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horse Foot Work: Farriery Program 
emphasizes Teamwork 

“No foot, no horse” is perhaps the most 
used and still the most true statement there 
is in horse care. A horse is generally worth-
less without functional feet, which is why 
the AAEP devoted a complete day during 
the 2010 convention to farriery topics and 
the working relationship between veteri-
narians and farriers.

“Heat adds strength to any relationship; 
this is the perfect metaphor for this discus-
sion,” said Jay Merriam, DVM, of Massa-
chusetts Equine Clinic, in Uxbridge, in his 
presentation on veterinarian/farrier work-
ing relationships, titled “Sharing the Fire.”

“Vets can’t do it all alone, and neither 
can farriers,” he said. “Vets can add podia-
try to their practices, and farriers can add 
veterinary consultation to theirs. There are 
things we just shouldn’t do alone.”

Topics discussed during this year’s farri-
ery program included basic foot anatomy/
examination, hoof crack repair, supporting 
the heels, puncture wounds of the hoof, 
foot surgery, and more.
Foot Examination Before you can treat 
problems in the foot, you have to know its 
proper anatomy and function. Andy Parks, 
MA, VetMB, MRCVS, Dipl. ACVS, depart-
ment head and professor of large animal 
surgery at the University of Georgia, dis-
cussed examination of the foot for the 
audience with numerous images from the 
Glass Horse anatomy program.

“Why are you looking at the foot?” he 
asked the attendees. “Because something’s 
wrong with it or it’s a purchase exam. 
Presenting symptoms can include abnor-
malities in form (misshapen) or function 
(lameness).

“Most things that affect the foot are 
trauma or infection,” he went on. “The 
foot shows you where excess stresses are, 
and specific diagnosis leads you to specific 
treatment. Predisposition to disease leads 
to preventive care. Indicators of abnormal 
stress lead to symptomatic treatment.”

Parks expanded upon several  guidelines 

for examining the foot, including the 
 following:
■  First, do the free/easy diagnostic tech-

niques (such as visual examination, us-
ing hoof testers, etc.);

■  Record a thorough case history;
■  Look at the whole horse first to assess his 

stance and body condition, and evaluate 
the environment he’s living in; and

■  Then do a basic foot examination, fol-
lowed by an examination of the foot 
relative to the limb, a more detailed ex-
amination of hoof characteristics, evalu-
ation of the limb in motion, and evalua-
tion of the shoeing and/or trim.
Cleaning the foot is essential to a good 

exam (a good wire brush is very helpful).
Hoof Crack Repair “Hoof cracks are a com-
mon problem and can affect any part of 
the foot, causing variable lameness,” said 
Kent Carter, DVM, MS, professor of equine 
lameness at Texas A&M University. “Some 
are devastating and cost millions in lost rev-
enue, while others are insignificant. Recog-
nizing the difference will help us all.”

The key to fixing a quarter crack is not 
the patch, screws, or plates put across it, 

he said. Rather, healing and getting rid of a 
quarter crack for good depends on proper 
trimming/shoeing to correct the foot im-
balance that caused the crack. Without fix-
ing that imbalance, cracks will often return 
even if they are repaired in the short term.

He discussed the pros and cons of sev-
eral hoof crack repair strategies and prod-
ucts, ending with this summary: “Proper 
trim of the foot is essential, therapeutic 
shoeing is important, and stabilization 
of the crack (with wires, staples, patches, 
etc.) is not always necessary but it is ben-
eficial if performance is desired. Exposed 
soft tissue may become problematic (if it’s 
not dried out well before covering it with a 
patch); don’t create more problems.”

He also briefly discussed hoof cracks 
and separations caused by white line dis-
ease, an opportunistic fungal infection of 
the hoof. Removing any detached wall is 
essential, he noted, as this loose wall isn’t 
doing any good. This also makes it much 
easier to treat problems underneath the 
separated wall.
Hoof Puncture Wounds If your horse picks 
up a nail or other sharp object in his foot, 

Hoof Care
By NANcy S. LoviNg, DvM, AND cHriSTy WEST
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Farrier Ian McKinlay demonstrated his methods for trimming low-heeled feet, resizing the shoes, re-
building the heels as needed, and using a special rim pad under glued-on shoes to cushion the heels. 
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one of the first questions many of us have 
is whether to remove that nail immedi-
ately or wait until the veterinarian can see 
it. Rich Redding, DVM, MS, Dipl. ACVS, 
associate professor of equine surgery at 
North Carolina State University, recom-
mended leaving the foreign body in if at 
all possible until the veterinarian can take 
radiographs to see how deep the wound is 
and what structures might be  affected.

