National British Bulldog Council Australia Health Scheme
Scheme Participation

National Breed Councils and Breed Clubs are recognised as the guardians of their breeds and, for the long-term benefit to the breed, breeders should participate in any hereditary disease control programs conducted by these bodies within their breed.

The aim of the health scheme:

· to promote responsible breeding

· to reduce the incidence of hereditary diseases

· to collect data to enable Council to monitor current and future health issues

· to enable breeders to select and breed with quality health tested dogs


To participate the in National British Bulldog Council Australia Health Scheme the owner must be a member of any state breed club that is a member of National Council.

Participation in the scheme currently is not compulsory but will eventually become compulsory.

All individual test results will remain confidential and any individual results that are to be viewed by the Health Subcommittee for any reason and at any stage will only be identified by a certificate number.

Test result statistics will be made available for viewing.

Any dogs that have been awarded a health certificate will be listed on the website. 

National British Bulldog Council make no recommendations on breeding practices, but responsible breeding practices are required when selecting dogs for breeding programs.

Certificate Requirements

The requirements for each Certificate:

Bronze – must complete all required testing on certificate. 

Bronze Failure:

Non-standard colour and incorrect pigmentation colour including eye colour.

Dog with one or no testicles. A De-sexed dog is still eligible for a pass (De-sexing certificate must be produced)

Severe Stenosed (if the dog passes an ETT test with a Grade 0 or 1 then a Bronze certificate will be issued.

Heart – notable abnormalities (if a dog passes an ECHO then a Bronze certificate will be issued.

Spine – notable abnormalities (if a dog passes the Hemivertebrae testing with a score of 9 or lower then a Bronze certificate will be issued.

Silver - must successfully complete Bronze level and successful completion of 2 compulsory tests being WBBP chamber or ETT and Tracheal Hypoplasia and an additional 2 of the eligible certifications/screenings

Silver Failure:

WBBP chamber OR ETT if a dog receives a Grade 2 or 3

Tracheal Hypoplasia 

Any results not within the median or average for that particular ‘additional test/screening’

No adverse tail problems (inverted or lack of tail will fail silver level)

Non-standard colour carrier

Skin conditions that are detrimental to the dog’s health

Gold - must successfully complete Silver level and successful completion of 2 compulsory tests being Hip Dysplasia and Hemivertebrae and an additional 3 of the eligible certifications/screenings

Gold Failure:

Hip Dysplasia higher than breed average is 24.92 and median is 20.50. This is based on a count of 26 dogs that are recorded in ORCHID and x-rayed in the last 5 years.

Hemivertebrae – score higher than 9
Any results not within the median or average for that particular ‘additional test/screening’

Diamond – must successfully complete all previous levels and the final eligible requirements in the scheme are:
A dog that has gained a title recognised by the ANKC in conformation, obedience or tracking

Have both parents who have passed Gold level.

Eligible Certifications and required Results to Pass


BOAS – (testing to be from 18 months) – Result must be Grade 0 or 1 Compulsory for Silver

Tracheal Hypoplasia – (over 12 months of age) - Compulsory for Silver - (TD/TI) ratio - 0.116 is considered median or (TT/3R) ratio- not less than 2
Hip Dysplasia – (recommended between 16 months and under 24 months)- Compulsory for Gold- under the breed average of 24.92 and median 20.50
Login on to ORCHID to obtain the CHED (Canine Hip and Elbow Dysplasia) form which will need to be completed prior to the test. http://orchid.ankc.org.au/
Hemivertebrae – (any age) - median 9 - Compulsory for Gold
Patella Luxation – (over 12 months) - Putman result must be Grade 0 or 1 

Eyes – (testing recommended over 12 months) Clear of Ectropion, Distichiasis Dogs that display medial entropion (involving the corner of the eyes near the nose) and exhibit no obvious signs of discomfort will be classed as a pass.

Must be certified by ACES 

https://www.ava.com.au/sites/default/files/documents/Other/ACES_refguide.pdf
https://www.ava.com.au/sites/default/files/documents/Other/ACES_brochure.pdf
List of approved panellists

https://www.ava.com.au/sites/default/files/ACES%20Panellists%20contact%20info%20NOV%202017%20FINAL_0.pdf
Cardiac – (any age) - Clear on Auscultation (listening with a stethoscope) or if further testing required by Echocardiograms  
Type 3 Cystinuria - (any age) - (Current test through Davis university) must be clear or carrier 
Canine Hyperuricosuria - (any age) - (HUU current test at Orivet) must be clear or carrier  
Thyroid – (any age)-clear

What’s involved in each test and what do the results mean?

