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Introduction

 The use of kinematic gait analysis provides veterinarians with
a way to objectively evaluate joint motion in dogs with
orthopedic disease.

e Historically, kinematic analysis has been limited to
universities and specialty clinics.

 The recent development of kinematic phone applications has
increased the accessibility of this testing method to a wider
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veterinary audience; therefore, a comparison with more
professional gait analysis software is needed.

 The objective of this study was to compare kinematic
measurements obtained by two different mobile applications
(OnForm and Dartfish Express) to those obtained using a
computerized software program (Kinovea).

 We hypothesized that joint angle values obtained from
mobile applications and computerized software would be
comparable and that no significant differences would be

found between measured variables.

Materials & Methods

 Data was obtained from 5 normal dogs and evaluated by 3

Investigators.

 Thoracic and pelvic limb kinematic data was obtained from
dogs during a trot and walk in a defined collection space with
high-contrast markers applied to the skin at specific anatomic

landmarks.

* Optical video was recorded at 60 Hz on an iPhone camera.

* For all dogs, maximum joint extension and flexion as well as
overall joint range-of-motion were determined and measured
in triplicate for all major appendicular joints using each

programs.

 Comparisons were performed with an ANOVA and a Tukey
test. All tests were two-sided with p<0.05.
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= location of joint angle

y

'+ TARSUS

STIFLE

SHOULDER

CARPUS

Marker Locations

. Pelvic Limb
: 1. Distolateral aspect of the fifth

metatarsal bone

2. Lateral malleolus of the distal tibia
: 3. Femorotibial joint, midway

between the lateral epicondyle of
the femur and the fibular head

4. Greater trochanter of the femur
: 5. lliac crest

Thoracic Limb
: 6. Dorsal aspect of the scapular

spine

: 7. Acromion/greater tubercle of the

scapulohumeral joint

8. Lateral epicondyle of the humerus
: 9. Ulnar styoloid process/ulnar

carpal bone of the carpus

10.Distolateral aspect of the fifth

metacarpal bone

Figure 1: This figure describes the anatomic landmarks used to outline the joints
of interest including the hip, stifle, tarsus, shoulder, elbow and carpus.
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Figure 3: Mean (SD) joint excursion angles (Max Flex=maximum joint flexion; Max Ext=maximum joint extension) and overall range-of-motion (ROM) as measured by 3 investigators using OnForm,

Dartfish Express and Kinovea. Values with similar letters are significantly different (p<0.05).

Hip — At a walk, ROM was significantly different between individual phone apps and
Kinovea. There was no difference in maximum joint flexion or extension. At a trot,
there was a significant difference in maximum joint extension between Dartfish and
Kinovea and a significant difference between both phone applications and Kinovea for

ROM. There was no difference in maximum joint flexion.

Stifle — At both a walk and trot, maximum joint extension and ROM were significantly
different between individual phone apps and Kinovea. There was no difference in

maximum joint flexion.

Tarsus — At a walk, there was no difference in maximum joint angles determined from
any program, but there was a significant difference in ROM between Dartfish and
OnForm and between Dartfish and Kinovea. At a trot, there was no difference in
maximum joint angles or ROM.
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Shoulder — At a walk, maximum joint flexion and ROM were significantly different
between individual phone apps and Kinovea. There was no difference in maximum joint
extension. At a trot, ROM was significantly different between Dartfish and Kinovea.
There was no difference in maximum joint flexion or extension.

Elbow — At a walk, there was no difference in any measurement between all programs.

Kinovea. There was no difference in maximum joint flexion.

At a trot, maximum joint extension was significantly different between Dartfish and
Kinovea, and ROM was significantly different between individual phone apps and

Carpus — At a walk, maximum joint extension and ROM were significantly different
between individual phone apps and Kinovea. There was no difference in maximum joint
flexion. At a trot, maximum joint extension and ROM were significantly different

between all programs. There was no difference in maximum joint flexion.

Figure 2: This figure shows a visual comparison between the two phones apps used and the

professional Kinovea software.

Conclusions

Our hypothesis was rejected. Significant differences were found
between kinematic variables obtained from (2) phone applications and
(1) computerized program.
These results suggest that the use of phone-based applications for joint
angle measurements in dogs are not comparable to those obtained
using an established computerized program.
The reasons for measurement differences were not fully elucidated in
this study but may be secondary to inherent app- or program-related
differences or investigator variability.
Further research is warranted to identify sources of variability and
optimize the clinical application of phone-based kinematic applications.
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