“If you can’t leave the foreign body in 
place, mark the site (so it can be found for 
later examination),” he recommended.

Redding discussed several types and as-
pects of foot wounds in horses, along with 
reviewing additional strategies for evaluat-
ing such wounds including contrast fistu-
lography (injecting contrast material into 
the wound and taking a radiograph to see 
how deep the wound is), physical explora-
tion of the wound with thin, blunt metal 
probes, ultrasound, thermography (exami-
nation of heat patterns), and MRI.

Lastly, Redding discussed several op-
tions and technique tips for treating these 

wounds, which often require some degree 
of surgical debridement (opening up the 
wound tract so it can drain and be medi-
cated). Additional treatment strategies in-
clude thorough cleaning of the wounds, 
antibiotic treatment (both systemic and 
regional might be indicated), wound pro-
tection with waterproof bandaging, and 
lavage (flushing) of any compromised 
joints.
Hoof Biomechanical Research “I’d like to 
introduce a third person to the hoof care 
team, so we have veterinarians, farriers, 
and research scientists,” began Jeffrey 
Thomason, MSc, PhD, an anatomy profes-
sor at the University of Guelph’s Ontario 
Veterinary College in Canada. “Biome-
chanical research is helping us elucidate 
the exact causes of many injuries, which 
is leading to better diagnoses, treatments, 
and prevention.”

He went on to discuss the basic biome-
chanical properties of the horse, including 
the heavier body compared to thin, light 
legs that can be moved quickly for great 

speed. “The horse uses his own weight very 
effectively,” he observed.

However, there are trade-offs to this 
structure—for example, long, light bones 
give more speed and stamina, but this also 
means a higher risk of fracture. Long ten-
dons and ligaments act as energy-storing 
springs, but those long springs are at risk 
of mechanical injury.

Thomason went on to describe several 
types of biomechanical research strategies, 
from direct measurements to calculated 
ones in live horses, to in vitro studies with 
cadaver limbs.

“Biomechanics researchers, veterinari-
ans, and farriers can all meet in the middle 
for applicable interpretation of research 
information,” he concluded. “Everyone 
should communicate well so researchers 
understand the problems faced ‘on the 
ground,’ and can devise studies that take 
that into account.”
Saving the Heels “I see thin walls in so 
many breeds,” began well-known racehorse 
farrier Ian McKinlay of South  Amboy, N.J., 
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whose practice focuses mainly on repair-
ing hoof cracks and other foot problems. 
“Pliable, thin walls often cause the heels 
to collapse under the horse’s own weight,” 
and pain and lameness in the palmar (rear) 
part of the foot are the all too common re-
sults.

McKinlay discussed a number of fac-
tors contributing to low heels in his cli-
ents’ horses, from poor trimming to short 
shoes to too many baths/foot soaks. He 
also demonstrated his methods for trim-
ming the foot, sizing the shoe (often using 
a longer one than the horse was wearing), 
rebuilding the heels as needed with hoof 
repair composites, and using a special du-
al-material rim pad under glued-on shoes 
to cushion the heels.

This pad, which is much like the ones 
McKinlay put on Triple Crown hopeful Big 
Brown, includes a hard rim under the front 
half of the foot and a softer rim in the rear 
part of the foot to cushion the heels. Also, 
a cut-down channel around the inner edge 
of the pad can hold a rubber strip or dam 
to keep the glue from getting on the sole 
and applying pressure there with weight 
bearing.

McKinlay reported success with more 
than 100 cases of palmar foot pain (mostly 
in racehorses) treated in this manner in a 
six-month period.

“The advantage of the method described 
in this report is that the procedure has a 
strong bond (to the hoof) with a minimal 
amount of adhesive, zero sole pressure, 
and total support of the heel while being 

relatively simple and easy to learn,” he 
concluded. However, he cautioned that in-
appropriate trimming, shoe selection, and 
shoe placement will negate the benefits of 
the pad.
Custom-Molded Horseshoes After review-
ing various methods of gluing horseshoes 
onto hooves, Derek Poupard, CJF, Dipl. 
WCF, of the United Arab Emirates, de-
scribed a novel method for building a 
horseshoe directly on the horse’s foot us-
ing a hoof repair composite injected into a 
silicone mold wrapped around the foot.