BOAS (Brachycephalic Obstructive Airway Syndrome) 
Method of examination:

Whole-body barometric plethysmography (WBBP) Chamber 

Used to measure respiratory function objectively in brachycephalic dogs.

The test involves placing the dog inside a transparent WBBP chamber with a constant ventilating airflow. The chamber monitors the pressure changes that occur as a result of the dog breathing in and out. This information is used to calculate a BOAS Index (0-100%), which can be used to indicate the relative severity of the disease.  The dog does not receive any sedatives or general anaesthetic. The test takes about 20-30 minutes and one investigator monitors the entire session.

Or

Exercise Tolerance Test (ETT) 

The clinical grading is based on respiratory signs before (pre-ETT) and immediately after the exercise tolerance test (post-ETT). Dogs are moved at a trotting speed of approximately 4-5 miles per hour for 3 minutes (which is designed to stress the upper airways). If the dog refuses 3 times due to inability to exercise (rather than urination or sniffing stops), the test is failed. 
It is recommended that dogs are not carrying any excess weight and are reasonably fit for both tests.

Results:

Grade 0: Free of respiratory signs (annual heath check is suggested if the dog is under 2 years)

Grade 1: Mild respiratory signs of BOAS but does not affect exercise tolerance (annual heath check is suggested if the dog is under 2 years)

Grade 2: Moderate Respiratory signs of BOAS (the dog has a clinically relevant dieses and required management, including weight loss and/or surgical intervention)

Grade 3: Severe respiratory signs of BOAS (The dog should have a thorough veterinary examination with surgical intervention)

Test may be conducted either by ETT or WBBP Chamber if available.

Tracheal Hypoplasia
Method of Examination – X-Ray performed but dog must be awake

Radiographic measurement methods used to estimate tracheal diameter.

Either:
 
• tracheal diameter to the width of the thoracic inlet; (TD/TI)
• diameter of the proximal third rib to establish tracheal diameter ratio. (TT/3R)
Results: 

(TD/TI) ratio -   0.116 is considered median. A ratio below the relevant number establishes the diagnosis of tracheal hypoplasia
(TT/3R) ratio - 2 or more is considered normal. Less than 2 establishes the diagnosis of tracheal hypoplasia
Hip Dysplasia 

Method of examination – X-Ray under a general anaesthetic or awake
An accurate assessment of hip conformation begins with correct positioning of the dog so that the image captured for evaluation is that of the dog’s true hip anatomy. Errors in hip grading can occur easily if positioning is not done correctly. It is very important that a veterinarian that is experienced in hip x-rays is used as incorrect positioning can mean the difference between a pass and a fail.

Radiography of females in estrus or pregnant should be avoided due to possible increased joint laxity (subluxation) from hormonal variations. OFA recommends radiographs be taken one month after weaning pups and one month before or after a heat cycle. Physical inactivity because of illness, weather, or the owner’s management practices may also result in some degree of joint laxity. The OFA recommends evaluation when the dog is in good physical condition.

Results:

under the ANKC breed average of 24.92 and median 20.50

Hemivertebrae
Method of examination – X-ray under general anaesthetic.
Results:

For assessing the Hemivertebrae, the scoring is as follows:

Grade 1 - Partially wedged vertebra: score 1

Grade 2 – Fully wedged vertebra: score 2

Grade 3 – Double wedged (butterfly) vertebra: score 3

Median total 9
Patella Luxation – (non-invasive)

Method of Examination – Manipulation by veterinarian
Results:
Grade 0 – Normal

Grade 1- kneecap slips in and out of its groove easily and will sit in its normal position when the manipulator lets go and when the patient is standing normally.

Grade 2 – same as grade 1 except the kneecap does not move back to its normal position when the manipulator lets go. The patella will pop in and out of its groove. Some degree of crepitus present. Early to moderate arthritis present.

Grade 3 – the patella is out of place, dislocated all the time but can be manipulated back into its normal position although it will not stay there. Arthritis present.

Grade 4 – the patella is out of place, dislocated all the time and cannot be manipulated back into its normal position even under anaesthetic. Arthritis present.

Eye Certificate – (non-invasive)

Method of examination – 

The exam is performed 30 to 40 minutes after pupil-dilating drops are placed in the eyes. The Eye Certification exam consists of indirect ophthalmoscopy and slit lamp biomicroscopy. It is not a comprehensive ocular health examination, but rather an eye screening exam. If a serious ocular health problem (such as glaucoma) is suspected during the ECR exam, a more comprehensive examination may be required.

