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Pedigree dog breeding: what's the

problem?

Many breeds of pedigree dog suffer from
Inherited disorders, which can be due to:

Alnbreeding i particularly leading to
homozygous recessive conditions

AThe breed standards themselves,
encouraging body shapes that are )
associated with disease

RSPCA (2009)



Inherited disorders of the dog

ldentified inherited disorders of the
domestic dog - 396

{C

onformation - 31

Not related to J
2

Conformation
related - 84

Heritable disorder

(

&

Directly related to
conformation - 63

N exacerbated by
conformation - 21
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Asher et al (2009), Summers et al (2010)



Conformation related diseases

U Potentially severe welfare consequences of some
conformations, as a result of their associations with
Inherited disorders

UARSome traits ar oedled dandasedg ar
difficult to defend on welfare groundso(McGreevy and
Nicholas, 1999)

U Peer-reviewed literature is lacking
U Wealth of veterinary literature onthe6 cor r ec t |
and palliation
U Sufficient evidence that the problems caused are of
nNnsigni ficant we¢RHodnayramd c on cC
Sargan, 2009)



Associations between inherited

disease and conformation

A Case series- overrepresentation of breeds with similar
conformations
A e.g. Brachycephalic breeds with exophthalmos
I proptosis of the globe
e.g. Pekingese, Lhasa Apso, Shih Tzu
(Gilger et al, 1995) f

A Quantitative risk analyses
e.g. BOAS (Njikam et al, 2009)

Risk factor Cases N (%) Controls N (%) Unadjusted OR (93%
CI)
BRA 39 (86.67) 06 (14.61) 37.98 (15.65-92.16)

A No evidence of morphology and disease risk scaling



Aims of my research

A Investigate the relationships between exaggerated
conformations and the risk of inherited disorders

U Couldinformheal t hy conf or madad onal
breeders in their efforts to achieve healthier body forms

U Raise dog welfare through improved breeding practices
U Use measures that could be easily replicated by
breeders i.e. external, available equipment

A Hypothesis: Exaggerated versions of several quantifiable
conformational traits are associated with a higher risk of specific
disorders, which are prevalent across several breeds
iIndependent of genetic relatedness

A Breaking biological limits?



Prioritising disorders

Asher et al (2009) GISID Scoring:

A Quantify the impact of disorders identified as inherited
A Scoring on several domains that may impact upon QoL:

A Impact upon behaviour (4)
A Prognosis (4)
A Treatment (4)
A Potential complications (4)

/ Scores of conformation linked conditions \

Brachycephalic Airway Obstruction Syndrome: 6-15
Intervertebral Disc Extrusion: 5-12

Keratopathy syndrome: 5-9

Entropion/Ectropion: 2-9

\ 0 Dystocia: 2-6 )

O O OO




Intervertebral disc extrusion

A Most common spinal neurological disorder in dogs

A Results in spinal cord compression and injury
A May cause paresis, paralysis, and pain, significantly affecting QoL

A Severe cases may result in permanent paralysis
A Euthanasia or nursing dogs as long-term paraplegics
A Use of mobility carts

Paralysed hind limbs

ADachshund C:é

© British Pathe 1939 ADog on wheel s

© British Pathe 1951



Intervertebral discs

A Intervertebral discs sit between bodies of two vertebrae and act as mini
shock absorbers for the spinal column

A Prevent trauma to this erX|bIe column of bones through which the spinal
cord runs e TN '

| ".\ nerve
intervertebral disk '*.\

transverse process

vertebral body

Outer fibrous
Central gelatinous Annulus Fibrosus
Nucleus Pulposus (AF)
(NP)



Hansen Type |l age-related degeneration

A With AGE, changes occur to this structure i FIBROID METAPLASIA

A The gelatinous NP becomes fibroid in older dogs, and can result in
disc protrusions if the NP bulges dorsally

INOUS processes

— Disc
Oprotrus

Spinal cord

Degenerated disc Hydrated
mildly protruding disc

A In some dogs, other degenerative processes occur....



