definition, 5% of normal animals will not appear to be 
normal. Thus, if 20 tests are carried out, every animal is likely to have one 
value outside the normal range. Therefore there is a strong argument for 
 carrying out only specific tests for the parameters in which the clinician is 
particularly interested. Laboratories on the whole do not like this arrange-
ment, as they favour a blanket approach, which they find easier and cheaper. 
Clinicians are urged therefore to work closely with their particular laboratory 
so that a compromise regarding cost and relevance is reached.

The author is well aware that getting samples to laboratories will not be 
easy or quick in many parts of the world. High temperatures are likely to be a 
problem. The logistics should be considered with the laboratory. Fresh sam-
ples are likely to be the most difficult, so swabs for bacteriology in transport 
medium should be taken. Bacteria can be plated out and grown in the field. 
Only then can they be submitted for identification. Equally, smears can be 
made and microscopic evaluation can carried out in the field after appropri-
ate staining. These slides then can easily be referred to a more experienced 
pathologist. Antibiotic sensitivity testing can easily be carried out in the field. 
Relevant antibiotic testing discs can be used. There is little point in knowing 
the sensitivity of an isolated organism to an antibiotic that is not available.

Serum samples after centrifugation can be submitted rather than whole 
blood. Packed cell volume (PCV) can be measured easily with a bench 

1 Vital Signs and Normal Values



2 Chapter 1

hand-driven centrifuge. Thick and thin blood smears can be used to search 
for protozoal infections. Dung samples can be examined for bowel worms, 
lungworms and even liver fluke eggs. Coccidial oocysts can be included in 
this screening, although their pathogenicity may be in doubt. Fungi can also 
be grown. To help, practitioners can submit photographs of post-mortems 
to referral pathologists. If e-mail is available, this can be carried out through-
out the world. Obviously, histological samples will be extremely helpful in 
tropical climates, as they will withstand higher temperatures. Care should 
be taken when packing these, as any contamination from the formalin on to 
bacteriological samples will be disastrous.

Vital signs will vary from climate to climate, similarly to normal values, 
and will show a similar bell-shaped distribution curve. Clinicians will rou-
tinely carry out full clinical examinations and build up their own range of 
normal values. Experience will show how climate variations in tempera-
ture, air movement and humidity will affect these values. Naturally, the 
physical attribute of the equine will have a marked effect: type, age, gender, 
pregnancy, etc. The state of the individual, e.g. stressed, recently trans-
ported, etc., will also cause variation.

1.2 Normal Temperature, Pulse and Respiration (TPR)

Normal TPR values for a range of equines are shown in Table 1.1.
Capillary refill time is a good vital sign to record. In all types and ages 

the normal value should be less than 2 s. Auscultation of the chest is help-
ful. In a normal equine no sounds should be heard from the lungs. Often it 
is more convenient to take a heart rate rather than a pulse. The abdomen 
should be mentally divided into four quadrants for auscultation: these are 
upper and lower, right and left.

1.3 Collecting Blood Samples

When collecting blood samples it is important to collect into the right anti-
coagulant for the type of analysis required. The correct volume of blood for 

Table 1.1. A guide to normal TPR values in various equines.

Equine type Temperature (°C) Pulse (beats/min) Respiration (breaths/min)

New-born foal 38.5–39.5 100–125 14–15
New-born donkey foal 38.0–39.5 80–120 16–60
Older foal 37.5–38.0 60–100 14–15
Older donkey foal 36.6–38.9 44–80 16–48
Pony 37.5–38.0 45–55 12–15
Horse 37.5–38.0 20–40 10–15
Donkey 36.2–37.8 36–68 12–44
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the amount of anticoagulant in the bottle is also important. Blood should be 
collected from the jugular vein with as little excitement for the animal as 
possible, although this may be difficult with certain individuals. Needles 
and syringes must be clean and not contaminated with medicines. It is 
important to remember that the carotid artery lies just deep to the jugular in 
the caudal aspect of the neck, so this area should be avoided, i.e. the jugular 
should be entered in the neck nearer to the head than the shoulder.

For haematological samples, the anticoagulant required is EDTA (these 
bottles often come with a lilac-coloured stopper). Haematological samples will 
provide measures of haemoglobin and the number of red blood cells. These 
figures will be higher in very fit horses and heavy horses. It is important to note 
that if a haematocrit tube is not filled from the top of the sample immediately 
before it is allowed to stand, the haematocrit will have a lower reading, 
i.e. there will seem to be fewer red blood cells in the sample than are actually 
present. Anaemia may then be misdiagnosed. Even in profound cases of anae-
mia, normoblasts are very rarely seen in peripheral blood. The number of plate-
lets will be reported. The total number of white blood cells will be given, which 
is then broken down into the total number of neutrophils, eosinophils, baso-
phils, lymphocytes and monocytes. These can be shown as percentages, but 
this may be misleading. Total numbers are a better figure for study. Unseg-
mented neutrophils do not normally appear in peripheral blood; if they are 
reported it is an indication of a shift to the right, i.e. their presence indicates 
that the neutrophils are immature and therefore there has been extra usage of 
neutrophils by the horse. This is likely to indicate a bacterial infection. Total 
numbers of white blood cells are often higher in young horses. Foals particu-
larly will show an increase in the number of neutrophils.

1.4 Normal Haematological Values

Erythrocyte parameters for the horse are as follows:

● PCV (%): 33–46;
● RBC (1012/l): 6.0–9.6;
● Hb (g/dl): 11.0–16.5;
● MCHC (g/dl): 33–36;
● MCV (fl): 44–58;
● MCH (pg): 14.1–19.3.

Erythrocyte parameters for the donkey are as follows:

● PCV (%): 25–38;
● RBC (1012/l): 4.0–7.3;
● Hb (g/dl): 9.0–15.3;
● MCHC (g/dl): 31.4–39.1;
● MCV (fl): 57–79;
● MCH (pg) 18.9–28.6.

The PCV is the most useful measure of dehydration and haemoconcen-
tration. If the total number of RBCs is high, this is consistent with 
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 haemoconcentration; if it is low, it is consistent with anaemia. The amount of 
haemoglobin will mirror these trends. The mean corpuscular haemoglobin con-
centration (MCHC), the mean corpuscular volume (MCV) or the mean corpus-
cular haemoglobin (MCH) values are not very useful parameters in the horse.

Leucocyte parameters

The normal range of total leucocyte numbers is 6–12 × 109/l, and the ratio 
of neutrophils to lymphocytes is 60:40. If the total number is low, that is 
called leucopenia and indicates endotoxaemia or septicaemia. It may in fact 
indicate the start of any bacterial infection. As such an infection progresses, 
the animal will produce more leucocytes and so develop leucocytosis. As 
these will be immature neutrophils, such a rise is called a shift to the left. It 
can occur with acute inflammation without bacterial involvement. A drop 
in the numbers of lymphocytes is termed lymphopenia, and occurs at the 
start of a viral attack. A drop in the number of neutrophils is termed neu-
trophilia, which can be seen if corticosteroids have been administered. A 
rise in the number of eosinophils may be seen in severe cases of parasitism 
or allergic conditions. Eosinophils are slightly more common in the periph-
eral blood of the donkey than the horse. Basophils are rarely seen in periph-
eral blood in the donkey. Monocyte numbers are normally low, but these 
may increase in a horse with either a chronic suppurative condition or a 
granulomatous inflammation; this is called monocytosis. Monocytosis may 
also be seen on recovery from an upper respiratory viral attack.

We should include under this heading the platelets, also termed throm-
bocytes. These may show an increase in bacterial infection, termed throm-
bocytosis. However, the reverse is much more commonly seen, i.e. 
thrombocytopenia, which is often an artefact created as the platelets have 
clumped together in the EDTA. However, it also occurs in disseminated 
intravascular coagulopathy (DIC), immune-mediated thrombocytopenia 
(IMTP), equine infectious anaemia (EIA), endotoxaemia, equine ehrlichiosis 
and neoplasia, or as a result of severe haemorrhage.

The ranges of percentages of leucocytes are given below:

● neutrophils: 45–55 (range much wider in the donkey, i.e. 28–78);
● eosinophils: 0–5 (range 1–10 in the donkey);
● basophils: 0–1;
● lymphocytes: 35–50 (range wider in the donkey, i.e. 17–65);
● monocytes: 0–3 (up to 5 is normal in the donkey);
● thrombocytes (platelets × 1010/l): 24–55.

1.5 Biochemical Parameters

For measurement of biochemical parameters, e.g. enzymes, triglycerides, 
bile acids, etc., no anticoagulant is required, i.e. just serum (these bottles, 
without anticoagulant, often come with a red-coloured stopper). Table 1.2 
lists the main parameters measured, their normal range in the equine and 
interpretation of results.
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Triglyceride measurement is very important in donkeys and small ponies. 
Any value over 1 mmol/l is significant, and indicates hyperlipaemia.

The anticoagulant required for trace element sampling is lithium heparin 
(these bottles often come with a green stopper). The exception is for zinc esti-
mation; no stopper containing rubber should be used, as rubber contains low 
levels of zinc and this will contaminate the sample. Normally, plastic stoppers 
are used for zinc estimation. Selenium is incorporated into the glutathione 
peroxidase (GSH-Px) of red blood cells. Testing will measure its availability.

Glucose estimation requires fluoride oxalate as an anticoagulant (these 
bottles often come with a grey stopper). To be meaningful, immediate sepa-
ration of red blood cells is required as red cells will use up the glucose. The 
normal glucose value is 3.5–6.0 mmol/l.

1.6 Other Blood Tests

For estimation of clotting times, blood needs to be collected into sodium 
citrate. No other anticoagulant is acceptable. Normal clotting time (the better 
term is prothrombin time) will be given by the laboratory. The value for the 
individual patient should be compared with this.

All serological samples need to be taken in a plain tube. Ideally, these 
should be spun down so that the serum can be harvested. However, equine 

Table 1.2. Biological parameters in the equine.

Parameter Range Interpretation of results 

ALP (IU/l) <560 Raised in chronic biliary obstructive liver damage, bone 
marrow and intestinal disease 

AST (IU/l) <400 Raised in acute muscle and liver damage
Amylase (IU/l) <24 Raised in pancreatitis
Bile acids (IU/l) <20 Raised in cholelithiasis (bile stones), acute liver disease and 

chronic cirrhosis
CK (IU/l) <50 Raised in myopathies
GGT (IU/l) <79 Raised in acute hepatitis, chronic cirrhosis and pancreatitis
GLDH (IU/l) <14 Raised in cellular damage and liver, intestinal and sometimes 

skin damage
Tbil (µmol/l) <27 Raised in anorexia and intestinal damage
TP (g/l) <80 Best to split into albumin and globulin fractions; raised in 

dehydration
Albumin (g/l) 60–70 Low in diarrhoea, liver failure, renal disease and severe 

inflammation
Globulin (g/l) 20–35 Raised in parasitism, infection, inflammation and liver failure
Urea (mmol/l) 3–5 Raised (uraemia) in dehydration, tissue breakdown, 

high-protein diet and kidney failure
Creatine (µmol/l) <200 Raised in kidney disease
Sodium (mmol/l) 140 Low in diarrhoea
Potassium (mmol/l) 4 Low in diarrhoea and anorexia or starvation
Chloride (mmol/l) 100 Low in diarrhoea or high obstruction and in increased 

sweating; high in dehydration
Calcium (mmol/l) 3 Low in decreased food intake
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blood settles very well so the serum can be drawn off without centrifugation, 
but naturally the yield is less. Whole blood cannot be frozen without causing 
a breakdown of red blood cells. However, serum and indeed plasma may be 
frozen with no deleterious effect. This is often the preferred mode of trans-
port in hot climates. The diagnoses that can be expected from serum samples 
will vary enormously between laboratories. In many conditions two samples 
taken 10 days apart give a more meaningful reading than a single sample, 
since rising or falling titres can be recorded. This would be important in rare 
conditions such as brucellosis or Lyme disease (borreliosis).

Field estimation of packed cell volume (PCV) can be obtained by allow-
ing an EDTA sample to stand. The normal PCV will be 40%. Very fit horses 
will have a higher figure, while ponies will have a lower figure.

In cases of severe hyperlipaemia, the fat in the blood can be seen in an 
EDTA sample. A more subtle measurement can be gained from serum 
 triglyceride values.

To summarize the choice of sampling vessels, plain tubes (normally 
with a red stopper) should be used for:

● urea;
● total protein;
● bilirubin;
● bile acids;
● triglycerides;
● creatinine;
● copper;
● electrolytes;
● enzymes;
● hormones;
● serology.

Tubes containing EDTA (normally with a purple stopper) should be 
used for:

● haematology;
● platelets.

Tubes containing heparin (normally with a green stopper) should be 
used for:

● fibrinogen;
● bicarbonate.

Tubes containing oxalate (normally with a grey stopper) should be used 
for:

● glucose;
● phosphate.

Tubes containing sodium citrate should be used for:

● clotting time.
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Tubes with stoppers not containing rubber should be used for:

● zinc.

There are several other body fluids that may be helpful to the clinician 
for diagnostic purposes, e.g. cerebrospinal fluid (CSF), peritoneal fluid and 
synovial fluid. These will be discussed under the relevant body systems.

1.7 Urine Tests

Urine is a sample that is easy to collect and assess. It should be collected in 
clean, sugar-free bottles (jam jars should not be used). Ideally, new, sterile 
containers should be used. Urine is often cloudy or turbid due to the pres-
ence of calcium carbonate crystals; this is normal. Normal urinary pH range 
is 7.5–9.5. There should be no blood or sugar present and the specific grav-
ity should be between 1.020 and 1.060. The appearance of the urine will 
vary depending on time of collection; normally it is initially clear, becoming 
cloudier. Diet will affect the amount of calcium carbonate in the urine and 
hence the cloudiness. Foods containing high levels of calcium, e.g. lucerne, 
will give a cloudier urine. Normal urine can also appear mucoid, due to the 
presence of detectable protein. Such results are not significant. Enzymes 
found in the urine will be discussed under kidney disease.

1.8 Faeces Tests

Faeces is also an easy sample to collect. Obviously parasite eggs may appear, 
and their significance will be discussed later. However, there are other tests on 
faeces that can be performed simply. Naturally, the consistency should be 
noted. The presence of long fibre particles and whole grains is indicative of 
dental problems. Sand is easily tested: 250 g faeces is mixed with water in a 
polythene bag and allowed to stand; sand particles will readily be seen at the 
bottom after a few minutes. The presence of a small amount of hidden blood is 
normal; however, larger amounts of hidden (or so-called occult) blood should 
be investigated. Blood can be found by dissolving a small amount of faeces in 
water and testing with a urine dipstick. Isolation of bacteria is not straightfor-
ward. Rectal swabs are unreliable and fresh faecal samples are better. At least 
five should be taken on separate occasions to rule out a salmonella infection. 
Rotavirus can be isolated from the faeces of foals, and there are several meth-
ods available. Practitioners would need to contact an appropriate laboratory 
for this test. Freshness and inter-country posting would pose considerable 
problems in most parts of the world where equines are used for work.

Further reading

Dyson, S.J. (1992) Self-assessment picture tests in veterinary medicine. In: Dyson, 
S.J. (ed.) Equine Practice. Wolfe Publishing Ltd, Prescott, Arizona.
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2.1 Glucose Absorption Test

This is a useful test when trying to clarify a diagnosis with the thin horse or 
the animal with chronic diarrhoea. It is equally as useful in mules and don-
keys. It is easy to perform in the field and is not expensive, but is rather 
time consuming. The horse is starved for 12 h, usually overnight. A blood 
sample is then taken for immediate glucose estimation. A human glucome-
ter, as used for diabetic patients, is ideal. The horse is then stomach-tubed 
with glucose dissolved in water (1 g/kg body weight). The volume should 
be 1 ml/kg. Thus a 500 kg horse should receive 0.5 kg of glucose dissolved 
in 0.5 l. The horse should be starved throughout the test. A second sample 
should be taken after 2 h and then at hourly intervals for a further 2 h. The 
blood glucose level in a normal horse will be ~8 mmol/l at the start, which 
should rise to >12 mmol/l within 2 h. This level will slowly decline, but will 
still be >10 mmol/l after 4 h. On the other hand in a horse with a malabsorp-
tion problem, e.g. a generalized intestinal lymphosarcoma, the level will 
never reach 10 mmol/l and will return to pre-glucose levels within 4 h. 
Sadly, the outcome for a horse with low glucose absorption is bad. How-
ever, it does mean that the clinician can advise euthanasia earlier in the 
course of a disease and thus prevent further suffering.

2.2 Zinc Sulfate Turbity Test

Foals are born with no effective immunity. Their survival depends on obtain-
ing the effective passive transfer of immunoglobulins via the colostrum of the 
mare, as soon after birth as possible. This has to be ingested quickly as the tiny 
portals of entry, in the foal’s intestine, for such large protein particles close 
within 24 h. The ideal scenario is for adequate colostrum to be ingested within 
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3 h; however, 6 h is the accepted cut-off point. Obviously, colostrum obtained 
after this time is still beneficial but it may not be life-saving. The quality of the 
colostrum is important: sick or debilitated mares will have poor-quality colos-
trum. A test for colostrum quality is described later. Also some mares, particu-
larly multiparous mares, will produce milk several days before birth; ideally, 
this should be stored in a refrigerator pending the birth of the foal. There is a 
fine balance with heavily pregnant mares; the udder should be left completely 
alone to avoid this milk flow. An occasional small degree of milk flow should 
be ignored. Trying to catch this small, worthless sample will only stimulate 
the mare to produce more and therefore defeat the whole exercise. If mares 
are foaling in groups it is very sensible to collect some colostrum from an older 
mare with plenty of colostrum. Obviously the older mare must be allowed to 
give her own foal sufficient colostrum, but after 6 h some 250 ml can be col-
lected and then stored in a deep-freeze unit. Should this colostrum be required 
it should be defrosted, either at ambient temperature in hot countries or in a 
bowl of hot water in colder climates. Colostrum may be defrosted in a micro-
wave, but only at the defrosting setting. If it is defrosted at a higher cooking 
setting, vital proteins will be denatured.

Ideally, therefore, we need an estimation of the foal’s immunological 
status as early as possible. The zinc sulfate turbity test can be performed at 
12 h. The value of performing the test at this stage is great. Most foals will 
not develop septicaemia and show signs of illness until 24–48 h. Antibiotics 
given early systemically are beneficial, but not nearly as beneficial as good-
quality colostrum or serum from an immune donor. There are other tests 
available, but these are expensive and difficult to perform. If the serum is 
sent away to a laboratory the result will be received too late. Obviously, if it 
is known that the foal has not received colostrum in the first 6 h because the 
mare has died, the foal has not become ambulatory or the mare has totally 
rejected the foal, there is no need to perform the test as the immune status 
of the foal is known, i.e. it is naive. Alternative measures have then to be 
implemented. It is only when the immune status is unknown that there is a 
need to perform the zinc sulfate turbity test.

Dissolve 250 ml zinc sulfate in 1 l of freshly boiled water. Place 6 ml of 
the solution into several plain vacuum tubes (usually these have a red stop-
per). These tubes will last for months, so may easily be prepared and stored 
at room temperature. Carbon dioxide, which causes cloudiness, is the main 
problem. However, this will have been removed by boiling, and the  vacuum 
in the tubes will prevent any contamination.

Add 0.1 ml serum or plasma (an insulin syringe is ideal for this pur-
pose) to the tube. Mix by inverting the tube. If the foal has received ade-
quate colostrum, the tube will become markedly turbid within 10 min. For a 
more accurate measurement, if the tube is not turbid after 10 min, the tube 
can be left for 60 min. If the writing in this book cannot be seen through the 
tube, then the immune status is not adequate. If the clinician thinks that 
there is going to be a problem in interpretation of the result, a sample of 
plasma from the mare should be taken. If the foal has received adequate 
colostrum, the two zinc sulfate tubes should have equal turbidity. The test 
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is, however, unreliable if the foal is already sick or if the sample is haemoly-
sed. Once again I stress the need for the needle to be clean when taking the 
sample. If the practitioner thinks that it will be difficult to access the vein 
twice in a foal, i.e. there is a need to inject intravenously as well as taking a 
blood sample, the following procedure should be adopted. The fluid to be 
injected is drawn up into a syringe and the needle is discarded. A new nee-
dle is attached to a clean new syringe. The vein is located and the needle 
attached to the syringe is placed in the vein. The blood sample is drawn up 
into the syringe. The syringe is disconnected and the needle is left in the 
vein. The fluid in the previously prepared syringe is injected into the vein 
and the needle is withdrawn. A new clean needle is placed on to the syringe 
containing the blood sample, and the blood is slowly injected into the 
appropriate  vacuum tubes. If non-coagulated blood is required then there is 
some haste required in getting the blood into the tube with the anticoagu-
lant and  commencing inversion of the tube.

2.3 Cryptorchid or Rig Test

When a possible rig (cryptorchid) is presented to the clinician, great care 
and thought should go into the case. It is not just a matter of carrying out a 
simple blood test. A careful palpation and visualization of the scrotal area 
should be performed. We will consider all the scenarios.

1. If the animal has one normal testicle in the scrotum and a second 
 palpable in the inguinal ring, the sides should be noted. Although this 
 animal is a rig it is likely that with a good general anaesthetic (GA), both 
testicles will be able to be removed. The surgeon should remove the testicle 
in the inguinal ring first. If that cannot be removed, on no account should 
the normal testicle be removed. The animal should be referred to another 
surgeon. There is no need to carry out a rig test.
2. If the animal has one normal testicle in the scrotum and no testicle can be 
felt in the inguinal ring on the other side, it should be examined for scars. This 
may require deep sedation or even a GA in fractious animals. If there is no 
scar then the animal is definitely a rig. The side of the normal testicle should 
be noted. Rig surgery will need to be carried out. In my experience if the 
 normal testicle is on the left side the right testicle is likely to be found just 
inside the inguinal ring. On the other hand, if the normal testicle is on the 
right side the left testicle might be just inside the inguinal ring or it might be 
further up in the abdomen. Once again there is no need to carry out a rig test.
3. If the animal has one normal testicle in the scrotum and no testicle can 
be felt in the inguinal ring on the other side, it should be examined for scars. 
If there is a scar, this scar must be examined carefully. If the scar is just in 
the skin, then the animal is definitely a rig. The side of the normal testicle 
should be noted. Rig surgery will need to be carried out. There is no need to 
carry out a rig test.
4. If the animal has one normal testicle in the scrotum and no testicle can be 
felt in the inguinal ring on the other side, it should be examined for scars. If 
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there is a scar, this scar must be examined carefully. If the scar is attached to a 
deep structure not just in the skin, then the animal is unlikely to be a rig. One 
testicle is likely to have been removed previously. The side of the normal tes-
ticle should be noted. Normal surgery to remove that testicle will need to be 
carried out. If after a few weeks the animal stops showing stallion-like behav-
iour, there is no need to carry out a rig test. On other hand, if the stallion-like 
behaviour persists then a rig test should be carried out. If this test is positive 
then the side with the earlier scar will need to be investigated.
5. If the animal has no normal testicles in the scrotum but two testicles can 
be felt in the inguinal rings, it is a rig. However, with a good GA it is likely 
that both testicles can be removed. There is no need for a rig test.
6. If the animal has no normal testicles in the scrotum and one testicle pal-
pable in the inguinal ring (the side of this testicle should be noted), this 
animal is a rig. At this stage a rig blood test would not be appropriate, as 
the practitioner already knows there is a testicle, albeit abnormal, present. 
On the other hand, appropriate surgery should be carried out. The side 
without the palpable testicle should be investigated for scars. If there is a 
scar with adhesions deeper than the skin, it is likely that the testicle on that 
side has been removed. The surgeon can then remove the other testicle with 
some confidence. If after some time the stallion-like behaviour persists, then 
a rig test should be carried out. If this is positive then further surgery will 
be required to investigate the side where no previous testicle was located.
7. If the animal has no normal testicles in the scrotum and no palpable 
testicles in the inguinal rings, I think it is reasonable to carry out a rig test 
without investigating the scars.

It is hoped that any animal presented to the clinician will be over 3 years 
of age (the exception to this rule is the donkey). A rig blood test is simple. 
A single sample for oestrone sulfate can be taken, with a normal male show-
ing a level of oestrone sulfate >10 ng/l; a cryptorchid will have a value 
between 0.1 and 10 ng/l; a gelding will have a value of <0.02 ng/l.

Complications arise with animals under 3 years of age or in the donkey. 
First, a clotted blood sample needs to be taken (normally in a red-topped 
tube). 6000 IU of human chorionic gonadotrophin (hCG) is given intrave-
nously; 30–120 min later a second sample should taken. A normal gelding 
will have a level of 0.15–0.30 nmol/l testosterone, which will decrease fol-
lowing injection of hCG. On the other hand, a rig will start with a level of 
0.3–4.3 nmol/l, which will rise to 1.0–12.9 nmol/l following injection.

2.4 Water Deprivation Test

This test must not be performed on dehydrated horses. It is used to differenti-
ate between horses suffering from the common condition of psychogenic 
polydipsia (often called ‘box wetting’) and the very rare diabetes insipidus. It 
is only necessary if the urine specific gravity (SG) is <1.025. Should this occur 
water is withheld overnight (12 h). Dry hay or straw may be fed. Urine is then 
tested in the morning. If the SG is >1.025, then diabetes is not likely; if <1.025 
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then a second urine sample should be taken after 4 h. It may be necessary to 
catheterize the animal to obtain this sample. If the SG is then still <1.025, a 
presumptive diagnosis of diabetes insipidus may be made.

2.5 Vasopressin Challenge Test

This test is required to diagnose the cause of diabetes insipidus. Vasopres-
sin (60 IU) is injected intramuscularly (i/m) if urinary SG is <1.025. If the 
cause of diabetes insipidus is neurological, the so-called central form of dia-
betes insipidus, the SG will rise to >1.025 within 6 h. In renal diabetes insip-
idus the SG will not rise, as the tubules are unable to concentrate the urine.

2.6 Overnight Dexamethasone Suppression Test (ODST)

This test is used for pituitary pars intermedia dysfunction (PPID), more com-
monly known as equine Cushing’s disease. A basal serum cortisol concentra-
tion is taken at 5.00 pm. This is followed by an intravenous (i/v) injection of 
dexamethasone at 2 mg/50 kg body weight. A second serum cortisol test is 
taken at 11.00 am the following morning. The pars distalis (the main site of 
adrenocortcicotrophic hormone (ACTH) synthesis) of the normal horse is sup-
pressed by dexamethasone, leading to post-dexamethasone cortisol concen-
trations of <27 nmol/l (often zero). In contrast, a dysfunctional pars intermedia 
(a significant source of ACTH and other adrenocorticotrophic substances) 
is not susceptible to dexamethasone suppression, and therefore a post- 
dexamethasone cortisol concentration >27 nmol/l is expected in PPID cases. 
The ODST can be combined with the thyroid-releasing hormone (TRH) stimu-
lation test for added accuracy. However, in practice, the diagnosis of equine 
Cushing’s disease should be made on clinical signs, as these two tests are very 
expensive. In temperate climates the measurement of ACTH is a simpler and 
less expensive test. It is 100% accurate in the northern hemisphere when taken 
in the autumn, and can still act as a guide at other times of the year.

2.7 Schirmer Tear Test

Although this test will show the presence of both excessive and reduced pro-
duction of tears, it is normally reserved for the diagnosis of keratoconjuntivi-
tis sicca. There are standard Schirmer tear test strips available. However, in 
the field a 6.5 cm length of No. 1 filter paper 0.5 cm wide can be used; a fold 
should be placed 0.5 cm from one end. The paper strip is placed into the con-
junctival sac so that the fold rests on the margin of the lower eyelid. The eye 
is allowed to close and the paper is left for 60 s. The distance the wetness has 
advanced down the paper from the fold is measured accurately. In a normal 
horse this will be between 12 and 28 mm; <10 mm would indicate keratocon-
juntivitis sicca. For this test to be valid no local anaesthetic should be used 
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and all medication should be withdrawn 6 h before the test. A horse with 
blocked tear ducts will produce a normal amount of tears. Tear ducts can be 
tested for patency by putting fluorescein dye into the eye and waiting for 
45 min. The dye will appear in the nostril if the duct is patent.

2.8 Phenylephrine Equine Dysautonomia (Grass Sickness) Test

This test is very useful in field situations where the diagnosis of grass sick-
ness is difficult. The horse should be examined from the front and the degree 
of drooping of the upper eyelids (ptosis) should be assessed. An experienced 
clinician may be aware that the drooping is more pronounced in a case of 
grass sickness. It is important that the horse has not received sedation within 
the previous 6 h. A 0.5% solution of epinephrine (adrenaline) is prepared and 
0.5 ml is instilled into one eye. When examined 30 min later the eye contain-
ing the epinephrine will appear normal, i.e. less drooping of the upper eyelid, 
but the other eye will still show a drooping upper eyelid in a case of grass 
sickness. In a normal horse the epinephrine will have no effect.

2.9 Alpha-2 Adrenoreceptor Agonist Test for Horner’s Syndrome

This condition of autonomic dysfunction in the head and neck region is rare 
in the horse. On the affected side there are areas of sweating. These areas 
will become dry 15 min after a sedative dose of an alpha-2 adrenoreceptor 
agonist. In many cases the sweating will be transferred to the other side.

2.10 Blondheim Test for Myoglobin in Urine

Equine urine is normally pigmented. This test allows the clinician to differ-
entiate haemoglobin and myoglobin from each other and from other pig-
ments that are non-protein in nature. First the urine must be either fresh or 
stored in a sealed container in a refrigerator. Urine (1 ml) is added to 3 ml of 
3% sulfosalicylic acid. The liquid is then centrifuged. If the urine becomes 
clear and is of a normal colour, the pigment was either hayemoglobin or 
myoglobin. To differentiate between them, 2.8 g ammonium sulfate is mixed 
well with a further 5 ml sample of urine. After centrifugation, if the urine 
becomes clear the pigment was haemoglobin. Myoglobin will remain as a 
pigment even with the addition of ammonium sulfate.

Further reading

Knottenbelt, D.C. (2006) Equine Formulary. Elsevier Saunders, St Louis, Missouri.
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3.1 Introduction

Sadly, most tasks we want a working horse to perform are alien to its 
nature. We work behind it in its blind zone. We do not let it go when it is 
startled. We confine it and, even worse, tie up its head. Yet we can make a 
horse do most tasks if we approach the problem in the correct manner. We 
just have to remember that they are big and strong, but are also sensitive. 
We also must bear in mind that they are social herbivores.

3.2 Physiology

An equine has very good, almost total, all-round vision. Vision is marginal 
very close to the rump and absent right behind the tail. They are bifocal in 
that they can see very well grazing near to the ground but they also have a 
wide field of view for movement on the horizon. However, they rely on 
head movement for accurate focusing and judgement of distances. This is 
very relevant for head carriage when pulling a cart. They have good night 
vision, but this takes longer for adaptation than for a human. Therefore they 
should not be turned out suddenly from a well-lit area in darkness.

They can hear much lower-frequency sound waves than can humans, 
e.g. they are aware of imminent earthquakes. Their most sensitive range is 
the same as in the human, so they are quite capable of hearing and distin-
guishing words. They can hear much higher-pitched sounds than can 
humans. Sixteen muscles control the equine ear. However, when their ears 
are back their hearing is impaired. Horse calls are within the human hearing 
range. The pitch increases as the horse becomes more frightened or aroused.

A horse’s sense of touch varies with the area involved. They are most 
sensitive around the head, particularly muzzle, lips, ears and around the 
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eyes. Particularly good areas to calm a horse are the withers and neck crest. 
One should imitate other horses and scratch, rub or stroke that area. 
Although it is customary to pat a horse on the neck to reward it, this action 
actually raises the heart rate and so is counterproductive.

A horse has a much more sensitive sense of smell than does a human. 
Applying strong, volatile, non-irritating substances around the nostrils can 
mask this strong sense of smell. It is their strong sense of smell rather than 
taste that makes them refuse medicines in the food. Normally, the keeping 
of these medicines in the refrigerator will lessen their smell.

Horses have a more sensitive sense of taste than do humans. However, 
they are similar in that they reject acids (pH <3) but like sugar (10 g 
sucrose/100 ml water). Although they like salt they will reject solutions con-
taining >60 g salt/100ml water.

Humans who are said to ‘have a way with horses’ are not magicians, but 
naturally understand a horse’s body language and respond accordingly.

Looking at a horse’s ears, we can easily pick up signals. If they are lying 
flat backwards it indicates either anger or fear; a lesser angle will indicate 
less fear or even submission. It is obviously possible that the horse has its 
attention focused backwards. And this is more likely to be true if the ears 
are only partially back, a position that can indicate submission but, more 
likely, drowsiness. Extreme drowsiness is shown when the ears are really 
drooping laterally. If the ears are pricked the horse is paying attention to 
the front. If highly pricked it is likely that the horse is startled. Constantly 
changing ear movements will indicate confusion.

The tail can give us more useful information. If it is tucked between the 
legs, the horse is definitely unhappy. This may indicate submission to fear or 
a defensive attack. A backward kick is a possibility. If the tail is just hanging 
down sleep is possible, or even illness; slightly raised indicates some alert-
ness – the horse may be about to move or urinate. If it is already moving it 
will accelerate. If the tail is raised up to halfway then it is excited or about to 
defecate. It may be greeting another horse or starting to show courtship dis-
play, but there may also be an element of fear. If the tail is held high up, then 
the horse is definitely excited. It may challenge another horse or run away. 
Violent swishing of the tail can be confusing: it may mean pain or annoy-
ance – the more violent the more annoyed. Obviously, flying insects will 
annoy all horses. A horse needs a good, long tail , which should not be 
trimmed unless it is rubbing on the ground. It goes without saying that it 
should never be docked, except on extremely strong clinical grounds.

The nostrils if dilated can indicate fear or alarm. If they are wrinkled 
that is normally because the horse does not like what it smells, but it can 
also indicate mild anger. If the horse is drowsy its lower lip will drop. This 
can also mean submission. If the mouth is open then this indicates anger 
and likelihood of biting. If only the lips are parted then this is submission. If 
the upper lip is curled back, this is the flehmen signal. Classically, stallions 
smelling mares exhibit this, but it may also be made if a horse does not like 
a particular smell. Yawning can be confusing, as it may mean either mild 
abdominal pain or drowsiness.
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I believe that some authors read too much into a horse’s head carriage. 
Certainly, they nudge for food and stretch out their heads with anger. How-
ever, nodding can mean so many things that it is a very confusing signal. 
Often the carriage of the head is simply the horse trying to focus on the 
ground at the optimal focal distance. Body shape and carriage can also be 
very confusing: the indications for an observer are not very helpful.

3.3 Effect of Husbandry on Behaviour

The horse will naturally eat 18 h per day and be constantly moving, except 
for one or possibly two periods of rest. Normally, only one of these periods 
involves actually lying down in sternal recumbency or, much more com-
monly, lateral recumbency. If a horse is physically restricted, particularly if 
it is isolated, its behaviour will be adversely affected. These effects are 
increased if the feeding is altered. Ideally, the horse should be eating long-
fibre food for 18 h out of the 24 h in a day. If this is replaced by short-fibre 
feed then adverse behaviour may be increased. In consequence, the animal 
will become frustrated and increasingly aroused. This will lead to a decrease 
in the threshold for stimulation and increased energy. This is a vicious 
 circle, as increased energy will once again lead to increased frustration and 
so on. The spin-off from this cycle is handling difficulties, aggression and 
stereotypies. Research has indicated that horses at pasture and feral horses 
spend similar times in their daily activities of feeding, standing, lying, walk-
ing and socially interacting. To some extent horses in a stall, on an ad lib 
long-fibre diet, mimic this. However, for obvious reasons horses in stalls 
spend less time moving and reacting socially. The occasional horse will 
exhibit abnormal behaviour patterns in this situation. The majority of our 
problems arise when concentrates are fed.

Obviously, considerably less time is spent on eating. We have already 
stated that less time is spent on locomotion and reacting with other horses. 
This leaves almost half of the time free, so to speak. It is during this time 
that horses behave abnormally. And thus we cause an adverse effect if we 
do not feed long fibre. These detrimental effects are made worse the higher 
the percentage of protein in the diet. There is a direct correlation between 
protein levels and abnormal behaviour.

3.4 Age of the Horse and its Ability to Learn

A foal under 1 month of age tends to be unafraid of novelty, provided it can 
be near to and follow its mother. Horses are very rarely frightened of thun-
der (unlike dogs) when they first experience thunder with a mother that is 
not afraid of thunder. As horses age they become more suspicious of nov-
elty as they distance themselves from their mothers. To some extent their 
peers are a substitute for their mothers, but their suspicions are not nearly 
so easily calmed. However, their exploration instinct increases with age but 
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their submission to threat also decreases. From 2 to 4 years of age there is a 
movement away from the harem of mares, accompanied by more explora-
tion with their peers. This is the time when ‘breaking’ (a dreadful word) 
takes place. It is only after 4 years of age that they settle down as adults.

3.5 Stereotypies and Stable Vices

There is some confusion with these terms. There is some cross-over but also 
there are some problems, e.g. head shaking, which are neither. The classical 
stereotypies are crib-biting, wind-sucking, weaving, box-walking, rug- 
tearing and head-banging. These are also stable vices. However, some stable 
vices such as pawing, kicking, wood-chewing and hay dipping are not 
 stereotypies. The traditional methods of control are usually physical, using 
tack and gadgetry. Sometimes surgery is resorted to. Others favour limiting 
the damage by environmental manipulation, while more recent control 
methods use counter-conditioning. All these methods have varying success 
rates. However, they normally fail because there is increased frustration 
and a decrease in the level of arousal.

Most success has been accomplished by changing the husbandry to 
decrease frustration and increase the level of arousal. Ideally, the stable 
environment should be changed to provide a more suitable social environ-
ment. Exercise should be increased and, most important of all, more long 
fibre should be fed to increase eating time; making it more difficult for the 
horse to obtain its food can increase eating time. Small-mesh hay nets can 
also be used. High-fibre nuts can be put in plastic balls with small holes so 
that the ball has to be moved before a nut drops out. Horses can be fitted 
with electronic devices so that they have to move round an area and can 
obtain food only at preselected intervals.

3.6 Classical Conditioning

The horse will receive both conditioned and unconditioned stimuli, and will 
then show a response. An example of an unconditioned stimulus is a painful 
injection. An example of a conditioned stimulus is the sight of the vet 
approaching. The horse’s response to both stimuli is to attempt to escape.

3.7 Generalization

The horse will associate different conditioned stimuli. The man in an overall 
or the man carrying a black bag will both equal vet. The man in an old coat or 
carrying a bucket will both equal groom. The unconditioned stimulus will be 
food. The conditioned stimuli will be the sight of a man in a green jacket or a 
man carrying a bucket. The response will be relaxation. This awareness of the 
horse can be put to good use. Conditional stimuli can be strung together. So, 
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to make a horse back up, one can say ‘back up’ (first stimulus), raise the hand 
(second stimulus) and wave a hand in front of the horse’s eyes (third stimu-
lus). The unconditional stimulus would be to push the horse away.

3.8 Trial and Error Learning

This is a common method by which horses can learn to intimidate their 
owners. The chance action or trial might be for the horse to move quickly 
towards the owner or towards the vet. The owner or vet quickly moves 
back. The horse learns this very quickly! Extinction learning is required to 
stop this behaviour. The following sequence is common: calling the horse 
(conditional stimulus), it comes towards you (the reaction) and is given 
food (the reward). However, such a sequence is not actually desired. What 
is wanted is to call the horse and it comes. Therefore, what is needed is to 
remove the reward by extinction. Sadly, horses learn bad behaviour quickly 
but extinction takes time. Another example would be door-banging. This 
starts as a chance action. The owner with a yell inadvertently rewards the 
action. It is vital that the banging is ignored. Worst of all is to feed the horse 
that is banging. Rewards for good behaviour should be random.

3.9 Habituation

This is a process whereby the horse learns to ignore stimuli that are  normally 
frightening or painful. The First Nations employed this form of training to 
good effect when then used to ‘sack’ a horse. The handler takes the young 
horse on a halter into a box, then holds the end of the halter lead rope 
loosely in one hand and a blanket in the other. The blanket is flicked at the 
horse (the unconditional stimulus), and the horse reacts by moving away. 
The horse calms down again and the blanket is again flicked. With most 
horses the learning curve is very steep. They very soon realize that the 
 blanket is not frightening, so that it can be flicked all over and under the 
horse without it moving. This procedure is very like extinction where, instead 
of a reward not following the stimulus, the expected punishment does not 
follow. The ‘sacking’ is actually termed saturation therapy, and obviously 
with other stimuli is dangerous and stressful.

Perhaps a better therapy is ‘systematic desensitization’. In this therapy 
there is a careful and very gradual progressive manipulation of the fearful 
stimuli and/or the time the horse is exposed to it. Ideally, care is taken to 
stop the training session just before the horse shows signs of apprehension. If 
the horse does not show extreme apprehension or if the stimulus is not too 
severe, then a procedure called ‘counter-conditioning’ can be used. The confi-
dent, relaxed horse that needs retraining can be conditioned to associate the 
instinctive or conditioned noxious stimulus with a positive reward in lieu of 
‘punishment’. This can be very effective in the short term with the normally 
relaxed horse that does not like injections. Remember that the conditioned 
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stimulus is the approach or touch of the vet holding the needle. The uncondi-
tioned stimulus is the pain, and the response is a sudden flinch (which is 
actually going to cause more pain). Hold the needle between your thumb and 
first finger, pointing away from the palm with a clenched fist. Rhythmically 
press the injection site with the base of the hand many times until flinching 
stops. Then turn the hand, maintaining the same rhythm to place the needle.

3.10 Shaping

This therapy uses a reward for a preliminary response to a desired action or 
a reward for an action that is similar to the desired action. Rewards have to 
be given in a careful sequence. An example would be the horse that does 
not like loading and in fact positively backs away from the trailer. Initially 
the reward, which can be a small morsel of food or even a soft voice, is 
given when the horse stands still. When the horse has understood this 
response the next phase is the reward, which is given when the horse looks 
toward the trailer. It must be remembered that the reward is given only 
when the horse looks towards the trailer and not when it just stands still, 
i.e. when the horse achieves the second response. When this is fully appre-
ciated by the horse, the third phase is begun, i.e. the horse steps towards 
the trailer. It must be remembered from then on that the reward is given 
only when the horse carries out this third response. This procedure is 
 carried out with each phase until the horse is loaded.

3.11 Punishment and Reward

Punishment has to be used with great care, for welfare reasons. In addition, 
punishment may be associated by the horse with the handler, and this is to 
be avoided. Also, it takes very careful timing so that the horse associates the 
punishment only with the bad behaviour. However, if the punishment can 
be removed from the handler and the timing is right, then this method can 
be very effective. If we use punishment in the previous scenario, i.e. diffi-
culty in loading, we need a long cane with a noisy piece of polythene 
attached to the far end. The horse is walked towards the trailer, and imme-
diately it stops the polythene is rustled. As soon as the horse continues the 
rustling is stopped. Timing is everything. It is important when loading not 
to ‘reward’ the horse that goes to the side of the trailer, by turning it around 
and walking away to align it straight again. This sends the wrong message 
to the horse, i.e. bad behaviour results in the reward of turning away from 
the trailer. Horses are quite capable of turning in very small circles. You do 
not need to walk the horse away to turn it.

Another example of remote punishment is the horse that backs away 
when tied up and breaks the lead rope. In this scenario the horse is rewarding 
itself, i.e. when it behaves badly by backing away it gains its freedom. The old-
fashioned training method would be to put on an unbreakably strong rope 
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halter and tie the young horse to a big tree. The horse would pull back and 
would punish itself by having the halter tighten on its head. Although this 
may be effective, there are grave welfare considerations. A better method is to 
use a small length of bicycle inner tube. With the horse in a small enclosure 
this is attached firmly to the head collar, but not so firmly to the lead rope, 
which is then tied up in the normal manner. The horse is then left alone. When 
it pulls back, the attachment of the inner tube to the lead rope will break. 
Instantly, it will be punished by a slap with the inner tube. The horse is caught 
and tied up again. It will pull away again and receive another slap. Horses 
learn over varying lengths of time.

Fundamentals of this type of training

It is important to identify the reward that the horse is actually giving to 
itself for bad behaviour. In the previous example it is gaining his freedom. 
Another example is the horse that is difficult to catch. It is so easy to endorse 
this bad behaviour with food: the horse comes to the handler and gets a lit-
tle food, the reward, and immediately moves away before he can be caught. 
He is rewarding himself. The handler can inadvertently reward the horse 
when trying to catch it. It moves away and the handler says ‘good boy’ in a 
soft voice, again the reward. Remember that the reward may be to avoid 
discomfort or pain, e.g. the inner tube. The handler has to manipulate the 
environment so that reward comes only with the desired behaviour.

Thought has to go into training. It is important to differentiate between 
an unwelcome response due to fear or anxiety and a learnt response. This is 
particularly important when studying the horse’s response to a piece of 
tack: is the horse genuinely fearful or even hurt by a piece of tack, or is this 
a learned response? Has the horse learned through a certain type of behav-
iour that the tack will be removed?

3.12 Fundamental Rules in Handling

The fundamental rules in handling can be summarized as:

● Speak softly before approaching.
● Approach from the side towards the shoulder.
● Move slowly, steadily and consistently.
● Carefully read the postural signs given by the horse.
● Be aware of the limits of the horse’s perception.
● Avoid entanglement with tack.
● Be confident.

3.13 Loading Aids

I previously described two aids for loading horses through reward and 
non-connected punishment. However, there are other methods that may 
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help. It must be remembered that continual bullying will make the horse 
more frightened and harder to load. Horses are naturally frightened of 
going into a small, dark place, with no chance of escape. Make the trailer as 
bright and well lit as possible, and move the partition aside so that it creates 
as wide an opening as possible. Lessen the slope as much as possible by 
parking the trailer downhill. Make the ramp as quiet as possible by having 
the trailer well secured, with the ramp covered in carpet or straw. All these 
measures are important for young horses that have not been loaded before. 
However, these methods are not so useful for the horse that has already 
learnt bad behaviour. Loading a companion first is always a useful ploy. 
Loading next to a wall is also recommended, as there is only one side 
exposed. Obviously, loading down an alleyway is ideal. This works on the 
same principle as a jumping lane to stop horses jumping out. Remember 
that the horse needs its head down to visualize the ramp if it is walking for-
ward out of the trailer. Mistakenly, handlers often hold a horse’s head up to 
prevent it hitting the top of its head. This is counterproductive.

3.14 The Barging Horse

We have said that most bad behaviour carried out by a horse is through 
fear. However, a very few acts of bad behaviour are of an aggressive nature. 
The horse that tries to barge the handler in the stable is one of these. The 
trick to train a horse to stop this behaviour is very simple. The handler 
should obtain a short, stout piece of wood that cannot be broken. The length 
needs to be about 6 inches (15 cm) longer than the width of the handler’s 
pelvis. Wearing a pair of good strong boots and a belt, the handler enters 
the stable, with the stout stick in the belt pointing upwards. The horse is 
caught. When it then tries to barge the handler against the wall of the stable 
the stick is turned in the belt so that one end of the stick is pointing into the 
horse and the other end of the stick is pointing into the wall of the stable. 
Then the harder the horse pushes the more severe will be his punishment 
i.e. the stick sticking into the horses ribs. The handler is unaffected, as his 
pelvis cannot be crushed.

3.15 Methods of Restraint

Hobbling

Hobbling of horses with ropes, to prevent either kicking or straying, is not 
humane and therefore such methods should not be used. Equally, with the 
advent of modern anaesthetic agents and sedatives, there is no need to use 
hobbles to cast a horse. Traditionally, horses could be cast using sidelines 
(another procedure involving rope), but there is no need for this procedure 
nowadays. However, a single sideline does still have a purpose in drawing 
forward a hind leg that has a permanently locked patella (upward fixation 
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of the patella, or kneecap). If this is not possible then an emergency section-
ing of the median patellar ligament has to be performed (the surgical 
method is described in Section 11.5).

Controlling the head

This can be carried out with a halter or a head collar. Extra control can be 
given by passing the lead rope of the head collar over the nose and then 
threaded back through the head collar, as shown in Fig. 3.1.

A bridle will give even more control, particularly if the reins are 
removed and a lead rope is attached to one side of the bit and passed 
through the other side of the bit, as shown in Fig. 3.2.

For more control, particularly in the stallion, a chain can be used instead 
of a lead rope. A very short chain on the end of a 4-foot (1.2 m) pole can be 
used. This is often called a stallion pole and is useful in the horse that is 
liable to bite. Such a pole is, however, not suitable for the horse that is liable 
to rear, as the holder of the pole is put in danger from the front legs. With 
such animals it is advisable to use a very long lead rope or a lungeing line. 
A Chifney bit, as shown in Fig. 3.3, is also useful in such cases; in fact it is 
often called an anti-rearing bit. The bit has a shallow, inverted port mouth-
piece, it has three rings, one in the middle for the lead rope and two on the 
sides for the two cheekpieces.

The twitch

The twitch is a device for gripping and exerting pressure on the horse’s 
upper lip. It has long been recognized that most equines are effectively 

Fig. 3.1. Rope over the nose.
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restrained from fractious behaviour by a twitch. Its mode of action is not 
clear. Originally it was thought merely to cause diversionary pain and dis-
courage movement. However, some authorities now think that it causes a 
natural release of endorphins to relax the horse. Certainly, it is best to apply 
the twitch and wait for a couple of minutes for it to take effect. The effect of 
the twitch becomes less after approximately 15 min.

Fig. 3.2. Leading rope through the bit.

Fig. 3.3. Chifney bit.
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There are various types of twitch. The most common is a wooden pole, 
either short for one-handed use or long for double-handed grip, with a loop 
of string through one end. The loop is passed over a hand gripping the 
upper lip and tightened by twisting the pole. Some twitches are made with 
a loop of chain. The writer’s preference is for a long pole with a rope loop. 
This can be applied single-handedly by grasping the upper lip as described, 
passing the loop over the hand and then twisting up using the other hand 
and gripping the long pole between the thighs. The danger with a long pole 
is that if it slips from the holders grasp it is thrown violently round by the 
horse’s head. This can be made less dangerous by having a length of strong 
yet light alkathene water pipe. Also available is a humane, or hand-held, 
twitch made of two short aluminium handles hinged at one end. This can 
be applied to the upper lip, a cord is wrapped round the two handles and 
the end of the cord tied or clipped to the head collar. The twitch then no 
longer needs to be held. Twitches of this nature should not be applied to 
the ear or tongue, on welfare grounds. The ear can be held by one hand to 
help control a horse briefly for a quick, delicate task, e.g. a nerve block to a 
facial nerve. When examining the mouth the tongue can be held to aid visu-
alization of the teeth, but it should never be pulled on account of possible 
damage to the hyoid apparatus. The tongue can be held, but not pulled, in 
foaling mares to lessen abdominal contractions, so that malpresentations of 
the foal can be corrected. Lastly, a skin twitch can be applied to the skin on 
the neck with the hand, to aid in administering of injections.

Further reading

Kiley-Worthington, M. (1997) The Behaviour of Horses. J.A. Allen & Co., London.



4.1 General

Advances in equipment in the medical field have been very rapid in recent 
years and will continue to be so. Advances in the veterinary field are not 
very far behind. This chapter will therefore be out of date in some respects 
before this book has been published. However, the whole ethos of this 
book is the treatment of working equines worldwide. In most parts of the 
world sophisticated equipment is not available; in fact it is not really 
required. It certainly would not be the best use of resources. Therefore, I 
will concentrate on equipment required for the ambulatory veterinary sur-
geon. I will mention certain items that are available and could be included 
if funds allow.

4.2 Equipment for Handling

The ambulatory veterinary surgeon does not need sophisticated items of 
tack; these will be described in Chapter 20, which is devoted to harness and 
tack.

A twitch is vital, and a Chifney bit is sometimes helpful. However, a 
good handler is the key. Good horsepersons are not born – they are 
made. They learn to anticipate the horse and respond in the appropriate 
manner. A lungeing line is sometimes useful. However, a good, long 
rope will suffice and can be used for many other tasks. Ideally it should 
be made of soft cotton. To sum up, the ambulatory practitioner needs a 
long rope and a simple twitch, made from a piece of string and a length 
of wood.

© G. Duncanson 2010. Veterinary Treatment for Working Equines
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4.3 Equipment for Diagnosis

1. Thermometer. A clinical thermometer is vital. The traditional glass therm-
ometers will last for years if kept carefully in a plastic case. However, there 
are now digital thermometers available. The clinician needs to choose whether 
the thermometer reads in Centigrade or Fahrenheit – either is appropriate.
2. Stethoscope. This is the second vital piece of diagnostic equipment. 
 Ideally, it needs to be slim so that auscultation is possible under the muscles 
caudal to the shoulder. Also, ideally, both a bell and a diaphragm should be 
present. Obviously there are sophisticated stethoscopes available, e.g. the 
Littman model. However, the inexpensive models are quite adequate.
3. Biopsy punch. There are sophisticated biopsy gadgets available that are 
vital for certain biopsies, e.g. liver. However, the small 8 mm disposable 
punches are useful for both skin biopsies and pinch skin grafts.
4. Microscope. A microscope is a delicate piece of equipment. I do not 
 recommend that one be carried in the vehicle as a routine. However, the use 
of a microscope at one’s base is vital. It needs to be equipped for oil emer-
sion. ‘Diff-Quick’ slides are useful. Gram stain and methylene blue are the 
standard stains used.
5. McMaster slide. This glass slide used for carrying out faecal worm egg 
counts is vital. Great care should be taken when handling the coverslip 
(with the squares), as this is delicate and expensive.
6. Urine dipsticks. These are useful occasionally and are relatively cheap.
7. Haematocrit centrifuge tubes. These can be used without a centrifuge 
to obtain a quick idea of a PCV. However, a mini-centrifuge is useful and 
relatively inexpensive. A hand-driven centrifuge for larger tubes is very 
cheap and can give adequate results.
8. Blood slides and coverslips. These are essential items.
9. Stomach tube. Obviously, a nasogastric tube will be used for treatment. 
However, I consider it to be a vital piece of equipment for aiding in the 
diagnosis of certain colics. The clinician will require two sizes, one for 
horses and one for ponies, donkeys and foals.
10. Arm-length sleeves. These are essential for performing rectal and 
 vaginal explorations.

4.4 Equipment for the Feet

1. Hoof pick. The ideal hoof pick has a small brush on the opposite side to 
the pick so that the surface of the hoof and the sulci of the frog can be 
brushed really clean before examination.
2. Hoof testers. These are absolutely essential.
3. Hoof knife. The type of knife used is a very individual choice. There 
are knives for either left or right hand. Equally, there are double-sided 
knives that can be used in either hand. Looped knives are useful for dealing 
with the softer parts of the hoof, i.e. the frog.
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4. Hoof trimmers. Like hoof knives, expensive hoof trimmers are required – 
you only get what you pay for. Cheap hoof trimmers are too stiff for 
one-handed use and will rust unless used and oiled constantly.
5. Hoof rasp. This can be without handles, which makes its use hard for 
veterinarians with small hands. It normally has two surfaces, one of which 
is less abrasive.
6. Hammer. Any type of hammer is suitable for use with the buffer. 
 However, a claw hammer can be useful for removing non-shoeing nails 
that have become imbedded in the hoof.
7. Buffer. This small and inexpensive item is vital for removing shoes.
8. Shoe puller. This item is not essential if you have an individual nail 
puller. However, once the use of a shoe puller has been mastered, it speeds 
up shoe removal.
9. Nail puller. I consider this to be essential. Removal of individual nails 
from the hoof using the shoe as a point of leverage is the safest method of 
shoe removal.
10. Roofing gutter tape. A roll of this tape is very useful for making band-
ages waterproof in the hoof area. It is also useful for covering poultices on 
the feet.

4.5 Equipment for the Limbs

1. Splints. Where funds are tight there is no need for sophisticated splints. 
Smooth lengths of wood or plastic guttering are quite adequate. Any sharp 
ends can be rasped smooth and covered with gutter tape.
2. Oscillating saw. This might be considered non-essential, as a hand-held 
plaster saw can be used. However, modern plastering materials are very 
hard, and it is seriously hard work to remove these without an oscillating 
saw. The horse will eventually stop standing still. An oscillating saw is 
quick and accurate.

4.6 Equipment for the Eyes

1. Ophthalmoscope. This is an expensive piece of equipment but is 
important to the equine clinician. Much can be found out by examining 
the eyes carefully with a bright small torch and a magnifying glass. Sadly, 
however, some pathological conditions will be missed. Although a slit-
lamp is very useful for examining a dog’s eyes, it is not required for 
equine medicine.
2. Fluorescein strips. These are inexpensive and vital, not only for reveal-
ing the presence of deep corneal ulcers but also for testing the patency of 
the tear ducts. It should be remembered that it can take up to 45 min for the 
fluorescein stain to reach the nasal end of the tear ducts in the horse after 
instillation in the eye (see Fig. 4.1).
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3. Schirmer tear test strips. The condition of dry eye is extremely rare in 
the horse. However, these test strips are required to diagnose the condition. 
Homemade strips can be made from filter paper marked off into sections 
2 mm wide.
4. Canine urethral catheter. These catheters designed for catheterization 
of the urethra of the male dog are useful for unblocking equine tear ducts. 
Sixteen- and 18-gauge are the most useful sizes.

4.7 Equipment for Dentistry and Sinoscopy

1. Full-mouth speculum. There are a variety of these on the market. The 
Hausmann-type gag is quite sufficient for ambulatory dentistry – one size 
will fit all sizes of horse or donkey. It is important that it is made of steel; 
those made from cast iron may shatter when dropped or, more seriously, 
may shear when in the mouth. Some operators use a Butler gag. However, 
this tends to obstruct the use of dental equipment, and its use should be 
restricted to aiding the passage of an endotracheal tube in the anaesthetized 
horse. The old-fashioned Swales gag should never be used, for two reasons. 
First, there is a danger of damaging an individual cheek tooth, as the whole 
force of the jaw is focused on a single tooth. Secondly, the gag can shatter 
and the resulting sharp metal shards can penetrate the palatine artery. 
Should the palatine artery be severed for any reason, there is helpful advice 
here for the practitioner: digital pressure will stop the haemorrhage; how-
ever, as soon as it is released the haemorrhage will start again. The artery 
that runs palatially to the upper cheek teeth rows is too tightly adherent to 
the hard palate to be grasped with artery forceps. Therefore, after sedation, 
a small towel should be rolled up and placed between the upper cheek teeth 

Fig. 4.1. Fluorescein staining of the eye.
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rows and held tightly in position with a head collar that is too small. This 
will moderate the haemorrhage, which is not life-threatening. The head 
 collar can be removed in 30 min.
2. Head light. There are some seriously bright torches available with 
heavy battery packs. These are not really required, and a light that is easily 
taken on and off is preferable.
3. Dental picks. These should be strong to allow the practitioner to pick 
out the food matter compacted between the teeth in diastemata (gaps 
between teeth). There are water picks available, but these are unnecessary 
for the ambulatory practitioner.
4. Dental probes. These are important in gauging the depth of dental 
 caries and the patency of infundibulae.
5. Dental mirror. This piece of dental equipment needs to be handled and 
carried with care. It is important to visualize the possible pathology on the 
caudal and occlusal surfaces of the cheek teeth. Mirrors tend to fog up in 
the mouth, but this can be avoided by immersing them in warm water. 
There is good evidence that more pathological lesions are observed if a rigid 
video endoscope is used for this purpose. However, this is an unnecessary 
expense.
6. Dental bucket. This is usually made of stainless steel with a brush 
attached at the side. However, a plastic bucket with a scrubbing brush is 
quite adequate.
7. ‘Wolf’ teeth removal equipment. This is very much personal prefer-
ence. There are many different elevators on the market. The short elevators, 
which have a concave blade, or the round Burgess/Musgrave type are the 
safest, as they can be kept in contact with the tooth more easily. A simple 
pair of elevators is also required. Rongeur forceps are useful for removing 
very small ‘wolf’ teeth or fragments, but these are not essential.
8. Mouthwashing syringe. There are many types of this; none of them is 
expensive. Ideally, the type used should be that which can be used one-
handedly.
9. Cheek retractor. This is inexpensive but not essential.
10. Dental arcade speculum. This also is inexpensive but not essential.
11. Dental elevators. As stated above, short dental elevators are required 
for the loosening of ‘wolf’ teeth. If cheek teeth are to be removed, elevators 
on a long shaft are required to separate the gingival margin.
12. Molar spreaders. These are required to insert between the cheek teeth 
to aid extraction. In an ideal world several pairs are required, each thicker 
than the previous. However, they are expensive, and with skilled use a den-
tal elevator can do a similar job if positioned between the teeth.
13. Molar extraction forceps. All new molar extraction forceps, which are 
made from high-quality stainless steel, are expensive. This is a pity, as some 
of the old models made of ordinary steel 70 years ago are as good as or 
even better than these new models. There are a large number of models, 
varying in length and size. There is a basic requirement of two models, one 
for the upper and one for the lower cheek teeth row, and these should be 
the standard box shape. Models for use in the older horse having three 
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claws to grip the tooth either from left or right are extremely useful. There 
are specific forceps for removal of caps; however, these are only necessary 
when dealing with the young horse.
14. Trephine. Hopefully, all cheek tooth extraction will be performed per 
os. However, a trephine is a useful back-up with a dental punch in case oral 
extraction fails. A trephine is also useful for sinus surgery.
15. Steinmann pins. These are inexpensive and useful for making smaller 
holes into the sinuses.
16. Dental halter. This is useful when manpower is limited.
17. Headstand. This is an expensive luxury.
18. Tracheostomy tube. This can be life-saving; however, the stainless 
steel variety is very expensive. An inexpensive option can be made from 
the handle of a 1 l plastic container.

Dental rasps

There is a multitude of different rasps available, but first there are several 
factors to be considered.

1. The handle must be comfortable for the operator. It should not be too 
bulky or indeed too slim. Plastic tends to be slippery. Wood is difficult to 
clean and sterilize. Foam rubber handles are very comfortable to use but 
when on shorter rasps they tend to get waterlogged when the handle 
is immersed in water. The ideal are the hard, rubber composite handles. 
However, some people prefer pistol grips.
2. The length of shaft will depend on whether the rostral or caudal cheek 
teeth are the targets. Obviously, the shaft must be long enough.
3. The type of shaft is variable. Flat shafts are preferable for less experi-
enced operators, as it is easy for them to see at a glance the angle of the 
head of the rasp when it is in the mouth. This problem can be solved when 
round shafts are used by having a small, flattened area near to the handle at 
the same angle as the head.
4. The type of head is also very important. It needs to be slim for the back 
of the mouth, but should be small for ponies and donkeys. It may be con-
cave in a lateral plane and convex in a caudal rostral plain – the Gledhill 
rasp. This is a particularly useful tool for rasping a single, over-erupted 
cheek tooth.
5. The angle of the head varies with the purpose required. The middle of 
the arcade requires a straight head; the back of the mouth requires a slightly 
upturned angle, in the region of 15°; for the front an offset or downturned 
angle is best.
6. The texture of the rasping surface varies. The cheapest are tungsten 
grit blades, and these are also effective and durable. They will not shatter 
or loosen teeth. However, once they are blunt they are disposable. The 
blades used most commonly are the tungsten carbide blades. These are 
harder and more abrasive than the grit type, and they therefore do the job 
more quickly, but they are very slightly harder to use for the  inexperienced. 
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They are brittle and so they need handling with care. Plastic tubes are 
required in the rasping bucket to avoid breakages. Tungsten carbide blades 
are more expensive but can be resharpened. They rasp in only one direc-
tion, and therefore the operator must decide whether to rasp on the ‘push’ 
or the ‘pull’; normally, they are set on ‘pull’ for the back of the mouth and 
on ‘push’ for the front. There are blades called ‘Tru cut’, which, like the 
grit blades, cut both ways. These are made up of small steel teeth, which 
can be damaged by the action of the horse’s teeth biting down on them. 
Tungsten carbide blades have largely replaced these. The most abrasive of 
all blades are the ‘caps floats’, but they are also the most expensive. They 
are purchased as ten triangular blades, so they can be rotated, giving three 
times the life of a plain blade. They tend to be rather bulky. The final type 
of blade, which gives the best finish of all, is the diamond-coated blade. 
This is expensive but slim, very abrasive and seems very well tolerated by 
the horse.
7. The rasps so far described are in the standard form of a handle, a 
shaft and a head. However, there are also S-shaped rasps, which can be 
covered in either tungsten chips or diamond coating. These are very 
 versatile.

Summary of dental rasping equipment
This long list is confusing for the inexperienced, but below is a list contain-
ing the essential items for routine ambulatory dental work, when extrac-
tions are not going to be carried out:

● Hausmann gag;
● head light;
● plastic bucket and scrubbing brush;
● 6 rasps:

  long, flat;
  short, offset;
  long, flat with small head;
  long, with small, upturned head;
  Gledhill;
  small, diamond-coated S-shaped;

● dental syringe;
● dental pick;
● dental mirror.

4.8 Equipment for Stitching

These items are self-explanatory. This is a complete list. However, the clini-
cian can actually manage with very few.

1. Scalpel handle. It is important that the scalpel handle is the same size 
as the blades.
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2. Scalpel blades. These come in different sizes and shapes for different 
procedures.
3. Dressing scissors. A pair of curved, blunt-ended scissors need to be 
readily available for trimming hair. However, a straight pair with pointed 
ends is required for a stitch-up kit. There are various different sizes.
4. Stitch-cutting scissors. These small scissors need to be available for 
removing sutures.
5. Dressing forceps. The ends of these forceps are important; they can be 
either flat or ‘rat-toothed’; one pair of each would be required.
6. Tissue forceps. These forceps are for lifting tissue. A minimum of two 
pairs are required.
7. Artery forceps. These can be straight or curved. Several pairs are 
required.
8. Bowel clamps. These are not required by the ambulatory clinician. 
However, they would be vital if colic surgery is undertaken.
9. Towel clips. These are not normally required by the ambulatory clini-
cian unless surgery is going to be performed under a GA.
10. Suture needles. These come in various shapes. They are also either 
cutting or non-cutting. On the whole, cutting needles will be required for 
the skin and non-cutting for soft tissue.
11. Suture material. This maybe absorbable or non-absorbable, also either 
monofilament or braided. On the whole, monofilament non-absorbable will 
be required for skin wounds.
12. Needle holders. There are various types. The most convenient for 
stitching up wounds are the combination of cutting and holding type called 
Gillies.
13. Clippers. These are a luxury. However, they make stitching and 
wound management so much cleaner and easier, particularly in rough-
haired horses and donkeys. The ideal is the rechargeable battery type.
14. Drapes. A single sterile drape is required as a tray cloth by the 
ambulatory clinician. However, drapes will be required for other types of 
surgery.
15. Swabs. Sets of sterile swabs are required for a variety of tasks.

4.9 Equipment for the Reproductive System

1. Emasculators. These are required for castrations when ligatures are not 
being used.
2. Vaginal speculum. This can be disposable and used with a small hand-
torch. It may be non-disposable, with a special light source. The duck-billed 
type affords the very best visibility.
3. Uterine biopsy forceps. These forceps are designed for reproductive 
work and are not required for normal ambulatory veterinary work. They 
are required to obtain a rectal biopsy. However, this can easily be obtained 
with a crown bottle cap.
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4.10 Equipment for Post-mortem Examination

These articles are not normally carried by an ambulatory clinician. Never-
theless, they should be available in a clean state at the clinic:

● post-mortem knife;
● meat saw;
● sampling equipment;
● enterotomy scissors;
● sieves.

4.11 Specialist Equipment

I have included these items for completeness. It would be very useful to 
have access to some of these items of equipment. None the less, within the 
scope of this book a full description would not be worthwhile. Throughout 
the text a possible alternative will be suggested wherever possible to save 
on financial investment:

● arthroscope;
● flexible endoscope;
● rigid endoscope;
● surgical laser;
● electro-thermocautery;
● motorized dental equipment;
● gaseous anaesthetic machine;
● sophisticated monitoring equipment;
● ECG;
● ultrasound scanner;
● X-ray machine;
● operating table;
● hobbles and winch;
● blood analyser;
● centrifuge;
● refractometer;
● stomach pump;
● cuffed nasogastric tube;
● monkey splint;
● neck cradle;
● slings.

Further reading

Knottenbelt, D.C. (2006) Equine Formulary. Elsevier Saunders, St Louis, Missouri.
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5.1 Introduction

The various veterinary medicines will be discussed in the relevant chapters. 
However, I will generalize in this chapter on anti-infective drugs and anti-
inflammatory drugs, both steroidal and non-steroidal. I will end the chapter 
with a list of medicines I consider should be carried by the ambu latory 
equine veterinarian.

5.2 Antibiotics

There are two types of antibiotics: those that actually kill bacteria are termed 
bactericidal antibiotics and those that limit the replication of bacteria are 
termed bacteriostatic antibiotics. The various families of antibiotics are 
 classified in Table 5.1.

It is important to choose a bactericidal antibiotic in both the foal and 
the horse with a depressed immune system. Therefore, tetracyclines 
should not be used in foals or immunodepressed animals. However, we 
have a dilemma with the macrolides; these drugs are our main treatment 
for two serious diseases of foals – Rhodococcus equi and Lawsonia intracellu-
laris. The best treatment for the former is a combination of erythromycin 
(a macrolide) and rifampicin. Erythromycin should be given per os at the 
rate of 25 mg/kg four times daily, and rifampicin at the rate of 10 mg/kg 
twice daily. If resistance to rifampicin is encountered, then neomycin (an 
aminoglycoside) may be given per os using a formulation normally 
licensed for pigs. Neomycin can also be given by i/m injection; however, 
it is irritant and clinicians are advised to avoid this route. One might con-
sider gentamicin would be useful, but it causes severe nephrotoxicity in 
the foal.

5 Veterinary Medicines
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Lawsonia intracellularis does not seem to respond to any antibiotics other 
than the macrolides. It is possible that macrolides are bactericidal at higher 
doses. What is important to remember is that macrolides should never be 
given intramuscularly in the horse as this causes a very severe local reac-
tion. Erythromycin should be given per os at the rate of 25 mg/kg three 
times daily, in combination with rifampicin per os at the rate of 10 mg/kg 
twice daily. This should be carried on for 4 weeks.

Antibiotics can also be classified by their mode of action on bacteria: 
either time-dependent or concentration-dependent (see Table 5.2).

It is important that time-dependent antibiotics are given at the correct 
frequency interval. Obviously in a field situation every 24 h is the most con-
venient for the injectables. Penicillin-Na G Crystapen causes problems, as 
ideally it should be given every 6 h.

The peak concentration is very important for the concentration- 
dependent antibiotics. There is also a post-antibiotic effect, so that these 
antibiotics need only be given once daily. A good example is gentamicin, an 

Table 5.1. Classification of antibiotics used in the equine, with 
respect to their bacterial regulating ability.

Bactericidal Bacteriostatic

Penicillins Tetracyclines
Aminoglycosides Macrolides
Trimethoprim-sulfadoxine (TMS) Chloramphenicol
Cephalosporins Rifampicina

Fluoroquinolones
Metronidazole
Rifampicina

aRifampicin may be either bacteriostatic or bactericidal, depending on the 
bacterial species involved.

Table 5.2. Classification of antibiotics used in the equine, with 
respect to time and concentration.

Time-dependent Concentration-dependent

Penicillins Aminoglycosides
Cephalosporins Tetracyclines
Fluoroquinolones Metronidazole

Trimethoprim-sulfadoxine (TMS)
Macrolides (not relevant in the adult horse)
Chloramphenicola

Rifampicin

aChloramphenicol is not licensed in the horse and is rapidly metabolized. 
It should therefore be used only for localized ophthalmic treatment.
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aminoglycoside, which is safer from a nephrotoxic point of view if it is 
given at 6.6 mg/kg once daily rather than as a smaller dose more often. 
 Trimethoprim-sulfadoxine (TMS) is usually given orally, and it is important 
that owners are instructed to administer it twice daily.