Results:
Clear of Ectropion

Clear of Distichiasis 

Entropion - Dogs that display medial entropion (involving the corner of the eyes near the nose) and exhibit no obvious signs of discomfort will be classed as a pass
Cardiac
Methods of examination

Auscultation (listening with a stethoscope)

Echocardiograms

A careful clinical examination that emphasizes cardiac auscultation is the most expedient and cost-effective method for identifying Congenital Heart Disease in dogs. While there are exceptions, virtually all common congenital heart defects are associated with the presence of a cardiac murmur. Consequently, it is recommended that cardiac auscultation be the primary screening method for initial identification of CHD and the initial classification of dogs. Murmurs related to CHD may at times be difficult to distinguish from normal, innocent (also called physiologic or functional) murmurs. Innocent cardiac murmurs are believed to be related to normal blood flow in the circulation. Innocent murmurs are most common in young, growing animals. The prevalence of innocent heart murmurs in mature dogs (especially in athletic dogs) is undetermined. A common clinical problem is the distinction between innocent murmurs and murmurs arising from CHD.

Auscultation is within normal limits then additional diagnostic studies not required.
Results:

Grade 1: A very soft murmur only detected after very careful auscultation
Grade 2: A soft murmur that is readily evident
Grade 3: A moderately intense murmur not associated with a palpable precordial thrill (vibration)
Grade 4: A loud murmur; a palpable precordial thrill is not present or is intermittent
Grade 5: A loud cardiac murmur associated with a palpable precordial thrill; the murmur is not audible when the stethoscope is lifted from the thoracic body wall
Grade 6: A loud cardiac murmur associated with a palpable precordial thrill and audible even when the stethoscope is lifted from the thoracic wall
Other descriptive terms may be indicated at the discretion of the examiner; these include such timing descriptors as: proto(early)-systolic, ejection or crescendo-decrescendo, holosystolic or pansystolic, decrescendo, and tele(late)-systolic and descriptions of subjective characteristics such as: musical, vibratory, harsh, and machinery.
HUU (testing currently done at Orivet)
Type 3 Cystinuria (Hyperuricosuria) (must be sent to Davis University for testing)

Methods of examination 
DNA Swab

Results

Clear – The disease in not present in your dog. When used for breeding, a Clear dog will not pass on the disease gene.

Carrier – One copy of the disease gene is present in your dog, but it will not exhibit disease symptoms. Carriers will not have related medical problems but will pass on the disease gene 50% of the time.

Affected - This finding indicates that two copies of the disease gene are present in the dog. Unfortunately, the dog will be medically affected by the disease
         *******All DNA must be collected by a certified collector or results will be void.

Thyroid 

Method of examination 
Blood Test
Blood is taken to evaluate the function of the thyroid gland by measuring the thyroid hormone levels.

Results

The most common screening test is a Total Thyroxin (TT4) level. This is a measurement of the main thyroid hormone in a blood sample. A low level of total thyroxin, along with the presence of clinical signs is suggestive of hypothyroidism. Definitive diagnosis is then made by performing a Free T4 by Equilibrium Dialysis (Free T4 by ED) and/or a "thyroid panel" that assesses the levels of multiple forms of thyroxin. If this test is low, then your dog has hypothyroidism. Some pets will have a low TT4 and normal Free T4 by ED. These dogs do not have hypothyroidism.

Health issues in detail
BOAS 

Following information is from Cambridge University.

The British Bulldog is an example of a brachycephalic breed. The most distinctive feature of this breed is their short muzzle. Brachycephalic dogs have been bred for centuries to possess a normal-sized lower jaw, and a disproportionately shorter upper jaw.

In recent decades, breeding selection for extreme brachycephalic features has resulted in dogs that are predisposed to upper airway tract obstruction and subsequent respiratory distress, among several other health issues. Although not all brachycephalic dogs suffer clinical signs, the incidence and severity of the respiratory disorders has increased. The respiratory disease related to brachycephalic confirmation is called brachycephalic obstructive airway syndrome (BOAS)

Laryngeal noise 

This type of noise is particularly common in affected pugs. It is called stridor and it is a high-pitched noise, similar to wheezing and different from low-pitched noises like snoring or snorting. Usually this type of noise indicates a narrowed or collapsed larynx. Laryngeal collapse is considered a secondary lesion that may appear as a consequence of leaving primary lesions (e.g., elongated soft palate and narrow nostrils) untreated.

Laryngeal collapse can be temporary and dynamic. During inspiration, the cartilaginous structures are drawn into the tracheal opening. When this phenomenon has happened for an extended period of time, the cartilaginous structures lose rigidity and laryngeal collapse may become permanent.