Sound confusing? It’s a bit like putting 
on a glove that’s a little too big for your 
hand and squirting a composite into the 
glove to build you a new, completely tai-
lored glove that fits just right.

This method of shoe creation is quick and 
easy, noted Poupard, and yields a protective 
covering that functions much like the natu-
ral hoof in terms of  expansion/contraction. 
It’s also easy to rasp to reshape as needed 
once cured. However, it’s not inexpensive, 
doesn’t stand up to quite as much wear as 
a metal shoe, is harder to maintain in a wet 
climate, and yields a raised heel that neces-
sitates some sole support to maintain frog 
pressure. 
Sport Horse Farriery Sport horses place 
great demands on their feet, as they’re of-
ten “maintained at a competition  readiness 
condition year-round,” began Duncan Pe-
ters, DVM, MS, of Hagyard Equine Medi-
cal Institute in Lexington, Ky. “This means 
that from a fitness level and foot-care 
standpoint, these horses are always in a 

high-maintenance situation.”
It’s key to maintain good communica-

tion between owner, trainer, veterinarian, 
and farrier to optimize soundness in such 
horses, he noted. Sometimes those people 
will disagree on the best approach for the 
horse and, thus, “There needs to be open 
discussion and ultimately, collaborative 
decision-making,” he added.

Peters noted several challenges when 
managing sport horse feet (such as little to 
no turnout time, high competition demands, 
and too-frequent baths and wetting of the 
feet). He also offered several tips on keep-
ing them sound, such as trimming/resetting 
every 4-5 weeks to keep feet in top shape, 
providing proper breakover in the front half 
of the foot, supporting the heels, maintain-
ing proper mediolateral (inside to outside) 
balance, providing good breakover to the 
sides of the foot as well as the toe, aligning 
the bones of the leg for optimal soundness, 
and protecting the bottom of the foot.

“Foot care of the sport horse requires all 
involved to be attentive to the functional 
needs of the horse and any changes in 
performance that may occur related to the 
feet,” he concluded.
Foot Surgery “You often need to surgically 
invade the foot to treat infection, benign 
tumors (keratomas), penetrating wounds, 
and lacerations,” began Clifford Honnas, 
DVM, Dipl. ACVS, of the Texas Equine 
Hospital in Bryan. He described a num-
ber of conditions he treats with surgery 
as follows, as well as the critical aftercare 
provided by a farrier to help the horse 
 recover.
■  Removal of a sequestrum (diseased, iso-

lated piece of bone) that’s often due to 
infection from a puncture wound. The 
fragment is removed as well as any dead 
tissue, and the area is medicated and 
protected for healing. These usually do 
very well, Honnas noted.

■  Keratomas, or benign soft tissue mass-
es that develop between the hoof wall 
and the coffin bone, might result from 
chronic inflammation. These are re-
moved through as small of an opening 
as possible, and the prognosis is “excel-
lent,” said Honnas.

■  Infection/necrosis (tissue death) of 
the collateral cartilage can occur from 
various wounds or traumas, and cause 
lameness as abscesses form, he ex-
plained.  Removal of the infected/dead 
tissue under general anesthesia is the 
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(Left) Proton density dorsal plane MRI image through the navicular bone, ungual cartilages, and 
palmar aspect of a normal distal phalanx (P3). Red arrows: normal (not ossified) ungual carti-
lage. (Right) In this T1-weighted image of bi-axial severely ossified ungual cartilages, the medial 
ossified cartilage/palmar aspect of P3 is black (low signal intensity), indicating sclerosis. The 
white (hyperintense) fracture line (arrow) runs from the base of the cartilage distally and dorsally 
into the palmar aspect of P3.
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 recommended treatment, and the prog-
nosis is good provided all the dead tissue 
is removed.

■  White line disease can result in a sig-
nificant amount of hoof wall detaching 
from the underlying structures, and re-
moval of this loose wall allows access to 
medicate affected areas and removes the 
ground reaction force on the loose wall. 
This helps the remaining healthy wall 
grow down tight to the inner structures 
of the foot.
Abscesses beneath the sole are “probably 

the most frequent condition affecting the 
foot of the horse for which invasion of the 
hoof capsule is required,” Honnas noted. 
Abscesses can cause severe pain, but open-
ing these abscesses up surgically to allow 
drainage and medication provides effective 
treatment.

