
18 AAEP Wrap-Up     The horse March 2013TheHorse.com/AAEP2012

EricA LArson  
nAncy Loving, dvM  
sTAcEy okE, dvM, Msc

racetrack surface and hind Limb 
Fetlock, hoof Kinematics

J ust as in the performance horse realm, 
racetrack surface can have a major 
impact on horse health. For instance, 

some anecdotal reports suggest synthetic 
track surfaces could be more associated 
with some musculoskeletal injuries when 
compared to dirt and turf tracks. However, 
exactly how racing surfaces affect horses’ 
legs—specifically the lower portions of 

the limb—remains unclear. To better un-
derstand this interaction, a research team 
recently evaluated Thoroughbreds’ hind 
limb motion on dirt and synthetic  surfaces.

Jennifer E. Symons, MS, a PhD student 
in Biomedical Engineering, at the Univer-
sity of California, Davis, J.D. Wheat Vet-
erinary Orthopedic Research Laboratory, 
and colleagues applied kinematic markers 
to specific points on five Thoroughbred 
racehorses’ lower limbs before sending 
the animals out to gallop on a dirt surface 
and a synthetic surface. The team used 
high-speed video analysis to evaluate joint 
angles during workouts.

Their key findings included:
■   When horses galloped on the dirt track, 

their hind fetlocks flexed 15° more than 
the when the animals worked on the 
synthetic track (maximum hyperexten-
sion was greater on the dirt track).

■   When working on the dirt track, the 
horses experienced greater horizontal 
hoof slide —approximately 4 inches—
than when breezing on the synthetic 
track, where hooves slid approximately 
1.5 inches (i.e., hooves slid more readily 
on a dirt track than on a synthetic track). 
Symons and colleagues found that 

horses working on dirt surfaces similar 
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Researchers found that horses working on dirt surfaces placed greater 
forces and strain on their legs than those working on synthetic. 

Lameness
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to the study track ap-
pear to place greater 
forces on their proxi-
mal sesamoid bones 

and greater strain on their suspensory 
ligaments than horses working on the 
synthetic surfaces similar to that studied. 
Horses would be more likely to injure 
their hind fetlock on the dirt surface than 
on the synthetic. 

“Anecdotal reports suggest that the 
incidence of musculoskeletal injuries 
in the hind limbs has increased on syn-
thetic surfaces,” Symons said. “Trainers 
hypothesize that these injuries are due to 
decreased hoof slide. The results of this 
study did confirm lesser hoof slide seen 
on synthetic surfaces. However, we cur-
rently have no data that supports a causal 
relationship between less hoof slide and 
increased  injury.”  

Symons noted that further studies are 
needed to help achieve the ultimate goal 
of reducing injury incidence with different 
surfaces: “Ultimately, we wish to design 
consistent race surfaces that reduce the 
incidence of racehorse musculoskeletal 
injury,” Symons concluded. “In the inter-
im, altering horseshoe design by removing 
or adding traction devices like caulks or 
stickers may allow trainers to increase or 
decrease hoof slide for horses training or 
competing on different race surfaces.”

handling Non-Weight-Bearing 
Lamenesses

One of the most common calls an am-
bulatory equine practitioner receives is 
that from a panicked owner whose horse 
becomes three-legged lame seemingly 
overnight, said Ryan Penno, DVM, a prac-
titioner at The Equine Clinic at Oaken-
croft, in Ravana, N.Y. Whether the cause 
is a simple abscess or a complex fracture, 
Penno described how to manage acute-
onset, non-weight-bearing lameness cases. 

Veterinarians regularly encounter com-
mon causes of such lameness—penetrat-
ing hoof injuries, subsolar hoof abscesses, 
cellulitis, laminitis, fractures, and soft tis-
sue injuries—so they must feel comfort-
able diagnosing and treating them, said 
Penno. 

Penno said obtaining a complete his-
tory on a horse is crucial when dealing 
with acute lameness; details such as pri-
or lamenesses or recent farrier care can 
help narrow down differential diagnoses 

( conditions causing similar clinical signs). 
He also recommended observing the horse 
from a short distance away to gauge his 
attitude, distress level, and respiratory 
 status. 