Pharyngeal noise 

This type of noise, termed 'stertor' is caused by the elongated and thickened soft palate. The caudal tip of a normal length soft palate should barely touch the epiglottis, so that when the dog pants with an open mouth, the airway is open. However, the soft palate in affected dogs is too long and extends into the opening of the airway (larynx). When the dog pants, extra effort is required to move the soft palate out of the larynx in order to allow air to pass. When the dog breathes through its nose, the increased negative pressure within the upper airway tract during inspiration can trigger vibration of the soft palate and redundant pharyngeal soft tissues - BOAS-affected dogs can be 'awake snorers'. 

Nasal noise 

This type of noise indicates nasal obstruction, usually caused by stenotic nares as well as abnormal growth of nasal turbinates(bony or cartilage scrolls in the nose covered by mucosal membranes). In some dogs, a deviated nasal septum may worsen the situation. The narrowed nasal cavity results in an increase in negative pressure within the airway lumen, which causes soft tissue vibration and noise. This type of noise may be accompanied by nasal flaring, where muscles around the nose contract during nasal breathing. You may also hear a simultaneous, low-pitched and/or high pitched noise.

Reverse sneezing

Reverse sneezing is a common event in brachycephalic dogs, the actual causes of the episode are unknown but it is likely to be related to the elongated soft palate that irritates the throat. Episodes of reverse sneezing usually last from a few seconds to one minute. Usually as soon as it passes, the dog breathes normally again. Reverse sneezing rarely needs treatment. Sometimes, after upper airway surgery, reverse sneezing will stop or decrease in frequency. However, for dogs that have turbinectomy surgery, the frequency of episodes might increase until the tissue debris has been cleared out.

Gastrointestinal signs and eating difficulties

Eating difficulties are commonly seen in BOAS-affected dogs. The opening of the oesophagus is located dorsal to the airway opening and behind the soft palate. In BOAS-affected dogs, the excessive pharyngeal folds and the elongated soft palate may impede the swallowing function.

(illustration of the location of esophagus and larynx)

Regurgitation is commonly seen in BOAS-affected dogs. It can be caused by esophageal diverticula (esophageal pouches, a congenital condition) and/or hiatal hernia (stomach partially slides into the chest, it may be a congenital or secondary trait). In BOAS-affected dogs, the chronic increase in thoracic airway pressure draws the stomach into the chest, causing gastroesophageal reflux.

Heat intolerance

The canine nasal cavity plays a central role in the dog's ability to regulate its temperature. In order to facilitate heat exchange, a dog's nose is filled with an organized network of thin bone structures that are lined with a highly vascularized mucous membrane. These structures form ducts through which air passes, carrying the released heat away from the body when the dog pants. However, this process is hindered in BOAS-affected dogs that have an obstructed nasal cavity. As a result, BOAS-affected dogs cannot exchange heat as easily as healthy dogs when their body temperature rises during exercise. Because they are not able to cool down, they can suffer from heat stroke, which can lead to organ dysfunction. In addition to an increased body temperature (above 39 C), other symptoms to look for include: excessive panting, excessive drooling, dehydration and rapid heart rate. 

Soft palate
Elongated soft palate refers to a condition where the soft palate is longer than normal, so that it overlaps with the tip of the epiglottis and extends into the larynx, interfering  with respiration. Sometimes the soft palate can be thickened as well. A thickened soft palate can further narrow the pharyngeal and nasopharyngeal area (the airway pathway between the nasal cavity and the oral cavity). CT images are helpful in identifying the thickening of the soft palate and planning the appropriate surgical technique.

 

Cyanosis and collapse 

During exercise and sleep, BOAS-affected dogs have great difficulty breathing because of the soft tissue lesions associated with the syndrome. As a result, they may not be able to meet their oxygen requirements. When their blood is inadequately oxygenated, their skin presents a bluish discoloration, which is an obvious sign of cyanosis that can be easily recognized in the dog's tongue and gums. If the dog's oxygen levels are not stabilized immediately, he/she may collapse or become unconscious. 

Genetic Study 

The aim of the genetic study is to find the association between the phenotype (BOAS) and the genotype (specific alteration in DNA and the encoded proteins) underlying the respiratory function in brachycephalic dogs. Using a non-invasive sampling method (buccal swabs), we are building a DNA bank of brachycephalic dogs with known BOAS status (using both WBBP and clinical reports).

We have started to process the samples (more than 700 samples have been collected so far) to find genetic differences (loci implicated in the disease) between affected and non-affected groups by genome wide association studies (GWAS). After identifying the genetic regions that are responsible for increasing the risk of BOAS, we will use bioinformatics (gene localization, functional characterization) and genetic methods (direct sequencing) to reveal the molecular mechanisms behind the disease. 

