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This review accompanies the relevant episode of the Cu6ng Edge veterinary podcast. In each 
episode of this podcast, 3rd year students in the University of Calgary’s veterinary medicine 
program fill you in on the most up-to-date literature and evidence-based pracCces on topics that 
maDer to you, the pracCsing veterinarian. 
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There is no shortage of research showing that even the experts struggle to accurately 
diagnose lameness, simply due to the limits of the human eye in detec9ng movement 
asymmetry. To further complicate the picture, there is inherent bias that exists in interpre9ng 
flexions or diagnos9c nerve/joint blocks due to knowledge of the procedures being performed. 
It becomes obvious that, in order for us to advance in our accurate detec9on and therefore 
appropriate management of lameness, we must advance our diagnos9c capabili9es. 

A 2009 study1 published in the Equine Veterinary Journal set out to assess the ability of 
the human eye to detect asymmetry in two moving objects, as it relates to the assessment of 
equine lameness and movement asymmetry. The results of their study found that the threshold 
for detec9on of asymmetry was 25% for all individuals in the study, regardless of training, when 
evalua9ng ar9ficial simula9ons. The study concluded that the rather limited ability of the 
human eye to perceive asymmetry, which is one of the fundamental elements of the lameness 
exam, highlights the need for addi9onal diagnos9cs and technologies as part of a complete 
lameness assessment.  

A 2010 study2 looked at the agreement between equine veterinarians in their lameness 
assessments. They used 131 horses, which were evaluated for lameness by several clinicians 
with a combined average of about 19 years of experience, using the AAEP lameness scale from 
0-5. They first watched the horse trot in a straight line only and then also graded the horses 
aPer a full lameness evalua9on. The criteria for agreement between veterinarians was defined 
in the study by agreeing on the same limb being lame, regardless of the severity score that was 
assigned. APer only evalua9ng the horse at a trot in a straight line, there was about 77% 
agreement between observers, and aPer a full lameness exam, agreement actually decreased to 
about 73%. Agreement on forelimb lameness was slightly higher than on hindlimb lameness. 
When the lameness was more severe, with an average AAEP lameness score of greater than 
1.5, prac99oners were in agreement 93 % of the 9me, but when the lameness was more mild 
(average score was less than or equal to 1.5) they agreed only around 62%of the 9me. 
Presen9ng those numbers differently, this means that about 38% of the 9me, when a horse is 
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mildly lame, clinicians will not be in agreement on which leg is lame. This could have huge 
implica9ons not only on achieving an accurate diagnosis, but on how that horse is managed. 
Clearly, our subjec9ve assessment of lameness lacks accuracy, and there is a great need for 
objec9ve lameness assessment tools.  

Research shows that flexion tests are also not without problems of their own.3  Flexions 
of the distal limb were performed by the same researcher in 100 clinically sound horses under 
standardized condi9ons. Over 60% of the 100 sound horses had a posi9ve flexion test. Of these, 
about 50% showed a slight lameness, 35% a mild lameness, and 15% a dis9nct lameness. It was 
concluded that more than half of clinically sound horses will have an at least slightly posi9ve 
flexion test of the distal limb. Therefore, this brings into ques9on the value of flexions in 
detec9ng and localizing joint related lameness. For the second part of the study, flexion tests 
were repeated, at intervals of 10 min, 30 min, 48 hours and 6 months in 23 horses to assess 
repeatability of results. It is not uncommon to repeat flexion tests in the same horse, as is 
some9mes done over short intervals during the same lameness examina9on, especially when 
nerve or joint blocks are performed. Flexions may also be repeated in the same horse over a 
much larger interval in the case of repeat pre-purchase or insurance examina9ons. When 
repea9ng the flexion test with short intervals of 10 and 30 min, the score increased significantly 
aPer the second test. Repeated flexion aPer 48 hours did not result in a significantly different 
outcome, and over a 6-month period, the outcome of the test decreased significantly. For the 
10 and 30 minute repeat flexions, the authors discussed that it is likely that the oxygen debt 
produced in the joint is not able to be eliminated before the next flexion test, and a cumula9ve 
effect may be occurring. The results of this study suggest that such a situa9on may exist aPer 
two or more flexion tests are performed. Therefore, it should be concluded that a flexion test 
can only be repeated once within a short 9me interval without the risk of having a cumula9ve 
effect interfering with the results. However, when nerve or joint blocks are performed during a 
lameness exam, it is very common to perform flexions mul9ple 9mes in the same horse over 
the course of the same exam, which raises some ques9ons about the accuracy of this prac9ce. 
The flexion test was not consistent over a 6-month period, demonstra9ng that the long-term 
consistency of the test is limited and has li_le accuracy is predic9ng future joint related 
problems. 

