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Chairman’s Introduction

The welfare issues of dog breeding that are a cause of concern are summarised below and they relate to all types of dog:
Irresponsible breeding and selling
· Over production of dogs;
· Production of dogs with health and welfare problems;
· Inadequate socialisation of puppies;
· Unsuitable facilities and sales outlets, including the manner in which puppies are sold and illegal importation;
· Practices that serve the breeder and not the dog, including health and welfare issues that may arise because of inappropriate breed standards in pedigree dogs and no standards at all for some non-pedigree dogs;

· Failure of breeders to ensure they have an adequate worming and vaccination regime, carry out health checks and use canine health schemes. 
Irresponsible breeding and owning
· Lack of knowledge;
· Insufficient time;
· Lack of compassion;
· Failure to carry out routine worming and vaccination;

· Failure to carry out health checks and use canine health schemes;
· Failure to recognise that dogs are sentient animals with specific behavioural and physical needs.
Other

· Confusing information;
· Need for updating and simplification of existing legislation;
· Inadequate enforcement of existing legislation;
· Necessity to work together for the benefit of dogs; 

· Over reliance on charitable individuals and organisations to manage the problems, rather than to prevent them in the first place.

Problems of an inherited or breed-related nature 

Introduction 

Dr Cathryn Mellersh
Although there has been considerable scientific debate over precisely how, when and where dogs were domesticated it is universally accepted that the wolf is the common ancestor of Canis familiaris, the modern domestic dog. It is still not clear precisely how many origins of domestication there were but a consensus view is that the modern dog originated from as many as several hundred different wolves, most probably from South-East Asia but possibly also from the Middle East, and that ancestors of those very early dogs followed humans, the species that would quite literally ‘shape their evolution’, across the entire globe.
Canid bones and teeth retrieved from archaeological sites have revealed considerable variation in the size and bodily proportions within populations of dogs in the prehistoric period but it is unlikely that distinctive ‘types’ of dogs appeared until about 3000-4000 years ago. Dogs of a greyhound type, for example, are frequently depicted on paintings and pottery from Egypt and Asia and by Roman times hunting dogs, guard dogs, herding dogs and lap dogs were all common. During the 10,000 or so years since the early domestication events man has selected for an increasingly diverse range of conformational and behavioural characteristics that reflect the variety of different tasks he has required his dogs to perform.  

These characteristics form the basis of today’s modern standards for the 400 or so different breeds that are recognised worldwide. Nowadays, however, few dogs truly work for a living, with a small minority being exhibited in the show ring and the vast majority being kept as companions. For some breeds this role-shift has been accompanied by a change of selective pressure from one of function to one of form.

It can be argued that the development of ‘breeds’ with closed stud books and the birth of the dog show, both relatively recent developments in the overall history of the domestic dog, jointly account for the majority of the health concerns that apply to modern breeds of dog.

The problem with closed breed stud books, from the perspective of genetic diversity, is that modern breeds of dog are genetically isolated, with new genetic material being introduced only rarely. The desire of those who breed dogs to produce animals that adhere strictly to a breed standard means that only a small subset of each generation is typically used for breeding, and that certain males (the ‘popular’ sires) produce a disproportionate number of offspring compared to others. The overall effect is that many breeds are characterised by very small effective population sizes and high levels of inbreeding, the effect of which is that spontaneous, deleterious mutations can become concentrated within populations, leading to high incidences of specific inherited conditions in certain breeds. These ‘primary’ inherited disorders result directly from harmful mutations and are not usually associated with characteristics that have been selected for by breeders. The possibility exists, therefore, to eliminate such causal mutations by appropriate breeding strategies without affecting ‘breed-type’.
In contrast, it is not possible to reduce the frequency of any disorder that occurs as a secondary condition until the underlying cause has been controlled. Many such serious and debilitating secondary conditions are a direct result of specific, often exaggerated, physical body types that have been directly selected for. Extreme physical features evolve slowly, over time, and arise primarily from a ‘more-is-better’ mindset. For example, many breed standards specify dogs should have ‘tight eyelids’; tight eyelids do not cause problems, but over-tight eyelids certainly do. So a tendency to breed with dogs that are at the extremes of breed standards, or that display characteristics that are slightly bigger, better or more ostentatious than the dogs currently enjoying success in the show ring, will gradually produce dogs that are increasingly extreme. If these dogs still had to function beyond the show ring, the reduced biological fitness associated with grossly exaggerated features would be self limiting, but in the absence of such selective pressure they can be allowed to persist. For health disorders that arise as a direct result of extreme physical body type the only solution, beyond continuing to treat individual affected dogs, is to breed dogs with a less exaggerated form.

This brief document sets out the initial problems that have been identified by the members of the Advisory Council on the Welfare Issues of Dog Breeding as representing major welfare issues for dogs today and discusses ways in which their impact could be reduced. The problems identified are visible and consist of inherited disorders that are either primarily associated with spontaneous, deleterious mutations or are secondary to an underlying (primary) physical characteristic. All are considered to be a potential or actual cause of pain and suffering. 

Ocular problems linked to head conformation 
Prof Sheila Crispin


What happens when we select for characteristics that change the shape of the head? Not much if we retain the proportions of the normal skull shape, but potentially calamitous if we seek to exaggerate certain features and end up with, for example, heads that are foreshortened and flat, heads with excessive amounts of loose skin, eyes that are abnormally prominent, or eyes that are too small. Such gross exaggerations may result in acute pain or chronic low grade misery. It seems odd that humans have over the years, consciously or unconsciously, encouraged exaggeration in the dogs that they breed and that such exaggeration is often found in dogs that are bred for showing – a situation that might never have arisen if showing had always included a strong working element as part of the assessment. In many working dogs, looks do not matter, but the ability to work is paramount.

Foreshortening of the head with flattening of the face


Dogs with flattened faces, such as the Pekingese and Pug, have a rather shallow orbit, so the eyes are prominent and easily damaged. At worst this means that relatively mild head trauma, or even careless handling, can result in eyeball prolapse – the eyeball is no longer retained in the orbit and this kind of damage almost always results in the affected eye becoming blind. 

The eyes of such dogs are also susceptible to direct trauma, related both to their prominence and the fact that such animals may not be able to blink completely or effectively. The tear film may not be adequately spread over the cornea in consequence and excessive evaporative loss of the tear film is common. 

Failure to blink adequately can result in abnormal spreading of the tear film and this can be a cause of chronic damage to the cornea (exposure keratopathy) and areas of corneal drying (desiccation) with secondary erosion and ulceration, as well as permanent opacity may result. Excessive evaporative loss of tears because the eyes are so prominent can exacerbate the situation. Some affected animals can become blind if the corneal opacities, especially those caused by pigmentary keratitis, are extensive.  The situation is often exacerbated because dogs with prominent eyes have poor corneal sensitivity. This means that ulcers, which are relatively common in dogs of this type, can be difficult to manage, as complications such as progressive deepening of the ulcer and even corneal perforation can occur.

Because the eyes are so prominent the eyelids are very closely opposed to the cornea (the ‘tight’ to ‘overtight’ eyelids referred to in the introduction) and there is often a rather subtle turning in (entropion) of the lower eyelids at the inner corner of the eye (lower medial entropion). When the lower eyelid turns in, the skin hairs rub against the eye, producing discomfort and even frank pain. Tear staining is also likely because the close apposition of the eyelids to the eyeball makes it physically difficult for the tears to drain normally, especially so if fine hairs in the caruncular region act as a wick. Any irritation to the eye from adnexal hairs or nasal folds, will stimulate tear production and make tear staining even more obvious.


Dogs with prominent eyes will also develop problems if anything compromises tear production. There are many causes of dry eye; for example, it may be present from birth (congenital) or immune-mediated in some breeds, but a cause to emphasise in the context of conformation is dry eye directly caused by removal of the nictitans gland with or without excision of the third eyelid. The nictitans gland lies beneath the third eyelid and is an important contributor to tear production. Prolapse of the gland, colloquially referred to as ‘cherry eye’, is a relatively common problem in some of the flat-faced breeds such as the Bulldog and the gland should always be replaced surgically rather than removed, in order to avoid causing unnecessary welfare problems.


In addition to this litany of common problems, some of the flat faced breeds also have the potential for corneal damage from hairs, either from the nasal folds, or the fine hairs that are so common in the caruncular region of the inner corner of the eye, with or without any inturning of the lower eyelid, or because of extra eyelashes (distichia) on the eyelid margins. Extra eyelashes (distichiasis) are common in many breeds of dog (for example, the Cocker Spaniel, American Cocker Spaniel, Welsh Springer Spaniel, Flat Coated Retriever) and are not necessarily a cause of clinical problems, but in breeds such as the Pekingese and Bulldog, which may have distichiasis as well as prominent eyes, an inadequate protective blink and poor spreading of the tear film, there is increased risk of corneal damage. 