Current report from Cambridge 29/1/2018

284 dogs tested.  123 Males and 161 females. These were volunteered dogs only.

 54.2% dogs tested are grade 0 (15.8%) or 1 (38.4%). Of these 40.7% are males and 64.6% are females

45.8 % dogs tested are grade 2 (37.3%) or 3 (8.5%). Of these 59.3% are males and 35.4% are females

Tracheal Hypoplasia 
Hypoplastic trachea is abnormal cartilage growth in the windpipe. It is particularly prevalent in dogs with short faces. The excess cartilage blocks the flow of air resulting in symptoms ranging from noisy breathing to bronchopneumonia (inflammation of the lungs characterized by of a moist cough, lethargy and fever). 

The condition could be isolated, or else is one component of a brachycephalic syndrome, a condition that can cause severe respiratory distress, rapid escalation of symptoms and sometimes crisis.  Four different anatomical abnormalities contribute to the disease, including an elongated soft palate, stenotic nares, a hypoplastic trachea, and everted laryngeal saccules. Symptoms increase with age and left unmanaged, can escalate to respiratory crisis or death.

Hip Dysplasia 

Hip Dysplasia typically develops because of an abnormally developed hip joint, but can also be caused by cartilage damage from a traumatic fracture.  With cartilage damage or a hip joint that isn’t formed properly, over time the existing cartilage will lose its thickness and elasticity. This breakdown of the cartilage will eventually result in pain with any joint movement.

Patella Luxation 

The patella, commonly referred to as the knee cap is usually located in the centre of the knee joint. A luxating patella is a knee cap that moves out of its normal location, as indicated by the term "luxating" which means out of place or dislocated.

The patella slides in a groove on the lower end of the femur (the bone that runs between the hip and the knee). There is a ligament called the "patella ligament" which runs from the bottom of the patella to the tibia, (the bone just below the knee joint). This ligament keeps the patella in place. The thigh muscles are attached to the top of the patella. When the thigh muscles contract, the force is passed through the patella and through the patella ligament, which results in straightening of the knee joint. The patella can luxate because the point where the patella ligament attaches to the tibia can sometimes be attached too far inward. As the thigh muscles contract, the force pulls the patella against the inner groove that it is sitting in.

After several months, the inner side of the groove wears down and the patella is free to move out of the groove or luxate. This can be quite painful when this happens and the dog may have difficulty putting weight on the leg. After a while, some dogs learn to kick the leg and push the patella back in place. However, because the groove is gone, the patella can easily move out of place again. Some dogs can tolerate this problem for a while, but the joint may become arthritic and painful.

Cardiac 

Congenital heart disease in dogs is a malformation of the heart or great vessels. The lesions characterizing congenital heart defects are present at birth and may develop more fully during perinatal and growth periods. Many congenital heart defects are thought to be genetically transmitted from parents to offspring; however, the exact modes of inheritance have not been precisely determined for all cardiovascular malformations. The most common congenital cardiovascular defects can be grouped into several anatomic categories. These anatomic diagnoses include:

· Malformation of the atrioventricular valves

· Malformation of the ventricular outflow leading to obstruction of blood flow

· Defects of the cardiac septa (shunts)

· Abnormal develop of the great vessels or other vascular structures

· Complex, multiple, or other congenital disorders of the heart, pericardium, or blood vessels

Effects of Heart Rate, Heart Rhythm, and Exercise

Some heart murmurs become evident or louder with changes in autonomic activity, heart rate, or cardiac cycle length. Such changes may be induced by exercise or other stresses. The importance of evaluating heart murmurs after exercise is currently unresolved. It appears that some dogs with congenital subaortic stenosis or with dynamic outflow tract obstruction may have murmurs that only become evident with increased sympathetic activity or after prolonged cardiac filling periods during marked sinus arrhythmia. It also should be noted that some normal, innocent heart murmurs may increase in intensity after exercise. Furthermore, panting artifact may be a problem after exercise.

It is most likely that examining dogs after exercise will result in increased sensitivity to a diagnosis of soft murmurs but probably decreased specificity as well. Auscultation of the heart following exercise is at the discretion of the examining veterinarian.

At this time the OFA does not require a post-exercise examination in the assessment of heart murmurs in dogs; however, this practice may be modified should definitive information become available.

