
Examination of the three-dimensional range of 
motion of the intervertebral articulations of the 
equine cervical spine in stance and motion with 
regard to different head-neck positions by using 
biplane  high-speed fluoroscopic kinematography. 



Aims of the study 

1. Performance of high-speed fluoroscopic kinematography measurements of the 

equine atlantooccipital joint and the intervertebral articulations between the 1st 

and the 2nd as well as the 5th, 6th and 7th cervical vertebrae in stance and motion 

(walk and trot). 

 

2. Evaluation of the quality of motion between the intervertebral articulations in 

stance, walk and trot. 

 

3. Calculation of angular changes between the cervical vertebrae in stance and 

motion with highest precision. 

 
4. Examination of the influence auf different head-neck positions – dorsoventral 

flexion and extension, lateral motion and rotation on angular changes between 

the cervical vertebrae in stance, walk and trot. 

 
5. Drawing conclusions of the described examinations to optimized training and 

riding in horses to prevent pain and degenerative diseases of the equine 

cervical spine and to improve therapeutic treatments.  
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High Speed Fluoroscopic Kinematography 

… describes the combination of fluoroscops and high 
speed cameras, to record biplane x-ray videos. Further 
these videos are used for a 3D reconstruction and 
animation of bones and tendons/ligaments/muscles. This 
technique allowes a highly precise measurement of the 
motion of the object of interest. 

FluoKin at the Leipzig University 
- only system in Germany and one out of two 

systems in Europe, which allows the examination 
of large animals (ponies, pigs, cows) 



Why FluoKin??? 

- One of the moderns motion analysis techniques 
 

- …represents the original, live movement of the real object 
of interest (bone) 

 

- …X-ray videos of 500fps and 0.5ms exposure time provide 
high resolution and minimal  motion blur 
 

- …precision of 0.121 – 0.72 mm 
 

- … do not have to be invasive 
 

- …examination of absolute and relative motions in all three 
planes (Range of Motion, Quality of Motion, joint angles in 
six degree of freedom) with very little artefacts 
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Every unit is suspended from the ceiling by telescopic tubes enabling 
6 degrees of freedom 

FluoKin - Setup 

Image: Dr. Sandra Geiger 



FluoKin - Workflow 

500 fps over 6 s with 
two cameras in 

biplane arrangement 

Occiput in flexion 

Occiput in extension 



Lower cervical spine in extension and flexion 

FluoKin - Workflow 



FluoKin - Workflow 



FluoKin – Next steps! 

+ 

+ 