Chronic corneal changes are likely over time, most commonly observed as pigmentary keratitis. Slit lamp examination in these dogs usually reveals the presence of fine blood vessels, not always easy to see when pigment obscures them.

Long nose, micropalpebral fissure, small eyes


The presence of a long nose tends to cause relatively minor clinical problems, notably accumulation of mucus at the inner canthus as the only abnormality. This type of abnormality is common in breeds like the Dobermann and Rough Collie. 


If there is a narrow eyelid aperture (micropalpebral fissure) or eyes that are smaller than normal (nanophthalmos – a small but normal eye, microphthalmos – a small abnormal eye) the result may be entropion and varying degrees of visual impairment, irrespective of whether the nose is over-long. When the upper eyelid turns inward, the irritation to the eye comes from the eyelashes (trichiasis) as well as skin hairs. There was a tendency to breed for small eyes in some breeds, notably the Chow Chow, Rough Collie, Smooth Collie and Shetland Sheepdog, in the past, but breeders adopted a more sensible approach once it became apparent that small eyes could be abnormal and vision compromised.

Heads of variable size, with loose or thickened skin, with or without foreshortening


Excessive amounts of loose skin contribute to very poor eyelid anatomy but also provide an excellent medium for the growth of various organisms in any part of the body where they occur (nasal folds, lip folds and leg folds for example). Skin problems are discussed in more detail below. 

The poor eyelid anatomy is largely a consequence of the anatomy of the head and the excessive amounts of skin. The conformational deformities of the eyelids, which may be overlong, and abnormal support at the outer corner of the eye can produce a combination of entropion (eyelid turning in) and ectropion (eyelid turning out) – a macropalpebral fissure. The deformities result in a so-called 'diamond eye' with a characteristic kink in the central portion of the upper and lower eyelids and, most commonly, upper lid entropion and lower lid ectropion. The entropion is a possible source of corneal damage and pain because of direct mechanical abrasion of the cornea from eyelashes and skin hairs. The ectropion results in chronic conjunctival exposure and drying; chronic conjunctivitis and a greater likelihood of infection result. 


Affected dogs cannot blink effectively because of the abnormal eyelid anatomy, so there is inadequate distribution of the tear film and a tendency to develop corneal complications (exposure keratopathy and desiccation). For the eyelids to function effectively they should be in contact with the eyeball and the margins should be adjacent to the eyeball (congruent).


The poor eyelid anatomy means that the upper and lower drainage holes (lacrimal puncta) are usually out of position and this may result in tear overflow with unsightly tear staining. Such tear staining may also result in dermatitis (inflammation of the skin) and secondary infection of the area that is continually wet. 

It is not unusual to have additional problems such as kinking of the cartilage of the third eyelid and prolapse of the nictitans gland in various large and giant breeds of dog. Kinking may be accompanied by tear staining and, or, a mild ocular discharge. The problem can be corrected by excision of the kinked cartilage. The third eyelid should never be removed in these circumstances, because it helps to distribute the tear film and partly compensates for the conformational deformities of the upper and lower eyelids. Prolapse of the nictitans gland (cherry eye) may also occur in large and giant breeds and the gland should be replaced surgically rather than removed.


A number of breeds of smaller size have a tendency to entropion because of excessive amounts of thickened skin, sometimes as part of a more widespread medical condition called mucinosis, not uncommon in the Sharpei for example. In some breeds the eyes are also relatively small (see earlier), a feature that makes it much easier for the eyelids to turn in, or for the normal relationship between eyelid and globe to be adversely affected.


Breed-related anatomical entropion and ectropion may also be seen as the only abnormality in many breeds, including cross-breeds. The abnormalities are usually present at a relatively young age, sometimes when the dog is still a puppy.
Summary
· The ocular problems that accompany poor head conformation may cause chronic low grade misery that, at worst, may lead to complications which result in severe pain and blindness; 
· Affected animals often require frequent medical therapy, which is time consuming, expensive, unpleasant for the dog, and not always easy for the dog’s owners to administer; 

· Surgical correction may be required and is often complicated, especially as more than one operative procedure may be needed. Complex surgical procedures can be very expensive and dogs that have had this type of surgery cannot be shown;

· The abnormalities associated with poor head conformation are not limited to the eye and adnexa, but may include respiratory problems, inability to thermo-regulate efficiently, infections in skin folds, skin excoriation from constant escape of saliva (drooling) or tears (as a result of both tear overflow and excessive lacrimation because of pain and discomfort). 

Recommendations

1. Avoid breeding from dogs with exaggerated conformational defects and do not breed from a sire and dam that share the same gross exaggeration;
2. Keep breed standards under constant review and continue to modify them so that exaggerated conformation is no longer considered to be acceptable;

3. Ensure that dogs with exaggerated conformational defects cannot be shown; 

4. Judicious outcrossing may be needed as a ‘quick fix’ in those breeds where poor head conformation is invariably accompanied by clinical problems that are a source of ocular damage, pain and discomfort, but if breeders can avoid this by the selection of clinically unaffected dogs for breeding, it will provide a strong driver for change;
5. Ocular examination (the eye and adnexa) under, most commonly in the UK, the BVA/KC/ISDS Eye Scheme, combined with the relevant genetic laboratory tests, should be regarded as routine for all dogs used for breeding;
6. Selection for smaller heads within a breed, or outside the breed, may be needed for those bitches that require routine Caesarian Section for the birth of their puppies. The ethical, health and welfare implications of assisted reproduction mean that natural birth, rather than Caesarian Section, must become the norm. 
Breathing difficulty linked to head conformation 
Prof Dan Brockman

Breeding for a flatter face has consequences for upper airway function that can be seriously detrimental to the quality of life and the lifespan of affected individuals. Selective breeding has led to extreme foreshortening or effective absence of the bones of the nose in several breeds. The effect of this is a short or absent nose and the creation of an upper airway that is: 
1. Highly resistant to air flow;

2. Cannot be modified to allow more airflow at times of high demand;

3. Is less effective at dissipating heat;

4. Is less effective as a sense organ.


Although the tip of the nose (nasal planum) is still present in these animals, it is so distorted that airflow is severely restricted. Inside what is left of the nasal cavity, the scrolls of thin bone (turbinates) responsible for heat dissipation and contributing to the sense of smell, are also distorted and crammed into such a tiny space that they protrude into the airway behind the nasal passages (nasopharynx) creating further obstruction to airflow. 


In the back of the mouth (oropharynx and common pharynx) the soft tissues, most importantly the soft palate, tongue and pharyngopalatine mucosal folds, have not reduced in size in concert with the bony foreshortening that has taken place. The combined effect of this is that the pathologically long soft palate and the relatively large tongue-base occupy another space (the pharynx) where air should freely flow. At its worst, the pharyngeal component of these animals’ disease is life threatening, but a long, thick soft palate can also lead to snoring, sleep apnoea, disordered/disturbed sleep patterns, all of which could result in chronic fatigue and behavioral abnormalities such as irritability/aggression.


Finally, the opening of the conducting airway (the larynx) is often weak, either as a primary component of the disease or secondary to constant exposure to a high pressure gradient, so that it partially or completely collapses. The addition of laryngeal complications in combination with the other components (nasal and pharyngeal) is what usually precipitates an obstructive airway crisis.


There are several other consequential effects that may result from the chronic need to generate high pressure gradients between the airways and the atmosphere such as; tracheal hypoplasia, bronchiolar collapse, and gastrointestinal consequences (regurgitation/hiatal hernia).  


Surgical palliation consists of removal of redundant/abnormal tissue from the nostrils (rhinoplasty), the nasopharynx (ethmoid turbinectomy), the soft palate (partial staphylectomy) and the larynx (removal of the mucosa of the laryngeal ventricles). Salvage operations for affected animals include laryngoplasty and permanent tracheostomy. No combination of these is curative and all such airway surgery is considered high risk. Severely affected animals cannot survive without intervention and many die despite this. Less severely affected dogs are unable to function normally in situations of relatively minor excitement or stress, such as playful exercise. Put simply, during normal or routine activities, the body of affected animals writes cheques for oxygen that the airways simply can’t cash. Affected animals are not fit for a normal life.