Abnormal Cardiac Grades

Grade 1: A very soft murmur only detected after very careful auscultation
Grade 2: A soft murmur that is readily evident
Grade 3: A moderately intense murmur not associated with a palpable precordial thrill (vibration)
Grade 4: A loud murmur; a palpable precordial thrill is not present or is intermittent
Grade 5: A loud cardiac murmur associated with a palpable precordial thrill; the murmur is not audible when the stethoscope is lifted from the thoracic body wall
Grade 6: A loud cardiac murmur associated with a palpable precordial thrill and audible even when the stethoscope is lifted from the thoracic wall
Other descriptive terms may be indicated at the discretion of the examiner; these include such timing descriptors as: proto(early)-systolic, ejection or crescendo-decrescendo, holosystolic or pansystolic, decrescendo, and tele(late)-systolic and descriptions of subjective characteristics such as: musical, vibratory, harsh, and machinery.

Cardiac Guidelines for Breeders

A careful clinical examination that emphasizes cardiac auscultation is the most expedient and cost-effective method for identifying Congenital Heart Disease in dogs. While there are exceptions, virtually all common congenital heart defects are associated with the presence of a cardiac murmur. Consequently, it is recommended that cardiac auscultation be the primary screening method for initial identification of CHD and the initial classification of dogs. Murmurs related to CHD may at times be difficult to distinguish from normal, innocent (also called physiologic or functional) murmurs. Innocent cardiac murmurs are believed to be related to normal blood flow in the circulation. Innocent murmurs are most common in young, growing animals. The prevalence of innocent heart murmurs in mature dogs (especially in athletic dogs) is undetermined. A common clinical problem is the distinction between innocent murmurs and murmurs arising from CHD.

Definitive diagnosis of CHD usually involves one or more of the following methods:

Echocardiography with Doppler studies
Cardiac catheterization with angiocardiography
Post-mortem examination of the heart (necropsy).
Other methods of cardiac evaluation, including electrocardiography and thoracic radiography, are useful in evaluating individuals with CHD, but are not sufficiently sensitive nor specific to reliably identify or exclude the presence of CHD.

The non-invasive method of echocardiography with Doppler is the preferred method for establishing a definitive diagnosis in dogs when CHD is suspected during the clinical examination. Echocardiography is an inappropriate screening tool for the identification of congenital heart disease and should be performed only when the results of clinical examinations suggest a definite or potential cardiovascular abnormality.

Two-dimensional echocardiography provides an anatomic image of the heart and blood vessels. While moderate to severe cardiovascular malformations can generally be recognized by two-dimensional echocardiography, mild defects (which are often of great concern to breeders) may not be identifiable by this method alone.

Doppler studies, including pulsed-wave and continuous wave spectral Doppler, and two-dimensional colour Doppler, demonstrate the direction and velocity of blood flow in the heart and blood vessels. Abnormal patterns of blood flow are best recognized by Doppler studies. Results of Doppler studies can be combined with those of the two-dimensional echocardiogram in assessing the severity of CHD. Colour Doppler echocardiography is used to evaluate relatively large areas of blood flow and is beneficial in the overall assessment of the dog with suspected CHD. Turbulence maps employed in colour Doppler imaging are useful for identifying high velocity or disturbed blood flow but are not sufficiently specific (or uniform among manufacturers) to quantify blood velocity. It is emphasized that quantitation of suspected blood flow abnormalities is essential and can only be accomplished with pulsed or continuous wave Doppler studies. Pulsed wave and continuous wave Doppler examinations provide a display of blood velocity spectra in a graphical format and are the methods of choice for assessing blood flow patterns and blood flow velocity in discrete anatomic areas.

Cardiac catheterization is an invasive method for identification of CHD that is considered very reliable for the diagnosis of CHD. Cardiac catheterization should be performed by a cardiologist, usually requires general anaesthetic, carries a small but definite procedural risk, and is generally more costly than non-invasive studies. While cardiac catheterization with angiocardiography is considered one of the standards for the diagnosis CHD, this method has been supplanted by echocardiography with Doppler for routine evaluation of suspected CHD.

Necropsy examination of the heart should be done in any breeding dog that dies or is euthanized. The hearts of puppies and dogs known to have cardiac murmurs should always be examined following the death of the animal. A post mortem examination of the heart is best done by a cardiologist or pathologist with experience in evaluating CHD. While it is obvious that necropsy cannot be used as a screening method, the information provided by this examination can be useful in guiding breeders and in establishing the modes of inheritance of CHD.

Thyroid
The thyroid gland is located in your dog’s neck, where it produces the hormone thyroxine (T4), along with several other important thyroid hormones. These hormones play a large role in your dog’s metabolism and can cause major problems when they are not produced at normal levels. The thyroid is like the thermostat of the body.
Hypothyroidism occurs when your dog is not secreting enough of the thyroid hormones, causing your dog’s metabolism to slow. This condition is more common in dogs than in other domestic animals, but it usually responds well to appropriate medication.