Before deciding on an antibiotic it is relevant to consider the factors 
affecting the route of administration. These are:

● hospitalization;
● temperament of the horse;
● ability of the owner;
● cost.

Even quiet horses will not tolerate long-term courses of i/m injections;  
i/v injections are the preferred route in this situation. In a hospital situation 
i/v cathetherization is ideal, but in the field this is hazar dous. Jugular 
abscessation is a nightmare; equally, sarcoid formation has been reported.

Below are presented the antibiotics available for injection in the horse.

Benzathine penicillin G

Products containing this type of penicillin are the so-called ‘long-acting 
penicillins’. These products achieve such low plasma concentrations in 
the horse that they cannot be recommended. They must not be injected 
i/v and they cause severe reactions following i/m injection. They are 
best avoided.

Ceftiofur

This cephalosporin antibiotic can be given either i/v or i/m. It has excellent 
tissue penetration and so has many uses.

Gentamicin sulfate

Gentamicin can be given either i/v or i/m. As stated above, it can be 
nephro toxic (particularly in foals), so it is best given only once daily.

Oxytetracycline

Oxytetracycline can only be given i/v, and officially lasts for only 12 h. 
None the less, by common usage it is usually given every 24 h. This drug 
was wrongly blamed for many postoperative colic deaths; it appeared to be 
excreted in high doses in the bile, and this was interpreted as meaning that 
by killing normal, beneficial bacteria it allowed Salmonella organisms resi-
dent in the bile ducts to multiply and lead to the death of the horse. Its use 
was then very much reduced. Nevertheless, it is now not thought to be 
nearly as dangerous. It is useful in young horses for respiratory infections. 
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As a mycoplasma may well be involved in these cases it is obviously the 
antibiotic of choice.

Penicillin-Na G crystapen

This can be given either i/v or i/m. As stated above, it needs to be repeated 
ideally at 6 h intervals. Certainly, it cannot be expected to last 24 h.

Procaine penicillin G

This can only be given i/m. It is often given in combination with strepto-
mycin (an aminoglycoside). However, streptomycin has actually been shown 
not to be active in the horse. So, although these products are licensed in the 
horse, their use is questionable. There are very few experienced equine prac-
titioners who have not seen a severe reaction to Procaine penicillin G. There-
fore, although it may be used in the horse, the fewer times you use it the less 
likely you are to provoke a reaction.

Trimethoprim-sulfadoxine (TMS)

The i/v and oral routes are both suitable for TMS. Officially it lasts for only 
12 h, but common usage for the injectable formulation is once daily. It is 
very irritant, so should not be given by the intramuscular route. There is a 
well-documented danger with alpha-2 drugs, so it should not be adminis-
tered with any of that type of sedative. It is also reportedly ineffective in the 
presence of pus.

Cost may be an issue: it would not be sensible to quote exact prices, but 
to guide practitioners I will show the rough relative costs for daily injec-
tions for a horse (see Table 5.3).

There are three penicillin-type antibiotics that are used extensively in spe-
cies other than equines. The first, amplicillin, has been the cause of many ana-
phylactic episodes in horses and so its use should be restricted to irrigation of 
chest infections. The other two, amoxycillin and clavulinic acid, administered 
either separately or in combination, have no place in equine medicine as they 

Table 5.3. Relative costs of injectable antibiotics used 
commonly in equines.

Antibiotic Cost, using X as baseline

Procaine penicillin G X
Oxytetracycline X
TMS (trimethoprim-sulfadoxine) 2X
Penicillin/gentamicin 5X
Ceftiofur 8X
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must be injected i/m, which causes severe local reactions. The powder form of 
amoxycillin, for reconstitution with water for i/v use, is no longer available.

Metronidazole is a useful antibiotic in the horse given per os for non- 
aerophilic bacteria. Sadly, the paste formulation is no longer available so 
small tablets have to be crushed up in the feed. The dose is 20 mg/kg three 
times daily. This works out at 50 × 200 mg tablets three times daily for a 
500 kg horse.

Eye infections need special consideration in the horse. Chloramphenicol is 
widely used but its use in the horse, which is classed as a food-producing ani-
mal, is controversial. Gentamicin is the drug of choice. Amikacin, which is dif-
ficult to obtain, is useful for subconjunctival injections. It is also used in joints 
concurrently with steroids, although this use is controversial as it may be irri-
tant. It is thought by some authors to be unnecessary if full aseptic procedures 
in joint surgery are adhered to. Treatment for the very serious condition of 
melting corneal ulceration is difficult, but current thinking is to use tobramy-
cin (an aminoglycoside) and EDTA (ethylenediaminetetraacetic acid) plasma.

Skin infections in the horse, as in other species, require prolonged treat-
ment, e.g. 21 days. Oral treatment is restricted to TMS twice daily. If there is 
doubt as to the bactericidal effect the normal dose rate may be doubled. If 
another antibiotic is required enrofloxacin (a fluoroquinolone) can be used, 
although there is no licensed preparation yet available for the horse. Never-
theless, there is available a 10% oral solution of enrofloxacin licensed for 
chickens; the daily dose for the horse is 1 ml/kg. There have been recent 
pharmokinetic studies performed indicating that uptake may not be suffi-
cient. However, it is still widely used and is relatively expensive.

Sadly, antibiotic therapy is not always successful, for many reasons. 
The owner should be helped to avoid poor compliance. The clinician can 
prevent problems by making the correct diagnosis and choosing the correct 
antibiotic. The dosage, route and frequency should be optimal. Obviously, 
known drug interactions should be avoided. Unfortunately, antibiotics do 
not dissolve foreign bodies! Naturally, the clinician cannot be blamed for 
the depressed immune system of the patient or the antibiotic resistance of 
the bacteria.

5.3 Antifungal Agents

These can be divided into systemic agents given either by i/v injection or 
orally. There are also topical agents.

Amphotericin

Amphotericin is the only injectable antifungal agent for equines. It is active 
against yeasts, histoplasmosis and blastomycosis. The drug is supplied in 
powder form to be reconstituted with water or 5% dextrose saline – in a 
very dilute solution in order to avoid cardiac toxicity. It must always be 
kept in the dark as it is extremely light sensitive. It is prudent initially to 
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give a test dose of 0.2 mg/kg; this can then be increased slowly over several 
days to 1.0 mg/kg. Renal function should be monitored. Adverse reactions 
should be treated with corticosteroids. If kidney damage is suspected then 
the drug may be given every other day.

Griseofulvin

The commonly used griseofulvin is a very effective treatment for Tricho-
phyton spp. These infections are normally caught from cattle. Equine 
 animals should be given 5 g/50 kg of 7.5% powder in their feed daily for 7 
days. However, griseofulvin is not effective against Microsporum equi 
(equine ringworm). Care should be taken by pregnant women when hand-
ling griseofulvin, as it is teratogenic. It should be remembered that ring-
worm, particularly Trichophyton spp., is a zoonosis. Vigorous scrubbing and 
strong disinfectants that damage the skin should be avoided. Normal 
 washing with soap is preferable. Women and children are particularly 
 susceptible.

Miconazole

Miconazole is a good topical treatment for M. equi. It should be used as a 
shampoo twice weekly, but it is expensive.

Natamycin

Natamycin is also a good topical treatment for M. equi, and it too is expen-
sive. It is supplied in powder form for re-suspension. The suspension is 
then sponged or sprayed on to the affected area every 4–5 days.

Virkon S

The last on this list is a broad-spectrum virucidal disinfectant. It is a very 
effective disinfectant and also can be used to treat M. equi. It should be made 
up as a 1% solution, i.e. one 50 g sachet/5 l water. This solution can be used 
either as a spray or sponged on to affected areas every 48 h. This use is not 
licensed in the UK but is widely used off-licence. It is relatively inexpensive.

5.4 Antiprotozoal Agents

I will divide these into two groups. The first group is used to treat blood-
borne parasites, mainly in the tropics. The second group is used to treat 
other protozoal conditions.

The drugs used to treat blood-borne parasites have been developed to 
treat cattle. They are extremely irritant when used in horses. Clinicians 
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are advised to use deep i/m injections. Some clinicians, nevertheless, use 
the i/v route. My personal experience with this route is favourable. 
 However, others have reported anaphylactic reactions and death. Local 
conditions should be investigated so that an informed opinion can be 
given on the risk to the animal and the likelihood of resistance of the pro-
tozoan to be treated.

Group 1

Diminazene aceturate
The most hazardous of this group of drugs, it is extremely effective against 
Babesia equi and Babesia caballi. However, as less dangerous drugs are 
available to treat this protozoan these should be considered. On the other 
hand it is the most effective drug to treat trypanosomiasis. This includes 
Trypanosoma brucei (surra), Trypanosoma vivax (acute ‘fly’), Trypanosoma 
congolense (chronic ‘fly’), Trypanosoma evansi (camel ‘fly’) and Trypanosoma 
equiperdum (dourine). The first three of these trypanosomes are spread 
only by tsetse fly. Therefore, you will only see them in a tsetse area. In 
areas with a high density of tsetse fly only game animals can survive. Cat-
tle can be kept for short periods under prophylactic treatment with try-
panocidal drugs used prophylactically. Donkeys and mules can be kept in 
the same manner for short periods. None the less, it is too dangerous to 
treat horses prophylactically and therefore such areas should be avoided 
by horses. If trypano somiasis is suspected in the equine a diagnosis should 
be made rapidly from a blood smear. Treatment should only be carried 
out if the diagnosis is certain. T. evansi is spread by biting flies outside of 
tsetse areas. Donkeys, and to some extent mules, appear to develop a pre-
munity and do not readily succumb to the infection. However, the organ-
ism is very serious in horses. Once again a rapid diagnosis should be 
made on blood smears, and treatment should then be carried out. T. equi-
perdum is a venereal disease of horses, mules and donkeys. The trypano-
somes can be found with care in the pus coming from the vulva and the 
urethral opening in males.

Diminazene aceturate can be used to cure all these infections. It is sup-
plied in 1.05 g sachets for reconstitution in 12.5 ml water to make a 12.5% 
solution. This is the normal dose for an adult cow. Often this is made up in 
a non-sterile manner, which can cause abscesses in cattle. It will cause mas-
sive problems if given in such a manner to horses. A protocol for treatment 
of a 500 kg horse is to dissolve the 1.05 g sachet in 50 ml warm, sterile water 
in the most aseptic manner possible. This is then injected i/v at blood tem-
perature, as slowly as possible, preferably though a catheter unless the 
horse is so ill that it is unlikely to move.

Imidocarb
This would be the drug of choice for treating B. equi and B. caballi. These 
protozoans are spread by ticks. Imidocarb is supplied in a 12% solution in 
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a 100 ml multidose vial. The risk of abscessation is much less than with 
diminazene. A dose of 1.2 mg/kg should be given by deep i/m injection on 
2 separate days (5 ml for a 500 kg horse). Certain authors suggest a higher 
dose – 2 mg/kg on 2 separate days. This drug should be used only for 
treatment.

Isometamidium
Formerly a useful drug in cattle to treat T. brucei, T. congolense and T. vivax, 
widespread resistance has since been encountered in cattle and so I would 
not advise its use in the horse.

Quinapyramine
Also formerly used in cattle as either the sulfate or chloride preparation. 
There is now widespread resistance in infections of T. brucei, T. congolense 
and T. vivax. I do not advise its use for these infections in the horse, but it 
has been used to treat T. equiperdum. I would not advise its use because it 
favours the formation of a carrier state. It also causes severe abscessation 
when given i/m. It is a suspension and on no account should it be 
given i/v.

Suramin
Can be used to treat T. evansi and T. equiperdum. However, resistance is 
widespread and therefore I cannot advise its use.

Group 2

Metronidazole
Metronidazole can be used to treat protozoal diseases, but its principal use 
in horses is to treat anaerobic bacteria. These may be in the alimentary sys-
tem, wounds or pedal infections. The best method of administration is by 
mouth, at the rate of 15 mg/kg every 8 h. The drug is supplied in 500 mg 
tablets. It may cause inappettance, which is a difficult side effect to deal 
with as often the owners are unable to get sufficient medicine into the horse. 
Metronidazole is also supplied as a 20 mg/kg solution in 50 ml sachets. This 
solution is best used topically on wounds or hoof infections. Nevertheless, 
some workers have used it i/v at 20 mg/kg every 24 h for 3–5 days to treat 
clostridial enteritis and peritonitis. The drug per se can cause diarrhoea, so 
this side effect is very worrying in horses with existing enteric problems. 
I would advise against i/v use.

Nitazoxanide
Nitazoxanide can also be used to treat EPM, and is almost as effective as 
ponazuril. However, it may cause side effects and so should be given at half 
the normal dose rate, i.e. 25 mg/kg daily by mouth for 5 days. If all is well a 
dose of 50 mg/kg should be given for a further 23 days.
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Ponazuril
Ponazuril is the drug of choice for EPM, having a cure rate of 70%. It should 
be given by mouth at 5 mg/kg every day for 28 days. It is now available in 
paste form.

Pyrimethamine
Pyrimethamine can be used to treat toxoplasmosis and equine protozoal 
myeloencephalitis (EPM). There is a synergism between pyrimethamine 
and potentiated sulfonamides, and so the two drugs are often given 
together. Pyrimethamine should be given by mouth at 0.1–0.2 mg/kg daily. 
Sulfonamides should be given at the normal dose rate of 15 mg/kg. This 
regime may be given for several months until a cure is effected.

5.5 Anthelmintics

Rather than give a long list of the anthelmintics available I, will describe the 
helminths that cause problems and then suggest methods of control. This 
will include the strategic use of anthelmintics, bearing in mind the wide-
spread resistance in other herbivores.

Lungworm (Dictyocaulus arnfieldi)

Dictyocaulus lives in donkeys without causing symptoms. Nevertheless, the 
donkey can act as a carrier and infect mules and horses. The presence of 
this worm will cause coughing in these species. It is readily controlled by 
ivermectin paste given by mouth at 0.2 mg/kg. It is not controlled by moxi-
dectin paste or any other family of anthelmintics. Some practitioners give 
ivermectin by i/v injection or in the cattle pour-on formulation. Both these 
methods of administration are not advised. No resistance to ivermectin has 
been recorded in lungworm.

Large bowel worms (Strongylus vulgaris, Strongylus edentatus and Strongylus
equinus)

This species is still a problem in many parts of the world, but very rare 
nowadays in the UK. Forty years ago damage from the migration of third-
stage larvae of these worms through the mesenteric arteries accounted for 
95% of colics. Infestation by these large strongyles is very serious, with con-
siderable bowel damage and blood loss often resulting in severe anaemia. 
However, modern anthelmintics of all classes seem to be very effective in 
their elimination, and there appears to be little problem with resistant 
strains. We should, nevertheless, not be complacent: they should be treated 
and eliminated if they are found to be present. On the other hand, we must 
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not overuse anthelmintics and bring about resistance. These large bowel 
worms will excrete their eggs into the gut and will be readily seen on a 
 faecal egg count (FEC).

Foal worm (Strongyloides westeri)

Strongyloides is now, in my experience, rarely seen, but it can cause diar-
rhoea in foals that will be persistent unless the worm burden is eliminated. 
It is sensitive to all classes of modern anthelmintics and no resistance has 
been recorded.

Horse ascarid (Parascaris equorum)

The horse ascarid worm can occur in both foals and adults. There are reports 
of it becoming resistant to certain wormers, but there are no reports of resis-
tance to pyrantel wormer at normal doses so this must be the drug of choice. 
Piperazine is also effective and no resistance has been reported. A dose rate 
of 250 mg/kg should be given by naso-gastric tube. It is very unlikely that a 
group of these worms will obstruct the small intestine (SI) of the young foal, 
although it is possible. The adults live in the SI. The larvae migrate through 
the lungs and are coughed up and so return to the SI, taking approximately 
17 days.

Horse pin worm (Oxyuris equi)

Oxyuris is seen in the foal but very rarely in the adult. However, the 
adult female is voided from the rectum and lays its eggs around the 
anus, causing acute irritation to the horse – the signs of sweet itch, where 
only the tail is affected. Spread is mainly from foal to foal. Foals will 
show a loss in condition. There is thought to be an immunity developed, 
as the adult horse may have the parasite but large numbers are not seen 
(see Fig. 5.1.)

Small bowel worms (cyathostomes)

These worms, thanks to their ability to encyst in the mucosa of the large 
bowel, can not only cause the normal signs of intestinal parasitism but also 
more importantly cause very severe disease. This occurs when vast num-
bers of encysted larvae suddenly emerge into the lumen of the large bowel, 
causing severe damage to the mucosa. Death is a likely result. When the 
worms have become encysted their presence will not be detected on FEC. 
Their elimination is difficult. Moxidectin or a double-dose, 5-day course of 
fenbendazole are the anthelmintics of choice. Nevertheless, prevention of 
large numbers becoming encysted in the first instance is the ideal control 
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method. Veterinarians should be aware that there is widespread resistance 
reported to the benzimidazole group of anthelmintics given at standard 
dosage; this group includes thia bendazole, mebendazole, fenbendazole and 
oxibendazole.

Equine tapeworm (Anoplocephala perfoliata)

There now is a very effective blood test for the diagnosis of this tapeworm, 
based on antibody detection. This is greatly superior to the rather hit-and-
miss faecal examination. The blood test not only shows the presence of 
tapeworms but also the approximate numbers, and therefore treatment 
can be much better controlled. If large numbers are present then it is 
advisable to use a low dose of pyrantel, i.e. 19 mg/kg (this the normal 
dose of pyrantel that will control large and small strongyles but not fully 
control tapeworms, where the so-called double dose of 38 mg/kg is 
required). The low dose of pyrantel will decimate the numbers of tape-
worms, hopefully without causing colic. Three weeks later a standard 
dose of praziquantel, i.e. 1 mg/kg can be given to totally eliminate the 
remainder of the tapeworms.

The dogma 40 years ago was that tapeworms did not cause problems in 
the horse: this is not the case. It has been shown that the presence of tape-
worms is a definite risk factor when considering the colic case. They can 
cause ileocaecal disease, impaction, intussusception and spasmodic colic. 
So, the take-home message is that either you treat your horse once a year 
for tapeworms, or ‘best practice’ would be to blood test the horse and tailor 
the treatment of tapeworms according to the result.

Fig. 5.1. Horse with Oxyuris infection (not sweet itch).
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Bot fly (Gastrophilus equinus)

Bot flies are mainly active in the autumn in the northern hemisphere. The 
eggs on the coat may be readily seen, and are very sensitive to ivermectins 
and moxidectins. However, they can not all be eliminated. Standard prac-
tice seems to be to use a moxidectin in the late autumn to eliminate the 
latent infection of third-stage Cyathosome larvae. This is very laudable, but it 
is often given before there has been a hard frost; it must be remembered 
that frost kills only the adult flies. The eggs are still viable and will certainly 
turn into larvae if they are in the warmth of the inside of a horse. The patho-
genicity of the bot has always been a cause for debate, but now that we fre-
quently inspect the equine stomach on a regular basis to check for ulcers, 
we are certainly seeing large numbers of bots. I really cannot believe that in 
those numbers they are entirely benign.

Liver fluke (Fasciola hepatica)

Normally a parasite of ruminants, this species is only rarely seen in the horse. 
It requires the presence of a water snail as the secondary host. Diagnosis is 
not easy and relies on raised liver enzymes in a serum sample and then very 
careful flotation of faeces to visualize the eggs. The presence of one egg is 
significant. Treatment is by mouth with triclabenda zole at 12 mg/kg.

Use of anthelmintics

The answer in the effective use of anthelmintics must be strategic target 
dosing with faecal collection. This is beneficial for all parties concerned. It is 
good for the owner of the horse because it is cheaper to do an FEC than to 
worm the horse regardless of which product is used. Obviously, death of 
the horse from cyathostomiasis is a financial disaster. Severe weight loss 
and poor performance is almost as bad. It is good for the manufacturers of 
anthelmintics as they, in fact, will record higher sales as the horse-owning 
public are being made much more aware of the dangers of bowel worms. 
I am sure also that the ethical medicine companies realize the probable 
long-term disaster of total resistance. These companies do not want short-
term high sales of blanket worming only to be faced with a total lack of 
sales when their products no longer work.

It should be stressed that all holdings are different and each horse owner/
yard owner needs to be counselled carefully and individually. It is ideal doing 
regular FECs on smallholdings where there is no movement of horses coming 
into the yard; all the horses can be tested at the same time. Those animals 
with an FEC of <200 eggs/g can be treated. The danger in busy yards with 
lots of comings and goings of horses is that if not all the horses are tested at 
the same time then a high-shedding individual will be missed.

It should be stressed that horses, mules and donkeys should not be 
treated with anthelmintics prepared for other species without considerable 
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thought. The dosage must be correct. The application of a pour-on is 
 inappropriate. The use of injectable preparations should be extremely care-
fully considered. Certain anthelmintics intended for other species, e.g. 
levamisole, are not suitable for equines.

Another totally different class of anthelmintics should be mentioned – 
the organophosphorus group, examples being haloxon and metriphonate. 
I consider their use should be avoided. They are an environmental hazard 
to fish, birds and wildlife, and they have a limited action on parasites. Their 
therapeutic index is small. They should not be used in pregnant mares or 
foals. Horses should not be exercised for 48 h following treatment.

In conclusion, it is very important that equine practitioners get the mes-
sage of strategic targeted dosing across to their clients, otherwise multiple 
resistances will become widespread.

5.6 Ectoparasiticides

Ivermectins and moxidectin, which are covered under anthelmintics, do 
have an ectoparasitic action when given by injection. However, this is off 
licence and not recommended. Generally, they do not appear to have any 
ectoparasitic action when given by mouth. The exception to this is inject-
able doramectin, which is well tolerated by horses when injected i/m at 
1 mg/3.3 kg. It is supplied in a 1% solution, so a 500 kg horse requires 
15 ml. This will also kill helminths, mange mites and bots. Equines are 
affected by a large number of ectoparasites, many of which are opportun-
ists from other species. Nevertheless, the main parasitic groups involved 
can be grouped into mites and ticks, lice, midges,  Culicoides spp. and 
flies.

Benzyl benzoate

An acaricide and also a lotion, this compound is very effective against 
mange mites if applied liberally daily to all the affected areas. If Chorioptes
equi is involved the areas must include all four legs, up to and including the 
knees and hocks. Benzyl benzoate does to some extent control the irritation 
of midges causing sweet itch; it performs this function by preventing the 
midge from getting near to the skin. It therefore needs to be applied daily to 
all areas likely to be infested.

Coumaphos

A so-called louse powder, this preparation is not very effective. It needs to 
be applied every 5 days to increase its effectiveness but, to avoid toxicity, it 
should not be applied more frequently than every 14 days. It has no effect 
on mange mites.
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Cypermethrin

Marketed to control nuisance flies, this should be applied every 14 days. It 
will control midge irritation if applied to affected areas daily, and will also 
control Chorioptes equi if applied daily to all four legs to above the knees and 
the hocks. It also controls lice.

Diethyltoluidine

An extremely effective midge repellent but sadly this is washed off by rain, 
and even in dry conditions is rarely effective for more than 6 h.

Fipronil

This ectoparasiticide is not licensed in the horse, but it is extremely effective 
against mange mites, when the spray is applied to all the affected areas 
every 14 days. However, it is very expensive.

Piperonyl butoxide

Can be used to control lice if applied every 14 days; however, if it is 
required to control midge irritation it needs to be applied to the affected 
areas daily.

5.7 Steroidal Anti-inflammatory Drugs

The use of steroid anti-inflammatory drugs in equines is highly controver-
sial, though there is no doubt that they have their uses. Equally, they can 
cause laminitis, a disease which should be avoided at all costs. They should 
never be used in pregnant animals. Also, it is very important that no prepa-
ration containing steroids is used in the eye with a corneal ulcer. Steroids 
are contra-indicated in viral infections and they delay wound healing. Anti-
biotic cover should always be given when they are used if there is any risk 
of a bacterial infection.

Beclomethasone

This corticosteroid is available in a formulation suitable for administration 
via an inhaler to maintain therapy in non-infectious airway inflammatory 
disease.

Betamethasone

Although this potent corticosteroid is supplied in an aqueous suspension, 
it should only be injected i/m in the horse. The dose is 4–8 mg/100 kg to 
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treat shock and hypersensitivity reactions. It should not be considered for 
long-term use as it may precipitate Cushing’s disease (see Section 19.16).

Dexamethasone

This is the injectable corticosteroid of choice in the horse, and may be 
injected either i/v or i/m. The dose can be adjusted between 10 mg/100 kg 
and 50 mg/100 kg for treatment of a wide variety of inflammatory, hyper-
sensitivity and allergic conditions.

Fluticasone propionate

This corticosteroid is more potent than beclomethasone for inhalation use. 
It is also much more expensive.

Hydrocortisone

There is no preparation specifically prepared for the horse. None the less, it 
is available for topical use as both a 1% cream and hydrocortisone aceponate 
in a cutaneous spray. Both these preparation are useful for allergic and 
inflammatory skin conditions.

Methylprednisolone

A corticosteroid suitable for long-term use as a single injection. It is recorded 
as lasting for up to 4 weeks, but its main use in equine practice is for intra-
synovial injection.

Prednisolone

This is the oral long-term corticosteroid of choice in the horse for treating 
allergies and lymphosarcoma. The dose recommended is 1–2 mg/kg daily 
by mouth. The difficulty is in formulation: 25 mg tablets are available but 
5 mg tablets work out cheaper.

Triamcinolone

The intra-articular corticosteroid of choice. Care should be used when inject-
ing several joints, owing to the danger of laminitis. It can also be used to 
treat eosinophilic granuloma by intra dermal injection.

5.8 Non-steroidal Anti-inflammatory Drugs (NSAIDs)

These are the most commonly used drugs for control of pain and inflamma-
tion in the horse. Dosage rates vary for the mule and the donkey, and these 
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will be mentioned where they differ from those used in the horse. The most 
common indications are musculoskeletal and gastrointestinal pain as a 
result of inflammation. Their primary action is via cyclooxygenase (COX) 
inhibition of the inflammatory pathway. COX inhibition may have some 
detrimental adverse effects, which are very complex. However, in practical 
terms they may have detrimental effects, primarily on the gastric mucosa 
and secondarily on the kidney.

Aspirin

Aspirin is the oldest known NSAID. It is available as a powder for adminis-
tration by mouth, although this has a bitter taste and is not palatable. It has 
a very short half-life in the horse, which is said to be only 7 min, and hence 
there is a large dosage required (100 mg/kg); this large dosage is also 
required for donkeys and mules. It has been used by some practitioners for 
the control of pain in donkeys with laminitis. It can be given on alternate 
days with phenylbutazone (4.4 mg/kg). It is also available in tablet form.

Carprofen

A useful NSAID for musculoskeletal pain. It is available as a solution for 
i/v use at the rate of 0.7 mg/kg; as it is supplied as a 50 mg/ml solution, 
this equates to 1 ml/70 kg. This can be followed up by granules in the food 
at the same dose rate. It is supplied in sachets that are a daily dose for 300 kg 
body weight. It clears more slowly from the system in the donkey, and so is 
ideal for once-daily dosing. It has a high safety margin. It is a moderately 
effective analgesic and anti-inflammatory agent.

Eltenac

Eltenac is available only for i/v use. It is particularly useful for tissue swelling, 
particularly in tendons. It is supplied in a solution of 50 mg/ml with a dosage 
rate of 0.5 mg/kg, i.e. 1 ml/100 kg. It is no longer available in the UK.

Flunixin meglumine

The drug of choice for gastrointestinal pain and is the most potent 
NSAID for abdominal pain. It is also very effective for ocular pain. It is 
supplied in a solution of 50 mg/ml with a dosage rate in the horse of 
1.1 mg/kg daily, i.e. 2 ml/100 kg. It should be given i/v; it may be given 
i/m but it is irritant. It is cleared twice as fast in the donkey and so the 
same dosage should be given twice daily. It is useful in cases of endo-
toxaemia and can be given at a dose rate of 0.25 mg/kg every 8 h. It can 
also be used at this dose rate in donkeys with hyperlipaemia. It is 
 supplied as granules in 10 g sachets containing 250 mg for oral dosing. In 
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inappetant animals it can be given in paste form; every 10 g contains 
500 mg of active ingredient.

Flurbiprofen

A very expensive NSAID solely for ocular use in cases of uveitis and kerati-
tis. It inhibits miosis and provides topical anti-inflammatory effects. It is 
supplied in 10 × 4 single-unit vials.

Ketoprofen

Ketoprofen is available only for i/v use in equines. It is supplied in a 10% 
solution with a dosage rate of 2.2 mg/kg, i.e. 10 ml for a 450 kg horse daily. It 
is cleared much more rapidly in donkeys and so twice-daily administration is 
required. It is only really useful in abdominal pain. Because it is not as potent 
as flunixin meglumine it is recommended, as it will not mask surgical colic.

Meclofenamic acid

Supplied for oral use in 10 g sachets of granules, with a daily dosage rate of 
2.2 mg/kg. It has anti-pyretic properties as well as anti-inflammatory and 
analgesic properties.

Meloxicam

A potent NSAID useful in the alleviation of inflammation and pain relief in 
acute and chronic soft tissue and orthopaedic disorders. It is available for 
i/v use in a solution containing 20 mg/ml, with a dosage rate of 0.6 mg/kg, 
i.e. 3 ml/100 kg body weight daily. This can be continued by oral adminis-
tration of the fluid at the same dose. The oral suspension is supplied with a 
dosing syringe showing weight calibration.

Phenylbutazone (PBZ)

Still the most commonly used NSAID for musculoskeletal pain and inflam-
mation in the equine. The initial loading dose of 4.4 mg/kg should be halved 
in the horse for continuation, but continued at that dosage in donkeys. It is 
supplied as a solution containing 200 mg/ml, i.e. 1 ml/50 kg. It must be 
given intravenously as it is extremely irritant. It also is supplied in both 
powder and paste forms for oral administration. Tablets of 100 mg and 
200 mg are also available for dogs. This NSAID can be used for low-dose 
treatment in small ponies, and in donkeys for long-term pain control. Occa-
sionally, horses will refuse the medicine in their food; in such cases it is use-
ful to put the medicine in the fridge to reduce the smell.
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Suxibuzone

This formulation is available in granular form for oral administration. Its 
actions are very similar to those of PBZ. It is claimed to cause less stomach 
wall ulceration than PBZ and therefore is particularly useful for long-term 
medication. The dose is 12.5 mg/kg daily for 2 days in the horse, and then a 
reduction to 6.25 mg/kg daily. This reduction should not be used in the 
donkey, as the drug is cleared faster in this species. Dosage works out at 
two sachets twice daily for a horse for 2 days, and then it should be reduced 
to one sachet twice daily. It would appear to be as potent as PBZ.

The clinician has a dilemma with the use of most NSAIDs in pregnant and 
lactating mares, in foals under 6 weeks of age and equines destined for 
human consumption. Clinical judgement needs to be used for the good of 
the patient and its welfare.

5.9 Miscellaneous Medicines Affecting the Respiratory 
and Cardiovascular Systems

Acetylcysteine

This is a mucolytic that may be used orally for treating RAO at 0.2 mg/kg 
daily. It can be a useful substance to use as an enema for retained meco-
nium in the foal – 4 g acetylcysteine added to 10 g baking soda (NaHCO3) 
and dissolved in 100 ml water to make a 4% solution. A suitable dose for a 
foal is 200 ml instilled per rectum.

Adrenaline

This drug increases systolic blood pressure and can be used for cardiac resusci-
tation, at 0.2 mg/50 kg. It can also be used on wounds to lessen  haemorrhage.

Atropine sulfate

Classified as a parasympatholytic drug, it can be used as a bronchodilator. 
It should be injected i/v at 1 mg/30 kg as a single, one-off injection in severe 
cases of ‘heaves’. Ileus may be a side effect if further injections are given. 
Atropine can be given at 20% of this dosage to treat organophosphorus poi-
soning. It can be used as a mydriatic for a full examination of the inner eye 
or for treatment of recurrent uveitis.

Bromhexine

This is a mucolytic and can be used to remove excess mucus in respiratory 
conditions. It should be given orally twice daily at 0.2 mg/kg.
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Carbamazepine

Classified as an anticonvulsant, this drug can be used to treat head-shaking. 
Start at 10 mg/kg by mouth and repeat every 6 h. If there is improvement, 
the dose can be doubled but need only then be given twice per day.

Clenbuterol

Classified as a beta-2 agonist, it can be used for bronchodilation and to sup-
plement mucociliary clearance. It can be used in the treatment of acute 
‘heaves’ by a single i/v injection of 80 µg/100 kg. It is also available as an 
oral power, which can be used to follow on from the initial treatment of the 
acute phase for long-term treatment, at a dosage of 80 µg/100 kg per os.

Cropropamide

A respiratory stimulant for the new-born foal. Normally mixed with crot-
ethamide, it should be given on the side of the tongue. It may be repeated 
within 30 s if not effective.

Dembrexine

A useful mucolytic for oral use in horses with RAO. It should be given at a 
dose of 0.3 mg/kg twice daily by mouth, being ideal for in-feed medication.

Doxapram hydrochloride

This is a respiratory stimulant in the foal. Give 1 mg/kg i/v or under the 
tongue.

Etamphyline camsylate

Another respiratory stimulant in the foal, which should be injected i/v. 
A normal dose is 700 mg.

Frusemide

Frusemide can be used as a diuretic in the horse to treat oedematous condi-
tions. The dose is 1 mg/kg i/v twice daily.

Hydroxyzine

This is the only antihistamine useful in the horse, and can be used to treat 
urticaria or sweet itch. It may be helpful in some cases of head-shaking. The 
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dose for oral use is 1 mg/kg three times daily. It must be remembered that 
on no account should this drug be used in the pregnant mare, on account 
of the risk of abortion.

Salbutamol

A short-acting beta-2 agonist, it can be used via inhalation for acute ‘heaves’. 
It is not suitable for long-term therapy but can be used for strategic dosing 
just prior to work.

Salmeterol

A long-acting beta-2 agonist, it can be used via inhalation for long-term 
therapy of RAO.

Sodium cromoglycate

This is a mast cell inhibitor. It can be used via inhalation for prevention of 
RAO, but not for treatment.

5.10 Injectable Equine Medicines to be Carried by the 
Equine Practitioner

● Local anaesthetic;
● 2% xylazine;
● detomidine 10 mg/ml;
● acepromazine 10 mg/ml;
● butorphanol tartrate 10 mg/ml;
● ketamine 10 mg/ml; 
● NSAIDs;
● 2% dexamethasone;
● antibiotics;
● oxytocin;
● 20% calcium 400 ml;
● either 4 × 100 ml barbiturate euthanasia solution or 2 × 50 ml somulose 

solution (contains 400 mg/ml quinalbarbitone and 25 mg/ml cinchocaine 
hydrochloride).

Further reading

Fleury, C. (2005) Guide to Clinical Parasitology in Horses, Volume 2. Kalianxis, Paris.
Knottenbelt, D.C. (2006) Equine Formulary. Elsevier Saunders, St Louis, Missouri.
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6.1 Introduction

The number of diseases that can be controlled by vaccination in horses is 
relatively small compared with other species. Although the goal may be to 
prevent infectious disease in the individual horse, if a large enough per-
centage of horses in a given population can be immunized, then the disease 
will never reach epidemic proportions. Vaccination programmes are laid 
down taking into account the horse’s age, its use and the likely exposure 
level. Vaccination is important in pregnant horses to provide passive immu-
nity in the colostrum. Most vaccines have a primary course of two or three 
doses followed by a half-yearly or annual booster. Young foals may be vac-
cinated quite early in life if they are born to unvaccinated dams. However, 
if they are born to vaccinated dams and have received a good passive 
immunity, then vaccination should be delayed. Passive immunity will inter-
fere with the effectiveness of vaccination.

It is very important that practitioners follow the manufacturer’s 
advice, not only regarding storage but also frequency of administration, 
for any vaccine.

Certain manufacturers combine vaccines for ease of administration. 
These combinations have not been listed as they are so diverse and numer-
ous. Practitioners are advised to thoroughly investigate the actual risk to 
their equine patients and vaccinate accordingly rather than follow a blanket 
approach, which may be more expensive and less effective. All countries, 
all areas and, indeed, all holdings are different. The clinician needs to be 
well informed of the availability of vaccines, likely diseases posing a risk 
and the legislation laid down by that country.

6 Vaccines



Vaccines 55

6.2 Rabies

Although horses are an end host for this disease, vaccination is useful in 
endemic areas. Horses can be protected by a single dose of vaccine given at 
or after 3 months of age. Annual boosters are required. Mares can receive a 
booster dose before breeding or 4–6 weeks before foaling.

6.3 Encephalomyelitis

There are three types of encephalomyelitis – Eastern, Western and 
 Venezuelan. It is a viral disease spread by mosquitoes, the reservoir hosts 
being rodents and reptiles. Vaccination should be timed to coincide with 
the time of maximum challenge in endemic areas. Vaccination can be started 
as young as 3 months. An initial three doses separated by 4–6 weeks should 
be followed by booster doses every 6 months. Pregnant mares should be 
boosted 4–6 weeks before parturition.

6.4 Tetanus

The tetanus bacterium is found worldwide. Vaccination should be encour-
aged in all animals, and can start as early as 4 months. The first injection 
should be followed by a second after 4–6 weeks. With some modern vac-
cines boosters are required only every 3 years; however, others may require 
more frequent boosters. Ideally, pregnant mares should receive a booster 
4–6 weeks before foaling.

There is a tetanus antitoxin available, which should be given to unvac-
cinated animals if they are in immediate danger, e.g. from surgery – partic-
ularly castration – or if they have received a wound. The first dose of the 
vaccine should be started at the same time. The dose of antitoxin recom-
mended is very varied, being between 1500 IU and 7500 IU. Clinicians have 
a dilemma: it is relatively expensive. A successful court case was mounted 
against a practitioner in the UK who was seen to fail to give the recom-
mended dose of antitoxin and the horse subsequently died of tetanus. The 
advice must be to give the dose as recommended by the manufacturer for 
the preparation licensed for use in that country. Very much higher doses, 
e.g. 50,000 IU, have been recommended for i/v injection in the early stages 
of the actual disease. However, as the bacillus is very sensitive to penicillin 
a more cost-effective treatment would be penicillin in high doses.

6.5 Influenza

Practitioners should study not only the vaccine manufacturer’s recommen-
dations but also the legislation of that country. Influenza virus demonstrates 
a good transfer of passive immunity, so that some authorities do not advise 
vaccination in foals bred from vaccinated mares before 9 months. However, 
the majority of recommendations are to start vaccination at 5 months of age. 
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This initial dose should be followed by a second in 4–6 weeks (certain rec-
ommendations are for as early as 2 weeks), with a third in a further 
6 months. Normal horses should then have a booster annually. However, 
young competition horses should receive boosters at 6-monthly intervals. 
Pregnant mares should receive a booster vaccination 4–6 weeks before foal-
ing. There is an intranasal vaccination available in some countries, which 
may not require the same number of boosters.

6.6 Herpes Virus

The main symptoms of herpes virus in the horse are respiratory, musculo-
skeletal and abortion. Vaccine regimes need to reflect the symptoms likely 
to occur. On the whole equine herpes virus type 1 causes abortion in sus-
ceptible mares. Mares at risk should be vaccinated i/m on three occasions 
during pregnancy, ideally in the 5th, 7th and 9th months. EHV type 4 causes 
respiratory signs and is termed rhinopneumonitis, mainly a disease of 
young horses. Vaccination can begin at 5 months of age. Two further doses 
of vaccine should be given at monthly intervals. From then on young horses 
at high risk should be boosted at 3-monthly intervals; in lower-risk areas 
this can be stretched to 6-monthly boosters. Such a course of vaccination 
will cover older horses against the musculoskeletal form.

6.7 Botulism

Botulism may occur worldwide but it appears only to be a threat in certain 
areas or under particular management situations. Therefore, unlike tetanus, 
ubiquitous vaccination is not recommended. Foals from vaccinated mares 
should not start their course of vaccination before 5 months, but foals from 
naive mares may start at any age. The initial course is three doses at monthly 
intervals. Boosters should be given annually. Pregnant mares should be 
vaccinated 4–6 weeks before foaling.

6.8 Ehrlichiosis

Vaccination is recommended in endemic areas, with the timing to coincide 
with periods of greatest risk. Vaccination can start in foals at 5 months of age. 
This should be followed by a second dose after 3–4 weeks and then annual 
boosters. Pregnant mares should be vaccinated 4–6 weeks before foaling.

6.9 Viral Arteritis

It should be remembered that this is not a marker vaccine. Therefore, subse-
quent blood tests of stallions cannot differentiate between vaccination and 
possible carrier status. Before vaccination of any stallion it is prudent to obtain 
a negative blood test in case the stallion needs to be moved. Vaccination can 
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be performed any time after 1 month of age. It is a single i/m injection, which 
needs to be boosted annually. Ideally, mares and stallions should be vacci-
nated at least 3 weeks before breeding. Mares should not be vaccinated in the 
last 2 months of pregnancy.

6.10 Rotavirus

Since this is a disease of the foal, mares should be vaccinated to provide pas-
sive transfer of antibodies in the colostrum for the foal. Mares should receive 
three doses in the last trimester of pregnancy separated by 3–4 weeks.

6.11 West Nile Virus

Worldwide this zoonotic disease has a limited distribution. However, where 
it occurs vaccination is recommended, with the first dose being given to 
foals at 5 months of age and a second dose given 4 weeks later. Foals born 
early in temperate climates should receive a further dose in the autumn, 
and this should be followed by an annual booster. Pregnant mares should 
be vaccinated 4–6 weeks before foaling.

6.12 Protozoal Myeloencephalitis

There is no licensed vaccine against this disease at the time of going to 
press. There are some unlicensed products and hope of a vaccine in the near 
future. More details of the disease can be found in Section 15.16.

6.13 Strangles

There have been many problems over the years with vaccination against stran-
gles, a disease caused by Streptococcus equi. The vaccine, which requires three 
i/m injections each separated by 1 month after the age of 5 months, is thought 
not to be very effective. A vaccine developed to be injected intradermally into 
the upper lip was found to be too virulent and was discontinued. An intrana-
sal vaccine, which requires an initial course of two doses separated by 1 month 
followed by an annual booster, can only be started at 11 months of age. Preg-
nant mares should receive a booster 4–6 weeks before foaling. Strangles vacci-
nation should be restricted to horses at high risk in equine populations where 
the disease is endemic, and not considered for the general equine population.

Further reading

Kahn, C.M. (ed.) (2008) The Merck Veterinary Manual, 9th edn. Merck & Co., Inc., 
Whitehouse Station, New Jersey.

Russell, P.H. and Edington, N. (1986) Veterinary Viruses. CAB International, 
Wallingford, UK.
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Surprisingly, the sedatives, anaesthetics and medicines for euthanasia are 
very similar for horses, ponies, mules and donkeys, and they have similar 
doses. The only exception is etorphine hydrochloride, which is a very potent 
analgesic with the ability to provide short-term anaesthesia. The use of this 
drug in mules or donkeys is hazardous. There are the alarming problems 
with recycling of the drug, and therefore its use in both donkeys and mules 
needs considerable planning. 

Often sedatives, tranquillizers, analgesics and anticonvulsants are given 
in combination. I will describe these combinations and cross-reference them 
under each named drug. I will not include gaseous anaesthetic agents. Med-
icines for euthanasia will appear at the end of the chapter.

7.1 Acetylpromazine Maleate (ACP)

A long-established tranquillizer, this can be given either orally or by injec-
tion, the preferred route by injection being i/v. The results from subcutane-
ous (s/c) or i/m injection are less reliable. The drug is available in varying 
strengths, so the bottle should be checked carefully for the strength before 
calculating the dosage. It is not a good drug for restraint in the horse as the 
animal is soon alarmed. Noise should be moderated, as loud noise defi-
nitely stimulates the animal. If given by mouth 45 min before sedation is 
required, it can help to allow i/v administration of a more potent sedative. 
It is favoured for premedication by anaesthetists – a large survey indicated 
that anaesthetic mortality was reduced by its use. However, that has not 
been a universal experience. It is used by some clinicians to lower the blood 
pressure in cases of laminitis. However, there is little evidence-based medi-
cine (EBM) to back up its use; indeed, some authorities claim it is contra-
indicated.

7 Sedation, Field Anaesthesia 
and Euthanasia
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The main use is in exteriorizing the penis. It can be given with detomidine 
and butorphanol to good effect, at a dose rate of 0.1 mg/kg. Its use should be 
avoided in stallions, as there is a danger of penile prolapse. In fact, there is also 
a slight danger in geldings. The important procedure to follow is not to allow a 
male horse out of a confined space until the penis is not only withdrawn but 
also the animal has regained the ability to withdraw the penis at will.

7.2 Butorphanol Tartrate

An extremely potent analgesic that should be given by injection, the 
 preferred route being i/v. However, it can also be given s/c or i/m. When 
given on its own it should be given at the highest dosage rate, i.e. 0.2 mg/
kg. This will give immediate relief from visceral pain, but that only lasts for 
45 min. There are two unwanted side effects at this dosage. First, there may 
be severe ataxia; secondly, there is a sharp rise in central nervous system 
(CNS) pressure, so it should not be given in cases of head trauma. On recov-
ery ‘box-walking’ has been noted, but this is rare. Its principal use is in 
combination with an alpha-2 agonist to give reliable sedation. The principal 
alpha-2 agonists are detomidine, romifidine and xylazine. The dosages for 
these combinations are given under the respective drugs, below.

In certain countries – but not the UK – this drug has classified status 
and so special storage and usage rules apply.

7.3 Chloral Hydrate

A long-established drug, chloral hydrate is a hypnotic rather than a seda-
tive. It is supplied as either a crystalline powder or a very concentrated 
solution; the latter should be diluted to form a 10% solution. Reportedly, it 
can be given orally by stomach tube. This must be painful as it is irritant to 
mucous membranes, but this effect will be masked by the hypnotic effect; 
there is no good reason for using the drug in this manner. It has two other 
uses. The first is in combination with thiopentone sodium (see below) to 
provide anaesthesia, and the second is when it is added to the drinking 
water to apprehend a very fractious horse. Since oral chloral hydrate is so 
irritant and bitter, all water needs to be withdrawn for at least 24 h before 
administration. This, I feel, creates a welfare issue and hopefully an alterna-
tive method can be found.

After premedication with acetylpromazine, good anaesthesia can be 
obtained by giving a 10% solution i/v at the rate of 1 g/100 kg (i.e. a 500 kg 
horse will be given 5 g). The horse will then be very sleepy and ataxic. A 
bolus of thiopentone sodium at the rate of 0.3 g/100 kg (i.e. a 500 kg horse 
will be given 1.5 g) will cause recumbency and anaesthesia. This can be 
maintained by further boluses of 0.2 g/100 kg of thiopentone sodium. The 
danger with this regime is that both chloral hydrate and thiopentone sodium 
are extremely irritant if given perivascularly. 
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7.4 Detomidine Hydrochloride

The excellent sedative and analgesic properties make this drug ideal for pre-
medication. It is obtained in multidose vials containing 10 mg/ml. An i/v 
dose of 4 mg/100 kg can be given as premedication, to be followed in 5 min 
by 220 mg/100 kg ketamine given i/v (see below). This will give approxi-
mately 15 min of anaesthesia, which can then be topped up with incremental 
half-doses of both drugs given together i/v for more prolonged anaesthesia. 
Combining it with butorphanol tartrate can enhance its sedative properties; 
for general standing sedation, 2 mg/100 kg can be given i/v in the same 
syringe as 2 mg/100 kg butorphanol tartrate. If i/v injection is impossible, 
this dose can be given fivefold i/m for a similar effect; however, a much 
 longer time is required. Detomidine hydrochloride can be given sublingually 
at ten times the dose rate for really fractious horses, particularly stallions, 
which bare their teeth; once again, a long time is required before sedation 
takes effect. Care should be taken with this drug – like all alpha-2 agonists – 
in the last trimester of pregnancy. Although not recommended, the clinician 
is left in a dilemma as this category of drug provides the best and safest 
sedation. There have never been any problems reported; nevertheless, own-
ers should be well briefed. It is always prudent to delay their use for routine 
procedures like dentistry until foaling has been completed.

7.5 Diazepam

The use of this drug is mainly as an anticonvulsant, although it does have 
sedative and muscle relaxant effects. It should be given i/v; it comes in 2 ml 
vials containing 5 mg/ml. It has two uses. First, it can be given to convuls-
ing foals; a starting bolus of 20 mg should be given i/v. If the foal is still 
twitching, further diazepam can be given very slowly to effect.  Historically, 
practitioners have used pentobarbitone sodium for this purpose; however, 
this drug is difficult to obtain except as the triple-strength version for 
euthan asia (see below). Also, it is irritant if given perivascularly, and sadly 
this is easy to do in a convulsing foal; placing a catheter to prevent this is 
not easy. However, once the foal is more relaxed then a catheter should be 
stitched into place. The second indication for the use of diazepam is to 
obtain total relaxation of the tongue for complicated dental procedures at 
the back of the mouth. Diazepam can be given following sedation with an 
alpha-2 agonist mixed with butorphanol tartrate. An ideal dose is 10 mg for 
a 500 kg horse (i.e. one 2-ml vial); half this dose is suitable for a pony.

7.6 Etorphine Hydrochloride

Originally called M99, it was said to be 99 times more potent than morphine 
sulfate. As will be explained later, horses are relatively resistant to morphine 
sulfate; on the other hand, man is very sensitive to morphine sulfate. This 



Sedation, Field Anaesthesia and Euthanasia 61

explains why this drug is so dangerous if injected into a human – even a 
small quantity can be lethal. The human antidote is naloxone. This should be 
drawn up in a syringe ready for injection before etorphine hydrochloride is 
handled. Just to give the reader an example of the potency of this drug I will 
describe its action in the African elephant. Eight milligrams of etorphine 
hydrochloride will provide anaesthesia to a 350 kg pony if given i/v; 8 mg of 
etorphine hydrochloride will provide anaesthesia to the biggest African ele-
phant in the world, even if only given i/m; such an elephant is likely to 
weigh 3500 kg, i.e. ten times as much. Veterinary surgeons must take care.

Normally, the drug is supplied with acetylpromazine maleate in 10 ml 
multidose vials. The trade name is Large Animal Immobilon. Each millilitre 
 contains 2.45 mg of etorphine hydrochloride and 10 mg of acetypromazine 
maleate, and it is coloured yellow. In the same foam container is the horse 
antidote, Large Animal Revivon. Each millilitre of Large Animal Revivon 
contains 3.26 mg of diprenorphine hydrochloride and it is coloured blue.

Intravenous injection of the correct dose of Large Animal Immobilon, i.e. 
1 ml/100 kg, will result in up to 45 min of anaesthesia. There is some incoor-
dinated movement and juddering, but no violent movement. An equal vol-
ume of Large Animal Revivon given i/v reverses the action. It is also wise to 
give half the Large Animal Revivon dose i/m concurrently. This prevents 
recycling of the drug and allows for a more consistent reversal.

It is dangerous in old or debilitated animals, and it can cause severe 
respiratory depression in the new-born if given at parturition. This can be 
counteracted to some extent by giving 1 ml of Large Animal Revivon i/v to 
the newborn foal. It is dangerous in animals with recurrent airway obstruc-
tion (RAO). Paraphimosis and priapism can follow its use. For all these rea-
sons and because it is so dangerous in man, I do not feel it should be used 
in equine practice.

7.7 Glyceryl Guaiacolate (GG)

A spinally acting muscle relaxant, GG must never be given on its own. How-
ever, in combination with thiopentone sodium (see below) given as an anaes-
thetic following acetylpromazine and detomidine premedication, it is a good, 
safe and inexpensive anaesthetic. A suitable regime for a 500 kg horse would 
be 50 mg acetylpromazine given i/v followed in 40 min by 5 mg detomidine; 
after a further 4 min, the horse should be catheterized. A home-made infusion 
of GG and thiopentone sodium can then be given via the catheter, to effect. 
The horse will fall down and the infusion should be continued until a suit-
able plane of anaesthesia is reached. This can then be topped up to lengthen 
the anaesthesia. The home-made infusion is made by adding 50 g GG 
and 1.5 g thiopentone sodium to a warm solution of 5% dextrose.  Precipitation 
will occur if this solution is allowed to fall below 8°C.

Glyceryl guaiacolate can also be used in combination with ketamine 
(see below) and detomidine as a ‘triple-drip’ infusion; relatively long-term 
anaesthesia can be obtained by this method.
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7.8 Ketamine

This is an excellent short-acting anaesthetic when given in combination 
with detomidine, romifidine or xylazine (see below for the latter two). Diaz-
epam can be given to increase the duration of anaesthesia, but ketamine 
must never be given on its own. A suitable induction regime for a 500 kg 
horse would be 50 mg romifidine given i/v followed by 1100 mg ketamine 
given i/v after the sedative effect of the romifidine is seen; the dose of diaz-
epam for a 500 kg horse would be 10 mg. The anaesthesia can be prolonged 
in anticipation of stimuli by a top-up dose of half the initial dose of both 
drugs given in the same syringe; this can be repeated up to five times.

7.9 Morphine Sulfate

In many countries this is classed as a dangerous drug, and so special stor-
age and usage rules apply. It causes excitement in the horse and should 
never be given on its own; however, it gives very reliable sedation when 
administered in combination with alpha-2 agonists. There have been 
reports of problems with this combination in the donkey, but these have 
not been substantiated. Care should be taken, as various strengths of solu-
tion are supplied. A suitable sedation dose given to a 500 kg horse by 
i/v injection would be 5 mg of detomidine hydrochloride followed in 
5 min by 100 mg morphine sulfate. These should not be given in the same 
syringe as there is a slight danger of excitement. Some practitioners, how-
ever, do feel that although there is a risk it is worthwhile when given for a 
well-supervised colic surgery recovery case. The fear that it causes post-
operative ileus is unfounded. The other main indication is for the relief of 
severe musculoskeletal pain; once again, it should be given following an 
alpha-2 agonist.

7.10 Pethidine Hydrochloride

Like morphine sulfate, this opiate should not be given on its own to horses 
but in combination with acetylpromazine and/or xylazine. A suitable dose 
for a 500 kg horse would be 1 g given i/m following 500 mg acetylproma-
zine and 500 mg xylazine given i/v, producing sedation. It gives good relief 
from both musculoskeletal and gastroenteric pain. Pethidine should never 
be given i/v, as it may cause a violent reaction.

7.11 Romifidine

This is a useful alpha-2 agonist for sedation, both on its own (it will not 
remove the kick reflex) and in combination with butorphanol tartrate. 
A suitable dose for a 500 kg horse would be 25 mg romifidine and 10 mg 
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butorphanol tartrate, given i/v. This combination is not licensed, but is per-
fectly safe given in the same syringe, producing very safe sedation. In frac-
tious horses five times this dose may be given i/m. It can also be used as a 
premedicant for ketamine anaesthesia, at the dose of 10 mg/100 kg.

7.12 Thiopentone Sodium

This is a very inexpensive, short-acting anaesthetic, although it should 
never be given without premedication with acetylpromazine. A suitable 
induction protocol for a 500 kg horse would be 50 mg acetylpromazine i/v 
followed by 5 g thiopentone sodium, also given i/v. Great care should be 
exercised, as thiopentone sodium is extremely irritant perivascularly. There 
is an alarming period of apnoea, but this passes and then the breathing set-
tles into a normal rhythm. For most practitioners ketamine has superseded 
thiopentone sodium. However, it is a very safe induction agent and pro-
vided that the horse is maintained on gaseous anaesthesia for a sufficient 
time then recovery is not violent. It is no longer available as a veterinary 
product, although it is still licensed for human use.

7.13 Xylazine

This is also an alpha-2 agonist, but with a stronger analgesic effect than 
either detomidine or romifidine. It also has a shorter action. A dose of 
300 mg xylazine given i/v to a 500 kg horse would be very suitable for short 
sedation and analgesia, e.g. for rectal examination of a violent colic or plac-
ing a hind leg nerve block in a difficult horse. It can be used with pethidine 
or ACP, as stated earlier, for deeper, more profound sedation. Equally, it 
can be used with butorphanol tartrate. A suitable dose given i/v for a 500 kg 
horse would be 150 mg xylazine and 10 mg butorphanol tartrate. Xylazine is 
particularly useful for sedation in the donkey, when there is a risk of hyper-
lipaemia from inappetance. The i/v dose of 180 mg for a 150 kg donkey will 
give short, but useful, sedation.

7.14 Agents for Euthanasia

The following agents must be used only for euthanasia and never for 
anaesthesia.

Cinchocaine and quinalbarbitone

These two substances are combined as a proprietary product, prepared 
solely for euthanasia, and should never be used for any other purpose. In 
the UK and many other countries it is classed as a dangerous drug and 
certain restrictions are applied on its storage and handling. It is very 
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 viscous and should not be stored below freezing ambient temperature. 
Premedication with any of the sedative regimes described above is worth-
while, unless the horse is recumbent. However, one authority has discov-
ered problems with xylazine given immediately prior to cinchocaine, so I 
would avoid this combination. It is strongly recommended that a catheter 
be put in place following premedication. The dose is 50 ml for a horse and 
25 ml for a pony. The injection is given slowly i/v over a 12 s period. The 
term ‘putting to sleep’ should not be used, as this will raise the owner’s 
perceptions. The horse falls like a ton of bricks and does not sink down 
gently. Often there are some paddling movements, but these are minimal 
if premedication is used. The owner should be warned to lessen the shock. 
It is also prudent to warn of the possible Cheyne-Stokes reaction (abnor-
mal breathing just prior to cardiac arrest), as this can be distressing. How-
ever, having pointed out all these possible problems, this is still the best 
drug available.

Pentobarbitone sodium

A barbiturate routinely used at ‘triple strength’ to euthanize small animals, 
it can cause problems in the horse. If possible, its use should be avoided. 
However, previous deep sedation with any of the combinations described 
above can lessen the dangers. Sedation should be followed by catheteriza-
tion. Then, for a 500 kg horse three 60 ml syringes should be loaded with 
‘triple-strength’ pentobarbitone sodium. This full dose should be injected as 
rapidly as possible. The horse should be held on a long lead rope, not 
wrapped around the hand. The handler should be told to hold on firmly, as 
often the horse will rear or go backwards before collapsing. If no cincho-
caine is available a suitable alternative is to anaesthetize the horse with any 
of the combination of agents listed above and then to give pentobarbitone 
sodium in a controlled manner.

Thiopentone sodium

A barbiturate that can also be used for euthanasia. The horse should 
be anaesthetized with any of the combinations listed above, including thio-
pentone sodium. Once the horse is anaesthetized, a very large dose of thio-
pentone sodium can be rapidly injected i/v but in a controlled manner. A 
suitable dose of thiopentone sodium for a 500 kg horse would be 20 g.

Further reading

Henston Large Animal and Equine Veterinary Vade Mecum, 24th edn. (2008) Henston 
Veterinary Publications, Peterborough, UK.

Turner, A.S. (ed.) (1994) Emergency treatment in the adult horse. In: The Veterinary 
Clinics of North America: Equine Practice. W.B. Saunders, Philadelphia, 
Pennsylvania.
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8.1 Normal Feeding Patterns

In the wild a horse will spend approximately 18–20 h/day foraging and 
feeding. Donkeys feed for slightly less, 14–16 h/day. This may be because 
donkeys are more efficient at digesting food. Working animals must be 
given sufficient time to feed as they also need time to rest. Unlike pleasure 
horses and donkeys in the developed world, which are often too fat, work-
ing equines are normally too thin (see Fig. 8.1).

8.2 The Role and Structure of the Equine Gut

The equine gut, unlike that of the ruminant, has a relatively small stomach, 
approximately 9% of the total gut capacity. On the other hand it has a large 
hindgut, which consists of a colon and a caecum, representing 38% and 16% 
of total gut capacity, respectively. The equine rectum represents 7% of total 
gut capacity, and is extremely efficient at removing the water content of the 
droppings. The long small intestine represents 30% of total gut capacity, 
and it is rarely full; in fact, the total gut fill is usually less than one-third of 
total capacity.

All food has to be converted into a form that can be readily absorbed. 
First of all it has to be physically ground down by the teeth. Although each 
bolus of food will be chewed several times before swallowing, the equine’s 
food, unlike that of the ruminant, is allowed only one passage through the 
mouth. Forage needs to be chewed more than concentrated feeds. Not only 
is there more lateral excursion when long-fibred forage is chewed, but also 
the number of times it is chewed is greater. One kilogram of concentrated 
feed requires 1000 chews, while 1 kg of poor-quality roughage needs three 
times that number of chews. The condition of an equine’s teeth is extremely 
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important, and therefore it is very important that they are checked regu-
larly. However, an equine has only a finite amount of tooth to last its life-
time, unlike a rodent, and therefore only the sharp enamel overgrowths 
should be removed by regular rasping. The occlusal surface, unless there 
are other problems, should not be touched.

After the physical maceration of the food, the animal has to break it 
down chemically, initially in the stomach and small intestine. This is the 
process of digestion, when the enzymes produced by the glands in the 
intestinal wall break down the food. Further along the gut there is a process 
of fermentation, where the animal is assisted by enzymes produced by bac-
teria, protozoa and fungi to break down the fibrous food into nutrients that 
can be absorbed and utilized by the body. The fibre consists of hemicellu-
loses, cellulose and lignin. The latter cannot be broken down by the enzymes 
and is voided via the rectum. Hemicelluloses are digestible fibre, but cellu-
lose requires fermentation by microorganisms before it can be absorbed and 
utilized by the animal.

8.3 Water

Over 60% of an equine’s body is water. It is vital for life. Any depriva-
tion is not only cruel but will depress appetite and reduce the equine’s 
ability to work. It is therefore the most important requirement. It should 
be clean and free from salts. In fact, equines and particularly donkeys 

Fig. 8.1. Horses need to feed 18 out of every 24 hours.
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are well adapted to an arid environment – they will absorb any water 
available in their diet. Donkeys are more thirst tolerant than horses and 
will maintain their appetites in conditions of water deprivation. Never-
theless, their overall requirements are the same. Water should be pro-
vided to all working equines regularly during their work and ad lib 
during their resting time.

8.4 Energy Requirements

Energy is required to live and to work. In the young animal extra energy is 
required to grow. In the adult animal energy is required for reproduction; 
this includes oestrus, mating, pregnancy and lactation.

The main energy requirement is going to be supplied by ingestion of 
carbohydrate. However, some energy may be supplied from the ingestion 
of protein that is in excess of the animal’s protein requirement. Energy can 
also be supplied from a limited ingestion of fat.

In developed countries horses are often fed large amounts of so-called 
non-structural carbohydrates, which are mainly starch. These short feeds 
include corn, which is usually either oats, barley, wheat or maize, which are 
quickly converted by the liver to glucose. Horses, and particularly ponies 
and donkeys, tend to be too fat. This is poor husbandry; it compromises the 
animal’s welfare as it causes many easily avoidable diseases. On the other 
hand, working equines that would benefit from such a diet do not receive 
one in the developing world. The ideal diet for an equine is a high-roughage 
diet containing a large amount of structural carbohydrate. The problem with 
a high-roughage diet is that it takes time to chew, in the region of 18 h/day. 
Time is just what a working equine does not have. Therefore, ideally a 
working equine should receive a balanced diet containing a large amount 
of long fibre containing structural carbohydrate, with a supplement of short 
feed containing non-structural carbohydrate.

Obviously, grass contains both structural and non-structural carbo-
hydrate, and is the most natural food for an equine, bearing in mind that 
it was originally a grazing animal. Grass is also good because it provides 
protein. Once again, there is a disparity between the developed and the 
developing world. In the developed world the grass is ‘too rich’ and 
animals have ample time to eat too much. In the developing world the 
grass is of poor quality and working equines do not have enough time to 
graze it.

The fact that grass can contain high levels of protein is good for grow-
ing and lactating animals. None the less, animals requiring a maintenance 
diet will convert the protein into carbohydrate and then to body fat. Also, 
this conversion requires an increase in liver function, which is not beneficial 
in animals with liver disease.

Grass will grow only if conditions are right. In temperate climates, as it 
requires a certain temperature it will grow only in the warmer times of the 
year. In tropical and semi-tropical climates it will grow throughout the year, 
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but rain or irrigation will be the regulating factor. Because of the seasonality 
of grass it will often be preserved as hay or haylage, or even silage. The 
quality of these preserved forages will vary enormously, depending on a 
range of such factors as the state of the grass when it was cut to the method 
of preservation. The storage conditions are also important. There are certain 
aspects of preserving forage that are hazardous to horses, which will be 
 discussed in Chapter 18 (Poisons).

As stated earlier, energy is required by all horses for maintenance. 
Growing horses require more, and this should be supplied at a regular rate 
so growth is also maintained at a regular rate. In the foal’s early life the 
amount of energy supplied will be regulated to some extent by the mare. In 
turn, she will require a regular supply of energy to maintain her lactation. 
This is a difficult balance to attain. Obviously, the mare will require extra 
energy in late pregnancy to allow for the larger energy requirement of the 
fetus. However, in proportion to her maintenance diet, that increase is not 
large. On the other hand lactation, particularly peak lactation at 4–6 weeks, 
requires a large increase in energy. There is a temptation to overfeed preg-
nant mares in late pregnancy. This should be avoided. Nevertheless, it is 
vital that the energy in the diet is increased at a rapid but steady rate imme-
diately following parturition, so that the mare can maintain her body weight 
and supply milk in increasing quantities. It should be borne in mind that a 
breeding mare will also be required to exhibit oestrus and become pregnant 
at this time.

Obviously, water in food weighs heavily, so that direct comparison 
between foods is not realistic based simply on weight. To allow for this, 
foods are valued by their dry matter (DM) content. It is then easy to work 
out how much digestible energy there is in 1 kg of dry matter for an indi-
vidual feed. A horse will consume approximately 1.5% of its body weight of 
DM daily. If a horse weighs 500 kg (or that is the weight it should weigh), 
then it will eat 7.5 kg of DM. If its daily requirement for digestible energy is 
44 megajoules (MJ)/day, then the diet will require an energy density of 
5.87 MJ/kg DM (44/7.5). Reasonable-quality hay would represent such a 
diet. If the horse was working or lactating, then the diet would have to con-
tain a higher percentage of digestible energy.

8.5 Protein Requirements

As stated above, protein can be converted by the horse to energy. However, 
horses, like all animals, require protein in its own right. Most diets for 
horses, e.g. hay, contain sufficient protein so that providing the energy 
requirements are met there is sufficient protein, and therefore it is not nec-
essary to calculate special protein requirements. A diet of just barley straw 
would supply insufficient energy and protein. It is important to remember 
that this rule of thumb does not apply to young growing animals, lactating 
mares or hard-working animals; these animals will need a diet with a higher 
protein percentage.
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8.6 Fat Requirements

Horses do not have a requirement for fat in their food. Nevertheless, it is 
often present and can be utilized by the horse to fulfil some of its energy 
requirements. It can be used beneficially in the prevention of some of the 
myopathies described in Chapter 11, for example when a horse requires a 
large amount of energy for work but when that energy is supplied as car-
bohydrate, leading to rhabdomyolosis. In such cases it can be added to 
the diet as liquid vegetable oil, up to 500 ml daily for a 500 kg horse. 
Foods that are the by-products of oil extraction from plants often contain 
quite large amounts of fat and can be usefully fed to horses. These often 
contain fat-soluble vitamins which are useful to the horse, as described in 
Section 8.7.

8.7 Vitamins

Vitamins can be divided into two groups: (i) the fat-soluble vitamins 
A, D and E; and (ii) the water-soluble vitamins B, C and K. On the 
whole, the water-soluble vitamins are synthesized in the large intestine 
of the horse. It is the fat-soluble vitamins that can be deficient in the 
horse.

The requirement for vitamin A is normally met by carotene, its 
precursor in plants. This is abundant in green grass and preserved for-
age. However, it is broken down by oxygen and sunlight, and therefore 
may be lacking in old forage. As stated above, vegetable oils are a very 
good source. Deficiency can occur in young animals, pregnant and lac-
tating mares. Vitamin D can also be deficient in this group of horses in 
temperate climates, when there is little sunlight. This problem does not 
occur in the tropics or subtropics, except when horses are confined in 
buildings. Fat-soluble vitamins are stored in the liver, and so prolonged 
deficiency is required for deficiency signs to appear. The main sign seen 
in vitamin A deficiency is damage to the retina of the eye, causing irre-
versible blindness. Deficiency of vitamin D in young animals is manifest 
as rickets.

Vitamin E deficiency is not straightforward, as it is linked with 
the mineral selenium (see Section 8.8, below) in the prevention of nutri-
tional muscular dystrophy. This condition is seen in selenium-deficient 
areas in hard-working horses and lactating mares. It is prevented by the 
addition of selenium to the diet or injections of vitamin E. Selenium 
should not be injected in the horse on account of the irritant nature of 
preparations.

The water-soluble vitamins become deficient only when certain plants 
are fed in excess to horses, e.g. bracken (causing thiamine, vitamin B1 defi-
ciency) or mouldy sweet clover hay (causing vitamin K deficiency). These 
diseases are described in Chapter 18.
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8.8 Minerals

Small quantities of minerals are required by horses. None the less, excess of 
one mineral will cause problems with another. Supplementary feeding 
should be carried out with care.

Calcium and phosphorus

The need for these two minerals is much greater in young animals than in 
mature animals. Work does not increase the requirement, but pregnancy, 
lactation and age increase it by up to 50%. The ratio is important: ideally, it 
should be 1.5 parts calcium to 1 part phosphorus. However, provided there 
is sufficient overall phosphorus, the calcium portion of the ratio may be 
doubled. A horse fed mainly on roughage and little grain is likely to be low 
in phosphorus. On the other hand, a horse fed on a high-grain diet and low 
roughage is likely to be low in calcium.

Sodium and chlorine

Salt requirements are markedly influenced by losses in the sweat. A horse 
in moderate work in a temperate climate will lose 50–60 g of salt a day in 
sweat and 35–40 g of salt in the urine. This may be trebled in the tropics. 
Salt can be supplemented in the diet to about 1% of the total; it should also 
be offered ad lib. Salt poisoning is a danger only for a salt-starved animal 
not supplied with water.

Potassium

Deficiency is rarely a problem in healthy horses, as most roughages and 
protein supplements provide sufficient potassium. Only horses that are 
starved or receiving diuretics are at risk.

Magnesium

Unlike in ruminants, tetany caused by a lack of magnesium is extremely 
rare in horses, although it has been recorded. However, horses do 
require magnesium on a daily basis, at approximately 10 mg/kg body 
weight.

Iodine

Deficiency of iodine is rare as there is normally sufficient iodine in the salt. 
Excess is seen in horses fed large amounts of seaweed.
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Copper, sulfur and molybdenum

These three minerals are linked. High sulfur or molybdenum levels may 
lead to a deficiency of copper. Primary copper deficiency is extremely rare, 
but secondary deficiency has been reported as causing anaemia in the foal.

Selenium

There is a link between selenium and vitamin E. Both are necessary but the 
levels have not yet been determined.

Cobalt, iron, manganese, zinc and fluoride

These do not appear to cause deficiency or excess problems in equine 
 nutrition.

8.9 Food Allergies

Food allergies are extremely rare but will occur. They tend to be non- 
seasonal, unlike allergies to insects. Nevertheless, it should be remembered 
that certain foods are available only at specific times during the year. Own-
ers often think allergies are caused by too high a dietary level of protein; 
this is not the case, but it is a specific protein in the diet that will trigger the 
allergic reaction, which is seen as urticaria. Certain intolerances to gluten, 
etc., seen in man have not been demonstrated in the horse.

The clinician should always eliminate insect sensitivity and contact allergy 
before trying to test for food allergy. There are expensive blood tests available 
to test for food allergies but these have not been verified in the horse. The only 
sure method of diagnosis and treatment is by removing certain items from the 
diet sequentially. Allergies can suddenly develop to a particular food, even if 
that food has been eaten by the horse for many years; that food should be 
removed from the diet for a minimum of 6 weeks. Assuming the condition 
improves, then the animal can be rechallenged, but it is a long, drawn-out pro-
cedure. Pruritus (skin irritation) is not normally a feature, unlike in atopy. This 
latter condition is an extremely rare condition in the horse. It is inherited and 
tends to be seen in young adult horses and becomes worse with age. Intrader-
mal skin testing is the only realistic diagnostic test for atopy.

