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• PhD in molecular genetics of copper toxicosis 

• Head of the Expertisecentre of Genetics, Utrecht University

• Member of the Council on Animal Affairs

Scientific research implemented in practical tools

• PetScan diagnosis registration system for veterinarians
• Molecular genetic research and development of DNA tests
• Fit2Breed software for breeders
• Veterinary assessment for breeding animals

Demonstration of CFR measurement to Deputy 
Minister Rummenie

Molecular genetics lab, Utrecht University



Harmful conformational traits: selection on purpose

Hereditary diseases: due to inbreeding, insufficient screening

Harmful conformational 
traits

Hereditary diseases



Harmful conformational traits

Binary traits: 

Ordinal traits:  cranio-facial ratio (CFR)   

                          nostril stenosis 

CFR = 0,08 CFR = 0,35CFR = 0,23

Packer et al., 2015 PLOS One
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FGF4-L1 (CFA18): 
disproportionate dwarfism 
in multiple breeds

FGF4-L2 (CFA12):
skeletal dysplasia and risk 
of disc herniation

Normal

Dwarf Dwarf

Genetic insights into harmful conformation: disproportional dwarfism

Dwarf Normal

Sullivan et al. Front Vet Sci. 2025
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Role for veterinarians in assessment of breeding dogs

• Independent professional with knowledge on diagnosis of (hereditary) diseases

• Assessment of conformational traits and associated health issues

• Knowledge on fertility and role in management of mating, whelping

• Role in screening (i.e. HD, ED, patella, ECVO-eye exam)

• Identification of dogs (chip)

• Ability to collect DNA samples (blood or swab)

 



1) No stridor

2) Open nostrils

3) No nasal fold in contact with the eye

Six criteria for assessment of brachycephalic dogs (2019)

Packer et al. PLoS One 2015, Liu et al. PLoS One 2017



4) No bulging eyes

5) Possibility to close the eye

6) Cranio facial ratio > 0,3

Six criteria for assessment of brachycephalic dogs (2019)

Packer et al. PLoS One, 2015



Veterinary assessement of 

brachycephalic dogs

• Interactive scoring form in PetScan system

• Traffic light score good, acceptable, insufficiënt 

• Monitoring in PetScan database

     



Framework for veterinary assessment of breeding dogs

Questionnaire

•Clinical signs

•Family history

•Reproduction

•Medication

•Screening

•DNA testing

Physical exam

•General health

•Extreme behavior

•Conformation

•Hereditary diseases

•Reproduction

Advise

•Screening

•DNA testing

• Inbreeding

•Matching



Physical exam

General 
impression

•Size  

•Body condition 
score

•Extreme behaviour

•Mentation

Gait analysis

• Lameness

•Ataxia

•Stance

General 
examination

•Physical exam

•Reproduction

•Auscultation heart 
and lungs

Conformational 
traits

• Body 
conformation

•Coat, skin, nails

•Head

•Reproduction

•Tail and rear

courtesy Dr. Santifort



Veterinary assessment guides breeding decisions

• Fit for reproduction

• Absence of harmful conformational traits

• Advise for additional necessary screening

• Advise for DNA testing

Cave combination

• Inbreeding

• Late onset hereditary disease

• No information on the population

Development for cats in preparation
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