In 95 percent of cases, the direct destruction of the thyroid gland causes hypothyroidism. This destruction is usually the result of either lymphocytic thyroiditis or idiopathic atrophy of the thyroid gland. Other, rarer causes of hypothyroidism include cancer and congenital defects.

Hemivertebra
Hemivertebrae are bones of the spine that are abnormally shaped. Because of their abnormal shape these bones tend not to align correctly with their neighbouring bones in the spine. This can lead to instability and deformity of the spinal column, which in turn can lead to the spinal cord or the nerves arising from it becoming squashed and damaged. This causes pain – which can be severe - wobbliness (ataxia) on the hind legs and can also cause loss of hind leg function and incontinence (inability to control passing urine or faeces). It appears that the disease is a consequence of selecting for the screw (curly) tail conformation of this breed. The screw-tail shape is due to abnormal shape of tail bones, but this abnormality can also affect other parts of the spine with serious consequences as outlined above.

Pain from spinal cord compression (squashing) can be severe. Affected dogs can also lose function in their hind limbs and sometimes lose bladder and bowel control. Not all animals with hemivertebrae develop these signs; some have milder signs of ataxia or no signs at all.

Dogs with severe signs may need major surgical interventions, which have their own welfare impacts, and, despite this, some may not recover and need to be euthanized on humane grounds.

The exact genetics of this condition have yet to be worked out; however, English bulldogs are considered to be predisposed to hemivertebrae because of the breed characteristic of a screw-tail. The gene(s) causing the screw-tail deformity (which involves hemivertebrae in the tail) are thought also to be involved in producing hemivertebrae elsewhere in the spine.

Elimination of the problem

Since the screw tail is caused by hemivertebrae in the tail, that out-breeding to dogs with straight tails, then selection for a straight tail might be a way forward to eliminate this problem.
Hemivertebra in dogs is a congenital condition where your dog has one or more vertebrae that are deformed; the vertebra may be fused or wedge-shaped leading to twisting in the spine. While each vertebra will usually look like a spool when looked at from the side, when a dog has a hemivertebra it will look like a wedge or a triangle
Hemivertebra can involve a single vertebra anywhere along the spine, or numerous contiguous vertebrae causing severe malformations such as scoliosis and kyphosis resulting in lameness and proprioceptive deficits due to spinal cord compression.  

The condition is characterised clinically by progressive hind-leg weakness, spinal pain, abnormalities of the nervous system and evidence of muscle atrophy or other abnormalities of conformation.

Diagnosis is usually achieved by lateral and dorsoventral radiographs, CT or MRI imaging. In cases with neurological signs, myelography is warranted as an adjunct diagnostic tool.

Type 3 Cystinuria

Cystinuria in dogs is indicated by the presence of cystine stones in the kidney, bladder or ureter. Failure by the kidneys to reabsorb amino acids results in the formation of cystine crystals and sometimes stones in the urine which can lead to blockage of the urethra. While the disease is not genetically sex-linked, it is diagnosed in male dogs more frequently than females due to anatomical differences.

Canine cystinuria can be of three types – 
Type I (autosomal recessive)
Type II (autosomal dominant) 

Type III (formerly known as non-Type I).  
Type I Cystinuria is an autosomal recessive disease thus an animal affected with the disease has inherited one copy of the mutation from each parent. Inheriting only one copy from either parent yields carrier status. The disease is not present, but the animal must be bred carefully to prevent creating affected offspring. 

Type II Cystinuria is an autosomal dominant disease which means there are no carriers. An animal will either test as clear, heterozygous affected (one copy), or homozygous affected (two copies). Homozgous affected animals tend to show symptoms earlier in life than those with a single copy of the mutation.

Type III Cystinuria was formerly known as non-Type I Cystinuria. It is found in Mastiffs and related breeds. This disease is somewhat more complicated than the other types. It seems to only be expressed in intact, adult males. There is no causative mutation identified, but there is a linked marker available that identifies risk alleles in most lines.
Cystinuria in Bulldogs is mostly of the Type III category. Unlike the first two types, the Type III does not show a simple mode of inheritance. This disease is somehow only found in intact males.  
Type III is the common type found in the breed and DNA testing must be carried out at Davis Veterinary Genetics Laboratory. 
Canine Hyperuricosuria (HUU)
Dogs with variations in both copies of the SLC2A9 gene(variant) are predisposed to have elevated levels of uric acid in the urine, hence the name hyperuricosuria. Uric acid can form crystals and/or stones (uroliths) in the urinary tract. Dogs with hyperuricosuria most commonly present with symptoms of recurrent urinary tract inflammation, which include frequent urination, blood in the urine, and straining to urinate. They may also have loss of appetite, lethargy, weakness, vomiting and pain. Urinary stones in the bladder can cause urinary tract infections or more seriously, blockage of the Urethra. Both male and female dogs can be affected, but obstruction of urine flow is more common in males due to differences in anatomy. 
EYES 