There have also been studies to show that our interpreta9on of nerve blocks as part of a 
lameness exam is biased by our knowledge of the procedure that was performed.4  To 
demonstrate this, researchers displayed video clips of horses taken before and aPer performing 
a nerve block, and then manipulated whether the observer had knowledge of the procedure or 
not. They used 18 observers which graded the lameness of 8 different horses on a scale of 0 to 
10. The average difference in lameness grade changed by 0.4 once the observer knew that a 
nerve block had been conducted. When the same individual was asked to grade the same horse 
on two occasions, there was an average difference of 0.6 in the grade they assigned to the same 
horse. Of the 18 observers in the study, 4 of them were orthopedic experts, and the agreement 
between these expert observers was within one grade. However, the other 14 observers were 
non-experts and final year vet students, and the agreement between them was significantly 
worse, which shows that experience plays a role as well. The authors of the paper highlighted 
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that these results show that there is clear bias and lack of repeatability in subjec9ve lameness 
assessments, and further discussed how these results might impact horses that are only slightly 
lame (around an AAEP grade 1). A bias of 0.4 or a repeatability of 0.6 should not dras9cally 
change the diagnosis of a moderately or severely lame horse, but it could have serious 
implica9ons for those slightly or intermi_ently lame. This is true for both the diagnosis of 
lameness and monitoring improvement with treatment. 

Moving on to the research surrounding lameness loca9ng technology itself, there is 
plenty of evidence suppor9ng the legi9macy of the body mounted iner9al sensors that are most 
commonly used.  It has been shown for over 10 years now that iner9al sensors placed on the 
poll, over the pelvis, and on the distal limb are incredibly accurate and precise in loca9ng 
lameness.5  In 2011, Keegan et al. documented the repeatability of lameness loca9on with 
wireless iner9al sensors, following the 2004 study6 that indicated the technology’s ability to 
specifically iden9fy a lame limb.  When compared to another objec9ve lameness locator, a 
sta9onary force plate, the wireless body mounted sensors agreed with the force plate data and 
detected the lame limb in horses with forelimb lameness tro_ed in a straight line.7  This 
agreement indicates that the wireless sensor based technology is capable of detec9ng lameness 
in the correct limb in an objec9ve way.  Wireless sensors are non invasive, easy to apply, and 
data collec9on occurs in real 9me, which is favorable in a prac9ce secng.  Namely, the 
equipment 9me has been recorded as less than 3 minutes.5 

In researching the available technologies, there are a few op9ons that have great 
poten9al to be an asset in everyday prac9ce.  Firstly, the Equinosis Q with Lameness Locator 
seems to be the most heavily researched.  It uses sensors placed on the head, the pelvis, and 
the right front pastern which transmits movement data to a portable tablet.8  Second, as of 
2022, there is poten9al relevance of another system called the Lameness Detector 0.1.9  This 
system works by placing an iner9al sensor on the dorsal pastern of each limb and the recent 
research9 found that measuring increases in accelerometric impulses in the x axis was most 
associated with lameness in a limb.  This is another example of an applica9on that may be 
available in the future that would be extremely easy to apply to general prac9ce with ease of 
use  prac9cality.  Lastly, Sleip is a new, sensorless, smartphone-based product that uses video 
and an ar9ficial intelligence program to detect and document movement asymmetry.10  There 
has yet to be research documen9ng the repeatability and applicability of the Sleip program, but 
it is definitely an exci9ng prospect and could be a valuable addi9on to daily prac9ce. 