“Surgery of the foot is a very common 
occurrence; one thing we can’t emphasize 
enough is that it necessitates a good team 
approach (between veterinarian and far-
rier),” Honnas concluded.

sidebone and associated injuries
Sidebone, or ossification (hardening) 

of the collateral cartilages in a horse’s foot 
into bone, is sometimes passed off as an 
insignificant finding if it’s noticed at all. 
However, new research on the condition 
suggests that it might play a significant 
role in foot-related lameness. 

The horse has a collateral, or ungual, 
cartilage on both sides of the coffin bone in 
each foot. In combination, these cartilages 
“provide support to the  palmar/ plantar 
(rearward) aspect of the foot, dissipate 
 forces of the foot’s impact with the ground, 
and are involved in venous return from the 
digit (blood flow from the foot back toward 
the heart),” explained Sue Dyson, VetMB, 
PhD, FRCVS, head of Clinical  Orthopaedics 
at Animal Health Trust, in Newmarket, 
U.K. 

Especially in larger/heavier animals, col-
lateral cartilages can ossify or harden from 
somewhat flexible cartilage into rigid bone 
(termed sidebone). Outwardly, the only 
sign of sidebone might be that the carti-
lages feel firmer to the touch than usual.

Dyson described the normal appearance 
of the collateral cartilages extensively, then 
she discussed findings in a number of hors-
es with primary injury of ossified cartilages 
(i.e., a fracture or trauma to this area) as 
well as findings in horses with  injuries of 

nearby structures deemed related to the 
ossified cartilages (such as the coffin bone 
and neighboring ligaments). 

Diagnosing if sidebone was the only 
cause of lameness was sometimes challeng-
ing. Diagnostic analgesia (nerve blocks) are 
helpful but can be misleading, said Dyson. 
Radiographs and MRI can detect sidebone, 
but the veterinarian might not be able to 
distinguish between fractures of ossified 
cartilages and other trauma. Nuclear scin-
tigraphy (bone scan) allows the veterinar-
ian to see active bone remodeling and was 
generally useful for detecting injuries of 
abnormally ossified cartilages, she added.

In horses with trauma to or fracture of 
an ossified collateral cartilage, lameness 
was usually mild to moderate at exami-
nation time and most apparent when the 
horses were circled; in addition, this lame-
ness was often reported to be improved 
compared to the original lameness at on-
set. Horses were treated with rest for at 
least three months, controlled exercise, 
and better foot balance/shoeing. Most af-
fected horses returned to full work after 
this treatment regimen.

“This study provides further evidence 
that ossification of one or both cartilages 
of the foot (sidebone) is not necessarily an 
incidental observation of no clinical signif-
icance, but may be associated with lame-
ness,” Dyson summarized. 

sidebone+Coffin Bone Fractures
When it comes to lame horses, things 

aren’t always simple: the problems don’t al-
ways come one at a time. In a recent study, 
for example, researchers described a series 
of cases with sidebone, coffin bone frac-
tures, and associated soft tissue problems.

“The ungual or collateral cartilages in 
the foot (on either side of the coffin bone, 
thought to function in hoof   expansion 
and shock absorption) start out as (soft) 
 hyaline cartilage, then can ossify (harden 
into bone, termed sidebone or ossified 
 collateral/ungual cartilage) with age or 
other factors,” explained Kurt Selberg, 
MS, DVM, a veterinary resident at Colora-
do State University (CSU). “The causes are 
unknown, but might include concussion 
(from working on hard surfaces), ligament 
strain, poor farriery, or other factors. Clini-
cal signs include a shortened stride and 
obscure lameness, perhaps because the 
ossified cartilages don’t function in their 
normal expanding and contracting man-
ner (with each step).”

Selberg and co-author Natasha Werpy, 
DVM, Dipl. ACVR, assistant professor of 
imaging at the Gail Holmes Equine Or-
thopaedic Center at CSU, described MRI 
findings in 22 horses from nine equine 
hospitals that had both ossified collateral 
cartilages and coffin bone fractures (23 af-
fected feet). All cases had these problems 
in the forefeet.