Next, Penno suggested completing a 
“brief but thorough” physical exam. To 
do this, he said, the horse should be fairly 
clean and not wearing a blanket, as mud, 
dirt, and blankets can potentially hide 
important signs. He suggested looking 
for any swelling, hemorrhage, or trauma 

before beginning the hands-on exam. He 
also recommended taking the horse’s vital 
signs, which can alert the veterinarian to 
systemic disease. 

After the physical exam, the veterinar-
ian can begin examining the affected limb 
closely. While there are certain aspects 
that should always be included in a lame-
ness exam, Penno said each veterinarian 
will arrive at a diagnosis in his or her own 
preferred manner. During lameness exams 
veterinarians should ensure they:

■  Carefully examine and palpate the af-
fected leg and note any swelling and/or 
wound trauma, including punctures;

■  Carefully elevate, flex, and examine each 
joint for effusion and heat;

■  Check for an increased pulse and heat 
from the hoof capsule; 

■  Carefully lift the hoof and examine it for 
embedded foreign bodies; and

■  If no foreign objects are present, use hoof 
testers to identify areas of  sensitivity.
Once the exam is complete, the veteri-

narian can put his or her findings together, 
develop a list of differential diagnoses, and 
formulate a treatment plan. If the injury 
warrants more intensive care, veterinar-
ians should consider referring the patient 
to an equine hospital or clinic. 

Penno then touched on handling the 
most common causes of acute-onset, non-
weight-bearing-lameness in the field:

Penetrating solar injuries generally 
present as severe lameness, Penno said, 
in horses with no other history of lame-
ness. In most cases, a foreign body in the 
hoof sole is evident. He recommended 
veterinarians tell owners not to remove 
the object or move the horse. If necessary, 
suggest they provide wood blocks for the 
horse to stand on to prevent the object 
from traveling any deeper into the hoof.

These horses generally have little to no 
swelling, but they often have increased 
digital pulses. Penno recommended veteri-
narians use radiographs to determine the 
course of the object’s penetration and what 
internal structures have been impacted. 
Additionally, he said, ultrasound might be 
useful for determining if the horse’s digital 
flexor tendon sheath has been affected.

Penno said typical treatment protocol 
includes removing the penetrating object, 
paring out the object’s tract through the 
sole, and flushing the hole with saline and 
disinfectant. In most cases veterinarians 
prescribe 10-14 days of antibiotics, in ad-
dition to non-steroidal anti-inflammatory 
drugs (NSAIDs) and a tetanus shot. Own-
ers should wrap the foot to keep the tract 
clean, and in most cases they should have 
their veterinarian check healing  progress.

In more severe cases, veterinarians 
might use regional limb perfusion, which 
involves applying a tourniquet to isolate a 
vein that supplies blood to the lower limb, 
then injecting antibiotics into the vein. 
They might refer the horse to a hospital 
for treatment and/or surgery, if necessary.
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Researchers applied kinematic markers on race-
horses’ lower limbs to evaluate joint angles.

 Ultimately, we wish to 
design consistent race  

surfaces that reduce the 
incidence of racehorse 

musculoskeletal injury. 

dr. jEnnifEr E. syMons

View “Lameness in the 
Western Horse” at 

TheHorse.com/30976
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Subsolar hoof abscesses are generally 
straightforward to treat once the veteri-
narian locates the abscess using hoof tes-
ters. The veterinarian then pares the sole 
to allow the abscess to drain. The ultimate 
therapy goal is to drain the abscess while 
allowing the affected hoof structures to 
heal. Some common abscess treatment 
recommendations, he said, include:
■  Soaking the hoof in Epsom salts and 

warm water for a span of time;
■ Poulticing the hoof; and
■  Flushing the tract with water and  iodine.

Regardless of the treatment, the owner 
must continue wrapping the horse’s hoof 
to keep it clean until the wound heals. 

Cellulitis—a diffuse bacterial infection 
of the skin and associated tissues—can 
be difficult to diagnose and treat. Horses 
often have a small wound present, along 
with limb swelling, heat in the affected 
limb, significant pain on palpation, and 
variable lameness, Penno said. 

Veterinarians often diagnose cellulitis 
using a combination of lab work, radio-
graphs, ultrasound, and clinical signs, he 
said. Treatment often includes NSAIDs 
and antibiotics, along with corticosteroids. 
Owners should exercise affected horses; 
Penno recommended walking the horse 
for 20-30 minutes, two to three times daily.