Chondrodystrophy

A Chondrodystrophic( 6 car t i-deyge | ma breedst 6)

A Altered epiphyseal chondroblastic growth and maturation results in
disproportionate dwarfism- 6 Long and | owd mor ph

Diagram by Leon Verrier (L0 EIl e v e u
1939) showing how the Basset is a
reduction of the Grandchien

Non-chondrodystrophic,
proportional cross-breed
unaffected by IVDE



Which breeds are chondrodystrophic?

Breed Number of papers

Standard Smooth Haired Dachshund 20
Standard Long Haired Dachshund 20
Standard Wire Haired Dachshund 20
Miniature Wire Haired Dachshund 20
Miniature Long Haired Dachshund 19
Miniature Smooth Haired Dachshund 19
Beagle 11
Shih Tzu

Cocker Spaniel

French Bulldog

Pekingese

Miniature Poodle

Basset Hound

Corgi (Unspecified)

Lhasa Apso

Jack Russell Terrier

Yorkshire Terrier

Pug

English Bulldog

Bichon Frise

Maltese

Coton de Tulear

Havanese

West Highland White Terrier

Sealyham Terrier

Boston Terrier

RPlRrlRIRIP|IR[RRRINvIVO WSO oo |~ |~

Basset Hound with
thoracolumbar IVDE,
exhibiting the typical

chondrodystrophic

conformation



Which have FGF4 mutation

A Growth-promoting protein Fibroblast Growth Factor 4
Important in determining when bones stop growing

To To To To Do Do Do Do Do I

Six breeds of Dachshund
Basset Hound

Grand and Petit Basset
Griffon Vendeen

Cairn Terrier

Dandie Dinmont Terrier
Glen of Imaal Terrier
Lancashire Heeler
Norwich Terrier
Scottish Terrier

Skye Terrier

A

To Do Do Do To Io Io I» Io I

West Highland White Terrier
Yorkshire Terrier
Cardigan Welsh Corgi
Pembroke Welsh Corgi
Swedish Valhund
Chihuahua

Havanese

Japanese Chin
Pekingese

Shih Tzu

Tibetan Spaniel



Chondrodystophy in breed standards?

A Chondrodystrophy is written into breed standards through certain
descriptors

A e.g. Dachshunds, fforearm shortq flower thigh shortoin
c omp ar i lsodyymotievatefy longo

A e.g. Dandie Dinmont Terrier,bodyfil ong, strong arl
and Aforelegs shorto

A e.g.BassetHound,body @Al ong and deep thr
and Aforelegs shorto

A Desired proportions in other standards

Breed Breed standard description of chondrodystrophy

A L e nfgpm point of shoulders to point of buttocks greater than
heightatwi t her s o

Shih Tzu A L o nlyewveen withers and root of tail than heightof wi t h e

ABody fairly Il ong and strong,
out war ds o

Lhasa Apso

Cardigan Welsh Corgi




Hansen Ty p e dabnor mal O

Aln chondrodystrophic dogs, abnormalities of the intervertebral discs are
present at birth, and are followed by an early, abnormal degenerative
processC HONDROI D ME T Ad&ibgigwtiA 6

ANucleus changes from being a jelly-like, virtually incompressible
structure, to a hardened, calcified structure, with diminished
shock-absorbing capabilities

Biomechanical

loading
s
Q)
Calcified Di sc Oext

Healthy



From calcification to extrusion

A Herniations rarely occur in dogs without disc calcifications

A Dogs with several calcifications at a particularly high risk




Disc herniation

A Clinical signs show when disc

Impinges the spinal cord \
A Herniation - calcified nucleus Sginous processes
herniates into the vertebral IR
canal
Spinal cord Loss of info
. transmission
A Vertebral canal only slightly
larger than spinal cord - trauma U Vertebral body ]@[
to the cord highly likely
Hernlated disc Calcified disc