Selberg reported that the fractures were 
simple and nondisplaced, originated at 
the base of the ossified collateral cartilage 
in all cases, and involved the fossa of the 
collateral ligament on the coffin bone (de-
pression on the bone where the ligament 
attaches) in 17 of the 23 affected feet. Also, 
adjacent ligaments and other soft tissues 
were compromised in all cases. A limited 
number of cases had long-term follow-up 
information, and those fractures healed 
completely by 14 months after the initial 
case presentation.

Radiographs can detect the fractures, 
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Above are transverse ultrasound images of the deep digital flexor tendon obtained through the 
bulbs of the heels. In figure 1 (left) there is a small hypoechoic (black) round lesion on the 
dorsal aspect of the lateral lobe (on the right of the image) of the tendon (arrow). Even when 
small in size, these lesions are usually clinically significant. In figure 2 (right) a deformation of 
the dorsal border of the lateral lobe (on the right of the image) with a change in shape and size 
of the affected lobe compared to the medial one is clearly visible (arrow).
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noted Selberg, but not the soft tissue prob-
lems. “MRI highlighted these injuries quite 
well,” he said. “Injury of the ligaments as-
sociated with the cartilages was thought to 
be contributing to these cases’ lameness.

“Injuries of the ligaments associated 
with ossified collateral cartilages have the 
potential to be a source of lameness,” he 
concluded. “The routine site of fracture in 
this study at the base of the ossified col-
lateral cartilage extending into the distal 
 phalanx suggests a biomechanical cause 
or focal stress point from cycling. Are 
sclerotic ossified cartilages more likely to 
 fracture? At this point we don’t know for 
sure, but it seems that way.”

Foot Pain in horses: diagnosing soft 
Tissue Problems

When pain is localized to the foot but no 
abnormalities can be seen on radiographs 
(X rays), problems in soft tissues within 
the foot are often the culprit. However, 
imaging soft tissues in the foot to arrive at 
a diagnosis can be challenging, especially 
when magnetic resonance imaging (MRI) 
is not available or financially feasible. One 
veterinarian discussed the use of ultra-
sound as a lower-cost option for imaging 
soft tissue problems in the hoof.

Denis Verwilghen, DVM, MSc, DES, 
Dipl. ECVS, specialist in equine and large 
animal surgery at the University of Liège in 
Belgium, discussed findings in 39 horses, 
reporting that veterinarians using ultra-
sound examination were able to identify 
specific soft tissue problems in all cases. 
The most common issues were deep digital 
flexor tendon lesions (30 horses), followed 
by abnormalities in the coffin joint and as-
sociated ligaments (27 horses), and navicu-
lar bursa distension (22 horses).

All but three horses had abnormalities of 
multiple structures within the foot, high-
lighting the often complex nature of lame-
ness diagnosis.

“Ultrasound allowed documentation of 
digital soft tissue injuries, especially deep 
digital flexor tendinopathy (disease of a 
tendon), in horses without radiographic 
findings,” Verwilghen concluded. “The dis-
tribution of findings was similar to previ-
ous MRI studies. Ultrasound can provide 
a diagnosis of foot pain if MRI is not avail-
able or possible financially.”

Valeria Busoni, DVM, PhD, Dipl. 
 ECVDI, specialist in diagnostic imaging at 
the University of Liège, added: “Ultrasound 

 examination of the foot requires practice 
and experience as it is more technical 
compared to a routine tendon ultrasound. 
Moreover, the approach through the bulbs 
of the heels (which is the one that shows 
most deep digital flexor tendon lesions) re-
quires a microconvex probe, which is not 
the probe routinely used to image tendons. 
So equine practitioners willing to apply this 
technique to the foot have to be equipped 
and trained to perform foot ultrasound.”

how to Manage a Quarter Crack
Lameness caused by quarter cracks 

is a nemesis of horses and owners, 
and treatment is often a complex and 
 time-consuming process. Steve O’Grady 
BVSc, MRCVS, of Northern Virginia 
Equine in Marshall, discussed the impor-
tance of these injuries and how, with the 
exception of traumatic injury cases, it’s 
rare to see a quarter crack without a con-
current sheared heel.