Further reading

Hickman, J. (1987) Horse Management. Academic Press, Oxford, UK.
Svendsen, E.D. (1997) The Professional Handbook of the Donkey. Whittet Books, 

Linton, UK.
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9.1 The Reasons for Equine Dentistry

Equine dentistry is a major part of equine practice in the UK, accounting for 
an estimated 10–20% of practitioners’ time. A survey of horse owners in the 
UK has shown that 84% of owners elect to have prophylactic dental treat-
ment performed at set time intervals, and guidance on horse ownership 
suggests that dental examination and treatment should be performed on a 
6-monthly basis. The importance of equine dentistry worldwide may not be 
so large. However, an understanding of the basic anatomy of the equine 
head is very important for the equine practitioner.

The horse evolved in the Americas c.55 million years ago. The dawn 
horse (Hyracotherium) was a rabbit-sized animal that browsed on soft leaves. 
It had short brachydont (low-crowned) teeth similar to human or canine 
teeth. There then occurred climatic changes and hence a change in vegetation. 
The evolving horse developed a large caecum and colon for microbial diges-
tion of cellulose. The brachydont teeth of the dawn horse changed to long-
crowned hypsodont teeth to cope with eating an abrasive grass diet containing 
high levels of silica, for up to 18 h/day. As the horse evolved there was a 
migration from South America up through North America, across the Bering 
Strait to Asia. In central Asia there was an evolutionary branching, with the 
southern branch going to the Middle East and Africa; the northern branch 
went to Europe. Man first came into contact with horses at this period. There 
are drawings of wild horses in the Lascaux caves in south-west France dated 
c.15,000 bc. Horses were only a source of food then. However, the first evi-
dence of equine domestication is bit-induced cheek teeth damage in a  fossil 
equine skull dated c.4000 bc found near the Black Sea.

The Middle Eastern horses developed the small, delicate, often dish-
shaped head of the modern Arab horse. These were the stock from which 
the thoroughbreds and Welsh ponies developed. The European branch 

9 Dentistry
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produced the heavy horse breeds with their big head, the warmbloods and 
the traditional ponies. Man has crossed Middle Eastern-type horses with 
European-type horses; simplistically, we then get horses with a small head 
and large teeth and horses with a large head and small teeth. As you can 
imagine, this causes problems with dentition. Also, horses have evolved to 
eat a very abrasive long-fibre diet. Man now provides soft long-fibre diets 
(rye grass is notoriously low in silicates) and soft short feeds, so that the 
natural abrasive quality of the diet has been removed. This also creates a 
need for equine dentistry.

There are structures other than the teeth that are important when 
 considering equine dentistry, as described below. A list of equine dental 
equipment, and their respective functions, is given in Section 4.7.

9.2 Muscles of Mastication

The main muscles are the temporalis and the internal and external masse-
ter. These should be palpated and examined for symmetry. Directly in front 
of a horse is not a very safe place to stand, but it is the only real way that 
the practitioner can examine the differences between the two sides and 
assess symmetry or, in the event of a problem, asymmetry.

9.3 The Temporo-mandibular Joint (TMJ)

This is a very functional joint. Equine dental technicians (EDTs) would have 
horse owners believe that joint problems are common. This is not the case. 
Arthritis of the TMJ is extremely rare, and is normally a result of trauma 
and not the result of poor dental wear. The TMJs should be examined for 
lack of symmetry. If asymmetry is found then ultrasound is the best imag-
ing modality for the TMJ. If using radiography, only skyline views are help-
ful. It should be stressed that major dental pathology might cause TMJ 
disease, but TMJ disease has not been shown to cause dental disease.

9.4 Equine Dentition

A horse has heterodont dentition. This means that it has different types of 
teeth. The canines and the first premolars are brachyodont teeth; the inci-
sors and cheek teeth are hypsodont teeth. Hypsodont teeth have a long 
reserve crown, which is slowly worn down by the grinding of the occlusal 
surface of the tooth. The rate of attrition for the cheek teeth is approxi-
mately 2.5 cm over 10 years. At one time it was thought that the teeth of 
the donkey were harder than those of the horse, but this has been shown 
to be incorrect. The tooth length is finite: no further tooth is formed, unlike 
in rodents. The horse is also diphydont, having both deciduous and 
 permanent teeth.
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There is now a new system of nomenclature for equine teeth. It is not 
actually particularly new, but is new for equines. A Swiss human dentist 
invented it, and it is called the ‘Tridan’ System. Each tooth has two num-
bers. The first number shows which quadrant and the second number 
shows the exact tooth. The quadrants are numbered 1 to 4 by standing in 
front of the horse and starting at the top left (i.e. the horse’s right side), then 
moving in a clockwise direction. The teeth are then numbered from the 
front. The central incisor is number 1, the lateral incisor is 2 and the corner 
incisor is 3; the canine, regardless of presence, is 4; the first premolar or 
‘wolf’ tooth is 5, regardless of presence; the other three premolars are 6, 7 
and 8 and the molars are 9, 10 and 11. To give you some examples: the right 
mandibular corner incisor would be 4/03, the left upper first premolar or 
‘wolf’ tooth would be 2/05 and the third left mandibular molar would be 
3/11.

It appears complicated, but with repeated usage it becomes much 
 simpler. There is general confusion if you describe a tooth as, e.g. the upper 
right second premolar. This is in fact the first cheek tooth in the cheek tooth 
row and may be the first premolar if the ‘wolf’ tooth is absent. If the practi-
tioner is being very correct, the deciduous teeth should be numbered in 
quadrants of 5, 6, 7 and 8. Therefore, the central incisor in a yearling on the 
upper right-hand side would be 5/01. This would then be replaced by 1/01 
at 2½ years of age. At the same stage another example would be the second 
premolar on the lower left arcade in a yearling, which would be 7/07; this 
would be replaced by 3/07 when the cap is shed.

9.5 Eruption Times of Equine Teeth

The eruption of deciduous teeth in foals is fairly consistent. At birth they 
have two cheek teeth in each cheek tooth row, i.e. 06 and 07. The 08s erupt 
within 1 month. They have their central incisors at birth. The laterals erupt 
within 1 week and the corners in 1 month. These incisors are replaced, start-
ing with the centrals, at 2½ years, the laterals at 3½ years and the corners at 
4½ years. The permanent premolars, starting rostrally, erupt at 2½, 3 and 
4 years. There is good evidence that the maxillary cheek teeth shed their 
caps up to 6 months before the mandibular cheek teeth. There is also evi-
dence that colts shed their caps earlier than fillies. The molars, which by 
definition are permanent, erupt at 1, 2 and 3½ years. It is worth remember-
ing that the first molars, the 09s, are the oldest teeth in a horse’s mouth. 
They are the most likely to give problems.

9.6 Prehension of Food

The 12 incisors, together with the lips and tongue, prehend the food. How-
ever, it should be remembered that horses can cope with significant incisor 
pathology without developing problems of ‘dysprehension’. Weight loss in 
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horses is extremely rarely associated with incisor problems. The incisors, 
like all teeth, have cementum on the outside, which attaches the tooth to the 
socket. This is soft and is worn away when exposed. Under the cementum 
is the enamel, which is the hardest substance in the body. It is composed of 
96% inorganic salts. There are two types of enamel: type 1 is the hardest 
and is the most brittle. This is found in the upper cheek teeth. Type 2 is 
slightly softer and less brittle. It is found in the incisors. The lower cheek 
teeth have a mixture of both types. The body of the incisor is formed by the 
dentine, which is 70% inorganic salts. It is softer and much less brittle than 
the enamel. Inside the dentine is the pulp cavity, which provides blood and 
nerves to the tooth. The pulp cavity lies rostral to the infundibulum. As the 
tooth wears it is replaced by secondary dentine, which takes on the colour 
of the food and forms the dental star.

9.7 Oral Examination

Like any veterinary examination the oral examination should be preceded 
by the taking of history. The age and use of the horse are then recorded. Any 
signs of dental disease should be noted. These may be related to eating, dys-
phagia, or grinding of the food, dysmastication. The position and carriage 
of the head should be noted, particularly in relation to the horse’s behaviour 
when being worked. Any problems with the bit should be noted.

A full examination of the outside of the head is the next stage. Particu-
lar attention should be given to any facial swellings, nasal discharge or 
smell. From a position in front of the horse the symmetry of the head is 
examined, with particular reference to the facial muscles, the masseters and 
temporalis, and the tempo-mandibular joints. 

The area of cheek over the cheek teeth should be pushed in towards the 
cheek teeth to gauge a pain reaction. If such a pain response is initiated, it is 
advisable to rasp the buccal aspects of the upper cheek teeth at this point, as 
application of a gag will be resented by the horse.

Next, the head is examined from both sides and the lips curled back to 
examine the incisors. The bars of the mouth are then be examined and pal-
pated. The movement of the jaw should be studied to estimate at what point 
the molar occlusal angle forces the incisors out of occlusion. At this stage it 
is useful to smell the horse’s breath, before washing out the oral cavity with 
a dilute solution of chlorhexidine.

A Hausmann or similar gag should then be applied after warning the 
handler of the dangers. Special arrangements need to be made if there are 
problems with the incisors (see Fig. 9.1).

The commissures of the lips are then closely studied and the tongue 
reflected to examine the lingual aspect of the bars of the mouth. The tongue 
should be thoroughly examined and palpated.

The four cheek teeth rows should be palpated and examined: a tongue 
retractor is useful here to perform a full examination. Next, the buccal 
aspect of the cheek teeth are examined with the aid of a cheek retractor. 
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Once each cheek tooth row has been examined as a whole to check for such 
abnormalities as wave mouth, shear mouth and diastema (see below), each 
individual tooth should be examined. The teeth are next checked for stabil-
ity and the occlusal surface checked for any cavities. To accomplish this, a 
mirror and thin dental probe will be required. Naturally, the teeth should 
be counted to check for missing or extra teeth.

Lastly, it is very important to record all the findings on a dental chart. 
The owner is then given one copy while the other is to be filed for your 
clinical records.

9.8 Ageing the Horse by its Teeth

The eruption of the permanent incisors at 2½, 3½ and 4½ years of age is an 
accurate method of ageing a young horse. Examining the occlusal surfaces 
of the incisors for wear is also helpful, but less accurate. Numerous sur-
veys have been conducted by veterinarians into ageing, and there is abso-
lutely no doubt that as the horse gets older the accuracy diminishes. There 
is a definite reason for this. Some horses have deep infundibulae, others 
shallow. Some horses have pulp cavities near to the occlusal surface and 
others are deeper. So the effect of wear on the appearance of these two 
structures will vary enormously. Other means of ageing, e.g. hooks and 
grooves, are now known to be worthless. The take-home message is to 
record what you see but to put an exact figure only up to the age of 8 years. 

Fig. 9.1. Oral examination of the horse, with a gag inserted.
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There is no doubt that as the incisors erupt with age they take on a more 
triangular shape and they appear to meet at an angle rather than in straight 
apposition.

The canines or tushes occur in male horses, regardless of castration. 
They can also occur in approximately 10% of mares, then appearing small 
or even ‘blind’ when they actually do not erupt through the gingiva. 
 However, in the male they provide a useful clue in ageing, as they erupt at 
4½–5 years. It is the 5-year-old horse with a full set of permanent incisors 
that may be confused with the 2-year-old with a full set of deciduous inci-
sors. If the canine is seen, the horse must be 5 years or older, rather than 2. 
The canines are brachydont teeth, and they should not be confused with the 
first premolar or ‘wolf’ tooth, which is also a brachydont tooth. In the UK 
the first premolars are commonly seen in the upper jaw, but are extremely 
rare in the lower. However, in Australia and the USA they are seen more 
commonly in Standardbreds in the lower jaw.

9.9 Dental Problems Associated with the Incisors

The deciduous incisors are replaced by the permanent incisors from a  rostral 
direction, i.e. the central incisors are replaced first, followed by the laterals 
and then the corners. Occasionally, the deciduous teeth will remain in situ, 
and such a horse should be examined carefully; if the retained deciduous 
tooth is changing the direction of the permanent tooth, the former should 
be removed (in reality it may be that the permanent tooth is not erupting in 
quite the correct direction and so is not pushing out the deciduous tooth). 
Very rarely there are supernumary incisors present, and these are often 
extremely difficult to remove. Therefore, unless these are causing problems, 
they should be left alone. If incisors are fractured then the loose fragment 
should be removed. If both fragments are loose then they both should be 
removed. If food becomes packed between two incisors it should be regu-
larly cleaned away from a caudal direction with a toothbrush. If the food 
has become tightly lodged, it should be removed with a dental pick and the 
diastema (gap between teeth, see below) should be widened with a hack-
saw blade. Rarely, the incisors will have become covered by tartar, which 
should be removed with a small pair of extractors.

If an incisor has become excessively long it should be rasped down 
carefully, so that as soon as the pink stain of the pulp cavity is seen on the 
occlusal surface the rasping can stop. More rasping can be carried out in 
3 months’ time. In cases of shear mouth (described below) the incisors will 
show a marked slant, if the condition is unilateral. Should gradual correc-
tion of shear mouth be carried out then the incisor slant will correct itself. 
If the condition is bilateral then the incisors will take on the shape of a 
smile, with the corners of the upper incisors shorter than the central inci-
sors and the lateral incisors being of intermediate length. The lower inci-
sors will show a mirror image. This configuration is often seen in the 
normal donkey.
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9.10 Dental Problems Associated with the Canines

The canines are brachydont teeth covered in an enamel layer. They are 
always present in male horses regardless of when castration has been per-
formed. They erupt at 4½–5 years of age. They can cause problems on 
eruption, as the mucosa may be tender just before penetration of the tooth, 
but this is a short-lived phenomenon. They also appear in 5–10% of mares. 
They can cause problems if they do not perforate the mucosa, when they 
are termed ‘blind canines’. Owners often think they are a problem, but in 
reality they are not; they are often alleged to be a cause of head shaking, 
but this can be refuted by covering the mucosa with local anaesthetic gel. If 
the horse continues with its problems, then these are unlikely to be due to 
the canines.

The canines have long, curved roots which make extraction impossible 
except by using a buccostomy technique. However, there is actually no 
good reason to extract them. Owners complain sometimes that they are too 
long, but this does not actually cause any problems. They should not be 
clipped, cut or rasped as the enamel layer will be destroyed and the pulp 
may become infected. It is common for them to become covered in tartar, 
which should be removed regularly with a small pair of extractors to 
 prevent gingivitis.

9.11 ‘Wolf’ Teeth

The task of removal should be viewed with caution. Sadly, there is often 
little evidence that the ‘wolf’ tooth is causing the problem. It is often 
extracted on the whim of the owner. The most frightening complication of 
removal is severance of the palatine artery, which runs palatally to the 
upper cheek teeth. If the palatine artery is accidentally severed, there will 
be a large amount of haemorrhage; it is alarming to the owner but not life 
threatening. The vessel is impossible to pick up with artery forceps and 
ligate, so this should not be attempted. Haemorrhage can be controlled by 
digital pressure. However, as soon as the finger is removed haemorrhage 
recommences. The horse should then be sedated. A towel, not cotton wool, 
which is always messy, should be rolled up into a tight roll, and this should 
be put in the mouth behind the incisors in between the cheek teeth. The 
jaws should then be clamped shut with a head collar that is a size too small 
for the horse, and this should then be left in place for at least 45 min. Next, 
the mess in the stable should be cleared up, and the horse led out into a 
paddock before the towel is carefully removed. There still may be some 
haemorrhage, but it will not be so noticeable.

‘Wolf’ teeth very rarely interfere with the bit or the noseband. If these 
teeth are not closely aligned to the 1/06 or 2/06, they are more likely to 
cause problems, and this is particularly so if they stick out at an angle buc-
cally. If there is any doubt as to whether they are ‘wolf’ teeth or canines, 
radiographs should be taken. If they are loose they may affect head  carriage. 



Dentistry 79

If they occur in the mandibles, as seen in Standardbreds, they might well 
interfere with the bit. The most common reason for removing them, how-
ever, is because they obstruct the clinician from rasping the 1/06 and 2/06 
into a smooth outline.

Good sedation is vital for ‘wolf’ tooth removal. Gel containing local 
anaesthetic should be rubbed into the gingiva surrounding the tooth, then 
2 ml local anaesthetic locally infiltrated around the tooth. Some practitio-
ners find it easier to use a butterfly catheter to do this. The tooth then needs 
to be elevated, and it is easier to do this without a gag. The elevators need 
to be concave so they do not slip off the tooth; you can use the corer-type 
elevators, either Burgess or Musgrave. These come with an offset handle 
and a set of different-sized circular elevators. The main thing to remember 
when pushing up with these instruments is to keep one hand on the horse’s 
nose to warn you if the horse is about to move. The lower hand doing the 
pushing must not only push up but also push the handle in medially. This 
will ensure that should the instrument slip, the head of the instrument will 
be directed buccally and not towards the palate. Once the tooth feels loose 
it should be grasped with forceps for extraction. Antibiotics and pain relief 
must be given. Tetanus cover, as with all extractions, is mandatory. There is 
a little haemorrhage, but rarely much.

‘Wolf’ teeth are very easy to extract in young animals; they normally 
erupt at about 6 months. Many fall out naturally at 2½ years of age, when 
the 5/06 and 6/06 are shed as caps.

If the ‘wolf’ tooth breaks off above the gingiva then it is important to 
extract it. If there is very little crown left, it can be removed with Rongeur 
forceps (see Section 4.7). If broken off below the gingiva, it can be left as this 
will rarely cause any harm, but the owner should be informed. After 
removal it is worth checking that there is not a sharp buccal point on the 
first cheek tooth or, worse, a focal overgrowth. If there is, the first cheek 
teeth should be rasped smooth.

9.12 Dental Problems Associated with the Cheek Teeth

Introduction

As mentioned above, cheek teeth are hypsodont teeth with a long reserve 
crown and short roots. Each of the four rows has six teeth – three premolars 
and three molars, which act together as a single grinding unit. There is an 
angulation of 6 and the 11 so that there is a compression force keeping them 
together. This prevents the formation of gaps between the teeth, called 
diastema. As this is a Greek word, the plural is diastemata. A diastema, if 
formed, will allow food packing into the periodontal pocket and a resulting 
gingivitis, which is the most painful equine dental disease. Elephants avoid 
diastema, having evolved a single, large cheek tooth in wear, which lasts 
approximately 10 years and is replaced up to seven times, which is one of 
the reasons that the elephant lives so much longer than the horse.



80 Chapter 9

The equine cheek teeth lie caudal to the bars of the mouth, which is the 
normal position for the bit. Some horsemen erroneously call the bars of the 
mouth the diastema. The bit lies up against the commissures of the lips, but 
does not lie anywhere near the normal position of the first premolar. As 
stated above, the first premolars are vestigial teeth, called ‘wolf’ teeth, with 
short, tapered roots, unlike the canines, which have long, curved roots.

There is another interesting adaptation of the cheek teeth, when a horse 
is said to be anisognathic. This means that the upper cheek teeth are approx-
imately 25% wider than the lower cheek teeth, with the occlusal surfaces of 
the cheek teeth being at an angle of 10–35° – the molar table angle. When 
the incisor teeth are in occlusion the cheek teeth are not in occlusion. This 
occurs when the horse is prehending food or when the head is held by the 
handler ‘in collection’ (the head is held up, with the chin tucked in towards 
the neck). However, as the incisors move laterally, one cheek tooth row 
comes into occlusion. Due to the molar table angle the incisors then move 
apart as the arcade grinds. The incisors then move to the other side and the 
other cheek tooth row occludes. This movement is large when long fibre is 
being chewed but is shorter with short feed.

Therefore, in a normal horse fed principally on long fibre the cheek 
teeth are ground down straight across the occlusal surface at the normal 
molar table angle, but if the horse is not fed long fibre it eats with a chop-
ping motion. The buccal sides of the upper cheek teeth develop sharp 
enamel points and the lingual sides of the narrower lower cheek teeth also 
develop enamel points. These sharp points cause trauma to the cheeks and 
the tongue (see below). If these are not corrected they are self-perpetuating, 
as they restrict the movement of the teeth still further. This then makes the 
molar table angle more acute. If this becomes >45°, it is said to be a shear 
mouth (see below). The sharp enamel points are formed from the lateral 
vertical ridges of the upper cheek teeth and the medial vertical ridges of the 
lower cheek teeth. The sharp buccal points on the front maxillary cheek 
teeth will interfere with the bit and cause the horse at best discomfort, and 
at the worst severe pain.

The upper cheek teeth have infundibulae. If you imagine a tooth in the 
middle of an arcade in profile from a rostral perspective, there are two 
infundibulae formed from the occlusal surface up into the body of the tooth. 
If you then imagine a cross-section of the tooth, these infundibulae will look 
like two eyes of cementum and enamel. The bulk of the tooth is dentine but 
nature, however, has not created the tooth and the infundibulae round and 
square but has made the enamel layer crinkle-shaped. This allows for a 
larger amount of enamel on the occlusal surface. The lower cheek teeth do 
not have infundibulae; they have an irregular arrangement of enamel. 
Because of this and the fact that there is a mixture of types 1 and 2 enamel, 
there are fewer fractures in the mandibular cheek teeth.

When you look into a horse’s mouth you will see ridges on both the 
hard palate and cheek teeth. The ridges on the hard palate allow the horse 
to move the bolus of food between each side slowly backwards before it is 
swallowed. It is therefore ground many times. The ridges on the teeth are 
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called transverse ridges, and these increase the grinding surface area. They 
are locked in a pattern with the ridges on the lower cheek tooth row. If 
these transverse ridges become excessive they will form a diastema in the 
opposite arcade. The clinician must be aware that transverse ridges are nor-
mal: the horse has evolved over 40,000 years and these ridges are a useful 
adaptation to give the horse more grinding surface. They should be rasped 
only if they are really excessive.

Shedding of the deciduous premolars

The deciduous premolars slowly become ground down until they are like 
little hats over the permanent premolars underneath them. These are called 
dental caps. Starting rostrally they are shed at 2½, 3 and 4 years. They are 
therefore not really a problem in the horse that is not bitted at this stage; 
however, they are a real problem in the young horse required to be bitted. 
There is now a great deal of pressure put on veterinarians to remove these 
caps prematurely: this should be resisted. Caps should be removed only if 
loose or the cap in the opposite jaw has been lost. Otherwise, there may be 
damage to the underlying permanent tooth.

Swellings may be seen on the mandibles of the young horse. If these 
are equal on both mandibles they are not a problem. They are particularly 
common in young thoroughbreds and are often called 3-year-old bumps. 
The reason for their formation is that there is not sufficient space in the 
mandible to accommodate the 8 cm of a cheek tooth. If the swellings are 
not mirrored on the opposite side they should be monitored carefully. If 
they burst they are likely to be a tooth root or apical abscess. As the tooth 
is worn down the tooth will erupt and the bone in the mandible will 
thicken with age.

Wearing of the cheek teeth

Slowly, the cheek teeth become worn away at roughly 2.5 mm/year. Even-
tually, most of the enamel surrounding the tooth will have disappeared, 
leaving just the less hard dentine. This becomes smooth, like a pebble on 
the beach. Americans actually state that these animals have ‘smooth 
mouths’. Great care is needed when rasping the odd tiny remaining enamel 
points, as the roots now are very short and it is easy to loosen the tooth. 
Eventually these teeth will drop out on their own, a condition called oligo-
dontia that is common in older animals. It can also occur in the younger 
animal that does not develop the correct number of teeth, but this situation 
is very rare. Oligodontia results in a super-eruption of the opposing tooth. 
Also, because of pressure of the number 6 teeth caudally and the number 11 
teeth rostrally, the cheek teeth tend to move and the spaces between become 
smaller. The opposite condition is called polydontia, where there are super-
numary cheek teeth, an extra caudal cheek tooth being the most common. 
These extra teeth may be connated (i.e. double teeth).
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Parrot mouth

The correct terminology for this condition is ‘relative rostral displacement 
of the maxillary teeth’. This may simply be a lengthening of the maxillary 
bone rostrally to the cheek teeth, i.e. the maxillary teeth are in normal 
apposition but the upper incisors are rostrally displaced with regard to the 
lower incisors: this is a true parrot mouth. Raising the jaw to pull hay out 
of a hay net can increase the visual effect. Horses are grazing animals, so 
any horse with a parrot mouth should be fed on the floor, when the effect 
is then lessened. If the whole maxillary bone is lengthened then the cheek 
teeth will be rostrally displaced. Overgrowths will form on the rostral 
aspect of the front upper cheek teeth and another two overgrowths will 
form on the caudal aspect of the most caudal lower cheek teeth. Care must 
be taken when deciding whether there are lower caudal focal overgrowths 
in small-headed horses. Such horses, e.g. Arabs, have an upward curve of 
their lower caudal cheek teeth called the curve of Spee. The level of the 
lower caudal cheek tooth may be normal for that horse and not a lower 
caudal focal overgrowth.

The opposite condition is often called ‘sow mouth’, or in the USA it is 
called ‘monkey mouth’. It is very much rarer than parrot mouth, and really 
should be termed ‘relative rostral displacement of the mandibular cheek 
teeth’. This condition is seen only in the smaller pony, where an overgrowth 
on the rostral aspect of the lower cheek teeth and the caudal aspect of the 
upper cheek teeth occurs.

Sharp enamel overgrowths

Likely to be found on the buccal aspect of the maxillary cheek teeth and on 
the lingual aspect of the mandibular cheek teeth, these should be removed by 
rasping, keeping the rasp at an angle of 45° to the overgrowths. It is impor-
tant that the occlusal surface is not rasped. The clinician may find it easier to 
carry out this procedure on the maxillary cheek teeth if the gag is not in posi-
tion. In some smaller horses and donkeys the upper cheek teeth rows may 
curve palatally, caudally. In this case a long, flat rasp with an offset will be 
required. If a solid carbide blade is used it will need to be set ‘on the pull’. 
Some clinicians prefer to rasp the sharp enamel overgrowths on 1/11 and 
2/11 with the gag in position, across the mouth, using an upturned rasp. If 
this has a solid carbide blade it should be set ‘on the pull’. Often, there is a 
sharp enamel overgrowth on the lingual aspect of the 3/10 and 4/10 teeth. 
The use of a Gledhill rasp will greatly improve the ease of rasping.

Focal enamel overgrowths

As described above, these will tend to be present on 1/06 and 2/06 in the 
upper jaw, and on 3/11 and 4/11 in the lower jaw in cases of parrot mouth. 
In cases of sow mouth they will tend to be on 1/11 and 2/11 in the upper 
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jaw and on 3/06 and 4/06 in the lower jaw. These are often called hooks, 
beaks or ramps by the layman, but clinicians should stick to the term focal 
enamel overgrowths to avoid confusion.

These overgrowths will need to be rasped to reduce them to the same 
level as the rest of the cheek tooth row. Care needs to be taken when rasp-
ing the number 6 teeth that the pulp cavity is not entered by excessive rasp-
ing. If a small area of pink dentine is seen, rasping should be halted and 
further work then rescheduled for 3 months’ time. If actual blood is seen 
then calcium hydroxide powder should be applied, which will hopefully 
seal the pulp cavity and prevent infection. The clinician will find it very dif-
ficult checking the pulp cavity of the number 11 teeth, although a mirror 
may be helpful. However, it is very rare for the pulp cavity to be that close 
to the occlusal surface. The clinician must also take care that focal enamel 
overgrowths on 3/11 and 4/11 are real overgrowths and not just imagined 
on account of the angle of Spee.

Focal overgrowths can be checked by examining the depth of the 
exposed crown relative to the mucosa. If the level is the same but the caudal 
border is raised, then there is a focal overgrowth that needs rasping. Rasping 
of cranial focal overgrowths is carried out by placing the rasp between the 
gag and the jaw. Care must be taken that the horse does not move its head 
violently, as the rasp will be difficult to withdraw quickly. The type of rasp 
used needs to be short, with a downturned angle to the head; alternatively, 
an offset short rasp can be used, often termed a ‘molar roller’. If a solid tung-
sten carbide blade is used, this needs to be set to cut ‘on the push’. To rasp 
focal overgrowths on the caudal cheek teeth the rasp needs to be very slim 
so that it can be slipped slowly down the cheek tooth row, then placed firmly 
on the caudal overgrowth and moved sharply forward. If a solid tungsten 
carbide blade is used it must be set ‘on the pull’. As his procedure is very 
laborious the clinician may need motorized dental equipment; obviously, 
with the use of such equipment, the horse will need to be sedated.

Excessive transverse ridges (ETRs)

Transverse ridges are normal and are vital for the horse to enlarge its cheek 
teeth area to increase the cheek teeth’s grinding ability. However, occasion-
ally the transverse ridges become excessive. They then tend to form a dia-
stema between the opposing cheek teeth. In these cases, with the gag in 
place the excessive ridge is rasped down to the level of the rest of the cheek 
tooth row. It is important to maintain the correct molar table angle.

Wave mouth

A wave mouth in said to be present when the occlusal surface of the cheek 
tooth row is undulating. Normally, a mirror-image wave is seen on the 
opposing cheek tooth row. These waves may have started with ETRs, but 
this has not been proved. The clinician has a dilemma: excess tooth must 
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not be removed from the occlusal surface; equally, it would be beneficial to 
the horse if the wave is smoothed out. Therefore, with care the clinician 
should rasp down the high points of the exposed crown in both the upper 
and lower cheek tooth rows. The aim is to lessen the wave and not totally 
obliterate it. This procedure can be repeated at 3-monthly intervals.

Step mouth

In some ways step mouth can be a more advanced case of wave mouth. 
However, the former does not normally develop in the same manner, but 
instead from loss of cheek teeth; opposing teeth then super-erupt. In rare 
cases there are extra cheek teeth – polydontia (see above). The clinician has 
to use judgement as to the merits of rasping the overgrown teeth, leaving 
them alone or extracting them.

Missing cheek teeth

This is a condition called oligodontia, normally occurring with age (see 
above). None the less, a few individuals will not develop teeth, either as an 
inherited defect or from trauma to the dental bud during development. 
Without dental management these cases will develop into step mouth, as 
the teeth opposite the missing teeth will super-erupt.

Over-erupted cheek teeth

These occur opposite missing teeth. The problem of super-eruption tends to 
occur in younger animals. These teeth need to be rasped down in stages, as 
the pulp cavity will not be very far below the occlusal surface. They should 
never be cut with shears, as there is a danger that the tooth will split in a ver-
tical direction. Equally, they should not be sawn with embryotomy wire – 
either the pulp cavity will be entered or the heat generated will cause the 
death of the tooth.

Shear mouth

It is normal for a horse to have a molar table angle, with the buccal sides of 
the maxillary cheek teeth higher than the palatal sides. This is mirrored by 
the mandibular cheek teeth, where the lingual sides are higher than the 
 buccal sides. The molar table angle used to be considered to be 10–15°, but 
it is now known that it can be as great as 30° and still be considered normal. 
Exact measurement is difficult, but any angle >45° is considered abnormal 
and is called a shear mouth. This can occur bilaterally, but is much more 
common unilaterally. The clinician will be alerted to the condition as the 
incisors will have a slant on their occlusal surface. The best way of dealing 
with this is to rasp the long side of the cheek teeth slowly, i.e. taking off a 
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centimetre or so every 3 months. There is little need to rasp the incisors, as 
they will correct themselves.

Loose cheek teeth

Whenever the mouth is examined the clinician should feel all the teeth indi-
vidually to check for loose ones. If any are loose these need to be extracted, 
as they will cause pain when the horse is chewing. Sometimes they are so 
loose they can be removed with the fingers without any sedation, but in 
most cases sedation will be required. The tooth can then be grasped by a 
pair of molar extraction forceps. The tooth should be rocked from side to 
side and will eventually come free and may be removed. There is no need 
to pack the hole, as granulation tissue will rapidly fill the cavity.

Diastema

This is the term used for a gap in between two teeth. Normally, food will 
become packed into this gap, then will ferment and cause halitosis; the next 
stage will be gingivitis, the most painful equine dental disease. The horse 
will demonstrate this pain by quidding (dropping) its food. The initial 
course of action should be to clean out all the food from the teeth with a 
dental pick. If there are several diastemata (plural), a water pick is useful. 
The ETR above or below the diastema should then be rasped.

Often, with a week’s course of antibiotics and NSAIDs the mouth will 
settle down and no further action need be taken. Slowly, the rostral caudal 
drift will bring the cheek teeth together and the mucosa will regenerate. If 
this does not resolve the quidding problem, then the diastema should be 
widened with a diastema burr in a ‘Powerfloat’, a fairly expensive piece 
of equipment that may not be available; it is battery powered with a set of 
three diastema burrs. It is very important not to enter the pulp cavity of 
either tooth. The clinician should start burring with the smallest conical 
burr. This is then followed by the bigger conical burr, and finally the larger 
round-headed burr. This is a much less invasive technique than extraction. 
Also, as no real gap will be left in the arcade, there will be no ensuing super-
eruption of the opposing tooth.

Apical abscessation of the cheek teeth

The cause of apical abscesses is debatable. It certainly can be caused by 
damage to the pulp on the occlusal surface of the tooth, but it can also be 
caused by infection tracking down beside the tooth from damage to the 
gingiva and the alveolar socket. Dental caries is rare, but may provide an 
entry port for infection. The apex of the mandibular teeth may be 
 damaged by trauma, again leading to infection. Lastly, infection may be 
blood-borne.
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The main sign of an abscess in the mandibular cheek teeth is a swelling 
below the tooth that may then fistulate. Clinicians should be aware that bilat-
eral mandibular swellings in 2- or 3-year-old horses are normal (see above); 
these are formed because there is not sufficient room in the bone for the tooth. 
Swellings are considered diseased only if they are fistulated or unilateral. If 
there is a unilateral swelling, or indeed a fistula, the horse should be given 
antibiotics for 1 month to see whether the abscess will disappear; if it does 
not then extraction is indicated. The roots of the number 6, 7 and sometimes 8 
maxillary cheek teeth lie in the maxillary bone. The sign of an apical abscess 
will be a swelling and/or fistula. Once again 1 month of antibiotics should be 
tried in hope of medical resolution. If the fistula remains, extraction will be 
required. Normally, the apices of the number 8 and 9 maxillary cheek teeth 
lie in the rostral maxillary sinus; the apices of the number 10 and 11 teeth lie 
in the caudal maxillary sinus; these two sinuses are interconnected. Any api-
cal abscess will be manifest as a unilateral, foul-smelling nasal discharge. A 
month’s course of antibiotics should be tried but is rarely successful in con-
trolling the discharge, and so extraction is the only course of action.

9.13 Cheek Tooth Extraction

Introduction

There are three methods available to the clinician – buccostomy, repulsion 
and oral extraction. For repulsion and buccostomy a general anaesthetic is 
required. For repulsion, a small circle of skin is removed over the offending 
tooth or over the sinus above the offending tooth. The periosteum is scraped, 
then a hole is made in the bone with a trephine and the piece of bone 
removed. A punch is applied to the apical end of the tooth, which is then 
hit hard with a mallet until the tooth comes out. The hole remaining is left 
to granulate. Professor Lane at Bristol Veterinary School, UK, felt that this 
butcher-like technique could be bettered. An excellent surgeon, he devel-
oped a buccostomy technique having fewer postoperative complications. 
However, this technique is not advised, as the nearby salivary gland ducts 
and important nerves are very vulnerable.

The best method for cheek tooth extraction is oral extraction performed 
under sedation and possibly local nerve blocks. This in fact is an old method 
revisited; it is not a difficult technique except in certain circumstances. It 
does, however, require a variety of quite expensive instruments. It is not for 
all practitioners but certainly it is a method that can be used outside of a 
referral centre.

Oral extraction

In some horses the loose tooth can be removed manually without pain relief 
or sedation; however, sedation is normally required. The gingival margins 
of the tooth are elevated both lingually and buccally with dental picks to 
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expose as much of the tooth as possible. Molar spreaders are then applied 
between the tooth to be extracted and the tooth in front for 3 min; this 
 procedure is repeated behind the tooth. Ideally, this procedure should be 
carried out several times using a series of wider and wider spreaders.

The use of a series of spreaders is excellent, but they are expensive 
instruments. Most clinicians can manage with just one pair and a wide den-
tal pick, which serves the purpose well. This procedure should not be car-
ried out between the first and second cheek teeth if the second cheek tooth 
is to be extracted, because of the danger of loosening the first cheek tooth. 
Similarly, spreaders should not be placed between the fifth and sixth cheek 
teeth if the fifth tooth is to be extracted.

The correct size of molar extractors are placed in position on the tooth as 
near to the apex as possible. The correct size is important, and as many as six 
separate pairs may be required. It is vital that the extractors are tight enough 
on the tooth so that they do not slip and cause burring of the tooth. Equally, 
they must not be applied too tightly to the tooth or there is a danger of frac-
turing the tooth. Once the extractors are in place a piece of bicycle tyre inner 
tube is placed around the end of the extractors so that the hands of the oper-
ator can relax. Then the hard part starts. The operator moves the extractors 
with a slow, rocking movement from side to side. It is vital that excessive 
force is not used or the exposed crown will be shattered. Ideally, there should 
be three operatives, one to hold each side of the head of the horse, and one 
to rock the extractors; they should regularly change round, as the procedure 
is very tiring. The worst-case scenario is in the young horse. The rocking 
motion may have to be continued for up to 3 h. However, in the old horse 
even multiple extractions may be accomplished in 20 min.

There are dangers in having the gag open for long periods; the use of a 
kitchen timer is helpful, so that the horse can have a rest every 20 min. The 
gag is not taken off completely, but just lowered to relax the temporo- 
mandibular joint. There are not normally any complications with this joint. 
The extractors are not removed every 20 min because once they are in a 
good position it is better for them to remain in place; to constantly reapply 
the extractors may damage the tooth.

The horse is controlled during long periods of extraction, initially with 
a mixture of detomidine hydrochloride (1 mg/100 kg) combined with butor-
phanol tartrate (2 mg/100 kg) in the same syringe i/v (see Sections 7.2 and 
7.4). This can be topped up as required with half-doses; a 2 h extraction may 
require three top-ups. Ideally, the horse should be in stocks that have a 
front extension, with the head held at the right height with a dental halter. 
Most horses tolerate this arrangement very well; they tend to hang back, 
resting their rear on the tailgate of the stocks. The top-ups can be managed 
by a drip arrangement, which gives a steady infusion of detomidine and 
butorphanol. Diazepam (10 mg for a horse, 5 mg for a pony) can be added 
to the mixture at the start. This relaxes the tongue and allows easier place-
ment of the molar spreaders and extractors.

Obviously, 3 h is an extreme duration. Normally, even teeth in younger 
horses can be removed more quickly than that. The clinician has to continue 
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rocking until a squelching noise is heard. The molar forceps, still in place, 
are elevated with a piece of hard wood taped to them to act as a fulcrum. In 
the young horse with very long teeth the forceps will need to be rotated 
lingually to achieve extraction. The roots are small but the crown is very 
long. In some animals complications may arise because the small roots splay 
out at an angle, which impedes extraction. If teeth have been diseased or 
loose for a long time, hyper-cementosis may have occurred; this makes the 
teeth wider at the apical end. Extraction is therefore extremely difficult, 
 particularly if the tooth is caudal.

If X-ray facilities are available, it is useful to take preoperative radio-
graphs; radiography of a horse’s head is not difficult (see below). Sedation 
is vital, and the use of a rope halter rather than a head collar with buckles is 
mandatory. It is best to use a large plate in order to include the whole cheek 
tooth row. This makes orienting the teeth much easier. It is easier to have 
the chin of the horse resting on something soft and elevated, so that the 
cheek teeth rows are parallel to the floor, which makes obtaining the oblique 
angle easier. However, this is difficult with a really big horse. An oblique 
angle is necessary to highlight the apical aspect of the teeth.

For maxillary cheek teeth the plate needs to be against the affected side 
and the beam needs to come from higher on the opposite side, at roughly 
30° to the horizontal. On the other hand, to highlight apical aspects of the 
mandibular cheek teeth, the beam needs to come from 30° below the hori-
zontal. If there is any facial swelling a marker should be applied there to 
help orientation. It is useful to use a probe in any fistula.

The problem with interpretation comes with the caudal maxillary cheek 
teeth, i.e. numbers 8 to 11, which lie in the maxillary sinus. Obviously, it is 
vital to extract the correct tooth. Normally, the clinician can get correlation 
between the radiographic evidence and visual evidence from very careful 
examination of the teeth with a fine dental probe. If there is any doubt, the 
radiographs should be referred to a more experienced veterinary colleague 
or even a human dentist, as these experts often examine several radiographs 
daily.

Postoperative radiographs can be useful with fractured teeth. With this 
intra-oral extraction technique the old adage, ‘remove the tooth, the whole 
tooth and nothing but the tooth’, does not have to be applied so rigorously. 
Where teeth are fractured at an angle it is more prudent to remove the 
smaller fragment, which normally is easy, and leave the body of the tooth 
in situ. Over time the reserve crown will erupt and the whole occlusal sur-
face will become normal. On the other hand if the fracture line runs down 
into the pulp cavity, it is likely that you will get an apical infection, then or 
in the future, both fragments should be removed.

With this intra-oral approach it is better to allow the socket to granulate 
on its own. This occurs very rapidly and will, without infection, occur within 
3 weeks. If there is a suppurating sinus, the owner should flush out the hole 
with very dilute chlorhexidine solution daily. A sinus will take longer to 
heal, normally 6–8 weeks. If a buccostomy or repulsion technique has been 
used then the socket will need packing with dental impression compound.
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On the day of the extraction phenylbutazone (see Section 5.8) should be 
given i/v for longer-term pain relief following the butorphanol; the owner 
should continue this by mouth for 6 days. This can be supplied in paste 
form in case the horse is inappetant, although horses are rarely inappetant. 
Antibiotics should be given for 2 days before extraction by mouth and con-
tinued for 5 days after the operation. It is not safe to give TMS i/v injection 
at the time of the extraction because of the danger of conflict between TMS 
and alpha-2 sedatives.

It is not advisable to feed long fibre for 2 weeks after the extraction. Ide-
ally, the horse should be kept out at grass. One of the benefits of intra-oral 
extraction is that there is no external wound, and so flies are not a problem. 
After approximately 2 weeks the mouth should be examined to make sure 
the socket is granulating. The owners should be warned that there will be a 
smell from the mouth for some time. In the longer term, clinicians should 
stress to the owners that regular dentistry, particularly rasping of the occlu-
sal surface of the opposing tooth, is vital.

9.14 Radiography of the Equine Head

Introduction

Most portable X-ray machines are quite adequate for imaging of the horse’s 
head, although the task is not easy. Part of the problem is that the majority 
of us do not take sufficient numbers of radiographs to perfect the technique. 
Sedation is vital. A rope halter is helpful, as the buckles on a head collar are 
invariably in the wrong place. A minimum of two operatives is required, 
and they must be adequately protected against radiation.

A padded table or headstand is required so that the rostral mandible can 
be rested. Ideally, the cheek teeth rows should be parallel to the floor (unless 
visualization of a fluid line is required). If there is a sinus tract present it is 
important to insert a radiopaque probe as far into it as possible. If there is a 
swelling on the maxilla this should be marked with a radiopaque marker.

Lateral view

A straight lateral view is rarely useful, since the two arcades of teeth are 
superimposed on each other. However, it is important to have the whole 
cheek tooth row on the image, and so the plate should be large enough to 
accommodate this. The centre of the beam should be focused on the rostral 
end of the facial crest. It is also important to take a true lateral view and not 
a caudal rostral oblique.

Oblique lateral view

This is a much more useful view, as the roots can be skylined (see below). 
Recommendations are as for the lateral view. If the main purpose is to 
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obtain an image of one side of the upper cheek teeth rows, the plate should 
be on that side; the X-ray beam then should be above the head, at 30° to the 
horizontal. On the other hand, if the roots of a mandibular cheek tooth row 
are to be visualized, the camera should be below the horse’s head and point-
ing upwards at 45°.

Open-mouthed views

These are used to visualize the crowns of the teeth. The incisor teeth will 
need to be kept about 25 mm apart, with a piece of wood or a Butler gag. 
The lateral view will be the same as above but the oblique views will be the 
exact opposite, i.e. the beam for the upper cheek teeth rows will be pointing 
upwards from below the horse’s head, while the beam for the lower cheek 
teeth rows will be pointing downwards from above the head.

Dorso-ventral view

The plate should be placed below the mandible and the beam should be 
above the horse’s head, pointing directly downwards. It is very important 
that the head is in a true dorso-ventral plane and the beam is pointing 
directly downwards.

Intra-oral views

These are very useful to visualize the roots of the incisors. However, sophis-
ticated equipment is required for intra-oral views of the cheek teeth.

Skyline view of the TMJ

Workers in the UK at both Edinburgh and Newmarket have described 
these. The camera can be placed above the head and the plate below or 
totally opposite. The actual area of the joint visualized is small. If ultra-
sonography is available the clinician will find it more useful for this joint.

Gamma scintigraphy

Some authorities maintain that this modality can reveal apical abscessation 
earlier in the course of the disease than can routine radiography. None the 
less, it is accurate only very early on in the course of the disease.

Computed tomography (CT)

This is available at some referral centres and is the gold standard, but sadly 
is unlikely to be affordable in most cases.
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Reasons for radiography

The main reasons are:

● differentiation of different types of teeth, e.g. to ensure that we are 
attempting to remove a ‘wolf’ tooth and not a canine;

● differentiation between deciduous and permanent teeth, e.g. to ensure 
we are attempting to remove a deciduous and not a permanent incisor;

● location of tooth root abscessation so that we remove the correct maxil-
lary cheek tooth that is actually causing the unilateral nasal discharge, or 
the correct tooth associated with a discharging sinus or facial swelling;

● location of a fractured tooth and making a decision as to whether both 
parts of the fracture need to be removed;

● location of extra bone laid down on the bars of the mouth by excessive 
use of the bit;

● aiding in the diagnosis of facial swellings, e.g. dentigerous cysts or 
facial tumours;

● location of postoperative dental or alveolar sequestra.

Further reading
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10.1 Hoof Balance

To assess hoof balance, each foot needs to be examined from several differ-
ent perspectives. First of all, looking from a lateral view the hoof pastern 
axis can be evaluated. The angle of the dorsal wall of the hoof should be the 
same as the angle of the first and second phalanges. If the dorsal wall has 
too low an angle the axis is said to be broken back; the reverse, when the 
dorsal wall is too steep, is said to be broken forward. This condition is so 
commonly seen in donkeys that it may even be considered to be normal. The 
coronary band should be examined from the lateral aspect; it should form a 
very gradual downward slope from the dorsal point to the bulb of the heel. 
Secondly, the foot should be examined from behind; the distance from the 
coronary band to the ground should be equal between the lateral and bulbs 
of the heel. Thirdly the foot should be examined from the front; a line 
through the foreleg should bisect the hoof and the coronary band should be 
parallel to the ground. Lastly, the bottom of the foot is examined; the weight-
bearing surface should be symmetrical and the sole slightly concave. Practi-
tioners should note that as many as 25% of horses will not have symmetrical 
feet, comparing left and right. This is not an unsoundness as such but should 
always be noted. Figure 10.1 demonstrates poor hoof balance.

10.2 Puncture Wounds of the Foot

These may be trivial but should never be treated in a cavalier fashion, for if 
deep tissues are involved these wounds can be life threatening (see Fig. 10.2). 
Clinicians need to be careful what they say; it is all too easy to let the owner 
think that the farrier is to blame, but it can be very difficult for the farrier if 
there is little hoof wall in which to place nails well clear of sensitive tissues. 

10 Hoof Conditions and Problems 
Within the Hoof Capsule
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Fig. 10.1. Poor hoof balance.

Fig. 10.2. Careful examination of the foot.
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If the nails are too close to the sensitive tissue but not penetrating it the result 
is ‘nail bind’; the horse will show mild lameness within a few hours of shoe-
ing and there will be pain around the offending nail when hoof testers are 
applied. The offending nail should be removed. Normally, the condition will 
settle down with a relatively low dose of NSAIDs. Clinicians must remem-
ber to determine the tetanus immunity status of the horse.

If there has actually been a shoeing prick there will be immediate pain, 
and there may be haemorrhage. If this occurs actual sepsis is less likely to 
occur but, if it does occur, the degree of lameness will get worse over 48 h 
until in many cases the horse appears to be fracture lame. The shoe should 
be removed and the foot poulticed. If possible the point where the sepsis 
has built up should be cut open carefully with a hoof knife to allow the pus 
to be released (see Fig. 10.3). Timing may be difficult, as from a welfare 
point of view the clinician wants to open the hoof as soon as possible. How-
ever, it is difficult to visualize the purulent tract if the approach is made too 
early. Obviously, NSAIDs will be helpful in this situation. The horse must 
be covered for tetanus. Pressure may be put on to the clinician by the owner 
to administer antibiotics, but these are rarely helpful unless the infection 
has spread up the leg, resulting in a painful swelling. This is not the case in 
the donkey, where an i/m injection of procaine penicillin is helpful.

The third problem associated with shoeing is when the shoe is too short, 
so that the end or ends of the shoe lie not on the wall but on the sole. A corn 
develops in the angle between the wall and the bars of the foot; this position 
is called the ‘seat of corn’. Lameness may be mild unless there is actual 

Fig. 10.3. Pus being drained from the foot with a hoof knife.



Hoof Conditions and Hoof Capsule Problems 95

 sepsis, and then it will be pronounced. Treatment for an infected corn is sim-
ilar to that for a foot abscess, as described following shoe prick. It should be 
remembered that drainage is vital. Corns do not occur in the unshod horse.

Most abscesses in the foot are not related to shoeing, and in fact are 
more common in the unshod horse. The initial penetration often goes unre-
corded, or the infection may be from haematogenous spread. Pus builds up 
between either the wall or the sole of the hard hoof and the underlying soft 
tissue. The pain is intense and is relieved only by releasing it with a hoof 
knife or by the pus breaking out above the coronary band. A classic history 
of an untreated horse would be lameness progressing in severity over 72 h 
and then suddenly improving. If the point where the pus is escaping can be 
found then the point of penetration will be directly below it. Ideally, a hole 
should be made in the sole. Sterile saline can then be irrigated into one hole 
and will flow out of the other. Both holes should be kept open to allow the 
soft tissue to heal within. If pus is allowed to build up again pain will return 
and the degree of lameness will increase. Therefore, it is advisable that a 
poultice is applied until healing is completed. The horse can be shod when 
the infection has dried up. NSAIDs can be given to reduce the pain. Once 
again, the horse must be protected against tetanus.

Clinicians should always be on their guard to detect serious foot pene-
trations. These may cause articular sepsis of the navicular bursa, the distal 
interphalangeal joint or involve the deep digital flexor tendon sheath. If the 
penetration is in the frog or the sulci the path of the penetration will be very 
difficult to follow. The whole foot will be very painful so hoof testers are 
not very helpful. Because of the pain strong sedation will be required, or 
even an abaxial sesamoid block. In the chronic situation it is important to 
debride all the affected tissue and then poultice the foot to allow continual 
drainage. This will occur for several weeks if there has been damage to the 
pedal bone. If there has been synovial penetration radical debridement is 
required. This can be performed with a general anaesthetic and an arthro-
scope. However, in field conditions a cure can be effected eventually by 
radical drainage. This operation is called a ‘street nail’ procedure. Welfare 
here is very important; high doses of NSAIDs will be necessary.

10.3 Thrush

Thrush is a degenerative condition of the horn of the sole and frog caused 
by anaerobic bacteria. It is made worse by poor hygiene, i.e. the horse con-
tinually standing in faeces and urine. None the less, thrush is not caused by 
bad conditions alone and so the practitioner should not be too quick to 
blame the owner. The condition will be recognized by the smell and the 
black, crumbling horn tissue. Rarely does the condition cause lameness 
unless the sensitive tissue is involved. If there is tracking of pus up in the 
middle of the frog, pain may be found in this area under digital pressure, 
and the horse will be seen to be lame when trotted up. Radical removal of 
the abnormal horn tissue is required. Hydrogen peroxide, as a cleansing 
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agent, is useful on account of the anaerobic bacteria present. Formalin, 
 vinegar, zinc and copper sulfate have all been used for treatment in this 
condition. It should be remembered that in all foot pain it is unlikely that 
the degree of lameness will be altered by flexion tests.

10.4 Keratoma

A benign but locally invasive tumour, keratoma is rare. Its initial manifesta-
tion will be seen as ‘pus in the foot’. The observant clinician will notice the 
white disc of abnormal horn. Once the pressure of the pus has been relieved 
the lameness will stop, although it will soon recur. Radical treatment is 
required to remove the wall of the hoof lying over the fat, worm-shaped 
tumour running up towards the coronary band. This has to be removed in 
total or recurrence will occur. The hole in the hoof must be packed with 
gauze soaked in iodine. The hole regenerates very quickly. The condition 
following radical removal carries a good prognosis.

10.5 Laminitis in the Horse and Pony

Laminitis is extremely complex, not only in its aetiology but also in its 
pathology. The classic cause in horses – and more commonly in ponies – is 
too much rich, green grass. Grass that is itself under stress, i.e. when the 
nights are cold but the days are hot, is more likely to bring on an attack of 
laminitis. There will be a higher level of fructans in the grass. Animals 
become overweight, with a rock-hard crest of fat and suddenly become 
acutely lame. This can occur in all four legs, but much more commonly in 
only the front legs. The animal will adopt a classical laminitic stance, lean-
ing backwards and trying to take as much weight on its hind legs as possi-
ble. It will be very reluctant to move. However, if it is on soft ground it will 
move better once it has got started. This accounts for the old-fashioned 
treatment which was to make the animal work. This should not be done, 
however, as it is not only cruel but also it bruises the feet and makes the 
condition worse. Having stated this if the owner thinks that the pony or 
horse is about to get laminitis then exercise on soft ground is beneficial; ani-
mals being worked consistently rarely get laminitis. If a case is suspected 
the animal should immediately be taken away from any access to grass. In 
severe cases of laminitis the animal may well lie down; this is good and 
should be encouraged.

Diagnosis should not be a problem, though inexperienced clinicians 
must beware of mistaking the recumbent laminitic with the recumbent colic. 
Animals with laminitis will continue to eat but obviously, apart from a 
meas ured quantity of good-quality hay, that should be discouraged. The 
animal with laminitis will have marked bounding digital pulses, whether 
felt in the palmar digital position or in the abaxial sesamoid position. The 
laminitic will be reluctant to have a front foot picked up, as this puts a 
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higher load on the already painful opposite front foot. If the clinician is able 
to hold a front foot up it will be found that the foot in the area of the sole 
halfway between the toe and the point of the frog will be extremely sore on 
hoof testing. In very severe cases of laminitis the sole of the hoof will be 
painful even simply on thumb pressure.

Sadly, in neglected cases clinicians will observe that the pedal bone has 
penetrated the sole. In these cases prompt euthanasia is advised. In other 
cases, particularly in heavy horses or cob types, the pedal bone will sink 
within the hoof capsule. This can be perceived by pushing a finger into the 
groove that will have appeared at the coronary band: this action will be 
acutely painful for the horse.

Acute laminitic cases should be treated as an emergency. As stated 
above, the diet must immediately be adjusted to avoid hard food and grass. 
The surface on which the animal is standing is also very important. Sand or 
a very deep bed of shavings are both recommended; straw is less suitable, 
since not only will the horse eat it and may then get an impaction, but also 
the straw may be scraped round by the horse until it is then standing on 
bare concrete. Deep manure might be considered, but it should be avoided 
as it tends to soften the feet excessively and may bring on other conditions 
(see thrush, above). Concrete or very compact earth are the worst possible 
surfaces: these should be covered with rubber matting. If this is not possible 
the feet should be covered with a clog of thick polystyrene. Another action 
which might be suggested is to apply ‘lily pads’, which are pieces of hard 
rubber approximately the same size as the frog. They should be taped on to 
the frog with gutter tape to apply ‘frog pressure’.

There is still an ongoing debate on what to do about shoes. One school of 
thought suggests that you leave the shoes in place, as they are at least provid-
ing some support. It is certain that removing shoes will be very painful for an 
acute laminitic. It is also certain that it will be impossible to replace the shoes. 
Another school of thought suggests you remove the shoes so that the animal 
can be more comfortable taking weight on its soles rather than on the walls of 
the feet. When the animal has become more stabilized, heart bar shoes may 
be fitted to apply frog pressure. These may be either solid-fixed heart bar 
shoes or more sophisticated adjustable shoes, the latter being capable of hav-
ing more pressure applied by being tightened up twice a week. There are also 
modern malleable materials which can be fashioned to the shape of the hoof 
to give the horse more comfort. Obviously, once the initial acute pain is con-
trolled, the feet will need to be trimmed by a skilled farrier. The toes should 
be radically shortened to try to make the angle of the hoof conform to the 
angle of the pedal bone. A skilled farrier will probably be able to do this by 
eye. However, a lateral radiograph will be very helpful here.

Apart from these husbandry aspects the main treatment is focused on 
providing pain relief and reducing the inflammation; NSAIDs will play a 
very pivotal role, the most commonly used being phenybutazone, but oth-
ers described in Section 5.8 all have their followers. Clinicians should pay 
strict attention to the weight of the animal and dose accordingly. They 
should remember that with the husbandry advised above, the weight 



98 Chapter 10

should be reducing rapidly, and doses thus must be reduced accordingly. 
Clinicians must remember that the dose rate of phenylbutazone for the 
 donkey is twice that for the horse.

The other treatment aspect which may be considered is lowering the 
blood pressure by the use of acetylpromazine (see Section 7.1). This medi-
cine is also a tranquillizer, and will have the added benefit that it will help 
encourage the animal to lie down. Owners should be told of this other effect 
so that they are not concerned if the animal appears sedated. Obviously, 
this medicine should only be used for a limited length of time, i.e. for a 
maximum of 3 days.

Laminitis is not only caused by overfeeding of green grass, it can also 
be caused by overfeeding of concentrates. The classic example is the horse 
which has broken into the feed shed and gorged itself overnight. The first 
task in treatment is to try to move the ingesta rapidly through the intestine 
to cut down adsorption. This can be achieved by giving magnesium sulfate 
(Epsom salts; 0.5 kg for a 500 kg horse) dissolved in water, by naso-gastric 
tube. Sodium bicarbonate can be added to this to act as an antacid, as well 
as bismuth and charcoal to act as adsorbents for the toxaemia. It is not only 
the excess carbohydrate that will cause the laminitis but also the toxaemia. 
The NSAID flunixin meglumate should be injected i/v to help counteract 
the endotoxaemia.

Toxins from other sources will also cause laminitis. Metritis from a 
retained fetal membrane, if not treated aggressively, will cause a toxaemia 
and laminitis. Equally, a mastitis if not treated with antibiotics and NSAIDs 
will cause a toxic laminitis. Any poison that causes a toxaemia may result in 
laminitis, e.g. acorn poisoning causing an impaction may well cause a bowel 
toxaemia by delaying ingesta transport time.

Severe pedal concussion, e.g. a pony galloping several miles on a 
tarmac road, will result in laminitis in all four feet. A horse with a fracture, 
if not fully supported by slings, may well develop laminitis in the opposite 
leg to the fracture on account of the excess weight load on that foot.

All these causes must obviously be avoided. However, in the event of 
laminitis the condition should be treated in a similar way as described above.

One other cause of laminitis is high levels of circulating corticosteroids. 
This may occur in Cushing’s disease (see Fig. 10.4), as described in Section 
19.16, or it may occur iatrogenically by veterinarians injecting corticoste-
roids. These injections, e.g. for joint medication, should be limited to a very 
few at any one time. Steroids should not be injected to treat conditions such 
as urticaria in the overweight animal, which is a likely candidate for devel-
oping laminitis.

10.6 Laminitis in the Donkey

Donkeys, like horses, may become laminitic for a variety of reasons, but the 
most common are either too much lush grass or grain overload. Donkeys 
will also suffer laminitis as a result of Cushing’s disease. It is very  important 
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that donkeys are not starved, as this may result in hyperlipaemia, which 
should be avoided at all costs.

10.7 Treating the Lame Donkey as a Result of Infection in the Foot

Many equine clinicians struggle with the lame donkey. The donkey’s 
 stoicism means that it does not react in the same manner to pain or injury as 
a horse or pony. You get the occasional very bad-tempered individual that 
seems to be able to kick out with all four feet at all angles, often with two 
legs at the same time. Nevertheless, most donkeys are good-natured and 
ready to do their work, but are equally happy to be left alone.

The most common cause of lameness in the horse is in the foot, but if 
you consider the donkey, ‘pus in the foot’ is far and away the most com-
mon cause of lameness. It is a very painful condition and we owe it to 
 donkeys not only to ameliorate the condition but also to give them pain 
relief. However, diagnosis is not easy. Rarely will a donkey show pain on 
hoof testers. Paring away the hoof may reveal the source of infection but, 
sadly, many black tracts seem to peter out and not reward the clinician with 
the pus he or she seeks. In the horse, parenteral antibiotics are rarely help-
ful unless the infection has spread up the leg; on the other hand, antibiotics 
seem to be helpful in the donkey: an injection of 5 ml of a penicillin/strepto-
mycin mixture does seem to help some individuals. An Animalintex® poul-
tice (Robinson Healthcare, Worksop, UK) with extra magnesium sulfate 
paste held in place with black gutter tape will help to draw the pus to the 
coronary band or soften the foot to allow drainage.

Oral pain relief can be given disguised in a piece of apple. The donkey 
is very susceptible to tetanus, so remember to check the vaccination status. 

Fig. 10.4. Cushing’s disease resulting in laminitis.
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If there is any doubt, administer a full horse dose of 7500 IU (7.5 ml of most 
preparations) tetanus antitoxin. It is important to try to encourage donkey 
owners to keep their donkeys fully covered for tetanus. The first  vaccination 
of a course can be carried out at this time.

10.8 Problems with the Navicular Bone

The most acute problem with the navicular bone is a vertical fracture. This 
is extremely rare in the front foot but is seen more commonly in the hind 
foot, particularly in the young animal. The normal cause is the young horse 
kicking out really hard at a very solid object, e.g. a reinforced concrete post. 
There will be a sudden onset of acute lameness. The severity of the lame-
ness will pass in a few days, leaving a horse 4/10 lame. The lameness will 
not be affected by flexion tests. Diagnosis can be suggested by the history 
and a response to a palmar digital nerve block, but a definitive diagnosis 
will be achieved only by radiography.

Normally, fusion of the bone will occur but this will take up to 
12 months. It has been suggested that surgery be carried out, by placing a 
long screw horizontally through the navicular bone. However, healing rates 
with surgical intervention do not appear to be better or quicker than with 
conservative treatment. Arthritis is not normally a problem, as fractured 
navicular bone is a condition seen mainly in the young horse; if it occurs in 
an old horse the prognosis is very poor.

There is a multifactoral condition called ‘navicular disease’, a condition 
normally associated with large jumping horses. Nevertheless, it may also be 
seen in big carriage horses, the main clinical sign being a shifting bilateral 
fore leg lameness. The condition will improve with rest but will return with 
work. It will mainly be seen in the 8–12-year-old range. No improvement 
will be seen after treatment with NSAIDs, but pain will be alleviated by a 
palmar digital nerve block. If the principal lame leg is blocked first, the 
lameness in the other leg will become more apparent. Radiographs will 
reveal radiolucent areas in the navicular bone. On post-mortem the navicu-
lar bone will appear to be aerated. Over the past 50 years there have been a 
variety of treatments, both surgical and medical, advocated for this condi-
tion; some have recorded successes but these have never been sustained. 
The biphosphonate tiludronate, recently recommended, may well be help-
ful; this drug is said to reduce bone resorption without affecting bone for-
mation. It has to be administered over a 60 min period as an i/v drip at a 
dosage rate of 0.1 mg/kg.

The most radical treatment for ‘navicular disease’ is neurectomy of the 
palmar digital nerve, but this is not recommended. Often there is incom-
plete desensitization of the heel area and so there is no improvement; sensa-
tion will return in around 4 months. Far more serious consequences are also 
possible, e.g. rupture of the deep digital flexor tendon or loss of hoof wall.

The treatment of choice for the clinician in the field would be the fitting 
of round shoes. Farriers are always reluctant to fit these shoes as they are 
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rather easily pulled off by the hind feet. However, lameness will often 
appear to be alleviated by their use.

10.9 Fracture of the Third Phalanx

This is a condition that can catch out the unwary practitioner. The horse 
will have a swinging leg lameness; it will show positive pain on hoof testers 
and therefore will look like ‘pus in the foot’. However, no black pus track 
will be found when searching the sole. A poultice should be applied to the 
foot and left in place for a week. On removal, still no pus will be found and 
the lameness will be as bad. There will be no swelling further up the leg, 
which you would expect if there had been pus in the foot for a week. An 
abaxial sesamoid nerve block will lessen the lameness, but not totally 
remove it. However, this would also be seen if there was ‘pus in the foot’. 
The only definitive method of diagnosis is radiography. Most fractures will 
heal eventually in 6–9 months, and lameness will slowly improve. The frac-
ture line will still be visible long after the lameness disappears. In a few 
cases the lameness will persist, and in these cases the fracture line will be 
found to have entered the distal phalangeal joint.

10.10 Pedal Osteitis

Pedal osteitis is a very contentious condition. Literally, it means an inflam-
mation of the pedal bone. Indeed, in some lame animals inflammation can 
be seen on a good radiograph of the foot. However, inflammatory changes 
can also be seen in the pedal bones of non-lame horses. The majority of 
clinicians agree that there is a clinical condition of chronic mild lameness 
shown by cob-type horses carrying out long hours of work on hard 
ground. The lame foot can be blocked out by an abaxial sesamoid block. 
These horses improve with rest and NSAIDs. They can be brought back 
into limited work but can never do as much work as before without the 
lameness recurring.

10.11 Bruised Sole

Corns, as discussed in Section 10.2, are a type of bruising caused by ill- 
fitting shoes. However, the sole can become bruised from direct trauma 
caused by an uneven surface; this is less likely if the horse is shod, but it can 
occur even in a shod horse. The lameness will not be very marked on soft 
surfaces, but on stony ground it will be noticeable. Careful examination of 
the sole will reveal the blood-stained area. If there is no further trauma the 
bruising will grow out and the lameness will disappear. However, the 
bruised area may become infected if the sole is cut by a sharp object, e.g. a 
flint; alternatively, the bruised area may become infected by haematogenous 
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spread. In either case there will be secondary sepsis and the clinician will 
have to treat the hoof as if there had been a puncture wound of the sole.

10.12 Problems with the Sidebones

Problems with the sidebones are very rare but are often given prominence 
in textbooks. Pus in the heel is common and can cause diagnostic difficul-
ties. However, for the infection to involve either the bony or cartilaginous 
parts of the sidebone is very rare; if this does occur it is called quitter. The 
traditional treatment was to curette out the infected bone and cartilage 
using a specially designed knife with a spoon-like cutting end, called a 
‘quitter knife’. It is important to remove diseased tissue, and it is safer to 
allow adequate drainage by making a hole below the sepsis. Saline and 
antibiotics can then be instilled at the top end above the bone to flush out 
the infection. Healing will eventually occur by granulation from within. 
Fracture of the sidebone is reported but is extremely rare. Healing will take 
place with time, with the hoof acting as its own splint.

10.13 Damage to the Wall of the Hoof

The most common damage to the wall of the hoof is a vertical crack, often 
called a sand crack. This, if beginning on the distal part of the hoof wall, is 
caused by lack of foot trimming and subsequent trauma. If sand crack is 
treated promptly, by careful trimming and even shoeing, it will not cause a 
problem. If a shoe is applied it is useful to have two toe clips so that the single 
toe clip, which is normally on a front shoe, does not aggravate the crack. The 
hoof wall is replaced proximally from the coronary band and so the damaged 
wall will be replaced by good horn. This can be speeded up by a good diet 
and a supplement containing zinc, biotin and methionine. Sand crack may 
become infected if neglected, and there will then be acute lameness. In these 
cases radical trimming is required to allow good drainage; any exposed sen-
sitive tissue must be protected from further infection while the hoof wall 
grows out. If shoeing is not possible the hoof should be dressed with gauze 
and bandaged with gutter tape; this bandage should be replaced regularly.

A more serious type of vertical crack originates from the coronary band; 
this is particularly critical if there is a horn deficit, as the sand crack will be 
permanent. Hopefully, however, the deficit will not be permanent. In this 
case the sandcrack will grow out provided the crack can be stabilized. After 
correct trimming, the sides of the crack can be brought together with care-
fully positioned staples, or by fixing two screws, one at each side of the 
crack, and joining them with wire. It is wise to bandage the whole hoof 
with waterproof gutter tape. The hoof must be regularly trimmed, and extra 
fixing devices may have to be applied.

Horizontal cracks may appear in the hoof. These occur when the horse 
has suffered some generalized debilitating condition such as laminitis. This 
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latter condition will form a ring around the hoof, and as this grows distally 
a crack may appear. Lameness may not occur unless the sensitive tissue 
underneath becomes infected, and drainage then has to accomplished. 
However, as the horizontal crack nears the distal end of the wall its attach-
ments will be less stable, so that it may break off. If this occurs prematurely 
it will expose sensitive tissue. The horse will then be acutely lame. The sen-
sitive tissue needs to be protected until hard hoof horn overgrows it.

10.14 Proud Flesh Protruding Through the Sole

We have described several times in the foregoing the need to obtain ade-
quate drainage when there is infection within the hoof. Clinicians should be 
aware that on occasions they may enlarge a hole in the sole through which 
proud flesh from the sensitive tissue underneath will then protrude. The 
sole should then be poulticed to make 100% certain that there is no more 
infection. When the clinician is satisfied that there is no remaining infection, 
the proud flesh should be removed with a very sharp knife. There are no 
nerves in this flesh, so the horse will feel no pain, but it is very vascular so 
haemorrhage will be copious. The foot should then be bandaged to allow 
the sole to heal. If the proud flesh is extensive this procedure may have to 
be repeated until the sole is totally closed.

Further reading

Pollitt, C. (2001) Equine Laminitis. Rural Industries Research and Development 
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van Nassau, R. (2007) Hoof Problems. Kenilworth Press, Shrewsbury, UK.
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11.1 Treating the Lame Horse

Like all treatments the clinician needs a history, followed by an examination, 
in order to make a diagnosis. The treatment plan can then be designed.

History

Any history should obviously include the age of the animal and the work it 
is doing. Enquires should be made into any previous lameness or injury. 
The length of the current lameness and whether it had a sudden onset 
should also be discussed. Was the onset injury related? The leg that the 
owner considers to be the problem should be recorded.

Examination

A general examination should be made, which need not be prolonged. 
However, it is vital that the general health status of the animal and its gen-
eral demeanour is assessed. Its stance and any muscle wasting should be 
noted. The animal should be checked for any wounds or infected areas, and 
any swellings noted.

The animal should be walked in a straight line away from and back 
towards the clinician, and any change in gait discussed with the owner. The 
animal is then led round in a 5-m circle to both the left and the right. If no 
severe lameness is noted the animal should be trotted in a straight line. 
Hopefully, agreement will be reached between the clinician and the owner 
as to which leg the animal is actually lame on. Great care should be taken to 
make sure that the animal is lame on only one leg, and that two or more 
legs are not involved.

11 Orthopaedics
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Once the affected leg or legs have been identified, they must then be 
checked carefully for any swelling, which is discussed with the owner to 
determine its duration. Any swelling is palpated carefully to assess texture 
and pain. The hoof is next for examination, after having been picked out 
and squeezed with hoof testers. Each joint should be flexed and extended to 
check for both the degree of movement and any pain. Flexion tests are then 
carried out; ideally, the leg opposite to the lame leg is tested first. Starting 
with the front legs, the leg is picked up and the fetlock flexed firmly. Obvi-
ously, the carpus and the other joints higher up will be partially flexed; flex-
ion should be maintained for 1 min, after which the horse is trotted away in 
a straight line for at least 12 m; any aggravated lameness should be noted. 
This should then be repeated after flexing the carpus more severely. It is 
important not to hold the leg by the metacarpus, as the resulting pressure 
on the tendons may confuse the result. Flexion tests are next performed on 
the hind legs, starting by flexing the fetlock and hock. In the repeat test the 
hock must be as straight as possible while flexing both the stifle and hip. 
When these examinations have been completed, the results should be eval-
uated and then discussed with the owner; a further plan of action may then 
be devised.