Summary
· The breathing problems that accompany poor head conformation cause increased lifetime risk for acute airway obstruction and long term compromise to airway function that can result in reduced quality of life.

· Animals with an acute obstructive crisis can die despite medical attention but often require expensive surgical therapy and intensive care to recover from such an event.

Recommendations
Short term

1. Stop breeding from dogs with exaggerated/extreme conformational defects and do not breed from a sire and dam that share the same gross exaggeration;
2. Ensure that dogs with exaggerated conformational defects cannot be shown. 

Intermediate term

3. Promote gathering of data using tested research methods to generate an evidence base that will allow legitimate anatomical conformational limits to be recommended; 

4. Define healthy conformational limits using scientific data; 

5. Make breed standards conform to healthy conformational limits;
6. May require judicious outcrossing programmes to restore brachycephalic breeds to a phenotype that is truly fit for life.  
Syringomyelia (SM) and Chiari-like malformation (CM)
Dr Clare Rusbridge
What is syringomyelia and Chiari-like malformation? 

Syringomyelia is characterised by fluid filled cavities (a syrinx or syringes) within the spinal cord. SM occurs secondary to obstruction of the flow of fluid (cerebrospinal fluid or CSF) around the spinal cord, especially if that obstruction is at the junction between the skull and the neck bones (foramen magnum). The most common predisposing cause in the dog is Chiari-like malformation. The primary clinical sign of CM/SM is pain, either due to obstruction of the fluid and/or a neuropathic pain syndrome due to damage to the spinal cord.  

Chiari-like malformation is a condition characterised by mismatch in volume between the brain (relatively too big) and the skull (relatively too small) such that the cerebellum and brain stem are herniated into or through the foramen magnum.
How common is syringomyelia and chiari-like malformation? 

Brachiocephalicism and miniaturisation appear to be risk factors for CM. The condition is most commonly reported in toy breeds such as the Cavalier King Charles spaniel (CKCS), King Charles spaniel, Griffon Bruxellois, Affenpinscher, Yorkshire Terrier, Maltese, Chihuahua, Pomeranian and Papillon. Partly because of its popularity as a pet, the CKCS is overrepresented. Studies into the inheritance of SM associated with CM in the CKCS have shown it to be a complex trait with a moderately high heritability. It has a varying age of onset – there is 46% prevalence in asymptomatic breeding CKCS, but prevalence increases with age and may be as high as 70% in dogs over six years of age.
Does head conformation contribute to Chiari-like malformation? 

Selection for a smaller dog and brachycephalic head shape is undoubtedly a contributing factor in canine CM/SM. However it is not the only explanation as CM/SM is uncommon in some brachycephalic breeds such as Japanese Chin, Pugs and Pekingese. These breeds are less predisposed because although these dogs have small volume skulls the brain size is also smaller i.e. it fits in the skull. Some experienced breeders of toy dogs predisposed to CM/SM acknowledge that a 'more is better' approach to show breeding may be a contributing factor in the increased prevalence of CM/SM. For example what used to be considered a short high set nose in the Griffon Bruxellois is now no longer short enough to do well in shows. In selecting for certain skull and facial characteristics breeders are unwittingly selecting for craniosynostosis i.e. premature skull suture fusion. When one compares the descriptions of some craniosynostosis syndromes associated with Chiari type I malformation, e.g. Crouzon syndrome, there is a disturbing similarity to some conformation points desired by show breeders 

	Features 
	Crouzon syndrome (branchial arch syndrome)
	Conformational points desired in one brachycephalic toy breed predisposed to CMSM 

	Skull 
	Brachycephaly (short and broad head.
	Broad head, with rounded and often domed skull. Head large in comparison to body. 

	Ears 
	Low-set ears and high prevalence of ear canal malformations 
	Semi-erect, high-set, the smaller the better. 

	Eyes 
	Exophthalmos (anterior displacement of the globe as a result of a shallow orbit after early fusion of surrounding bones)

Hypertelorism (greater than normal distance between the eyes)

Lateral strabismus 
	Large* and wide spaced eyes The ‘large’ eyes desired by some breeders appear larger because the orbit is shallow rather than because the eyeball is enlarged

Showing excessive white in corner of eyes (lateral strabismus) considered desirable by some

	Nose 
	Psittichorhina (beak-like nose)
	Nose placed between the eyes and as short as possible.

	Chin 
	Concave face and protruding chin  because of insufficient growth of the upper jaw (hypoplastic maxilla) 
	Lower jaw curves upwards, and should protrude beyond the upper jaw




What are the clinical signs of syringomyelia and Chiari malformation? 

The most important and consistent clinical sign of CM/SM is pain, however this may be difficult to localise. Owners may describe postural pain; for example pain on jumping or being picked up. Sleeping with the head in unusual positions may be reported. Pain is positively correlated with syrinx width and symmetry i.e. dogs with a wider asymmetrical syrinx are more likely to experience discomfort and dogs with a narrow symmetrical syrinx may be asymptomatic. Syrinxes can progressively expand and a dog which is asymptomatic in early life may suffer pain later. Dogs with a wide syrinx may also scratch, typically on one side only, while the dog is walking and often without making skin contact, such behaviour is often referred to as an ‘air guitar’ or ‘phantom’ scratching. Dogs with a wide syrinx are also more likely to have curvature of the spine (scoliosis). SM can result in other neurological deficits such as weakness and poor coordination. Seizures, balance (vestibular) disorders, facial nerve paralysis (Bell’s palsy) and deafness may also be seen; however, no direct relationship has been proved and this association may be circumstantial. 

CM alone appears to cause significant head and spinal pain in some dogs. 

How is syringomyelia and Chiari malformation diagnosed? 

Magnetic resonance imaging (MRI) is essential for diagnosis and determining the cause and extent of SM. 

How is syringomyelia and Chiari malformation treated? 

The main treatment objective is pain relief and dogs may be medically and/or surgically managed. There is no cure and, at best, treatment improves signs. The clinical signs of CM/SM are often progressive – a recent study found that approximately three-quarters of CKCS with CM/SM-associated neuropathic pain will deteriorate on conservative treatment only. The most common surgical management is cranial/cervical decompression (also described as foramen magnum or sub-occipital decompression) in essence creating more space for the brain by removal of bone. Due to the persistence of SM and/or spinal cord dorsal horn damage it is likely that the post-operative patient will also require continuing medical management for pain relief and in some patients medical management alone is chosen because of financial reasons or owner preference. There are three main drugs used for treatment of CM/SM: drugs that reduce CSF production e.g. cimetidine or omeprazole or possibly diuretics such as furosemide; analgesics; and corticosteroids. Simple actions, for example raising the food bowl and removing neck collars, can also help. 

How can syringomyelia and Chiari malformation be prevented? 

Breeders 

It is recommended that breeders of dogs predisposed to CM/SM screen their stock. A British Veterinary Association (BVA)/Kennel Club (KC) CM/SM Scheme has recently been introduced; the purpose of which is to reduce or eliminate the incidence of inherited CM and SM in dogs. To participate in the scheme, owners will need to have their dog MRI scanned in a veterinary practice and many practices offer a reduced cost CM/SM MRI service. The MRI scans are reviewed by two scrutineers from a BVA-appointed panel of neurologists and radiologists and are graded for severity for both CM and SM. The age at the time of MRI is also taken into account. Results for Kennel Club registered dogs are sent to this official body and it is intended that they will be listed on the online Health Test Results Finder. Results are also sent to the Animal Health Trust, to be included in Estimated Breeding Value (EBV) calculations for a Mate Select Computer programme.
Estimated Breeding Values have the advantage that they are available for all registered dogs, even if the dog has not been MRI scanned or is below the minimum age for screening. They also have the potential to eliminate environmental factors normally associated with a complex trait. Breeding guidelines are also available for the breeds and crossbreeds which do not have an EBV scheme (for more information see http://www.veterinary-neurologist.co.uk/Syringomyelia/BVA-kc-2/). These guidelines concentrate on removal of dogs with early onset SM from the breeding pool.
Pet Owners

Owning a dog with CM/SM can be distressing and expensive. It is recommended that people wishing to purchase a breed of dog susceptible to Syringomyelia:  

· Ask to view the CM/SM reports or certificates for the parents and grandparents. When EBV results from the scheme are available the EBV of the puppy should indicate low risk for CM/SM. A responsible breeder uses health tests and is keen to show a puppy buyer their certificates. Any dog MRI scanned in the UK since February 2012 should have a KC/BVA scheme certificate (coloured purple). Dogs imaged prior to this, or from other countries, should have an MRI report signed by a European or American diplomate in Veterinary Neurology or Radiology. 
· Ascertain that the breeder is adhering to the appropriate Breed Club guidelines e.g. age at breeding and screening for other inherited diseases. 

