Congenital Vertebral Anomalies in Horses
— Where Does ECVM Fit In?
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C6-C7-Rib Anomalies
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C6 ventral lamina ipe Ribs 1-2
aplasia C7 transposition malformation
Author Cases |Normal | Unilateral Bilateral | Normal | Unilateral Bilateral | Normal | Unilateral Bilateral
Beccati 2020 n=116 79% 21% - - - - - -
Crijns 2021 n=664 | 72% 16% 12% - - - - - -
Strootmann 20026  n=200 70% 18% 12% o - - o - -
Henderson 2024  n=135 - - - 80% 20% = - -
Santinelli 2016 n=270 - - - 87% 13% - - -
Dyson 2024 n=223 76% 8% 16% 76% 24% - - -
DeRouen 2016 n=100 76% 6% 4% 86% 9% 5% - - -
Gerlach 2021 n=129 79% 12% 8% 81% 11% 8% - - -
Veraa 2020 n=377 71% 13% 15% 71% 13% 15% - - -
May-Davis 2017~ n=151 81% 13% 6% 91% 7% 2% 96 % 2% 2%
Veraa 2016 n=78 54% 33% 13% 66% 21% 13% 96 % - 4%
n=2,443 | 73% 14% 11% 81% 12% 9% 96 % 2% 3%
25% 21% 4%
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C6 Anomalies - Descriptive Studies

im?gxing moOrS;}f:))E) sgy ti::fes Clinical Signs Association

Author X-rays CT | APJoint C6lamina | Longus | Pain Stiff Neuro Behavior Lame Perform Normal C6+Signs
May-Davis 2014 X na
May-Davis 2023a X na
May-Davis 2023b X na
May-Davis 2024 X na
Gee 2020 X X na
Gerlach 2021 X X na
Ros 2023 X X na
Spoormakers 2021 X X na
May-Davis 2015 X X X X na
DeClue 2026 X X X X X X X na

C6 Anomalies - Retrospective Studies

Dx imaging mg)rsps}lell Sgy tiis?::es Clinical Signs Association

Author X-rays CT | APJoint C6lamina | Longus | Pain  Stiff Neuro Behavior Lame Perform Normal C6+Signs
DeRouen 2016 X X X X X X X +
Verra 2016 ‘Z X X X X X —
Beccati 2020 X X X X X X +

Verra 2020 X X X X X X X X - (IN)
Crijns 2021 X X X X X —
Henderson 2024 X X X X X X X na —
Strootmann 2026 X X X X X —
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C6 Anomalies - Prospective Studies

Clinical Signs Dx imaging  Osseous morphology tiggtftes Association

Author | Pain Stiff Ataxia Behav Lame Normal | X-rays CT AP Joint C6lamina| Longus Co6-Signs

Dyson

5004 X X X X X X X X - (IN)

Challenges - Congenital Vertebral Anomalies

Horses have different degrees of congenital cervical vertebral anomalies
+ Variable sites and severity of osseous structures affected
+ Variable types and severity of soft tissue structures affected

Individual horses are affected differently with a variety of clinical signs
« Examiners have different skill sets and perspectives

Various athletic disciplines require different neuromuscular demands
+ Caudal cervical hyperextension, intensity, duration

Affected horses often have many other concurrent issues
+ Osteoarthritis, hypermobility, training, tack, rider influences

Inconsistent treatment and rehabilitation approaches

+ Weakness, core instability, chronic pain, dangerous behavior
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Non-clinical (normal) Population

Most studies report on clinically affected horses or populations
presented for diagnostic evaluation

+ C6 anomalies often interpreted as potential pathological findings

+ Limited evidence regarding functional ramifications

Prevalence in clinically sound horses and its potential impact on
athletic performance remains scarce
Evaluation of a non-clinical sport horse population

« Incorporated standardized radiographic assessment

+ Objective competition performance data

* Provides a more wholistic interpretation of C6 anomalies
Strootmann T. Animals 2026; 16: 424.

Non-clinical (normal) Population

Articular processes (AP)
C6 Morphology AP normal AP abnormal Total
C6 normal 64 % 36% n=140
C6 anomaly 77% 23% n=60

Competition (dressage, jumping)

C6 Morphology Young horse Medium level Advancedlevel Total
C6 normal 39% (n=54) 15% (n=21) 5% (n=7) n=82
C6 anomaly 28% (n=17) 18% (n=11) 5% (n=3) n=31

Strootmann T. Animals 2026; 16: 424.
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What is needed...

Case series of horses with C6 anomalies - subclinical, clinically affected
- Age-matched controls

Detailed medical and performance histories
Comprehensive physical examinations - prospective

+ Neck pain & dysfunction, behavioral & neurologic assessment

- Lameness exam, ridden evaluation, performance capabilities
Diagnostic imaging

+ Dynamic views (instability), CT myelograms (soft tissues)
Spinal kinematic and kinetic analyses - EMG

+ Electrodiagnostic testing - neuromuscular function
Treatment - responders, non-responders

Statistical analysis
- Categorized into mild, moderate, and severely affected horses
- Correlations between diagnostic findings

Unresolved Clinical Issues

» Terminology

- Controversies and perspectives
- Pathogenesis

» Clinical relevance

« Diagnosis
» Concurrent disease processes

- Research

- Basic science, clinical, genetic, epidemiologic
- Management and rehabilitation
- Selective breeding practices
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Discussion

How do we diagnose C6 atfected horses earlier?
+ What is the source of the clinical signs?

How can we prevent the development of clinical signs?

- What disease mechanism(s) do we focus on?
> Ataxia, weakness, hypermobility, lameness, behavior

How can we best to manage affected patients?

» What are the most effective methods for addressing
unwanted or dangerous behavior?




