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Farriers play an integral role in keeping hooves in optimal condition

Measuring Up

RESEARCHERS EXAMINE GAUGING
TECHNIQUES IN HOOF EVALUATION

By AMANDA DUCKWORTH

GIVEN THE IMPORTANCE of
hoof health in horses, it should come
as no surprise that it’s a heavily re-
searched and studied aspect of equine
anatomy. The more that is understood
about the hoof the better, for both
horses and the humans in charge of
their well-being. From basic confor-
mation to dreaded diseases such as
laminitis, knowledge is power.

The American Association of Equine
Practitioners has a wealth of informa-
tion concerning hoof basics, and Dr.
Brad Jackman authored “The Equine
Foot” for the organization.
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“Lameness is the largest cause of
economic loss in the equine indus-
try,” Jackman wrote. “The most com-
mon location of forelimb lameness is
the foot. There is a greater chance for
a successful outcome if the lameness
is addressed at its onset and a com-
plete examination and workup is per-
formed.

“Since the foot is the founda-
tion of the horse, foot problems are
best avoided if possible. That is best
achieved with the horse having good
limb and foot conformation to start,
and then maintaining good conforma-

tion and support with good shoeing.”

For all of the research that has been
done, there are still aspects of the hoof
that lend themselves to continued
study, especially as technology ad-
vances. In August 2022, the Journal of
Equine Veterinary Science published
“An Investigation Into Different Mea-
surement Techniques to Assess Equine
Proximal Hoof Circumference.”

“Equine hoof conformation is in-
tegral to equine performance and
soundness,” said researchers. “Con-
sequently, it is a major area of inter-
est within the field of equine health.
Researchers have measured several
hoof shape parameters to study the
hoof conformation. Proximal hoof cir-
cumference (PHC) is a primary hoof
shape parameter, and its assessment
may help to recognize the early stages
of the development of changes in hoof
morphology or poor hoof shape.

“Previous studies have mainly used
a measuring tape to measure PHC.
However, some doubts still exist re-
garding the reliability, repeatability,
and accuracy of measuring tape in this
context.”

For the study, researchers conduct-
ed a technical comparison between
the measuring tape and two alterna-
tive methods—3D scanning and pho-
togrammetry—to measure PHC. The
PHC of five equine limbs from five
adult horses was measured using the
three methods. The horses included
had died for reasons unrelated to the
current study, and the limbs had nor-
mal hoof conformation. The 3D scan-
ner was anticipated to be the most ac-
curate and was used as reference for
method comparisons. Researchers
used pairwise correlations between it
and the other two methods using a lin-
ear mixed model.

“The measuring tape and photo-
grammetry tended to overestimate
the mean PHC compared to the 3D
scanner by 0.96 mm and 2.2 mm,
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respectively,” researchers concluded.
“In addition, an excellent interrater
and intrarater correlation coefficient
index was reported for the reliability of
the tape measurements. The variation
of the tape measurements was +2 mm,
which justified the use of measuring
tape for PHC measurements in various
clinical and horse management appli-
cations.

“Through the application of statis-
tical analysis on several trials, it was
concluded that the conventional tape
measurements, when conducted by an
expert, would yield higher accuracy
than the photogrammetry and com-
parable reliability and accuracy com-
pared with the 3D scanner.”

In February 2023, the Journal of

Equine Veterinary Science published
“Comparison of Six Different Methods
for Measuring the Equine Hoof and
Recording of its Three-Dimensional
Conformation.”

“The determination of limb and hoof
conformation by visual assessment
is part of every orthopedic examina-
tion in equine medicine,” researchers
explained. “This subjective classifica-
tion can be supplemented by the use
of objective measurements. There are
a number of objective methods avail-
able for the evaluation of the hoof con-
formation that are suitable and have
already been used to determine the
shape of the hoof.”

While there are a number of estab-
lished methods for evaluation, re-

searchers were interested in examin-
ing the efficacy of a potentially new
method for horses: the MicroScribe.