Veterinary Surgeons 

If a dog has an MRI diagnosis of CM/SM, then the Kennel Club registration and or pedigree details should be submitted, together with the MRI report, to the Animal Health Trust ('Dr Sarah Blott' sarah.blott@aht.org.uk) for inclusion in the EBV database. 

Future direction 

Work to identify the genetic cause of Chiari-like malformation and syringomyelia is in progress, with a view to eventually establishing a DNA screening test. 

There is concern that, in some breeds, CM is so common that it may be a fixed genetic trait. The subsequent development of SM may be dependent on other modifying or protective genes which influence severity and age of onset. It is possible that attempting to select for SM-free dogs by using an EBV Mate Select Programme may merely select for protective traits, reducing the incidence of clinical and early disease, but without reducing the prevalence of the main gene(s) for SM associated with CM. In this instance the only way to reduce the incidence of disease would be to introduce new DNA by outcrossing to a different breed that does not have inherited CM. 

Summary
· CM/SM is an inherited disease which can cause chronic pain and disability and is prevalent in several toy breed dogs 

· Even with treatment many dogs with CM/SM continue to suffer pain and distress. 

· Diagnosis of CM/SM is by MRI which is expensive and often requires referral to specialist facilities. 

· Treatment for CM/SM is often life-long and the signs of CM/SM are progressive in many dogs.

Recommendations

1. Breeders of dogs predisposed to CM/SM should screen their stock though an official scheme and base their breeding choices on an EBV system (if available); 

2. Prospective pet owners should be advised on how to select a puppy with a lower chance of inherited disease; 

3. Veterinary surgeons should be encouraged to submit pedigree information about dogs clinically affected with CM/SM to a central database; 
4. Research into more effective treatment for, and prevention of, CM/SM should be continued.
Idiopathic Epilepsy

Dr Clare Rusbridge

Seizures and Epilepsy
A seizure is caused by abnormal electrical activity in the brain and is characterised by a sudden episode of transient neurologic signs such as involuntary muscle movements, sensory disturbances and altered consciousness. Seizures can be generalised, i.e. affecting both cerebral hemispheres (sides of the brain), or focal (partial) where the electrical disturbance is limited to a specific area(s) of the brain. The most common seizure type in the dog is a generalised tonic-clonic seizure characterised by stiffening of the limbs (the tonic phase), followed by jerking of the limbs and jaw (the clonic phase). 

Seizures are traditionally divided into intracranial causes (i.e. structural or functional brain changes) and extracranial causes (e.g. hyperthermia, metabolic disease, abnormal blood parameters, poisons and toxins). Recurrent seizures are characteristic of epilepsy (i.e. more than one seizure due to an intracranial cause). Intracranial causes of epilepsy can be separated into primary (also known as idiopathic/genetic/hereditary) and secondary (also known as structural/metabolic, acquired, symptomatic, cryptogenic). 
Idiopathic epilepsy is defined as epilepsy with a suspected hereditary predisposition and not in consequence of some other disease or injury. In the dog the epileptic seizures generally start between 1 and 4 years of age, although a number of dogs may be older at first presentation. The dog is generally described as normal between seizures, although some may have behavioural problems, especially if the seizures are poorly controlled; for example, problems such as excessive fear/anxiety, abnormal perception (e.g. barking without apparent cause), abnormal reactivity, attachment disorder, demented behaviour, apathetic behaviour and aggression.  

How is idiopathic (inherited) epilepsy diagnosed? 

The list of possible causes of seizures is daunting and when working up an epileptic patient a systemic approach is advisable to “narrow down” the likely possibilities and rule out non-inherited causes of seizures. Unfortunately, with the exception of the Lagotto Romagnola (juvenile epilepsy) and Miniature Wire-haired Dachshund (Lafora’s disease) there is no definitive test for inherited epilepsy.  

After neurological examination, magnetic resonance imaging (MRI) or computed tomography (CT) are the most helpful tests to evaluate the epileptic patient. However, unless the dog has had recent seizures or cortical atrophy secondary to severe seizures, a dog with idiopathic epilepsy will have normal brain MRI. In addition, for dogs with idiopathic epilepsy obtaining a MRI scan does not necessarily help with determining prognosis or treatment.
Can idiopathic epilepsy be successfully treated?

Epilepsy can be successfully treated in the majority of cases and most animals enjoy a good quality of life. Treatment is aimed at reducing the frequency, duration or severity of the seizures. It is unusual for the seizures to stop altogether. Anti-epileptic drugs (AEDs or anticonvulsants) are the mainstay. The name-tag is somewhat inappropriate as the mode of action of most AEDs is to suppress seizures rather than cure epilepsy. AEDs are not without adverse side effects, of which the most common are drowsiness with increased appetite and urination. Lifelong treatment and monitoring is also expensive. In dogs it is estimated that one-third of all individuals with epilepsy are refractory to AED therapy, for example, a high level of drug resistance has been reported in epileptic Border Collies. Many individuals with drug-resistant epilepsy are unresponsive to multiple drugs with a wide range of mechanistic actions.

How common is idiopathic epilepsy? 

It is generally regarded that epilepsy has a prevalence of 1-2% in the dog population and many dog breeds are predisposed to epilepsy; the inherited diseases in dogs website (http://www.vet.cam.ac.uk/idid/) lists 42 breeds. The studies needed to gain a more accurate insight into the disease require a high level of breed club and individual breeder cooperation. Understandably there is often an unwillingness of breeders to reveal that one of their dogs is epileptic; this combined with a complex mode of inheritance and difficulty in making a definitive diagnosis means that there is a paucity of studies in this area. In addition some dogs with inherited epilepsy develop their first seizures subsequent to being bred from. 
The inheritance of canine epilepsy has not been determined in the vast majority of breeds and in most breeds is likely to be complex. In some breeds, male dogs are more likely to have seizures than females.  
What is the welfare impact of idiopathic epilepsy? 

Although many dogs can be successfully treated, a diagnosis of epilepsy has serious implications for both pet and owner. Dogs with epilepsy have an increased risk of premature death as compared to the general population of dogs. Rarely, sudden unexpected death in epilepsy (SUDEP) may occur. Owning an epileptic dog can be problematic. Medication is usually given at set times which may impact on work schedules and social life. The ability to have holidays may be compromised, as leaving the dog in a boarding kennel without 24 hours supervision may not be advised. If the dog is prone to clusters of seizures then during the cluster the owner may feel unable to leave the dog unattended. In addition, the side effects of AEDs can have a daily impact on the dog, for example increased drowsiness and predisposition to other disorders like obesity, as well as long-term complications of therapy such as liver disease. Some owners request euthanasia of their epileptic dogs because of the cost of managing the condition, or because of the real or perceived impact on family life.
Summary
· Idiopathic epilepsy is a disease with a major welfare impact which is not curable in most dogs and often requires life-time management. 

· The tendency to develop idiopathic epilepsy is inherited in many breeds, although the precise mode of inheritance is usually unknown. There is no definitive test in the majority of cases and therefore no easy way for a breeder to select dogs that do not have this inherited tendency. 

Recommendations

1. Co-operation between breeders, breed clubs and researchers is paramount. This can only be achieved if breeders are motivated to address this issue and if they are confident that information they disclose will be treated confidentially. In addition, any information provided, for example, about affected dogs, should be truthful and complete. 

2. Improved monitoring of the incidence and prevalence of epilepsy is needed. Identification of the genetic factors associated with epilepsy is pivotal to being able to develop a DNA screening test. 
3. Veterinary surgeons should be encouraged to submit blood left over from diagnostic tests to hospitals and institutions that can extract and store DNA with a view to future or existing genetic studies. To enable veterinary surgeons in general practice to do this they must be aware of the need and it must be a simple process, e.g. easy to access and use forms characterising the phenotype, postage paid envelopes and clear instructions. 

Heart disease with a known or suspected inherited basis

Dr Joanna Dukes-McEwan 

Heart disease in dogs is common and is a major cause of morbidity and mortality. Heart disease may be subdivided into:

· Congenital heart disease; a structural heart defect which the puppy is born with

· Acquired heart diseases; a structural or functional heart defect which can develop in middle or older age. 

For most of the congenital heart diseases and the acquired heart diseases, any treatment intervention is palliative (e.g. the treatment of congestive heart failure). With a few exceptions for some congenital heart diseases, the conditions cannot be cured and treatment aims to reduce severity, rate of progression, reduce risk of sudden death or improve quality of life. Therefore, heart disease in dogs is of welfare importance. 