O’Grady described sheared heels as a 
common hoof capsule deformation caused 
by disproportionate loading on one side 
of the foot. This results in one heel bulb 
displacing upward relative to the adjacent 
heel bulb. Tissue on the displaced side 
between the hoof wall and surface of the 
short pastern bone changes shape, result-
ing in constant foot pain in the back of the 
hoof. Over time, uneven loading leads to 
hoof capsule distortion, subsolar bruising, 
corns, hoof wall separation, and quarter 
cracks.

According to O’Grady, veterinarians and 
farriers should target and correct sheared 
heel conformation by stabilizing the heels 
and repairing the crack. He explained that 
the hoof capsule’s viscoelastic nature nor-
mally allows it to deform when stress is ap-
plied; yet, hoof capsule distortion occurs 
when compressive and shear forces exceed 
its capacity to deform.

This overload of the heel creates struc-
tural changes that make the hoof more 
upright, he explained. This decreases the 
foot’s ground surface contact, the hoof 
wall straightens, heels contract, and the 
foot narrows. The overloaded heel rolls 
under with a hoof wall flare developing on 
the opposite side of the foot. The ungual 
(collateral) cartilage (on either side of the 
coffin bone, thought to function in hoof 
expansion/shock absorption) becomes 
trapped on the displaced side, restricting 
hoof expansion. 

Radiographs of affected feet show the 
solar surface of the coffin bone positioned 
in an appropriate horizontal relationship 
with the ground, indicating the heel dis-
parity originates behind the body of the 
coffin bone. Trimming heels unevenly has 
been blamed as a cause of sheared heels, 
however, O’Grady emphasized that the 
viscoelastic nature of the hoof capsule 
negates this effect—normally, the hoof 
accommodates trimming imbalances. In-
stead, limb conformation seems to be a key 
cause, especially if there is rotational limb 
deformity of the forelimbs, in particular 
toed-out conformation due to carpus val-
gus (outward rotation of the cannon bone 
at the knees). Limb conformation dictates 
hoof flight path and landing; hoof capsule 
deformation thus is an adaption to limb 
conformation—excess impact leads to 
 disease. 

O’Grady’s objective is to trim and shoe 
the foot to improve hoof landing—to un-
load the displaced side of the foot, engage 
the frog, and lower the side of the displaced 
hoof capsule to increase ground surface 
contact. The trimmed foot should end up 
as wide as it is long. Then, additional horn 
is trimmed from the affected quarter back 
to the heel and a bar shoe is applied. Im-
pression material beneath a leather pad 
further improves frog loading, he noted. 
Within a month’s time, improvement is 
usually measured as ¼-3⁄8-inch growth at 
the coronary band that causes the heels to 
even out.

The displaced coronary band must be al-
lowed to relax for 24 hours before repairing 
the crack with an implant. O’Grady sug-
gests that veterinarians and farriers con-
sider full-thickness quarter cracks a type 
of fracture necessitating stabilization with 
implant wires and placement of a compos-
ite patch over the top of the wire repair.

 O’Grady said he cannot overemphasize 
enough the importance of determining 
the underlying cause and implementing 
the appropriate farriery when managing 
a quarter crack. Veterinarians and farriers 
should assess limb conformation, improve 
foot conformation, and apply the appropri-
ate shoe to repair the defect.

styrofoam reduces hoof Pressure
Laminitis is a critical cause of lameness 

in horses: Not only is the exact cause not 
known in all cases, but considerable con-
troversy persists about how to treat and 
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toe, yet she said the effects are disappoint-
ing since lateral hoof wall strain along the 
sides of the hooves increases 35%.

In the study Schleining and colleagues 
hoped to show that industrial Styrofoam 
(1½-inch blue foam) increases the weight-
bearing surface area, decreases contact 
pressure, and results in pressure shifts 
toward the heel. She said the study, which 
the team performed on normal horses, cor-
roborated this hypothesis. The result was 
immediate benefit through decreased hoof 
pressures.

An unexpected finding was that the cen-
ter of pressure did not significantly move 
toward the heel until 24-48 hours after 
placement. Eighty percent of the horses 
had areas devoid of weight-bearing in the 
center of the foot, likely due to standing on 
wood shavings over rubber mats.

