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Genetics:
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•Equine Complex 
Vertebral Malformation

•Equine Cervical 
Vertebral Myelopathy 
(Wobblers) Veraa 2019, doi: 10.1111/evj.13140

https://veteriankey.com/cervical-stenotic-myelopathy/

What is ECVM?

What do we 
know about 

“ECVM”?
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https://doi.org/10.1111%2Fevj.13140
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• Incidence of 38%* in Thoroughbreds
•“Compromised structural integrity 

leads to dysfunction and locomotive 
ramifications.”

•Muscular changes (N = 9, SM-D 2015)
•Congenital? (N = 1, SM-D 2015)
•Grading system (2023)
 

Where is C6, C7?

https://shoestringstable.wordpress.com/2010/04/08/customizing-helpful-photos/asideskeleton/ 
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https://shoestringstable.wordpress.com/2010/04/08/customizing-helpful-photos/asideskeleton/
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May- Davis 2013, 
https://doi.org/10.1
016/j.jevs.2014.09.
012 , and Vetlexicon 

C6

May- Davis 2013, 
https://doi.org/10.1
016/j.jevs.2014.09.
012 

ECVM

C6

7

8

https://doi.org/10.1016/j.jevs.2014.09.012
https://doi.org/10.1016/j.jevs.2014.09.012
https://doi.org/10.1016/j.jevs.2014.09.012
https://doi.org/10.1016/j.jevs.2014.09.012
https://doi.org/10.1016/j.jevs.2014.09.012
https://doi.org/10.1016/j.jevs.2014.09.012
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May- Davis 2013, https://doi.org/10.1016/j.jevs.2014.09.012 

ECVM

C7

Becatti et al 2020
•116 horses
•Radiographic 

diagnosis
•“…increase the 

odds of showing 
neck pain and, if 
severe, ataxia.” 

Veraa et al 2019
•377 horses
•Radiographic 

diagnosis
•“…detected more 

frequently in 
horses without 
clinical signs.” 
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https://doi.org/10.1016/j.jevs.2014.09.012
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Becatti et al 2020Veraa et al 2019

•Observed ECVM in diverse breeds

•Clinical outcomes, not performance

•Did not gather DNA??

Is “ECVM” genetic?
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Santinelli et al 2016
•270 horses

•Significant difference by breed for C7 
•Sex? difference for C6-C7 transposition
 

CVM in cattle: lethal syndrome, single gene.
Thomsen et al. 2006, doi: 10.1101/gr.3690506 
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CVM in people: diverse syndrome, various genes.
Al Daheri doi: 10.1002/ajmg.a.61607

What have we learned about ECVM?

▪ Reported initially in CASE STUDIES
▪ Biomechanical and welfare implications, UNKNOWN
▪ Genetic component, UNKNOWN
▪ Research is needed!
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https://doi.org/10.1002%2Fajmg.a.61607
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Genetics for the topline?
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What is KS?
• Impingement, overriding DSP
 -> pain, inflammation, calcification

Rosa et al 2022,  https://doi.org/10.1016/j.rvsc.2022.06.015 

N = 155

A/A Genotype -> Increase of ~ 2 full grades
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https://doi.org/10.1016/j.rvsc.2022.06.015
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Is two KS 
Grades 
relevant?

“Know” bones about it?

https://equipedia.ifce.fr/en/equipedia-the-universe-of-the-horse-ifce/riding/olympic-disciplines/training-and-training-
schedules/the-horses-back-understanding-how-it-works-so-as-to-better-train-him 
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https://equipedia.ifce.fr/en/equipedia-the-universe-of-the-horse-ifce/riding/olympic-disciplines/training-and-training-schedules/the-horses-back-understanding-how-it-works-so-as-to-better-train-him
https://equipedia.ifce.fr/en/equipedia-the-universe-of-the-horse-ifce/riding/olympic-disciplines/training-and-training-schedules/the-horses-back-understanding-how-it-works-so-as-to-better-train-him
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Gold 
Standard:

Visual 
Assessment 
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Where’s the 
Scientist?

2019 Instagram post by USEA
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Video Processing

Smythe et al. Under Review
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FFS carriers are fine… 
right???

https://www.orthobullets.com/pediatrics/4111/ehlers-danlos-syndrome

What we know from Ehlers-Danlos 
(Human PLOD1 gene)

▪Ocular, spinal and vascular disease

▪Aortic dissection/rupture, strokes

▪Increased height, joint 
hypermobility, narrow chest

▪Recessive??
▪Carrier parents of affected children 

have 54%, 86% normal enzyme 
activity

https://omim.org/entry/153454, 
https://www.bluespringwellness.com/blogs/e/ehlers-danlos-syndrome
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https://www.orthobullets.com/pediatrics/4111/ehlers-danlos-syndrome
https://omim.org/entry/153454
https://www.bluespringwellness.com/blogs/e/ehlers-danlos-syndrome
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Debate page

https://gsejournal.biomedcentral.com/articles/10.1186/s12711-021-00693-4
https://eurodressage.com/2017/10/13/classical-training-lesson-canter 

FF
S
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https://gsejournal.biomedcentral.com/articles/10.1186/s12711-021-00693-4
https://eurodressage.com/2017/10/13/classical-training-lesson-canter
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Does one copy of FFS alter gait?

• N=21 

• Privately Owned Sport Horses

• 7 locations

Mares, 6

Geldings, 15

Thoroughbreds, 9

Warmbloods, 12 Wild Type, 13

Carrier, 8

Quadratic Discriminant Analysis

P = 0.0405

• 15 spaciotemporal 
gait measures to 
predict FFS 
genotype
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Gait parameters strongly predicting FFS
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• Not all elastic movers 
have FFS!

• Soft tissue needs 
consideration.

• We must consider new 
technologies.

Rhodin, 2008, https://pub.epsilon.slu.se/1680/1/Rhodin_2008_1.pdf 

Consider a tax-deductible 
donation to support our 

research!! 
https://www.uff.ufl.edu/give-
now/?fund_id=020217

Animal
 Sciences
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https://pub.epsilon.slu.se/1680/1/Rhodin_2008_1.pdf
https://www.uff.ufl.edu/give-now/?fund_id=020217
https://www.uff.ufl.edu/give-now/?fund_id=020217
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QUESTIONS?  EQUINEGENETICS@IFAS.UFL.EDU

Animal
 Sciences

Mares and foals grazing at the UF-ESC 
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