There are breed predispositions for most of the congenital and acquired heart diseases. Therefore, it is inferred that there is a genetic predisposition within certain breeds. There is some published evidence supporting the familial nature of particular diseases within a breed, including pedigree and segregation analyses and some diseases in certain breeds have undergone linkage analysis or genome wide association analysis. However, it is becoming clear that some conditions hypothesised to be single gene disorders within a given breed are likely to be more complex than originally considered. 

Crossbred dogs may also suffer from certain of the congenital and acquired heart diseases; they are not unique to pedigree dogs although the high incidence in certain breeds is concerning and suggests that the narrow gene pool, founder effect, popular sire or inbreeding in a particular breed may increase incidence in contrast to the general canine population. There is no clear evidence that the Kennel Club breed standards or that external conformation factors play a role in susceptibility to a heart disease. However, there are some general conclusions such as small and toy breed dogs are more likely to develop congestive heart failure due to myxomatous degenerative valvular disease and that large and giant breed dogs may be more likely to develop dilated cardiomyopathy. 

Congenital heart diseases
Patent ductus arteriosus (PDA)

There is significant evidence that this has a genetic basis in certain breeds (for example, Keeshonden, Pembroke Corgis, Toy and Miniature Poodles) although it is also seen in cross-breed dogs (especially German Shepherd Dogs and Border Collies and their crosses). It is more likely to occur in bitches than males and this sex predisposition is not evident in other heart diseases. The ductus arteriosus is a normal vessel in the foetus but after birth, it should close. If it does not, there is continuous shunting of blood between the aorta and the pulmonary artery, overloading the lungs and the left side of the heart, which eventually leads in most cases to congestive heart failure. It is very important to diagnose as early as possible since this is one of the few congenital heart defects which may be cured, by open chest surgery or minimally invasive key-hole procedures via catheterization. The outlook for affected dogs is much poorer if the diagnosis is made once they have developed congestive heart failure, or the heart muscle function is adversely affected. Affected puppies have a characteristic continuous murmur and the primary veterinary examination is very important for that puppy and so that the breeders can be advised to avoid breeding the sire and dam together again. 

Aortic stenosis

This is one of the most common congenital heart defects in dogs. Either the aortic valve or the area beneath (or above) the valve is narrowed, so flow leaving the left ventricle into the aorta is fast and turbulent (giving a heart murmur) and there is a pressure load on the left ventricle. Although this is a congenital heart disease, lesions can progress after birth, so the heart murmur may increase as the puppy grows. Aortic stenosis is prevalent in certain breeds, especially larger breeds such as the Boxer, Newfoundland, Rottweiler and Golden Retriever. Heart testing schemes, based on cardiac auscultation, have been run by certain breed clubs and breed councils (e.g. The Newfoundland Club, the Boxer Breed Council) in association with the Veterinary Cardiovascular Society. Dogs with louder heart murmurs have the more severe disease. These schemes are successful in that the number of puppies with severe disease presenting to cardiologists have reduced. Because of the progressive nature of the lesions, the official heart testing should be when the dog is mature (12 months old). In some breeds, mild disease may not be detected and so Doppler echocardiography is used, and peak aortic flow velocity recorded (the faster the flow, the worse the stenosis). Dogs with severe aortic stenosis are at risk of exercise intolerance, syncope (fainting) and sudden death. There are no reliable treatment options. In contrast, some dogs may have only mild disease which does not affect their activity level, quality of life or life-span. There is evidence from at least one UK breed (Boxers) that selecting unaffected or mildly affected dogs for breeding by heart testing does reduce the proportion of severely affected dogs. Some dogs in breeds predisposed to aortic stenosis may also have narrower aortic roots than other dogs of similar body size although the significance of this is uncertain (Boxers and Bull Terriers). 
Other congenital heart diseases

Pulmonic stenosis is a narrowing of the pulmonic valve, or close to the valve, which obstructs flow leaving the right ventricle going to the pulmonary artery to the lungs. Again, heart murmur grade correlates with severity. This condition can be treated palliatively in certain dogs (balloon valvuloplasty). However, in two brachycephalic breeds, the Bulldog and Boxer, the condition may be associated with abnormalities of the coronary artery which mean that balloon dilation of the obstruction is not possible or is risky. Although there are well defined breed predispositions to pulmonic stenosis, the familial nature and mode of inheritance are unclear. Other commonly affected breeds include Cocker Spaniels, Miniature Schnauzers and Bull Mastiffs. No official heart testing schemes are currently run. The primary veterinary surgeon examining puppies therefore has an important role.  
Mitral and Tricuspid Dysplasia are congenital abnormalities of the mitral and tricuspid valves, usually resulting in incompetence of the valves. There are strong breed associations for both conditions and tricuspid dysplasia has been mapped by linkage analysis to chromosome 9 in the Labrador Retriever. Auscultation is reliable at detecting a heart murmur in mitral dysplasia, but it is less useful in tricuspid dysplasia. Breeds predisposed to mitral dysplasia include Bull Terriers and Great Danes.
Ventricular septal defects (VSD) are less common in dogs than other species, but they can still be associated with specific breeds such as the Cocker Spaniel and West Highland White Terrier. Very little is known about the genetic basis or inheritance of VSD, although there are some known candidate genes.
Acquired heart diseases
Myxomatous degenerative valvular disease (MMVD) 
Myxomatous degeneration of heart valves can be regarded as a normal ageing process and the characteristic pathological changes can be recognised in any elderly dog of any breed or crossbreed undergoing post-mortem examination. However, of particular concern is that this process occurs prematurely and progresses faster in small dogs in general. The Cavalier King Charles Spaniel and Dachshunds are examples of predisposed breeds. Although the Cavalier King Charles spaniel may have a premature onset, a more rapid progression than that found in other breeds is not shown. The degenerative changes predominantly affects the mitral valve (so the condition is also known as mitral valve disease), leading it to become incompetent and leaky (mitral regurgitation), giving the characteristic heart murmur. This leads to volume overloading of the heart, and eventually pressures build up in the heart, resulting in damming back in the lungs (pulmonary oedema), leading to the signs of congestive heart failure (e.g. shortness of breath, coughing). Median survival time, even with optimised congestive heart failure treatment, is only 6 months after developing congestive heart failure signs. However, the time period from first detecting the heart murmur until the mitral regurgitation is severe enough to result in congestive heart failure may exceed five years. 

For the Cavalier King Charles Spaniel there has been an attempt to address this problem by requiring annual heart testing (stethoscope), and avoiding breeding from dogs or bitches with premature onset of a heart murmur. However, rather than delaying breeding until dogs become elderly, the status of parents are also included prior to breeding. The age of onset does appear to have an inherited basis and a genome wide association study has identified loci within the genome which segregate between the cohort which are premature affected and the cohort with late onset disease. 
Dilated cardiomyopathy (DCM)

Dilated cardiomyopathy is an acquired heart muscle disorder, where the heart fails as a pump. Pressures may build up in the heart, leading to fluid coming out of the circulation into the lungs (pulmonary oedema) or in to body cavities (ascites; free fluid in the abdomen, pleural effusion; free fluid in the chest cavity). Affected dogs often show marked exercise intolerance, weight and muscle loss and have severely compromised quality of life. Once congestive heart failure signs develop, even with optimised treatment, survival may only be weeks or months. This condition predominantly affects large and giant breeds of dog such as the Dobermann, Newfoundland, Irish Wolfhound and Great Dane, with some exceptions (Spaniel breeds); it is rare in cross breed dogs. It has long been suspected to have a familial or genetic basis, which has been confirmed in some breeds. In most breeds, inheritance was believed to be autosomal dominant, but there is evidence from breeds such as the Irish Wolfhound that dilated cardiomyopathy is not a single gene disorder. 

