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Summary 

 
In this study we have evaluated OCD healing in dogs, using kinematic analysis 

performed at 90 days after surgery (collagenic scaffolds loaded with autologus 
chondroblasts). 

The results of kinematic analysis were compared with those obtained in healthy 
animals and with patterns obtained in day 14 after induction stifle OCD by surgery (3). 

Incomplete cover or uncover of screws head by de novo cartilage resulted in 
persistence of an irritative factor associated with maintaining of discrete changes in 
kinematic pattern of the hind limbs joints.  

In control group individuals, joint movements changed during the time, being 
characterized by maintaining or even emphasizing of the specific kinematic pattern. That 
suggests the persistence of joint cartilage damages.   

Having capacity to detect subtle changes in joints motion, with dynamic monitoring 
of these, kinematic analysis allows assessment of joint movement re-establishment after 
various surgical or medicamentary treatments. 
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Dog’s kinematic analysis was used especially for evaluation of gait 

anomalies associated with hip dysplasia (7) and rupture of anterior cruciate 
ligament (4, 5, 8), both diseases inducing gait altering by changes in coxofemoral, 
femorotibial and tarsal joints. 

Other important application of kinematic analysis is assessment of different 
surgical techniques used for cruciate ligament rupture treatment (1, 6).  

Bollinger et al. (2) were used kinematic analysis combined with force plates 
in purpose to assess response of dogs diagnosed with hip dysplasia at 
symptomatic osteoarthritis treatment by acupuncture.  

 
Materials and methods 

 
Biologic material consisted in 16 common breed dogs with femoral 

condyles and trochlea osteochondritis dissecans (OCD) lesions. 
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For defects treatment were used prostheses with collagen scaffolds loaded 
with chondroblasts in experimental group individuals, and only scaffolds (without 
cells) in control group subjects. 

The implants were fixed on femoral trochlea with osteosynthesis screws for 
maxillofacial reconstruction in experimental group, and with polyethylene screws or 
polyglycolic acid rods in control group. The screws were put in place thus their 
heads were complete covered by the cartilage surface.  

Subjects’ assessment was made in day 90 after surgery with Ariel APAS 
system at Kinematic Analysis Laboratory, Polytechnic University. This system is 
base on video recording with the passive markers fixed on the reference points of 
the investigated subject, as follows: iliac crest, greater trochanter of the femur, 
femorotibial joint between the lateral femoral epicondyle and the fibular head, 
fibular malleolus, and lateral distal aspect of the 5th metatarsal bone.  

 
Results and discussions 

 
The results of kinematic analysis were compared with those obtained in 

healthy animals and with patterns obtained in day 14 after induction stifle OCD by 
surgery (3).  

After data processing, graphics were released for coxofemoral, femorotibial 
and tarsal joints with the following kinematic variable: angle displacement, velocity 
and acceleration. 

Femorotibial joint 
Experimental group (fig.1). Extension of stifle joint in stance phase 

increases and was faster compared with kinematic analysis results in day 14 after 
OCD induction (3). Therefore, the stifle extension remains reduced in comparison 
with the movement of healthy joint (3).  

There are no significant differences between variation curves of 
acceleration obtained in healthy and damaged joints. 
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Fig.1. Femorotibial joint (experimental group) 

 
Control group (fig. 2). Flexion of the stifle was reduced in early stance 

phase in comparison with patterns observed in day 14 after OCD induction (3), but 
was similar with that obtained in healthy dogs (3).  

 

 
Fig.2. Left femorotibial joint (control group) 
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Comparing with results obtained in day 14 after OCD induction (3), 
extension increases in stance phase and also gently increases in the middle and in 
the end of swing phase. Therefore, the stifle extension in the stance phase remains 
reduced in comparison with the movement of healthy joint (3). 

Extension was faster in stance phase compared with variation curves of 
velocity obtained in day 14 after OCD induction and for healthy joints (3). Also, 
stifle flexion was slower in early stance phase than in day 14 after OCD induction, 
and faster in the end of the stance than in healthy dogs. 

Comparing with variation curves of acceleration registered in healthy 
animals and in day 14 after OCD induction, acceleration in day 90 post implantation 
increases at the beginning and in the middle of stance phase.  
 

Tarsal joint 
Experimental group (fig. 3). Comparing with healthy joint, movement of 

tarsal joint in day 90 after implantation was characterized by decreased flexion in 
early stance phase, decreased flexion in early swing phase, and by maintaining of 
increased extension associated with a higher extension peak in stance phase. 
Also, flexion was slower in both stance and swing phase, extension was faster in 
stance phase, and acceleration increases gently in early swing phase. 

 

 
Fig.3. Tarsal joint (experimental group) 

 
Control group (fig. 4). Comparing with the pattern obtained in day 14 after 

OCD induction, movement of tarsal joint in day 90 after implantation was 
characterized by a gently increase of flexion in early stance phase, being similar to 
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healthy dogs. Therefore, extension is maintained increase in comparison with 
healthy joint and was correlated with a maximal extension peak in stance phase. 

Flexion increases in swing phase in comparison with results obtained in 
day 14 after OCD induction, but it maintained decrease in comparison with healthy 
dogs. Extension in swing phase was increased in comparison with healthy dogs, 
having an extension maximal peak higher. 

Extension was faster in both stance and swing phase, but flexion was 
faster only in swing phase. 

Comparing with healthy joints, it can be observed acceleration decrease in 
the end of the stance phase and acceleration increase during swing phase 

 

 
Fig.4. Left tarsal joint (control group) 

 
Coxofemoral joint 
Experimental group (fig. 5). Kinematic pattern was characterized by 

maintaining of increased extension in the middle to the end of stance phase. 
Comparing with healthy joints there are no differences in variation curves 

of velocity, but acceleration increases gently in the end of the stance phase. 
Control group (fig. 6). The kinematic results were similar with those 

obtained in day 14 after OCD induction: increased extension in the middle to the 
end of stance phase and decreased flexion in early swing phase. 

Regarding velocity and comparing with healthy dogs, extension was faster 
during all stance phase and flexion slower in early swing phase. 

Variation curves of acceleration are different to those obtained in healthy 
dogs, being higher in early stance phase and lower at the starting of swing phase. 
Comparing with data obtained in day 14 after OCD induction, acceleration 
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continues to increase during early stance and to decrease at the starting of swing 
phase. 

 

 
Fig.5. Coxofemoral joint (experimental group) 

 

 
Fig.6. Coxofemoral joint (control group) 
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Conclusions  
 
Incomplete cover or uncover of screws head by de novo cartilage resulted 

in persistence of an irritative factor associated with maintaining of discrete changes 
in kinematic pattern of the hind limbs joints.  

In control group individuals, joint movements changed during the time, 
being characterized by maintaining or even emphasizing of the specific kinematic 
pattern. That suggests the persistence of joint cartilage damages.   

Having capacity to detect subtle changes in joints motion, with dynamic 
monitoring of these, kinematic analysis allows assessment of joint movement re-
establishment after various surgical or medicamentary treatments. 
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