“A novel tool that might prove useful
for taking measurements of the hoof
without the necessity of prior recon-
struction is the MicroScribe tool, a
portable measuring device with a flex-
ible arm to collect surface coordinates
by touching the object. This method
has already been used for quantita-
tive anatomical research in humans.
For horse studies, the MicroScribe has
been used only rarely.

“To our knowledge, the direct gen-
eration of quantitative data describing
the equine hoof shape using the Micro-
Scribe tool has not yet been validated
and compared with other methods
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that are generally used for hoof mea-
surements. Therefore, the aim of this
study was to compare biometric data
of the equine hoof collected by the
MicroScribe tool with measurements
collected directly from hooves, from
scaled photographs and radiographs,
as well as from 3D models generated
by the photogrammetry technique and
CT datasets.”

For the study, researchers took 62
measurements from 16 cadaver front
limbs. The six different methods were
employed to collect the measure-
ments, with 21 linear and nine an-
gular measures being collected by at
least four methods each. Researchers
found 10 of the linear measures could
be collected by all six methods, five by
five methods, and the remaining six by
four methods.

“All methods provided homogeneous
result with similar spread and few out-
liers,” researchers reported. “In some
cases, different methods measure dif-
ferent structures. Radiographs tended
to overestimate, while computed tomog-
raphy tends to underestimate distances.
Photogrammetry and scaled photo-
graphs were less suitable for measuring
hoof angles. The MicroScribe tool can
readily be used for hoof measurements.
Its values for linear measures showed
good equivalency with other methods
based on real hooves. For angular mea-
surements, the uneven hoof surface
might introduce imprecision. Not all
hoof conformations could be detected
based on measuring results alone. Di-
agnosis by a skilled veterinarian is still
essential.”

In addition to natural hoof con-
formation, other factors such as how
and when horses are shod as well as
the types of surfaces they exert them-
selves on can have a tremendous im-
pact on equine soundness.

The Journal of Animal Science pub-
lished “Short Communication: Changes
in gait after 12 weeks of shoeing in previ-
ously barefoot horses” in January 2023.
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SINCE THE FOOT IS
THE FOUNDATION

OF THE HORSE,

FOOT PROBLEMS

ARE BEST AVOIDED

IF POSSIBLE. THAT IS
BEST ACHIEVED WITH
THE HORSES HAVING
GOOD LIMB AND FOOT
CONFORMATION TO
START, AND THEN
MAINTAINING GOOD
CONFORMATION AND
SUPPORT WITH GOOD
SHOEING.”

— DR. BRAD JACKMAN

“Farriery can impact gait symme-
try and lameness outcomes, but there
is limited scientific data document-
ing these effects,” the researchers
said. “We hypothesized that shoeing
previously barefoot horses with plain
stamp shoes on the hind hooves would
increase gait symmetry, alter hock
angles and increase range of motion,
and improve lameness scores more
than shoeing with traditional fullered
shoes.”

For the study, 14 unshod horses
were evaluated using wireless iner-
tial motion sensors (IMS), kinematic
gait analysis (hock angle and range of
motion), and the AAEP’s lame-
ness scoring. The horses were then
trimmed and received either three-
quarter fullered shoes or plain stamp
style shoes on their hind hooves. They
were trimmed and reshod six weeks
later. At the end of 12 weeks, all of the
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Hawthorne Sole Pack Promotes Hoof Growth

awthorne’s Sole Pack
draws heat, reduces
inflammation, and promotes
hoof growth. It also relieves
dry, hard, sore hooves, while
combating bacterial and fun-
gal infections. Sole Pack also
draws heat from fevered
hooves and treats white
line disease. Sole Pack hoof
packing is extremely effec-
tive in treating stone bruises,
gravels, and abscesses.
Sole Pack liquid and hoof
packing are equally effec-
tive in maintaining the natural pliability of the
hoof. Both products are fast-acting, quick-
penetrating and formulated with soothing
natural ingredients. Hawthorne’s Sole Pack
products are available in a dressing or pack-
ing and in multiple sizes for convenience.
Hawthorne Products are made from the
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HAWTHORNE

PRODUDCTS

purest, natural ingredients
and can be used before and
after racing, or for any other
activity. We combine qual-
ity products with education
and instruction to help you
provide the best possible
care for your horse.