Shift of the center of pressure toward 
the heels is beneficial to decrease the pull 
of the deep digital flexor tendon on the cof-
fin bone, thereby lessening the risk of cof-
fin bone rotation. Schleining suggests that 

manage this disease. Jennifer Schleining, 
DVM, MS, Dipl. ACVS-LA, a clinician in 
the department of veterinary clinical sci-
ence at Iowa State University, discussed 
the common practice of using industrial 
Styrofoam to increase weight-bearing sur-
face area while decreasing total contact 
pressure on the bottom of a painful hoof. 
This method is used primarily as the first 
line of defense in an acute case of laminitis 
when veterinarians are trying to prevent 
permanent mechanical damage.

Schleining reviewed the significant fi-
nancial impact of lameness, including 
laminitis, with costs of $675 million for all 
lamenesses reported in a 1998 USDA study. 
According to that study, each lameness 
event resulted in an average of 110 days 
of lost use as well as an emotional impact 
on owners and veterinarians. Laminitis is 
the second leading cause of equine death, 
behind colic—nearly 200,000 horses were 
diagnosed with laminitis in 2007.

In the developmental stage of laminitis, 
Schleining explained that a shift in weight 

bearing is not evident before clinical 
signs are recognized—the typical lamini-
tis stance is not seen until after the coffin 
bone has displaced. Treatment goals are to 
diminish or eliminate the inciting cause, to 
minimize pain, and to prevent permanent 
damage and mechanical collapse of hoof 
laminae (sensitive tissues that connect 
the coffin bone to the interior of the hoof 
wall).

“No one technique benefits all patients,” 
Schleining reported, explaining that ap-
proaches to mechanical support are at-
tempted in numerous ways with the Lily 
pad, roll gauze taped to the frog, heart-bar 
shoes, Steward clogs, shoes or hoof casts 
with fillers, or Styrofoam. She commented 
that, based on previous studies, Lily pads 
increase laminitic pain in the initial five 
days, roll gauze has no peer review to sub-
stantiate claims that it works, and the ef-
ficacy of controversial heart-bar shoes is 
dependent on farrier skill in application. 
Hoof wall casts with 15-20° heel  elevation 
decrease hoof wall strain by 60% at the 
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better results might be achieved by using 
less thick Styrofoam initially and then add-
ing an additional layer after 24 hours, or 
by applying a 1-2° wedge prior to placing 
the Styrofoam.

Cryotherapy Methods for laminitis 
Treatment Compared

Recent surveys of equine veterinarians 
reveal that laminitis is the No. 1 lame-
ness concern of equine practitioners, due 
to how difficult it is to treat and manage 
this debilitating condition. On the topic of 
laminitis control, Heidi Reesink, VMD, a 
veterinary resident at Cornell University, 
discussed a comparison of three methods 
of cryotherapy (cold treatment) as mea-
sured by blood vessel temperature in the 
foot. Reesink noted that cryotherapy is the 
only treatment shown to prevent develop-
ment of acute laminitis, calling it the “gold 
standard.” Chris Pollitt, BVSc, PhD, (2004) 
demonstrated the safety of prolonged im-
mersion of the distal limbs for 48 hours to 
abolish associated lameness and to mini-
mize pathologic changes related to lamini-
tis. Reesink explained that cryotherapy 
controls hoof inflammation by potentially 
lessening metabolic tissue demands, di-
rectly inhibiting temperature-dependent 
enzymes, and/or reducing blood-borne de-
livery of inflammatory mediators. 

Reesink and her colleagues set out to 
examine if ice-filled wader boots would 
be more effective at cooling the hoof than 
other methods. They compared an ice-
filled wader boot to packing the feet to the 
level of the fetlock by filling 5-liter fluid 
bags with crushed ice slurry, or using gel 
ice packs replaced at 60-minute intervals. 
The opposite (nonchilled) limb of each 
horse was used as a comparative control. 
Reesink also wanted to determine if digital 
venous temperatures would approximate 
laminar temperatures, and if digital venous 
temperatures would be slightly warmer.

Nine healthy horses free of lameness or 
laminitis were used in the study. Before the 
researchers applied any trial therapy, they 
took pre-treatment baseline temperature 
readings for 15 minutes. Then they tracked 
each 120-minute treatment method with 
periods of rewarming between each treat-
ment. Treatment time was based on previ-
ous studies that showed minimal addition-
al cooling is achieved after two hours of ice 
immersion.