It may be decided to carry out these flexion tests again with the horse 
lunged in a circle; perhaps the horse may be examined on different surfaces 
and lunged on various surfaces. It may be decided to canter the horse as well 
as just trotting it. It may even be decided to have the horse pull a vehicle to 
further evaluate the lameness. It should be remembered that this careful 
examination does not require any sophisticated equipment and can be car-
ried out in nearly all circumstances. However, there can be problems; some 
horses, particularly very small ponies, will not trot. Other horses, e.g. pacers 
and Icelandic horses, have a fifth gait and may also be reluctant to trot.

Preliminary diagnosis

Practitioners need always to keep an open mind, but should concentrate 
initially on the common conditions. A large percentage of lameness cases 
are related to the foot, the most common being the so-called ‘pus in the 
foot’. It is rare in cases of ‘pus in the foot’ that some pain is not seen on hoof 
testing. Conditions affecting the foot of the horse are described in detail in 
Chapter 10.

If a preliminary diagnosis is made there is a large benefit to the animal 
on welfare grounds if treatment can be initiated immediately. To give an 
example, a horse may have pastern dermatitis, a condition described fully 
in Section 19.19. If this condition is even moderately severe it will cause 
lameness. Equally, the clinician may be concerned that there is an underly-
ing cause of the lameness as well as pastern dermatitis, which may be on 
several limbs. It is therefore logical to treat the pastern dermatitis and cure, 
if possible, that condition before going on with a more intensive lameness 
investigation.
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If joint pain is suspected it is quite reasonable to treat the animal with 
NSAIDs immediately on welfare grounds. However, it must be remem-
bered that this may interfere with a more detailed lameness investigation, 
although it may cure the condition and render a more detailed examina-
tion only an academic exercise. It is paramount for practitioners to remem-
ber that their role is centred on relieving pain and helping the horse before 
making a definitive diagnosis. It might be argued that only through a really 
accurate diagnosis can the pain be relieved, but with joint pain this is rarely 
the case.

Simple treatment options available to the clinician

1. Non-steroidal anti-inflammatory drugs (NSAIDs; see Section 5.8). These 
must be injected i/v. Those used in equines are phenylbutazone (PBZ), flu-
nixin, ketoprophen, meloxicam and carprophen. This can then be followed 
up in oral form, either as an oral paste in the case of PBZ and flunixin or as 
a powder for them all. Aspirin, the oldest known NSAID, is available as a 
powder. Large doses of aspirin, e.g. up to 100 mg/kg, are often required 
before any effect is seen.
2. Chondroprotection nutrichemicals. There are very few double-blind 
 trials for these chemicals. They are expensive and have exaggerated claims 
for their efficacy but, having said that, it is likely that they do have some 
effect. The clinician should be aware that the ingredients are often not actu-
ally what is stated on the label and that many are not actually available to 
the horse in the form in which they are supplied.
3. Management. Under this heading should be included foot balancing 
and farriery, very valuable adjuncts to treatment that are described in 
 Section 10.1. The main management tool, however, is rest. The ultimate is 
when the animal is cross-tied and in slings. However, so-called ‘box rest’, 
when an animal is confined to a stall or very small outside area, is very use-
ful. It is very important in many conditions when higher doses of NSAIDs 
are being given that the animal is confined so that it cannot overuse the 
damaged joint. Many damaged joints, tendons and ligaments will heal if 
they can be rested. This is very difficult to achieve with certain horses that 
do not settle well when confined, but there are some tricks available to help 
the clinician: (i) having another quiet horse confined in the next box; (ii) 
having a mirror in the stable; or (iii) using various devices that oblige the 
horse to take a considerable time in obtaining its food. Advice should 
always be given with care. It is obviously counter-productive to have a 
horse that constantly ‘box-walks’ confined to a box; it would be better to 
have such a horse confined to a very small paddock.

It is very important that management does not bring on some other 
condition, e.g. having the horse confined on manure, and it then develop-
ing ‘thrush’, or not allowing a horse to move that then develops laminitis. 
All management tools should be discussed with the owner and, if the clini-
cian is in any doubt, a follow-up visit should be arranged.
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4. Glycosaminoglycans. Intramuscularly, these may be effective in certain 
conditions. Their use will be more likely to be worthwhile if several joints 
are involved, but it is expensive.
5. Sodium hyaluronate. An i/v injectable, this is even more expensive, so 
the cost–benefit balance needs to be considered with care.
6. Tiludronic acid. This treatment is even more expensive than the forego-
ing, as not only is the medicine expensive but it also has to be given as a 
drip under veterinary supervision. The main claims for success involve 
spavin (see Section 11.5) and navicular damage (see Section 11.8). However, 
any joint condition requiring bone remodelling should benefit.

11.2 Fore Limb Lameness in the Donkey not Associated with the Foot

It is not sensible here to make a long list of all possible lameness problems 
in the donkey, as many conditions will be covered in the sections below 
on the horse (Sections 11.4 and 11.5). However, it should always be 
remembered that the donkey is an extremely stoical beast. Fractures 
should always be considered with even moderate lameness; obviously, 
any swelling will direct the clinician to the source of lameness. However, 
in the absence of clues it is important to work up the leg methodically 
once foot lameness has been eliminated. Radial paralysis may mislead the 
clinician: the donkey initially appears fracture lame, but careful observa-
tion will reveal that the animal is able to bear weight when the leg is 
placed in the correct position. Normally there is a lack of skin sensation 
on the dorsal aspect of the pastern. Prognosis in these cases is good, as the 
animal rapidly learns to flick the foot forward when walking. Normally 
the animal will appear sound in 3 months, but full sensation may not 
return for over 12 months.

Osteoarthritis causing lameness is common in the elderly donkey, the 
carpus being the most commonly affected joint. Joint effusion is marked. A 
joint block (see Section 11.8) can be performed to confirm the diagnosis, but 
with experience this may be unnecessary. Draining the fluid and injecting 
intra-articular steroid may be all that is required. This procedure gives con-
siderable relief to the donkey, and will often remain so for more than 18 
months. Naturally, it can be repeated, but the effective relief is much shorter 
following second and subsequent injections.

11.3 Hind Limb Lameness in the Donkey not Associated with the Foot

Upward fixation of the patella is not uncommon in the young, poorly devel-
oped donkey, and so the need for median ligament desmotomy is rare. 
Most of these cases will cure with time provided that nutrition and exercise 
are improved. A short course of phenylbutazone is worthwhile.

A much less common condition, which may confuse the practitioner, is 
rupture of the peroneus tertius muscle, part of the reciprocal apparatus. In 
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this condition the stifle will flex but the hock remains in extension. This 
condition may be seen in the old, debilitated donkey, but it has also been 
reported to occur in the overworked animal. The prognosis is not good in 
the older animal, but normal function will return within 2–3 months if the 
debilitated donkey is rested and fed well.

The third condition in this group is when the Achilles tendon slips off 
the point of the hock. This condition will alarm the donkey, which will try 
to move and then may even bolt, as the leg feels strange. However, I do not 
think this condition is actually acutely painful. The prognosis is good and 
normal function returns within 2 months.

11.4 Fore Limb Lameness in the Horse not Associated with the Foot

Sweeny

Sweeny is atrophy of any group of muscles. However, when considering 
the horse it is normally associated with atrophy of the supraspinatus and 
infraspinatus muscles of the shoulder. This is seen as complete wasting of 
these muscles, revealing the spine of the scapula. The cause is trauma to the 
suprascapular nerve by a blow to the point of the shoulder, which may be 
from a kick, hitting a gatepost or striking the shafts of a cart. Nevertheless, 
rarely is the cause of the trauma discovered as muscle atrophy takes time to 
occur. There is no treatment. Rarely do the muscles regenerate. However, 
the horse is seldom lame and can be used as normal.

Inflammation of the bicipital bursa

Again, this is caused by trauma to the cranial aspect of the shoulder, and 
lameness is marked. There will be pain in the area of the shoulder, particu-
larly when the joint is flexed. A standard flexion test will make the degree 
of lameness worse. Treatment is usually by parenteral NSAIDs, or even 
topically. Normally, box rest is not required provided the horse is not 
allowed violent exercise. The horse should become sound within 12 weeks.

Arthritis of the shoulder joint

A rare condition, it is associated with either: (i) violent movement of the 
joint, causing a small fracture of the tuber scapulae; or (ii) a kick, causing a 
small fracture of the lateral tuberosity of the humerus. There is no instability 
of the joint, but the horse will become progressively more lame, particularly 
after flexion. There is rarely any swelling – or indeed pain – associated with 
the area. A definitive diagnosis could be made with a shoulder joint nerve 
block (see Section 11.8). Radiography may be helpful, but often the fracture 
is hard to visualize. Joint medication with a long-acting steroid is helpful, 
and may be effective for 12 months. However, repeated medication will not 
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last nearly as long, and NSAIDs will be palliative only initially. The long-
term prognosis is poor.

Fracture of the scapula

This fracture will present a confusing picture. The horse is going to be very 
lame, with sudden onset. With a severe fracture of the neck of the scapula 
there will be crepitus and abnormal movement, and so the diagnosis will be 
straightforward; prompt euthanasia is the only course of action. However, 
there may be less obvious fractures that, if they do not involve the shoulder 
joint, will eventually fuse and the horse will become sound; this process 
may take 9–12 months. There is no need to box-rest the horse provided no 
violent exercise is permitted.

Paralysis of the radial nerve on its own or associated with a fracture of the humerus

The horse will appear fracture lame. Indeed, there may be a fracture of the 
humerus, which is often the cause of radial paralysis as the nerve runs 
around the humerus in the musculospiral groove. In this case there will be 
crepitus and abnormal movement of the upper leg. Immediate euthanasia is 
indicated. However, it is vital that clinicians recognize when the radial 
nerve is paralysed without fracture of the humerus. The prognosis without 
a fracture is good. The radial nerve may be crushed or badly damaged by a 
fall on concrete or by having the leg crushed high up. Radial paralysis can 
also be caused by long recumbency on a hard surface, and this should be 
avoided at all costs during a long surgical operation.

As the radial nerve supplies all the extensor muscles of the fore limb, 
radial paralysis means that the horse cannot extend either its knee or fetlock, 
so it will drag the hoof along the ground. However, if the foot is placed on 
the ground the horse can bear weight without any problem. Remarkably 
quickly, the horse will learn to flick its foot forward, so that the problem will 
only be obvious to an astute observer. Obviously, the clinician hopes that the 
radial paralysis is only temporary but, even if the radial nerve is perma-
nently damaged, the horse can still be worked as there is no pain involved.

Capped elbow

Normally a self-inflicted problem, this is a bursitis on the point of the olec-
ranon caused by repeated trauma from the hind shoe as the horse gets up. 
It rarely occurs in horses outside, but usually in the stabled horse. The hind 
shoes should be removed and the toes of the hind hooves shortened. A soft 
floor, ideally rubber matting, should be provided, or the horse should be 
turned out. Injecting corticosteroids into the bursa should be avoided on 
account of the danger of sepsis. The prognosis is good, except there is 
always likely to be some scarring. If the elbow develops an open wound 
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then the prognosis is very guarded; topical NSAIDs may speed recovery if 
the wound heals.

Fracture of the radius

Normally disastrous, this may be either compound, severely commuted or 
involving a joint. Nevertheless, in extremely rare cases healing can be accom-
plished with a massive nursing input. For surgical repair a general anaesthetic 
is required. Four holes are drilled into the toe of the hoof, then two wire loops 
threaded through these holes and attached to a rope. Traction must then be 
applied with the horse anchored by another rope around the axilla. When the 
surgeon is satisfied that the ends of the fracture are in apposition, a cast cov-
ering the whole leg, including the foot, is applied as far towards the axilla as 
possible. The horse is given an assisted recovery and kept in slings. The cast 
will need to be removed and replaced in 3 weeks; in a further 3 weeks the 
cast can be removed and the leg splinted in a full Robert Jones, with a lateral 
wooden extension. The horse needs to be kept in slings for a total of 12 weeks. 
Hopefully, by then union will have been accomplished.

Problems associated with the carpus

Clinicians should remember that most conditions associated with the car-
pus are associated with swelling, and so diagnosis of the joint involved is 
straightforward. However, a specific diagnosis will often not be so easy.

Problems with the carpus are commonly seen in the foal soon after 
birth. There may be lateral or medial deviation, which must be differenti-
ated from: (i) valgus, a deviation of the third metacarpal bone laterally; and 
(ii) varus, the less common medial deviation. These latter two conditions 
can be corrected surgically by reducing the growth of one side of the meta-
carpal bone. Surgery involves either the use of staples or stripping the peri-
osteum. This must be carried out before 6 months of age, ideally at 3–4 
months so that there is still ample growth left in the metacarpal bone.

The problem of deviation affecting the carpus cannot be corrected; if it 
is severe euthanasia is indicated. Casting the leg is recommended by some 
authorities, but this is extremely hazardous on account of the danger of 
pressure sores. Conservative treatment should be tried; the mare and foal 
should be kept on a small paddock and glue-on lateral or medial extension 
shoes applied.

There also may be seen a condition of the carpus involving anterior 
deviation, sometimes called ‘bucked knees’. When standing, the horse will 
have one or both knees slightly flexed; if this is seen in a foal the condition 
will resolve in most cases without treatment. However, if it is severe, cast-
ing for a maximum of 10 days should be tried. Normally, the legs will then 
straighten after the cast is removed and the flexor tendons relax. Histori-
cally, the foal with this condition was treated with large doses of oxytetra-
cycline: it was believed that the antibiotic reduced the uptake of calcium, 
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but this is now known to be false. This condition can also occur in the adult 
following injury, resulting in overcompensation of the flexor apparatus; it is 
very unlikely to respond to casting or any other treatment.

Another problem seen in the foal affects not only the carpus but the 
entirety of both forelegs – they are both bowed in the same direction, the 
‘windswept foal’. The cause is thought to be when there is too little space in 
the mare’s abdomen for the developing foal in the uterus. Normally this 
condition, provided the foal can feed, will correct itself.

Clinicians will commonly see, in the adult horse, a swelling on the ante-
rior aspect of the carpus; this is called a hygroma and is a bursitis cranial to 
the carpal joint. It is normally caused by trauma. The horse is rarely lame, 
and the swelling should be left alone. If the horse is lame and the lameness is 
made worse by carpal flexion, treatment should be tried. First, the joint is sur-
gically prepared; under sterile conditions the practitioner should draw off as 
much of the fluid as possible. The joint should be injected with a long-acting 
corticosteroid; a full Robert Jones splint is then applied for 10 days. The con-
dition is likely to recur in 1–2 years, although the treatment can be repeated.

The horses can develop a true carpitis, which is osteoarthritis of the car-
pal joint and normally follows trauma. It will be seen as lameness, but this 
should diminish unless there is a fracture of one of the carpal bones. How-
ever, even without a fracture new bone is likely to be laid down and will 
cause permanent lameness in the long term. Initial treatment with NSAIDs 
will be helpful, and permanent glucosamine treatment may be tried.

The most common fracture in the carpus is fracture of the radial carpal 
bone. However, fractures of other carpal bones will occur, resulting in acute 
lameness. Ideally, the joint should be radiographed and then the chip frag-
ment of the fracture removed surgically. If this is not possible, conservative 
treatment involving box rest and NSAIDs should be tried. If no improve-
ment is then noticed within 3 months, the horse should be destroyed to 
 prevent further suffering.

There is one specific fracture, however, that is not uncommon, which is 
fracture of the accessory carpal bone. Obviously, this could be due to external 
trauma, but it may also fracture from the force of the flexor tendons, which 
run in a groove on its palmar surface; the fragments are pulled apart by the 
tendons. Interestingly, there is rarely severe lameness and the horse will bear 
weight; crepitus can be felt only in the early stages. The horse will show pain 
on flexion of the carpus and there will be marked swelling of the carpal 
sheath. The fracture will be clearly seen on a lateral radiograph. No internal 
fixation should be attempted and outside casting is not needed. A Robert 
Jones bandage is useful to lessen the pain and inflammation for the first 2 
weeks, and NSAIDs should be given. The bone will heal by fibrous union 
within 6 months, and the horse may then be brought back into light work.

Damage to the extensor tendons

The signs of this condition will vary depending on the extent of the dam-
age to the tendon or tendons involved; there will be swelling and pain on 
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palpation. Trauma is the normal cause. Initially, the horse will stumble as 
it will be reluctant to extend its carpus and fetlock. As these tendons are 
not weight bearing, lameness normally regresses rapidly. Horses can 
manage well without one of these tendons, even if totally severed by a 
sharp object.

Contraction of the flexor tendons

This is normally a condition of the neonatal foal. The foal will have prob-
lems if the contraction is so severe that it cannot extend its leg sufficiently to 
bear weight and takes its weight on its fetlock, or worse, on its carpus. If the 
foal can bear weight, its own weight will stretch the flexor tendons and cure 
the condition. If it cannot bear weight action has to be taken. The leg should 
be well padded and then bandaged into a piece of guttering that reaches 
just below its toe and above the carpus; this type of splint may have to be 
applied to both front legs. It should be checked every 3 days to ensure there 
are no pressure sores. As soon as the toe can bear weight the splint should 
be removed to allow the foal’s own weight to stretch the tendons.

In rare cases this condition will be acquired in the first few months of 
life; the tendons will slowly contract, forming a box-shaped foot. The condi-
tion should be very closely monitored. If it becomes too severe, tenotomy 
should be performed; this will require a general anaesthetic and full surgi-
cal precautions. Antibiotics should be given pre- and postoperatively and 
tetanus antitoxin given. Initially, the superficially digital flexor tendon 
should be cut with the tendon under tension. If a bistoury (long, narrow-
bladed knife) is used the incision can be small. If the condition is very severe 
the deep digital flexor tendon needs to be cut. This should be performed at 
a different site to limit the adhesions formed. A gutter splint should be 
applied for 10 days postoperatively.

Damage to the flexor tendons

The most common injury sustained by the racehorse, but is seen much less 
commonly in the working horse. It is mainly a condition of the fore leg, but 
occasionally will be seen in the hind leg. Normally, just the superficial digi-
tal flexor tendon is involved; rarely, the deep digital flexor tendon is 
involved and extremely rarely the suspensory ligament, as described below, 
is involved. Damage can occur high up, just below the carpus, at mid- 
cannon or just above the fetlock joint. When it occurs low down the annular 
ligament may be involved. There will be swelling and acute lameness, with 
pain felt over the site of the damage.

Immediate support with bandaging should be carried out, together 
with NSAIDs. There have been a large number of treatments advised in the 
past, but these have been shown not to be helpful. Rest is the most essential 
treatment. A very recent form of treatment, involving the injection of previ-
ously harvested stem cells, may well be the treatment option in years to 
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come. However, most cases will recover in time, although severe cases may 
well require 9 months. Clinicians should be aware that in rare cases the 
severely damaged tendon will become infected by haematogenous spread. 
In these cases the pain and swelling will not subside as expected. The pus 
will then break out through the skin, just above the fetlock on the palmar 
aspect. Antibiotics and NSAIDs should be given. Provided there is good 
drainage the prognosis is similar to that of an uninfected tendonitis.

Metacarpal periostitis

A condition of young horses, it is often called ‘sore shins’. Its cause is 
thought to be concussion, and is seen only on the fore legs. It occurs in the 
young horse coming into work. There will be bilateral lameness, although 
one leg may be worse than the other. Pain will be elicited by palpating the 
dorsal surface of the metacarpal bone. All manner of treatments have been 
suggested, but time is the main healer. The prognosis is good.

Splints

Splints are very common in the young horse between 3 and 5 years of age. 
They are a disturbance of the interosseous ligament, which binds the 2nd 
and the 4th metacarpal bones to the 3rd metacarpal bone. They are much 
less common in the hind leg. Often, they will appear without the handler 
being aware of them. However, the horse will usually show a 2/10 lame-
ness for 2 weeks, and a hard lump will become apparent; then the lameness 
will recover. Treatment is unnecessary.

Fracture of the splint bone

Damage here can occur in any age of horse, and is normally caused by 
trauma associated with a kick from another horse. There will be a swelling 
over the area and the horse will be 3/10–4/10 lame. The clinician should 
beware of dismissing this lameness, as in many cases it will continue. Mis-
diagnosis is most common in the young horse. Without radiography a 
definitive diagnosis is difficult. If the lameness persists for more than 4 
weeks a fracture should be suspected. Local anaesthetic should be instilled 
into the area, and if the lameness is reduced thereby a fracture should be 
suspected. Many fractures will heal given time, but the correct procedure is 
to remove the lower fractured part of the bone. This should be done under 
general anaesthetic, with full surgical precautions. The clinician will find 
the lower fragment is not very ossified but closely attached to the third 
metacarpal bone; it should then be stripped off with a bone chisel. The sub-
cuticular fascia is then brought together with absorbable suture material 
and the skin closed with interrupted monofilament nylon sutures. The leg 
should be bandaged for 10 days and the horse kept in a box. Antibiotics 



114 Chapter 11

and NSAIDs are useful. Obviously, the horse must be covered against teta-
nus. The prognosis is good.

Damage to the suspensory ligament

The suspensory ligament is the most important part of the stay apparatus. 
Damage called desmitis normally occurs as a result of overextension of the 
fetlock joint when the horse is travelling at speed. The ligament bifurcates at 
the lower end of the metacarpal bone, a common position for damage. The 
actual ligament can be palpated and pain may be elicited. Once again, a long 
period of rest is required. The prognosis is guarded. Suspensory desmitis will 
be found in the hind leg. Lameness will be of low grade and diagnosis is dif-
ficult. Prognosis is very guarded, as often rest will not cure the condition.

Fracture of the metacarpal or metatarsal bone

An extremely serious fracture in either front or hind leg, it is often com-
pound and requires immediate euthanasia. Hairline fractures will be very 
difficult to diagnose without radiography. A full fracture will show crep-
itus and 10/10 lameness. The prognosis is very grave, but casting of the 
whole leg proximal to the carpus may be attempted, with the cast being 
replaced after 3 weeks. At the 6-week point a Robert Jones splint is 
applied for a further 6 weeks. Keeping the horse in slings will be very 
beneficial.

Fracture of the proximal sesamoid bone or bones

An acute injury seen mainly in the racing horse at the end of a race, but it 
may also be seen in the very tired working horse. Normally it occurs in a 
front leg, but it can also occur in a hind leg. There will be very severe lame-
ness and very marked swelling. Obviously, the horse should not be moved. 
Ideally, radiographs should be taken and internal fixation attempted. How-
ever, the clinician in the field needs to use careful judgement. A good 
approach would be to apply a low Robert Jones splint and move the horse 
to a place of safety. If the clinician is very confident of the diagnosis a splint 
can be applied using a 10 cm plank of wood secured to the bottom of the 
foot and then strapped to the cannon. The joint is then in flexion and is tak-
ing the strain off the sesamoids. The horse is confined for 3 days on large 
doses of NSAIDs. The swelling will subside and casting can be attempted. 
The prognosis must be grave.

Fracture of the first phalanx

This injury is normally a disaster as there are often multiple fragments, and 
this is the so-called ‘bag of ice fracture’: immediate euthanasia is mandatory. 
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If there is a single fracture line it will normally involve either the metacarpo-
phalangeal or the proximal phalangeal joint. Lameness will persist, even 
with the fracture healing after long immobilization. Welfare must be consid-
ered. Casting should be carried out only in the young horse. Obviously, 
radiography is very helpful.

Sesamoiditis

The signs of this condition are similar to a sesamoid fracture, as described 
above; there is marked swelling of the fetlock, and pain particularly over 
the palmar aspect. The horse will be reluctant to extend the fetlock. Without 
radiography diagnosis is not possible, and therefore the clinician should 
treat the condition as if there was a fracture and hope that healing will occur 
with time. Certainly, the prognosis is better than for sesamoid fracture, but 
still very guarded.

Arthritis of the fetlock

Unlike ringbone as described below, the extra bone laid down with chronic 
arthritis cannot be palpated. Confirmation of the diagnosis can really be 
made only by intra-joint local anaesthesia. However, the clinician in the 
field can be fairly certain of the diagnosis by the response to flexion tests of 
that leg. Joint medication can be used for treatment or NSAIDs will be effec-
tive for some months, but eventually with either treatment lameness will 
not be controlled and euthanasia must be carried out.

Fracture of the second phalanx

A fracture less common than fracture of the first phalanx, but the advice is 
the same.

Ringbone

A very old term and perhaps one that should not really be used by the vet-
erinary practitioner, it describes extra bone growth on the first and second 
phalanges. A high ringbone is extra bone at the distal end of the first pha-
lanx and the proximal end of the second phalanx, and this can be felt; a low 
ringbone is extra bone at the distal end of the second phalanx, and this can 
only been diagnosed on radiographs. Neither condition causes lameness 
until the joints become involved. As the condition is progressive it is likely 
to cause lameness eventually. Ringbone is caused by concussion, and is 
common in the cob but rare in the thoroughbred. Long-term NSAIDs will 
help, but eventually the lameness will be unresponsive and euthanasia 
should be advised.
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Pyramidal disease

This condition should be termed an exostosis of the extensor process of 
the third phalanx. Initial lameness will be slight, but the condition will be 
progressive. The clinician may think there is sepsis involved, but no 
purulent tract will be found in the toe and no pus will break out at the 
swelling on the coronary band. There is no treatment, and therefore 
euthanasia is indicated.

Fracture of the extensor process of the third phalanx

A condition similar to pyramidal disease, but it will have a sudden onset 
and will look even more like sepsis. Radiography would be useful, but the 
practitioner will be able to make the diagnosis clinically given time and the 
inability to draw out pus with a poultice. The swelling on the dorsal coro-
nary band will remain large. There is no treatment, and therefore euthana-
sia is indicated.

11.5 Hind Limb Lameness in the Horse not Associated with the Foot

Fracture of the pelvis

Normally, this condition will have a sudden onset during fast work. The 
expected pathology is a partial fracture of the wing of the ilium, so crepitus 
will not be felt. However, there will be pain on pressure and with move-
ment. If the neck of the ilium is fractured there will be crepitus and really 
severe pain. There is no treatment and immediate euthanasia should be car-
ried out. In the partial fracture, however, healing will take place provided 
the animal is kept in a box for 6 weeks and then in a very small paddock for 
a further 4 months; the horse should then be able to return to work. There 
will be very little muscle wastage on the affected side.

Dislocation of the hip

Normally a condition in the pony, this will also occur in the horse that has 
been trapped in the harness and has struggled violently to retrieve a hind 
leg. The head of the femur is displaced upward and forward. A rectal exam-
ination should be carried out to confirm that there is no fracture of the 
 acetabulum. The affected limb will appear shorter and on movement the 
hock will turn outwards, but the toe and stifle will turn inwards. Replace-
ment under general anaesthetic is unlikely to be successful. Radical surgery 
has been suggested, but this is not to be recommended. If the pony is a 
mare and is young it might be possible for it to be kept for breeding, as 
young ponies have been documented as forming a false joint. However, 
euthanasia is the likely outcome.
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Rupture of the round ligament of the hip without dislocation

Again, this is mainly a condition seen in the pony, the signs being very 
 similar to those of dislocation of the hip; however, the legs will be of equal 
length. The toe of the affected leg, like the stifle will be held outwards with 
the hock held inwards. Crepitus may be felt per rectum. The prognosis is 
very poor, although box rest and NSAIDs may be tried for 4 weeks. Eutha-
nasia should be carried out if there is no improvement.

Bursitis of the greater trochanter

A condition resulting from trauma after a fall, this is an inflammation of the 
bursal sheath below the middle gluteus muscle. Pain will be felt from pres-
sure over the greater trochanter. There is no crepitus, which would normally 
be felt with a fracture of the acetabulum. The horse will not track up nor-
mally, and muscle wastage will occur quite rapidly. The prognosis is poor as 
there is no treatment, apart from high doses of NSAIDs. If normal move-
ment is not established within 6 weeks, euthanasia should be carried out.

Femoral nerve paralysis

Resulting from trauma when a horse has had its leg caught in the harness 
and violently tries to pull it out, the horse will not bear weight and the leg 
will be held in a flexed position; the horse will be unable to bring its leg 
forward. There will be no crepitus, which would be felt with a fracture of 
the tibia. The horse should receive NSAIDs but not be confined, as the clini-
cian hopes that the nerve supply has not been totally destroyed. There will 
be muscle wastage on the front and the sides of the femur. If there is no 
improvement after 1 month euthanasia should be carried out.

Upward fixation of the patella

A common condition, it is seen in the young, heavy yearling, the 2-year old 
and also in the young pony, but also in older, debilitated animals. The clinical 
signs are diagnostic: the horse will move off dragging a hind leg, which it 
will normally then snatch forward and walk normally. In some cases the leg 
will not come into flexion without really frightening the horse. In a very few 
cases the leg cannot be brought into flexion by any means, including the use 
of a sideline from the neck of the horse round the affected leg below the pas-
tern and pulled strongly cranially. This type of case will require immediate 
surgery, but in the other cases the clinician has a dilemma: conservative treat-
ment involving improvement in the diet, good exercise and NSAIDs will 
often cure many cases, particularly in the young horse. These horses go on 
doing very well and never have further problems with their stifles. On the 
other hand, a few cases will develop problems with arthritis of the stifle later 
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in life, and the clinician might wish that surgery had been done previously. 
Surgery is relatively simple, but once again a few cases later in life will 
develop arthritis. Therefore, as a rule of thumb, give the young horse a chance 
but if it continues to lock up after 2 months, surgery should be performed.

The surgical technique required is sectioning of the median patellar liga-
ment, which must be done standing. It is very difficult under general anaes-
thetic as the ligaments are not under tension. The horse should be sedated 
and the area around the median ligament clipped and prepared for surgery. 
Local anaesthetic is then instilled under the skin and around and under the 
median ligament. The area should be re-cleaned. With full surgical asepsis a 
5 cm incision is made vertically along the median ligament, with the horse 
bearing weight on that leg. With blunt dissection a small pair of blunt-ended 
artery forceps is inserted from the dorsal aspect under the ligament to emerge 
on the caudal aspect. A bistoury is inserted beside the artery forceps and the 
ligament is sectioned in its entirety. The surgeon will perceive the full sec-
tioning as the ligament retracts. The reason that the bistoury is not used on its 
own is because if the horse moves while it is being inserted, some of the liga-
ment will be sectioned but the surgeon may not be 100% sure that the whole 
ligament has been. Three interrupted skin sutures of monofilament nylon are 
required to close the wound. There is no need to dress the wound, but it is 
prudent to keep the animal confined for 10 days before the sutures are 
removed. Antibiotics should be given. Only if there is marked swelling 
should NSAIDs be given. The tetanus status of the horse must be checked.

Inflammation of the stifle joint

As discussed above, the stifle joint may become inflamed from constant 
upward fixation of the patella. Equally, it may become inflamed as a result 
of sectioning of the median patellar ligament, but this latter condition is 
extremely rare.

The horse may also damage its stifle by trying to jump over doors, 
gates, fences, etc.; inflammation of the stifle is termed gonitis. The stifle is a 
very complicated joint and there are many parts that may become damaged, 
e.g. the medial and lateral collateral ligaments, the anterior and posterior 
cruciate ligaments, the menisci and the joint capsule itself. Normally there 
is swelling and, in many instances, pain on palpation. Certainly there will 
be lameness, which will be worse on flexion test. Accurate diagnosis is very 
difficult without radiography, ultrasonography and even arthroscopy. The 
practitioner in the field should try confining the horse to a very small pad-
dock and giving a prolonged course of NSAIDs. If lameness persists joint 
medication can be attempted, but the prognosis is likely to be poor.

Rupture of the peroneal tendon

Discussion of this condition in the donkey will be found in Section 11.3. The 
peroneal tendon is part of the reciprocal apparatus, and in this condition 
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the stifle will flex but the hock will remain in extension. A problem seen in 
the overworked horse, the prognosis is not good in older animals, but nor-
mal function will return in 2–3 months in young horses that are rested and 
fed well.

Rupture of the gastrocnemius muscle and the superficial flexor tendon

The cause of these two conditions is always trauma. Normally, rupture of the 
gastrocnemius muscle precedes rupture of the superficial flexor tendon. The 
condition can occur in both legs at the same time. It normally occurs when a 
horse is trying to stop a heavy cart on a hill when the brakes have failed. The 
principal sign of the condition is a dropping of the hock, so that there is an 
excessive angle in the joint. The horse will appear to be squatting and unable 
to straighten its hind legs. If the Achilles tendon is totally ruptured the horse 
cannot bear any weight and should be destroyed immediately. If only the 
gastrocnemius muscle is partially ruptured on one side, healing may occur if 
the horse can be kept in a Thompson splint for 3 months.

Occasionally the Achilles tendon is not ruptured but slips off the point 
of the hock. This condition is alarming for the horse; it will try to move and 
then may even bolt, as the leg feels strange. However, I do not think this 
condition is acutely painful. The prognosis is good and normal function 
returns within 2 months.

Fibrotic myopathy of the semitendinosus muscle

Again, a condition of the overworked old horse, the semitendinosus muscle 
is damaged due to continual braking while hauling a cart. Adhesions are 
then formed with the semimembranosus and the biceps femoris muscles. 
Initially there will be an alteration of the gait, which will then turn into a 
lameness that will not be altered by a flexion test. As the adhesions become 
ossified the lameness will become more pronounced. The action is patho-
gnomic in that as the foot is about to be placed on the ground it will jerk 
back 10 or so centimetres. There have been heroic attempts at surgery but 
these are rarely successful; euthanasia is the kindest action.

Stringhalt

This condition, which is an involuntary flexion of the hock during forward 
movement, is disastrous in driving horses as the high movement may 
involve the tack. However, it is a condition that can be tolerated in the rid-
ing horse. The aetiology is unknown, but there are plenty of theories. There 
is no treatment. Diagnosis can be made by making the handler push the 
horse backwards and then snatch it forward – the condition is more likely 
to be more obvious in these circumstances. Sadly, there is no effective reli-
able treatment. Sectioning of the lateral digital extensor as it passes over the 
hock has been suggested, but the results are not reliable.
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Shivering

A strange condition of involuntary movement of the hind limbs and tail, it 
is usually more pronounced when the horse is pushed backwards. The aeti-
ology is unknown and there is no treatment. Unfortunately, the condition 
does seem to be progressive. It makes farriery very difficult, especially on 
the hind feet. NSAIDs should be given for 2 days before farriery is 
attempted, as low-grade arthritis will increase difficulties for the farrier.

Spavin

Other than conditions of the feet, this is the most common condition affect-
ing the hind limb of the horse. It is often bilateral, with one leg being worse 
than the other. If the better leg has a flexion test it may appear to make the 
bad leg worse, but when the bad leg is tested a very marked lameness will 
be seen. A spavin is actually an osteitis affecting the medial aspect of the 
proximal end of the third metatarsal bone and the medial aspect of the third 
and central tarsal bones. Classically, in very advanced cases this bony swell-
ing could be felt on the medial aspect of the hock. If it is very pronounced it 
is called a ‘Jack spavin’; if it cannot be felt but the clinician is certain that 
it is present it is called a ‘blind spavin’. There are two other swellings in 
that area that may cause confusion for lay people. The first is a fluid swell-
ing caused by joint effusion; this may indicate that a spavin is forming or, 
like a windgall on the fetlock, be of no relevance, and is called a ‘bog 
spavin’. The second is an enlargement of a superficial vein, the saphenous, 
which is of no relevance but is called a ‘blood spavin’.

Joint nerve blocks will establish a diagnosis, which can be reinforced by 
radiography. If a bony swelling is felt it is likely that joint medication will 
not be effective. In these instances the horse should be medicated with 
 suitable NSAIDs until sound, and then worked. Slowly, the medication can 
be reduced. It is hoped that the affected joint will ankylose and render 
movement of the hock, which will be reduced, pain free.

Thoroughpin

The familiar name for tenosynovitis of the tarsal sheath, which is a fluid-
filled swelling that can be pushed from one side of the deep digital flexor 
tendon to the other in a position level with, or just below, the point of the 
hock. It does not affect the horse and in fact it does not indicate the likeli-
hood of any other problems, and should therefore be ignored.

Curb

An enlargement of the posterior aspect of the fibular tarsal bone usually 
seen in the young animal, e.g. the yearling with poor conformation of the 
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hock. When it is forming and there is inflammation there will be transitory 
lameness, but this will disappear to leave a small bony swelling, which 
should cause no further problems.

Capped hock

A condition of the stabled horse that repeatedly traumatizes the point of 
the hock when rising. Obviously, a good bed and rubber matting will pre-
vent the condition. However, once it has occurred it is not so easy to treat, 
particularly if the skin has been broken and there is infection. The horse 
should be given antibiotics and NSAIDs. Oily cream should be applied to 
the wound and the horse turned out. Some cases are the result of a horse 
continually kicking a trailer ramp, and in these cases either the horse 
should be allow to travel free or the tail ramp should be well cushioned.

11.6 Back Problems

Fractured ribs

A very painful condition, this normally results from an accident within the 
shafts of a cart. The clinician should be aware of the danger of pneumonia 
and pleural effusion, as described in Section 13.5. Antibiotics and NSAIDs 
should be given as soon after the accident as possible. The horse should be 
rested for 6 weeks before bringing it slowly back into work.

Myositis of the psoas and longissimus dorsi muscles

Often used as a blanket diagnosis for conditions of pain in the back, these 
cases can either be simply rested or given a course of NSAIDs. These 
NSAIDs may be given parenterally or may be rubbed in daily, as they now 
are available in a skin-penetrating form. Naturally, it is vital that these are 
applied with gloved hands.

Kissing spines

A difficult condition to diagnose accurately, the underlying theory behind 
this condition is that on account of the mobility of the horse’s back, the verti-
cal spinal processes in the thoracic region touch and set up an inflammation, 
resulting in pain in that area. Skyline radiography will confirm that the 
spines do actually meet. If the pain is nullified by injecting local anaesthetic 
into the area around the spines the condition is thought to be confirmed. The 
spines may then be shortened by radical surgery under general anaesthetic, 
but there is some doubt on the usefulness of this operation. Obviously, a 
long rest period is required after such radical surgery. It is possible that the 
inflammation may have resolved in that same length of time.
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11.7 Neck Problems

Vertebral fractures

Spinal fractures can occur in the back as well as in the neck; however, as 
radiography is very difficult for the large bulk of the back but is much eas-
ier in the neck region, fractures tend to be diagnosed more readily in the 
neck. Pain may be felt in the area of the fracture, and in severe fractures 
crepitus may be felt. There will be a reluctance for the horse to move its 
neck, and this can be demonstrated by the ‘carrot test’. A carrot is shown to 
the horse and then moved round to the shoulder region. A normal horse 
should be able to reach around and bite the carrot on both sides. The carrot 
is then passed up the horse’s brisket so that it projects just in front of its fore 
legs; once again, a normal horse should be able to reach the carrot. The cli-
nician is going to have at least some idea that there is a problem with the 
neck if the movement shown by the carrot test is impaired. Also, the whole 
area of the neck should be tested for sensitivity by pinching small pieces of 
skin with a pair of artery forceps, and if there is any sensitivity deficit it 
should be noted.

The clinician without radiography will have difficulty with diagnosis, 
and in these cases the horse should be rested, given a course of NSAIDs 
and re-examined at 2-weekly intervals. If the neck pain diminishes, then 
obviously the horse should be given more time, but if the pain is just as bad 
after 2 months then euthanasia is justified.

Wobbler syndrome

Mainly a condition of the young thoroughbred, it is rarely seen in other 
breeds and therefore might be seen in the young carriage horse. The age 
range would be 2–8 years, but most are in the younger range. The path-
ology occurs in the cervical region and involves a narrowing of the bony 
canal containing the spinal cord. The main sign is a progressive ataxia of 
the hind legs. There is no resistance to a tail pull as the horse is walking. 
The horse will have difficulties when turning in a tight circle and will fall 
when the condition has progressed. The progressive nature of the condition 
is important, as this will help the clinician to differentiate it from an injury 
to the spinal cord in the cervical region: the latter is likely to have a sudden 
onset. There is no treatment. Euthanasia is indicated before the horse 
becomes a danger to itself and its handler.

11.8 Nerve Blocks

Introduction

Nerve blocks are described earlier in the text as an aid to diagnosis. This book 
has been written for the practitioner in the field who has not got access to 
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sophisticated imaging equipment; nor in most cases is a really accurate diag-
nosis required. Therefore, few nerve blocks are described below. The working 
horse is normally well trained and well behaved. However, having large num-
bers of injections into their legs quickly makes them unhandleable. The diag-
nosis may be very laudable from an academic point of view, but the horse has 
been ruined for performing its work. The clinician may choose instead to make 
a clinical judgement and inject joint medication into a suspected diseased joint 
under sedation, rather than make a definitive diagnosis.

The positions for injection as described below are called blocks. Obvi-
ously, nerve blocks cannot be medicated. However, joint blocks are the same 
for blocking and medication. All procedures should follow aseptic precau-
tions, but these must be particularly strict for the joint blocks. Opinions vary 
as to the wisdom of instilling antibiotics into the joint at the same time as 
other medication; on the whole, it is better to give the antibiotics parenterally 
and instil as little foreign matter into the joint as possible. It should be remem-
bered when consulting other textbooks that the location of the nerve block is 
described for the thin-skinned thoroughbred horse; most working horses 
have thick skin and often scarred legs, which makes the location of under-
lying structures difficult. Only the useful nerve and joint blocks for the field 
practitioner are described here, and the list is by no means exhaustive.

Palmar digital nerve block

A simple joint block for use in the field, this will help the clinician decide 
whether there is pus in the heel, an infected corn or problems with the 
navicular bone. It can be by-passed if these are not suspected. Following 
preparation, the leg is held up by the practitioner and 3 ml local anaesthetic 
injected at both sides over the palmar digital nerve at the distal end of the 
first phalanx, using a 25-gauge needle 16 mm in length; it is advisable to 
inject the medial branch first. To locate the nerve in the thick-skinned horse, 
the clinician should feel for the beating palmar digital artery – the nerve 
will run just caudal to the artery. A thin, fibrous structure may be felt cau-
dally to the nerve – this is the ligament of the ergot. The local anaesthetic 
must be injected dorsally into this ligament. Allowing a minimum of 10 min, 
the block can be tested by pushing a ballpoint pen into the bulb of each 
heel: the horse should not react. In the event of failure the clinician should 
wait a further 10 min, then the block should be repeated.

Abaxial sesamoid nerve block

Considered the most useful nerve block for the field practitioner, this will 
block out the foot. Clinicians should be aware that in acute sepsis of the 
hoof only partial function will be restored. This block can not only be used 
for direct diagnostic purposes but also to anaesthetize the foot for surgical 
procedures, e.g. digging out an abscess or removing a keratoma. It should 
not be used to lessen pain in the acutely laminitic animal, as this may make 
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the condition worse. After preparation, the leg is held by the practitioner 
and 5 ml local anaesthetic injected at both sides over the palmar nerve at the 
side of the distal end of the sesamoid bones, using a 25-gauge needle 16 mm 
in length; it is advisable to inject the medial nerve first. To locate the nerve 
in the thick-skinned horse, the clinician should feel for the beating of the 
palmar artery; the nerve runs just caudal to the artery. Allowing a mini-
mum of 10 min, the block can be tested by pushing a ballpoint pen into the 
coronary band on the dorsal aspect of the hoof: the horse should not react. 
In the event of failure the clinician should wait a further 10 min, then the 
block should be repeated.

Coffin joint block

Attainment of this joint block is not easy. However, it is much easier in a 
diseased joint as the slight joint effusion will aid placement of the 21-gauge, 
40 mm needle. For blocking a normal-sized joint, 5 ml local anaesthetic will 
be required; the larger foot will require up to 10 ml. Full aseptic precau-
tions must be taken. With the foot on the ground and an assistant holding 
up the opposite leg, a skin bleb of 1 ml is placed 2 mm above the coronary 
band and 2 mm laterally from the midline. After 10 min a 21-gauge needle is 
inserted at an angle to meet the midline at the level of the coronary band; 
the needle should also be angled slightly caudally. Joint fluid should be 
seen on the hub of the needle before either the local anaesthetic or the med-
ication is injected.

Fetlock joint block

Once again this joint block is not easy, but again it is easier in a diseased 
joint as the slight joint effusion will aid placement of the 21-gauge, 40 mm 
needle. For blocking, at least 10 ml local anaesthetic will be required, more 
for the heavier horse. Full aseptic precautions must be taken. Initially, with 
the leg bearing weight and an assistant holding up the opposite leg, a skin 
bleb of 2 ml is placed laterally palmar to the cannon bone and dorsal to the 
lateral sesamoid bone. After 10 min the hoof is lifted by an assistant and the 
joint flexed. Next, a 21-gauge, 40 mm needle is inserted directly into the leg 
through the collateral ligament caudal to the cannon bone and past the dis-
tal end of the lateral sesamoid. Joint fluid should be seen on the hub of the 
needle before either the local anaesthetic or the medication is injected. In 
some instances fluid will not emerge, even although the needle is correctly 
placed. Negative pressure with a syringe may be required.

Carpal joint block

In a diseased joint this block is easy. Both the carpometacarpal and intercar-
pal joints communicate. The joint should be blocked with 10 ml local anaes-
thetic. Full aseptic precautions must be taken. Initially, with the leg bearing 
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weight and an assistant holding up the opposite leg, a skin bleb of 2 ml is 
instilled at the distal end of the carpus just lateral to the midline, i.e. lateral 
to the main extensor tendon. After 10 min the hoof should be lifted by an 
assistant and the joint flexed. A 21-gauge, 40 mm needle is then inserted 
directly into the leg to the lateral aspect of the main extensor tendon, angled 
towards the midline. Joint fluid should be seen on the hub of the needle 
before either the local anaesthetic or the medication is injected. As much of 
the synovial fluid as possible should be drawn off before medication.

Shoulder joint block

The shoulder is a very difficult joint to penetrate, and practitioners in the 
field are advised not to block this joint but only to medicate it after making 
an informed guess on the diagnosis of arthritis in the joint. It is a very deep 
joint, and therefore a 19-gauge, 90 mm spinal needle will be required. Full 
aseptic precautions must be taken. The horse must be heavily sedated. A 
skin bleb of 3 ml local anaesthetic is placed with a 25-gauge, 25 mm needle 
over the area of the groove between the two prominences of the lateral 
humeral tuberosity. After 10 min an assistant should hold up the opposite 
front leg so that the affected leg is bearing weight. The spinal needle is 
inserted into the notch between the cranial and caudal prominences and 
directed in a straight line towards the opposite elbow. Negative pressure 
will be required to confirm that the needle is in the shoulder joint.

Tarsometatarsal joint block

Another difficult joint to medicate, this is best done under good sedation 
and therefore nerve blocking of the joint is not advisable for a practitioner 
in the field. Full aseptic precautions must be taken. With an assistant hold-
ing up the opposite hind leg, a skin bleb of 3 ml local anaesthetic is injected 
with a 25-gauge, 25 mm needle over the plantarolateral surface of the hock 
in the area of the fourth metatarsal bone. After 10 min, again with the oppo-
site hind leg held up, a 19-gauge, 40 mm needle is inserted just proximal to 
the head of the fourth metatarsal bone in a small depression between the 
head of the fourth metatarsal bone and the distal aspect of the fourth tarsal 
bone. The needle will need to be inserted to an approximate depth of half 
its length. If a bleb of joint fluid is not apparent, the needle should be rotated 
as this will often yield joint fluid. This joint is the one to be medicated for a 
spavin. The clinician should be aware that this joint communicates with the 
central tarsal joint and the tarsotibial joint in less than 50% of horses.

11.9 Exertional Rhabdomyolysis Syndrome

A multifactoral condition, this is a very well-known clinical entity in the 
working horse worldwide. However, knowledge about its pathophysiology 
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is being discovered at the time of writing this book. There appear to be two 
types of the acquired form, one sporadic and the other recurrent. There is 
also an inherited form called polysaccharide storage myopathy (PSSM); this 
condition can be diagnosed only by muscle biopsy.

The clinical picture is extremely variable, but is always related to exer-
cise. The exercise does not need to be violent, but is usually more strenuous 
than the horse is accustomed to. Attacks often follow a period of rest – even 
as little as 1 day – which accounts for its old-fashioned name of ‘Monday 
morning disease’. It also goes under the titles ‘tying up’ and azoturia. Onset 
is normally sudden, the horse being reluctant to move; there may be 
increased sweating and there is pain in the gluteal area; the heart rate will 
be raised and the horse may paw the ground. It can be differentiated from 
colic as there are normal gut sounds and rolling is not a feature. The urine 
will be discoloured a red–brown colour, but this will take some hours to 
appear. It is extremely rare in ponies.

The acute disease is a clinical emergency, and therefore the handler 
should carry out immediate first aid. All exercise must stop and the tack 
removed. If the animal is sweating it should be dried off and rugged up if 
in cold conditions.

The clinician must then give i/v NSAIDs; there is anecdotal evidence 
that flunixine is the NSAID of choice. Ideally, a serum sample should be 
obtained to measure CK levels, which would be expected to be raised by 
several thousand. This measurement is useful, so that a follow-up sample 
may be taken in 2–3 weeks to guide the clinician through the course of the 
condition. NSAIDs are then continued by mouth, with the horse having 
total rest. On clinical improvement, and ideally on studying CK levels, the 
horse may be brought back slowly on to very light exercise, which can then 
slowly be built up.

One of the main trigger factors is a high-starch diet, so prevention is 
based on lowering starch in the diet. The clinician has a dilemma, for if the 
horse is expected to work hard it will require energy and this energy is nor-
mally supplied as starch. Therefore, in cases of recurrent exertional rhabdo-
myolysis starch in the diet should be slowly replaced by vegetable oil; this 
can be given at up to 500 ml for a 500 kg horse.

Further reading

Stashak, E.S. (1987) Adams’ Lameness in Horses. Lea & Febiger, Philadelphia, 
Pennsylvania.

Wyn-Jones, G. (1988) Equine Lameness. Blackwell Scientific Publications, Oxford, UK.
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12.1 Principles of Wound Healing

Wound healing is a continuous process, but classically it has been divided into 
four phases: the inflammatory phase, the debridement phase, the repair phase 
and the maturation phase. It is prudent for clinicians to warn owners about 
these phases so that they will not alarmed by the progress of the healing. This 
is particularly important if they are dressing the wound themselves.

Inflammatory phase

There is always acute inflammation whether the injury is surgical, physical, 
chemical or from infection, with an immediate vascular and cellular 
response. The blood clot will hopefully fill the wound in a sutured wound. 
The smaller the clot the better, as excessive seroma formation will delay 
healing from pressure necrosis and bacterial growth. The inflammatory 
phase lasts approximately 6 h and is often called the golden period, as 
wounds sutured in this period tend to heal better. The clinician has a 
dilemma when trauma has occurred: should care be forfeited for speed? 
Should the wound be sutured immediately or should the animal be moved 
so that it can be cleaned more thoroughly?

Debridement phase

The second phase begins about 6 h after the incident and lasts up to 12 h, 
and is mainly a white blood cell response. During this phase it is important 
that good surgical debridement and haemostasis is carried out. Obviously, 
good drainage should be arranged, particularly if the wound is infected. 
Drainage is paramount to ensure good healing.

12 Wounds
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Repair phase

This next phase normally begins after 12 h and proceeds after barriers such 
as blood clots, necrotic tissue, debris and infection have been removed. 
There should be epithelialization, but this may be delayed until a granulat-
ing bed has formed.

Unfortunately, with wounds on the horse’s leg granulation bed formation 
may be too vigorous, so that epithelialization cannot occur quickly enough to 
cover the excessive granulation tissue, called proud flesh. This overzealous 
granulation formation is particularly prevalent in thoroughbred and Arab 
horses. Normally, granulation tissue is proceeded by fibroplasia, which 
appears after 3–4 days; this is early scar tissue and will continue for approxi-
mately 3 weeks. Tensile strength slowly increases as the collagen is laid down; 
in large wounds tensile strength is still only 80% of the original after 1 year.

Except when granulation is excessive, it is very beneficial, as it allows 
epithelial cells to migrate. It is very resistant to infection. Wound contrac-
tion is centred around granulation, as is collagen formation. However, it 
does not look very pleasant and owners should be warned. Wound contrac-
tion is what owners are looking forward to, but this may be slow or non-
existent if excess proud flesh occurs.

There is considerable debate about proud flesh formation: why is it so 
common on the legs of thoroughbreds and Arabs? When it occurs on large 
lacerations on the body it has a very similar appearance to equine sarcoid 
formation (see Fig. 12.1).

Maturation phase

The final phase is really the realignment of collagen along the lines of ten-
sion. Like bone formation, where there is constant new bone growth from 
the action of osteoblasts and constant bone lysis from osteoclasts, collagen 
is constantly produced and, hopefully to a lesser extent, lysed.

12.2 Factors Affecting Wound Healing

Age and physical status

It is stating the obvious, but younger animals heal more quickly than do 
older animals; equally, fit horses heal faster than those suffering from sys-
temic disease.

Blood loss

There is no direct link between anaemia and delay in wound healing. How-
ever, anaemia resulting from a cause other than blood loss from the wound 
is certainly not beneficial and should be treated accordingly.
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Uraemia

Uraemia will certainly delay wound healing, so any kidney disease should 
be treated and monitored.

Malnutrition and protein deficiency

Horses in this situation will certainly be slower to heal than horses receiv-
ing adequate nutrition. Fats can be synthesized by the body from carbohy-
drates and carbohydrates can be synthesized from protein; however, protein 
can be made only from ingested protein or its digestive by-products, e.g. 
amino acids and peptides. Therefore, a protein-rich diet should be fed to 
wounded horses. Certain amino acids, e.g. methionine, are particularly 
important for wound healing.

Trace elements

Zinc and copper are especially important for wound healing, although 
other minerals such as calcium, phosphorus, iron and manganese are also 
required.

Fig. 12.1. Granulation bed.
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Vitamins

Obviously these are all important for normal body function. However, the 
fat-soluble vitamins A and E are very important in wound healing. Care 
should be taken, as excess of either of these vitamins will delay healing. 
Vitamin K is vital for blood clot formation, while vitamin C is essential for 
wound healing. Although vitamin deficiency is rare in the horse, chroni-
cally debilitated and undernourished animals will obviously benefit from 
vitamin supplementation.

Veterinary medicines

Certain medicines, e.g. anti-inflammatory drugs, both non-steroidal and 
steroidal, are known to delay healing, and so their use should be consid-
ered carefully. Certain inflammatory responses, e.g. oedema, also delay 
healing, so their use must be carefully monitored and controlled. A good 
rule is not to use either, particularly corticosteroids, unless there is a very 
strong indication, and then only to give them for a short period of time.

We must also consider local anaesthetics; these certainly may delay 
healing when they are administered into the area of the wound, but in many 
cases this may be unavoidable. However, nerve blocks should be used 
whenever possible and the amount of local anaesthetic injected kept to the 
minimum.

Antiseptic preparations

As these may well delay healing, obviously there must be a compromise. 
The skin before surgery must be made as sterile as possible, but the use of 
antiseptics for cleaning traumatic wounds should be limited. Foreign mater-
ial must be removed or wound healing will never occur. Copious amounts 
of clean water are, in my opinion, much better that small amounts of anti-
septic solutions. The ideal is a running hose of drinkable water.

Trauma

When considering surgical wounds it is vital to remember that trauma will 
cause bruising of tissues and delay healing, and therefore should be kept to 
the minimum. Scalpel use is considerably preferred to scissor action and 
blunt dissection, from a wound-healing consideration. However, surgical 
technique should not be compromised.

Poor blood supply

Inevitably, this will delay healing, but in most instances the clinician cannot 
help the situation. Wounds around the perineum and on the head heal 
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quickly as there is a good blood supply, but wounds on the lower limbs on 
the whole heal slowly on account of the relatively poor blood supply.

Movement

On the whole, movement will delay healing; therefore, stabilization should 
be the goal. However, certain studies have indicated that some limited 
movement, provided it is gentle and minimal, will encourage healing.

Infection

All infection will delay healing. Total aseptic surgery is the goal and as 
short a surgical time as possible is the aim. The use of antibiotics should not 
be a substitute for good surgical practice. Naturally, antibiotics will be 
required for non-surgical wounds. In elective surgery prior blood levels of 
systemic antibiotics are worthwhile. The role of topical antibiotics is cur-
rently under debate: rarely are they justified and they may well help in fos-
tering antibiotic resistance.

Necrotic tissue

Another factor that will certainly delay healing, this should be removed by 
careful and systematic debridement. The resulting ‘dead space’ is also not 
conducive to healing and should be obliterated if at all possible.

Foreign bodies

Whether these are small or large, they will delay healing indefinitely unless 
removed. In the case of small particles of matter, the surgeon might rely on 
providing good drainage, but large foreign bodies will have to be removed. 
Their location may not be easy to find, and so ultrasonography or radiogra-
phy may be helpful. However, these modalities are in a single plane and 
the third dimension may be very misleading.

12.3 Classification of Wounds

There are many ways to classify wounds. Obviously, they can be classified 
by where they are on the body, e.g. a head wound. They could also be clas-
sified as to their cause, e.g. a surgical wound or a rope burn. However, the 
easiest way is to classify them by how they appear.

● Abrasion: often termed graze. The top layers of the skin are stripped off 
but the whole epidermis is not cut through.

● Bruise: caused by blunt trauma. There is usually considerable swelling.
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● Haematoma: in essence, a severe bruise where the swelling is actual 
blood.

● Contusion: a severe bruise but there is also considerable skin damage.
● Puncture wound: a deep, penetrating wound caused by a sharp instru-

ment; invariably infected, as there is poor drainage. This is the most 
common wound allowing the tetanus organism to multiply in the 
unvaccinated animal. It is vital in any wound situation that the clini-
cian establishes the tetanus vaccination status of the animal and takes 
action accordingly.

● Laceration: a large and long wound that may well involve not only the 
skin but also deeper structures.

● Complicated wound: may not be as extensive as a laceration but always 
involves deeper structures, which complicates repair and healing.

● Burn: caused by either heat or chemicals. Both the depth and extent of 
damage are important, and various figures are suggested: a rule of 
thumb is that the animal is unlikely to survive if more than 25% of its 
body surface is destroyed. As burns are extremely painful and invaria-
bly become infected, euthanasia must always be considered on welfare 
grounds. Burns should not be covered with cotton wool or gauze, as 
these will only make the situation worse. The first thing for the owner 
to do is to cool the area with cold, clean, drinkable water; then, if the 
burns are on the limbs these should be covered by cling film to limit 
infection until a veterinarian can examine them.

12.4 Advice for Owners of a Wounded Horse 
Awaiting Treatment

● Move the animal or make other arrangements if further damage is 
likely (e.g. extinguish any fire).

● Control major haemorrhage with pressure.
● If possible, move the animal to a suitable clean place for treatment.
● Clean wounds, if feasible, with running, drinkable water.
● Protect the wounds from flies.
● If the horse is required to move a considerable distance for treatment, 

apply oily creams to protect the wound and prevent drying.

12.5 Veterinary Approach to Wound Management

● Assuming the owner has taken the steps outlined above, the veterinary 
surgeon should obtain a relevant history.

● Perform a relevant clinical examination.
● Sedate the horse if required.
● Carefully examine all the wounds visually and digitally.
● Make a plan of action.
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12.6 Principles of Wound Management

It should be remembered that the main goal is to return the horse to a nor-
mal functional state; it is only a secondary goal to effect a cosmetic repair. 
The selection of treatment will be decided upon by considering many exter-
nal factors, including:

● time since the injury;
● part of the animal affected;
● depth and configuration of wounds;
● degree of contamination;
● temperament of the animal;
● nursing ability of the owner;
● physical state of the horse;
● intended use of the horse;
● economics.

12.7 Factors to be Considered when Deciding 
on a Plan of Action

● Consider the treatment of the whole horse first; this is vitally impor-
tant. It is easy to get focused on repairing a wound and neglect to treat 
the horse for shock, debilitation, etc.

● Consider the use of parenteral antibiotics, pain relief and NSAIDs.
● Consider the deeper structures that may be damaged. If there is any 

possibility that a joint or a tendon sheath has been entered, lavage must 
be carried out, possibly several times, before wound closure.

● Consider the amount of contamination, with regard to both foreign 
bodies and bacteria.

● Consider how wound management is going to be accomplished – e.g. is 
a general anaesthetic required?

● Obviously, primary closure is the goal but this may not be realistic. 
Healing by secondary intention may be preferable to having a break-
down in primary closure.

12.8 Primary Closure

● The earlier this can be carried out the better. However, the wound 
needs to have a temporary covering of hydrogel cream as soon as 
 possible.

● Clipping can then be carried out around the wound. Any hair that would 
then fall into the wound can be washed out with hydrogel cream.

● Hydrogel cream can be reapplied before the surrounding area is thor-
oughly cleaned several times with dilute chlorhexidine scrub.



134 Chapter 12

● Distant local anaesthesia can be used to block relevant peripheral 
nerves. However, local anaesthetic should be used only if absolutely 
necessary, and then only after the wound has been thoroughly cleaned.

● Spray the wound with sterile water containing soluble crystalline peni-
cillin. Do not apply penicillin or any other wound powder.

● Sutures should appose the tissues with minimal tension.
● Contrary to popular professional belief, the fewer the sutures that can 

carry out the purpose the better.
● Each layer should be sutured separately.
● Synthetic absorbable material should be used, as this causes the least 

inflammatory reaction.
● Tension suturing patterns can be used to reduce the tension on the pri-

mary suture line. These may be widely spaced vertical mattress sutures 
with support from small pieces of rubber tubing.

● Never hide these tension sutures under a cast, as necrosis can occur 
very quickly.

● Removal of sutures can be staggered.
● Drains may be used if there is dead space; they should be placed and 

maintained in a sterile environment. Drains should exit from a separate 
hole from the suture line and, ideally, be removed in 2 days, but may 
be left longer if drainage is profuse.

12.9 Delayed Primary Closure

● Closure is delayed until granulation tissue has started to form – nor-
mally in 5 days.

● The wound must be kept clean.
● Hopefully, the swelling will be reduced.
● Debridement is carried out before delayed primary closure.

12.10 Secondary Closure

● Useful for very contaminated wounds.
● Closure is delayed until the wound is clean, but this may be a consider-

able time after the initial injury.
● Excess granulation tissue must be removed.

12.11 Healing by Secondary Intention

● It is remarkable how wounds will heal eventually, with contraction and 
epithelialization.

● Patience must be exercised.
● The wound must be kept clean, and bandaged if possible.
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● Once granulation tissue has formed the wound should be kept moist 
using oily creams.

● Flies must be controlled.

12.12 Selection of Suture Material

Naming individual brands would not be worthwhile, as practitioners can 
only use what is available. Monofilament nylon as used by fishermen is 
very useful for skin and tension sutures. Only absorbable suture material 
should be used in deeper layers.

12.13 Selection of Suture Patterns

In general interrupted sutures should be used, as these allow for movement 
of the skin. Unless the subcuticular layer has been closed vertical mattress 
sutures should be used.

12.14 General Advice on Wounds

There is no point in suturing a contaminated wound, and sutures will delay 
healing further. Skin flaps can be secured in part until it is obvious whether 
the remaining part of the flap is devitalized. Obviously, the clinician wants 
to preserve as much skin as possible. However, the fundamental question 
has to asked: is there a good chance that my sutures will hold? If this does 
not seem likely, the wound is better left to heal by second intention.

12.15 Wounds on the Donkey’s Leg

Naturally, all wounds should be thoroughly investigated to find out the 
extent of the damage. If there is little blood or exudate, it is advisable to 
cover the open area with a wound gel and then clip the area; this is easier 
with dry hair. The whole area should then be hosed down with a garden 
hose; this may have to be done before clipping if the wound is very messy. 
The wound can then be examined carefully after drying thoroughly. Any 
suspected puncturing of joint capsules or tendon sheaths needs to be investi-
gated, as in the horse; however, in this case, suturing of wounds is probably 
unwise and leaving full drainage is the best approach. The formation of 
proud flesh is a very rare occurrence in donkeys, but to be on the safe side it 
is advisable to bandage any wounds below the knee and hock; wounds 
higher up the leg can be left open; these should be liberally covered with 
oily creams and the area below the wound protected by petroleum jelly. Fly 
control is vital. After giving tetanus cover, a minimum of 5 days of antibiot-
ics and NSAIDs should be given. It may be appropriate to start these by 
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injection and continue with oral medication – preferably in the form of oral 
paste, as some donkeys are reluctant to eat medicated feed. It is vital to 
remember that the donkey is very prone to hyperlipaemia; therefore, any 
inappettance is dangerous.

Further reading

Knottenbelt, D.C. (2003) Handbook of Equine Wound Management. Elsevier Science, 
Maryland Heights, Missouri.

Stashak, E.S. (1991) Equine Wound Management. Lea & Febiger, Philadelphia, 
Pennsylvania.
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13.1 Examination for Respiratory Conditions

It is very important to ‘stand back’ and get a general view of the horse 
before carrying out a full examination. The history of the case will give you 
some likely clues. Don’t rush in!

You should make a mental note of the following facts from the history:

● age;
● type of horse;
● what it is used for;
● duration of clinical signs;
● coughing?
● other horses in the group affected?
● possibility of trauma?
● problems with performance?
● normal routine changed vis-à-vis housing?

You should also look at:

● general set-up;
● actual stable (particularly size and ventilation);
● bedding;
● long-fibre proportion of diet.

One should then look at the horse from a distance and note:

● type of respiration;
● frequency of respiration;
● any evidence of a ‘heave line’;
● presence of any discharge from the nose or eyes.

13 Respiratory, Cardiac and 
Circulatory Conditions
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Only then should you let the owner catch the horse and put on a head 
collar.

After an examination of the head, paying particular attention to the nos-
trils and the sinuses (other than for dentistry this is the only time that you 
stand directly in the dangerous position directly in front of a horse), then 
move to the left-hand side of the horse and auscultate the heart and lungs; 
repeat this on the right-hand side. If you suspect lower airway problems, ask 
the handler to cover either one nostril or the nose with a rebreathing bag (a 
bin liner is fine): this makes the horse breath harder, which will render chest 
noises easier to hear. Then move to the rear and take the rectal temperature. 
Move then to the larynx: palpate it to try to perceive any asymmetry. Lastly, 
squeeze the larynx to see whether that will initiate a cough reflex.

13.2 Preliminary Diagnosis of Respiratory Conditions

Armed with this array of information, try to suggest to yourself whether 
the problem lies in the upper or lower airway; it is possible you are dealing 
with a combination of both. Then try to decide whether it is an infectious 
and/or contagious or a non-infectious disease. It is important to keep an 
open mind, as an infectious disease may well lead on to a non-infectious 
disease (e.g. an upper respiratory virus may lead to a recurrent airway 
obstruction (RAO, see Section 13.6)). Equally, a non-infectious disease may 
lead to an infectious disease (e.g. a tracheobronchial foreign body may 
result in pneumonia). It should be realized that many of the diagnoses 
described below require the use of an endoscope, either static or paced for 
use in a galloping horse. However, most of these conditions are those of 
thoroughbred racehorses and not of working horses, but they have been 
included for completeness.

13.3 Infectious and Contagious Upper Airway Diseases

Strangles

Caused by the bacterium Streptococcus equi, this highly contagious disease 
requires no long discussion and will readily be recognized by practitioners. 
Laboratory confirmation by swab is always worthwhile. The debate on the 
merits of antibiotic treatment, which has carried on for my whole working 
life of 40 years, will continue. However, in the really sick young animal the 
use of antibiotics is justified. There is little evidence that such treatment leads 
to the carrier state, with the organism lingering in the guttural pouches. It is 
sad that a new vaccine, which was launched with such high hopes, is not 
available at the present time. There is a blood test available in the UK and 
some other countries, and this gives an indication of previous exposure and 
presence of disease, except during the 10 days when a horse is incubating 
the condition. The results of this test must be evaluated with care.
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Equine herpes virus (rhinopneumonitis)

Herpes viruses in other species give confusing clinical pictures. The equine 
version, with its two main distinct groups, EHV-1, which is mainly respon-
sible for abortion and myeloencephalitis, and EHV-4, which is responsible 
for respiratory disease, is no exception. EHV-2 is found so commonly in 
healthy horses that it is hard to imagine that it is a serious pathogen; 
 separate viruses are found in the donkeys, but these do not infect the 
horse. Mules are infected by both equine and asinine viruses (AHV-4). 
However, EHV-4 and AHV-4 produce similar disease symptoms of raised 
temperature and nasal discharge. There is good passive immunity to the 
disease.

EHV-4 should always be suspected in a case of respiratory disease. The 
virus can be isolated from a nasopharyngeal swab or the buffy coat of a 
citrate blood sample taken early in the course of the disease. Paired serum 
samples are also diagnostic.

Equine influenza

The veterinary profession can be congratulated on the control of this conta-
gious disease. The problems in an unvaccinated population were well illus-
trated in the recent serious outbreaks in South Africa and Australia. 
Practitioners should not hesitate to send swabs for diagnosis if they suspect 
the disease; paired serum samples will also be diagnostic. Infected animals 
show a very marked pyrexia, with depression and loss of appetite. The dis-
ease is much more serious in the donkey, mainly because the loss of appe-
tite may lead to hyperlipaemia. Both horses and donkeys show a dry cough 
and swelling of the submandibular lymph nodes. Usually, horses do not 
require antibiotic therapy as they will recover on their own, but foals and 
donkeys should be treated.

Other upper respiratory viruses

Normally, these arrive in horse populations in waves, causing coughing 
and nasal discharges in groups of horses. Incubation periods 2–10 days 
are seen, so gatherings of horses are often the method of spread. The 
infection is self-limiting. Fresh air is beneficial, and antibiotics are justi-
fied in cases showing a persistent secondary purulent bacterial nasal 
discharge.

13.4 Non-contagious Upper Airway Diseases

Lacerations and wounds of the nostrils

Diagnosis is straightforward, although the actual cause may not be so obvious.
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Paralysis of the nostrils

Once again, diagnosis will be straightforward. The cause is likely to be dam-
age to the facial nerve, although the actual trauma may not be apparent. 
The paralysis is normally permanent.

Epidermal inclusion cysts of the false nostril

Often termed atheromas, these are normally unilateral and are totally 
benign. They do not affect the breathing even if they grow to the size of a 
goose egg. Therefore, excision is purely cosmetic and is normally success-
ful. Drainage, on the other hand, normally leads to a recurrence.

Sinusitis

There is a persistent purulent nasal discharge. If this is unilateral and mal-
odorous it is likely to be tooth related; one of the four caudal upper cheek 
teeth is likely to be the cause. These should be examined very carefully with 
a gag, a mirror and dental picks, usually under sedation. Oblique lateral 
radiographs will aid diagnosis. Tooth removal is the only treatment.

If the discharge is bilateral, primary sinusitis is the likely cause. In very 
rare cases a fungus may be involved. Antibiotic treatment is often tried, but 
rarely is it effective. Surgery with copious flushing is the treatment of choice.

Ethmoid haematoma

Confusing signs accompany this haematoma: you may see a unilateral 
bloody nasal discharge, but often this is purulent and may well be bilateral. 
It is rarely true epistaxis. Confirmation of the diagnosis is normally made 
endoscopically and radiographically. Surgery was the previously favoured 
method of treatment, but nowadays laser or chemical ablation are more 
 frequently used. Chemical ablation is achieved with 10% formaldehyde.

Guttural pouch disease

A group of syndromes that can be grouped under one heading, as they are 
all going to be seen as a swollen guttural pouch; whatever is causing the 
swelling will denominate the syndrome. Possibilities include: (i) air, as in 
the case of foal guttural pouch tympany; (ii) liquid pus, as in guttural pouch 
empyema (normally a B-haemolytic Streptococcus); and (iii) caseous, inspis-
sated pus, as in strangles. It may also have a fungal cause, as in guttural 
pouch mycosis. The disease is very serious in the horse and extremely seri-
ous in the donkey.