We pledge to always
maintain high standards to
provide you and your horse
the best natural equine
medications possible.

Please visit Hawthorne-
Products.com to learn how
our complete line of products will maintain
the health of your horse and repair those
weathered hooves.

Visit your local tack shop to purchase
Hawthorne’s products. Or call us at
800.548.5658 for more information or to
place an order.

SOLID FOOTING

Hawthorne’s Sole Pack line of all natural products heal and maintain

hooves for greatly improved performance and results.

= Promotes healing from abscesses and stone bruises
= Restores pliability and promotes hoof growth

= Combats bacterial and fungal infections

= Effectively treats thrush and white line disease

= Fast acting, quickly penetrates

HAWTHORNE

PRODUCTS
Hawthorne-Products.com

Orders: 800.548.5658

Midwest and Northern Representative

Susan Darst: (614) 203-9779

HAWTHORNE

TREBOCTY

Southern and Western Representative

Kari Kelsall: (352) 598-0428
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Tools to measure the hoof may help detect disease in its early stages

previous analysis was repeated.

“No differences were observed in
the IMS scores, hock angles or range of
motion, or AAEP lameness scores be-
tween horses shod in fullered or plain
stamp shoes,” researchers concluded.
“As no variables were determined to
be significantly different between the
two shoe types, data from all horses
were combined to analyze the differ-
ences between the barefoot and shod
state.

“Shoeing increased the maximum
angle of the right and left hocks and
the minimum angle of the left but not
right hock relative to barefoot condi-
tions. No differences in hock range of
motion were observed in either hock.
Lower AAEP lameness scores were ob-
served in horses when shod compared
with barefoot. In conclusion, shoeing
previously barefoot horses improved
AAEP lameness scores and increased
hock angles, regardless of the type of
shoe.”

In August 2022, Animals (Basel)
published “Hoof Impact and Foot-Off
Accelerations in Galloping Thorough-
bred Racehorses Trialling Eight Shoe-
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A common location of forelimb lameness
is the foot and there is a better chance

for a successful outcome if the lameness is
diagnosed quickly through examination

Surface Combinations.”

“Whole horse kinematics and injury
mechanics are influenced by hoof-sur-
face interactions,” researchers found.
“Establishing factors that control the tim-
ing and patterns of equine hoof motion
throughout a stride cycle is necessary for
optimizing equine biomechanical func-
tion and performance, lessening the
risk of injuries and enhancing economic
gains.

“Thoroughbred racehorses gallop-
ing at high speeds during training and
racing are particularly vulnerable to
injuries. As a result, the racing indus-
try are placing increasing emphasis on
understanding intrinsic and extrinsic
factors that modulate a horse’s output
on the track.”

For this study, researchers inves-
tigated the hoof accelerations of 13
Thoroughbreds in four different shoe-
ing conditions at a gallop both on turf
and artificial surfaces. The horses
used in the study were in regular work
as they were used for jockey educa-
tion at the British Racing School. They
were considered sound prior to data
collection and ranged in age from 6 to
20 years old.

Throughout the study, the same
horse-and-jockey pairings were used,
while the shoe-surface condition
varied. For various reasons related to
availability and injury, not all horse-
jockey pairings completed the trials
in all conditions. Researchers studied
aluminum, barefoot, Glushu, and steel
shoes. A total of 41,183 strides were in-
cluded in the analysis.

“Tri-axial hoof accelerations at im-
pact and foot-off in galloping Thor-
oughbreds were influenced by the
horses’ shoeing condition and surface
type,” explained researchers. “Accel-
erations were elevated at impact on
the turf surface compared to the ar-
tificial track by 1.2—2.4 times across
limbs, depending on the acceleration
axis considered; acceleration magni-
tudes were largest and offsets between
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surfaces greatest along the hoof wall
and in the dorso-palmar direction.
Accelerations were, on average, 2-18%
higher at impact in the shod conditions
compared to barefoot, when considering
all acceleration axis directions together,
but they rose up to 30% more in steel.
Preventing excessive shock loading and
related musculoskeletal injuries in race-
horses is of critical relevance to the rac-
ing industry.