The investigators obtained temperature 

measurements every minute during each 
treatment, using thermocouples (capable 
of transmitting temperature readings on 
an ongoing basis) placed in blood vessels in 
both forelimbs. Treatment began with two 
hours in the gel boot, after which the leg was 
allowed to rewarm. Then came two hours 
in the ice bag, and after a final rewarming, 
two hours in the wader boot. Minimal cool-
ing occurred in the gel boot, whereas in the 
ice bag and wader boots dramatic tempera-
ture decreases in both laminar and venous 
blood were achieved. Laminar tempera-
tures remained slightly cooler than venous 
temperatures, as expected.

Reesink stressed the clinical relevance 
of this study, which demonstrated that 
5-liter fluid bags filled with ice slurry pro-
vide a practical and affordable method 
of cryotherapy, whereas a gel ice boot is 
 ineffective.

Penetrating hoof injuries
When it comes to penetrating hoof in-

juries, early, aggressive treatment is key 
to a favorable outcome, stressed Isabelle 
Kilcoyne, MVB, of the University of Cali-
fornia, Davis. In a retrospective study she 
and colleagues examined complications, 
prognosis, and outcomes associated with 
penetrating foot injuries, particularly in 
the areas of the frog or the collateral sulci 
(clefts on either side of the frog). 

Penetrating foreign bodies confined to 
the frog or sulci can invade critical struc-
tures including the coffin bone, navicular 
bone, navicular bursa, deep digital flexor 
tendon sheath, and/or the coffin joint, 
noted Kilcoyne. All of the cases the team 
examined involved horses presenting with 
a nonweight-bearing lameness and diag-
nostic radiographs corroborating foot pen-
etration. They graded each according to 
penetration depth:
■  Grade 1 = penetration of less than 1 inch 

of superficial corium (the soft tissues 
between the sole of the hoof and coffin 
bone);

■  Grade 2 = penetration greater than 1 inch 
of deep corium or digital cushion (helps 
absorb concussion; located between the 
distal coffin bone and the sole), but no 
contact with the coffin bone or synovial 
(joint) structures;

■  Grade 3 = penetration of  the coffin bone, 
but not of synovial structures; and

■  Grade 4 = penetration of synovial struc-
tures such as the coffin joint,  navicular 

bursa, or deep digital flexor tendon sheath.
Nearly 89% of Grades 1, 2, and 3 horses 

returned to full soundness following vari-
ous treatments. 

In 54 of 63 Grade 4 cases (86%), a nail 
was the cause of penetration—34 of these 
horses (54%) were nonweight-bearing, 
with the majority (64%) experiencing 
navicular bursa penetration. Twenty-eight 
of 63 horses (44%) were euthanized at pre-
sentation. The other 35 underwent conser-
vative standing treatment of paring out, 
flushing the wound, packing and bandag-
ing the foot, and receiving systemic antimi-
crobials. Veterinarians performed regional 
limb perfusion of antibiotics in 16 of these 
horses, with 91% becoming sound. Surgi-
cal treatment under general anesthesia re-
turned six (40%) of the other 15 horses to 
full soundness by six months and the final 
seven (47%) were euthanized. Overall, 10 
of 34 horses (29%) with synovial structure 
involvement regained soundness.

Treatment expense varied greatly rela-
tive to approach: Conservative treatment 
cost an average of $1,162, with an aver-
age hospital stay of five days (stays ranged 
from one to 18 days) as compared to an av-
erage of $5,850 for surgical treatment, with 
an average hospital stay of 21 days (stays 
ranging from one to 38 days). Kilcoyne 
summarized the study findings, noting:
■  Penetrating wounds in the middle to 

caudal (rear) portions of the frog are 
most likely to affect synovial (joint/ten-
don) structures: Synovial structures 
were penetrated in the middle frog 58% 
of the time, 61% in the caudal frog, and 
31% toward the frog apex (the forward-
most point).

■  Horses with hind foot injury were more 
likely to regain soundness (72%) than 
forelimb cases (42%). 

■  The time to presentation (how much 
time passed between the injury and a 
veterinarian’s examination of it) affected 
outcome; aggressive treatment initiated 
within the first 48 hours returned a high-
er percentage of horses to  soundness.

■  Regional limb perfusion with antibiotics 
greatly improved prognosis/outcome. h

More oNliNe  See TheHorse.com/AAEP2010  
■ Foot Lameness Table Topic, TheHorse.com/ 
    17733. 
■ Watch the Joint/Foot Lameness video,  
    TheHorse.com/Video.aspx?vID=477.