The clinical signs are potentially very serious, as the carotid artery or 
several cranial nerves maybe affected. Diagnosis is achieved with the 
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 endoscope. Treatment will vary with the cause. Arterial occlusion may be 
required to prevent a fatal haemorrhage.

Dorsal displacement of the soft palate

A condition normally seen intermittently at exercise, high-speed treadmill 
endoscopy is usually required for diagnosis as the condition occurs in the 
tiring horse. There are several surgical options for treatment.

Pharyngeal lymphoid hyperplasia

A condition normal in the young horse, this becomes a problem only when 
polyps develop. Pharyngeal sprays have been advocated, but the evidence 
of their effectiveness is lacking. Laser treatment is a better option.

Laryngeal hemiplegia

Normally affecting the left side, the horse is heard to make a noise on inspi-
ration. It is relatively common in the larger horse. Unless the horse is to be 
used for strenuous exercise, this condition is unlikely to be a problem. 
Unfortunately, the well-known Hobday operation does not actually cure 
the condition, although it does often reduce the respiratory noise. Perma-
nent tracheotomy – ‘tubing’ – is no longer aesthetically acceptable. The 
 so-called tie-back operation is the treatment of choice.

Epiglottic entrapment

A rare and normally intermittent condition, it requires high-speed treadmill 
endoscopy for diagnosis. The horse will normally have been presented for 
poor performance.

Arytenoid chondritis

Another rare condition, it involves the formation of granulation tissue on 
one or both arytenoids, and is a disease mainly of young thoroughbreds. 
Historically, treatment consisted of a prolonged course of antibiotics with 
some steroid, but nowadays NSAIDs are used instead with the antibiotics. 
Diagnosis is simple with an endoscope.

Fourth brachial arch defects

Seen as congenital defects in the thoroughbred, up to 2 in 1000 may be 
affected. These are normally untreatable and are diagnosed on endoscopy.
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Tracheal stenosis

May be either congenital or as the result of a kick and, provided the case is 
not too severe, it is best left alone. Surgery in severe cases is likely to be 
heroic.

Abscesses

Liable to occur in structures close to the upper respiratory tract, the signs will 
vary with their position. Surgeons are well advised to carry out paracentesis 
before lancing, as abscesses may well lie adjacent to very vital structures.

Neoplasia

Tumours are extremely rare in the respiratory system. Haemorrhage from 
the mouth will be seen with tumours of the pharynx, the nostrils or the 
upper airway. Melanomas may be seen in the guttural pouch, with the 
appearance of a bunch of black grapes. In this latter case, euthanasia must 
be advised on account of the danger of rupture of the carotid artery.

Foreign bodies

Although extremely rare in the pharynx or upper airway, these may be 
visualized and possibly removed with an endoscope.

13.5 Infectious and Contagious Lower Airway Diseases

Pneumonia in the foal

The foal can develop pneumonia from inhalation of bacteria, e.g. in the case 
of a severe cleft palate. They will also develop a stress-induced streptococ-
cal pneumonia as a result of either overcrowding or transport. However, 
the normal cause is Rhodococcus equi. This organism, which produces life-
threatening effects, should always be considered. Radiography and ultraso-
nography will aid in diagnosis rather than resorting to a transtracheal wash. 
Prolonged treatment by mouth with a combination of erythromycin (25 mg/
kg) and rifampicin (10 mg/kg) every 12 h is required.

Pneumonia in the adult horse

Yearlings and 2-year-olds appear to develop a type of pneumonia not seen 
in the older horse. The rectal temperature is raised but the animal is not 
severely ill; the chest is noisy. The cause is likely to be a mycoplasma, but 
the evidence for this is not conclusive. Treatment is by i/v oxytetracycline 
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(6.6 mg/kg) daily for a minimum of 3 days. The concerns over the use of 
this antibiotic are exaggerated.

Pneumonia in the adult is very rare but it is always extremely serious, 
particularly if associated with pleural effusion. The clinical impression is 
that stallions are more susceptible. The disease seems to follow either a long 
journey or major trauma, e.g. a bad fall. There is thoracic pain, respiratory 
distress and a raised rectal temperature. Aggressive antibiotic therapy with 
NSAIDs is required. If ultrasonography indicates pleural effusion and a 
fluid line, thoracic drainage is vital. The prognosis is always grave.

Chronic fibrosing interstitial pneumonia

A condition seen only in the donkey, the cause is unknown and therefore it 
has been termed idiopathic pulmonary fibrosis (IPF). It is just possible that it is 
contagious. The signs are of very severe RAO (see Section 13.6), with a second-
ary bacterial bronchitis. The recommended treatment is a prolonged course of 
antibiotics and clenbuterol hydrochloride, a bronchodilator and decongestant.

13.6 Non-contagious Lower Airway Diseases

Recurrent airway obstruction (RAO)

Common things commonly occur, and that is certainly true of this condi-
tion in recent years. Surveys indicate that over 20% of stabled horses suffer 
from this condition, which was rare 40 years ago. The epidemic that follows 
is likely to be the result of poor-quality hay. It is now so common that many 
owners are complacent; many are happy to use expensive treatments, which 
at best only control the symptoms rather than remove the underlying cause. 
Horses suffering from RAO must have a completely dust-free environment. 
It is miraculous how they will respond to being turned outside and fed hay-
lage and soaked hard food. The practitioner is caught in a trap: a massive 
amount of time can be spent explaining the problems to the owner, who 
then either does not believe you or does not want to believe you. You can 
carry out an invasive, expensive diagnostic protocol involving endoscopy 
with either tracheal wash or bronchoalveolar lavage (BAL) to confirm diag-
nosis. Inhalation therapy if carried out correctly is very worthwhile. How-
ever, education of owners is better therapy. Oral therapy with clenbuterol 
hydrochloride is very effective.

Summer pasture-associated airway obstruction (SPAAO)

The time of year and the climatic conditions are the only things separating 
SPAAO from RAO; a similar picture is seen microscopically from a tracheal 
wash or BAL. The problem for the clinician is what to do: steroids certainly 
improve the condition, and naturally they are better given in small doses to 
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the target organ via an inhaler rather than by i/v injection or orally. Pred-
nisilone at up to 2 mg/kg daily by mouth is a good treatment but is very 
unlikely to cause laminitis, and this risk should be pointed out to the owner. 
Dexamethasone is more effective, but unfortunately is more likely to cause 
laminitis. There is a dilemma for the clinician when faced on a summer’s 
night with a horse in acute respiratory distress: there is a particular danger 
in using dexamethasone with a fat horse or pony; equally, atropine will 
control the distress but is also hazardous as it may cause ileus. The most 
prudent therapy is to use a horse inhaler/spacer with a human corticoste-
roid inhaler; inhalation treatment can be given there and then.

These cases will recur, and if the worst comes to the worst the affected 
horse could be moved to another area of the country, with a different cli-
mate and therefore different plants and pollen, for the critical 6 weeks of 
the year. They often calm down permanently, so that there are no  problems 
the following year.

Inflammatory airway disease (IAD)

A condition seen in the young horse showing poor performance, diagnosis 
is made on BAL and current treatment is likely to be corticosteroids by 
inhalation.

Exercise-induced pulmonary haemorrhage (EIPH)

The horse showing actual epistaxis is just the tip of the iceberg. The major-
ity of thoroughbred racehorses have this condition, which some authorities 
consider follows IAD. However, it may well be a physical phenomenon of 
violent exercise. It is diagnosed on endoscopy. Furosemide, a loop diuretic, 
is the classic treatment; there is no evidence that it prevents EIPH but there 
is evidence that it does lessen the haemorrhage. Its use is allowed in the UK 
for horses in training but not when racing. Practitioners should take care 
that withholding times are observed.

Lungworm

With the advent of the ivermectin wormers, this parasite appears to be a 
thing of the past in both horses and donkeys. A raised eosinophil count 
would indicate an allergic condition, not parasitism. It is just conceivable 
that migrating parascarids in the foal might cause pneumonia.

Hydatid cysts

The intermediate stage of the tapeworm Echinococcus granulosus is found in 
dogs and cats, with the horse being a host for the adult stage. Cysts are 
seen more commonly in the liver. In both instances this tapeworm is 
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likely to be asymptomatic, unless there are multiple cysts. Drainage using 
ultrasonography might be tried if lung function is compromised. Cysts are 
more  frequently seen in the donkey.

Neoplasia

Tumours of the lower respiratory tract are extremely rare, and are likely to 
be secondary, either a malignant melanoma or secondary spread from a 
lymphosarcoma of the gastroenteric tract.

13.7 Cardiac Disease

Introduction

It is very important to judge the whole horse and assess whether, if at all, 
cardiac disease is relevant at the time of examination. Nearly all horses 
showing colic signs have a heart murmur. It is important not to frighten the 
owner. The clinician might well remark that the circulation is compromised 
because of dehydration and pain, but the murmur is probably the least of 
the horse’s problems. Equally, many newborn foals will have a murmur 
that is unlikely to be significant in later life.

The term ‘heart failure’ also can be misleading to owners: its real defini-
tion is when the heart cannot circulate sufficient blood to meet the meta-
bolic requirements of the body for nutrients. This might be seen only 
at altitude or during very vigorous exercise, with the horse being normal 
at other times. Equally, it may be manifest at rest and the horse is near to 
collapse. Heart failure can be categorized into four classes:

● Class 1: Clinical signs are manifest only at times of very strenuous 
exercise.

● Class 2: Clinical signs are seen with ordinary levels of exercise.
● Class 3: The horse is normal at rest but shows clinical signs with any 

exercise.
● Class 4: Clinical signs are seen at rest.

The dilemma for the practitioner is to decide whether the signs are 
due to primary heart disease or are secondary to some other problem. The 
practitioner obviously will auscultate the heart and note any abnormali-
ties of sound and rate. Also, the practitioner should examine the periph-
eral circulation: the feel of the pulse as well as the rate is important. 
Right-sided congestive heart failure will cause peripheral oedema with 
swelling in the legs, prepuce and ventral abdomen. In marked disease 
there may be ascites and swelling of the head. It should be remembered 
that there are many other causes of peripheral oedema in the horse, e.g. 
hypoproteinaemia, vasculitis, cellulitis and even pregnancy. On the other 
hand, left-sided congestive heart failure will cause pulmonary oedema. 
This will manifest as an increased respiratory rate and even blood-tinged 
froth at the nostrils.
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Horses may adapt to cardiac disease so that these signs will subside 
after a few hours, only to return when the circulatory system is again 
 compromised.

Heart sounds

There are four heart sounds that may be heard in the normal horse. The 
first sound heard is at the beginning of systole and the second at the end 
of systole. The third may be heard as a very quiet sound immediately 
after the second; the fourth is heard just before the first. So the heart 
sounds like l–lub–da–s, with the fourth sound at the start. These heart 
sounds are called transient sounds, to distinguish them from murmurs. 
The ease of hearing them will depend on the type of animal – they are 
always easier to hear in the thin individual. They will sound muffled if 
there is pleural or pericardial effusion; abscesses or neoplasms will also 
make them sound dull.

Cardiac murmurs

Cardiac murmurs are defined as noises heard during the normal silent 
period of the heart. It is important to define the type of murmur so that the 
clinician can decide whether it is of clinical significance, and the timing and 
duration are also important. A murmur may occur in either: (i) early, mid-
dle or late systole, i.e. between heart sounds one and two; or (ii) early, mid-
dle or late diastole, i.e. following sound two. A pansystolic murmur spans 
the phase from the beginning of sound one to the end of sound two; a holo-
systolic murmur only from the end of sound one to the beginning of sound 
two; and a holodiastolic murmur from the end of sound two to the begin-
ning of sound one. The intensity and the pitch of the murmur can both alter, 
and these are described accordingly.

Most murmurs are functional murmurs and not of clinical significance – 
the lower the intensity the less likely they are to be significant. Intensity is 
graded between 1 and 6, with the highest being 6. Where the murmur can be 
heard loudest is important; also, if the murmur can be heard over a wide 
area it is more likely to be significant.

Therefore, an intense holosystolic murmur is likely to indicate a prob-
lem with the left atrioventricular (AV) valve (also termed the bicuspid or 
mitral valve); this condition is likely to degenerate and so is significant. 
A late systolic rising murmur is likely to be diagnostic for a problem with 
the right AV (tricuspid) valve, and is also likely to be significant. Lastly, a 
 holodiastolic decreasing murmur is likely to indicate aortic regurgitation, 
and therefore is significant.

When considering cardiac murmurs in the working horse, the main 
aspect is welfare, unlike the situation with the riding horse, where the clini-
cian has to consider the safety of the rider. Therefore, if the horse appears to 
cope physically with a level of work the murmur can, to some extent, be 
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ignored. The handler should be warned that a sudden increase in the work 
load, in either in the amount of energy required or the duration of the work, 
should be avoided in the horse showing a possible  pathological murmur.

Cardiac arrhythmias

A normal cardiac rhythm shows that the heart is functioning in a coordi-
nated manner and therefore at maximum efficiency. This may not be so 
important at rest, but when exerted the horse may have to compensate for 
an arrhythmia by a greater increase in heart rate. If an arrhythmia is detected 
at rest, it is wise to examine the horse again after exercise. The clinician 
should spend some time on auscultation; obviously, electrocardiography is 
helpful but is not essential. The clinician can give useful advice to the owner 
from auscultation alone regarding the suitability of that horse for work, 
bearing in mind that welfare aspects should be paramount. The arrhythmia 
should be classified and related to any other cardiac or systemic disease.

Heart rate should be recorded when the horse is examined when quiet 
at rest; it is also suggested that the peripheral pulse be examined at the same 
time to establish whether there is a pulse deficit. This, however, is extremely 
difficult, as the horse is likely to show severe cardiac signs before such a 
deficit can be detected. Both the timing and frequency of the arrhythmia 
should be noted so that a cause can be suggested. In simple terms, the clini-
cian needs to know whether the heart rhythm is regularly irregular or 
totally irregular. By far the most common arrhythmia is atrioventricular 
block; this is seen when the heart sounds as if it has totally missed a beat, 
but the main rhythm is totally regular – often called a dropped beat. In fact, 
some horses may drop two beats and, if the rate is really slow at, say, 20 
beats/min, the clinician will wonder whether the horse is going to collapse. 
However, this arrhythmia is totally physiological and will be overridden as 
soon as the heart rate increases with  exercise, or indeed excitement.

A less common arrhythmia is atrial fibrillation (AF), where the heart 
will sound irregularly irregular. There is normally a long period of diastole 
followed by several very rapid beats; this is pathological. However, it is 
important to judge AF in relation to the whole horse: if there is no weight 
loss and the horse appears to be able to work normally, then there is no 
 reason for the horse to be rested or retired. However, if the horse becomes 
compromised by work then either the work load or the time spent at work 
must be reduced. If this does not help then, for welfare reasons, the horse 
must be retired. There are treatments available, using either quinidine sul-
fate or electrical shock treatments given under general anaesthetic, but these 
are rarely successful in the long term. There may also be side effects with 
these treatments, so it is better to control the amount of work for the horse 
rather than carry out expensive treatment.

Ventricular fibrillation (VF) is fatal. There will be no clear heart sounds 
and the pulse will be absent. Jumping on the horse’s chest with a knee over 
the heart may be tried, but is unlikely to be successful.
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Causes of sudden death

Horses are not prone to coronary heart disease and so do not suffer from a 
‘heart attack’, but this provides an easy explanation for an owner in the 
event of a sudden and unexplained death. In reality, a horse with any of the 
heart conditions described above is no more likely to die suddenly than any 
other horse. The only real cause of sudden death related solely to the heart 
is rupture of the major chordae tendinae of the heart valves, which cannot 
be predicted. The most likely cause of sudden death associated with the 
circulation is rupture of a major blood vessel, the most common being the 
pulmonary artery, the aortic root, a major pulmonary vessel, the carotid 
artery (normally as a result of damage in the guttural pouch from mycotic 
infection or a malignant melanoma), a major intestinal artery (likely to be 
caused by damage from migration of large strongyles) and, lastly, a uterine 
artery. These ruptures may follow an aneurysm.

13.8 Iliac Thrombosis

An extremely rare, though well-documented condition, a large blood clot – 
possibly of nematode origin – is released from the mitral heart valve and 
proceeds rapidly and unimpeded down the dorsal aorta, coming to rest at 
the iliac bifurcation. It is very unlikely that the owner will see the actual 
event. The normal history is for a horse’s rear end suddenly to become very 
stiff, with a reluctance to move, resembling a case of rhabdomyolysis (see 
Section 11.9). However, there is no pain in the gluteal muscles and the horse 
will be more lame on one hind leg, the extremity of which will be cold. It 
will be extremely difficult to feel a pulse anywhere on this leg. Rectal exam-
ination will reveal the solid lump of fibrous tissue at the bifurcation, with a 
much weaker pulse on the affected side. Rest in these cases is contraindi-
cated. Light work will help the horse form a collateral circulation, and it 
should recover. There is no evidence to suggest that treatment with either 
warfarin or heparin is beneficial.

13.9 Thrombophlebitis

An iatrogenic condition, normally of the jugular, this is the result of either 
perivascular injection of some irritant substance or an infection following 
the placement of an i/v catheter. If the clinician knows that an irritant sub-
stance has been injected perivascularly, then the area should be infiltrated 
with isotonic saline containing very dilute lignocaine; antibiotics and 
NSAIDs should be given. If there is any infection around a catheter it should 
be removed, then antibiotics given both parenterally and locally. Normally 
the swelling on the neck, which may be massive, will subside, but it is likely 
that the jugular will remain corded and therefore useless for further i/v 
injections. The owner should be told and the information logged in the 
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horse’s notes so that future clinicians do not struggle to find the jugular 
vein on that side of the neck. Sarcoid formation, as described in Section 
19.13, may also follow i/v catheter placement.

13.10 Other Circulatory Disorders

Equine viral arteritis (EVA)

A disease caused by a togavirus and having a worldwide distribution, this 
condition causes a severe panvasculitis, which can be fatal. As one would 
expect, the main signs are oedema and petechiation, although the classical 
sign described is of blood-stained tears. It will also cause abortion. The actual 
cause of death is renal failure. Viral isolation is very difficult. It is spread from 
horse to horse via the respiratory tract, resulting in symptomless carriers that 
can be detected by serology. It is also spread venereally, as the virus is stored 
in the testicles. There exists, however, a good vaccine; this is not a marker 
vaccine and so previous blood testing is important prior to vaccination to 
ensure that the horse, particularly if a stallion, is not a carrier.

Purpura haemorrhagica

Although appearing very similar to EVA, this is a non-contagious, sporadic 
disease that normally follows another disease, e.g. strangles or equine influ-
enza (see Section 13.3). It is nearly always fatal, even with aggressive antibi-
otic therapy. Large doses of dexamethasone are advised, unless the horse is 
considered to still be infected with a bacteria or a virus; in this case NSAIDs 
are safer. The horse will have swollen, painful joints and large areas of 
oedema and there may be spontaneous haemorrhages.

Disseminated intravascular coagulopathy (DIC)

Inevitably fatal, this disease follow severe stress, e.g. a bad dystocia, acute 
diarrhoea, endotoxaemia, severe laminitis or even snake bite. There is a 
very marked thrombocytopenia. The signs are of either multiple haemor-
rhages or multiple blood clots; if either of these occur in the CNS the end is 
very quick. Early euthanasia is advised.

Immune-mediated thrombocytopenia

A condition of the newborn, seen when the foal inherits a platelet alloanti-
gen from the sire that is not present on the dam’s platelets. The dam pro-
duces alloantibodies against this antigen, and these are then secreted into 
the colostrum that the foal receives after birth. There is marked nasal bleed-
ing and petechiae on the mucous membranes. A secondary form may be 
seen in the adult following endotoxaemia or some cases of lymphosarcoma. 
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The prognosis is grave, though treatment in the form of dexamethasone can 
be given daily at 0.1 mg/kg, with antibiotic cover. Any surgical procedure 
must be avoided. Medication should be injected through a very fine needle 
to avoid unnecessary haemorrhage.

Equine infectious anaemia (EIA)

An untyped virus disease with a long incubation period of several weeks, this 
is seen in wet areas throughout the world and is usually called swamp fever; 
it is thought to be spread by mosquitoes or biting flies and can cause fatalities, 
with fever, jaundice and anaemia. Equally, there are horses that can survive to 
become carriers. It is rarely fatal in donkeys or mules, and zebra may become 
symptomless carriers. Spread may occur through semen and milk, and also by 
contaminated needles. There is neither vaccine nor specific treatment, except 
for supportive treatment with fluids, antibiotics and NSAIDs; steroids should 
not be given. A specific serological test is available, the Coggins test.

Anthrax

The disease in the horse is very different from that in cattle, although is caused 
by the same organism, Bacillus anthracis. The horse ingests the organism, which 
then attacks the tonsil and causes a hot and very painful neck swelling; high 
fever and septicaemia soon follow, and the swelling may spread to the ventral 
areas of the thorax and abdomen. The organism may be found in thin smears 
made from either blood or the serosanguinous neck fluid; smears should be 
fixed on the slide with heat and then stained with a solution of methylene blue 
(MacFadyen’s stain). After 30 s the stain should be washed in running water 
and then dried; the classic blue rods with a purple capsule will readily be seen 
on examination under oil immersion. The anthrax bacillus is very sensitive to 
high doses of penicillin, and so most cases are worth treating.

Epizootic lymphangitis

A bacterial disease caused by Histoplasma farciminosum and seen in Europe 
around the Mediterranean, throughout Africa, the Middle East and Asia, 
this is often wrongly termed ‘farcy’ – a term that should be reserved for 
glanders (see below). The horse becomes covered in nodules that ulcerate, 
with yellow and infective pus; there follows a long incubation period with 
chronic weight loss. The condition does not appear to respond to antibiot-
ics, but the majority of animals will recover; owners, however, may decide 
on euthanasia to prevent spread of the disease.

Glanders

Described some thousands of years ago in the Middle East, where it is 
still found today, this is a much-feared bacterial disease; it is also found 
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throughout Asia and in South America. The causative agent is the  bacterium 
Burkholderia (Pseudomonas) mallei. Animals develop a high fever after an 
incubation period of 2 weeks; nodules are formed under the skin, and also 
in the respiratory tract. These ulcerate, producing a thick, mucopurulent 
nasal discharge; normally, the animal dies rapidly, although some individu-
als may survive and spread the bacteria. The disease is a zoonosis and can 
be fatal in man, as the organism is resistant to antibiotics. There are 
enzyme-linked immunosorbent assay (ELISA) tests available, so euthanasia 
is advisable on confirmation of the disease; there is no vaccine available.

Acute equine respiratory syndrome

Another zoonosis, caused by a morbillivirus – the Hendra virus, this origi-
nated in fruit bats and is found in Papua New Guinea and Australia. The 
virus has an incubation period of 5–10 days. There is a high fever with acute 
respiratory signs; membranes are cyanotic and there is a frothy, blood-
tinged nasal discharge. Mortality is high and euthanasia is advised. Veteri-
nary practitioners treating the disease are most at risk. There is no treatment 
or vaccine.

African horse sickness (AHS)

Caused by an orbivirus, this condition requires a vector, a Culicoides midge, 
and there are several different serotypes that are not cross-protective. 
Although the disease originated in Africa it is now seen throughout the 
world, except in Northern Europe and Australasia. The disease is extremely 
serious: in the naive horse nine out of ten will die, although severe suffering 
beforehand is the real welfare issue. The horse appears to have pleural 
pneumonia, but the pulmonary fluid is actually in the interlobular spaces. 
You will not see a fluid line on ultrasound, nor will you perceive one on 
percussion. The horse will be extremely ill, hanging its swollen head to the 
ground and with a heart rate in excess of 80 beats/min; the rectal tempera-
ture will be >104°F (40°C), and the splashing of pericardial fluid is audible 
on auscultation. In the rare case where recovery occurs, the horse will not 
be fit for work. Although treatment with antibiotics and corticosteroids is 
widely used it is rarely helpful; NSAIDs may improve the demeanour of 
the horse. From a welfare prospective, unless there is some improvement 
within 48 h euthanasia is the only option.

It is a myth that the donkey does not suffer from clinical disease, but is 
affected in only a subclinical form: the naive donkey readily develops the 
disease. Mortality is less than in the horse, but is in the region of 50% and is 
still a very nasty disease. However, donkeys will recover and will have 
developed a solid immunity to that serotype. The donkey foal will have 
acquired some passive immunity from its mother.

Management of AHS through controlling the vector is unlikely to be 
effective: vaccination is the only choice. This is complicated, however, as there 
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are at least nine serotypes; there is some cross-over of immunity but certainly 
not between all the nine types. Even with the correct serotype included in the 
vaccine, 100% immunity cannot be achieved, but vaccination certainly 
increases recovery rates quite markedly. In endemic areas before the rains 
arrive with an increasing midge population, owners should be urged to 
 vaccinate all equine animals. It is likely that zebra are resistant to the disease.

Babesiosis

A protozoal disease spread mainly by ticks, the foal can also become 
infected in utero. The organisms involved are Babesia equi (the other name 
for this organism is Theileria equi) and Babesi cabali. These are found world-
wide, but are much more common in tropical and subtropical areas, mainly 
on account of the distribution of the tick vector. Tick species involved are 
the genera Rhipicephalus, Dermacentor and Hyalomma. Babesia equi is a much 
smaller parasite than B. cabali, and is more pathogenic. The clinical signs are 
fever, jaundice, haemoglobinuria and oedema of the head. Diagnosis can be 
confirmed by direct thin blood smears stained with Giemsa. The best treat-
ment is diminazene at 3.5 mg/kg, prepared in a sterile manner and injected 
slowly i/v. There is some danger if injection is not carried out very slowly, 
or if there is perivascular leakage. The other treatment available is imido-
carb, at 4 mg/kg given on consecutive days; this causes a very marked local 
swelling and therefore is also hazardous.

Anaplasmosis

There is great confusion for the clinician dealing with this condition. It is 
caused by a protozoan now termed Anaplasma phagocytophilum, previously 
known as Ehrlichia equi and, like babesiosis, is spread by ticks. It should not be 
confused with Potomac horse fever (PHF), the proper name for this latter dis-
ease being equine monocytic ehrlichiosis. PHF was thought to be caused by an 
organism called Ehrlichia risticii, but this has now been renamed  Neorickettsia 
risticii. The laboratory difference between the two organisms is that N. risticii is 
not found in the granulocytes on blood films, while A. phagocytophilum is.

Anaplasma phagocytophilum is found in both North America and Europe, 
being spread by Ixodes pacificus in North America and by Ixodes ricinus in 
Europe. The same organism has been found in humans, so potentially it is a 
zoonosis, although it is spread to humans only by tick bites.

Signs in the horse vary enormously, from mild, transient fever to an 
acute, febrile disease with limb oedema, petechiation and jaundice. Treatment 
with i/v oxytetracycline at 7 mg/kg for 7 days is effective.

Neonatal haemolytic disease

The correct name for this condition is neonatal isoerythrolysis syndrome 
(NIS). It occurs only in foals born to mares that have had a previous foal. 



Respiratory, Cardiac and Circulatory Conditions 153

There is a very low incidence in the thoroughbred and an extremely low 
incidence in other breeds; it has not been recorded in donkeys or mules. 
The multiparous mare produces antibodies to a transplacental leakage in a 
previous pregnancy, and these antibodies appear in the colostrum. There is 
an incompatibility in the foal to these antibodies, with the young animal 
becoming progressively weaker and ceasing to suck after the first 24 h of 
life. A low erythrocyte count will be found, registering <3 × 1012/l.

The foal will be jaundiced, although this is not pathognomic, as a foal 
with severe septicaemia may also be jaundiced; however, in this latter case 
the rectal temperature will be raised unless the foal is in extremis. If the foal 
is still sucking, the best option is to leave well alone as any stress will 
increase the tachycardia and tachypnoea; if the foal has stopped sucking the 
only other option is a transfusion, the best practice being an exchange trans-
fusion, but this is impossible in the field. The next best practice is a transfu-
sion of washed red blood cells, but this also is impracticable in the field. 
The third recommendation is to transfuse 1 l of whole blood collected from 
a totally unrelated gelding.

Immune-mediated haemolytic anaemia

A similar condition to NIS but occurring in the adults, the cause is unknown. 
However, it normally occurs in conjunction with another disease, e.g. Lyme 
disease or Marie’s disease. Certain drug therapies have also been blamed. 
Treatment is rather empirical and is centred on dexamethasone and 
c essation of any other medication.

Lymphangitis

A much-overdiagnosed condition of an idiopathic nature, the signs are of 
very oedematous lower limbs. The horse appears bright and the rectal tem-
perature is normal, unlike the main differential which is cellulitis. The horse 
is found to be eating normally. In heavy horses it is said to occur after a 
day’s rest and is called ‘Monday morning leg’. Normally, regular exercise 
will control the condition. Diuretics such as furosemide rarely help and, 
certainly given as multiple doses, are contraindicated.

Further reading

Beech, J. (1991) Equine Respiratory Disorders. Lea & Febiger, Philadelphia, 
Pennsylvania.

Patteson, M.W. (1996) Equine Cardiology. Blackwell Science, Oxford, UK.
Rush, B. and Mair, T. (2004) Equine Respiratory Diseases. Wiley-Blackwell, Oxford, UK.
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14.1 Choke

Most cases of choke are easily diagnosed by the owner, but the clinician 
then has a dilemma: if the owner or the patient is very distressed then 
immediate attention is indicated, but if the owner is sensible and the horse 
relatively calm, I think it is quite reasonable for the practitioner to delay 
visiting the case: many cases of choke will have cleared within a few min-
utes. It is very important that the client knows that a horse that is choked 
has a blocked oesophagus and is not in an immediate life-threatening situa-
tion, unlike a human, who can become choked with a blocked trachea. A 
choked human needs application of the Heimlich manoeuvre immediately.

Assuming that the horse is still choked on your arrival, you will readily 
observe the classic action of arching of the neck and failure to swallow. 
Rarely is the heart rate raised above 48 beats/min, and the mucous mem-
branes will appear normal; however, saliva and food material will be run-
ning intermittently down the nose. There will appear to be no abdominal 
pain and gut sounds will be normal; rectal temperature will be normal and 
the anal sphincter will have a normal tone.

In a study of 100 cases of choke attended in general practice between 
September 1997 and April 2003, 100% showed drooling and nasal return of 
saliva and food. Equally, 100% made repeated attempts to swallow, 92% 
had a palpable mass on the left lateroventral aspect of the neck, while 81% 
had repeated spasm of the neck muscles. Marked anxiety and distress was 
not a feature, with only 5% affected; 11% had a cough.

It will be rare that you will have a problem with diagnosis. However, 
the possible differentials are:

● colic;
● grass sickness;

14 Gastroenteric Conditions
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● botulism;
● tetanus;
● chronic lead poisoning.

Other causes of dysphagia are:

● dental abnormalities;
● guttural pouch disease;
● foreign bodies in the naso-/oropharynx;
● palatal defects.

Choke is normally caused by dry concentrate feed, particularly pelleted 
feed, but the very worst cause is dry sugarbeet pulp.

Accepted wisdom is to attempt to pass a nasogastric tube to confirm 
your diagnosis. This is obviously sensible if there is any doubt in your mind 
but, if there is no doubt, caution should be exercised. First of all, the owner 
will assume that you are going to clear the obstruction, which is rarely the 
case; you are then faced with an even more worried owner who will want a 
result. Secondly, you will find the tube harder to pass into the rostral 
oesophagus in a choked case than in a normal one; this will cause you some 
anxiety and the owner even more anxiety.

A better approach, therefore, is to sedate choke cases with romifidine 
(e.g. 1 ml Sedivet/100 kg i/v) after normal clinical examination. This dose 
will cause the horse to lower its head, thus reducing the risk of aspiration 
pneumonia; a full oral examination should then be performed. It is prudent 
to give the horse antibiotics by injection to guard against the danger of inha-
lation pneumonia. Strict instructions should be given that the animal is to 
be stabled with a non-edible bed. All food is to be removed, as some horses 
will start to eat again even if the choke remains. Ask for the water to be 
removed. The rationale is that many horses will play in the water, so that 
after 4 h the owner will not be able to see whether the animal has drunk or 
not. It is much better to present the water to the animal on a regular basis; 
one can then see whether the animal has drunk and therefore swallowed. 
Reassure the owner that you will visit the following day, unless you receive 
a telephone call to say the horse has recovered: this is an advantageous psy-
chological ploy – the owner does not get the impression that you think the 
horse will be clear within 24 h.

In a study of 100 horses treated in general practice without passage of a 
nasogastric tube (see Fig. 14.1), 71 were clear within 12 h and a further 15 
within the next 12 h. The other 14 horses had to be visited after 24 h; these were 
not sedated again but received i/v antibiotics and NSAIDs. In temperate coun-
tries it is reasonable to wait a further 24 h, but in hot climates the horse that 
has been choked for 24 h will require i/v fluids at that stage. Of those 14, nine 
had managed to clear the obstruction within a further 24 h, leaving five horses 
out of the original 100 still choked and obstructed after 48 h. The lesson from 
this study is that the majority of choke cases will clear themselves.

The clinician has two options if the horse is still choked. First, the horse 
can be given a general anaesthetic following premedication, then intubated 
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with an endotracheal tube; the cuff is next inflated and the anaesthesia 
maintained with gaseous agents. A nasogastric tube is passed and the block-
age cleared with large volumes of water. This is a hazardous procedure, as 
it is possible for water to inadvertently find its way into the trachea, even 
with an endotracheal tube in place, and to set up pneumonia. Secondly, the 
choke can be cleared without a general anaesthetic, but with sedation and a 
cuffed nasogastric tube.

Clearance is relatively straight forward. There is good evidence that the 
use of neither oxytocin at 10 IU/100 kg i/v nor butylscopolamine and met-
amizole (Buscopan®) i/v helps the horse move the choke.

To summarize, the best advice on treating cases of choke in horses is:

1. Pass a nasogastric tube only if the diagnosis is in doubt.
2. Time will solve 95% of cases.
3. A cuffed nasogastric tube is extremely useful in the choked horse, but 
has its limitations in the small pony.
4. Intravenous fluids are useful in preventing dehydration.

14.2 Colic

The causes of colic will vary enormously, depending upon the part of the 
world in which you are working. Dry, sandy areas will predispose to sand 
colic, particularly after the annual rains have started, whereas in areas of 
high rainfall with lush pastures, gassy colics will predominate. There are in 
reality almost 100 different causes of equine colic. Age will have an influ-
ence: young animals are more prone to intussusception or larval cyathosto-
mosis (see Section 14.3), while strangulating lipoma is seen in the older 
animal. Gender also has a marked influence: uterine torsion occurs only in 

Fig. 14.1. Cuffed nasogastric tube.
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the last trimester in the mare, while inguinal herniation and testicular rota-
tion are seen only in the stallion. There have been few epidemiological stud-
ies on breed or type of horse influencing the cause of colic, although 
Standardbreds and Cleveland Bays appear to have a predisposition to 
inguinal herniation. A horse that has previously had colic is much more 
likely to suffer from colic a second time, though any horse that has under-
gone colic surgery is at a very high risk of repeated attacks of colic. Poor 
dentition or lack of dental care has been suggested as a predisposing cause 
of colic, although this has never been proved.

On the other hand, the presence of tapeworms, particularly at the ileo-
caecal junction, has been shown to predispose to colic. Large redworms 
cause damage to the small intestinal arteries, leading to infarctions later. 
Obviously, cyathostomes that have become encysted will cause larval 
cyatho stomosis. Administration of anthelmintics, particularly in the pres-
ence of large numbers of either roundworms or tapeworms, will trigger a 
colic episode. The influence of management factors, e.g. feeding and hous-
ing, is likely to influence the rate of colic attacks: the nearer a horse is kept 
to a natural environment the less likely it is that a colic episode is going to 
occur. Horses, left to fend for themselves, will feed and move for at least 
18 h out of 24, and any change in this pattern will predispose to colic.

All these factors will influence the numbers of colic attacks within a 
population. However, the actual cause of the majority of cases is never 
ascertained. Even with surgical intervention the original cause is often not 
established, e.g. why a volvulus has occurred (see Section 14.6), why an 
enterolith has formed, why there is an intussusception or even why a horse 
has developed grass sickness (see Section 14.7).

Of all the improvements made in equine surgery and medicine, the 
greatest have been in the treatment of equine colic. There have been mas-
sive benefits to both the horse and its owner, and these advancements have 
been brought about through excellent research, evidence-based medicine 
(EBM) and clinical audit (CA). The veterinary schools and referral practices 
are to be congratulated for all their hard work.

Gone are the seemingly endless days and nights of worrying about 
horses with colic, although in areas of the world where there are no surgical 
facilities the practitioner has to do the best with the facilities available. 
Below is presented an approach to colic cases. With all these excellent 
advancements, it is still very important that we have in the forefront of our 
minds the welfare of the horse. The following questions need to be answered 
by the owner:

1. How old is the animal?
2. Has the animal had colic before and did it have surgery?
3. When did they last see it in a normal state?

The clinician needs to make an assessment as to:

1. Whether the owner is prepared for considerable expense.
2. Whether the owner is prepared to care for the animal properly.
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The clinician then should perform a full examination of the horse, which 
will vary enormously in different scenarios. However, the following signs 
and symptoms should always be checked:

1. Check the general body condition and look for signs of trauma.
2. Measure heart rate and pulse; a raised pulse indicates pain, dehydra-
tion or enterotoxaemia.
3. Measure respiratory rate; a high rate also indicates pain.
4. Assess the gut sounds; intermittent bursts of sound in the right quadrant 
are related to the caecum, while sounds in the left quadrant tend to relate to the 
small intestine or left colon. Either increased or decreased sounds are abnor-
mal; the normal response of bowel proximal to an obstruction is hypermotility.
5. Look at the colour of the mucous membranes and gauge capillary refill 
time.
6. Take the rectal temperature (this is useful to assess the danger of a rectal 
examination. If a horse kicks when you take rectal temperature it will certainly 
kick when you perform a rectal examination). It will be raised in colic cases if 
there is anterior enteritis, colitis (Clostridium or Salmonella) or peritonitis.

It is normal to perform a rectal examination, but the clinician should be 
mindful of the danger to the horse and to him- or herself. The use of a spas-
molytic and analgesic, e.g. butylscopolamine and metamizole, or sedation, e.g. 
with a combination of detomidine and butorphanol, may well be the way for-
ward. Clinicians with large hands and forearms should not attempt to per-
form a rectal on a small pony or donkey. When performing a rectal examination 
the serosal surfaces should be checked – these will feel tacky in cases of perito-
nitis or bowel rupture. The position of the bowel is then checked and any pain 
associated with palpation noted. The bowel is next checked for distension, i.e. 
gas or firm ingesta. Even at this stage the clinician should have the answers to 
the second group of history questions in the back of their mind.

This information is required to decide whether at this initial visit the 
clinician is going to treat this as a surgical or a medical case. If it is decided 
that it is a surgical case, the decision has to be made whether the horse is 
going to be referred, surgery is going to be undertaken by the first-opinion 
veterinary surgeon or the owner needs guidance toward making the 
 decision of euthanasia.

The clinician may carry out nasogastric intubation. It is useful here to 
apply suction to create a siphon; drawing off a large volume of fluid may be 
lifesaving, as gastric rupture will be prevented. A large volume gives a poor 
prognosis, as this indicates gastric impaction or a blockage in the anterior 
section of the small intestine. In either of these conditions the horse will often 
sit in a dog-sitting position to relieve the pressure in the anterior abdomen.

Very careful thought must be given before deciding that surgery should 
be undertaken:

1. There must be an upper age limit for colic surgery, which will vary 
depending upon whether the patient is a pony or a horse. Realistically, ponies 
over 25 and horses over 20 years of age are not suitable surgical cases.
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2. If an animal has previously had colic surgery, this must make the prog-
nosis more serious. Where it has had colic and recovered medically that 
must make the prognosis more encouraging.
3. The possible duration of the colic symptoms aid decision making: if the 
animal is known to have been well within the previous 2 h, a trial with 
an algesics is acceptable (obviously, if the signs have not indicated a surgical 
case). Otherwise, prompt referral is indicated if in any doubt. However, if 
the symptoms have been obviously long-standing and there is likelihood of 
severely damaged bowel, from a welfare point of view immediate euthana-
sia is the only option. Naturally, no practitioner should feel totally alone; if 
one is in doubt a second opinion from within the practice or from a 
 neighbouring veterinarian is certainly worthwhile.

Consideration must be given to assessment of the owner:

1. If the owner is not prepared for considerable expense, then everyone has 
a problem. The costs of sedation for a rectal, passing a nasogastric tube, per-
forming a peritoneal tap, scanning the abdomen, etc. are going to enlarge the 
bill. Multiple visits might end up being more expensive than hospitalization. 
One thing is certain – immediate euthanasia may be the less expensive option 
and, from a welfare standpoint, cannot be faulted. Surgery is not an option.
2. If the owner is not prepared or is unable to provide adequate care for 
the animal, medical care at home is not an option.

Lastly, we come to the vital signs, and these are useful guidelines:

1. Heart rate is a very good predictor.
2. A rising heart rate is an adverse sign.
3. A heart rate remaining high after analgesia is also an adverse sign.
4. Signs of pain, including the respiratory rate, are helpful but should be 
judged with care.
5. Absence of gut sounds, particularly after analgesia, is an adverse sign.
6. The presence of gut sounds that then disappear is an adverse sign.
7. The colour of the mucous membranes is a good predictor.
8. Dehydration is a bad prognostic sign.

Regarding treatment of the surgical case, this must be aimed at keeping 
the animal comfortable until it reaches the referral centre. If the decision has 
already been made that surgery should be carried out, then any analgesic 
that will help control the pain is acceptable. However, if the clinician in the 
field wishes a further diagnostic work-up, the analgesic must be chosen 
with care. The analgesic must not mask the signs and deceive the referral 
practitioner, so flunixin is not advisable; a combination of butylscopolamine 
and metamizole (Buscopan®) and phenylbutazone is useful. If the transit 
time will not be unduly long, xylazine is acceptable.

If it is decided that the case is non-surgical, for treatment there are two 
important goals:

1. Controlling the pain.
2. Providing fluids.
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Initial pain control is likely to be by i/v injection of NSAIDs, which can 
then be followed by oral administration. It should be remembered that 
the horse is likely to be inappetant, so the medication should be made into a 
paste and forcibly squirted into the mouth. In extremely severe cases fluid 
will have to be given as a drip, or even faster if the animal is suffering from 
severe dehydration. However, in most cases it can be given by nasogastric 
tube; the clinician will have to use judgement on volumes and frequency. If 
the horse is very fractious and has to be sedated, larger volumes less fre-
quently will be better, whereas in the quiet horse frequent small volumes will 
be tolerated. Fluids are very important in cases of impaction. Psyllium should 
be given to animals with sand impaction; this medication absorbs excess fluid 
while promoting normal bowel movement. Successful treatment can be con-
firmed by collecting some faeces into a rectal sleeve and adding water; the 
sleeve can then be hung up. Sand should accumulate in the fingertips.

Impaction from fibrous ingesta will usually be felt per rectum in the pel-
vic flexure of the large colon. There is good evidence that these cases benefit 
from lungeing exercise. Mineral oil is often used in cases of impaction – 
0.5 l/24 h for a 500 kg horse.

It should be remembered that the horse with diarrhoea will often show 
colicky pain.

14.3 Diarrhoea

Diarrhoea in the horse is normally classified as either acute or chronic, and 
these two types may be subdivided with respect to age – foal or adult. This 
subdivision is confusing: When is a horse an adult? Where do yearlings fit 
in to this? A further subdivision is whether the cause is infectious or non-
infectious, which adds further confusion since our knowledge of diarrhoea 
in horses is far from complete, and so an organism may well be found that 
causes what previously was considered to be a non-infectious diarrhoea. To 
try to simplify the subject, the following text will be divided into causes in 
alphabetical order, with a full description of possible agents and potential 
age groups affected.

Chronic inflammatory bowel disease and intestinal neoplasia

If this condition occurs in the small intestine, there will be chronic weight 
loss but no diarrhoea, making diagnosis difficult. A glucose absorption test, 
as described in Section 2.1, will be helpful. Alternatively, if this condition 
occurs in the large intestine, there will be diarrhoea as well as weight loss. 
The wall of the large intestine will feel thickened and the mesenteric lymph 
nodes will be felt to be enlarged; even the rectum may feel thickened. In 
these cases – and only in these cases – will a rectal biopsy be helpful with 
diagnosis. There is no realistic treatment, although oral prednisolone has 
been suggested. Euthanasia is the recommended course of action.
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Clostridial diarrhoea

The pathogenesis of Clostridia spp. causing disease in the horse is unclear. 
Normal horses, particularly pregnant and lactating mares as well as foals, 
have Clostridia spp. in their large intestine, the most common being Clos-
tridium perfringens and Clostridium difficile. Some trigger factor is required to 
cause the disease that is manifest as sudden death, or acute diarrhoea, often 
haemorrhagic. A positive diagnosis is rarely made in life, as confirmation of 
the bacterial toxin involved is extremely difficult. On post-mortem the 
necrotic enteritis is readily seen; smears will reveal large numbers of Gram-
positive rods, which are difficult to grow even in anaerobic conditions. Iso-
lation of toxins requires very specialized laboratory facilities. The clinical 
picture will normally be mares and young foals that have received some 
stress factor, e.g. a long journey or sudden access to very lush grass. 
 Treatment with NSAIDs and fluids is rarely successful.

Coronavirus

Coronaviruses are now much more commonly found in species other than the 
horse, and it is likely that they will be seen also in the foal. They will cause 
diarrhoea and may be associated with antibiotic usage, so clinicians should be 
careful with the use of antibiotics in the foal, particularly by the oral route. 
Treatment for coronavirus must be by fluids, with NSAIDs as support.

Equine monocytic ehrlichiosis

The more common name for this disease is Potomac horse fever. It will cause 
diarrhoea and colic in all ages of horse, and will also cause abortion in the 
mare. The causal agent is Neorickettsia (formerly Ehrlichia) risticii, and is dis-
tributed throughout North America. It is likely that  spread is via a vector 
associated with water. The organism can be isolated from the blood to con-
firm diagnosis. There must be a subclinical form, since high numbers of nor-
mal horses are seropositive. Treatment is supportive and symptomatic, while 
vaccines are of doubtful value.

Equine right dorsal colitis

Unusually, this condition is liked with NSAIDs; however, although all for-
mulations can trigger the condition, the main cause is phenylbutazone. Clas-
sically, the condition is seen when excessive dosages have been given for an 
extended period, although it has also been recorded in animals receiving the 
recommended dosage of 4.4 mg/kg by mouth twice daily. The donkey does 
not seem to be affected. The presence of Salmonella spp. does not seem to be 
relevant, since these may be present in the normal horse. Diarrhoea may be 
profuse and even life threatening. However, by immediately stopping the 
administration of the medication fatalities are normally avoided. The best 
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treatment is psyllium mucilloid – 30 g daily for ponies and 60 g daily for 
horses. This treatment should be continued for a minimum of 2 weeks or 
longer if the diarrhoea persists, and can also be used in cases of sand colic.

Giardiasis

The pathogenesis of the protozoan Giardia equi is controversial, since it has 
been found occasionally in the faeces of normal foals and adults. However, 
it has also been demonstrated in very large numbers in cases of chronic 
diarrhoea in the adult horse. The treatment of choice is metronidazole, at 
20 mg/kg by mouth three times daily. This often causes a depression in 
appetite, and it may be that this is what helps control the diarrhoea and that 
the protozoan is not the real problem.

Idiopathic chronic diarrhoea

As the name suggests, there is no known cause for this condition, and it is 
the common diagnosis when no cause for chronic diarrhoea can be found. 
There are welfare implications: the horse with chronic diarrhoea may 
develop sores on the backs of its legs and be plagued with flies. One helpful 
measure is to cover the upper part of the tail with cling film or polythene, 
so that it can easily be kept free of faeces. Codeine is a useful treatment, at 
the rate of 1–4 mg/kg twice daily; this is supplied normally in 60 mg tablets, 
which need to be crushed in the food. Hopefully, the diarrhoea can be con-
trolled nutritionally by cutting out laxative food, but it should be stressed 
that water should never be withheld. It is also useful to give the horse extra 
electrolytes, as these will have been lost through the diarrhoea.

Intestinal tuberculosis

Both Mycobacterium tuberculosis and Mycobacterium paratuberculosis have been 
isolated post-mortem from horses that have clinically shown chronic diar-
rhoea. The lesions on post-mortem are of thickened, granulomatous areas in 
the colon that ulcerate; acid-fast organisms can be seen on smears made by 
scraping the mucosa. Because the horse is not a normal host it is not possible 
to grow the organisms, nor to isolate them, from faeces samples; multiple 
smears from the faeces, particularly if bloody, may reveal acid-fast organ-
isms. Diagnosis is therefore extremely difficult since serology for M. paratu-
berculosis is unreliable, as is the intradermal skin test. Treatment would consist 
of isoniazid together with rifampicin, both at 10 mg/kg twice daily by mouth; 
this treatment will need to be given for a minimum of 2 months.

Larval cyathostomosis

Although this disease can occur in all age groups, it is mainly restricted to 
young yearlings and 2-year-olds; these animals will be found to be poorly 
fleshed and have been exposed to cyathostomes. Small strongyles invade the 
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mucosa of the large intestine, this mainly occurring during the summer in 
temperate climates and during the rains in the tropics. The trigger factor that 
stimulates the mass emergence of cyathostome larvae is not fully known, but 
it is known that stressful conditions will bring on a life-threatening attack. 
Stress factors include: (i) severe weather conditions, e.g. autumn weather in 
temperate climates and drought in tropical situations; (ii) transporting ani-
mals; or even (iii) mixing groups. Faecal egg counts (FEC; see Section 1.8) are 
not useful diagnostically, as it is the non-egg-laying larvae that cause the 
 disease, these being normally seen in large numbers on a rectal sleeve.

Diarrhoea is acute and watery; prevention is vital, for once the larvae 
emerge the chance of survival is slim. Treatment with dexamethasone and 
moxidectin (an anthelmintic) is rarely effective. Good worm control will 
prevent numbers of small cyathostomes building up on the pasture. Large 
numbers of eggs will then not be available for ingestion, and larvae will not 
become encysted. Horses should be wormed with moxidectin or double-
strength fenbendazole (for 5 days) before the critical period, i.e. autumn in 
temperate climates.

Lawsonia

A rare cause of diarrhoea in the yearling, this disease is age specific and has 
not been isolated from the non-weaned foal. It is mainly sporadic, affecting 
just one or maybe a second animal in a group. The causal organism is the 
bacterium Lawsonia intracellularis and, as the name implies, it resides in the 
cells of the mucosa. Diagnosis is difficult, as the organism cannot be isolated 
in the faeces, but it can be found in histological samples of the intestine; a 
blood test performed by specialized laboratories is also available. The disease 
is of a chronic nature and is non-febrile, with a steady loss of weight, and 
therefore a clinical diagnosis is possible. Treatment is by a combination of 
erythromycin at 25 mg/kg three times daily and rifampicin at 10 mg/kg twice 
daily, both given orally. Tylosin injection, which is one of the treatments for 
the disease in pigs, should never be used in the horse, for given i/v it will 
cause death and given i/m or s/c will cause a massive necrotic reaction.

Nutritional diarrhoea

In the foal this condition is so common that it might be considered normal. It 
occurs when the foal first starts to eat food other than its mother’s milk, which 
is normally 7–10 days after birth. It may also commence at the same time as 
the mare comes into oestrus post-foaling. It used to be thought that there 
were hormonal changes in the milk causing the diarrhoea, but this is not cor-
rect – diarrhoea is caused by change in diet. Antibiotics are not indicated, and 
most cases are self-limiting. However, a rise in temperature will indicate a 
more serious condition, and this is particularly likely if the foal has not 
received sufficient good-quality colostrum within the first 12 h of life.

Nutritional diarrhoea will also occur in the adult, when a sudden 
dietary change is imposed; obviously, any changes should be made slowly. 
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Nutritional diarrhoea is particularly likely when a horse suddenly receives 
a large amount of lush, green grass.

Rotavirus

Rotavirus attacks the suckling foal at any age, it is highly contagious and 
has a 2-day incubation period. It is rarely fatal, however, if the foal can be 
kept hydrated. The use of antibiotics is contraindicated, as is the use of 
NSAIDs; the latter may cause gastric ulceration. The virus destroys the 
intestinal villi, and so the diarrhoea may persist but will eventually subside. 
Good hygiene is required to prevent spread of the disease.

Salmonellosis

Frequently a fatal disease, it is nevertheless not a simple one, being nor-
mally acute in both adult and foal. It appears to be infectious and then 
highly contagious, and yet some 15% of adult horses harbour the organism 
in their bile ducts. Some stress agent is required to trigger the disease (this 
is often surgery, which typically triggers an attack 2 days later), or the ani-
mal’s defences are overwhelmed by the numbers of organisms in the envir-
onment. These organisms may have come from an equine  carrier, be 
contaminants from another species, normally a rodent, or from the feed or 
water. The most common isolates are Salmonella typhimurium,  Salmonella
enteritidis, Salmonella anatum, Salmonella heidelberg and  Salmonella newport.

The condition may present as a relatively mild illness with fever, 
anorexia and depression; the faeces are of a ‘cow pat’ consistency. Such a 
disease may be self-limiting, with the animal appearing to recover in a few 
days, without treatment, although such animals may become active carri-
ers. The more common form, which is seen in adults as well as in foals, is 
acute, watery diarrhoea. There is high fever with abdominal pain, these 
signs possibly appearing before the onset of the watery diarrhoea. This then 
causes confusion with the diagnosis, since the animal appears to have colic, 
but the high fever and severe depression will alert the clinician. There is 
also a marked neutropenia. When the diarrhoea begins it often contains 
blood and strands of mucosa, and has a  distinctively foul smell.

Treatment requires i/v fluids and electrolytes; NSAIDs are extremely 
useful, particularly flunixin; antibiotics need to be used with care, although 
they are certainly worthwhile in the early stages. The antibiotic of choice is 
trimethoprim-potentiated sulfonamide (TPS), which must be given i/v; oral 
antibiotics should be avoided.

It must be always remembered that this is a zoonosis as well as being 
contagious to equines.

Strongylosis

A disease of mixed aetiology, it may be caused by the small strongyles (cya-
thostomes) described above under larval cyathostomosis, although it may 
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also be caused by the large strongyles. The most pathogenic is Strongylus
vulgaris, the large redworm, whose larvae invade the wall of the small intes-
tine and enter the arterioles. They damage these and cause emboli; histori-
cally, these emboli and the resulting infarctions were said to be a major 
cause of colic. With the advent of modern wormers their prevalence has 
diminished markedly, but they are still a threat. They will cause weight loss 
and diarrhoea; very little resistance to anthelmintics has been reported.

Trichomoniasis

The protozoan Trichomonas equi is found in normal faeces as well as in cases 
of equine diarrhoea. Knock’s postulates, the long-established criteria for 
infectious disease, have not been fulfilled, and so I think this organism can 
be ignored as a cause of diarrhoea.

14.4 Diseases of the Rectum

Rectal prolapse

An extremely rare condition, this can occur spontaneously, in which case 
euthanasia is the best course of action. Any surgery may initially appear 
worthwhile, but recurrence is a certainty. If the condition occurs after a bad 
foaling, the rectum must be replaced as soon as possible; the mare should 
be sedated and local anaesthetic instilled around the anal ring, and a purse-
string suture then put in place with uterine tape. The organ can then be 
replaced and the purse-string tightened: it should be as tight as two fingers. 
This may seem tight to the surgeon but there will be a large amount of 
swelling, which will reduce with time and NSAIDs. The suture should be 
removed in 2–4 days and the horse given a very laxative diet.

Rectal tears

Rectal damage will occur when practitioners are performing rectal examina-
tions, but provided care has been taken and a suitable amount of lubricant 
used, a rectal tear is not the fault of the clinician: there should be no blame or 
guilt. However, there are certain predisposing causes that should be avoided. 
(i) The ratio of the size of the rectum to the size of the clinician’s hand and arm 
is important. If in any doubt do not perform a rectal examination – it should 
be remembered that a rectal examination is a diagnostic tool and not a treat-
ment, and is therefore of only secondary importance to the horse. (ii) The tem-
perament of the horse is important – the lively horse should be sedated. The 
use of the drug butylscopolamine, at 20 mg/kg i/v 5 min before a rectal exam-
ination is particularly effective in reducing the danger of a rectal tear.

Blood on the rectal sleeve may indicate a tear, but is not positive proof. 
Quite severe haemorrhage can occur when a rectal biopsy is performed, but 
not necessarily with dangerous consequences. If the clinician is inexperienced 
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then no further action should be taken, but a more experienced colleague 
should be consulted. If such a referral is not possible then the animal should 
be given antibiotics and NSAIDs, then monitored. Normally, the clinician 
will have felt the tear; if it has penetrated the entire rectal wall, euthanasia 
must be the course of action. Tears such as these are graded as 4, while 
lesser tears may be graded as 1, 2 or 3, depending on the structures that 
have been torn. Most grade 1 and 2 tears will heal on their own, provided 
the horse is fed on a laxative diet and given antibiotics and NSAIDs. Unfor-
tunately, a horse with a grade 3 rectal tear is likely to die, but it is reason-
able to give it some time for recovery. Surgery of such a tear is likely to be 
heroic and unlikely to be successful.

14.5 Hepatic and Biliary Tract Diseases

Introduction

Classification of hepatic disease is very difficult, because the clinician and 
indeed the owner often cannot be certain when the disease started; therefore, 
classification into acute and chronic disease is difficult. The liver is a marvel-
lous organ in that it has great capacity for regeneration, and equally has a 
basic overcapacity, and therefore a rise in liver enzymes on a blood test 
needs very careful evaluation. The clinician is normally presented with one 
of two different clinical pictures, an acute-onset disease or a chronic disease.

Acute hepatic disease

In ponies and donkeys the most common cause of acute hepatic disease is 
hyperlipaemia, which is very common and extremely serious; it is discussed 
separately later in this section.

The main acute hepatic disease is Theiler’s disease, which originally 
was thought to be caused by administration of tetanus antitoxin, and hence 
was termed serum hepatitis. This, however, is not the cause of the disease, 
which is as yet still unknown. It is more common during the summer and 
autumn in temperate countries and therefore it may be caused by a virus 
with a vector. The disease is manifest as acute liver failure, evidenced by 
jaundice and orange-coloured urine, with resulting neurological signs. 
Treatment, which can only be supportive, is rarely successful, and so 
eu thanasia is advised on welfare grounds.

Chronic hepatic disease

The most common cause is pyrrolizidine alkaloid-containing plants, of 
which there are many, but the best known is ragwort (Senecio jacobaea). This 
yellow flower, common in temperate climates, is not palatable to the horse 
when mature; however, early in the spring when there is no other green 
herbage available, horses will ingest the young florets; they also may eat the 
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mature plant if it has been cut and left on the pasture or made into hay or 
haylage. The liver will be damaged and, unless regeneration can occur, the 
horse will be lethargic and eventually suffer liver failure. Neurological signs 
will then be manifest, and after that the disease is fatal. However, if the ani-
mal can be totally removed from further access before neurological signs 
develop, a cure is possible with supportive treatment, i.e. no stress and a 
low-protein diet with extra vitamin B supplementation. As SDH and AST 
are both enzymes associated with acute liver disease, these will be raised 
initially and go undetected, but will often have returned to normal when a 
blood sample is taken. Raised GGT and ALP are more reliable diagnostic 
indicators, as these will remain high (see Table 1.2).

Hyperlipaemia

A condition of donkeys, mules and small ponies, it is not seen in young ani-
mals below 18 months of age; the incidence rises with the age of the animal. 
Lactation and pregnancy are predisposing causes but, regardless of the 
reproductive state of the mare, it is more common in the mare than in either 
geldings or stallions. The main predisposing factor, however, is stress, and 
thus the condition can be brought on by any other disease, particularly 
those that cause inappetance. It can also be brought on by any physical fac-
tor affecting the animal’s ability to keep eating. The clinical signs therefore 
are amazingly variable, as they will depend on the underlying cause; how-
ever, cases will show a general malaise and will not want to eat.

Hyperlipaemia occurs when the body’s fat reserves are rapidly mobi-
lized to combat any energy deficit, and thus overweight animals are more 
at risk. It is such a common condition in the donkey that any overweight 
donkey which is off its food is vulnerable. Diagnosis is not hard for the 
experienced clinician, but even experienced clinicians may miss the early 
signs. Obesity leads to insulin insensitivity; stress leads to cortical release, 
which in turn inhibits insulin effects. Adipose tissue is mobilized and tri-
glycerides are released from the liver – any rise >5 mmol/l should alert the 
clinician. Voluntary feeding with tempting, succulent foods – particularly 
grass – should be commenced immediately. If the disease is more advanced, 
fat will actually be seen in a blood sample, as a whitish grey band; labora-
tory confirmation is then not required.

Treatment requires a two-pronged attack: (i) the underlying cause must 
be promptly addressed; and (ii) adipose mobilization must be reversed. The 
pathogenesis indicates that both insulin and heparin would be helpful, but 
sadly this is not the case. Flunixin initially at the normal dose of 1.1 mg/kg is 
helpful, and this must be continued every 6 h at 0.25 mg/kg. Fluids, carbohy-
drates and vitamins should be given by nasogastric tube if the animal will 
not eat, but ultimately i/v therapy may be required. However, welfare and 
economics must be considered, since often these cases will recur. Euthanasia 
is likely to be the option in such cases, or in very severe first-presentation 
cases. Dexamethasone must never be given in the hyperlipaemia case.
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14.6 Diseases of the Stomach

Gastric impaction, dilation and rupture

All three of these conditions will be seen as severe colic. Differentiation will 
be very difficult except on post-mortem. A volvulus of the small intestine in 
its upper third will give similar colic signs. The signs are of a very high 
pulse rate and severe pain. Often the horse will sit like a dog with its back 
legs and rump on the ground but its front legs in extension. Unless there is 
a fibrous impaction in the stomach there will be a copious gastric reflux. 
There will be an absence of gut sounds. The mucous membranes will look 
toxic. Euthanasia is the only outcome. If the clinician has made an error and 
it is not a disease of the stomach but a volvulus of the upper small intestine, 
it is likely to be extremely difficult to correct surgically and so once again 
euthanasia is indicated.

Gastric ulceration

The rise in prominence of this condition in recent years is due to the advent 
of the 2 m-length gastroscope, which represents the only way in which the 
condition can be positively diagnosed. Ulceration is normally seen in the 
horse under stress that has been fed too much corn, too little long fibre and 
has undergone intensive training, e.g. the young racehorse; it is unlikely to 
be a problem in the working horse. Ulcers will heal as soon as the horse is 
removed the stressful environment. There is a specific treatment available, 
omeprazole, a proton pump inhibitor; oral dosage is 4 mg/kg daily for 28 
days, followed by 1 mg/kg for a further 28 days.

Neoplasia

Tumours of the stomach are extremely rare, those diagnosed being mainly 
the squamous cell carcinoma, although leiomyosarcomas have also been 
recorded. The horse will show chronic weight loss; colic is not a feature, 
except in the terminal stages. Diagnosis in life is possible only with a 
2 m gastroscope, otherwise the clinician will see the condition only at 
 post-mortem.

14.7 Grass Sickness

In only a few isolated areas of the world is this condition seen frequently; it 
was first recorded in 1907 in western Scotland, UK; however, it does occur 
in all northern European countries, and sporadically in the southern coun-
tries of South America. It is classified as a dysautonomia; related diseases 
are found in man and other animals, e.g. the brown hare, and have been 
recorded in all equine species. The cause is unknown, although there are 
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various trigger factors recorded: the animal will have been out at grass, and 
arrival on new premises is a common trigger. Recent dry weather or anthel-
mintic treatment also seem to be related to this disease. It is a disease pri-
marily of the young adult horse, although it has been recorded in horses of 
all ages; there is perhaps a higher incidence in the mare. Normally at onset, 
the animal is in above-average body condition.

The disease is divided rather arbitrarily into acute, subacute and chronic 
forms; there is certainly an acute form, which will appear like a colic attack, 
with very similar signs. However, there are some signs that will alert the 
clinician: the rectal temperature is often raised, and bilateral ptosis is also 
often seen. The horse’s inability to swallow is present in these cases, but not 
obvious, as it is not actually eating or drinking. Squirting water or gruel into 
the mouth may help to demonstrate this tell-tale sign. There is often copious 
salivation; a nasogastric tube should be passed to eliminate the differential 
of oesophageal obstruction – there is normally copious gastric reflux. The 
pain is unresponsive to pain relief, and euthanasia is the kindest option.

In subacute and chronic cases the disease has a much more insidious 
onset, when the classic tucked-up, ‘greyhound-like’ appearance will be seen 
and the inability to swallow will be obvious. The amount of pain demon-
strated in these cases will be much more variable, the bouts of pain often 
bearing little relationship to the administration of pain relief. Animals try to 
get comfortable by bringing all four legs directly underneath them. All these 
signs will help the clinician make a diagnosis, which can be confirmed only 
by histology of the autonomic ganglia; the classical ganglia chosen are in 
the coeliacomesentric area. Such histopathology can be performed at 
 laparotomy or, more usually, at post-mortem.

In reality, the likelihood of any grass sickness case recovering is 
extremely small but, if the horse has some interest in food and is able to 
swallow, treatment might be considered provided that pain, which can be 
monitored by heart rate, can be controlled. Good nursing is a fundamental 
requirement. There is strong evidence that cisapride given at 0.6 mg/kg 
three times daily by mouth is helpful as an intestinal motility enhancer. 
 Survivors have been recorded as returning to work.

14.8 Umbilical Hernia

The cause of umbilical hernia may be either genetic or, more commonly, 
acquired through failure of the umbilicus to close fully on account of 
 umbilical infection. No action need be taken in the young foal, but the pres-
ence of hernia noted. At 4 months of age the foal is re-examined and, if the 
hernial ring will admit only a single finger, the hernia should be left as there 
is a very good chance that it will heal spontaneously. If the hernial ring will 
admit two fingers, the clinician can proceed in the following manner:

1. The animal is heavily sedated and cast into dorsal recumbency.
2. The hernial sac is then drawn down vertically, ensuring that all the 
abdominal contents have been returned to the abdomen.
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3. A very tight ligature of umbilical tape or an elastrator castration ring is 
applied to the sac, as close to the body wall as possible.
4. Tetanus antiserum is given.
5. The area must be kept dressed with fly repellent until 1 week after the 
sac has sloughed off.

If the hernial ring is larger than two fingers, the following procedure is 
recommended:

1. Full aseptic surgery should be performed under general anaesthetic, 
with the foal in dorsal recumbency.
2. An elliptical skin incision is made around the hernia, removing some of 
the excess skin but leaving sufficient to close the wound without excessive 
tension.
3. Using blunt dissection, the skin is separated from the abdominal wall, if 
the surgeon feels that the hernia can be obliterated by closing the abdom-
inal wall without too much tension, this should be performed by removing 
some of the hernial sac.
4. Multiple mattress sutures should be laid across the defect in the abdom-
inal wall, without tying them.
5. When the surgeon is satisfied that the defect can be totally closed the 
sutures can be drawn tight, making 100% sure not only that there is no 
bowel trapped in the suture line but also that the abdominal wall is everted, 
so that the peritoneal lining is apposed to the opposite side.
6. A continuous layer of subcuticular sutures should be used to bring the 
skin together and thereby reduce wound tension.
7. The skin is then sutured with a line of interrupted horizontal mattress 
sutures, using monofilament nylon.
8. The foal must be given antibiotics, NSAIDs and tetanus antiserum.
9. The foal and its mother should be confined until the stitches are 
removed 10 days later.
10. It is quite reasonable for colt foals to be castrated at the same time as 
hernial surgery.

If the hernial ring is very large, the abdomen should not be opened. In 
this instance a piece of nylon surgical mesh is sutured with individual, 
absorbable sutures over the area of the hernia, pushing the hernial sac back 
into the abdomen. The wound is then closed in a similar manner. The mare 
and foal should both be confined for 1 month to allow the body wall to 
fibrose over the mesh.

Further reading

Robinson, N.E. (1997) Current Therapy in Equine Medicine. WB Saunders Co., 
Philadelphia, Pennsylvania.

Rose, R.J. and Hodgson, D.R. (1999) Manual of Equine Practice. WB Saunders Co., 
Philadelphia, Pennsylvania.



15.1 Neurological Locations and Associated Signs

The brain

● Cases involving the brain will show abnormal behaviour, e.g. wander-
ing and head-pressing.

● There may be apparent blindness.
● More advanced signs will include seizures, dementia and coma, which 

will lead to death.

More specific areas of the brain
● The cerebellum regulates the rate and range of motion, and correlates 

proprioceptive information. Signs will include the lack of both menace 
response and blink reflex to light. There may be head tremors, a base-
wide stance and ataxia.

● The brainstem includes the cranial nerves. There may be ptosis and an 
altered eye position with damage to the 3rd, 4th or 6th cranial nerves. 
There will be a loss of facial sensation with damage to the 5th cranial 
nerve. Damage to the 7th cranial nerve will show facial paralysis. There 
will be a head tilt and nystagmus with damage to the 8th cranial nerve. 
Damage to the 9th and 10th cranial nerves will be manifest as dyspha-
gia. The brainstem includes long tracts to the spinal cord, and damage 
to these may be seen as weakness, ataxia and spastic limbs, all with 
concurrent cranial nerve deficits.

© G. Duncanson 2010. Veterinary Treatment for Working Equines
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The spinal cord

● There will be a loss of coordination and weakness caudal to the lesion, 
and possibly sensory deficits. Focal sweating due to sympathetic fibre 
damage or tectosegmental spinal tract damage may also be evident.

● Tetanus is the classic upper motor neuron disease. The associated 
 neurotoxins block inhibition of the spinal motor neurons, leading to an 
over-response from the lower motor neurons.

Peripheral nervous system

● There will be a regional loss of motor function.
● There will be muscle atrophy and profound weakness localized to 

 specific areas.
● With equine motor neuron disease (see Section 15.15) there is profound 

and progressive diffuse muscle atrophy and weakness.
● The botulism toxin affects neuromuscular junctions, causing poor 

 muscle tone (as evidenced by a flaccid anus), weakness, stumbling, 
dysphagia and eventual recumbency.

Assessment of cranial nerve function

The 12 cranial nerves and their respective functions are listed in Table 15.1.

15.2 Approach to the Equine Neurological Case

Is the horse ill and does it have neurological signs? Is there a neurological 
disorder? The following checklist is recommended:

● mental attitude (cerebrum);
● normal behaviour, e.g. nystagmus, eye position (cranial nerves III, VI);
● check menace tests (cranial nerves II, VII);
● pupillary light reflexes (cranial nerves II, III);
● swinging light test (cranial nerve II);
● funduscopic examination;
● symmetry of the head;
● inspection of the tongue;
● nasal septum response;
● gait at walk and trot, turning and faster gaits if not dangerous.

Is the neurological disorder primary or secondary? The following check-
list is recommended:

● depression from systemic illness, e.g. endotoxaemia;
● Horner’s syndrome with guttural pouch empyaema;
● patchy sweating from excitement or distress;
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● abnormal limb placement due to dullness, lethargy, pyrexia from other 
systemic disease;

● unusual lameness, e.g. equine granulocytic ehrlichiosis;
● difficulty in rising, e.g. muscular weakness or arthritis;
● collapse under excessive weight being carried.

Neurological examination protocol is as follows:

● Perform a full clinical examination first before concentrating on the 
neurological signs.

● Initiate a chart to record findings and try to have a consistent order of 
examination.

Table 15.1. The 12 cranial nerves and their respective functions.