The Equinosis boasts being easy to use as there are only 3 wireless sensors and the 
portable tablet, making it applicable in hospital and on farm. The technology is well 
documented in the literature and its func9on is easy to understand from a prac9cal 
perspec9ve.  The sensors on the head and pelvis measure ver9cal accelera9on that is then 
translated to a ver9cal posi9on.11  The forelimb sensor then relates the ver9cal movement to 
the 9ming of the stride at the trot in order to associate the dorsal asymmetry measurements 
with a limb and the phase of the stride.  The data is transmi_ed wirelessly and in real 
9me.8  This allows the technology to immediately provide a report that documents the 
amplitude of asymmetry and the phase of the stride that the horse is feeling pain, namely, 
during push-off, mid-stride, or during impact.  There are a few other commercially available 
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systems, called QHorse, Equimoves, and Equigait, which use similar technology, sensors, and 
sensor placement.  However, the majority of our research surrounded the use of the Equinosis 
Q with Lameness Locator and it is the most commonly used in general prac9ce.12 

In a recent interview13 with Dr. Ron Genovese, he stated that the introduc9on of new 
tools to the lameness workup has always brought some resistance from 
prac99oners.  Interes9ngly, he speaks of the ini9al hesitancy to use an ultrasound machine to 
iden9fy soP 9ssue injury.  To explain the percep9ons of gait analysis in prac9ce, there has been 
research12 surrounding the thoughts of clinicians on this diagnos9c tool, and the main concern 
voiced surrounding its use is an over reliance on technology.  There is resistance to new 
technology due to the fear that the veterinarian’s clinical knowledge and experience will be 
reduced to a simple image or data set.  This is of course not true, as there will always be more 
to the clinical picture of a pa9ent than whatever our tools can tell us.  We need to remember 
that our diagnos9c tools can improve “on what the hands can feel, and the eyes can see,” and 
support us through our clinical decision making.13 

To begin breaking down the benefits of using this technology, the literature discusses 
applica9ons and client perspec9ve.  The poten9al benefits and applica9ons of this technology is 
boasted by users.12  The posi9ves of using lameness locators in daily prac9ce are that there is 
increased objec9vity and transparency in the lameness workup, be_er diagnoses, and improved 
documenta9on of cases.  The primary applica9on of this technology is in the workup and 
diagnosis of lameness.  For example, applying this technology before and aPer blocking will help 
detect subtle changes that are hard to appreciate otherwise.12  These subtle changes may also 
be be_er detected and documented aPer treatment as well.  Addi9onally, there is discussion of 
the applica9on of lameness locators to pre-purchase and wellness exams12, 13, and the 
possibility of telemedicine and mul9disciplinary teamwork, if its data can be interpreted 
remotely by prac99oners, in the follow up care of a pa9ent.  Lastly, in a survey12, it was noted 
that 80% of veterinarians thought that their clients were posi9ve about the lameness 
locators.  The clients are able to objec9vely see changes in the data, allowing them to feel 
suppor9ve of the outcome and included in the process. 

In research using lameness loca9ng technology, there have been some poten9al 
limita9ons iden9fied as well.  In one study14, it was found that 72.5% of horses that were not 
iden9fied as lame by their trainers, showed asymmetry in their movement.  In a follow up 
study15, it was found that meloxicam treatment did not significantly alter asymmetry 
measurements, ques9oning whether the lameness locators measure asymmetry that is caused 
by pain at all, or if the dysfunc9on is merely unresponsive to meloxicam.  It was also found that 
asymmetry measurements may fail to detect bilateral lameness if the asymmetry is the same 
amplitude on both sides of the body.16  In this same study16, it was also ques9oned whether 
ver9cal mo9on asymmetry may occur due to neurological lameness or anatomic varia9on.  In 
the clinician percep9ons study12, the technology was scru9nized based on its ability to merely 
measure ver9cal mo9on asymmetry and its inability to differen9ate between pain, mechanical, 
or neurological asymmetries.  There were also concerns raised about the interpreta9on of the 
data, technical problems, and IT support, which are not considera9ons to be overlooked.  These 
limita9ons further exemplify the importance of the veterinarian and their clinical judgment 
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when applying lameness locators to clinical prac9ce and rou9ne lameness diagnosis, in order to 
minimize the downfalls of lameness loca9ng technology. 

In summary, gait analysis technology is the closest we have come to elimina9ng the 
subjec9vity of visual lameness assessment. This technology can be used as a diagnos9c tool as 
part of the lameness work-up, which of course s9ll relies heavily on clinician judgment. This 
innova9ve technology con9nues to become more prac9cal and accessible, and as we advance in 
the field of equine sports medicine, it is a necessity.  It is important to remember that machines 
are incapable of assessing an en9re clinical picture, meaning that this technology may not 
replace veterinarians, only improve the quality and efficiency of their clinical judgment.  The 
prospect of using these tools allows us the possibility of considering lameness diagnosis 
evidence-based medicine. 
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