Horses also might benefit from the 
owner cold hosing the affected leg and/
or applying clay poultices. Compression 
wraps can also help control swelling.

MrI for evaluating suspensory 
Ligament and sesamoid Injuries

Equine practitioners use MRI exten-
sively to help diagnose even the most 
subtle lameness causes. “One region of the 
horse’s body that is a common site for in-
jury is the lower (distal) aspect of the sus-
pensory ligament near the fetlock joint,” 

explained Alexander Daniel, MRCVS, of 
Colorado State University’s Veterinary 
Teaching Hospital.

The suspensory ligament originates 
near the top of the cannon bone at the 
back of the knee and hock, travels down 
the back of the leg, and splits into two 
branches that insert onto a sesamoid bone.

“It is known that injury to the suspen-
sory ligament near the fetlock can oc-
cur either in isolation or combination 
with injury to the one or both sesamoid 
bones,” Daniel said. What wasn’t known 
was whether the suspensory ligament’s 
size or position changed following in-
jury to the sesamoid bone(s). So Daniel 
and colleagues from the Alamo Pintado 
Equine Medical Center, in Los Olivos, Ca-
lif., reviewed the MRI scans of 26 horses 
diagnosed with injury to one branch of 
the suspensory ligament near the fetlock 

joint (either fore- or hind limb).
“We found that the dimensions of the 

suspensory ligament injury measured on 
MRI were different between horses that 
did or did not have concurrent sesamoid 
bone issues,” relayed Daniel.

This means the cross area of the sus-
pensory ligament was significantly larger 
in horses that had injury/damage to the 
sesamoid bone compared to horses with-
out sesamoid bone injuries. The research-
ers suggested that MRI was an invaluable 
diagnostic tool for identifying suspensory 
ligament lesions in the fetlock as well as 
sesamoid bone damage. h

Jenevieve
@thejenevieve

One of the most 
incredible things about 
this conference is the 
encouragement to provide 
excellent care in ANY 
setting - no excuses!
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■  MRI, Nerve Blocks to Diagnose Fetlock 
 Lameness 
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“A thorough lameness exam usually includes limb flexion tests to evaluate for gait 
changes when joints are stressed in a flexed position,” said Amy Armentrout, DVM, MS, Dipl. 
ACVS, of Burleson Equine Hospital, in Texas. Holding a hind limb for a protracted time can 
be tough on practitioners, and horses aren’t always compliant, she noted, so she and col-
leagues sought to determine if veterinarians could use shorter hind-limb flexion times. 

Veterinarians generally believe it necessary to 
hold a hind leg in upper-limb flexion (ULF) for 60-
90 seconds before trotting the horse off to watch for 
increased lameness, said Armentrout. The research 
team compared a shorter-duration ULF of 5 sec-
onds to the longer 60-second duration.

In the study, practitioners flexed 34 client-owned 
lame horses as maximally as possible, such that 
the cannon bones were parallel to the ground. The 
researchers placed a camera 3 meters (9.84 feet) 
behind the horses for recording, and they repeated 
10 of the flexion tests to identify if practitioners 
would make the same assessment on the same 
horses. Fifteen blinded practitioners, each with an 
average of 20 years of lameness diagnostic experi-
ence, reviewed the videos. Armentrout asked them 
to interpret the flexion as positive or negative as 
compared to the baseline lameness. 

“About 74% of the time, the results of 5 vs. 60 seconds were interpreted the same,” 
Armentrout noted. “The initial flexion was more likely to be called positive than the second 
flexion.” She said the reviewers were more likely to judge the 60-second flexion as positive 
54% of the time as compared to the 5-second flexion being positive 36% of the time. As for 
the 10 horses that had repeat flexion testing, the reviewers interpreted 5- and 60-second 
flexion test results the same way 75% of the time.

Armentrout advised practitioners to perform their own trials since clinical assessment is 
very subjective. In this study, the short and longer flexions did not yield the same  results.

hIND-LIMB FLexIoN TesT TIMes coMpareD

Researchers compared 5-second and 
60-second hind-limb flexion times.

PA
U

LA
 d

A 
s

iL
vA

/W
W

W
.A

r
n

d
.n

L

http://www.thehorse.com
http://www.westnileequinevaccines.com
http://www.thehorse.com/AAEP2012