In some breeds, the cardiomyopathy is associated with abnormal heart rhythms. Atrial fibrillation is an excessively fast heart rate which is common in large and giant breeds with CHF. In some giant breeds, it may precede any clinical signs or onset of congestive heart failure. Ventricular arrhythmias (e.g. ventricular tachycardia) are particularly common in certain breeds and are believed to be associated syncopal (fainting) episodes or even sudden cardiac death (presumed due to ventricular fibrillation). In certain breeds, for example, the Dobermann, sudden death is remarkably common, and it may be the first and only sign of a heart problem. Many experienced owners or breeders of these affected breeds may even regard it as ‘normal’ that a dog may drop dead in middle or older age and may never inform their veterinary surgeon or request a post-mortem examination. The genetic basis of dilated cardiomyopathy is under investigation. At least two potential loci have been mapped in the Dobermann (chromosome 5 and 14, with one known gene implicated (PDK4 on chromosome 14). Arrhythmogenic right ventricular cardiomyopathy (ARVC) is another specific form of cardiomyopathy affecting the Boxer. One gene (striatin) has been associated with the disease, but it is probable that there are other genetic causes still to be identified.
Screening for cardiomyopathy is not easy, as this is an acquired disease and results of screening tests early on in the dog’s life may be completely normal. The disease evolves over years, as serial screening can identify affected dogs eventually, but results can be equivocal during this evolution. Screening includes echocardiography and 24 hour ambulatory ECG recording (Holter monitoring) in breeds at risk of arrhythmias. However, as the disease may not be manifested until the end of a breeding career, such testing does not always prevent transmission of disease to progeny. In the future, genetic testing may be possible, although the genetic heterogeneity so far apparent in Boxers and Dobermanns means that clinical screening may also be required. There is evidence accumulating that medical management of dogs in the preclinical stages of dilated cardiomyopathy (diagnosis made but no clinical signs) can delay the progression into congestive heart failure, so screening benefits the individual dog. 
Recommendations

In attempting to address the problem of both congenital and acquired heart diseases in dogs, the following need to be taken into account:

1) The importance of the primary veterinary examination prior to or after purchase of a puppy, so that both the new owner and the breeders can be suitably advised.  

2) In breeds with high prevalence of a particular disease, the breed councils/clubs/societies have set up heart testing schemes, in association with the Veterinary Cardiovascular Society. Heart testing by auscultation (use of a stethoscope) can identify most cases of congenital heart disease because of the presence of a heart murmur. One-off testing, as a puppy and once the dog is mature (e.g. 12 months old) identifies significant cases. MMVD can be similarly reliably identified by cardiac auscultation both by the primary veterinary surgeon and by cardiologists. However, this needs to be serially repeated through the dog’s life, e.g. annually. Dilated cardiomyopathy may have no auscultatory abnormalities and screening is far more complex and may include echocardiography, ambulatory ECG monitoring and blood testing, for cardiac biomarkers. This is costly and time consuming, especially as it also needs to be serially repeated. There was a move to the Kennel Club/British Veterinary Association taking over the umbrella of heart testing schemes although this has not been concluded so far. It has been difficult to include all breeds and all conditions on one form, and dealing with acquired heart diseases is always going to be problematic because of the need for repeat testing, e.g. annually. 

3) There is still a lack of UK specific prevalence data for many of the breed associated problems. If breed clubs or the Kennel Club held records of morbidity/mortality data, true incidence of new cases per year could be monitored and early action taken for new emerging problems or increasing numbers of cases.  
4) The significant advances in canine genetics and the fact that dogs have many diseases of comparative importance to humans mean that we should aim to collect pedigree, DNA and phenotype data from dogs with various conditions and attempt to identify genes implicated with these conditions. If such genetic testing was shown to be reliable, then genetic screening of even acquired heart diseases may be possible and provide the breeder with an important tool in making decisions about breeding. 
Breed-related and inherited skin conditions

Dr Janet Littlewood

Whilst there are a number of congenital, inherited disorders of the skin that have been reported sporadically in the dog, such as aplasia cutis (absence of skin), epidermolysis bullosa (congenital blistering conditions), cutaneous asthenia (Ehlers-Danlos syndrome, hyperextensible skin) and ichthyosis (abnormal scaling), these are generally uncommon to rare. The severe conditions are relatively easily recognised and further dissemination of the condition limited by removal of parents from breeding programmes; animals affected with severe inherited defects do not usually survive to be used for breeding.

A number of primary keratinisation defects that are not life threatening are recognised in certain breeds, where mildly affected individuals may survive to be used in breeding programmes if the condition is not identified. Some of these ichthyotic conditions may be accompanied by other ocular adnexal abnormalities that may result in significant welfare issues, such as failure of tear production and resulting keratoconjunctivitis sicca, or ‘dry eye’. If abnormalities of skin differentiation and shedding are recognised in a family or line of dogs then removal of affected and closely related dogs from breeding programmes should result in a decline in the prevalence of these conditions.

Breeds which have excessive skin folds as a result of breed standards and type, such as some of the chondrodystrophic dwarfed breeds, brachycephalic breeds and screw-tail breeds, are prone to potentially unpleasant and uncomfortable infections in these fold areas – so called ‘intertrigo.’ Overgrowth of commensal yeast and bacterial organisms and opportunistic infections with pathogens may occur and be associated with significant inflammation and exudation. These may, on occasion, be a potential risk to immunocompromised members of the owner’s family as a source of large numbers of microbes that might cause an infection. Excessive facial and nasal folds and loose facial skin can also result in ocular damage as well as contributing to respiratory compromise in brachycephalic breeds. 
In some breeds, such as the Sharpei, there may be excessive accumulation of connective tissue ground substance, mucinosis, which is also associated with secondary infection as well as a tendency to ooze from the skin surface; often extremely refractory to therapeutic interventions. Many of these intertriginous problems could be limited, or avoided, by not breeding to produce extreme examples of the breed standard.

An extremely troublesome skin condition that runs in families, although the true nature of the heritability of the problem remains unclear, is demodicosis. This condition is characterised by an overgrowth of follicular mange mites. These mites are considered to be commensals, in small numbers, but in young, immature animals the presence of large numbers of mites is associated with clinical signs of alopecia and also a risk of secondary bacterial skin infections (pyoderma). Although localised disease frequently self-cures as pups grow and mature, some cases may be generalised and fail to resolve. Treatment of demodicosis can be challenging, protracted and expensive and not without risk of toxicity to the patient and, depending on the product used, also to personnel involved in treating the patient. In addition, adult onset disease is seen, which is often extremely challenging to manage. It is already an accepted recommendation that any animal that has suffered from demodicosis should never be used for breeding and bitches that have produced affected puppies should also be withdrawn from breeding programmes. It is less clear whether sires of affected puppies should be removed from breeding programmes.

Atopic dermatitis is a common skin condition, which may affect up to 15% of some breeds of dog. Many breeds are predisposed to develop this condition and the tendency to develop allergic disease is well recognised as running in certain families. Atopic dogs are frequently hypersensitive to allergens similar to those that cause allergic disease in humans, and the prevalence of the disease in dogs may well be increasing in parallel with the increase in prevalence well documented in human patients. Canine atopic dermatitis is the single most common reason for referral to dermatologists and typically this condition comprises around 75% of the referral case load in companion animal dermatology practice. Although there is an environmental component to the disease, there is a strong heritable component, estimated to be 0.47 (with a standard error +/-0.17) in Labrador and Golden Retrievers. The clinical manifestations of atopic dermatitis are quite variable, from mild and not requiring any or only minimal therapeutic intervention, to severe and presenting a significant welfare issue in severely affected individuals and a challenge to both clinicians and owners to manage. It is rare for affected dogs to become naturally tolerant to allergens to which they are sensitised and lifelong treatment is usually required. Secondary infections and secondary otitis externa are common complications and add to the morbidity of affected individuals and can result in life-threatening infections if resistant organisms become involved or, more often, chronic ear problems may develop which can lead to end-stage irreversible changes that require total ear canal ablation – painful and expensive surgery which leaves the dog profoundly deaf. 

Dogs suffering from canine atopic dermatitis should not be used for breeding. By removing parents of affected dogs from breeding programmes the prevalence of the disease can be reduced and some success has already been achieved in reducing prevalence amongst Guide Dogs for the Blind. Unfortunately, affected animals may already have been used for breeding before they become clinically affected themselves. By being aware of clinical signs that may be early indicators of a dog potentially developing atopic dermatitis, such as episodes of superficial pyoderma or episodes of otitis externa, it may be possible to avoid breeding from animals that later develop full blown signs of atopic dermatitis.

Recommendations

1. Parents producing puppies with congenital inherited skin problems should be removed from breeding programmes; animals affected with severe congenital inherited defects do not usually survive to breeding age.

2. If abnormalities of skin differentiation and shedding are recognised in a family or line of dogs then removal of affected and closely related dogs from breeding programmes should result in a decline in the prevalence of these conditions.
3. Skin fold and intertrigo problems could be limited, or avoided, by not breeding to produce extreme examples of the breed standard.
4. Any animal that has suffered from demodicosis should never be used for breeding and bitches that have produced affected puppies should also be withdrawn from breeding programmes. The situation with regard to the sires of affected puppies requires clarification.
5. Dogs suffering from canine atopic dermatitis should not be used for breeding. By removing parents of affected dogs from breeding programmes the prevalence of the disease can be reduced. Arguably, the same approach should be considered for animals with early indications of atopic dermatitis. 