Entropion

Entropion is an abnormality of the eyelids in which the eyelid "rolls" inward. This inward rolling often causes the hair on the surface of the eyelid to rub against the cornea (outer part of the eyeball) resulting in pain, corneal ulcers or corneal erosions. This corneal damage can also result in corneal scarring, that can interfere with vision.

Most dogs will squint, hold the eye shut and tear excessively (epiphora). Interestingly, many flat-faced dogs with medial entropion (involving the corner of the eyes near the nose) exhibit no obvious signs of discomfort. In most cases, both eyes are affected.

Distichiasis

A distichia (plural distichiae) is an eyelash that arises from an abnormal location on the eyelid or grows in an abnormal direction. Distichiae usually emerge along the margin of the eyelid through the duct or opening of the meibomian gland, although they may arise at other locations along the eyelid margins. The condition in which these abnormal eyelashes are found is called distichiasis.

There are usually multiple distichiae, and sometimes more than one arises from each duct. In some cases, there may be an entire row of extra eyelashes. Even though dogs do not have eyelashes on their lower eyelids, distichiae may be found on either the upper or lower eyelid. In most cases, they will be found bilaterally, or on both eyes.

Distichiasis is similar to, but not the same as, ectopic cilia, a condition that also occurs in dogs (for more details on this condition, please see the handout "Ectopic Cilia in Dogs").

All eyelashes, like all hairs, arise from hair follicles. With distichiasis, the hair follicles develop in abnormal locations, often deep within the meibomian glands. Since the meibomian glands produce lubricants for the eye, their openings are located along the inner margin of the eyelids. As the eyelash grows, it follows the duct of the gland and exits through the gland opening; thus, the distichiae will be directed towards the eye (rather than away from the eye as would be normal for an eyelash). The reason why the follicles develop in this abnormal location is not known, but the condition is recognized as a hereditary problem in certain breeds of dogs.

Ectropion

Ectropion is an abnormality of the eyelids in which the lower eyelid "rolls" outward or is everted. This causes the lower eyelids to appear "droopy".

Ectropion exposes the delicate conjunctival tissues that line the inner surface of the eyelids and cover the eyeball, causing drying of the tissues, resulting in conjunctivitis. The surface of the eye or the cornea may also dry out, resulting in keratitis (corneal inflammation) or corneal ulcers. All of these conditions are painful. Corneal damage can also result in corneal scarring, that can impair or obstruct vision. In most cases, both eyes are affected. Ectropion is usually diagnosed in dogs less than one year of age.

Acquired ectropion can occur in any dog at any age. Acquired ectropion means that a condition other than an inherited trait causes the lower eyelid to "sag" or evert. Some common causes of acquired ectropion include:

Facial nerve paralysis

Hypothyroidism

Scarring secondary to injury

Chronic inflammation and infection of the tissues surrounding the eyes

Surgical overcorrection of ectropion

Neuromuscular disease

Cherry Eye

"Cherry eye" is a common term for prolapse of the third eyelid gland. Many mammals, including dogs, have an "extra" or third eyelid located inside the lower eyelid. This serves as an additional protective layer for the eye, especially during hunting or fighting.

NOSTRIL ANALYSIS FOR VETS

Stenotic nares are excessively narrow and often collapse inward during inspiration, making it difficult for the dog to breathe through the nose properly. Stenosis has been reported not only in the exterior nostrils, but also in the inner part of the nasal wing (alar folds). As a result, respiratory effort and open-mouth breathing are commonly seen in brachycephalic dogs. Stenotic nares are considered a risk factor for BOAS.

The degrees of nostril stenosis in brachycephalic breeds are defined as follows:

Open nostrils - wide opening.

Mild stenosis - Slight narrowing of the nostrils. When the dog is exercising, the nostril wings move dorso-laterally to open on inspiration.

Moderate stenosis - The dorsal part of the nostril wings touch the nasal septum and the nares are only open at the bottom of the nostrils. When the dog is exercising, the nostril wings are not able to move dorso-laterally and there may be nasal flaring (i.e. muscle contraction around the nose trying to enlarge the nostrils).

Severe stenosis - Nostrils are almost closed. The dog may switch to oral breathing from nasal breathing with very gentle exercise or stress.
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