Cranial nerve Type Major function Reflex/Response/Assessment

I Olfactory Sensory Sense of smell
II Optic Sensory Afferent pathway for 

vision and light
Menace response; pupillary 
light reflex; swinging light 
reflex

III Oculomotor Motor Pupillary constriction; 
extra-ocular muscles

Pupillary light reflex; medial 
movement of globe 
(ipsilateral response 
strongest)

IV Trochlear Motor Extra-ocular muscles 
(dorsal oblique)

Ventrolateral rotation of 
globe

V Trigeminal Sensory Sensory to side of head 
and face

Ear, eyelid and lip (facial) 
reflexes; pain perception 
(head, nasal septum)

Motor Motor to masticatory 
muscles

Chewing, jaw tone 
(temporalis, masseter, 
digastricus)

VI Abducens Motor Extra-ocular muscles 
(retractor oculi, lateral 
rectus)

Eyeball retraction (corneal 
reflex); lateral movement of 
globe

VII Facial Motor Motor to muscles of 
facial expression

Ear, eyelid and lip (facial) 
tone, reflexes and movement; 
facial symmetry

Sensory Taste
VIII (i) Vestibular Sensory Afferent branch of 

vestibular system
Head posture; induced 
eyeball movement; normal 
vestibular nystagmus; normal 
gait; blindfold test

       (ii) Cochlear Sensory Hearing Response to noise
IX Glossopharyngeal Motor/Sensory Sensory and motor to 

pharynx
Swallowing (palpation)

X Vagus Sensory/Motor Sensory and motor to 
pharynx and larynx

Gag reflex (nasal tube)

XI Accessory Motor Trapezius muscle Endoscopy
XII Hypoglossal Motor Motor to tongue Tongue size and symmetry
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● One logical course of action is to start at the head and move caudally:

 head (brain and cranial nerves);
 neck;
 fore limbs;
 trunk;
 hind limbs;
 tail;
 anus;
 gait and posture.

The aim of the examination is to localize the lesion(s):

● brain cortex;
● cerebellum;
● vestibulum;
● any other part of the brain stem;
● spinal cord;
● peripheral nerves;
● neuromuscular junction;
● muscles.

Ancillary diagnostics can then be considered:

● blood tests for bacterial infections, potassium and calcium concentra-
tions and liver disease;

● radiography for fracture lines in the head, which are often difficult to 
image; frontoparietal fractures are often visible externally;

● cerebrospinal fluid (CSF) analysis, which may be unremarkable but will 
reveal EPM, EHV-1 (see Section 13.3) and bacterial meningitis in the foal.

Some common neurological conditions causing illness

● Liver disease (hepatoencephalopathy). This clinical syndrome occurs in 
severe hepatic insufficiency from a variety of causes. Toxins, e.g. ammo-
nia, fatty acids and indoles, which would normally be detoxified by the 
liver increase in the peripheral blood and cross the blood–brain barrier. 
There is marked cranial depression. The signs seen will include head-
pressing, head-hanging, yawning, ataxia, inappetance, sham drinking 
and even compulsive walking and aggression. Unfortunately, the prog-
nosis at this stage is hopeless and euthanasia is advocated.

● Hyperlipaemia (see Section 14.5). This condition is restricted to donkeys, 
mules, and small and miniature horses. The animal is usually over-
weight and is undergoing a period of negative energy balance. The clas-
sical triggers are pregnancy, lactation, illness, transport or some other 
stress. Death of a life-long companion has been reported as a trigger.

● Neonatal hypoxia.
● Cerebral trauma.
● Bacterial meningitis.
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● Abscess in the CNS.
● Tetanus.
● Botulism.
● Equine grass sickness (see Section 14.7).
● Equine herpes virus 1.

Some less common neurological conditions causing illness

● Toxicity (bracken, lead, organophosphorus compounds; see Chapter 
18).

● Electrolyte imbalance.
● Equine motor neuron disease (EMND).
● Equine protozoal myeloencephalitis (EPM).
● Rabies.

15.3 Liver Disease

See Section 14.5.

15.4 Hyperlipaemia

See Section 14.5.

15.5 Neonatal Hypoxia

The foal will stop sucking and will be weak and depressed; it may even 
start wandering and not bond with the mare. Some practitioners call these 
‘barker foals’, as they can make a grunting noise on expiration similar to the 
noise made by a deer. The signs will progress: the legs will become rigid, 
the foal will appear blind and then will have convulsions. Respiration will 
be laboured although the rectal temperature is raised. The cause of this 
 condition may not actually be a lack of oxygen at birth but the fact that, 
although the foal in theory has reached term, it is not yet ready for birth, i.e. 
it is premature. Euthanasia is the best course of action, as these foals will 
require 24/7 nursing for many days, and even then will not make useful 
working horses.

15.6 Cerebral Trauma

Diagnosis in this condition is not necessarily easy. Obviously, if a horse has 
been hit by a truck, there is no problem, but in other cases when the horse is 
violent and causing itself further damage the initial cause is not so clear. If the 
horse is violent the first cause of action is to sedate with an alpha-2 agonist.
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15.7 Bacterial Meningitis

Any age of horse may be affected by this condition, but is very much more 
common in the foal following septicaemia. The foal will have a raised rectal 
temperature and will be slightly older than the neonatal hypoxic foal. Early 
treatment with antibiotics and NSAIDs is vital.

15.8 Abscess in the CNS

Abscess normally occurs as a sequel to either strangles or an ascending 
infection from cauda equina (see below). There will be a fever, the signs 
being associated with the location of the abscess. The prognosis may not be 
hopeless if there is prompt treatment with antibiotics should Streptococcus
equi be involved.

15.9 Tetanus

Tetanus should be a disease of the past, as vaccination against the toxin-
producing bacillus Clostridium tetani is readily available and inexpensive. 
Only two injections are required to give a minimum of 3 years’ immunity 
with some vaccines, and the length of immunity may well be longer than 
that. Classically, the disease follows 10 days after a wound or castration; 
often, there is no visible wound and clinicians should be alert for the horse 
showing general stiffness, which within 24 h will turn in to classical tetanus. 
Spastic gait, erect ears and flared nostrils are the major signs. The horse will 
show the pathognomic sign of protrusion of the third eyelid as a menace 
response, but ‘lockjaw’ 48 h later is not so often seen. The well-described 
‘sawhorse’ stance may soon lead to recumbency, and in these circumstances 
euthanasia is suggested on welfare grounds. However, if the horse can be 
kept standing, treatment can be tried and may be successful; avoidance of 
any stimulation is important. Usually, the horse is able to drink small quan-
tities of gruel. Constant use of a nasogastric tube may not be warranted, or 
indeed humane, and once again euthanasia may be indicated.

The horse should be given high doses of penicillin. Antitoxin in large 
doses is useful only very early in the course of the disease: regular injec-
tions every 6 h of acelylpromazine at 0.5 mg/kg are helpful. Clinicians 
should remember that if the horse has to be destroyed, extra care has to be 
taken. The horse will die in spasm and lunge forward; if shooting the horse, 
the clinician must stand to the side or risk being fallen upon. Obviously, i/v 
euthanasia is not so hazardous.

15.10 Botulism

A disease caused by the toxin produced by the bacillus Clostridium botuli-
num, botulism is only seen commonly in certain areas and is rare elsewhere. 
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It may be associated with the feeding of contaminated silage; this type of 
botulism depends on preformed toxin. In rare cases the bacillus actually 
reproduces in a wound and produces the toxin in a similar manner to 
 Clostridium tetani.

The disease has a slow onset, with the horse showing weakness and a 
tendency to lie down more frequently. There is trembling of the large mus-
cle groups. Internally, there maybe ileus so there will be colic signs. The 
classic sign of the flaccid rectum is not 100% reliable, but is a useful diag-
nostic sign. Botulism is seen also in the foals, which will have difficulty 
sucking and show a reduced tongue reflex.

Treatment with botulinum antitoxin is vital as early as possible, other-
wise treatment needs to be supportive; ileus needs to be treated. The out-
come is quite good provided large doses of the toxin have not been ingested. 
If silage is the cause, that batch must be destroyed.

15.11 Equine Grass Sickness

See Section 14.7.

15.12 Equine Herpes Virus 1

Potentially a very confusing condition, as equine herpes virus 1 is  
normally associated with abortion. A vaccine is available, but the inci-
dence of this myeloencephalopathy condition does not seem to bear any 
relationship to vaccination status, whether past, current or unvaccinated. 
It appears that there is a propensity of certain virus strains to attack the 
nervous system and cause paralysis, particularly of the hind limbs, in a 
sporadic manner, but in clusters on certain holdings. There may be uri-
nary incontinence and decreased tail tone. Animals will recover in some 
instances, so nursing is vital. Some authorities suggest the use of dexa-
methasone given i/m twice daily at 0.1 mg/kg as being helpful; however, 
this does not seem to be a logical approach to a disease known to be 
caused by a virus. Diagnosis is by virus isolation from pharyngeal swabs. 
Isolation would be prudent.

15.13 Toxic Neurological Conditions

Bracken poisoning

Not normally eaten by the horse unless starved, this common plant causes 
chronic poisoning, shown as muscle weakness and other neurological signs. 
The specific antidote is vitamin B1 (thiamine), which should be given i/m 
daily at 1 mg/10 kg.
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Lead poisoning

Normally chronic in the horse, this heavy metal poisoning is usually from pas-
ture contamination caused by mining. The main sign is stiffness, which may 
appear to have an acute onset following exercise, reminiscent of rhabdomyo-
lysis (see Section 11.9). There will be raised lead levels in both blood and urine. 
The specific treatment is i/v calcium edentate, but this is rarely necessary in 
the horse if removed from the contaminated pasture and given NSAIDs.

Organophosphorus poisoning

Organophosphorus (OP) insecticides are very potent poisons, their acute 
toxicity being due to cholinergic overstimulation. This is shown as neuro-
logical signs: the horse is very nervous and constantly urinates; there is 
copious salivation and constricted pupils. Treatment is specific, with atro-
pine sulfate at 0.2 mg/kg given slowly i/v; this may be repeated every 3 h, 
until signs subside.

15.14 Electrolyte Imbalance

For electrolyte imbalance to occur, the horse would normally be exhausted 
or have been deprived of water. There is a decrease in muscle tone and gen-
eral weakness; evidence of profuse sweating and muscle fasciculation will 
be seen, along with a synchronous diaphragmatic flutter and ataxia. If 
symptoms are not too severe the horse may be given electrolytes dissolved 
in water by nasogastric tube; severe symptoms will warrant i/v fluids.

15.15 Equine Motor Neuron Disease (EMND)

A very rare degenerative condition of the somatic neurons, the cause is 
unknown. The affected horse will often show low vitamin E levels but, as it 
can occur at grass, such a causality is unlikely. The signs are very variable, 
which makes diagnosis difficult until the disease has really progressed. 
There is no ataxia, and the horse seems more comfortable when walking, 
but will also lie down more frequently. Muscle fasciculations lead to muscle 
atrophy; the head is held low but there is often a high tail carriage. Diagno-
sis is by a process of elimination. Muscle biopsy may be required to differ-
entiate this condition from polysaccharide storage myopathy. Definitive 
diagnosis rests on histopathology of the cranial nerve nuclei corresponding 
to the degeneration of the relevant motor nerves. There is no treatment.

15.16 Equine Protozoal Myeloencephalitis (EPM)

A protozoal disease occurring throughout North and South America, it 
causes disease elsewhere only in exported horses from the Americas. The 
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causal organism is Sarcocystis neurona; however, another protozoan, Neospora
hughesi has also been implicated, and its occurrence mirrors that of the main 
host, the Virginia opossum (Didelphis virginiana). It is a two-host parasite, the 
secondary hosts being the armadillo, the skunk and the raccoon, with the 
horse as the end host. It occurs in all breeds, but is rare in the pony and has 
not been recorded in the donkey. Mainly, it occurs in horses under the age of 
5, but has been recorded in all age groups; there is no sex predilection. Diag-
nosis is normally on clinical grounds, although there are elaborate tests that 
can be performed on both blood and CSF. Blood contamination of the CSF 
creates false positives. The simplest test is the Western blot analysis, but this 
shows only exposure to the disease and therefore is not definitive.

The main initial signs are fever, inappetance and diarrhoea, which are 
quickly followed by neurological signs like ataxia and head-pressing. Longer-
term signs are muscle wasting, occurring in muscles at random and resulting 
in marked asymmetry. The most common muscles affected are one of the mas-
seters, the supraspinatus and infraspinatus on one side and one gluteal. There 
are two oral medicines used for treatment, both requiring to be given over a 
28-day period and both 70% effective: (i) ponazuril, at 5 mg/kg daily; and (ii) 
nitazoxanide, initially at 25 mg/kg for 5 days followed by 50 mg/kg for 23 days. 
Supportive therapy with NSAIDs and vitamin E injections has also been used. 
Pyrimethamine at 0.1–0.2 mg/kg, together with 15 mg/kg of potentiated sul-
fonamide, both by mouth, was previously used; its effectiveness is less that 
50%. There are no licensed vaccines available, but there may well be one soon.

15.17 Rabies

The horse is the end host for this disease and, although the presence of virus 
cannot be ruled out from a horse’s saliva, it is very unlikely that a rabid 
horse will infect another horse or indeed any other type of animal. It is just 
conceivable that a human could be infected if cut, through performing den-
tistry on a rabid horse. The horse is likely to become infected from the bite 
of a rabid dog or wild carnivore. Signs will depend on the site in the brain 
that first becomes infected; if the forebrain is affected the horse will show 
aggressive neurological signs, but lesions in the brain stem will produce 
stupor and excessive salivation – this is the most common form. Lastly, if 
the spinal column is affected there is progressive ascending paralysis. Death 
normally occurs within 5 days.

Definitive diagnosis can be made by sending fresh brain tissue to a 
 laboratory able to accept potential rabies-infected material or by sending 
formalin-fixed brain tissue to other laboratories. There is no treatment, but 
a reliable vaccine is available that can be given from 6 months of age.

15.18 Cauda Equina Syndrome

Caused by inflammation or neuritis of the cauda equina, which in horses 
starts at the lumbosacral junction and includes the caudal end of the spinal 
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cord, the sacral and coccygeal nerves, this condition is normally seen as a 
result of either trauma in the area or EHV-1 infection. There is a deficit of 
both motor and sensory function around the tail and the anus; in very seri-
ous cases there is ataxia and lack of bladder control. Horses may show signs 
of colic, as there will be pain from the build-up of faeces in the rectum. There 
is no treatment, and euthanasia is indicated in the most serious cases.

Further reading

Lavoie, J.-P. and Hinchcliff, K.W. (2009) Blackwell’s Five-Minute Veterinary Consult: 
Equine, 2nd edn. Wiley-Blackwell, Oxford, UK.



16.1 Trauma to Structures Surrounding the Eye

Trauma is probably the most common problem seen by the practitioner 
concerning the equine eye. The eye is very prominent and horses suffering 
any irritation tend to rub the area around the eye quite violently. Careful 
examination, normally under sedation, is vital; hopefully, the orbit itself 
will not be affected. The clinician should make a visual examination fol-
lowed by careful palpation. This will provide almost as much information 
as sophisticated diagnostic techniques, e.g. radiography, ultrasound (the 
modality of choice), CT or MRI. Some very bad head wounds will require a 
general anaesthetic and repair, but these are rare. Fractures to the orbital 
rim or zygomatic arch may well be left to heal on their own. Skin lacera-
tions must be repaired as soon as possible under a regional block or local 
infiltration: the clinician will be pleased at the fast rate of healing. Antibiot-
ics should be given parenterally to prevent infection, and NSAIDs given 
cautiously to control the swelling.

When suturing the eyelids it is important to use small, single inter-
rupted stitches using a soft suture material, to avoid irritation. If the third 
eyelid is torn, suturing can be attempted, but careful trimming will usu-
ally be better; rarely will the third eyelid be prolapsed, and in these cases 
an assistant should be shown how to keep the third eyelid in position 
while the clinician sutures the eyelids together. These sutures need be 
left in situ for only 48 h; the third eyelid will remain in position after this 
length of time. In the extremely rare event of prolapse of the orbit, the 
clinician will have to be mindful of welfare considerations; unless the 
injury is extremely fresh, replacing the orbit and suturing the eyelids is 
neither a humane nor viable option – the eye should be removed under 
general anaesthetic.

© G. Duncanson 2010. Veterinary Treatment for Working Equines
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16.2 Removal of the Eye

Although this procedure could be performed in the standing horse, it is not 
advisable. After the horse has been anaesthetized, 10 ml local anaesthetic is 
injected deep behind the eye; this will allow a much lighter plane of anaes-
thetic for the removal of the eye. The area is prepared for surgery and, if 
possible, the eyelids are then sutured together and the area prepared a sec-
ond time; the idea behind this is that contamination from bacteria and pos-
sible tumour cells is then contained within the orbit and will not contaminate 
the wound. The incision is then made very carefully through the eyelid, but 
not through the underlying tissue, so that the eye and the conjunctiva will 
be removed intact. As much of the eyelid tissue as possible is retained to 
allow for closure later. After the skin incision blunt dissection is used to 
separate the conjunctiva from the overlying tissue; the muscles have to be 
cut with curved scissors. Eventually, the optic nerve is cut with curved 
 scissors and the eye is removed intact within the conjunctiva.

The incisions made in the eyelids are then sutured together with small, 
simple interrupted sutures after the dead space has been filled with a sterile 
bandage. The end of the bandage is allowed to protrude through the suture 
line medially. The bandage can be removed slowly on a daily basis, or in 
larger quantities every 5 days until the sutures are removed after 15 days. 
Antibiotics and NSAIDs are given at the time of the surgery and are contin-
ued for a minimum of 10 days. Fly control is essential.

16.3 Orbital Tumours

Squamous cell carcinoma

The most common tumour affecting the eye, particularly in the tropics, it is 
thought to occur as a result of strong sunlight, as it is nearly always found in 
the conjunctiva of non-pigmented eyes. Usually it starts in the third eyelid, 
where the vigilant owner will notice it before invasion of the conjunctiva. 
Immediate removal is required, and it is a simple procedure. The animal is 
sedated and local anaesthetic instilled into the eye and conjunctiva; after 
5 min the third eyelid can be grasped with a pair of tissue forceps. The 
tumour with a good margin is then dissected free from the third eyelid with 
a pair of scissors; hopefully, the cartilage of the third eyelid can be left intact. 
Antibiotics should be instilled into the eye, and this continued for 5 days; 
NSAIDs should be given by mouth. Fly control is essential. If the tumour 
has spread to the conjunctiva, the whole eye will need to be removed.

Equine sarcoid

Strictly speaking this is not a tumour, but it behaves in a similar manner. It can 
occur anywhere on the body, but around the eye is a common site.  Treatment 
at other sites is discussed in Section 19.13. There is specific treatment for the 
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sarcoid near to the eye: it should be injected on three occasions at 3-weekly 
intervals with BCG vaccine (a human vaccine for tuberculosis that can be 
obtained from hospitals and dispensaries). It is important to use a fine 25-gauge 
needle and inject the vaccine throughout the lesion, right up to the perimeter. 
NSAIDs may need to be given orally if the swelling is severe. Fly control is 
required. The success rate is variable, but normally >90%.

Melanoma

The predilection site for melanoma is at the junction between skin and 
mucous membrane in the grey horse, and this includes the eye. Normally 
seen as round nodules about 2 mm on the rim of the eyelid, they rarely 
grow larger. However, as the animal ages more may appear. They are best 
left alone unless they enlarge quickly or begin to rub on the cornea but can 
be removed surgically, taking only a small margin.

16.4 Foreign Bodies

An uncommon finding, but it is important that the clinician looks carefully 
at the eye. The surface of the eye should be searched, as well as the sclera 
and the conjunctiva. Local anaesthetic is instilled into the conjunctiva so 
that the third eyelid can be lifted for a search beneath. If found they should 
be carefully removed. Antibiotics are instilled locally and NSAIDs given 
orally – the drug of choice is flunixin (see Fig. 16.1).

16.5 Conjunctivitis

This is rarely seen in just one eye: if only one eye is affected a foreign body 
or corneal ulcer should be suspected. Conjunctivitis may be a sign of sys-
temic disease, so a full clinical examination should be performed. In the 
foal, conjunctivitis is often seen early in pneumonia; it is also seen in neona-
tal maladjustment syndrome. In the yearling, conjunctivitis may be a sign in 
mycoplasma infections; in the older animal it is likely to be associated with 
upper respiratory viruses.

Parasites are an important cause of conjunctivitis: Habronema muscae and 
Habronema majus are stomach worms normally found in small granulomata 
in the stomach wall; their eggs and larvae are shed in the faeces and ingested 
by flies, which act as the intermediate host, then the horse ingests the flies. 
The granulomatous stage can occur in the conjunctiva and even on the eye. 
Ivermectin treatment by mouth is effective, although the small granulomata 
may remain for some months. Onchocerca cervicalis is a common microfilarial 
worm also seen in the horse, and its role in ocular disease is controversial. It 
may certainly be seen in large numbers in cases of conjunctivitis, but it can 
also be seen in the normal eye. Oral treatment with ivermectin is effective, 
although initially following treatment the  conjunctivitis appears to get worse 
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as the worms die. Resolution is eventually complete. Thelazia  lacrymalis is a 
specific worm in the equine eye, the adult being easily seen in the eye. Its 
pathogenesis is in doubt, but it is unlikely that its presence is entirely benign. 
It is spread by flies and controlled by oral ivermectin.

There are no specific bacteria associated with conjunctivitis in the horse, 
but if horses are kept in close contact with cattle, they may well develop 
bovine keratoconjunctivitis (commonly called ‘pinkeye’). The aetiology of 
this condition is contentious: the causative agent is thought to be Moraxella
bovis linked with a virus or a mycoplasma. Certainly, no specific pathogen 
has been isolated to date in the horse, but the clinical condition does exist.

Another equine condition is keratoconjunctivitis sicca (commonly called 
‘dry eye’); diagnosis can be confirmed via the Schirmer tear test, as described 
in Section 2.7. Treatment with a mixture of artificial tears and cyclosporin 
A, although expensive, is usually effective.

16.6 Dacryocystitis

Blockage of the nasolacrimal duct is common in the horse, and is usually 
caused by inflammation and infection. In this instance it will respond to local 
instillation of antibiotics and corticosteroids. Fluorescin dye is instilled into 
the eye to test patency, at least 45 min being allowed for the dye to reach the 
nostril. If the duct does not appear to be patent, it may be cleared from the 
rostral opening in the nostril. A thin catheter, 16-gauge, 40–60 cm, is slowly 

Fig. 16.1. Self-trauma following foreign body in the eye.
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inserted with a small amount of KY jelly; when it reaches the blockage, local 
anaesthetic solution is syringed down the catheter under pressure and, on 
clearing the duct, it will be seen welling up in the eye. The blockage may 
have a physical cause, e.g. an injury from a kick to the face or a head collar 
that has been put on a foal too long so that it has become too tight. An apical 
maxillary tooth root abscess might also cause a blockage, but this will show 
as a unilateral swelling. A young foal may show dacryocystitis through a 
congenital deformity, but other physical facial deformities will also be seen.

16.7 Corneal Ulceration

A very common condition seen in the equine eye, it can be both sight threat-
ening and cause considerable pain, so early diagnosis and treatment is vital. 
The clinician seeing a swollen eye should always eliminate the presence of 
an ulcer. It is reasonable to treat with antibiotics locally and NSAIDs orally 
for 24 h to see whether the condition will settle down and allow examina-
tion of the cornea. However, it should not be left any longer than this with-
out sedation, instillation of local anaesthetic and fluorescein dye; an ulcer 
will take up the dye and become visible.

Ulcers can be classified as: (i) micro-erosions, when only a few epithe-
lial cell layers have been removed (these will still take up fluorescein); (ii) 
superficial, when the whole epithelium has been removed; (iii) deep, when 
some of the stroma has been removed; (iv) descemetocele, when the entire 
stroma has been removed; and (v) rupture of the cornea with prolapse of 
the iris. The cornea will heal provided there is no infection or further 
trauma; the clinician must give the cornea protection. The cornea is nearly 
1.5 mm thick in the centre, but less than half that at the perimeter. The rate 
of healing will depend on the thickness of the ulcer; micro-erosions will 
heal in <7 days, superficial ulcers will take 14 days or more, while deep 
ulcers will not be fully healed for 56 days. The latter type will show pro-
nounced fibrovascular healing but, provided infection is prevented, healing 
will proceed leaving only a thin scar, visible with difficulty by the clinician 
and not impairing the vision of the horse.

Corticosteroids must never be put into an eye with a corneal ulcer – if 
applied the ulcer will not heal. If a fungal infection occurs, again the ulcer 
will not heal; early fungal ulcers do not stain with fluorescein and require 
staining with Rose Bengal stain for visualization. To detect bacteria or fungi, 
the cornea has to be scraped with the handle of a sterile scalpel to yield any 
organisms. In both these conditions the ulcer may in fact start to melt, with 
disastrous consequences. If a melting ulcer is suspected, local treatment 
with the horse’s own plasma (using EDTA as an anticoagulant) should be 
started as often as 6 times per day.

Deep penetration of the stroma to Descemet’s membrane with perfora-
tion of the cornea is a possible sequela to all corneal ulcers. To prevent this 
disaster, non-healing ulcers should be treated aggressively. If superficial the 
ulcer can be scraped superficially to stimulate healing, using local anaesthetic; 
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if this does not improve the situation the cornea should be protected by a 
conjunctival flap, which is preferable to the more old- fashioned treatment of 
stitching the eyelids together. If the clinician is not happy to carry out the 
delicate surgery of a conjunctival flap, a third-eyelid flap may be used.

Medical therapy is difficult in the fractious horse or when the eye is 
very painful, and therefore in such cases a subpalpebral lavage system can 
be installed.

The antibiotics of choice initially are chloramphenicol and gentamicin. If 
an infection of Pseudomonas is suspected, amikacin and polymyxin B are indi-
cated. In the event of a fungal infection natamycin, miconazole or silver sulfa-
diazine can be used topically. In all cases, systemic NSAIDs should be given.

16.8 Iris Prolapse

Iris prolapse normally follows a sharp perforating injury to the cornea, but 
can also follow a melting ulcer. Aqueous humour will be lost, resulting in 
collapse of the anterior chamber. Unless the iris is removed and the cornea 
sutured, there is no possibility that the eye can be saved, and so the clini-
cian has nothing to lose in attempting iridectomy.

16.9 Eosinophilic Keratoconjunctivitis

An inflammatory condition caused in all ages of horse by immune- mediated 
disease, the affected eye appears to granulate over. Diagnosis is made by 
direct smears stained with Geimsa to demonstrate large numbers of eosino-
phils. Aggressive local treatment with antibiotics and corticosteroids must 
be started immediately, and this regime will need to be continued for some 
weeks. The horse should be given ivermectin worm treatment in case para-
sites are involved.

16.10 Cataract

A cataract is an opacity of the lens causing varying degrees of visual loss, the 
most common being the congenital cataract, which may become worse with 
age. Small cataracts do not cause a problem in the horse, in a similar way 
that small pieces of dirt on glasses do not obstruct the wearer but are very 
obvious to the onlooker. However, the dangerous cataracts are flocculent; 
the opacities in these lenses shift with movement of the head and eyes. 
A horse may spook at a real or imagined fear, which will cause the floccu-
lent opacities to move and make the horse move more violently. Cataracts 
will prevent examination of the retina, therefore making assessment of the 
degree of blindness extremely difficult. A cataract should not be confused 
with nuclear sclerosis, which is common in the older horse and does not 
cause any loss of vision. Unless the lens is dislocated and is resting on the 
caudal border of the cornea, cataracts do not cause pain. There are 



Eye Conditions 187

 sophisticated surgical techniques available to remove them, but these are 
outside the scope of this book.

16.11 Recurrent Uveitis

Formerly known as periodic ophthalmia, this was first recorded in the UK 
at the end of the First World War, in horses returning from Continental 
Europe. It is thought to be connected with Leptospira interrogans. Many other 
bacteria, viruses, protozoa and parasites have been implicated, but no real 
evidence for any of these has been shown. The disease is recurrent, as the 
name suggests, and is manifest as an anterior uveitis; in only 20% of horses 
are both eyes affected.

The first signs are increased lacrimation, blepharospasm and photopho-
bia; often, self-inflicted ulcers are present and treatment of those should not 
be neglected. NSAIDs are important, both parenterally and locally, in the 
treatment of uveitis. The horse should be kept in the dark or covered by a 
mesh fly screen – these are available with an extra covering for either the 
right or left eye and are suitable for the majority of cases when only one eye 
is affected. Some authorities recommend the use of corticosteroids, but these 
are risky if given locally on account of the possibility of ulcers, and problem-
atic too if given parenterally on account of the danger of triggering laminitis.

Topical atropine is useful to dilate the pupil, and should be used inter-
mittently as this will help drainage of the anterior chamber; it may cause 
impacted colic, so the horse should be monitored carefully. Cyclosporin A 
has been shown to be effective through suppression of the immune response. 
Topical antibiotics are useful; however, as treatment may be very prolonged 
these should be used with care as fungal overgrowth must be avoided.

16.12 Retinal Disease

The choroid and the retina become inflamed as a result of equine herpes 
viral infections, the lesions appearing as holes in the retina. There is no 
effective treatment, as topical treatments do not reach the retina. The loss of 
vision is related to percentage area loss in the retina.

There are various inherited conditions affecting the retina,  showing 
 initially as night blindness but sometimes progressing to total blindness.

Trauma or long-standing recurrent uveitis may result in retinal detach-
ment. Laser surgery maybe attempted but is outside the scope of this book.

Certain diseases causing an inflammatory episode, e.g. septicaemia, 
may result in optic nerve atrophy; the optic disc becomes pale.

Further reading

Brooks, D.E. (2002) Ophthalmology for the Equine Practitioner. Teton NewMedia, 
Jackson, Wyoming.
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17.1 The Kidney

Primary conditions

Primary kidney problems are extremely rare in the adult horse, and are 
 normally caused by an ascending infection resulting from cystitis. Both kid-
neys will be affected. The normal isolate is Corynebacterium spp. The main 
signs are general malaise and pyrexia; diagnosis is aided by rectal ultra-
sound or manual palpation. The kidneys are usually found to be painful. 
Urea and creatinine levels will be raised; culture of the urine is not helpful 
as the infection may come from lower down the urinary tract. Haematoge-
nous infection of one kidney is possible but extremely difficult to diagnose, 
except on post-mortem. The recommended treatment would be a long 
course of potentiated sulfonamides.

Secondary conditions

Also rare, these can occur with endotoxic shock or rhabdomyolysis (see 
 Section 11.9). Heavy metal poisoning (see Chapter 18) will cause renal fail-
ure, as will overdosage of either gentamicin or phenylbutazone. Renal fail-
ure will be seen in the terminal stages of some infectious diseases, e.g. 
equine infectious anaemia (see Section 13.10), equine herpes virus (see Sec-
tion 13.3) and bacterial septicaemia. Treatment is unlikely to be successful 
and is probably inhumane.

17 Urinogenital Conditions
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17.2 The Bladder

Primary conditions

Problems of the bladder are more common than those of the kidney; they 
may be related to parturition in the mare or caused by urinary stasis in the 
gelding through bladder stones. There will be bacteria in the urine, and also 
probably blood, with possible continuous dribbling of urine or total anuria 
in the gelding, accompanied by pain and straining; the bladder will be large 
when felt per rectum. A calculus may be felt in the penis, and this may 
either be passed following heavy sedation or removed with crocodile for-
ceps. If the calculus is lodged at the ischial arch it may be felt just below the 
rectum; a catheter can be passed until the calculus is reached. If the calculus 
can not be removed, the animal should be humanely destroyed as there are 
welfare considerations with any type of urethrotomy. Naturally, cystitis 
should be treated with potentiated sulfonamides, provided there is some 
flow of urine. Bladder inversion may occur following foaling, but provided 
it is not torn it can be replaced under epidural, with a guarded prognosis. 
The mare should not be bred from again.

Secondary conditions

Resulting from either bladder paralysis following cauda equine syndrome 
(see Section 15.18) or spinal injuries, there is rarely any treatment, but 
 supportive therapy can be attempted hoping that time will deliver some 
improvement.

Conditions of the foal

The most common bladder problem in the foal is rupture, which has a much 
higher incidence in the colt foal. The condition is thought to occur during 
parturition, but the signs are not normally seen until 24 h after birth, when 
the foal will appear weak and will stop sucking. A peritoneal tap will reveal 
urine in the peritoneum. Surgical repair is the only feasible treatment.

17.3 Descent of the Testes

The testicles normally descend at birth, but a stallion is still said to be 
 normal if descent has occurred before 6 month of age. After that, descent 
can still occur but the animal is considered to be a rig, with the testicles in 
these cases being of different sizes. Castration can be carried out in the nor-
mal manner, as described in Section 17.4. If descent has not occurred before 
6 months of age, the stallion should not be bred from as the characteristic of 
cryptorchidism is inherited. Cryptorchid males tend to be more masculine 
than ordinary stallions, the reason being that the abdominal testicle, 
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although smaller and infertile, secretes more testosterone than a normal 
scrotal testicle.

All cryptorchids should be castrated, and it is very important that the 
practitioner does not just remove the single testicle, as that will cause subse-
quent confusion. The gelding will often display stallion-like behaviour, 
even showing an erection and mounting and penetrating mares; however, 
in this case the owner and the practitioner may have doubts regarding the 
previous history of castration. If there are doubts and no testicles can be 
felt, blood can be taken for hormonal analysis: if the horse is >3 years of 
age, oestrone sulfate levels can be measured in a clotted blood sample with 
100% accuracy. In the horse <3 years of age and in all donkeys, two samples 
are required for assessment of testosterone levels. Following the first blood 
sampling, the animal is injected with 6000 IU human chorionic gonadotro-
phin (hCG) i/v; the second sampling is then performed 30–120 min later. 
The testosterone level from the first sample in a cryptorchid may be confus-
ing, as this may be similar to that for a gelding, i.e. 0.3 nmol/l; however, the 
second sample in the gelding will show similar values to the first, but in the 
cryptorchid will be markedly higher, i.e. 1–12 nmol/l.

17.4 Normal Castration

Introduction

There are three general surgical options: (i) closed technique, where the 
 testicle within its tunics is drawn down and removed only after the whole 
cord within the tunics has been ligatured, followed by suturing of the skin; 
(ii) semi-closed technique, which is similar but the skin is not sutured; and 
(iii) open technique, which is the most commonly carried out, where the 
tunics are incised and the testicle is drawn down so that the cord and blood 
vessels can be either crushed with an emasculator or ligatured, with the skin 
left open as in the semi-closed technique. Whether a general anaesthetic or 
local anaesthetic is used depends on the preference of the clinician.

The age at which a horse is castrated is very much dictated by fashion. 
There is no real reason why castration is not carried out in the foal, it being 
a myth that it will not grow into a strong, well-formed horse; it will cer-
tainly recover much quickly than the older horse, although the technique is 
harder as it is more difficult for the clinician to grasp the testicles within the 
scrotum.

Closed technique

The main advantage of this technique, if performed in a fully surgical man-
ner, is that there are fewer postoperative complications: (i) there is no dan-
ger of evisceration of bowel contents through the inguinal ring and to the 
outside; (ii) there is no danger of haemorrhage or infection; (iii) there is less 
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local oedema; and (iv) the horse recovers more quickly. However, it is much 
more time consuming, requires delicate surgery and a general anaesthetic is 
required, which will need to be prolonged, with the resultant inherent risks 
of anaesthesia in the horse. It is vital that the ligature is tight enough to con-
trol the haemorrhage, and it also must not slip off or there will then be the 
danger of evisceration; it also needs to be strong and absorbable. There may 
be problems with rejection of the ligature by the body, causing an abscess 
or, more seriously, a granulomatous lesion called a ‘champignon’ (after the 
French for mushroom). To some extent these dangers are lessened by using 
a transfixing ligature and using modern absorbable suture material.

Semi-closed technique

In some ways this method falls between two stools: it takes longer than the 
open method, so a relatively long general anaesthetic is required; on the 
other hand, as it is not locally closed there is a risk of infection and accom-
panying swelling, but it does lessen the risk of evisceration. This risk is low 
in most horses except in the case of Standardbreds and Cleveland Bays, 
where either a closed or semi-closed method should always be used; in fact, 
many veterinary indemnity insurance policies will not cover the clinician 
who fails to use a ligature in these breeds. Mules and donkeys in particular, 
when castrated over the age of 2 years, have very large vascular testicles 
relative to their size; there is a myth that these are more liable to haemor-
rhage and therefore should be ligatured, but this is not the case. Naturally, 
the clinician should make sure that emasculators are very strongly applied 
and kept in place for a minimum of 1 min. In one sense the use of a ligature 
in a hairy donkey poses difficulties for the clinician, as it is easy to include a 
hair in the ligature, which will then pull the ligature off. The advice there-
fore in this case must be to use the open technique.

Open technique

As this is a relatively simple technique surgically, it can be done standing 
under local anaesthetic and sedation. However, there are welfare consider-
ations; if the horse is very well handled and is above 15 hands then this tech-
nique may well be the method of choice. After the tail has been bandaged, 
the horse is sedated and a twitch is applied. The scrotum is checked to see 
that it contains two testicles and that there is no evidence of an inguinal her-
nia. The scrotum is washed thoroughly with a dilute chlorhexidine solution 
and 10 ml local anaesthetic is injected into each cord. Another 10 ml of local 
anaesthetic is then infiltrated along the ventral aspect of the scrotum on both 
sides where the incisions are going to be made. The area is rewashed.

A longitudinal incision is made boldly on the ventral aspect of the scro-
tum the full length of the grasped testicle. The incision should cut the skin 
and the tunics and will often slightly score the testicle. The testicle is drawn 
down and a finger placed through the vascular and non-vascular portions of 
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the testicular connections. The emasculator is first placed through the non-
vascular part so that the whole of the epididymis is on the outside. It is very 
important that the crushing edge of the emasculator is towards the abdo-
men and the cutting edge is towards the testicle. This can be easily con-
firmed: if the nut of the emasculator is pointing towards the testicle, the 
instrument is placed correctly, i.e. ‘nut to nut’. However, the clinician is well 
advised to check the full mechanism of the emasculator before it is sterilized. 
The emasculator is then closed firmly on the non-vascular part and released. 
The suspended testicle is next grasped and drawn down carefully so that the 
emasculator can be applied very firmly to the vascular part and held for a full 
1 min. This procedure is then applied to the second testicle. An oily cream is 
applied to the two open wounds. Fly control is advised, if appropriate.

Careful instructions and warnings are given to the horse’s handler; 
 ideally, castration should be performed in temperate climates in the spring 
or autumn, when keeping the newly castrated colt outside is not a problem 
either on account of flies or very inclement weather. However, if the colt 
has to be castrated in winter, it must already either be living outside, even 
at night, or a closed castration method used. In warmer climates the horse 
should not be allowed into any stable or shelter for 10 days, to lessen the 
danger of sepsis. The handler must be told that swelling of the scrotum and 
prepuce are inevitable. If either severe haemorrhage occurs or a piece of 
 tissue that the horse can not retract is seen, the handler should contact the 
clinician. The use of antibiotics and NSAIDs is up to the discretion of the 
clinician. However, all horses not fully immune to tetanus should receive 
tetanus antitoxin.

This technique is not so easy in ponies and donkeys, and is impossible 
in very small animals and foals. In these cases a short-acting general anaes-
thetic should be used (see Fig. 17.1). There is no need for local anaesthesia, 
although some clinicians inject local anaesthetic into the cord to help with 
placement of the emasculator; certainly, a general anaesthetic reduces the 
danger of injury to the clinician and also gives more control in the event of 
herniation or severe haemorrhage. It should be remembered that the scro-
tum should be palpated before the general anaesthetic is given to ensure that 
the horse is not a rig and that there is no other structure in the scrotum.

17.5 Castration of the Rig

Introduction

As stated earlier, it is important that all rigs are castrated, as this is an inher-
ited condition. It is also very important that practitioners do not remove the 
single testicle if a unilateral rig is presented. Planning is everything with 
this surgical procedure, and it is very important that the surgeon knows all 
the facts before the anaesthetic is administered. The horse that is presented 
may have no testicles in the scrotum – it may already have been castrated, 
and in this situation a hormone test, as already outlined above, should be 
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carried out. If this shows the horse to be a rig, the clinician has no way of 
knowing for certain whether there are one or two testicles in the abdomen. 
Horses have been described having been born without one or both testicles, 
but such cases are extremely rare and will not test positive to the rig test. 
Some clinicians are able to palpate an abdominal testicle near to the ingui-
nal ring per rectum.

Castration of the rig is a very difficult and highly skilled procedure. A 
5 MHz linear scanner is quite useful to visualize a testicle near to the ingui-
nal ring. Abdominal testicles, of course, can be found and removed by 
endoscopy. However, assuming these sophisticated aids are not available, 
the clinician has to rely upon common sense. One of six different scenarios 
is presented to the clinician:

1. If the animal has one normal testicle in the scrotum and a second pal-
pable in the inguinal ring, the respective sides should be noted. Although 
this animal is a rig, it is likely that with a good general anaesthetic (GA) 
both testicles can be removed. The surgeon should remove the testicle in 
the inguinal ring first but, if that can not be removed, on no account should 
the normal testicle be removed. There is no need to carry out a rig test.
2. If the animal has one normal testicle in the scrotum and no testicle can be 
felt in the inguinal ring on the other side, the animal should be examined for 
scars; this may require deep sedation, or even a GA in the fractious animal. If 
there is no scar then the animal is definitely a rig, the side of the normal testi-
cle is noted and rig surgery will need to be carried out. In my experience, if the 

Fig. 17.1. Castration performed under general anaesthesia.
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normal testicle is on the left side the right testicle is likely to be found just 
inside the inguinal ring. On the other hand, if the normal testicle is on the 
right side the left testicle might be just inside the inguinal ring or possibly fur-
ther up in the abdomen. Once again, there is no need to carry out a rig test.
3. If the animal has one normal testicle in the scrotum and no testicle can 
be felt in the inguinal ring on the other side, it should be examined for scars. 
If there is a scar, this scar must be examined carefully; if the scar is just 
under the skin, the animal is definitely a rig, the side of the normal testicle 
is noted and rig surgery will need to be carried out. There is no need to 
carry out a rig test. If the scar is attached to a deep structure not just beneath 
the skin, the animal is unlikely to be a rig because one testicle is likely to 
have been removed previously. The side of the normal testicle should be 
noted and normal surgery to remove that testicle will need to be carried 
out. If after a few weeks the animal stops showing stallion-like behaviour, 
there is no need to carry out a rig test. On other hand, if the stallion-like 
behaviour persists then a rig test should be carried out. If this test is posi-
tive then the side with the earlier scar will need to be investigated.
4. If the animal has no normal testicles in the scrotum but two testicles can 
be felt in the inguinal rings, it is a rig. However, with a good GA it is likely 
that both testicles can be removed. There is no need for a rig test.
5. If the animal has no normal testicles in the scrotum and one testicle pal-
pable in the inguinal ring, the side of this testicle should be noted. This ani-
mal is a rig. At this stage a rig blood test would not be appropriate, as the 
practitioner already knows there is a testicle, albeit abnormal, present. On 
the other hand, appropriate surgery should be carried out. The side without 
the palpable testicle should be investigated for scars. If there is a scar with 
adhesions deeper than the skin, it is likely that the testicle on that side has 
been removed. The surgeon can then remove the other testicle with some 
confidence. If after some time stallion-like behaviour persists, a rig test 
should be carried out, and if this is positive then further surgery will be 
required to investigate the side where no previous testicle was located.
6. If there are no testicles in the scrotum and no evidence of scars, then the 
animal is likely to be a bilateral rig. It is prudent to carry out a rig test to 
make sure that the horse actually has testicles.

Inguinal approach

The horse needs to be anaesthetized, with a view to a long surgical proce-
dure. With the back of the horse well padded it is placed in dorsal recum-
bency and polythene bags placed over the hooves. The area is prepared 
surgically, with a ball of sterile cotton wool placed in the preputial opening. 
If the testicles cannot be located a skin incision is made over the superficial 
inquinal ring, care being taken to avoid the large skin veins in the area. The 
subcuticular tissue is parted so that the superficial inquinal ring is exposed, 
then the inguinal canal is exposed. The vaginal tunic containing no testis 
will be found, this varying in size between that of a pencil and a thumb. It 
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may be short, only just visible in the inguinal canal, or may be long enough 
to be attached to the scrotum. If the vaginal tunic is attached to a scrotal 
scar, it is likely that a scrotal testicle has previously been removed by an 
open surgical technique. If there has been no previous surgery the vaginal 
tunic will have only a tenuous fibrous attachment to the scrotum.

The vaginal tunic is next grasped by a pair of long-handled forceps. A 
small incision will reveal the deferent duct, which becomes the epididymal tail 
distally and returns up the lumen of the vaginal tunic as the epididymal body. 
These two structures, the epididymal tail and body, can be recognized as they 
consist of coiled tubes, the tail consisting of a large tube loosely coiled, with 
the body a fine tube tightly coiled. With a pair of long-handled forceps similar 
to whelping forceps but narrower, traction is applied to the body of the epi-
didymis. The opening in the vaginal tunic may have to be enlarged, but the 
testicle should be able to be drawn out. The vessels are ligatured and the tes-
ticle removed. This procedure should be repeated on the opposite side.

The main problem with this method is seen when the abdominal testicle 
is not small and flabby like a normal abdominal testicle, but large and cystic. 
The inguinal ring has to be enlarged to allow exteriorization of this enlarged 
structure, and it is then difficult to close the inguinal ring. Many mattress 
sutures should be laid in place before tightening up. A substantial layer of 
subcuticular sutures should be put in place before the skin is closed with 
horizontal absorbable mattress sutures. The horse, if possible, should have 
an assisted recovery and be kept in a small area for 10 days to allow the area 
to heal. Antibiotics and NSAIDs are given to lessen infection and swelling.

Should one testicle not be found, the inguinal ring should be closed as 
described above and the horse allowed to recover. A second rig test is next 
performed to confirm that there is still a testicle present. The horse will then 
have to be re-anaesthetized and a paramedian approach, as described below, 
performed.

Paramedian approach

Once again, the horse must anaesthetized with a view to a long surgical proce-
dure. The horse is prepared as described above for inguinal approach. A skin 
incision, just large enough to admit the surgeon’s hand, is made 7 cm from 
midline at the level of the preputial opening; the site should be selected to 
avoid any major skin vessels, and the line of incision should be the same as the 
line of the fibres of the straight abdominal muscle. The abdominal tunic and 
closely adherent tendons of the external and internal oblique muscles are 
incised with a scalpel, but the abdominal muscle is split by blunt dissection. 
The transverse tendon will be seen to run at right angles to the line of skin 
incision; this is then punctured and opened in line with its fibres. The whole 
hand is then introduced and moved caudally. On most occasions the soft or 
flabby testicle will be felt near to the opening of the internal inguinal ring; if it 
is not felt, the hand has to be extended and the abdomen is swept  systematically, 
working back from the inguinal ring to the pole of the kidney. Normally, the 
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testicle will be found provided the surgeon is not looking for a large, hard 
 normal testicle – the testicle in most cases will be small and flabby; however, it 
may be a large, cystic structure that feels like the urinary bladder, but if the 
epididymis is felt the testicle can be exteriorized with confidence. The testicle 
is removed with emasculators in the normal way; usually, both testicles can be 
removed through the same incision, but if that is not possible an incision can 
be made in the other side.

Closure of the transverse tendon and abdominal tunic and closely 
adherent tendons of the external and internal oblique muscles is made with 
a single cruciate suture of thick Vicryl®. Great care is needed to ensure that 
no small intestine is trapped in this suture; however, once this is tightly tied 
the surgeon can relax, since small intestinal prolapse is then impossible. The 
outer abdominal tunic can be sutured with interrupted horizontal mattress 
sutures. The dead space is filled with the subcuticular sutures aligning the 
tissue and the skin is closed with interrupted horizontal mattress sutures of 
absorbable material.

17.6 The Testes

Testicular torsion

The main presenting sign here will be acute colic; the differential diagnosis 
is a strangulated loop of small intestine in the inguinal ring. The differentia-
tion is not easy – the technique is very heavy sedation and pain relief, and 
then the scrotum – and particularly the inguinal ring – can be examined 
thoroughly. In either event surgery is required. It is conceivable that hemi-
castration could be performed under heavy sedation and local anaesthesia, 
but a general anaesthetic is more prudent.

The scrotum and surrounding area are surgically prepared. A very care-
ful incision is made over the testicle through the skin. The tunic should be 
incised only after careful examination; if there is no evidence of the pres-
ence of either bowel or omentum, the testicle can be removed as for an open 
castration. If there is bowel present it should be examined carefully for via-
bility, and if all is well it can be returned to the abdomen; if in any doubt, a 
resection must be performed before returning the bowel to the abdomen. In 
either case the inguinal ring may have to be enlarged. Mattress sutures 
require to be laid before any are tightened, then the subcuticular layer 
closed, before suturing the skin. All layers must be sutured with absorbable 
material. Antibiotics and NSAIDs are necessary.

Orchitis

The cause is normally a penetrating wound, but can be blood borne, partic-
ularly after testicular trauma as a result of a kick from a mare; trauma is 
also possible when a stallion jumps over a fence or stable door, but this is 
extremely rare. Potentially, a large number of bacteria may be involved, the 
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most common among these being Streptococcus zooepidemicus, Klebsiella pneu-
monia and Salmonella abortus equi (see Section 17.14). Treatment with appro-
priate antibiotics should be carried out. Orchitis can also be caused by viral 
infection, the most common being equine herpes virus 1 (see Section 17.14), 
equine viral arteritis (see Section 17.7) and equine infectious anaemia (see 
Section 13.10); in these cases the condition is normally self-limiting, but 
NSAIDs are helpful, particularly in lowering testicular temperature and 
reducing the period of infertility.

17.7 Venereal (Sexually Transmitted) Diseases

Equine viral arteritis

A disease found worldwide, the stallion is the carrier. The mare can become 
infected at coitus or from artificial insemination (AI); equally, the mare can 
become infected from aborted fetuses or horses having the respiratory form 
of the disease. The incubation period is 3–8 days. Normally, the signs are of 
a mild respiratory infection; however, if abortion occurs these may be more 
severe, with fever and oedema of the udder and hind legs. The disease is 
self-limiting, excepting that stallions remain as carriers. Diagnosis is by 
serology, although it is impossible on a single sample to separate an infected 
animal from a vaccinated one; paired samples with a rising titre are required 
to confirm active disease. Care should be taken when vaccinating a horse 
that may be exported – a blood sample showing a negative titre should first 
be obtained.

Coital exanthema

Often classified as a skin disease, this condition is caused by equine herpes 
virus-3. It is found throughout the world and is spread mainly by coitus. 
However, veterinary instruments have also been blamed, so the clinician 
should be ever mindful of disease control. The incubation period is 1 week. 
The vulva and the penis will develop herpes blisters, which turn into sores; 
these will heal in a further week but may leave permanent skin pigmenta-
tion deficits. There will be a breeding delay, but no permanent problem.

Contagious equine metritis (CEM)

A highly contagious bacterial disease caused by Taylorella equi, it is transmitted 
by both coitus and AI; teasers have also been implicated. The active disease is 
seen as a purulent discharge from the uterus, which then is seen at the vulva. It 
causes marked infertility. There is a carrier state in both the stallion (in the ure-
thral fossa) and the mare (in the clitoris). Isolation is straightforward from these 
sites, provided the culture is carried out in a micro-aerophilic environment on 
chocolate agar plates over a 7-day period. Although most animals will 
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 eventually recover their fertility, 20% will remain as carriers. Serious hygiene 
precautions are required, which will be described for all venereal bacterial 
pathogens below under conditions associated with the mare.

Other bacterial conditions

Included here are Pseudomonas aeruginosa, Klebsiella pneumonia, Escherichia 
coli and Streptococcus zooepidemicus. These all will cause infertility in the 
mare and are likely to be spread venereally; however, only certain K. pneu-
monia strains possessing a K capsule are entirely venereal. All these organ-
isms may be found as normal flora on the skin; it is only when they are 
present in large numbers that disease occurs. It is important that the stal-
lion’s penis is not washed in iodine or chlorhexidine, as those disinfectants 
will help promote the growth of these organisms; the penis should be 
washed regularly with simple, non-perfumed soap.

Dourine

The causal agent of this life-threatening protozoal disease is Trypanosoma 
equiperdum. It is found in Africa, the Middle East, Asia, Central and Southern 
America, and is a venereal disease with high mortality. It has a slow, insidi-
ous onset; initially there is a discharge from the urethra and the vulva, 
although often this will go unnoticed and the horse is presented to the clini-
cian with fever and marked swelling of the prepuce, with penile paralysis or 
swelling of the vulva and mammary gland. The skin will be covered by raised 
plaques, and in the fluid from these plaques will be seen the trypanosomes 
on wet preparations or dry slides stained with Giemsa. The treatment is as 
described in Section 5.4 with diminazene aceturate; however, if the disease is 
well advanced, the success rate is low and euthanasia is the kindest option.

17.8 The Accessory Sex Glands

The stallion has four accessory glands: a pair of ampullae, a pair of seminal 
vesicles, a bilobed prostate and a pair of bulbourethral glands. Diseases of these 
glands are extremely rare and these are likely to go unnoticed except when 
semen is collected, when the semen may be blood-tinged or will culture posi-
tive for S. zooepidemicus, K. pneumonia, P. aeruginosa or Staphylococcus aureus.

17.9 The Penis and Prepuce

Infection and inflammation

Termed balanitis in the penis and balanoposthitis in the prepuce, this always 
occurs to some degree following castration; it is also a common sequel to a 
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kick from a mare. Other causes include self-trauma from pruritis, insect bites 
or maggots, and in such cases great care should be taken to use non-irritant 
cleansing agents. It can also be caused by any of the venereal diseases 
described in the section above. Aggressive parenteral and local treatment 
should be started as soon as possible, i.e. antibiotics and NSAIDs.

The potentially dangerous sequel is prolapse or paralysis of the penis. If 
the penis can not be returned into the prepuce, this condition is called a 
paraphimosis. There is also a congenital condition where the penis can not 
be extruded, termed phimosis, which can be corrected by widening the pre-
putial orifice. Antibiotics and NSAIDs are insufficient treatment for para-
phimosis, because the oedema of the penis will be self-perpetuating. It is 
vital that the penis is supported, the best support being a pair of nylon 
tights tied over the back and anchored by bandage to the tail head.

The penis may be affected in habronemiasis (often called ‘summer 
sores’), initiated by the nematode Habronema; the horse should be treated 
with oral ivermectin at 0.2 mg/kg, as well as soothing, oily cream locally.

Tumours

Squamous cell carcinoma
Frequently, this will be well advanced before being noticed. If the penis 
alone is affected, amputation should be carried out as described below; 
however, if the prepuce is also involved the condition should be managed 
as well as possible, with euthanasia being carried out terminally.

Melanoma
Occurring only in the grey horse, often this will grow very slowly and so 
the horse will be able to live out a natural lifespan. However, if it ulcerates 
or is colonized by maggots, euthanasia is the only option since removal is 
very rarely successful in the long term.

Viral papilloma
Sudden onset is seen in the young horse, and equally suddenly will dis-
appear without treatment. However, the clinician should be wary of such 
papillomata in horses over 6 years of age – these may well not be papillomata 
but equine sarcoids (see below).

Equine sarcoid
Equine sarcoids at this site are very hard to treat. Very sophisticated treat-
ments, e.g. laser or cryosurgery, are available, but simpler treatments may 
be just as affective if the cases are chosen with care. If the sarcoids are mul-
tiple and very invasive, the animal should be euthanized but, if peduncu-
lated, either a rubber elastrator ring or a very tight, non-absorbable ligature 
can be placed around the neck of the mass. Another course of treatment is 
to inject, normally under GA, a cytotoxic substance, e.g. 5-fluorouracil, into 
each sarcoid.
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Amputation of the penis

The horse is anaesthetized and placed in dorsal recumbency; the penis is 
catheterized and the area surgically prepared. A tourniquet is placed well 
above the point of amputation. A step-like incision is made in the penis, being 
5 cm longer on the dorsal aspect and with the urethra containing the catheter 
running along the step towards the distal end. The corpus cavernosum is 
closed by a very large number of single sutures of absorbable material, pene-
trating the urethral membrane, the tunica albuginea and the integument, but 
not through the corpus cavernosum. The goal by the end of the surgery is for 
the new urethral orifice to be on the ventral aspect of the stump of the penis, 
which should be totally covered by the urethral membrane. There will be 
some weeping haemorrhage when the tourniquet is removed; if this appears 
excessive, more sutures should be placed thorough the urethral membrane, 
the tunica albuginea and the integument. Each day the horse must receive 
antibiotics and NSAIDs, and the prepuce washed with warm, soapy water.

17.10 The Vulva and Vagina

The vulva

The vulva can become deformed in two ways. First, this may occur at foal-
ing. Opinion is divided as to whether immediate repair should be carried 
out or the oedema be allowed to subside. On the whole minor wounds 
should be repaired at the time with absorbable sutures, but larger wounds – 
including wounds involving the rectum – should be left for several days. 
The clinician should weigh up all the possibilities before embarking on elab-
orate surgery. If another pregnancy is not of vital importance, the problem 
may well be left provided the mare can defecate and not have a problem 
with faecal contamination, with resultant myiasis.

The second problem occurs in the thin, old thoroughbred-type horse 
where the vulva ceases to lie in a dorsoventral plane, but the dorsal end 
becomes drawn in. This allows faeces and air to be drawn into the vagina, 
termed pneumovagina, which will decrease the fertility of the mare. The 
condition can be improved by performing a Caslicks operation. The mare is 
restrained if possible in stocks, and if that is not possible sedation is advis-
able. The tail is bandaged and the rectum evacuated, the whole of the peri-
toneal area then being thoroughly cleaned. Local anaesthetic is injected 
around the dorsal end of the vagina; the area of anaesthesia can then be 
enlarged by injecting more anaesthetic through the already anaesthetized 
area ventrally down both sides of the lips of the vulva. The area is again 
cleaned. A strip of tissue 1 cm wide is removed from the skin/mucosal junc-
tion, starting at the dorsal end of the vulva and reaching at least half-way 
down each side of the orifice. The lips are then sutured together using sim-
ple interrupted sutures, ensuring that the cut surfaces are apposed to each 
other; it is important to make sure there is a good seal at the dorsal end of 
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the vulva. With a quiet mare or where stocks are available, monofilament 
nylon may be used, instead, with the sutures being removed in 10 days; 
however, without the aid of stocks, it is prudent to use dissolvable sutures 
to save the perils of suture removal. This operation is used extensively in 
thoroughbred practice, but is rarely required in the working horse.

There is a further operation, called Pouret’s technique, for perineal 
reconstruction of a more permanent nature. This requires an extremely 
good surgical technique, since the internal vaginal mucosa is pulled crani-
ally to form a new vulval seal. There is a possibility of entering the rectum, 
so this is not an advisable procedure for novice surgeons and is beyond the 
scope of this book, but directions can be found in many equine stud medi-
cine texts.

Managing a horse that has had a Caslick’s operation is open to debate. 
The most technical approach is to cut the vulva to allow penile penetra-
tion at service, and then to re-suture. Obviously, this will have to be car-
ried out several times until the mare is known to be pregnant. In the 
working horse a better method is to limit the extent of the vulval suturing 
to allow natural service without cutting the vulva; the vulva is then left 
intact until parturition. The ideal is for the vulva to be cut at foaling, but 
some practitioners suggest that the vulva is cut before foaling is imminent 
to avoid the danger of tearing. This, however, is likely to be unnecessary 
as the so-called tear will follow the line of the incision; the tear will need 
to be re-sutured after foaling.

The vagina

Varicose veins
The clinical sign of intermittent bleeding from the vulva due to varicose 
veins is extremely rare. On examination with a vaginal speculum, the source 
of the haemorrhage will be seen as very small grape-like growths, which 
should be cauterized with a silver nitrate pencil. The problem will often 
recur after service.

Necrotic vaginitis
Occurring normally after a difficult foaling, the swelling of the vulva subsides 
but there is a continual discharge. Diagnosis is important: if the discharge 
comes from the cervix there is an endometritis, which may be either linked to 
vaginitis or occur on its own; a vaginitis may also occur on its own. The 
vagina will be inflamed, with lines of yellow, necrotic diphtheritic membrane. 
If there is no evidence of endometritis it is important not to irrigate the uterus, 
as this will spread the infection through the cervix. Once the diagnosis has 
been made with a speculum, the reproductive tract should be left alone to 
heal; repeated examinations should be avoided for the same reason.

The antibiotic of choice is crystalline penicillin, given i/v. After 3 weeks 
the vagina should be examined again to see whether the vagina has healed, 
and the clinician should also ensure that there has been no physical damage 
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causing urine to pool in the vagina. If urine pooling is detected the mare 
should be allowed 1 year of sexual rest; if pooling is still found 1 year later, 
surgery should be attempted, but this is not easy. An elongation of the ure-
thra is constructed out of the vaginal mucosa around a large Foley catheter 
under epidural anaesthesia. This may be successful and allow the mare to 
continue to breed, but the prognosis is not good.

Tumours

Squamous cell carcinoma
Tending to be strongly locally invasive, this tumour is more common in the 
mare with a non-pigmented vulva. Various cytotoxic human preparations 
have been tried, but are rarely helpful. Surgical excision is to be avoided as 
the carcinoma spreads rapidly. Euthanasia is the kindest option.

Melanoma
Very common in the grey horse, this rarely causes a problem. Although it 
will often shell out easily, it will invariably recur, so is best left alone. Eutha-
nasia is indicated if it becomes large and ulcerates.

Benign vaginal polyp
As the name implies, this is not a dangerous tumour and, although the 
owner may well think that it has grown very rapidly, it will in fact have 
grown very slowly; it will have been hidden in the vagina and suddenly 
popped out. Resection is often difficult, as the neck of the tumour is situ-
ated well into the vagina, but there is unlikely to be any recurrence.

Hamartoma
Appearing as strange, benign swellings in the muscle surrounding the 
vagina, it is not cancerous, since the tissue cells on biopsy appear normal to 
the pathologist, although these can become quite large. Surgery should be 
avoided, as it is very difficult to separate normal tissue from the hamar-
toma, there being no demarcation. The surgeon is left with a large tissue 
deficit, which will then re-grow but will not have a good mucosal covering.

Equine sarcoid
Although very common in the groin and around the mammary gland, 
 sarcoid is extremely rare near the vulva.

17.11 The Cervix

Prolapse

An extremely rare, once-in-a-lifetime event, this is a problem not associated 
with pregnancy but with chronic vaginal infection and irritation. The cervix 
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is easy to replace, and should be retained in place using a very deep-seated 
Caslick’s operation (see above). The mare should be kept on daily antibiotics 
and NSAIDs for 14 days.

Lacerations

Associated with difficult parturition, it is amazing how these will heal in 
many cases. However, with some very bad lacerations, even after 12 months’ 
rest there will be cervical incompetence, so that the clinical picture is of a 
permanent, low-grade endometritis. In these cases, although the mare will 
show normal oestrus behaviour, there will be pregnancy failure. Heroic 
attempts at cervical surgery are likely to be futile.

17.12 The Uterus

Endometritis

Endometritis is the main cause of early embryo loss, although transient 
inflammation of the uterine mucosa is a normal physiological finding fol-
lowing breeding in the mare. A normal mare’s uterus will clear any bacteria 
or inflammatory cells within 12 h, and endometritis is said to have occurred 
if the inflammation persists for longer than this period. The main physical 
cause of this may be cervical incompetence, as described above; however, a 
much more common cause is the intrinsic inability of the mare’s uterus to 
contract and remove the inflammatory cells and bacteria, which will be seen 
on endometrial impression smears stained with Giemsa, examined under 
oil immersion.

Transient endometritis can be treated by injecting the mare with 
30–50 IU oxytocin i/m within 6 h of mating. In more serious endometritis 
this treatment can be linked with uterine lavage, with or without antibiot-
ics; lavage is accomplished by running 2 l warm isotonic saline into the 
uterus with a sterile 0.5 cm plastic tube, using gravity. The saline bag, when 
empty and still attached to the tube, is lowered below the uterus of the 
mare, where gravity will then drain the fluid back into the bag. If this fluid 
is visually dirty, the procedure is repeated until clean saline is seen; a small 
volume of antibiotics is then instilled into the uterus, and 30 min later an 
injection of oxytocin is given to ensure that the uterus is emptied. This 
whole procedure can be repeated ever 48 h, assuming the mare continues in 
oestrus and has been either served or inseminated.

Endometritis can be caused by specific bacteria sexually transmitted, as 
described above. Naturally in these cases, service should be stopped until 
both the stallion and mare have been swabbed and found to be clean, on 
three occasions at weekly intervals.

Endometritis can also be caused by fungi or yeasts, which may be seen on 
endometrial swabs. This type of endometritis is rare, and it is important that 
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treatment with antibiotics is stopped. Uterine lavage should be continued on a 
daily basis for a minimum of 5 days, using 2 l warm saline with 40 ml concen-
trated povidone iodine added. The solution should be sucked out as described 
above; it will be coloured brown and have some contamination.

On rare occasions the clinician will observe actual flocculent material 
coming out of the cervix from the uterus, and on rectal examination the 
uterus will be felt as an enlarged, doughy structure, termed pyometra. This 
carries a very poor prognosis for further breeding, although the mare is 
rarely ill. Copious uterine flushing with appropriate antibiotics can be tried, 
but is rarely successful.

Septic metritis

Occurring after foaling and usually associated with an assisted delivery or 
retention of the fetal membranes, this is an extremely serious condition. The 
mare will have a raised temperature initially, which will drop as endotoxic 
shock sets in; there will be a copious vulval discharge. The most likely bac-
terium involved will be E. coli. The sequel to this condition is a life-threatening 
laminitis, particularly in the heavy horse, but it can occur in all equines. The 
mare will cease producing milk and so the foal will suffer; the foal should 
therefore be monitored very carefully, as its presence and attempts to suckle 
will be helpful in treatment of the mare. The mare should be given high lev-
els of antibiotics, ideally penicillin and gentamicin; she should also be given 
NSAIDs. The uterus is lavaged with large volumes of warm isotonic saline 
containing antibiotics, and following each 12-hourly lavage the mare should 
be given an appropriate dose of oxytocin. As tetanus can also be a sequel, 
the mare must be given tetanus antitoxin and, if not vaccinated, should 
receive the first dose of tetanus vaccine. Antibiotic treatment and NSAIDs 
must be continued for a least 2 days after the mare appears to be normal.

17.13 Fertility Problems Associated with the Stallion

Apart from conditions of inflammation and infection of the testicles, acces-
sory glands and penis as described above, the stallion can present problems 
of libido and sperm production. Libido is rarely a problem for the stallion 
that is too young, although the heavy-type horse rarely shows much sexual 
activity before puberty, which is around 18 months of age; ponies reach 
puberty earlier. Poor nutrition will delay the onset of puberty and may well 
cause a lack of libido in the mature animal; underlying disease will have a 
similar effect. In temperate climates the season of the year may have an 
effect on libido, but day length primarily affects the mare. Certain medica-
tions may affect libido, as will extreme heat or cold and sexual overwork; 
stallions vary enormously, but libido is definitely liked with age. Poor libido 
will affect the stallion’s interest in the mare, and his ability to have an erec-
tion and achieve intercourse. All these factors will also affect sperm output, 
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which is very important not only for natural service, but also for artificial 
insemination, although this will not be discussed here. Certain physical 
problems associated with the penis, for example a deviated penis from a 
kick or associated with skeletal conformation (e.g. arthritis of the hock), will 
adversely affect the stallion’s ability to achieve intercourse.

17.14 Pregnancy

Pregnancy diagnosis

The normal gestation period for the horse is 335–342 days; however, there is 
a wide range for normal pregnancy, lengths varying from 315 to 415 days, 
with a mean of 340. Gestation length is more constant for the individual 
mare, colt foals tending to have longer gestation length. Scanning per rec-
tum can be performed very early in the mare, even 14 days post-service; 
however, assuming there is no access to a scanner, an experienced clinician 
can have an idea of pregnancy by manual rectal examination at 17 days. The 
uterus at this stage feels turgid, like that of a cow in oestrus, while that of a 
non-pregnant uterus feels more like a thick, velvet ribbon. However, such an 
examination can only be an indication and should not be relied upon.

Manual examination is carried out at 42 days, when the fetus will be 
felt as a mass the size of a goose’s egg in the gravid horn. Twin pregnancy 
can be diagnosed at this time, as the two fetuses can both be palpated. The 
clinician, however, has a dilemma, for if the pregnancy is terminated with 
prostaglandin injection at this time, after formation of the endometrial cups, 
the mare will not become pregnant again in that breeding season and will 
miss a whole breeding season. Twins will cause problems in that abortions 
are much more common in later pregnancy, and dystocia is more likely. 
There is also delay in uterine involution with a reduction in fertility in the 
following years. On balance, therefore, the clinician is advised to inform the 
owner of the likelihood of twins but to leave the twins in situ. Best practice 
is to use a rectal scanner early in the pregnancy, between 17 and 28 days, 
and to manually void the twin at this stage. Twins are rare except in the 
thoroughbred and some very large draught breeds; the latter, on account of 
their large size, are often able to carry the twins to term naturally.

Although manual rectal pregnancy diagnosis can be carried out reliably 
from 42 days, the clinician may find it physically a little difficult from 70 to 
120 days, when the gravid uterus has dropped forward into the abdomen; 
later in the pregnancy the actual fetus will be felt with ease.

Blood can be taken for pregnancy diagnosis, the timing for early diag-
nosis being critical. Between 45 and 90 days the parameter tested is preg-
nant mare serum gonadotrophin (PMS; now known as equine chorionic 
gonadotrophin). Blood taken between 90 and 120 days cannot be tested reli-
ably for pregnancy, but after 120 days oestrone sulfate level is a reliable 
parameter. In the past urine could be tested after 150 days for oestrogens, 
using the Cuboni test; however, this test is no more than 80% accurate and 
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is no longer used. Oestrone sulfate can be assessed after 160 days in the 
 faeces, but such a test is not available commercially.

Problems

Introduction
There is no reason for a mare in early pregnancy not to carry on working, but 
she should be confined to very light work after the start of the third trimester 
and work should cease over the last month. At that time the relevant vaccina-
tions should be reviewed to ensure that the foal receives a high level of anti-
body in the colostrum; this is particularly important regarding tetanus.

Mares do not require very much additional feeding in the first two 
 trimesters – they need to be ‘fit, not fat’; however, nutrition needs to be 
increased slowly in the third trimester. Body condition should be regularly 
monitored.

If equine herpes virus is a problem, the mare should be vaccinated at 5, 
7 and 9 months, although this vaccine is not 100% effective for the individ-
ual mare; however, its use does reduce abortion rates within a population. 
Should abortion from any cause occur, the mare must be treated symptom-
atically for metritis and/or retained fetal membranes and the aborted foal 
examined, all as described in the section ‘Abortion’ on pp. 208–210.

In the older mare the weight of the gravid uterus may have two detri-
mental effects that the clinician is powerless to help, the first being the flexor 
apparatus in the hind legs, which becomes stretched until the plantar aspect 
of the fetlock is almost touching the ground. This will improve after partu-
rition to some degree, but the tissues will never return to normal and fur-
ther pregnancies should be discouraged.

An even more serious complication is rupture of the prepubic tendon, 
where the abdomen will appear to drop markedly in front of the ventral 
pelvis. There is no treatment; however, the mare will usually be able to 
deliver a live foal with some assistance. The mare should not be bred from 
again. This condition may occur naturally in an old mare, on account of the 
weight of the fetus; however, it may also be caused by an excessive amount 
of fluid in the uterus. If the fluid is in the amnion it is called hydrops 
amnion; if in the allantois, hydrops allantois, or it may be a combination of 
both conditions. The cause is unknown but often the fetus has some defect, 
e.g. hydrocephalus. It is rarely noticed until the abdomen is markedly dis-
tended, with rupture of the prepubic tendon being a common sequel.

The mare becomes ill only if the uterus ruptures, and in this scenario 
euthanasia is the only option; the foal is usually dead, although rectal exam-
ination should be performed to check for any foal movement. If found, the 
mare is given a general anaesthetic using romifidine and ketamine, as 
described in Section 7.8. The foal must be removed from the abdomen as 
quickly as possible and resuscitated if necessary and the uterus examined 
in case the tear is small and can be repaired. However, the tear is normally 
long and extending caudally to the cervix, and is irrepairable. Euthanasia 
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should be carried out before the mare regains consciousness. In these cases 
the abdomen will be filled with blood.