Limb defects (including hip dysplasia and elbow dysplasia)

Professor John Innes

Introduction

Limb defects are common in certain breeds. Many of these problems become apparent in early life as the developing skeleton grows. Although some of these problems, such as hip dysplasia, have been recognised for some considerable time, it has been challenging to reduce the prevalence of these conditions in breed populations due to the complex nature of the aetiology of such conditions.

Hip dysplasia (HD)

Hip dysplasia is defined as a varying degree of laxity of the hip joint permitting subluxation in early life, giving rise to varying degrees of shallow acetabulum and flattening of the femoral head, and finally inevitably leading to osteoarthritis. The clinical effects of the disorder are variable but dogs can suffer from chronic hip pain from a few months of age. Although the pain may abate as dogs reach maturity, this is not always the case, and often the pain returns as the osteoarthritis progresses to such a point that stiffness, pain and lameness return.

It has been known for several decades that hip dysplasia has an inherited component. Heritability estimates vary both with the method used to measure hip dysplasia and the population under study, but are typically in the range of 0.3-0.5. This has encouraged the use of screening and breeding programmes in many countries including the UK. These schemes are based on the detection of phenotype, typically from one year of age onwards. In the UK, the BVA/KC Hip Scheme assesses radiographic features of canine hips and assigns a score to each dog intended for breeding. Breeding from dogs with lower scores aims to reduce the prevalence of the condition in pedigree dogs. Recently, the use of estimated breeding values (EBVs) aims to increase the rate of reduction in disease prevalence. Despite the efforts of such breeding schemes, the occurrence of hip dysplasia and subsequent osteoarthritis remains high. There are issues with radiographic screening since the position of the dog is not optimal for the detection of hip laxity.

Research into the genetic basis of HD continues and, ultimately, genetic testing for this polygenic trait must be the goal. However, there are still significant challenges in identifying the major genetic factors associated with HD.
Elbow dysplasia (ED)

Elbow dysplasia sounds as if it should be similar to hip dysplasia but, in fact, it is a term for a group of poorly understood developmental disorders that affect growing dogs of mostly medium-large breed dogs. The separate disorders grouped under this term include:

1. Osteochondral fragmentation of the medial coronoid process (FMCP): This is the most common form of elbow dysplasia and studies suggest that ~97% of young dogs suffering from elbow pain have this form. The aetiology is obscure but the pathology starts with osteochondral fragmentation of the medial coronoid process adjacent to the radial incisure. The disorder inevitably leads to progressive osteoarthritis of the elbow and is usually bilateral. Dogs often present from 5-9 months of age and, although the pain may diminish, even disappear, as dogs reach maturity, this is not always the case, and often the pain returns as the osteoarthritis progresses to such a point that stiffness, pain and lameness return. The range of breed types affected appears narrower compared with hip dysplasia.
Again, there is an inherited component to this disorder with heritabilities in the range of ~0.3-0.7. Radiographic screening programmes have also been introduced, but are of more recent origin than those for HD. The challenge with FMCP is that the primary lesion is almost never visible on radiographs and thus the radiologists rely on the secondary signs of osteoarthritis to indicate the presence of the disorder. There can be significant delay in these signs appearing and this delay can occur at a critical time for breeders (1-2 years of age) meaning that dogs screened at one year of age may have the disorder but not show the phenotype on the radiograph.

A genetic correlation between HD and ED has been identified.

2. Ununited anconeal process (UAP): This form of ED involves a failure of the anconeal process to unite to the olecranon in the developing elbow. It is an uncommon form of ED.
3. Osteochondritis dissecans of the medial humeral condyle (OCD): Again, this is an uncommon form of ED and involves the appearance of a loose flap of cartilage on the articular surface of the humerus.

4. Elbow incongruity: This is a very poorly defined condition because the limits of normality for elbow congruity have not been defined. It is therefore a subjective assessment of elbow conformation and the “goodness” of fit between the articulating surfaces. However, plain radiographs are problematic when defining such relationships and further investigations with advanced imaging modalities such as computed tomography (CT) will be necessary to define the condition acceptably.
Incomplete ossification of the humeral condyle (IOHC)

This is a relatively recently described condition but one perhaps seen with increasing frequency. It also occurs as a developmental abnormality of the distal humerus and so, arguably, could be lumped in with other conditions known as ED. In the UK, the condition is almost exclusively confined to Spaniels. It causes a predisposition to fracture of the humeral condyle but may also cause pain and lameness in the prodromal stage. Heritability studies are lacking but the restricted breed distribution suggests an inherited component.

Growth deformities of the antebrachium

Some degree of deformity of the antebrachium is standard for certain breeds of dog. These are generally classified as chondrodystrophic breeds and include Basset Hounds, Dachshunds Terriers, Spaniels etc. The so-called ‘Queen Anne legs’ represent this conformation. Whilst in most dogs this does not lead to pathology, when the feature is exaggerated, there can be associated subluxation of the elbow or carpus leading to pain and lameness and secondary osteoarthritis.

Cranial cruciate ligament rupture (CCLR)

This is perhaps the ‘elephant in the room.’ Cruciate ligament rupture is an extremely common orthopaedic condition in dogs. In 2003, it was estimated that the US dog-owning population spent a staggering $1.3 billion on veterinary care for their pets with this condition. It is common across a range of breeds but tends to occur in middle-age. Affected dogs have pain and lameness and there is progressive osteoarthritis which tends to decrease mobility over a 3-5 year period. Surgical treatment is generally recommended for medium-large breed dogs, hence the large healthcare costs. Recent cohort studies indicate that 54% of affected dogs rupture the contralateral CCL at a median interval of 2.6 years.
Epidemiological data indicate breed predispositions for CCLR and there are more recent data which indicate an inherited component. There are no screening programmes for CCLR because there are no phenotypic markers that indicate disease until the CCL ruptures, which may be later in life (beyond the time of breeding). There are ongoing studies in UK and USA to identify genetic associations in certain breeds with CCLR.

Summary

Orthopaedic conditions (limb defects) are common in dogs. Often these are disorders that start during skeletal development and can therefore cause pain and lameness from a young age. Many of these conditions can be bilateral, and such symmetry can limit the appearance of clinical signs because lameness may be less obvious for bilateral problems compared to unilateral pain. The expenditure on treatment of these conditions is considerable and thus the welfare implications are clear. For example, the annual spend on NSAIDs for chronic musculoskeletal pain in dogs in the developed world is ~350 million.

Recommendations
1. Maximum use of established screening programmes for HD and ED is to be encouraged. In addition, optimum use of such data is essential if progress is to be made with reduction in frequency of disease. The cost : benefit of such schemes should be kept under constant review.

2. There should be continued efforts to identify genetic associations with these common disorders such that phenotypic screening programmes may be phased out in favour of more effective, more cost-efficient genetic tests.

3. Further data on the physiological consequences of varied skeletal conformation should be pursued such that safety limits for skeletal conformation might be developed.

Addendum
Responsible dog breeding not only involves the selection of appropriate animals to ensure the physical welfare of offspring, but the provision of a suitable early environment. This is important in ensuring that the behavioural development of puppies results in adult dogs suitable for living in a domestic environment. Inadequate early environment can result in a number of different physical and behavioural problems, which can have profound effects on the welfare of dogs throughout their lives and impact on the success of dog-owner bonds. It is clear that modern life styles do not always sit easily with the responsibilities of dog ownership and the Advisory Council was unanimous in adding ‘separation related behaviour’ to the priority problems, as this is a common problem with considerable welfare implications and one that arises predominantly as a result of early life experiences. This is the first of what will be key contributions considering environmental aspects of dog breeding that are of crucial importance in relation to disease, health, welfare and behaviour.
Separation related behaviour: a serious but often hidden welfare issue for domestic dogs 

Dr Rachel Casey 

What is separation related behaviour?

Separation related behaviours are sometimes known as ‘home alone’ or ‘owner absent’ behaviours, and describe the range of undesired behaviours which dogs may show when left alone in the house by their owners. This might include howling, barking, destruction or toileting. Dogs usually show these behaviours soon after they are left. 