Herniations variable
|n speed and size - severity of
spinal cord damage is variable




A welfare problem? (CAWC, 2006)

ﬁ Can have a severe adverse impact on
ani mal so feelilngs
ll. These effects can be of long duration
lll. Can affect large numbers of animals
V. Has the potential to continue to do so
\ generation after generation in the future

A Severe back pain A Prevalence in Dachshunds i as high

0/ - 0
A Major surgical intervention as 19%-62%

A Prolonged recovery - cage A May be undetected by owners

rest A Currently no screening programmes
(genetic or phenotypic) to identify

A Long-term paraplegia dogs at high risk of IVDE



Risk factors for IVDE

A The majority of disc herniations occur in chondrodystrophic
dogs aged between 3 and 7

A Strong phenotypic relationship between chondroid
metaplasia and this form of disproportionate dwarfism

A i.e. Many of the dogs with this type of disc degeneration
have this long and low body shape

A Pleiotropic effect of the chondrodystrophy gene?

A Can dogs with a chondrodystrophic morphology have no
co-occurring disc abnormalities?

A Both are characterised by abnormal chondrocyte
differentiation



Risk factors for IVDE

A Not all chondrodystrophic dogs appear to be at
equal risk for disc calcification and extrusion

A Other factors may also influence these processes
and increase or decrease the risk in specific breeds,
or in certain lines within breeds

A Continuous spectrum within and among breeds A
Multifactorial aetiology

A ldentify risk factors for an evidence-based
strategy to reduce IVDE risk



Risk factors for IVDE

Environment and biomechanics

Biomechanica
factors

-

Increased
duration of
exercise
(Jensen and
Ersboll, 2000)

Environmental/

Stair
climbing
(Jensen and
Ersboll, 2000)

~

4 )

Healthy body
weight
(Habermenhl, 1978)

G

Use in hunting

Henricson, 1969)

(Funquist and

J

Adequate
muscling
(Hoerlein, 1979)
/




Risk factors for IVDE

Environment and biomechanics

A Herniations observed most frequently at high-motion sites in the spine
A Biomechanical factors may play a role in extrusion of calcified disks?
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Risk factors for IVDE

Conformation: how long and low can you go?

A Biomechanical risk factors not limited to environment i
forces acting upon the disc may additionally relate to
body conformation (shape)

-
g
B

A Verheijen and Bouw (1982) argued that a reduction in
back length may have a beneficial effect on incidence of
IVDD in chondrodystrophic breeds



Risk factors for IVDE

Conformation: how long and low can you go?

Increased back length relative to leg
length arisk factor?

A Dachshund i most extreme
morphology, relative risk 10-12x
higher than other breeds

A Previous study did not find effect BUT
limited to Dachshund only population
and looked at herniations and
protrusions combined despite
differing aetiologies (Levine et al.,
20006)

A Within-breed, longer backs increase
severity of clinical signs




Quantifying conformation: BL:HW

Sacrum T umbar
Thoracic

(chest) 13 <% %

1 Cervical
L (neck) 7

Ratio = 1 Ratio = 1.33
(200 x 200) (200 x 150)

A) The mid-point of the
withers - identified by
palpation of the
proximal borders of the
scapulae

B) The sacrum - identified
by palpation of the
lumbosacral space,
between the dorsal
processes of L7-S1

Ratio = 1.67
(200 x 120)




Research questions...

AAre chondrodys-andé phwibc délgsn gt
risk of IVDE?

A Specifically - are relatively longer backed dogs
(exaggerated morphologies) at higher risk of IVDE?




How did | go about this?

A Cross-sectional, epidemiological study of dogs entering
the Queen Mother Hospital for Animals (QMHA) at RVC
A December 2010 - January 2012

A Large referral population

A Multiple clinical services i wide variety of cases

A Neurology and neurosurgery
A Ophthalmology

A Soft tissue surgery

A Orthopaedics

A Internal medicine

A Dermatology

A Cardiology

A Oncology

4 A