In hydrops allantois the allantois will be opened only when the foal has 
been removed. The release of this large amount of fluid may well send the 
mare into shock, from which she is unable to recover. This is a difficult case 
for the clinician when diagnosed prior to such a disaster occurring: should 
the mare be induced early, as described above? This may be the best course 
of action for the mare; however, if the foal is weak and premature, its likeli-
hood of survival is slim. Some authorities advise draining off the allantoic 
fluid through the cervix with a needle attached to a tube; this is not advis-
able, as an ascending infection from the vagina is likely, resulting in metri-
tis and an infection in the allantois that will kill the foal. The best course of 
action is to continue to monitor the mare with a view to inducing the foal 
after 330 days of gestation, when its chances of survival are greater. If the 
mare can be induced into normal labour by an injection of prostaglandin, 
her chances of survival are good. She may develop shock at parturition, but 
this should not be fatal and can be treated symptomatically.

Uterine torsion
This is a very rare occurrence in the mare and is a true uterine torsion occur-
ring at the neck of the uterus, just cranial to the cervix. The mare, which 
will be in the last trimester of pregnancy, will show colic signs: the heart 
rate will be increased, but there will be normal gut sounds. Although tor-
sion will be felt on rectal examination, a vaginal examination must be per-
formed, not to help with diagnosis of the torsion, as there will be no 
evidence of this, but to check whether the cervix is dilating, indicating that 
parturition is imminent. If a limb can be felt through the cervix, manual cor-
rection of the torsion can be attempted. This requires serious upper arm 
and body strength and a rocking motion to be successful.

Normally, the mare is not parturient. Various methods of correcting the 
torsion have been advised, the best being to sedate the mare and inject local 
anaesthetic linearly in the lower flank to anaesthetize the skin and abdomi-
nal muscles. If the torsion is in a clockwise direction the incision needs to be 
in the left flank; conversely, if the torsion is anticlockwise the incision will 
be in the right flank. With normal aseptic precautions an incision is made, 
just big enough to admit the operator’s forearm but no bigger, the reason 
for this being that the forearm is going to act as a plug to stop any prolapse 
of the small intestine. The uterus is balloted (compressed) and the torsion is 
normally relatively easily corrected. Any colic signs shown by the mare will 
immediately cease, although she may still show signs of shock as blood 
flow returns to normal.

Suturing the peritoneum and the innermost muscle layer is extremely 
difficult. Interrupted horizontal mattress sutures are laid using strong 
absorbable suture material, but not tidied until all have been laid. An assis-
tant suitably scrubbed can be used to help keep the small intestine back 
while the sutures are laid and then drawn up and tightened. It is very 
important that sufficient sutures are laid, as it is extremely hazardous to try 
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to close a small hole in the peritoneum after the main closure has been 
accomplished, on account of the danger of involving the small intestine in 
the suture line. The second layer of muscle can be closed much more easily, 
with strong, interrupted, simple absorbable sutures. A subcuticular layer of 
continuous sutures of absorbable material will make closing of the skin with 
interrupted horizontal mattress sutures of monofilament nylon easier. 
Although the mare will have been administered antibiotics and NSAIDs for 
a minimum of 5 days, she is still at high risk and should be closely moni-
tored until term. The cause of torsion is unknown, but is thought to be 
 violent movement of the fetus; obviously this can recur, but is unlikely.

Uterine torsion can be corrected under GA with the mare in dorsal 
recumbency. Repositioning of the fetus is extremely difficult in this position, 
unlike in the standing position, although suturing the abdomen is easier and 
less hazardous. On balance, considering the risk with any GA in the horse – 
particularly a heavily pregnant horse – the standing procedure is safer.

A third method that has been used is to roll the mare using the Schaffer 
‘plank in the flank’ method. The advantage of this method is that the abdo-
men is not opened, but the first disadvantage is that once again the mare 
requires a GA, albeit of shorter duration. The second, and much more seri-
ous, disadvantage is that of uterine rupture resulting in fatal shock, while a 
third disadvantage is the possible rupture of the middle uterine artery 
resulting in the death of the mare.

Rupture of a major artery
Sometimes occurring in the last few days of pregnancy, this is more com-
monly seen at parturition or immediately afterwards. The artery usually 
found to be ruptured is the middle uterine, although rupture of both utero-
ovarian and external iliac has also been recorded. The massive haemorrhage 
will occur within the abdomen and will not be obvious externally. The 
mucous membranes will be totally white, the mare collapsing and perform-
ing violent leg movements. Handlers are at risk and prompt euthanasia 
should be carried out.

In some cases rupture of the middle uterine artery will occur into the 
broad ligament; in this case haemorrhage will not be extensive, as it will be 
contained within the broad ligament to the size of an ostrich’s egg. The cli-
nician can confirm the diagnosis per rectum, although palpation must be 
very gentle as further, fatal haemorrhage is possible. The mare will show 
colic-like pain, which can be controlled with NSAIDs. The mare should not 
be bred from again.

Abortion

Introduction
Embryonic loss is said to have occurred if pregnancy has terminated before 
150 days; if termination occurs after this time but before 300 days it is said 
to be an abortion. If a foal is delivered after 300 days but fails to take a 
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breath (this can be tested by removing a piece of lung: if it floats in water 
the foal has taken at least one breath) it is said to be a stillbirth. Abortion 
may have a specific cause, as described below, but it may be sporadic in up 
to 10% of pregnancies, when the cause is never discovered. The most com-
mon cause, of course, is twinning; the second most common cause is the 
mare suffering a systemic illness resulting in raised temperature. Physical 
trauma to the mare is a possible cause, particularly during a violent colic, 
although such a cause is rare. Placental abnormalities or insufficiency may 
well be the cause of an abortion, but this may never be discovered. Abor-
tion may have a fetal cause, e.g. strangulation by the umbilical cord or a 
genetic abnormality. Numerous plants have also blamed for abortion but 
evidence is normally limited, as is evidence of an inorganic poison, e.g. 
organophosphate compounds. Clinicians should be wary of administering 
any medicine during pregnancy – all data sheets should be read before-
hand; if there is no specific guidance the owner should be advised of any 
perceived risks. Malnutrition is rarely a cause of abortion, although defi-
ciencies of iodine or selenium have been incriminated.

Equine herpes virus
This ubiquitous virus is the most common infectious cause of equine abor-
tion; normally, type 1 causes abortion although occasionally type 4 has been 
implicated. However, this type more typically causes respiratory signs. 
Equine herpes virus type 1 will also cause neurological disease, character-
ized by hind limb ataxia. Equine herpes virus is spread via either the respi-
ratory route or contact with aborted fetuses or membranes. It normally takes 
over 1 month for the mare to abort, which is normally after 5 months of 
pregnancy. The fetus is usually expelled within intact fetal membranes. A 
full post-mortem should be carried out on the fetus with collection of sam-
ples of liver, spleen, kidney and fetal membrane to make an accurate diag-
nosis. Vaccination of all pregnant mares must be carried out without delay; 
the standard vaccination regime is to vaccinate the mare in the 5th, 7th and 
9th months of pregnancy. Any mare further in foal than 5 months should be 
vaccinated to a tighter schedule, with agreement from the owner.

Equine viral arteritis
Transmission of this contagious viral disease is from either the stallion 
 venereally or AI. Although there is said to be no carrier state in the mare, 
she may become infected from the aborted fetus or membranes; respiratory 
transmission is also possible. Illness is seen in varying degrees prior to abor-
tion, the main sign being conjunctivitis with swelling, termed chemosis; the 
mare may also develop swelling of the limbs. The incubation period is short, 
between 3 and 8 days. Diagnosis is best achieved using serology, since virus 
isolation is difficult. Control is accomplished by vaccination of both mare 
and stallion; care needs to be taken to blood-test stallions before vaccina-
tion, as it is impossible to differentiate between a raised titre through vacci-
nation from that post-infection, i.e. a previously vaccinated stallion from a 
possible shedding stallion.
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Bacterial placentitis
The most common organisms involved are Streptococcus spp., although 
there are five others that may be involved: E. coli, Pseudomonas spp., Kleb-
siella spp., Staphylococcus spp. and Corynebacterium pseudotuberculosis. The 
last mentioned can infect the mare only by haematogenous spread; the 
 others may not only be spread haematogenously but also via ascending 
infection through the cervix. Diagnosis is by bacteriology of the aborted 
fetus. Control is accomplished by strict hygiene control at the stud.

Salmonella abortus equi
The mare will become ill with this infection before aborting, after a short 
incubation period of 4–7 days. The mare becomes infected by eating infected 
grass. Diagnosis is by bacteriology on samples from the fetus and aborted 
membranes. Control is by vaccination and strict hygiene.

Leptospirosis
There are several species of this bacterium that will cause abortion in the 
mare, which becomes infected from eating food or grass contaminated by 
vermin or other wildlife; the mare will become ill 2–4 weeks before abortion 
occurs, and treatment at this stage with i/v oxytetracycline for 5 days may 
prevent abortion. The disease may be suspected if there is pyrexia, but jaun-
dice is pathognomic. Diagnosis is via paired serological samples, since iso-
lation of the organism is, under normal circumstances, impossible either 
from the dam or the fetus. Species involved are Leptospira pomona, Leptospira
bratislava, Leptospira grippotyphosa and Leptospira icterohaemorrhagiae. Control 
is carried out by avoiding contamination of food and water; vermin control 
should be strict. There are no vaccines licensed for use in the horse, and the 
use of cattle vaccines is not to be encouraged as these can cause an ana-
phylactic reaction; in addition, the normal cattle vaccine is preventative for 
 Leptospira hardjo, which is not an equine pathogen.

Fungal placentitis
This condition is caused by an ascending infection of Aspergillus spp., and is 
very rare. Initial diagnosis is on the thick, leathery texture of the fetal mem-
branes; the fungus may be grown from uterine culture following abortion. 
Antibiotics should be avoided, and the uterus copiously irrigated with povi-
done iodine solution.

17.15 Parturition

Signs of parturition

Increase in size of the abdomen is an unreliable sign of pregnancy, and the 
practitioner should not advise on pregnancy without a rectal examination; 
equally, the size of the fetus is not a reliable means of judging the duration 
of pregnancy, but fetal movement provides good confirmation that the fetus 
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is alive. The lack of oestrous behaviour is not a good indicator of pregnancy, 
and display of oestrous behaviour – and indeed allowing the stallion to 
mount – is not a 100% guide to non-pregnancy.

Prediction of foaling dates is very difficult in the mare although the last 
known service date is helpful, as is the gestation length of previous preg-
nancies. Pelvic relaxation may give some indication; however, the wax-like 
excretion seen on the ends of the teats is the best guide that foaling is immi-
nent, i.e. within the following 24 h. It is well known that most foalings will 
occur at night, but it should also be remembered that the mare has some 
mechanism for delaying foaling, i.e. if the weather is very bad or there is no 
available site that is undisturbed.

Multiparous mares will often produce milk for a few days prior to foal-
ing, and then will wax up 24 h before the actual event. This is not outside 
normal expectations, but if the loss is really copious it is important that the 
colostrum is stored to give to the foal within the first 6 h of life. On the 
whole the owner need not be too concerned, as these mares will normally 
have an excess of colostrum.

Normal parturition

It is very important for practitioners to train owners new to foaling mares; 
many surveys have revealed that up to half of requests to practitioners to 
attend to a foaling mare are false alarms. The practitioner has a dilemma, 
since a foaling is one of the few true equine emergencies. Many requests 
will be followed up with alacrity only to find that the mare has already 
foaled; such journeys are not wasted, for the practitioner can check the 
mare’s udder and perineal area; the fetal membranes can be laid out and 
examined to make sure they all have been expelled; lastly, a foal check can 
be performed as described above.

The ideal place for a normal parturition will vary enormously through-
out the world; in colder climates foaling under cover will be practised. The 
area should be large enough, at least 4.5 m2; the floor must be soft and well 
bedded down and the walls free from any sharp projections. It is wise to 
have the area well lit at night, so that the mare can be checked regularly 
without disturbing her by turning on any light; ideally there would be a 
small peephole or CCTV camera, for observation of the mare without her 
being aware of any intrusion. On the other hand, in less inclement weather, 
foaling outside at pasture or on the range may be quite acceptable, although 
supervision will necessarily be greatly reduced; however, environmental 
contamination will be minimal. Obviously, hazards such as ditches, rivers 
and large predators should be avoided.

Classically, labour is divided into three stages:

1. The stage of early uterine contractions leading to relaxation of the 
 cervix. This is painful for the mare; she will often stop eating and show 
colic signs such as sweating and pawing the ground. She may even roll and 
repeatedly get up and down; repeated urination and defecation occur and 
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there may be some milk let-down. The whole stage may last as long as 6 h, 
although the norm is <1 h. This stage ends when the cervix is wide open 
and can not be detected on vaginal examination.
2. The stage of expulsion of the foal, where normally but not always the 
mare lies in lateral recumbency. The fetal membranes are ruptured, releas-
ing the allantoic and amniotic fluids; if amnion, a white membrane covering 
the foal’s nose, is present it should be pulled away. There are active abdom-
inal contractions and the fetus is expelled with some considerable force, this 
stage normally lasting 20 min. Multiparous mares may complete stage 2 in 
10 min, while the maiden mare may take up to 60 min. If the foal is covered 
in dark yellow fluid, the meconium, this is an indication that there has been 
a delay in delivery; special attention should be paid in such a case as it will 
need extra colostrum, having suffered hypoxia during delivery.
3. The stage of expulsion of the fetal membranes, when it is normal for the 
mare to show some colic signs at this time as the uterus contracts; the owner 
should be told about this eventuality. Extremely rarely is the occurrence of 
either of the life-threatening problems of caecal rupture or large bowel tor-
sion, which owners may have heard about. The owner must be briefed that 
these are extremely rare and, if present, would be discovered by the veteri-
narian on arrival. There is nothing they, or indeed the veterinarian, can do 
and so the owner should calmly lead the mare round if she is likely to go 
down and injure herself. The fetal membranes will be passed normally 
within 3 h, but if they are annoying the mare they should be tied up in a 
ball. The involution of the uterus in the normal mare is extremely rapid – it 
will have reduced to only 150% of its non-pregnant size within 12 h.

Problems

Premature placental separation
Often called a ‘red bag delivery’, the placenta separates prematurely and is 
pushed out through the vulva before the foal has broken out of its mem-
branes. This is a genuine emergency, as the oxygen supply to the foal will 
immediately begin to be compromised. However, before cutting through 
the ‘red bag’, the clinician should make sure that this is in fact the separat-
ing fetal membranes, by feeling the foot or head actually contained within.

There is another condition occurring at parturition that may cause con-
fusion – inversion of the mare’s bladder. The foal will be lying ventral to this 
organ, and thus the clinician will be looking at the inner lining of the mare’s 
bladder, which will appear very similar to the fetal membranes. However, it 
will not contain the fetus and in fact can quite easily be re-inverted and repo-
sitioned to allow normal foaling; no suturing is required. The condition will 
be unlikely to recur except at foaling, when strict monitoring will need to be 
carried out; it is better if the mare is not bred from again. Once again, I 
should emphasize that one must not incise the bladder by mistake.

Assuming that there is a true ‘red bag’ presentation, the foal should be 
drawn out by traction as quickly as possible, and resuscitated if necessary.
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Fetal malpresentations
If only one foot and the head are seen from the vulva, or just the head or 
feet alone, an examination must be carried out immediately; this is even 
more urgent if there is evidence of a limb perforating the dorsal vagina and 
rectum. The clinician should carry out a full vaginal examination before 
applying any traction; relative fetal oversize does not occur in the mare, 
and therefore any delay might be a malpresentation.

‘DOG-SITTING’ PRESENTATION  Delay is particularly to be avoided with the rare 
‘dog-sitting’ position, when the fetus will appear to have a normal presenta-
tion but foaling will cease, although the mare will continue to have abdominal 
contractions. Careful examination of the ventral aspect of the foal’s thorax will 
reveal the two hind feet. Obviously, these could conceivably be the feet of a 
twin, but a ‘dog-sitting’ malpresentation is much more likely; if the feet belong 
to a twin, the fetus presenting first would be expelled without difficulty.

As soon as a ‘dog-sitting’ malpresentation has been confirmed, the clini-
cian should grasp the cannons of the foal and try to repel it. In attempting to 
stop abdominal contractions, an assistant can grasp the mare’s tongue, which 
prevents the mare closing her airway and thus building up pressure for these 
contractions. This can also be accomplished by passing a naso gastric tube 
into the trachea, although this is generally not recommended as the mare 
will cough violently, which is to be avoided. At the same time as repelling 
the foal the clinician should work the two front legs vigorously; if there is 
still life in the foal it will kick out with its hind legs and can then be easily 
expelled. Even when the foal is dead, if the mare can be induced to stand up 
the foal’s hind legs will drop with gravity, allowing delivery. If this can not 
be accomplished the clinician should reach under the thorax of the foal and 
slip two small, looped ropes over the two hind pasterns;  traction can then be 
applied to these limbs to bring them into an extension position, i.e. the stifle, 
hock and fetlock will be in extension but not the hip. The foal can normally 
be drawn out, with considerable traction, in this position. If this fails the cli-
nician has two other options: the mare can be given a short-acting GA using 
romifidine and ketamine. The hind legs of the mare can then be hoisted and, 
with the aid of gravity and the relaxation of the mare, the clinician may be 
able to repel the hind limbs of the foal and accomplish delivery.

If this fails the final alternative is fetotomy. To be used only in the event 
of a dead foal, a noose of embryotomy wire is placed around the body of 
the foal and threaded into the two tubes of the embryotome. Tension is 
maintained on the two ends of the wire as the embryotome is inserted under 
the thorax of the foal as far as possible into the groin; some traction is 
applied to the foal to achieve this and is maintained, as is the pressure on 
the embryotome while the wire is sawing to cut off the trunk of the foal as 
caudally as possible. When this has been accomplished it should be possible 
to put traction on the hind legs of the foal and reverse it, so that it is expelled 
in a posterior presentation.

With all such radical obstetrical procedures, the mare will require aggres-
sive therapy, including antibiotics – both systemically and locally into the 
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uterus, NSAIDs and uterine flushing with warm isotonic saline; the last 
mentioned will be required not only to clear the debris from the womb but 
also the fetal membranes, which will rarely be expelled naturally.

‘Dog-sitting’ foals are much rarer than other malpresentations, which 
are described below. However, such a malpresentation has first been 
described to emphasize the fact that the clinician must examine the foal care-
fully. Severe traction should never be applied to the mare via calving aids.

ANTERIOR PRESENTATION  Ninety-eight per cent of normal deliveries are ante-
rior presentations, with only 2% posterior. However, in dystocia cases the 
level of posterior presentations rises to 15%, as does that for transverse pre-
sentations. Anterior presentations in dystocia will have many manifestations:

● One fore leg is flexed at the carpus. This should be relatively easily 
 corrected, by placing a thin rope on the pastern of the flexed leg, then 
pushing on the knee and pulling on the rope at the same time.

● One fore leg is aligned totally caudal from the shoulder. Sometimes it is 
possible to reach the carpus and draw that up to the flexed position 
and then correct, as outlined above. If this is not possible, in most cases 
the foal can be delivered with traction on the single leg and the head, 
provided the affected leg is kept straight along the foal’s body.

● The two conditions described above may be found bilaterally; normally, 
flexion at the carpus of each leg can be corrected separately. It is very 
unlikely that a foal could be drawn with both legs backwards from the 
shoulders, and in this instance fetotomy will be required. The head and 
as much of the neck as possible should be removed with the embryo-
tome, via a single cut, which will allow the practitioner more room to 
reposition the legs. Care must be taken drawing out the foal – if there 
are any sharp edges on the cut surfaces of the vertebrae these must not 
lacerate the walls of the vagina. Obviously, if the foal is alive another 
course of action needs to be undertaken. The mare is administered a 
short-acting anaesthetic, e.g. romifidine and ketamine. The mare’s hind 
legs are lifted with shackles around the cannon bones so that the poste-
rior half of the mare is off the ground, after which gravity and the 
relaxation of the mare will allow repositioning of the front legs and 
normal delivery. If the clinician runs out of time and only one leg has 
been repositioned, hopefully the foal will be able to be delivered with 
that one leg and the head, while leaving the other leg placed straight 
back down the body from the shoulder.

● There may be one or both legs in the nape position, i.e. the legs cover-
ing the crest of the neck. These must be repositioned, as there is a grave 
danger of one of the legs penetrating both the dorsal wall of the vagina 
and the rectum.

● The neck may be deviated in three different ways: (i) the head is devi-
ated laterally and caudally; (ii) the neck is retroflexed ventrally; or (iii) 
the foal is upside down dorsopubically. In all three positions it is very 
unlikely that the clinician will be able to correct the situation. Therefore, 



Urinogenital Conditions 215

if the foal is dead fetotomy should be carried out, cutting the neck as cau-
dally as possible with a single cut of the embryotome. If the foal is alive, 
the mare is given an anaesthetic and repositioning attempted, and if this 
can not be accomplished a Caesarean section is the next logical step.

POSTERIOR PRESENTATION  Posterior presentations in dystocia will also pres-
ent several manifestations:

● If both legs are straight and presented with the hocks pointing toward 
the dorsum of the mare, the foal will just need some traction at the head, 
which normally stimulates the vagina in an anterior presentation with 
non-widened birth canal. Care should be taken to make sure that the tail 
of the foal is not sticking up vertically, which would impede progress.

● If one leg is flexed at the hock, this can normally be corrected by putting 
a thin rope around the pastern and then giving gentle traction while 
pushing the hock back into the mare at the same time. It is probably 
advisable for an assistant to provide the traction so that the clinician 
can push on the hock with one hand and cup the foot with the other, to 
make sure that the foot does not damage the floor of the vagina.

● One leg may be presented but the other back leg is totally flexed at the 
hip and in a cranial position; this will be very difficult to reposition 
without a GA. This presentation is termed a semi-breech.

● Both hind legs may be flexed at the hocks – this is extremely difficult to 
correct. If the foal is alive delivery should be attempted under a GA, 
with the hindquarters of the mare raised. If the foal is dead its hind legs 
should be sectioned just distal to the hocks; the foal can then be deliv-
ered, with little traction.

● Both hind legs may be flexed at the hips, with just the tail presented – 
this is the full breech position. If the foal is alive, correction should be 
attempted under a GA then raising the hindquarters of the mare and, if 
this is not successful, a Caesarean section is the only way forward. If 
the foal is dead, an attempt should be made to draw one hock up into 
the pelvis of the mare; this leg is then sectioned as far proximally up 
the leg as possible, which hopefully will give more room in the pelvis 
to either draw the other leg into extension or pull the hock into the pel-
vis so that it can be sectioned just distal to the hock. The foal can then 
be delivered by traction on this one leg.

TRANSVERSE PRESENTATION  Dystocia is again a feature of this type of presenta-
tion. Although described in the old textbooks, this malpresentation is 
extremely rare but is none the less of great concern to the clinician. It is diffi-
cult to differentiate this condition from twins being presented concurrently, 
but careful palpation of the body of the foal will usually help in differentia-
tion. Once again, a GA and raising of the hindquarters will help to reposition 
the foal. If all four limbs and the head are presented and appear to be equal, 
repulsion of the head and traction on the two hind legs will be the best option. 
However, if the fore legs and the head appear to be more engaged in the 
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 pelvis, the head – with a rope over the poll and inside the mouth, coupled 
with a rope over each front fetlock – should be used for traction.

Delivery of twins will require similar careful examination, regarding 
whether the twin in anterior presentation or that in posterior presentation 
should be delivered first.

FETAL ABNORMALITIES  The clinician will need to use all of his/her acquired 
knowledge to effect the best outcome in a dystocia case; help from another 
colleague should be sought if possible, although this may be difficult as 
most foalings occur at night. It is beyond the scope of this book to describe 
all the possible scenarios when the deformed foal is presented, but the most 
common are described:

● Schistosomus reflexus. The main concern of this presentation is that the 
clinician must make a very careful palpation of the foal and the vagina of 
the mare: it is vital that the intestines that will be palpated are known to 
be those of the foal and not those of the mare, which could be prolapsed 
through a tear in the uterus, cervix or vagina. In this latter instance the 
mare should immediately be destroyed. If the foal is discovered to be a 
case of schistosomus reflexus, fetotomy should be attempted. Normally, 
a single cut around the reflected trunk of the foal will allow delivery.

● Hydrocephalus. If the cranium is massively large and either the fetus 
cannot pass through the pelvis or the mare will be damaged by its 
delivery, it just justifiable to crush the foal’s head to allow delivery.

● Foals with very bent legs, fused joints or extremely contracted  tendons 
may also cause problems.

Whatever the deformity, the clinician must use judgement if the foal is alive. 
It is unwise to compromise the health of the mare to deliver a live foal that 
has no chance of developing into a normal horse; such a foal should be 
euthanized with triple-strength barbiturate prior to fetotomy.

Problems with the mare
In the normal course of events, any problem with the mare should be discov-
ered before service so that a pregnancy is not started. The mare that has been 
in a traumatic accident, e.g. being run over by a cart or motor vehicle or hav-
ing fallen off a cliff, should be very carefully examined both externally and per 
rectum. If any obstruction is felt per rectum, such a mare should not be served. 
In the unfortunate event of a mare reaching term with such an obstruction, 
either the mare should be destroyed or, if the foal is alive, she could be given a 
short-acting GA to allow an abdominal delivery before she is euthanized. 
 Caesarean section is unlikely to be an economical or humane option.

Induction of parturition

Induction of abortion
Abortion is easily accomplished before 35 days following service by a single 
injection of prostaglandin: either 10 mg dinoprost tromethamine or 500 µg 
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cloprostenol is suitable. Induction between 35 and 100 days following 
 service is much harder: similar doses of prostaglandin are suitable but need 
to be repeated daily for 4 days. Later induction, up to 180 days, can be 
accomplished with a similar regime, although aborting such a size of fetus 
will be much more hazardous. Termination after 180 days should not be 
attempted until 330 days have been reached.

True induction of parturition
After 330 days a single dose of prostaglandin will induce parturition. Such 
a parturition should be fully monitored. Neither oxytocin nor cortico steroids 
should be used to induce parturition.

Epidural anaesthetic

Some authors advise its use for repositioning the foal but, on account of the 
time delay if the foal is alive, it should not be considered. However, if the foal 
is dead an epidural can be very useful. The area of the first intercoccygeal 
space should be clipped and surgically prepared, then 2 ml 2% lignocaine 
infiltrated as a skin bleb over the site with a small, 0.5 cm needle. Next, 2% 
lignocaine at 1 ml/100 kg is instilled with a 7.5 cm, 18-gauge needle into the 
epidural space, the needle being directed vertically in a ventral direction.

Caesarean section 

The difficulty in performing a Caesarean section in the field is the provision 
of an adequate duration of GA without gaseous anaesthesia; possible solu-
tions are given in Chapter 7. The need for a Caesarean is limited, as other 
methods are normally available; however, if a Caesarean is decided upon it 
should be performed in the following manner.

The mare is first placed in dorsal recumbency, then antibiotics and 
NSAIDs given i/v; the abdomen is then prepared for surgery in a fully 
aseptic manner. An incision is made in midline from the umbilicus to the 
cranial border of the mammary gland. The uterus is exteriorized and an 
incision made over one of the limbs of the foal, ideally the hind leg. The 
incision length is equivalent to the distance from the foot to the point of the 
hock, and is made on the greater curvature of the uterus, avoiding any 
major blood vessels; it is very important that the uterus is not torn. The foal 
must be lifted out carefully, trying if possible to prevent any fluids from 
spilling into the abdomen; this will require the surgeon and two assistants, 
who should all be scrubbed up and one of whom can then be in charge of 
resuscitating the foal. Time should be allowed for the placenta to contract, 
in order to allow the blood to return to the foal before the umbilicus is 
clamped close to the body and the cord cut 5 cm away. If possible, provided 
there is not a large amount of haemorrhage, the placenta is also removed; if 
this is not possible it should be removed from an area of at least 10 cm from 
the wound edges.
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A continuous blanket suture is made around the uterine incision to 
 prevent any haemorrhage from the cut edges. The uterus is next closed with 
a continuous layer of Lembert sutures; only a single row is required, pro-
vided sutures are placed close together. If the surgeon is in any doubt about 
closure, a second layer should be used. If the placenta is still in the uterus it 
is vital than none of the sutures includes it. As much blood and other debris 
as possible is removed from the abdomen and the uterus washed with warm 
isotonic saline. Next, oxytocin is injected i/v at this stage, before the linea 
alba is closed with a continuous layer of the strongest absorbable suture 
material available, doubled to give extra strength. A continuous subcuticular 
layer of sutures of absorbable material is then sewn, before the skin is closed 
with closely placed sutures of monofilament nylon. The placenta, if still in 
place, should be left until at least 6 h after recovery of the mare; removal can 
be attempted with either more oxytocin or uterine washes.

Once again, it must be stressed that, although a Caesarean may be ini-
tially successful in the field, there are likely to be unacceptable risks associ-
ated with postoperative infection, particularly if the foal is dead; in this case 
fetotomy should be attempted, or euthanasia. Welfare must always be at 
the forefront of the practitioner’s mind.

17.16 Postpartum Complications

Prolapse of the uterus

In this extremely rare event, ideally the mare will remain standing. She 
should not be sedated unless she is very fractious; an epidural is beneficial 
but not vital, so the clinician must use her/his judgement. The uterus must 
be supported by two helpers using a strong, clean sheet, and all debris care-
fully removed. The uterus is checked for tears, and if any are seen they must 
be repaired with Lembert sutures using absorbable material (i.e. the perito-
neal surfaces of the uterus are apposed). Using a large amount of lubricant, 
the uterus is then reintroduced back into its correct position – this will not 
be difficult. Once back inside the abdomen the clinician checks that total re-
inversion has been accomplished and, provided this has been done success-
fully, there is no need for a vulval suture. Oxytocin will be given i/m, 
together with parenteral antibiotics and NSAIDs, which are to be continued 
for 5 days. At the same time the uterus needs to be irrigated with 2 l warm 
isotonic saline, as well as with antibiotics.

If the mare is recumbent, the uterus must be supported by two helpers 
while she is encouraged to stand; if she will not rise, an attempt is then 
made with a large amount of lubricant to replace the uterus, which will not 
be easy. Should this fail the mare can be given a short-acting general anaes-
thetic using romifidine and ketamine; she is next lifted with shackles 
around her hind cannons so that her pelvis is off the ground, when the 
uterus will easily be replaced from that position. A word of caution: this 
anaesthetic is short acting, so any suturing and cleaning of the uterus must 
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be carried out before anaesthesia; also, the shackles and winch have to be 
ready for immediate action.

Retained fetal membranes

Opinions are very diverse on this very controversial subject, due to varia-
tion in veterinarians’ perspectives. Ponies very rarely present a problem 
and, if they do have retained fetal membranes, the sequelae are rarely 
serious; the donkeys is the same. However, at the other end of the spec-
trum, heavy horses often retain their fetal membranes, with removal in 
draught breeds being difficult; the sequelae to retained fetal membranes 
in draught breeds are life threatening. Standard-size horses, e.g. thor-
oughbreds and Arabs, fall between these opposing scenarios. Clinicians 
need to be cautious, but it is the owner that is likely to be unnecessarily 
apprehensive. A good compromise is to attend any mare which has foaled 
more than 6 h previously and failed to pass its fetal membranes; this 
duration may be shortened for draught breeds but lengthened for ponies 
and donkeys.

First, the mare’s general health should be checked. Assuming there is 
no systemic illness, she is injected with oxytocin i/m, a reasonable dose 
being 10 IU/100 kg, although some authorities advise diluting this in 50 ml 
saline and giving it i/v; this may work better, although the mare may show 
more severe colic signs. Either way, in most cases apart from in draught 
breeds, the fetal membranes will be expelled within 30–60 min; if after this 
time they are still present, a small amount of traction should be applied, but 
not from within the vaginal canal.

If after the foregoing the membranes are still in situ, the clinician has 
two options: the current method is to flush the uterus with large amounts of 
warm saline (3 l for a pony or donkey, 5 l for a horse and 7 l for a draught 
horse) and then repeat the oxytocin injection. This process may be repeated 
until successful. The more old-fashioned method is to manually remove the 
membranes, which is particularly useful in draught breeds. The perineal 
area and the veterinarian’s arms are thoroughly cleaned with warm 
chlorhexidine solution, and then one arm introduced into the vagina as far 
as the bifurcation of the horns of the uterus while the other maintains ten-
sion on the fetal membranes by continually twisting them in one direction. 
The reason for reaching the bifurcation is to help inexperienced clinicians, 
as they may have a problem differentiating the membranes from the wall of 
the uterus; at the bifurcation the difference will be very apparent. The mem-
branes are next continuously parted from the uterine wall by the straight 
fingers of the hand held together, in a similar manner to parting a Velcro® 
fastening. All the time the membranes are being twisted and kept in ten-
sion, but at no time are they being torn. Eventually, the membranes will be 
removed in their entirety, after which they are checked after being spread 
out on the ground. The uterus is then flushed with warm saline and anti-
biotics and the mare given further oxytocin.
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In all methods the mare must be treated aggressively with parenteral 
antibiotics and NSAIDs. The tetanus status of the mare requires checking 
and correction accordingly.

Mastitis in the mare

Mastitis can occur in the mare during lactation, at weaning and even in the 
non-pregnant mare. It is particularly serious in the draught mare, as these 
may develop a fatal toxic laminitis. Many different organisms may cause 
mastitis – E. coli, Pseudomonas spp., Corynebacterium spp., Staphylococcus spp. 
and Streptococcus spp.; the strangles bacillus, Streptococcus equi, will also 
cause mastitis. The mare will be ill with a fever and often reluctant to walk. 
The udder is inflamed and therefore will be hot, painful and enlarged, with 
accompanying oedema of the adjacent belly. The mare has four mammary 
glands with only two teats, each teat having two orifices; all four glands 
may be involved or fewer, in which latter case there will be asymmetry.

Treatment is by antibiotics and NSAIDs; culture is useful since, although 
the results will cause delay, treatment may be altered when the organism 
and sensitivity are both known. Clinicians should start with penicillin and 
gentamicin. Old text books suggest stripping the udder and instilling antibi-
otics into the mammary gland; this may not be appropriate, as it will be 
acutely painful to the mare and further contamination of an already inflamed 
udder may occur. The acute mastitis will subside rapidly, often leaving 
chronic scar tissue. If only one side is affected it is reasonable to allow fur-
ther pregnancies, but if both sides are affected the mare should not be served 
again. In rare instances the gland will become gangrenous, with part of the 
udder sloughing and fly strike becoming a real danger; if the area of slough-
ing is large, it will never heal and the mare must be destroyed.

Clinicians may be confused with differential diagnosis, if a full history 
is not known, between chronic mastitis and neoplasia. The latter condition 
is extremely rare in the mare, although melanomas will occur in grey horses 
(see above); these are normally well defined and encapsulated. Adenocarci-
nomas are extremely rare, but are very serious aggressive tumours that will 
spread to the inguinal lymph nodes very rapidly. Mastectomy is possible in 
the mare but is to be avoided, as the results are not good; euthanasia is the 
better course of action. Equine sarcoids will commonly occur in the inguin al 
region and be present on the mammary gland; they should be treated as 
described in Section 17.10.

Hypocalcaemia in the mare

A rare condition in the mare, it does not occur at the time of parturition but at 
peak lactation, i.e. at approximately 4 weeks post-foaling. The pathognomic 
sign is a synchronous diaphragmatic flutter, commonly called ‘the thumps’. 
The mare will refuse food, gut sounds will be absent and rectal temperature 
will be subnormal. Treatment is by 400 ml warm 20% calcium borogluconate 
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i/v; this should be given slowly; as it is irritant if given perivascularly, cathe-
ter placement is advisable. The response to treatment will be immediate, with 
the abolition of the synchronous diaphragmatic flutter and the return of appe-
tite and gut sounds. Normally, further treatment is unnecessary.

17.17 The Newborn Foal

Immediate postoperative care

Naturally, any foal born by Caesarean section is going to be at higher risk, as 
are any foals born to mares that have required a GA to assist delivery. The 
cord must be clamped close to the body before cutting some 5 cm away – the 
cord must not broken by tension. After ensuring that the foal is breathing, 
the umbilicus is dressed with chlorhexidine; foals should be held upside 
down if there are respiratory problems, to allow fluid to drain. Vigorous 
rubbing of the chest is helpful, as are flexing movements of the legs. Con-
stantly rolling the foal from side to side is useful, to allow the lower lung to 
inflate. Ideally, the foal and mare are allowed to bond; however, if the mare 
is weak following anaesthesia, the foal requires thorough drying and being 
kept warm with hot water bottles. Hot air blowers should not be used to dry 
the foal, as these will cause the core temperature of the foal to drop by latent 
heat. Colostrum by stomach tube is next given, but the clinician should use 
judgement regarding the administration of antibiotics; if there is a definite 
risk of infection they are to be given daily for a minimum of 5 days, but if 
there is no specific risk it is better not to administer them. The tetanus status 
of the foal must be ascertained, and tetanus antiserum administered if the 
foal does not receive colostrum with the appropriate antibodies.

Examination of the foal

The foal should be examined comprehensively from both sides before 
individual parts are examined in detail and any asymmetry noted, partic-
ularly of the head and limbs. Starting at the head, the following checklist 
is recommended:

● The incisor teeth are examined for alignment.
● The mouth will be opened to check for any defects in the hard palate 

that would cause ingested milk to run down the nose. These must be 
given time, for if small they may heal; otherwise, euthanasia is required 
as large defects are inoperable.

● The eyes are checked for both problems of the eyelids and cataracts.
● The mucous membranes are checked for colour: very pale membranes 

indicate umbilical haemorrhage, while jaundiced membranes indicate 
neonatal haemolytic disease, as described in Section 13.10.

● The heart is auscultated.
● The limbs are carefully examined for deformities.
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● The umbilicus should be checked for infection and herniation.
● The scrotum is checked for both the presence of both testicles and 

 herniation.
● The inguinal area should be checked in filly foals for herniation.
● The tail is checked for damage.
● The anus is inspected for atresia ani.
● Ask the owner whether the meconium has been passed. It is also help-

ful if the owner has seen the foal urinate. Obviously, it is vital that the 
owner has seen that the foal is sucking regularly.

Further reading
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18.1 Acorns

A horse is required to eat quite large quantities of acorns for poisoning to 
occur; this can occur on poor pasture in early autumn after a high wind. 
Certain animals develop a craving for green acorns, the main sign being 
colic. An impaction will be felt on rectal examination and the faeces will be 
very dry. The colic should be controlled with NSAIDs and liquid paraffin, 
and isotonic saline given by mouth.

18.2 Algae

Caused by high concentrations of blue-green algae in the drinking water, 
the acute form will kill a horse within 1 h. The presenting sign is cyanosis, 
but in the more chronic case there will be photosensitization and raised 
liver enzymes. Diagnosis is made by laboratory identification of algae. The 
treatment is supportive, including the obvious removal of the animal from 
contaminated water and providing clean water.

18.3 Amitraz

An acaricide commonly used for dipping and spraying cattle, it is toxic to 
horses (see Section 19.3). It normally causes an impaction, which can be felt 
on rectal examination, with resulting colic. Treatment is the same as for any 
other colic caused by an impaction (see Section 14.2).

18 Poisons
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18.4 Arsenic

Poisoning from arsenic can arise through either an inorganic or an organic 
source. The source for inorganic poisoning is either rat bait or acaricide, the 
principal sign being severe dysentery. Diagnosis can be confirmed by ana-
lysis of the ingesta, liver or kidney. There is a specific treatment other than 
obvious supportive therapy, i.e. sodium thiosulfate at the rate of 3 mg/kg 
daily. However, the mode of administration is contentious: in other species 
it can be given i/m, but this causes massive swelling in the horse, which 
may even be life threatening; very slow i/v injection is the method of choice 
in the equine, as oral administration is not effective. The organic source is 
pig growth promoters; organic poisoning has a slower onset compared with 
acute inorganic poisoning, and shows neurological signs. There is no spe-
cific treatment.

18.5 Avocado

Horses may become addicted to this fruit, which will then cause diarrhoea. 
Another feature that will be observed is oedema of the lips and tongue. 
Treatment is symptomatic only.

18.6 Bracken

Not normally eaten by the horse unless starving, this common plant causes 
chronic poisoning, evident as muscle weakness and other neurological 
signs. The specific antidote is vitamin B1 (thiamine), which is given i/m 
daily at 1 mg/10 kg.

18.7 Cantharidin

Blister beetles (Epicauta spp.) swarm on to lucerne during harvesting; these 
secrete the terpenoid cantharidin, which is very toxic to the horse. Canthari-
din causes acute colic with diarrhoea, with shreds of mucosa being seen in 
the faeces; it also causes haematuria. The horse will die unless stabilized 
through an isotonic saline drip.

18.8 Carbamates

Carbamates are commonly in use as both herbicides and insecticides, and 
can cause poisoning in horses. The signs and treatment are as for organo-
phosphorus poisoning, described below.
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18.9 Castor Bean

Although sometimes included in horse feed, this will cause diarrhoea in the 
horse.

18.10 Chlorinated Hydrocarbons

These insecticides and acaricides are very potent poisons in the horse; they 
cause nervous signs from overstimulation of the CNS. There are no specific 
antidotes and supportive treatment is rarely effective.

18.11 Copper

Copper poisoning in the horse is extremely rare, but may be seen when fed 
copper-supplemented pig feed. The main sign is jaundice, and if this is evi-
dent the outcome is fatal. There is no antidote.

18.12 Cyanide

Although this poison could potentially be ingested by the horse when used 
in the inorganic form as a rodenticide, this is not the normal type of poison-
ing seen. Many plants such as linseed, flax, wild black cherry, sorghum and 
Sudan grass contain cyanogenetic glycosides, which can be released by 
damage to the plants through herbicides or wilting. The main signs are 
bright red mucous membranes and severe asphyxia convulsions, followed 
by death; the blood will appear bright red on post-mortem. Tests for hydro-
cyanic acid can be performed on the stomach contents to confirm the diag-
nosis. Treatment is specific: 660 mg/kg sodium thiosulfate should be given 
by mouth hourly until the horse improves.

18.13 Deadly Nightshade

The Latin name for this plant, which is found in hedgerows in the UK, is 
Belladonna atropina. The signs of poisoning are of that of atropine overdose, 
i.e. enlarged pupils and ileus. The specific antidote is neostigmine at 
0.01 mg/kg given s/c; ileus should be treated with flunixin i/v and isotonic 
saline by stomach tube.

18.14 Ergot

A toxin occurring in a parasitic plant fungus that grows on various grain 
crops worldwide; however, the main sign of gangrene of the extremities is 
seen only in cold climates; abortion will also occur. There is no specific 
treatment; nevertheless, the condition is usually noticed early enough for 
the diet to be corrected and the horse to recover.
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18.15 Fluoride

Factory contamination of pasture with this element can cause chronic 
 poisoning in the horse. There is marked excessive wearing of the teeth, 
together with some enlargement of the long bones and the mandible. There 
are increased levels of fluorine in the urine and plasma. Obviously, the 
horse should be removed from the contaminated pasture; feeding of  calcium 
carbonate (chalk) will reduce fluoride levels in the gut contents.

18.16 Foxglove

Digitalis purpurea is the Latin name for this common flower. The signs of 
 poisoning are those of digitalis overdose, i.e. bradycardia, cyanosis and col-
lapse. In the event of collapse, a 500 kg horse should be given lidocaine i/v at 
the rate of 30 µg/min; following ingestion of only a limited amount of foxglove 
causing bradycardia, give a 500 kg horse 25 g potassium by stomach tube.

18.17 Hemlock

Found in ditches, this plant is rarely eaten by the horse except after ditch 
clearance; it contains a very potent alkaloid. Ingestion causes severe ner-
vous signs, staggering and dilated pupils, with death occurring from respi-
ratory depression. There is no specific antidote. However, like all alkaloids, 
some authors report successful treatment with tannic acid or acetic acid.

18.18 Kalmia

An ornamental flowering shrub found in gardens in the UK, ingestion 
causes acute gastritis and colic. The pain may be controlled with morphine 
and an alpha-2 agonist. Atropine will aid recovery by reducing the massive 
amount of saliva produced.

18.19 Lantana

Another flowering shrub, found in the wild as well as in gardens. Ingestion 
causes chronic liver damage, with resulting jaundice and photosensitization. 
Treatment is with vitamin B and keeping the animal out of direct sunlight.

18.20 Laurel

Only when cut will laurel be eaten by the horse, and quite large amounts 
need to be ingested before the severe symptoms similar to those of cyanide 
poisoning (see above) are seen.
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18.21 Lead

Mining contamination of pasture is the reason for this heavy metal poison-
ing, normally seen in the chronic form in the horse. The main sign is stiff-
ness, which may appear to have an acute onset following exercise, 
reminiscent of rhabdomyolysis (see Section 11.9). Raised lead levels will be 
found in both blood and urine. The specific treatment is calcium edentate 
given i/v; however, this is rarely necessary if the horse is removed from the 
contaminated pasture and given NSAIDs.

18.22 Linseed

Often included as an oil in animal feed, ingestion causes diarrhoea in the 
horse and its use should be avoided. There is no specific antidote.

18.23 Lupin

Plants commonly found in hedgerows and gardens, they also are grown 
commercially as nitrogen-fixing plants, to improve soil fertility; the seeds 
contain a poisonous alkaloid. The main sign is inappetance, and so the poi-
soning is self-limiting provided the animal is kept quiet.

18.24 Mare’s Tail

Hippuris vulgaris is the Latin name of this very common weed, which is very 
toxic if ingested; however, it is not palatable and is eaten only by the starv-
ing horse. Signs of poisoning include ataxia and convulsions. The specific 
antidote is thiamine (vitamin B1), although care should be taken with i/v 
administration, as deaths have been reported. Provided that the vitamin is 
not in combination with other B vitamins (which are very irritant), it can be 
given i/m at the rate of 100 mg daily for a 500 kg horse.

18.25 Mercury

Mercury is used in seed dressings, and the horse may eat the seed as food. 
Red Blister ointment contains mercury and can be licked by the animal, so 
should not be used. The main sign is diarrhoea.

18.26 Metaldehyde

A lethal poison found in slug and snail baits, it is often spread on the ground 
surrounding crops, and the horse is liable to be poisoned by spillage of this 
palatable substance. The presenting signs are neurological: convulsions can 
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occur and, although these can be controlled by anaesthetizing the animal, 
they normally recur on recovery from the GA. There is no antidote.

18.27 Monensin

Occurring only if cattle feed containing monensin (used as a growth pro-
moter) is fed to horses, it is extremely toxic and will cause total collapse and 
death from cardiac failure. Treatment is unrealistic, but oral vitamin E has 
been recommended.

18.28 Mycotoxins

Poisoning results from the ingestion of food contaminated with toxins pro-
duced by fungi; they may be found in a variety of foodstuffs, although the 
horse is rarely affected. The main toxin is ergot, described above; another is 
found in perennial ryegrass, described below; a third is found in sweet clo-
ver, also described below.

18.29 Nitrate

Although this fertilizer rarely causes poisoning, it is advisable not to put 
horses on to treated pasture until rain has fallen following spreading of 
the fertilizer. It has a bitter taste, and horses will not willingly eat it. The 
signs are those of vasodilation, similar to shock, i.e. a weak, rapid pulse 
and low rectal temperature; there may be haemoglobinuria and petechial 
haemorrhages, and the blood is said to appear chocolate brown. Treat-
ment is specific: slow, i/v injection of 1% methylene blue at the rate of 
5 mg/kg.

18.30 Oleander

A very toxic garden plant, it will be eaten by the horse only as cut prunings. 
It causes sudden death; there is no treatment.

18.31 Organophosphorus Compounds

These insecticides are very potent poisons, their acute toxicity being due 
to cholinergic overstimulation. This is evident as neurological signs – the 
horse is very nervous and constantly urinates; there is copious salivation 
and constricted pupils. Treatment is specific, with atropine sulfate at 
0.2 mg/kg given slowly i/v; this may be repeated at 3 h intervals until 
signs subside.
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18.32 Paraquat

A common weedkiller that is very toxic to the horse; there is no antidote. 
Death is relatively rapid, within 6–8 h, and is the result of massive pul-
monary oedema.

18.33 Propylene Glycol

Used as antifreeze for motor vehicles as well as being given to cattle with 
ketosis, this oily chemical is toxic to the horse and causes diarrhoea. If the 
horse appears to be staggering, it should be dripped with isotonic saline 
with added sodium bicarbonate.

18.34 Ragwort

Found throughout Europe, this plant is not eaten by the horse except when in 
cut form; however, in equines it is a very common toxin, causing chronic liver 
damage. Diagnosis is made by finding elevated liver enzymes in the blood. 
The animal should be denied access to any more ragwort and placed on a 
low-protein diet; vitamin B injections may help. Prevention is vital: ragwort 
should be dug up from the pasture; the toxin can be adsorbed through the 
skin, so rubber gloves should be worn when pulling up the plant.

18.35 Rhododendron

Horses rarely eat this poisonous plant. Signs will be those of colic with 
excessive salivation. Treatment is with morphine at 10 mg/100 kg given i/v 
at the same time as sedation with an alpha-2 agonist. Atropine can also be 
given at 0.2 mg/kg, slowly i/v. The prognosis is good.

18.36 Ryegrass

Caused by an endophytic fungus, poisoning triggers neurological signs, 
mainly stiffness. Exercise will make the condition much worse, so the horse 
should be walked off the offending pasture. Improvement will be quite 
rapid, i.e. within 3–4 days, without any treatment required.

18.37 St John’s Wort

Rarely causing poisoning in the horse, ingestion of this marshland plant 
damages the liver. The first sign will be photosensitization, so the animal 
should be kept out of the sun and removed from the marshy area.  Vitamin 
B injections may be helpful, and the horse should be put on a low-protein 
diet.
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18.38 Selenium

In the horse selenium poisoning normally takes the chronic form as a result 
of eating herbage containing very high levels of the chemical. The first signs 
are loss of mane and tail hair, with cracking of the feet. Animals will totally 
recover when removed from the selenium-rich diet.

18.39 Sodium Chlorate

An old-fashioned weedkiller, this rarely causes poisoning as it has a 
bitter taste that the horse does not like. It has been reported to cause 
severe depression. There is no specific treatment, so supportive therapy is 
recommended.

18.40 Sweet Clover

Resulting in poisoning only when the plant has been spoiled or made 
into hay, haylage or silage, fungal spores convert the natural, harmless 
coumarins within to dicoumarol, which interferes with the clotting mech-
anism. Haemorrhages are seen on the mucous membranes, though hae-
matoma is rare in the horse. Normally, treatment is not required in 
horses, although a dose of 1.1–3.3 mg/kg of vitamin K1 given i/m has 
been suggested.

18.41 Warfarin

A common ingredient of rat poison, the horse needs to eat very large 
amounts before the classic sign of haemorrhage in the mucous membranes 
is seen. Treatment is the same as for sweet clover poisoning, above.

18.42 Yew

As this is an extremely poisonous plant, the horse needs consume very little 
of the foliage or berries before death ensues. However, the horse will not 
eat from the live tree – the danger lies in clippings from yew hedges. Poi-
soning is normally peracute, with the horse found either dead or totally col-
lapsed. There is no realistic treatment.

Further reading

Forsyth, A.A. (1954) British Poisonous Plants. Her Majesty’s Stationery Office, 
London.
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19.1 Introduction

The diagnosis of skin disease in the horse often presents a real challenge to 
the practitioner. One problem is that the condition is often of long standing, 
allowing ample opportunity for self-inflicted injury and secondary infec-
tion. In addition, the owner has probably applied all manner of potions. 
However, every skin disease should be taken seriously; the lesion may look 
trivial but it is important to the owner and it may be a disaster waiting to 
happen. A good history is vital:

● How old is the horse?
● How long has the horse had the condition?
● Has the condition changed?
● Are other horses affected?
● What treatment has already been used?

There is rarely a quick fix with skin conditions, particularly if they are 
of long standing. Always have a treatment plan and do not be afraid to take 
samples and photographs to obtain further advice.

19.2 Aids to Diagnosis

One of the most useful aids is to brush the feathers into a Petri dish and exam-
ine the brushings under the low-power microscope. Parasites, particularly 
Chorioptes equi, are easily observed. Skin scraping needs to be deep to detect 
some mites, e.g. Sarcoptes scabiei var. equi, Psoroptes ovis var. equi and Demodex 
equi. Gram staining is useful to visualize bacteria, particularly from an impres-
sion smear. The clinician has to be careful to differentiate between primary 
and secondary bacteria, as well as contaminants; that is why bacterial culture 

19 Skin Conditions
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is rarely worthwhile. It might be considered that a biopsy, which is easily 
taken with either a 4 mm or 6 mm punch, is the ultimate diagnostic tool; how-
ever, the actual sample needs taking with care to sample some normal skin as 
well as diseased tissue. Also, the pathologist needs to have a full history and 
photographs to really help the practitioner. A needle aspirate is safer for diag-
nosis of nodules, as punch biopsies may aggravate equine sarcoids. If pruri-
tus is a prominent sign, the practitioner should consider parasites in the first 
instance. Parasites can act either as irritants in their own right or as allergens, 
setting up sensitivity reactions.

19.3 Mange Mites

Chorioptes equi

Termed leg mange as the mite is not found above the carpus or tarsus, this 
is the most common type of mange in the horse. Some parasitologists con-
sider it to be the same species as Chorioptes bovis and Chorioptes caprae, 
though clinicians should be aware that there may be cross-over with the 
host species. Pruritus can be so intense that the horse is continuously stamp-
ing its feet, although intensity is not controlled by the number of mites. 
Often a horse, with millions of mites brushed off into a Petri dish, will show 
little irritation and yet its neighbour having only a few mites will be very 
itchy. Leg mange will often start off an attack of pastern dermatitis, which 
will then develop a bacterial infection. Leg mange can be controlled with 
regular 10-day i/m injections of doramectin at a dose rate of 1 ml of 1% 
solution/33 kg. It may also be treated topically with benzyl benzoate applied 
all over all four legs, to include the carpus and the tarsus, every 10 days. A 
more modern topical treatment would be a 0.25% solution of fipronil 
applied over the same area twice, at 10-day intervals. A further treatment 
suggested is daily washing of the legs with a diluted solution of 5% cyper-
methrin, which should be carried out for a minimum of 10 days. It is very 
important to remember to treat all the animals in the group.

Sarcoptes scabiei var. equi

The most severe mange infection in the horse is caused by this mite; how-
ever, it is extremely rare. It occurs all over the body and causes very severe 
irritation. The mites are often hard to see unless a deep skin scrape is 
taken. There are invariably secondary bacteria involved and, although 
their treatment with a prolonged course of a suitable antibiotic is impor-
tant, the condition will never be cured until every mange mite is dead. 
The affected horse should receive regular doramectin i/m injections every 
10 days at the dose rate of 1 ml of 1% solution/33 kg. In longstanding cases 
where there is chronic thickening of the skin, this treatment should be 
supplemented by painting on a 1:1 mixture of 0.5% eprinomectin and 
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dimethyl sulfoxide (DMSO) at 10-day intervals to the severely thickened 
areas of skin.

Psoroptes ovis var. equi

A very rare mite and not as irritant as either Chorioptes or Sarcoptes, it can be 
found all over the body but it favours sheltered parts, e.g. under the tail or 
forelock or even behind the fetlock. The mite is a surface dweller, so dor-
amectin injections are not effective. Topical applications to affected parts 
every 10 days of either benzyl benzoate or fipronil are effective, as is daily 
cypermethrin. Various old-fashioned – but extremely toxic and environ-
mentally unfriendly – chemicals such as lime sulfur, toxaphene and lindane 
were formerly effective in the treatment of all the mange mites discussed 
above; however, these have all been banned in most countries. The most 
effective replacement wash available contains selenium sulfide.

Demodex equi

Although these mites live in the hair follicles and sebaceous glands, they 
can be found in horses not showing any sign of skin disease. However, they 
very occasionally appear in very large numbers with an accompanying 
staphylococcal infection, the treatment of which has to be addressed with 
both parenteral and topical antibiotics. The mite can be eliminated with for-
mamidine washes, the only one readily available being amitraz; however, 
great care must be taken if using this medication (see Chapter 18).

Ear mites

It should be stressed that the horse is not affected by ear mites.

19.4 Lice

There are two types of lice seen on horses, both capable of causing intense 
irritation. The constant rubbing will show as hair loss and eventually infec-
tion of the skin with secondary bacteria (see Fig. 19.1). Certain individuals 
seem to be more susceptible, particularly if affected with another disease or 
malnutrition. Both species, Damalinia equi (the biting louse) and Haematopi-
nus asini (the sucking louse), are readily controlled by topical insecticides, 
e.g. 5% cypermethrin. This needs to be repeated at 10-day intervals, as the 
eggs are not killed by the chemical. Injectable doramectin is effective only 
against the sucking louse. Pour-on ivermectin preparations, available for 
cattle, should not be used in the horse as they will damage the skin and 
cause permanent hair loss; oral ivermectin preparations are not effective 
against lice.
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19.5 Ticks

Throughout the world there are many species of tick capable of infesting 
the horse. They can be divided into two types: the Argasidae (soft ticks) 
and Ixodidae (hard ticks). All have four developmental stages, egg, larva, 
nymph and adult. Not only are the ticks species specific, but so too are the 
different developmental stages; on the other hand, some tick species may 
prefer certain hosts but are very adaptable and colonize many mammalian 
hosts. Soft ticks very rarely infest horses, unless they are kept in close prox-
imity to pigs in the tropics; however, hard ticks are a very serious problem 
in the horse, causing debilitation from blood loss, irritation with accom-
panying skin disease and spreading of numerous diseases. There are over 
650 species of hard tick living off many different hosts that are not always 
mammalian. Most species have a three-host life cycle, some only a two-host 
and a very few have a single host. Obviously, the last of these are easier to 
control, except that resistance to an acaricide can build up more rapidly. 
Different species prefer different sites on the body, and these may vary 
between the immature and adult forms.

The following tick genera may be found on the horse:

● Amblyomma maculatum is a particular problem in horses in tropical and 
semitropical areas of North and South America; Amblyomma hebraeum,
Amblyomma variegatum and Amblyomma lepidum are all parasitic in sub-
Saharan Africa.

Fig. 19.1. Self-trauma resulting from louse infestation.
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● Boophilus kohlsi is parasitic for horses in the Middle East.
● Dermacentor nitens is found in horses’ ears in tropical America; Derma-

centor marginatus, Dermacentor reticulatus and Dermacentor silvarum are 
found on horses in both Europe and Asia.

● Hyalomma anatolicum causes severe problems for horses in Asia; 
Hyalomma scupense is seen in Eastern Europe and Russia.

● Ixodes ricinus is found on horses in the UK, Continental Europe, North 
Africa, North and South America.

● Margaropus winthemi lives on zebra and horses in southern Africa.
● Rhipicephalus sanguineus and Rhipicephalus appendiculatus are both rarely 

found on the horse, the former worldwide and the latter in Africa.

Ticks can be controlled on equines with organophosphates and chlorin-
ated hydrocarbons; however, in many countries their use has been banned 
(see Chapter 18). Natural pyrethrins and the synthetic pyrethroids are safer 
and fairly effective if applied twice weekly, or more often in very rainy 
weather.

19.6 Other Skin Parasites

Trombiculid mites

Although free-living, these will infest the horse’s legs and cause severe 
 irritation. As the name, suggests Trombicula autumnalis is seen in the autumn 
(fall) in the UK; it can, in fact, cause problems from June onwards, but it is 
killed by the first frosts. It is the six-legged larva that causes the irritation, 
biting firmly into the skin, so a very deep skin scraping is required for diag-
nosis. Trombicula alfreddugesi is seen in America and Africa, though  normally 
associated with poultry.

Dermanyssus gallinae

The poultry mite will also cause intense irritation on the horse. It lives in 
the wooden parts of the stable or hen house and feeds mainly at night, but 
some authorities have found it feeding during daylight hours.

19.7 Flying Insects

All the insects listed below may cause varying degrees of pruritis (see 
Fig. 19.2).

Stable fly

Little bigger than Musca domestica, the housefly, the most notable of these is 
Stomoxys calcitrans. It is difficult to control, as it only feeds once or twice 
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daily. The numbers can be radically reduced by removing the dung pile 
from the proximity of the stable. They will cause an urticarial reaction in 
certain individuals (see below).

Horsefly

Although bigger and are more aggressive than the stable fly, both Chrysops
spp. (the deer flies) and Tabanus spp. cause large weals on the horse, poten-
tially leading to more permanent lumps, particularly in the saddle area, 
called eosinophilic granulomata (see below).

Blackfly

These flies will cause intense irritation to the horse but do not cause any 
other reactions; they are found worldwide. The most notable is Simulium
colombaschense, which is found in the Danube valley in Europe. Survival of 
larvae requires fast-flowing water.

Tsetse fly

Mercifully, these flies are restricted to tropical Africa. As they spread try-
panosomiasis (see Section 5.4), which is a fatal disease of equines, any local-
ized damage is the least of the horse owner’s worries. The bite is very 
painful, sometimes leading horses to stampede.

Fig. 19.2. Acute pruritis resulting from flying insect worry.



Skin Conditions 237

Bot fly

Although not actually causing any skin lesions, Gasterophilus intestinalis will 
lay a large number of eggs on the horse’s skin. The horse then ingests these, 
which hatch into larvae in the stomach; after feeding in the stomach, larvae 
pass through the intestine and pupate on the soil, after which the adult then 
emerges and the life cycle is complete. There are two other species, the nose 
bot Gasterophilus haemorrhoidalis and the throat bot Gasterophilus nasalis, the 
larvae of which bore into the tongue and buccal mucosa and will be seen 
when carrying out dental procedures. The best method of control is to kill 
the larvae in the stomach with oral ivermectin. It should be noted that, 
although moxidectin is claimed to kill bot fly larvae, the kill rate is not high 
and many survive. Regular grooming of horses helps remove bot fly eggs 
and thus prevent infection. In temperate climates frost will kill the adult 
flies, so the species has to survive as larvae in the stomach; therefore, if oral 
ivermectin is given after the first frost in winter the larvae will be killed and 
there will be no flies the following summer. Obviously, this does not occur 
in the tropics or subtropics.

Sandfly

As the name implies, these flies need damp sand in which to pupate. They 
cause constant worry to the horse, particularly around wounds; their saliva 
appears to delay wound healing, and so it is vital they are controlled. They 
are rarely recorded in temperate climates but are common in specific areas 
in the tropics and subtropics. Wounds should be covered or smeared with 
an oily cream containing acriflavin and benzyl hexachloride (BHC).

Horn fly

Attacking mainly horned ruminants, these flies are found throughout the 
world; however, they will also attack horses when kept in close proximity 
to cattle. Haematobia irritans seems to be the most damaging. Normal pyre-
thrin fly repellents are very effective for the horse; it should be noted that 
‘spot-on’ treatments used in cattle are not suitable for horses, as the skin 
will be damaged.

Warble fly

Basically bovine parasites, these flies have been eliminated from the UK. 
They lay their eggs on the legs of cattle, the eggs hatch and the larvae then 
bore through the skin and travel for 9 months through the tissues to reach 
the deep layers of the skin on the back. The larvae emerge and pupate on the 
ground, the adults emerge and the life cycle is complete. Elimination in the 
UK has been achieved by strict treatment of all cattle with an appropriate 
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insecticide in the spring before larval emergence. If the eggs are laid on a 
horse, the larvae may travel through the tissues to the back but, as the horse 
is not the natural host, they will form a calcified nodule and the life cycle is 
broken. There are two species parasitic for domestic animals, Hypoderma
bovis and Hypoderma lineatum, both occurring in North America, Europe, 
North Africa and Asia.

Screw-worm

There is considerable confusion in the terminology of this worm in various 
parts of the world. They are in known in North and South America as the 
larvae of a particular blowfly, Cochliomyia hominivorax, which is an obligate 
myiasis-causing parasite. This has been eliminated in the USA by rigid con-
trol methods using now-banned insecticides. There is a similar parasite, 
Chrysomya bezziana, found in Africa and Asia. Treatment is described under 
cutaneous myiasis, below.

Cutaneous myiasis
Occurring mainly in wool sheep, animals are attacked by blowfly larvae. 
In the sheep, Lucilia sericata is the most important blowfly in Europe and 
Australasia, the larva being termed the primary striker; there are also sec-
ondary strikers, e.g. Phormia terra-novae and Calliphora erythrocephala. There 
are no primary strikers in the horse. Larvae of all these species and the spe-
cies of screw-worm described above require a wound before they will attack 
a horse or donkey, particularly if wounds remain untreated; except in the 
very debilitated animal, clean wounds are not attacked. However, larvae 
will be seen in hooves that have not been picked out, in wet conditions; 
they will not penetrate intact hoof. Treatment should be carried out urgently 
on all wounds to prevent cutaneous myiasis or, as it is commonly called ‘fly 
strike’. In the animal with myiasis the surrounding hair is clipped away – 
this is particularly important in the donkey – and the wound washed vigor-
ously with clean water; the use of a hose is particularly recommended. Any 
maggots remaining are removed, using forceps if necessary. The wound 
should be treated as described in Chapter 12. If organophosphorus wound 
powder is available, this is to be dusted on; however, in countries where 
such powder has been banned the wound and surrounding area should be 
dressed with ointment containing benzene hexachloride (BHC) and acrifla-
vin; this is marketed as ‘summer fly cream’.

Mosquito

There are more than 300 species of mosquito found worldwide, the best 
known being Anopheles sp., which spreads malaria in humans. Mosquitoes 
in large numbers will disturb horses. They transmit equine encephalomyeli-
tis and West Nile fever. Diethyltoluidine is the only effective repellent, and 
that is effective for only 6 h under dry conditions.
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Culicoides

There are over 80 species of these so-called gnats or midges worldwide. 
Their saliva causes a very bad hypersensitivity reaction in certain individu-
als, there being a genetic predisposition. The disease syndrome is called 
‘sweet itch’ in the UK, ‘Queensland itch’ in Australia and many other names 
elsewhere. In the UK midges bite only during the warmer months of the 
year, but in hotter climates they bite all year round. The expected sites for 
the midges to bite are the mane and tail, but if these parts are denied to the 
insects some species will bite elsewhere, so that the horse may itch on its 
belly or head. Often, the animal will have been itching for some time, so the 
entire mane and tail hair will have been rubbed off; the skin may also be 
broken and a secondary infection established. It is vital to stop insects from 
actually biting the animal.

Culicoides sensitivity
A sensitivity reaction to Culicoides is particularly strong in certain individu-
als, and appears to be inherited. It certainly is a welfare problem if it is not 
controlled. Treatment options are many and, on the whole, ineffective, and 
can be divided into treatments that prevent the insects biting the horse, 
treatments that desensitize the horse and treatments that lessen the reaction 
of the horse. The ultimate treatment is complete separation of insects from 
the horse, which is, in the main, impossible; the best option is the ‘Boett’ 
rug, an extremely fine-meshed rug that covers the horse totally excepting 
holes for its legs, anus and mouth. In most cases this is effective; other ‘fly 
rugs’ are useless. The midges tend to bite at dawn and dusk, so housing the 
horse at these times is largely ineffectual as the midges will fly inside unless 
there is very small-gauge netting over all the windows and doors, which 
makes the building unbearably hot. Culicoides are not good fliers, so wind is 
a deterrent. High-speed fans are useful, while fly repellents are generally 
ineffective, the only effective example being N,N-diethyl-meta-toluamide 
(DEET). Unfortunately, this is really only effective for 6 h under dry condi-
tions, even less in rainy conditions, and so is therefore impracticable. Thick, 
oily preparations like benzyl benzoate can be helpful if smeared copiously 
over the bitten areas, but these are extremely messy and their application 
has to be frequent.

Desensitization of the horse requires expensive laboratory preparation 
after a blood sample has been submitted. A desensitizing injectable prepara-
tion is prepared, which then has to be injected into the horse, initially very 
frequently but eventually at longer intervals. This laboratory preparation is 
expensive and results are very variable. There are various products available 
containing certain fatty acids and amino acids which, it is claimed, help lessen 
the reaction if given before and throughout the likely period of exposure.

Lastly, I will discuss medications that actually treat the reaction seen in 
the horse. As the condition is so pruritic, there is a large amount of self-
mutilation, which in itself will cause more histamine release and secondary 
infection. Infection can be controlled by antibiotics but the irritation is much 



240 Chapter 19

harder to control; the drug of choice is dexamethasone, but long-term use 
will be extremely hazardous on account of the danger of laminitis. Prednis-
olone is safer but, on the whole, is much less effective; oral administration 
at a dose of 1 mg/kg has been recommended. NSAIDs are much safer but 
also less effective. Antihistamines are largely ineffective, even at high doses 
given three times a day.

19.8 Urticarial Reaction

A very common reaction in the horse, owners often associate it with a high-
protein diet or food allergy. Food allergies will occur in horses but are 
extremely rare, and are described in Section 8.9. Normally, urticarial reac-
tion results from the bite of a fly to which the horse is hypersensitive. Raised 
urticarial plaques will occur all over the body or just in specific areas, the 
most common sites being the neck and body. These plaques may well 
become infected and will leak yellow serum, but are not normally pruritic. 
The standard treatment in the early stages is by dexamethasone, but the 
clinician may be reluctant to use this medication if there is any possibility of 
laminitis developing. The safest course of action is treatment with NSAIDs 
and antibiotics if the area becomes infected. Rugs should be avoided, but 
hosing with clean, cold water is useful. Antihistamines, e.g. hydroxyzine 
(see Section 5.9) can be tried as treatment but, like dexamethasone, this drug 
should not be used in the pregnant mare.

19.9 Eosinophilic Granulomata

Normally seen in the saddle area, these raised areas (singular, granuloma) 
approximately 1 cm in diameter are not painful and rarely become infected; 
they are caused by an overreaction to the bite of either a fly or tick. In 
many cases after some months they will regress spontaneously. Dexameth-
asone can be injected into the actual lesion and will speed remission, while 
steroid creams are of doubtful value. Surgical removal is an option but is 
not really necessary.

19.10 Viral Skin Conditions

Horse pox

Occurring in Europe (but not in the UK), the Middle East, North Africa and 
Asia, this is an unclassified pox virus; conditions include equine molluscum 
contagiosum and viral papular dermatitis. Pox virus disease shows initially as 
vesicles on the mucosa and papules on the skin, these latter developing into 
pustules normally occurring on the mouth, nose and face, but have also been 
recorded on the vulva and prepuce. The disease is not venereal. Eventually 
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the lesions will regress, leaving scabby areas that then are seen as areas of 
 alopecia. There is no treatment. Autogenous vaccines have been tried, though 
unsuccessfully.

Coital exanthema

A venereal disease caused by equine herpes virus 3, described in Section 17.7.

Viral papilloma

A very common disease of young horses caused by a species-specific papo-
vavirus, it presents as multiple warts mainly on the face and occurs 
extremely suddenly; it may even be seen on the newborn foal. It is some-
times seen on the testicles when a young horse is castrated. There is no 
treatment, and the warts will suddenly regress. Clinicians should be aware 
that if the warts suddenly occur in horses over the age of 6 they may well 
not regress, but such cases are extremely rare.

19.11 Bacterial Skin Conditions

Dermatophilus

Caused by Dermatophilus congolensis, a Gram-positive organism showing 
branching mycelia or rows of coccoid bodies, this is a common, superficial 
infectious disease seen worldwide. It is sometimes called ‘rain scald’ or, if 
on the legs, ‘mud rash’; as the names imply, moisture and the organisms 
are required in combination for signs to appear. The moisture may be sweat 
in hot weather; it can occur in winter when the coat is long, or in summer 
when there is little hair cover. The hair bunches up to form a very small tuft 
which, when plucked, leaves a small, triangular lesion that is often puru-
lent. It is a self-limiting disease, although the course of the healing is aided 
by antibiotics and oily creams, with the affected area kept dry. The condi-
tion can be spread by rugs and clippers.