Separation related behaviour (SRB) is a very common problem in the dog population: for example a longitudinal study of Labrador Retrievers and Border Collies, found that over 50% of dogs had displayed SRB by 18 months of age. Questionnaire surveys of dog walkers carried out in different locations in Southern England revealed that 13% of dogs from the general population were currently exhibiting SRB and a further 11% had done so at some time in the past. 

Why do these behaviours develop? 

‘Separation related behaviour’ is a descriptive term: it groups together all undesired behaviours which occur when dogs are left alone. However, not all dogs show these behaviours for the same reason. For example, some dogs may be destructive when owners are out because they are inhibited from playing and chewing when their owners are present, because of punishment. These behaviours may also arise where dogs anticipate an aversive event, because something has previously happened whilst their owners were out (e.g. a loud noise) and they have associated this with being alone. However, the majority of dogs develop these behaviours as a result of not learning to cope with social isolation whilst puppies, resulting in anxiety when left alone throughout life. 

Why is this issue relevant to dog breeding? 

The Advisory Council is highlighting this problem because it is common, generally arises due to early experiences, and significantly compromises the welfare of dogs over long periods. Prevention of the problem lies in adequate habituation of puppies early in life to separation from people. 

Why are these behaviours so common?

The dog has changed significantly from its ancestral species, behaviourally as well as physically, over the process of domestication. This means that many of the ‘traditional’ interpretations of dog behaviour based on models of wolf behaviour are no longer considered applicable. However, dogs have retained a fundamental characteristic of the wolf; their highly social nature. It is normal for dogs to spend their time with other dogs, engaging in social activities, and it is not a natural occurrence for members of the species to be socially isolated. 

When isolated, puppies will naturally show behaviours in order to regain social contact, such as vocalising or trying to escape. These behaviours are motivated by anxiety about being separated from their mother, siblings or human family and can continue for a long time. Behaviours which are ‘successful’ in preventing owners leaving, or getting them to return become reinforced: in other words they are more likely to be used by the animal again the next time it is in the same situation. For example, if a puppy barks when it is first left alone, and the owner returns, the puppy is more likely to bark next time, because this previously worked to ameliorate its distress. With repetition, this behaviour can become established such that dog may bark for prolonged periods whilst owners are out – eventually the behaviour ‘works’ for the dog when owners return. 

Because returning to puppies reinforces behavioural responses which are undesired, it has previously been suggested that puppies should be left alone and ignored if they show signs of distress. However, this approach is no longer recommended as it can lead to prolonged periods of distress for puppies. These puppies may remain anxious throughout life when left alone, even though they do not show any ‘problem’ behaviour for their owner, such as destruction or vocalisation. Indeed, although undesired responses such as barking and destruction are common in dogs, even more dogs are distressed when left alone but do not show ‘problem’ behaviours. Rather, these show more subtle signs of anxiety, such as pacing, restlessness or repetitive behaviours, which the owners may not recognise or seek help for.
Recommendations

1. The risk of separation related behaviours can be substantially reduced by starting the process of habituating puppies to social isolation in the breeder’s environment. This should be achieved by a programme of initially momentary separation of each puppy from its mother and litter mates in the presence of people, building up to gradually longer periods of separation from other dogs, and ultimately brief separation from dogs and people. Such programmes prepare puppies for experiencing separation from littermates when homed, and start habituating them to cope with the periods of complete social isolation which are a common element of domestic life for dogs. 

2. On homing, owners are encouraged to gradually accustom their new puppy to social isolation. This may be achieved, for example, by gradually moving the location where the puppy sleeps away from owners, such that the puppy does not become anxious in this situation. 

3. Further research is required to understand the extent to which anxiety associated behaviours are influenced by genetic factors, and the Advisory Council suggests that research is needed into the identification of characteristics which influence behavioural styles and potential genetic markers, for these are important in selecting dogs best suited for the domestic environment.

4. Owners need to be aware that dogs showing separation related behaviours are distressed, rather than ‘naughty’ or ‘dirty.’ These behaviours can be successfully treated, and owners should seek advice from a qualified behaviourist* when they see signs of separation behaviours. 

*Veterinary Behaviourists or Clinical Animal Behaviourists as defined by the Animal Behaviour and Training Council (ABTCouncil.org.uk) have standards of qualification and experience for animal behaviour modification,
Final Comments from the Chairman
· Breeders have a responsibility to ensure that good welfare drives their ambitions, that the dogs they breed are healthy, that they have taken sensible steps to reduce the risk of infectious and non-infectious disease and that they are aware of any health issues, including breed-related and genetic disease, within the breed or crossbreed. They should adhere to the Advisory Council’s standard for breeding and use a reputable puppy contract, such as that produced by the BVAAWF/RSPCA. They should make use of the health schemes appropriate for the dogs they produce and should remain a continuing source of good advice and support for the owner after the puppy has gone to it new home;

· Prospective owners should be well informed about all aspects of dog ownership before they acquire their dog and take great care to ensure that the dogs they buy have been produced by reputable breeders. Puppies should be seen with their mother in the premises where they were born; should be permanently identified before they leave their mother and a formal puppy contract (ideally that of the BVA Animal Welfare Foundation and RSPCA) between seller and buyer, together with other relevant paperwork, should be part of the transaction. 

· Animal Welfare legislation makes owners and keepers responsible for ensuring that the welfare needs of their animals are met, including the need “To be protected from pain, suffering, injury and disease.” Furthermore, “anyone who is cruel to an animal, or does not provide for its welfare needs, may be banned from owning animals, fined up to £20,000 and/or sent to prison.” The responsibility for ensuring that healthy dogs are produced lies firmly with the breeder. However, the responsibility for ensuring that puppies from parents with health problems, such as exaggerated defects, are not purchased from poor breeders must rest, in part at least, with potential owners. If there are doubts about the puppy or the breeder the best approach is caveat emptor - "Let the buyer beware" and involvement of those in authority to help. 
Summary of the Advisory Council’s work to date (May 2012)
The Advisory Council recognises that there must be a more effective partnership between those who breed dogs and those who wish to own them, but there must also be a better working relationship between all the stakeholders in order to avoid conflicts, unnecessary duplication and to make better use of expertise and the money available. 
It may help all those involved in the welfare issues of dog breeding to have an up to date summary of the Advisory Council’s work to date:

1. Prioritisation of the first group of diseases where either the disease or its effects are visible [this document];
2. Separation related behaviour [this document];
3. A breeding standard for all types of dog [ready for use];
4. Guidance on how to buy a dog which links with and complements the information provided by others [almost complete];
5. An overview of current approaches to data collection and analysis which involves collaboration with others [in progress];
6.  A research project on the systematic collection of prevalence data, as recommended by all three of the reports (RSPCA, 2009; APGAW, 2009; and Bateson, 2010) which followed the television programme Pedigree Dogs Exposed in 2008 [funding being sought];
7. External Stakeholder Review 2011 [complete];
8. Formulating and promulgating advice for veterinary surgeons on the reporting of the surgical correction of conformation problems, and on the completion of puppy health checks [in progress];
9. Updated information on the BVA/KC/ISDS Eye Scheme in conjunction with the Chief Panellist of the Eye Scheme and the Eye Panel Working Party. This will act as the template for the Canine Health Schemes generally [in progress]; 
10. A wide ranging review of the ocular problems in all 210 recognised KC breeds listed in the Veterinary Practice Guide to Dog Health, in order to provide greater assistance to veterinary surgeons in practice [in progress];
11. Clarification on the aims, objective and manner of ocular examination as part of the Vet Checks at Championship Dog Shows [ready for pilot project];
12. To work with others on a joint education campaign involving all stakeholders [in progress]; 

13. Guidance to Local Authorities [produced];
14. A review of the existing statutes and regulations pertaining to the breeding and sale of dogs, the efficacy of their implementation and the contribution of non-statutory measures, and the development of recommendations for a new approach [in progress];
15. Consideration of the potential for a research project on the heritability of temperament and develop proposals [in progress].
Work which is a fundamental part of the Council’s activities

· Participating in Seminars, Workshops, Conferences and Congresses;
· Publishing papers;
· Responding to media requests;
· Participating in meetings on, for example, dog breeding, genetics, permanent identification, animal health and welfare, dangerous dogs, legislation and enforcement; 

· Advice to governments;
· Advice to organisations;
· Contributing to relevant requests from stakeholders; 

· Responding to relevant consultations.
Members of the Advisory Council receive only a nominal fee for attendance at Council meetings and do not receive any salary for all the other considerable time and effort that they put into the welfare issues of dog breeding. The Chairman is very appreciative of the work that is done by Council members. The Advisory Council is most grateful to those organisations and individuals who provide financial support for our activities. 
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