“Barefoot hooves generally expe-
rienced the lowest accelertions. The
stride time affected all impact and
foot-off accelerations. Identifying fac-
tors influencing hoof vibrations upon
landing and hoof motion during pro-
pulsion bears implication for injury
risk and racing outcomes.”

In addition to conformation, shoe-

ing, and surface, researchers have
also recently examined the impact age
might have on limb soundness. In De-
cember 2022, the Equine Veterinary
Journal published “Effect of age at
training initiation on hoof morphology
and lameness in juvenile American
Quarter Horses.”

“Lameness, discipline, training in-
tensity, environmental variability, and
shoeing are all factors demonstrated to
affect hoof loading and therefore act as
adaptive stimuli to alter hoof morphol-
ogy,” researchers reported.

The objective of the prospective co-
hort study was to evaluate the effect of
age at training initiation on hoof mor-
phology and lameness incidence and
determine if specific hoof morphology
measurements correlate with lameness

in juvenile American Quarter Horses.

A total of 42 American Quarter
Horses were used in the study, includ-
ing 29 2-year-olds and 13 3-year-olds.
They were all entering training and were
monitored for hoof morphology and
lameness over the span of six months,
with analysis being done at the zero,
two, four, and six-month markers.

Hoof measurements—ranging from
palmar/plantar angles, frog base width/
length, toe length/angle, heel length/
angle, heel and foot width, wall height/
angle—were recorded from radiographs
and photographs, while lameness was
graded subjectively and objectively.

Researchers found 25 out of the 42
horses developed subclinical lame-
ness, with 16 having lameness in the
forelimb and 19 in the hindlimb.

TWOMBLY PERFORMANGE, HORSE

MAY 2023 / BloodHorse.com / 101


www.twomblyhorse.com

HEALTH

Hoof Health

“Three-year-old American Quarter
Horses entering training were more
likely to develop forelimb lameness
than 2-year-olds,” researchers con-
cluded. “This subclinical lameness
was associated with specific hoof mor-
phology characteristics.

“Three-year-olds developed lameness
more frequently compared to 2-year-
olds overall and in forelimbs; no dif-
ference was noted between 2- versus
3-year-olds in hindlimbs. In lame ver-
sus sound forelimbs, 3-year-olds had
decreased foot width, decreased toe
length, shorter lateral wall height, and
shorter medial wall height. In lame ver-
sus sound hindlimbs, horses overall and
3-year-olds had longer heels.”

Equine hoof conformation and how
it adapts to the lifestyle of the horse will
always play a large role in whether or not
a horse stays sound. Better understand-
ing of the best ways to analyze hooves
as well as how factors such as age, train-
ing, shoes, and ground surfaces impact a
horse can only prove valuable to those in
charge of their care. @

Thoroughbreds are particularly prone to hoof injuries because of the high rate of speed

at which they travel

The Feed of Champions

I n 1938, Graham McCauley decided
to make a pivotal change to his
family’s traditional farm store business
model. Recognizing the value of the
equine industry to central Kentucky
and their ideal location in the heart of
horse breeding and racing country, he
felt the company was uniquely poised
to serve the equine market. So began
the Versailles, Ky.-based McCauley
Bros.” shift to an equine-focused feed
business.

In 1965 the company made the official
switch to equine-only feed manufactur-
ing. With this conversion, medications
and ionophores were eliminated from
the property. Agreements were made
with ingredient suppliers — absolutely no
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medications, ionophores, or animal by-
products could be carried on the ingredi-
ent-supply vehicles for at least two loads
prior to delivering to McCauley’s. These
practices are still in place.

Our start was simple. It began with a
passion for Thoroughbred horses and
a genuine desire to take the guesswork
out of equine nutrition. Though many
years have passed, our focus on feed-
ing simple, highly effective ingredients
remains the same.

It has been our honor to feed count-
less horses over the decades—from
Olympians to Triple Crown winners
and many beloved companions in be-
tween—all while maintaining the high-
est standards of feed quality and safety.
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