Staphylococcus

Both Staphylococcus aureus and Staphylococcus intermedius cause dermatitis in 
the horse. The bacteria gain entry from wounds or from micro-abrasions. 
They can be seen as Gram-positive cocci, their spread being by saddles, 
blankets, girths, bridles and other tack. The disease also is common on the 
legs, particularly the white areas, and can be spread by continuous move-
ment through deep mud. The notable feature of the condition is pain; 
lesions, particularly on the legs, will cause even the quiet horse to react vio-
lently. Cleaning the areas is important and is best carried out with running 
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water; the area is then dried with paper towels and antibiotic ointment 
applied. Parenteral antibiotics and NSAIDs are also helpful.

The condition can take on a chronic nature, forming granulomatous 
lesions, called botryomycosis. These lesions will contain bacteria and really 
should be termed pyogranulomata. Unfortunately, they will not regress 
with antibiotic treatment as the bacteria are walled off within the lesion; the 
only effective treatment is radical excision.

Streptococcus

Streptococcal organisms cause systemic disease in the horse, e.g. Streptococcus 
equi, which causes ‘strangles’ (see Section 13.3). However, Streptococcus zooepi-
demicus and Streptococcus equisimilis will cause skin disease, which may take 
the form of an infected wound, particularly a puncture wound or a serious 
cellulitis. In very serious cases there may be ulcerative lymphangitis. Aggres-
sive treatment is required, with high doses of antibiotics and NSAIDs.

19.12 Fungal Skin Conditions

If you see many horses affected with a skin condition in one group it is 
likely that the cause is a fungus and is called ‘ringworm’. This is a real mis-
nomer, as it has nothing to do with a worm and, in the majority of cases, the 
skin lesion is not ring-shaped, although it can be and in humans it is often 
seen as a ring-shaped lesion.

The main organism affecting horses worldwide is Trichophyton equinum; 
however, alternatively they may be infected with Microsporum equinum, which 
is the most common pathogen in the UK. Neither of these infections cause 
pruritis, except in the foal; on the other hand, if a horse becomes infected 
with a non-equine fungus, e.g. Trichophyton verrucosum from cattle or 
Microsporum canis from dogs, it will usually be pruritic and become second-
arily infected. Luckily, the equine-specific fungal infections, T. equinum and 
M. equinum, are not very contagious to man, although precautions should be 
observed; in addition, those infections appear to be self-limiting, so treatment 
for the in-contact human is rarely necessary. Although griseofulvin at 10 mg/
kg daily by mouth for 14 days is said to treat the horse (provided it is not 
intended for human consumption), it gives rather disappointing results 
except for horses infected with T. verrucosum, when it is very effective. For 
treatment of either T. equinum or M. equinum infections, use topical applica-
tions of either miconazole or natamycin. The disinfectant Vircon®, used as a 
wash, seems to be helpful not only in reducing the level of fungal infection on 
the horse but also for cleaning tack, head collars, brushes and rugs; it is rather 
expensive for stable cleaning, but very effective. All wooden surfaces should 
have creosote applied; this environmental clean-up is well worthwhile.

Equine ringworm, which is a very over-diagnosed disease, is in fact diffi-
cult to recognize. The Wood’s lamp is of no use for T. equinum, as this fungus 
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does not cause fluorescence, although fluorescence may be seen with M. equi-
num. Microscopic examination is difficult, but culture on dermatophyte test 
media is very useful; these plates, which have an added dye, should be exam-
ined daily to ensure that growth and any change in dye colour are not missed.

EnvironmentaI fungi can also cause lesions, known as cutaneous pythio-
sis, caused by Pythium insidiosum. This fungus requires rotting vegetation in 
a warm, marshy environment; it then appears as an opportunist pathogen 
on the equine skin, usually on the lower limbs, but can also affect the back, 
probably if the horse rolls. It may be seen on impression smears stained with 
Giemsa. Infection is restricted to tropical and subtropical areas.

19.13 Equine Sarcoid

The equine sarcoid is by far the most common nodule affecting the horse’s 
skin; it also affects the skin of ponies, donkeys, mules and zebra – over 80% 
of the very rare Cape Zebra found in South Africa are affected, which leads 
to a supposition that there is an inherited susceptibility. Strictly speaking, 
an equine sarcoid is not a tumour but an aggressive fibroblastic nodule, but 
it is easier for the lay person to understand the condition if clinicians 
describe it as ‘skin cancer’. Owners are also heartened if told that sarcoids 
will never metastasize to internal organs.

The cause is still unknown, although there is certainly a link with a 
bovine papilloma virus; it is extremely likely that they are spread by flies. 
The incidence varies worldwide; 9% of horses in the UK have sarcoids. They 
can occur anywhere on the body, the most common sites being the groin, 
the neck and around the ears; they are rare on the lower limbs but are very 
difficult to remove from these sites (see Figs 19.3 and 19.4).

Fig. 19.3. Small equine sarcoid on the leg.
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Sarcoids are very variable in appearance; six types have been described:

● The so-called occult sarcoid may be little more than an area of alopecia 
around one eye. However, there will be no spontaneous resolution and 
these can proliferate, especially if interfered with.

● The most common type is the verrucosa sarcoid, often called wart. 
These are belittled by owners who are selling horses. They are not warts 
and should not be dismissed as unimportant. Verrucosa sarcoids may 
be either flat or pedunculated, and are normally slow growing unless 
abraded by tack. The pedunculated type can be removed slowly with a 
tight ligature or rubber elastrator ring, but they will never be totally 
removed by this method.

● The fibroblastic sarcoid is more aggressive and may involve subdermal 
layers. It may enlarge rapidly and then ulcerate, and is often associated 
with wound scars. They can occur at the commissures of the lips, pre-
sumably from harsh use of the bit. Surgical excision should not be 
attempted, as this invariably leads to enlargement.

● The nodular type of sarcoid lies entirely below the skin and may remain 
there for many years, before suddenly enlarging and bursting through 
the skin. It will shell out but will rapidly recur.

● Occurring in loose areas of skin in the axilla or groin, the nodular 
sarcoid can be mixed with the fibroblastic type and so form a fifth 
type.

● The most serious type of sarcoid is the malevolent type, which 
spreads along the lymphatics and may suddenly appear at distant 
sites.

Fig. 19.4. Sarcoid in the jugular area following catheter placement.
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From the above descriptions it is hoped that clinicians can diagnose 
equine sarcoids on clinical appearance. Biopsy is not recommended as this 
tends to aggravate the sarcoid.

There are many treatments available. Surgical excision should be 
avoided, except to debulk for cryo- or laser surgery. The best treatment 
available for practitioners in the field is topical or intra-lesional treatment. 
There are many patent creams, e.g. AW3-LUDES, produced by Liverpool 
Veterinary School, UK, that are very effective. These need to be applied 
with rubber gloves very carefully, with four applications every 48 h, or 
injected with a large-bore needle; a good method is to push the needle fully 
into the lesion and then inject as the needle is slowly withdrawn. Great care 
should be taken by the operator to avoid the pressure blowing the needle 
off the syringe. For delicate areas, e.g. around the eye, BCG vaccine can be 
injected with a fine needle into the lesion three times at 3-weekly intervals. 
Other substances, such as cisplatin, arsenic paste or antimony paste, have 
also been used to good effect (see also Section 17.9). Radiotherapy has also 
been used, but is not recommended except in very specialized hands.

19.14 Neoplastic Skin Conditions

Introduction

Skin tumours are the most common neoplasms seen in the horse. It should 
be remembered that they can become secondarily infected with bacteria 
and, not only will they attract flies, but they may be invaded by maggots. 
Removal of the neoplasm will depend on the diagnosis and the position 
and should not be undertaken lightly.

Melanoma

A relatively common neoplasm in grey horses, it may also be seen in the 
donkey. They are a condition of the older animal, being extremely rare in 
horses <6 years of age. Although normally found at the skin/mucosal junc-
tion, the most common position is around the anus, but they may be seen 
also around the vulva, the tail and around the prepuce, but rarely on the 
penis; sometimes around the eyes and on the lips. They are very rarely 
malignant internally, but may be found in the intestine or the lungs, liver or 
bone marrow; one type is seen extremely rarely in bay horses, where it is 
invariably malignant. Additionally, they may also be found in the salivary 
glands; the horse so affected does not appear to suffer, even when the glands 
become quite enlarged, unless they obstruct the airway, in which case 
euthan asia is indicated. Spread to the guttural pouch is also a possibility and 
is life threatening, as this may erode into the carotid artery; this outcome can 
be averted, as in guttural pouch mycosis (see Section 13.4), by tying off the 
internal carotid artery. Opinions differ as to whether melanomata (plural of 
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melanoma) should be surgically removed, as in many instances they will 
shell out quite easily; however, the act of surgery or even biopsy may stimu-
late rapid growth, so if they are not causing any problems they are perhaps 
best left well alone.

Squamous cell carcinoma

The most common position for this tumour is in the third eyelid, as 
described in Section 16.3. However, they will also occur around the vagina 
(see Section 17.10), anus and prepuce (see Section 17.9), although extremely 
rarely near the mouth. As this is a very malignant tumour, prompt and 
complete surgical excision is advisable (see Figs 19.5 and 19.6).

Mast cell tumour

Unlike in humans, dogs and cats, in equines this tumour rarely meta stasizes, 
and therefore the affected horse is an ideal candidate for surgical excision, 
with a recurrence rate of <12%.

Cutaneous lymphosarcoma

Lymphosarcoma in organs other than the skin invariably grows and invades 
rapidly, so if metastasis has occurred early euthanasia is advisable. How-
ever, when found in the skin – commonly in the perineum, axilla and sub-
cutaneously on the shoulder, they may not progress rapidly. Diagnosis can 
be confirmed in many cases by spread to the adjoining lymph glands; sys-
temic signs, indicating internal metastases, will hopefully be slow in onset.

Fig. 19.5. Squamous cell carcinoma of the vulva.
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19.15 Non-neoplastic Nodules

Axillary nodular necrosis

A condition similar to eosinophilic granulomata (described above), but dif-
fering in the fact that nodules do not contain any collagen degeneration. 
Although normally self-limiting, the horse may be irritated since the nod-
ules may be abraded by the tack. If persistent, nodules can be injected with 
dexamethasone.

Unilateral papular dermatosis

As the name suggests, this condition occurs on one side of the body only, as 
firm, well-circumscribed nodules up to 1.5 cm in diameter. There are rarely 
problems and spontaneous regression will follow.

Amyloidosis

The cause of this extremely rare condition is unknown. Amyloid protein 
is deposited in plaques on the head, neck and trunk; there is no treatment 
and diagnosis can be confirmed only on biopsy. The condition will not 
regress, but often will progress over a period of years. If amyloid spreads 
to the respiratory system progression is more rapid, and euthanasia is 
indicated.

Fig. 19.6. Advanced squamous cell carcinoma of the vulva.
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19.16 Cushing’s Disease

Correctly termed pituitary adenoma, this condition is actually very com-
mon in the older horse, and particularly in ponies. It is a welfare problem as 
it leads to laminitis (see Section 10.5), which is extremely painful and often 
incurable. Interference with the endocrine system is the principal pathol-
ogy, the adrenals being affected; these produce an excess of corticosteroids, 
hence the laminitis. Other endocrine effects may or may not be observed: 
there is polyuria and polydipsia, and a urine dipstick will show glycosuria. 
There will be an abnormal and very thick, hairy coat, which will not be 
shed; if the horse is clipped, which is helpful in warmer climates, the coat 
will grow back again quickly even if the weather is hot or the horse rugged. 
The heavy coat will help mask the excessive sweating and weight loss; per-
versely, weight loss does actually help ameliorate laminitic signs. The horse 
will be more susceptible to infections, e.g. dental pulpitis, oral ulcers, hoof 
damage. Mares may have abnormal oestrous cycles and show milk when 
not pregnant; ponies will show markedly bulging supraorbital fat pads. 
Diagnosis can be made on clinical grounds though confirmation is difficult, 
but it appears that the dexamethasone suppression test, as described in 
 Section 2.6, is the most reliable method.

Treatment is not easy. The laminitis must be controlled, as described in 
Sections 10.5 and 10.6. Treatment with the human medication pergolide (a 
dopamine receptor agonist used in the control of Parkinson’s disease) is the 
best option. This is supplied as 1 mg tablets; a daily dose of 1 mg can be 
started in the horse, but may have to be doubled. Clinicians need to be care-
ful when treating ponies, as the drug may cause inappetance; this might be 
considered a good side effect in the pony suffering from laminitis, but it is 
dangerous as the animal might develop hyperlipaemia (see Sections 14.5 
and 15.2), with fatal results. The dose rate should immediately be reduced 
to 25% of the initial dose, the pony monitored carefully and the dose 
increased very slowly. Of the neurological signs associated with side effects 
of pergolide, the most prominent will be circling; once again, the dose must 
be dramatically reduced. Having said all that, with careful monitoring, 
feeding and clipping, ponies with Cushing’s disease can be kept alive for 
many years, provided laminitis is controlled.

19.17 Autoimmune Skin Conditions

There are a large number of these conditions in the horse, but they are all 
very rare. Extremely difficult to diagnose on account of the inevitable sec-
ondary bacterial infection – and probably also parasitic presence, it is very 
difficult to differentiate among them; even skilled pathologists will have 
problems. Photographs, multiple biopsies and a very full history are vital; 
the most common is pemphigus foliaceus. Not only will large areas of the 
skin become crusty and infected, but also the horse will be ill. All treatments 
are unrewarding, although high doses of corticosteroids may appear to slow 
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the onset of symptoms. The other main conditions in this group are bullous 
pemphigoid, equine sarcoidosis and generalized granulomatous disease, 
systemic lupus, immune-mediated vasculitis and erythema multiforme.

19.18 Photodermatitis

Photodermatitis is a complex and incompletely understood condition. 
Horses with white on their muzzles will suffer from dermatitis in the sum-
mer, particularly if they are grazing in a paddock with large numbers of 
thistles, but this can easily be controlled with sunblock cream. It appears 
that the thistles physically damage the skin, as the same horse in the follow-
ing year on a different pasture will not be affected. Dermatophilus congolense 
(see above) can be isolated from the lesions, but this is a secondary invader. 
The white-coloured legs of the same horse will not be affected.

There is a totally separate condition with a similar appearance called 
photosensitization, which is caused by either: (i) the ingestion of certain 
plants toxic to the liver, e.g. St John’s wort (see Chapter 18), wild carrot, 
buckwheat and burr trefoil; (ii) veterinary medicines affecting the liver, e.g. 
tetracyclines, sulfa drugs or phenothiazine; or (iii) contact with certain 
plants, e.g. giant hogweed or certain clovers; the clinical picture will appear 
the same whatever the trigger.

The affected horse must be kept out of sunlight, as all white parts will 
be affected; the skin, if badly affected, will remain scarred for life. There is 
yet a third condition associated with sunlight, photo-aggravated vasculitis, 
which occurs on white parts of the legs and often is accompanied by a sec-
ondary staphylococcal infection, and therefore is painful. Clinicians should 
be warned that these cases do not readily resolve after bringing the horse 
out of sunlight, even with aggressive parenteral antibiotic therapy and local 
cleaning, drying and oily creams.

19.19 Pastern Dermatitis Syndrome

Often similar in appearance to photo-aggravated vasculitis (see above), this 
condition is often wrongly termed mud fever. It is a multifactorial condi-
tion seen on the lower legs of all breeds of horse, and rarely has any associ-
ation with mud. The underlying cause is often obscured by secondary 
bacterial contamination, usually Streptococcus spp., Staphylococcus spp. and 
Dermatophilus spp., and these need to be treated as well as the underlying 
cause, if one is known. The most likely underlying cause is Chorioptes equi 
(see above), which can readily be seen under the low power of the micro-
scope if brushed into a Petri dish.

Treatment of this syndrome is rather hit-and-miss, as there may be more 
than one underlying cause and more than one secondary infection. First, any 
mites present must be killed with an i/m injection of doramectin. Next, the 
horse is given antibiotics for a minimum of 10 days, either by injection or 
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orally; potentiated sulfonamides are likely to be the antibiotic of choice. The 
scabs on the affected legs must not be picked off, but rather washed off with 
very dilute chlorhexidine solution; the leg is then thoroughly dried –  ideally 
with paper towels – before covering with an oily cream. It is vitally impor-
tant that the leg is dried and that no preparation is used that might harm the 
horse, as it will very quickly learn to resent treatment.

There are many different types of such cream, listed below alphabeti-
cally by principal active ingredient; if the first one tried does not appear to 
be beneficial after a few days, another should be tried:

● acriflavin;
● amoxycillin, with clavulinic acid;
● betamethasone;
● cetrimide;
● fusidic acid;
● hydrocortisone;
● lanolin;
● silver compounds.

The condition may occur in hairy, or so-called feathered, horses, and in 
these horses treatment is likely to be more effective if the legs are clipped 
out, or at least the hair removed with scissors; if this is likely to upset the 
horse it should be sedated. If only the white limbs of the horse are affected, 
application of sun lotion might be considered.

19.20 Conditions of Pigmentation

Vitiligo

A common condition seen in all breeds of horse but most common in the 
Arab, it is also seen in the donkey. It is also termed idiopathic depigmenta-
tion, a name that defines it very well. It shows initially as areas of hair that 
initially become depigmented – leukotrichia; this is followed by the skin 
becoming depigmented – leukoderma. The horse does not appear to suffer, 
except that some animals will become sunburnt and will need protective 
creams. There is no treatment, and the condition is progressive. The manner 
in which a horse’s skin responds to trauma when it is burnt, irradiated or 
sutured is similar to that occurring with leukotrichia and leukoderma; it 
also occurs when a horse is freeze-branded.

Reticulated leukotrichia

Normally seen in the young horse, crusty lesions on the rump and back are 
the main signs of this condition; the crusts are then shed, leaving a hairless 
area, but when hair regrows it is white. These initial crusts may be painful 
if a staphylococcal infection is involved; the condition will subside with or 
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without antibiotic treatment, leaving a spotty horse. This condition is likely 
to be inheritable, as it is seen mainly in Arabs, Standardbreds and Quarter 
Horses.

Fading Arab syndrome

Seen only in the Arab breed, this is definitely an inheritable condition but, 
unlike vitiligo, it occurs in the newly weaned foal. All white areas turn 
pink as the hair is lost, these areas then becoming crusty. There is no treat-
ment. If only a small percentage of white areas is affected the horse will be 
able to cope, but in the rare case with extensive damage euthanasia is the 
only option. 

19.21 Hyperelastica Cutis

Also called cutaneous asthenia or dermatosparaxis, this probably inherit-
able condition is extremely rare in the horse and also rarely causes any 
problems. The skin on the body may be elevated in folds, causing no pain; 
these folds will very slowly revert to their normal position. There is no 
treatment.

19.22 Cutaneous Agenesis

Caused by a single autosomal recessive gene, signs are open defects of the 
skin on the head and legs. Euthanasia is the only option.

19.23 Congenital/Developmental Cystic Conditions of the Skin

Epidermoid inclusion cyst

Commonly known as an atheroma, this occurs in the false nostril as a spher-
ical swelling containing thick, yellow fluid and, as it rarely causes a prob-
lem, it should be left alone. Lancing will lead to failure to heal, but 
sometimes aspirating the fluid is successful in reducing the size if the air-
way is impaired. Total removal by surgery is difficult, as there is no spare 
skin in the area for suturing.

Dermoid cyst

Seen as either single and multiple on the dorsal midline, this is not painful 
and rarely causes problems. If it bursts, however, it will be found to contain 
coiled hair and a sterile, cheesy exudate. A smaller, firm nodule is likely to 
form later at the site.
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Dentigerous cyst

Also known as temporal teratoma, this occurs – as the name suggests – in 
the temporal area; an aberrant tooth is the source of the problem. It may well 
burst, discharging the dental tissue, but will remain as a small, discharging 
sinus. Surgical removal with no likelihood of recurrence is possible.

Linear keratosis

A focal keratinization defect that causes no problems, this is seen on the 
neck or rarely on the gluteal area. It should be left alone.

19.24 Atopic Dermatitis

A condition far from being understood in the horse, it is a chronic, relaps-
ing pruritic skin disease caused by hypersensitivity to a foreign allergen; 
this will normally be from an outside source but might, in rare cases, have 
been ingested. Practitioners should eliminate all other causes before under-
taking either skin tests or food elimination tests. If the allergen cannot be 
avoided, long-term oral prednisolone can be tried as a treatment, initially at 
0.5 mg/kg every morning; the dose may have to be increased in increments 
up to 2 mg/kg; ideally, once the condition is under control the dose can be 
reduced gradually, e.g. a smaller daily dose or alternate-day medication.

19.25 Alopecia Areata

This represents a confusing condition for the practitioner, although well 
recognized by the pathologist. It is classified as either: (i) cicatricial, when 
the hair follicles are destroyed permanently and the hair will never regrow; 
or (ii) non-cicatricial, when the hair will grow again if the initial cause of 
the alopecia is corrected. Linear alopecia is an example of the former type 
and Dermatophilus infection (see above) of the latter. Practitioners should 
eliminate all other causes before making a definitive diagnosis of the condi-
tion, which is untreatable.

19.26 Saddle Sores

A totally preventable condition that includes girth sores, it is extremely 
important in working horses, being caused by ill-fitting or abrasive tack. 
Should it occur, immediate removal of the relevant piece of tack must be 
carried out; the sores, which are entirely caused by the rubbing of the tack, 
should be treated with an oily cream. No tack should be put on that area 
until the sores are totally healed. The tack is then examined carefully, with 
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all rubbing points removed or padded appropriately. Only short periods of 
work should be carried out initially, until the handler is totally satisfied that 
the sores will not recur.

19.27 Fistulous Withers

No longer a common condition, it appears to be caused by trauma followed 
by infection. The implicated role of Brucella infection is very unlikely – 
expected bacteriological findings are a mixed infection of Staphylococcus and
Streptococcus. It is difficult to treat, not because the organisms are resistant 
to antibiotics but because there is very poor drainage from that area. Anti-
biotic treatment with penicillin, cephalosporin or potentiated sulfonamides 
needs to be prolonged. Obviously, the tack should be checked and kept off 
the horse until full healing has occurred. Mercifully, it is a rare condition 
these days.

19.28 Poll Evil

Very similar in appearance to fistulous withers, this condition is rare and 
has a different aetiology. A self-inflicted wound in the poll area is the initial 
sign, followed by secondary infection. Because drainage is poor healing is 
reputed to be delayed, but that has not been my experience and I have 
found that these wounds heal quickly with good antibiotic cover.

19.29 Bird Damage

It is very hard to understand this condition, which is mainly seen in the old, 
debilitated donkey. Large, raw areas are formed on the back of the donkey 
as a result of pecking from jackdaws, crows or oxpeckers, but why the ani-
mal allows this is totally incomprehensible. If left unattended, the whole of 
the back will become a raw area of granulation tissue. The general condi-
tion causing the debilitation should be addressed and the raw areas covered 
in oily cream; pain relief with NSAIDs is indicated and, if there is any hint 
of infection, the animal must be given antibiotics. Adequate stabling is 
required to prevent further damage.

19.30 Snake Bite

Horses are inquisitive animals, so most snake bites occur on the muzzle or 
face, but they will also occur on the legs if a horse treads on a snake, or on 
the body if it rolls on to a snake. Normally, the fang marks can be seen; 
depending on the type of snake and the amount of venom injected, the reac-
tion of the horse will vary. The most dangerous sign is the massive oedema 
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that can occur around the head and neck, which can be life threatening if 
respiration is impeded; an emergency tracheostomy must be carried out in 
such a case, as described below.

Local anaesthetic is instilled over the trachea in the area of the 4th–5th 
tracheal rings. An incision about 5 cm in length is made longitudinally over 
the trachea – blunt dissection will easily reveal the trachea. The aim then is 
to remove a circular area of the ventral trachea without cutting through the 
whole of a tracheal ring, and this is achieved by cutting half of two adjacent 
rings with curved scissors. It is important that the piece of tissue to be 
removed is grasped with a pair of Alliss tissue forceps to prevent its inhala-
tion into the lungs. Ideally, a purpose-made tracheostomy tube should then 
be fitted; however, if such a tube is not available, a piece of plastic with a 
flange can be inserted and sutured into position. The ideal substitute can be 
made by cutting the handle off a 1 l or 2 l plastic container. The tube can be 
removed when the oedema and respiratory restriction have lessened, and 
the area will heal quickly following tube removal and the insertion of two 
or three skin sutures.

Other reactions shown by the horse will vary with the type of snake 
that has bitten the horse. If the snake produces neurotoxic venom, e.g. black 
mamba, the horse will exhibit neurological signs; if it produces haemotoxic 
venom, e.g. adder or viper, the horse will show massive oedema and pain. 
Treatment can be specific if the appropriate antivenin is available, but this 
is unlikely and so the treatment should be supportive, with large doses of 
corticosteroids; however, the animal also should receive large doses of 
NSAIDs and possibly i/v fluids. Clinicians should remember that the bite 
itself may cause infection, so antibiotics are also given.

Further reading

Knottenbelt, D.C. (2009) Pascoe’s Principles and Practice of Equine Dermatology, 2nd 
edn. Elsevier Health, Philadelphia, Pennsylvania.

Pilsworth, R. and Knottenbelt, D.C. (2006) Common Equine Skin Diseases. Equine 
Veterinary Journal, Ely, UK.

Sloet van Oldruitenborgh-Oosterbaan, M.M. and Knottenbelt, D.C. (2002) The
Practitioner’s Guide to Equine Dermatology. Libre Publishing, Netherlands.
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20.1 Halter and Headcollar

There is considerable confusion surrounding the identification of these 
pieces of tack. In the British Isles and the Irish Republic, a halter is a rope 
that passes behind the ears and round the nose, and is also the lead rope; 
normally, the halter will tighten when the lead rope is pulled. A headcollar, 
on the other hand, is made of leather or nylon; it is like a bridle but without 
headband or bit. There are other more sophisticated headcollars designed 
to train the horse to accept commands when being led.

Foals can be trained from the first day of life by fitting a ‘foal slip’, 
which is usually made of leather and fits closely around the head. As the 
foal will be growing rapidly it should be constantly adjusted so that it is 
never too tight.

Halters, by their design, always have a length of rope to assist the 
 handler but headcollars do not, and so should always have a lead rope 
attached whenever the horse is being handled. The horse must never be 
allowed to get away from the handler but it can, if nervous, be given some 
headroom before being brought back under control.

20.2 Bridle

Although normally used to exert more control on the horse and sometimes 
very sophisticated, in reality the bridle is quite simple. It consists of a ‘head-
piece’ that goes over the poll behind the ears, and has two parts: one runs 
under the throat to buckle on to the opposite side, and is called the throat 
latch (this stops the bridle slipping off the front of the head); the other is 
attached to two lower half-cheekpieces, which attach the headpiece to the 
bit. The bit can then be attached to a lead rope and the horse led with the 
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added control of a bit in its mouth; an example of a bit used just for this 
purpose is the Chifney bit, and this is really all that is required for a bridle.

Bridles can be made more sophisticated by adding a browband, this 
running from the upper half-cheekpieces across the forehead, with the fur-
ther addition of a noseband, which may be a simple band around the nose 
under the upper cheekpieces with a buckle on the ventral aspect. There is a 
strap over the poll – the noseband headpiece – to stop the noseband slip-
ping down. More sophisticated nosebands are also available, e.g. the 
dropped noseband type, which fits below the bit. A flash may also be fitted 
to the standard noseband, fastened with a buckle below the bit.

The reins are fastened to the bit; some bridles will have blinkers 
attached, which should lie behind and to the side of the horse’s eyes, to pre-
vent the horse being distracted by the cart or other activities (see Fig. 20.1).

20.3 Bit

Five types of bit are available:

● snaffle;
● pelham;
● double bridle;
● gag;
● bitless bridle.

These are the basic types you need to know. You can work out the 
mechanics of any bit, but you do not need to know the names of all the 

Fig. 20.1. An example of elaborate blinkers.
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variations – there are several thousand! All five types put pressure on one 
or more of seven points on the horse’s head:

● commissures of the lips;
● bars;
● tongue;
● chin;
● poll;
● roof of the mouth;
● nose.

Snaffle

Applying pressure mainly to the commissures of the lips and the bars, with 
certain adaptations it can also put pressure on either the poll or tongue. There 
are many misconceptions surrounding this type of bit: a straight bar is a snaffle, 
and a snaffle does not have to be jointed; however, if it is, it can put pressure on 
the tongue through the nutcracker action. It may also have a link, e.g. French 
link, which is a less severe modification, as it does not have such a marked nut-
cracker action. The attachment to the bit is through the cheekpieces, which may 
be loose rings, e.g. the loose ring snaffle; cheekpieces may have a solid, lozenge-
shaped attachment, e.g. the eggbutt snaffle, and attachment rings can be multi-
ple. In some instances the rein attachment can be arranged to put pressure on 
the poll, e.g. the three-ringed snaffle. Further confusion is added by the fact 
that an alternative name for the snaffle is the bradoon.

Pelham

Although applying pressure mainly to the bars and the chin, like the snaffle 
this can be constructed by an arrangement of the reins to put pressure on 
the poll. Basically, it has a bar and chain under the chin (termed a port), the 
bar capable of being shaped to accommodate the tongue.

Double bridle

In reality, this is just a combination of a snaffle and a pelham; when used 
with double reins this can be used to put varying pressure on the lips, bars, 
tongue and poll.

Gag

The main pressure from this bit is on the poll, since the reins run through 
the attachment of the bit and up to the poll. However, depending on the 
configuration, there will also be pressure points elsewhere.

Bitless bridle

As the name suggests, there is no bit in the mouth, the main pressure being 
on the nose. The bitless bridle is often called a hackamore.
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Problems with the bit

Practitioners are often asked to check a horse’s mouth, as the handler is expe-
riencing problems with control. A full oral examination should be carried out, 
as described in Section 9.7. Any relevant dental problems must then be cor-
rected. A good history is taken, since that will often give the practitioner clues 
as to the source of the problem. Does the horse rear when asked to come into 
collection or to stop? This is particularly indicative if the horse is said to have 
‘no brakes’. Is the horse reluctant to take a rein contact on either or both turns? 
In my experience a horse that bucks rarely has a problem with the bit.

Apart from dental signs, the practitioner should look for any painful 
sites on the head, particularly the seven points of contact as described ear-
lier. Correct placement of the bit is next on the checklist. With the tack on, 
tightness of all the bridle straps should be checked; it must be remembered 
that a normal snaffle bit should only have 1 cm to spare on either side of the 
mouth. Lastly, the type of bit is checked for severity. If there are any areas 
of ulceration, these will be re-examined 10 days after completion of any 
dentistry, to check for adequate healing. When any sores are found on the 
commissures of the lips, I normally advise twice-daily application of a 
human preparation called Orabase, which is marketed for chapped lips and 
oral ulceration. Another type of human medication of which there is a wide 
selection, used to treat haemorrhoids, can also be applied to affected areas.

Aspects of control involving tack can be found in Chapter 3.

20.4 Harness

The harness allows the horse to work by pulling various horse-drawn vehi-
cles or implements, e.g. a plough; horses may also pull logs and even boats 
(see Fig. 20.2). The harness must fit correctly and not rub or cause any pain. 
When fitting and examining harness of any sort, the practitioner must 
always have the horse’s welfare uppermost in his or her mind.

There are two types of harness, the first being the breast strap or, as it is 
sometimes called, the breast collar, which is used for light work such as draw-
ing a small cart, sleigh or carriage. This type places the weight of the load on 
to the sternum, near to the trachea. Heavy loads must not be drawn by this 
type of harness, as the sternum is not the strongest part of the skeleton, with 
resulting pressure on and constriction of the trachea. That might reduce the 
horse’s air supply or cause long-term damage to the trachea. The breast collar 
is a padded strap that passes across the breast and is attached to the traces or 
straps that draw the load. A swingletree can be used, so that each shoulder 
can pull evenly; this device, known as a singletree in North America, is a 
wooden or metal bar inserted to balance the drawing forces on each side.

In contrast, the second type of harness, called the collar and hames har-
ness, places the weight of the load on to the horse’s shoulders – the trachea 
is not involved, so the horse can use all its weight and strength. The collar is 
a padded loop fitting closely around the neck, having a pointed top fitting 
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closely to the crest of the horse’s neck. Because of this shape it has to be 
passed over the horse’s head the wrong way up before turning in the area 
of the cranial neck to rest close to the caudal neck. The hames fit on the out-
side of the collar to take the full weight of the load, while the traces or tugs 
attach the load to the hames.

In both types of harness there is a saddle on the horse’s withers (this is 
nothing like a riding saddle) and a girth around the belly. The saddle has 
two purposes: (i) it takes the weight of the traces, which for the heavy horse 
may actually be chains; and (ii) it also has rings, called tenets, to prevent the 
reins leading from the bit from slipping down to the horse’s side. The reins 
may be either leather or rope, and they may all be linked when several 
horses are harnessed together, so that the driver need hold only one set.

Unless the horse is pulling a very fine harness attached to a very light 
gig or cart with good brakes, it will require a breeching. This is a strap 
around the horse’s haunches allowing it to set back and slow a vehicle; the 
breeching is usually hooked to either the shafts of a single cart or the pole 
of a double cart. If the horses are in tandem or if there are four horses, only 
the rear horse or horses will need a breeching; it is these horses that will be 
required to slow and brake the vehicle, while the front horse or horses – the 
leader or leaders – can only pull but not brake.

A horse pulling a vehicle with shafts will also have a belly band, which 
passes loosely under the belly of the horse, outside of the girth. It prevents 
the shafts from rising up, which is especially important on a two-wheeled 
vehicle, where the weight on the rear of the vehicle may tip up the front.

Fig. 20.2. Simple harness.
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To complete the harness there is a back band, which is a strap passing 
through the harness saddle to join the belly band at either side; it takes the 
weight of the shafts or the pole. In a cart harness the belly band is replaced 
by a chain running in a groove in the harness saddle, this chain being 
hooked to the shafts on either side.

In a two-wheeled vehicle the shafts are fixed to the vehicle to hold it 
level. The back band is said to be a sliding band, i.e. when the vehicle is on 
a side-slope and one shaft is higher than the other, the back band is allowed 
to slide sideways through the harness saddle. In this way the horse can 
walk upright without strain on the harness. A four-wheeled vehicle nor-
mally has a fixed back band; the shafts or pole must be allowed to hinge 
both upward and downward, to allow the horse and vehicle to pass over 
hillocks or dips. Often the shafts are independently hinged, and on a side-
slope these will each hinge to follow the horse, and therefore a sliding back 
band is not needed. However, if a sliding back band is used with indepen-
dent shafts, it might allow one shaft to ride higher than the other, and so for 
such shafts the back band is normally fixed to the harness saddle. On other 
types of four-wheeled vehicle the two shafts hinge together, and a sliding 
back band is needed as for two-wheeled vehicles.

There are other items of harness not essential but possibly forming part 
of the whole apparatus. The surcingle is sometimes used to replace the har-
ness saddle and girth in a light configuration. The false martingale is a strap 
attached to the centre of the collar, passing between the front legs, to hold 
the collar in position; it is called a false martingale as, unlike a riding har-
ness, it does not attach to the reins. The crupper is a soft-padded loop pass-
ing under the tail; it is attached to either the saddle or surcingle to stop that 
slipping forward. Shaft tugs are loops attached to the back band to hold up 
the shafts of a vehicle in fine harness. In a two-wheeled vehicle these are 
stiff, leather loops fitting fairly loosely around the shafts to allow flexibility 
as the horse and the vehicle move against each other. In four-wheeled vehi-
cles with independently hinged shafts, the tugs are buckled tightly around 
the shafts so they move with the horse; tugs are not needed in cart harness, 
since the hooks attach directly to the shafts.

In certain situations the faeces from the working horse are wanted 
by the driver as manure, or there may be laws that forbid the dropping of 
faeces. In these cases the cart has a canvas bag called a ‘dung catcher’ attached 
to the shafts, just behind the horse at hock level; it is very important that this 
is adjusted properly so that it catches the dung but does not chafe the horse.

Further reading

Hartley-Edwards, E. (2004) The Complete Book of Bits and Bitting. David and Charles, 
Newton Abbot, UK.

McBane, S. (2002) The Essential Book of Horse Tack and Equipment. David and Charles, 
Newton Abbot, UK.
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amikacin 38, 186
amitraz 223, 233
amnion 206
amoxycillin 37–38
amphotericin 38–39
amplicillin 37
amyloidosis 247
anaemia 128, 150, 153, 197
anaesthesia 59, 64, 192, 193
anaesthetics 59, 60, 61, 62, 63, 217
analgesics 58, 59, 60, 63, 159

see also pain
anaplasmosis 152
anthelmintics 42–46, 157, 165, 178
anthrax 150
anti-inflammatory 47–48
antibiotics

classification 35
dosage 34, 35, 142–143, 155
injectable, costs 37
resistance fostering 131
sensitivity testing 1
topical 187

abcesses 41, 85–86, 95, 142, 176, 191
abortion 206, 208–210, 216–217
abrasion 131
acepromazine 53
acetylcysteine 51
acetylpromazine 58, 61, 62, 63, 98, 176
acorns 223
acriflavin 237, 238, 250
adenocarcinomas 220
adrenaline (epinephrine) 13, 51
African horse sickness (AHS) 151–152
age

castration 190, 191
colic 156
exploration instinct 16–17
learning ability 16
puberty 204
rig test presentation 11
by teeth 76–77
wound healing factor 128

agenesis, cutaneous 251
agonists 13, 59, 62–63, 155, 206
airways

infectious and contagious diseases 
138–139, 142–143

inflammatory disease 47
non-contagious diseases 139–142
obstruction 61, 143–144
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antibiotics continued
types and families 34–38

antibodies 153
anticoagulant 2–3, 5
anticonvulsants 60
antidotes 61, 177
antifungals 38–39
antigen 149
antihistamine 52–53, 240
antiprotozoals 39–42

see also protozoans
antitoxins 100, 112, 176, 177
anus 246
arrhythmias, cardiac 147
arsenic 224
arteritis, viral 56–57, 149, 197, 209
artery, major, rupture 208
arthritis 73, 108–109, 115, 117–118
arytenoid, chondritis 141
aspirin 49
asthenia, cutaneous 251
ataxia 59
atheromas 140
atopy 71
atropine 51, 144, 178, 187, 225
auscultation 147
avocado 224

babesiosis 40–41, 152
bacillus 150, 176–177, 220
back 121, 260

see also spine; vertebra
bacteria

antibiotics regulating ability 34, 35
contamination 249–250
detection 185
diseases 150–151, 196–197, 198, 204, 

220
infection 3, 4
isolation 7
samples 1
skin conditions 241–242
treatment 41, 163, 210
visualization method 231

balanitis 198
balanoposthitis 198
barbiturates 53, 64
basophils 4
beclomethasone 47
behaviour 16, 17, 21, 59

belly band 259
benzene hexachloride (BHC) 238
benzyl benzoate 46, 233, 239
betamethasone 47–48
bifurcation 219
biliary tract diseases 166–168
biochemicals, parameters 4–5
biopsy 32, 232
biopsy punch 26
bird, damage 253
bisphosphonate 100, 107
bistoury 112, 118
bites, snake 253–254
bits

position 80
pressure points 257
problems 258
types 22, 23, 25, 256–257
see also tack

bladder 189, 212
blinkers 256
blocks

atrioventricular 147
joint 107, 108, 120, 123–125
nerve 100, 108, 120, 122–125, 

130–131
sesamoid, abaxial 101, 123–124

Blondheim test 13
blood

clots 148
clotting times estimation 5
loss 128
packed cell volume 1–2, 3–4, 6
pressure lowering 98
red cells 3–4
sample collection 2–3, 26
supply, poor 130–131
tests 5–7, 11, 174
transfusion 153
white cells 4, 127

bones 97, 98, 100, 102, 115, 120
see also fractures; orthopaedics

borogluconate calcium 220–221
botryomycosis 242
botulism 56, 176–177
bowel 42–44, 45–46, 158, 160
box-walking 59
box-wetting (psychogenic polydipsia) 

11
bracken 177–178, 224
bradoon (snaffle) 257
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brain 171, 175
see also neurology

breeching 259
bridle 255–256, 257
bromhexine 51
browband 256
bruising 101–102, 131
buccostomy 86
bucket, dental 29
buffer 27
Burkholderia (Pseudomonas) mallei 151
burns 132
burring 85
bursa 108, 109–110, 111, 117
butorphanol tartrate 53, 59, 60, 62–63, 

87, 89
butylscopolamine 159, 165

Caesarean section 217–218, 221
calcium 53, 70, 220–221
camsylate, etamphyline 52
cancer, skin 243–247

see also tumours
canines (tushes) 77, 78
cantharidin 224
caps, dental 81
carbamates 224
carbamazepine 52
carbohydrates 67, 167
carcinoma 182, 199, 202, 246, 247

see also tumours
cardiac system 51, 52, 53, 146–147
carpitis 111
carprofen 49
carpus 110–111
Caslick operation 200, 201, 203
castor bean 225
castration 189, 190–196

see also testicles
casts 110, 115

see also splints
cataracts 186–187
catheterization 60, 61, 64, 184–185, 200
catheters 28, 79
cauda equina syndrome 176, 179–180
ceftiofur 36
cellulose 66
central nervous system (CNS) 59, 176
cerebrospinal fluid (CSF) analysis 174, 

179

cervix 202–203
champignon 191
cheek 29, 75, 79–89
cheekpieces 257
chemosis 209
chewing 65
Cheyne-Stokes reaction 64
chloral hydrate 59
chloramphenicol 38, 186
chlorine 70
choke 154–156
Chorioptes equi 46, 47, 231, 232, 249
choroid, inflammation 187
Chrysomya bezziana 238
cinchocaine/quinalbarbitone 63–64
circulation 145–153
cisapride 169
clamps 32
clavulinic acid 37–38
clenbuterol 52
clippers 32
clips, towel 32
cloprostenol 217
Clostridia spp. 161, 176–177
clover, sweet 230
cobalt 71
cocci 241
codeine 162
coitus, exanthema 197, 241
colic 156–160, 168, 196
colitis 161–162
collagen formation 128
collar 255, 258–259
colostrum 8–9
communication, body language 15
computed tomography (CT) 90
conjunctivitis 183–185, 209
contaminants 231
contusion 132
copper 71, 129, 225
cornea 38, 185, 186
corns, foot 94–95, 101
coronavirus 161
corticosteroids

advice against use 185
antibiotics instillation 184, 186
carpus problems treatment 111
formulations 47–48
laminitis cause 98
skin conditions treatment 248–249, 

254
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Corynebacterium spp. 188
coumaphos 46
counter-conditioning 18
coverslips 26
creams 238, 245, 250
crepitus 109, 111, 114, 116, 117, 122
cropropamide 52
crupper 260
cryptorchids (rigs) 10, 189–190, 

192–196
curb 120–121
Cushing’s disease 12, 48, 98, 99, 248
cutis, hyperelastica 251
cyanide 225
cyathostomes 43–44, 157, 162–163, 

164–165
cyclooxygenase (COX) inhibition 49
cyclosporin A 184, 187
cypermethrin 47, 233
cysts 140, 144–145, 251–252

dacryocystitis 184–185
dawn horse (Hyracotherium) 72
deadly nightshade (Belladonna atropina) 

225
death 148

see also euthanasia
debridement 95, 127, 134
defects, congenital 141, 142, 251
deformity 216
dembrexine 52
Demodex equi 233
dentistry

butorphanol tartrate use 87, 89
equine 72–89
equipment 28–31, 87
head examination 75
problems 7, 258
relaxation drugs 60
sedation 85, 88, 89
see also teeth

dentition 73–74
see also teeth

Dermanyssus gallinae 235
dermatitis 105, 241–242, 249–250, 252
dermatosis, unilateral papular 247
dermatosparaxis 251
desensitization 18, 239
desmitis 114
detomidine 53, 59, 60, 61, 62, 87

dexamethasone
advice against use 167
dosage 12, 48, 150, 177
laminitis cause 144, 240
suppression test 12, 248
uses 149, 153

diabetes insipidus 11, 12
diagnostics

aids 231–232
cerebrospinal fluid (CSF) analysis 

174, 179
enzyme-linked immunosorbent 

assay (ELISA) test 151
equipment 26
laminitis 96–97
radiography 88, 89–91, 101, 174
see also examination; tests

diarrhoea 160–165
diastema(ta) 79–80, 81, 83, 85
diazepam 60, 87
diet 67, 97, 126, 163–164
diethyltoluidine 47, 238
digestion 66
dilation, gastric 168
dimethyl sulfoxide (DMSO) 233
diminazene 40, 152, 198
dinoprost tromethamine 216
dipsticks 26
disinfectant 39, 242
disseminated intravascular 

coagulopathy (DIC) 4, 149
diuretics 153
domestication 72
donkeys

erythrocyte parameters 3
feeding times 65
hair clipping, myiasis 238
lameness 98–100, 107–108
leg wounds 135–136
lungworm carriers 42
phenylbutazone dosage 98
rectal examination 158
sedation drug 63
tetanus susceptibility 99–100
thirst tolerance 67

doramectin 249
dourine 198
drainage 94, 95, 103, 107, 127, 134
drapes 32
drugs see antibiotics; medicines
dung catcher 260
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dung samples 2
see also faeces

dysautonomia 168–169
dysmastication 75
dysphagia 75, 155

see also choke
dysprehension 74–75
dystocia 214–216

ears, position 15
eating, patterns 16, 17
ectoparasiticides 46–47
ehrlichiosis 56, 152, 161
elbow, capped 109–110
electrolytes 164, 178
elevators 29, 79
eltenac 49
emasculators 32, 191, 192
emboli 165
embryotomy 213
encephalomyelitis 55, 238
endocrine system 248
endometritis 201, 203–204
endoscopy 141, 193
endotoxaemia 49
energy requirements 67–68
enrofloxacin 38
enzyme-linked immunosorbent assay 

(ELISA) test 151
eosinophils 4
epiglottis 141
epinephrine (adrenaline) 13, 51
epithelialization 128
eprinomectin 232–233
equine herpesvirus 56, 177, 197, 206, 

209, 241
equine infectious anaemia (EIA) 

(swamp fever) 150, 197
equine monocytic ehrlichiosis (Potomac 

horse fever (PHF)) 152, 161
equine motor neurone disease (EMND)

172, 178
equine protozoal myeloencephalitis 

(EPM) 41, 42, 57, 178–179
equine viral rhinopneumonitis 139
ergot 123, 225
erythrocyte parameters 3
erythromycin 34, 35, 142, 163
Escherichia coli 198, 204, 220
ethmoid haematoma 140

etorphine 58, 60–61
euthanasia

advised 97, 115, 117, 142, 174, 246
agents for 63–64
disease spread prevention 150, 

151
early 246
handler safety aspect 122, 208
immediate 109, 116
indicated 110, 116, 122, 180, 245, 

247
less expensive option 159
likely outcome 116, 167
mandatory 114
option 167, 206–207, 220
recommended 160
welfare perspective 119, 151, 166, 

176, 189
evolution 72
examination

foot 93
head 75, 174
hoof 105
newborn foal 221–222
oral 75–76, 258
orthopaedic 104–105
post-mortem, equipment 33
protocol, neurology 173–174
rectal 158
respiratory conditions 137–138
see also diagnostics; tests

exanthema, coitus 197
exercise-induced pulmonary 

haemorrhage (EIPH) 144
exostosis 116
extractors, molar 87
eye

conditions 181–187
cornea 38, 185, 186
equipment 27–28
fluorescein staining 28
foreign body 184
infection treatment 38
inflammation 186, 187
iris prolapse 186
removal 182
retina 69, 187
Schirmer tear test 12–13
trauma 181
vision 14, 15

eyelids 13, 181, 246
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fading Arab syndrome 251
faeces, tests 7, 43, 45
farcy 150
farriery 106

see also shoeing
fat requirements 69
fatness 67
feeding 65, 66

see also diet; nutrition
femur 117
fenbendazole 43–44, 163
fermentation, gut process 66
fertilizers, poisoning 228
fetlock, arthritis 115, 124
fetotomy 213
fetus 212, 213, 215–216
fibrillation 147
fibroplasia 128
fibrosis, idiopathic pulmonary 143
fipronil 47, 233
flesh, proud 128
flexion 105, 117, 119
flies

control 47, 135, 182, 183, 187, 192
diseases 39–42
infestation treatment 45
protection methods 187, 239
pruritis causing 235–238
strike 238

fluids 107, 160, 161, 164, 167
flunixin 126, 164, 167, 183
flunixin meglumine 49, 98
fluorescence 243
fluoride 71, 226
flurbiprofen 50
foaling, dates prediction 211
foals

antibiotic treatment 34
bladder conditions 189
expulsion 212
immune status 8–10
newborn 221–222
pneumonia 142
post-operative care 221
presentations manner 213–216
‘red bag delivery’ 212
slip 255
windswept 111
worm, Strongyloides westeri 43

food 65, 66, 68, 71, 74–75
see also diet

foot
abcess 95
balancing 106
equipment 26–27
examination 93
infection 99–100
penetrations 95
pus 96, 99, 101, 105
wounds 92, 93, 94–95
see also hoof

forage 65, 68
forceps 29–30, 32, 79
foreign bodies 131, 142, 183, 184
formamidine 233
foxglove (Digitalis purpurea) 226
fractures

‘bag of ice fracture’ 114–115
causes and treatment 113–114, 121
diagnosis 101
euthanasia 109, 114, 116, 122
lameness cause 100, 107, 109
surgical repair 110
see also bones; orthopaedics

frusemide 52
fungi 2, 38–39, 185, 186, 210, 242–243

gags 28–29, 75, 76, 87, 257
gastro-enteric conditions 154–169
gastroscope 168
gentamicin 34, 35–36, 38, 186, 220
gestation, period 205
giardiasis 162
girth 259
glanders 150–151
glands, accessory sex 198
glucosamine 111
glucose 5, 8
glyceryl guaiacolate (GG) 61
glycosaminoglycans 107
glycosuria 248
gnats 239
gonadotrophin

equine chorionic 205
human chorionic 11, 190

gonitis 118
granulomata, eosinophilic 236, 240
grass 67–68, 73, 96, 229
grass sickness (phenylephrine equine 

dysautonomia) 13, 157, 168–169
griseofulvin 39, 242
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groin 194–195
growth, maintenance 67, 68
gut, role and structure 65–66
guttural pouch disease 140–141

Habronema spp. 183
habronemiasis (summer sores) 199
hackamore 257
haematology 2–5

see also blood
haematoma 132, 140
haemorrhage

causes 144, 165–166, 201, 208
control 28–29, 78, 103
euthanasia requirement 208
sepsis prevention 94
treatment 144

halter 30, 255
hamartoma 202
hammer 27
handling 20, 25
harnesses 258–259
head 13, 16, 22–24, 75, 89–91, 174
headstand 30
hearing 14
heart 51, 52, 53, 145–148
heel 102
helminths 42–46, 157, 165, 178
hemicelluloses 66
hemiplegia, laryngeal 141
hemlock 226
Hendra virus 151
heparin 6
hepatitis, serum 166
hepatoencephalopathy (liver 

disease) 174
hernia 157, 169–170
herpes see equine herpesvirus
hip 116, 117
Histoplasma farciminosum 150
hobbling 21–22
hock 119, 121
hoof 26–27, 92, 93, 94, 102–103, 105

see also foot
hormones 12

see also gonadotrophin; oxytocin
horn tissue removal 95
Horner’s Syndrome 13
horse ascarid worm (Parascaris equorum) 

43

horse pin worm (Oxyuris equi) 43, 44
humerus, fracture 109
husbandry, behaviour effect 16, 17
hydrocarbons, chlorinated 225, 235
hydrocephalus 216
hydrochloride 52, 58, 60–61, 62, 87
hydrocortisone 48
hydrogen peroxide 95–96
hydroxyzine 52–53, 240
hygroma 111
hyper-cementosis 88
hyperelastica cutis 251
hyperlipaemia

blood fat 6
causes 139, 166, 248
diagnosis and treatment 167
donkey susceptibility 136
euthanasia option likelihood 

167
flunixin meglumine dosage 49
triggers 174

hyperplasia 141
hypnotics 59
hypocalcaemia 220–221
hypoxia, neonatal 175

imidocarb 10–12, 40–41, 152
impaction 160, 168
incisors 74–75, 76–77
infections

causes 198–199, 210, 250
drainage 103
healing delay 131, 185
treatment 38, 99–100, 186

infertility 198, 204–205
inflammation

causes 108, 117, 118, 127, 186, 187, 
198–199

control 48, 49, 50, 51
euthanasia recommendation 160
treatment 47–48, 97
see also laminitis; non-steroidal 

anti-inflammatory drugs 
(NSAIDs); osteitis

influenza, equine 55–56, 139
infundibulae 80
inheritability 251
injections 36–38, 112–113, 123, 163, 179, 

245
see also vaccines
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insecticides 178, 228, 233
see also repellents

insects, flying 235–240
intubation, nasogastric 158
intussusception 156
iodine 70
iron 71
isometamidium 41
isoniazid 162
ivermectin 45, 46, 183–184, 186, 199, 

233
Ixodes spp. 152, 235

jaws, size mismatch 80
joints

blocks 107, 108, 120, 123–125
inflammation 118
pain treatment 106
temporo-mandibular 73, 90
treatment 50, 108–109
see also arthritis

Kalmia 226
keratoconjunctivitis 12, 184, 186
keratoma 96
keratosis, linear 252
ketamine 61, 62, 206
ketoprofen 50
kidney failure 188
Klebsiella pneumonia 197, 198
knees, bucked 110–111
knives 26, 33, 94, 102, 112, 118

labour
stages 211–212
see also parturition

laceration 132, 203
lactation 68
lameness

causes 94, 100, 107, 109
diagnosis 100, 105–106
foot connection 105
limb associated 107–121
treatment 94, 99–100, 104–105, 

106–107
see also laminitis; orthopaedics

laminitis
care, shoeing 97

causes
concentrates overfeeding 98
Cushing’s disease 98–99, 248
drugs 47, 98, 144, 240
grass 96
mastitis 220
pedal concussion 98
septic metritis 204

diagnosis 96–97
treatment 49, 97, 98, 123–124
see also lameness

Lantana 226
large redworm (Strongylus vulgaris) 

165
larvae 162–163, 238
larynx 141
laurel 226
Lawsonia intracellularis 34, 35, 163
lead poisoning 178, 227
learning 16–17, 18–19

see also training
leg 105, 111, 135–136, 153

see also limbs
legislation, vaccines 55
leptospirosis 210
lesions 174, 191, 242, 243
leucocyte, parameters 4
leukoderma 250
leukotrichia, reticulated 250–251
libido 204
lice 46, 47, 233–234
ligaments 114, 117, 118, 123
lights, head 29
lignocaine 217
lily pads 97
limbs 27, 107–116

see also leg
linseed 227
lipoma, strangulating 156
liver 166–168, 174, 249
liver fluke (Fasciola hepatica) 45–46
loading, aids 20–21
locomotion time 16
locomotory problems 171–180
louse powder 46
lungworm (Dictyocaulus arnfieldi) 42, 

144
lupin 227
lymphangitis 150, 153
lymphocytes 4
lymphosarcoma, cutaneous 246
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McMaster slide 26
magnesium 70
magnesium sulfate 98, 99
malnutrition 129
mandibles 81, 86
manganese 71
mange 47, 232–233
mares 211, 212, 216
mare’s tail (Hippuris vulgaris) 227
martingale 260
masseter 73
mastectomy 220
mastitis 220
meclofenamic acid 50
medicines 34–53, 130

see also antibiotics
melanoma 142, 183, 199, 202, 220, 245

see also tumours
meloxicam 50
membranes, fetal 212, 219–220
meningitis, bacterial 176
mercury 227
metacarpus 113
metaldehyde 227–228
metamizole 159
metastases 246
methylprednisolone 48
metritis 98, 197–198, 204
metronidazole 38, 41, 162
miconazole 39, 186, 242
microscope 26
midges 47, 151, 239–240
minerals 70–71
mirror, dental 29
mites 46, 47, 231, 232–233, 235
molar spreaders 87
molar table angle 83, 84
molybdenum 71
monensin 228
monocytes 4
Moraxella bovis 184
morbillivirus 151
morphine sulfate 62
mosquitoes (Anopheles sp.) 55, 150, 238
mouth 15, 29, 75–76, 82, 83–85
moxidectin 43–44, 45, 46, 163
mules 48–49, 139, 191
murmurs, cardiac 146–147
muscles

congenital defects 141
damage 119

mastication 72, 73
pain 121
relaxants 60, 61
rupture 107–108, 119

muscular dystrophy, nutritional 69
Mycobacterium spp. 162
mycosis, guttural pouch 140
mycotoxins 228
myeloencephalitis, protozoal 41, 42, 57, 

178–179
myiasis, cutaneous 238
myoglobin 13
myopathies 69, 119, 126
myositis 121

nail 27, 94, 95
naloxone 61
natamycin 39, 186, 242
navicular 100, 107
neck 13, 122
necrosis 131, 247
needles 32, 123, 124, 125, 183, 232
nematodes (Habronema) 183, 199
neomycin 34
neonatal isoerythrolysis syndrome 

(neonatal haemolytic disease) 
152–153

neoplasia 142, 145, 160, 168
neoplasm 245–247

see also tumours
Neorickettsia risticii 152, 161
Neospora hughesi 179
nerves

blocks 108, 122–125, 130–131
cranial, function assessment 172, 

173
location 124
palmar digits 100, 123
paralysis 107, 109, 117

neurology 171–180
neutrophils 3, 4
nitazoxanide 41, 179
nitrate 228
nodules, non-neoplastic 247
non-steroidal anti-inflammatory drugs 

(NSAIDs) 48–51
see also pain

nose 140
noseband 256
nostrils 15, 139, 140
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nutrichemicals, chondroprotection 106
nutrition 65–71, 163–164

see also diet; food

oedema 145, 253–254
oesophagus, blocked 154
oestrogens 205
oleander 228
olecranon 109
oligodontia 81, 84
oocysts, coccidial 2
ophthalmia, periodic (recurrent uveitis) 

187
ophthalmology 27, 187

see also eye
ophthalmoscope 27
orbivirus 151
orchitis 196–197
organophosphates 46, 178, 228, 235, 238
orthopaedics 104–126

see also bones; fractures; lameness
osteitis 101, 120

see also inflammation
osteoarthritis 107, 111
owner, colic treatment factor 159
oxalate 6
oxytetracycline 36–37, 110–111, 142–143, 

152, 210
oxytocin 53, 203, 218, 219

pain
alleviation 100
control 48–49, 50, 51, 160
reduction 95
relief 79, 97, 106, 111
Staphylococcus infection 241
see also analgesics; non-steroidal 

anti-inflammatory drugs 
(NSAIDs)

palate 141
papilloma 199, 241, 243
papovavirus 241
paraphimosis 61, 199
paraquat 229
parasites

blood-borne 39–40
conjunctivitis cause 183
detection methods 231
effect 232

elimination 238
hosts 179, 237–238
skin 235–240
treatment 39, 45, 46, 183–184, 186, 

199, 233
wound attraction 238
see also worms

parturition 203, 210–218
patella 107, 117–118
pathogens 242, 243
pelvis, fracture 116
pemphigus foliaceus 248–249
penicillin 35, 36, 37–38, 99, 201
penis 59, 189, 198–200
pentobarbitone sodium 60, 64
pergolide 248
perineum reconstruction 201
periostitis 113
peripheral nervous system 172
pethidine hydrochloride 62, 63
phalanx 101, 114–115, 116
pharynx 141
phenylbutazone (PBZ)

colitis cause 161
dosage 49, 50, 97–98
uses 50, 89, 97, 107, 159

phenylephrine equine dysautonomia 
(grass sickness) 13, 157, 168–169

phimosis 199
phosphorus 70
photodermatitis 249
photosensitization 249
physiology 14–16
picks 26, 29, 87
pins, Steinmann 30
piperazine 43
piperonyl butoxide 47
pituitary 12, 248
placenta 210, 212–213
plants 166, 230, 249

see also poisons; toxins
plasma, ethylenediaminetetraacetic acid 

3, 4, 6, 38
platelets (thrombocytes) 4, 149
pneumonia 142–143
poisons 177–178, 223–230

see also plants; toxins
poll evil 253, 257
polydipsia 248
polydontia 81, 84
polymyxin B 186
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polyps 202
polyuria 248
ponazuril 42, 179
ponies

hip problems 116, 117
parrot mouth 82
patella, upward fixation 117–118
pergolide treatment problems 248
puberty age 204
rectal examination 158
surgical age 158
trotting inability 105

post-mortem examination equipment 
33

postpartum complications 218–221
potassium 70
Potomac horse fever (PHF) (equine 

monocytic ehrlichiosis) 152, 161
poultice 95, 99, 103
Pouret’s technique 201
pox, horse 240–241
precautions, aseptic 124, 125
prednisolone 48, 144, 160, 240, 252
pregnancy 205–221
premedication 59, 60, 63, 64
prepuce 198–200, 246
priapism 61
probes, dental 29
propionate, fluticasone 48
propylene glycol 229
prostaglandin 216, 217
protein 16, 67, 68, 71, 129
prothrombin (clotting) time 5
protozoans

Anaplasma phagocytophilum 152
Babesia spp. 40–41, 152
diseases 39, 41–42, 57, 152, 178–179
Trichomonas equi 165
Trypanosoma spp. 40, 41, 198, 236

pruritis 235, 236
Pseudomonas spp. 186, 198
Psoroptes ovis var. equi 233
psyllium 160, 162
ptosis (upper eyelid drooping) 13
puberty age, ponies 204
pullers 27
punishment 19–20
purpura haemorrhagica 149
pus

breaking through 113
diagnosis difficulty 99

draining 94, 95
lameness cause 99, 105
treatment 96, 102

pyogranulomata 242
pyramidal disease 116
pyrantel 43, 44
pyrethrins 235, 237
pyrimethamine 42, 179
pythiosis, cutaneous, lesions 243
Pythium insidiosum 243

Queensland itch 239
quinalbarbitone/cinchocaine 63–64
quinapyramine 41
quitter 102

rabies 55, 179
radiography 88, 89–91, 101, 174
radius, fracture 110
ragwort (Senecio jacobaea) 166, 229
rasping 77, 79, 82, 83, 84–85, 89
rasps 27, 30–31, 83
rectum 158, 165–166
reference range 1
reins 259
repellents 238, 239

see also insecticides
reproduction 32

see also labour; parturition
respiration 2, 51, 52, 137–138, 139, 151

see also airways
rest 106, 111, 112, 117
restraint methods 21–24, 25, 88, 89, 110

see also acetylpromazine; 
tranquillizers

retractors 29, 75
reward therapy 18, 19, 20
rhabdomyolysis 125–126
rhinopneumonitis 139
Rhipicephalus spp. 235
Rhodococcus equi 34, 142
rhododendron 229
ribs, fracture 121
rickets 69
rifampicin 142, 162, 163
rigs (cryptorchids) 10, 189–190, 192–196
ringbone 115
ringworm, equine (Microsporum equi) 

39, 242–243
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romifidine 59, 62–63, 155, 206
rope 22, 23, 25
rotavirus 7, 57, 164
rugs, Boett 239
ruptures 117, 118–119, 168, 206, 208
ryegrass 229

St John’s wort 229
salbutamol 53
salmeterol 53
Salmonella abortus equi 197
salmonellosis 164
salt 70

see also sodium
samples and sampling

blood collection 5–6
equipment 6–7, 33
freezing 6
methods 1–2
transport method 6
tubes 5, 6–7, 11

Sarcocystis neurona 179
sarcoids 149, 182–183, 199, 202, 220, 

243–245
see also tumours

Sarcoptes scabiei var. equi 232–233
saws 27, 33
scalpels 31–32, 130
scanners, linear 193
scapula, fracture 109
Schaffer ‘plank in the flank’ method 208
Schirmer tear test 12–13, 28, 184
schistosomus reflexus 216
scintigraphy, gamma 90
scissors 32, 33
screw-worm 238
sedation

before euthanasia 64
choke diagnosis 155
dentistry 85, 88, 89
drugs 58–59, 60, 62–63
foot examination 95
tooth removal 79
see also anaesthetics

selenium 5, 69, 230
self-trauma 184, 234, 239
senses 14–15
sensitivity, Culicoides spp. 239–240
sepsis 94, 95, 102, 109

see also precautions, aseptic

serum 1–2, 5–6
sesamoid bone 101, 114, 123–124
sesamoiditis 115
shaping therapy 19
shins 113
shivering 120
shoeing 27, 92, 94–95, 97, 100–101, 102
shoulder 108–109, 125, 253
sidebones, problems 102
sieves 33
signals 15
singletree 258
sinuses 28–31, 88, 140
skin 197, 235–241, 243–247, 250–252
sleeves, arm-length 26
slides, blood 26
smears 1
snaffle (bradoon) 257
social reaction, other horses 16
sodium

bicarbonate 98
chlorate 230
citrate 6
cromoglycate 53
hyaluronate 107
losses 70
pentobarbitone 60, 64
thiopentone 59, 61, 63, 64

sole 97, 101–102, 103
somulose solution 53
sores 199, 252–253
spavin 107, 120
specialist equipment 33
speculum 28–29, 32
sperm output 204–205
spine 121, 122, 172

see also back; vertebra
splints 27, 110, 111, 112, 114, 119
splints, lameness 113
spreaders, molar 29, 87
stance, sawhorse 176
Staphylococcus spp. 198, 241–242, 

249–250, 253
stem cells, injection 112–113
stereotypies 17, 59

see also behaviour
steroids 47–48, 107, 143–144
stethoscope 26
stifles 117–118
stillbirth 209
stimuli 17–19
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stitching 31–32
see also needles; sutures

stomach 168–169
see also gastro-enteric conditions

stoppers, types and colour 5, 6, 7, 11
strangles 57, 138, 176
Streptococcus spp.

central nervous abcess involvement
176

skin conditions 242, 249, 253
strangles cause 138
urinogenital conditions 197, 198

streptomycin 99
stringhalt 119
strips 27, 28
stroma, penetration 185
strongyles 43–44, 157, 162–163, 164–165
sulfadiazine 186
sulfadoxine 36, 37–38, 89, 164
sulfonamide 179, 188
sulfur 71
sun lotion 250
surcingle 260
surgery, decision-making 158–159
sutures

absorbable 208
equipment 32
horizontal mattress 207–208
Lembert 218
materials 118, 135, 181, 196, 201
patterns 135, 181
single cruciate 196
tension 134
see also needles

suxibuzone 51
swabs 32
swamp fever (equine infectious 

anaemia) 150, 197
sweating 13
sweeny 108
sweet itch 239
swingletree 258
synchronous diaphragmatic flutter 

(‘the thumps’) 220
syringes, mouthwashing 29

Tabanus spp. 236
tack 255–260

see also bits
tail 15

tape, roofing gutter 27
tapeworms 44–45, 144–145, 157
tears, artificial 184
teeth

aberrant 252
arrangement 73
attrition 73
cheek 80
condition, importance of 65–66
dentistry 72–89
enamel overgrowths 82–83
eruption 74, 76, 77, 84
examination 75
extraction 29–30, 86–89
loose 85
missing 84
nomenclature 74
numbering system 74
premolars, shedding 81
removal difficulty 78–79
ridges 80–81, 83
wear 73–74, 81

temperature, pulse and respiration 
(TPR), normal values 2

temporal teratoma (dentigerous cycts) 
252

temporalis 73
temporo-mandibular joint (TMJ) 73, 90
tendons 108, 111–113, 118–119, 120, 206
tenosynovitis (thoroughpin) 120
testers, hoof 26
testicles 10–11, 157, 189–190, 196–197

see also castration
testosterone, assessment 190
tests

alpha-2 adrenoreceptor agonist 13
antibiotics sensitivity 1
carrot test 122
Coggins 150
Cuboni 205–206
enzyme-linked immunosorbent 

assay (ELISA) 151
faeces 7, 43, 45
flexion 105
overnight dexamethasone 

supression 12
Schirmer tear 12–13
urine 7, 13
vasopressin challenge 12
water deprivation 11–12
see also diagnostics; examination
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tetanus
antitoxin 100, 112, 192, 204
cover importance 79, 94, 95, 114, 

135
description 176
status check 118, 220, 221
susceptibility, donkeys 99–100
treatment 176
vaccination 55

Theileria equi (Babesia equi) 152
Theiler’s disease 166
therapy 18, 19, 20, 213–214
thermometer 26
thiamine 177
thiopentone sodium 59, 61, 63, 64
thoroughpin (tenosynovitis) 120
throat latch 255
thrombocytes (platelets) 4, 149
thrombocytopenia, immune-mediated 

149–150
thrombophlebitis 148–149
thrombosis, iliac 148
thrush 95–96
thumps, the (synchronous 

diaphragmatic flutter) 220
ticks 152, 234–235

see also parasites
tiludronate, bisphosphonate 100
tiludronic acid 107
tobramycin 38
togavirus 149
tongue 75, 80
tools, orthopaedic management 106
torsion 196, 207–208
toxins 98, 175, 177–178, 228, 249

see also poisons
trace elements 129
trachea 30, 142, 236, 240, 254
training 19–20, 255

see also learning
tranquillizers 58–59, 61, 62, 63, 98

see also restraint methods; sedation
trauma 130, 181, 184, 234, 239

see also wounds
trephine 30
triamcinolone 48
trichomoniasis 165
Trichophyton spp. 39, 242
triclabendazole 45
‘Tridan’ System 74
triglyceride measurement 5, 6

trimmers, hoof 27
trochanter 117
Trombicula spp. 235
trombiculid 235
trypanosomiasis 40, 41, 198, 236
tuberculosis 162, 183, 245
tubes

haematocrit centrifuge 26
nasogastric 155, 156
sampling 5, 6–7, 11
stomach 26
tracheostomy 30

tugs, shaft 260
tumours

mast cell 246
orbital 182–183
secondary 145
skin 245–247
treatment 96
urinogenital 199, 202
see also cancer; sarcoids

tushes (canines) 77, 78
twitch 22–24, 25
tylosin injection 163

ulcers 38, 168, 185–186
uraemia 129
urine 7, 11–12, 13, 26
urinogenital conditions 188–221
urticaria 71, 240
uterus 32, 156–157, 203–204, 207–208, 

214, 218–219
uveitis, recurrent (periodic ophthalmia) 

187

vaccines 54–57, 151–152, 183, 209, 245
vagina 201–202, 246
values, normal 1, 3–4
vasculitis, photo-aggravated 249
vasopressin challenge, test 12
veins, varicose 201
venereal (sexually transmitted) diseases 

165, 197–198
vertebra 122

see also spine
vices, stable 17
viruses

carriers 197
equine sarcoid link 243
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euthanasia advised 151
rotavirus 7, 57, 164
skin 240–241
treatment 139, 150, 161
vaccines 57, 149
warts 241
see also equine herpesvirus

vision 14, 15
vital signs 2, 159
vitamins 69, 130, 167, 177, 179
vitiligo (idiopathic depigmentation) 250
vulva 200–201, 246, 247

warfarin 230
warts 241
water 11–12, 66–67, 68
weight 67, 68, 74–75
welfare

euthanasia 119, 151, 166, 176, 189
factors 67, 162
NSAID administration 95

West Nile virus 57, 238
withers 253

see also shoulder
wobbler syndrome 122
‘wolf’ teeth 29, 77, 78–79, 80
worms

control 43, 163, 165

see also ivermectin
effects 42–43, 45–46, 164–165, 

183–184
microfilarial 183
tapeworms 44–45, 144–145, 157
see also parasites

wounds
classification 131–132
closure 133–134
granulation 88, 89, 128, 129, 134, 

141
healing 127–131, 134–135, 185
management 132, 133
maturation phase 128
puncture 92–95, 132
repair phase 128
treatment 133, 135–136
see also sores; trauma

X-rays 88, 89–91, 101, 174
xylazine 53, 59, 62, 63, 64, 159

yew 230

zinc 5, 7, 9–10, 71, 129
zoonosis 39, 57, 151, 152, 164
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