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Hoof care should be a key focus during a horse’s formative years

Creating a Solid
Foundation

HOOF MANAGEMENT SHOULD START
EARLY IN A HORSE’S LIFE

By AMANDA DUCKWORTH

THERE IS NO question that good
hooves are a cornerstone to having
healthy horses, whether they are
athletically inclined or not. Hoof
maintenance is a life-long concern, and
proper hoof care cannot begin too soon.

This becomes doubly important,
though, for horses engaged in sport.
Thoroughbreds begin their careers at a
young age, and many of them are also
going to experience the sales ring before
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ever setting foot on a racetrack. Their
conformation and hoof health are a key
focus from the beginning.

The American Association of Equine
Practitioners explains the basics in its
paper “Building a Foundation of Foot
Care in Foals” by Dr. Stephen O’Grady.

“Among the many factors that
determine the success of a foal as a
sales yearling or a mature athlete are
management decisions about its feet

and limbs during its first four months
of life,” he explained. “Because a solid
foundation for performancein the future
begins with foot care in the foal, many
leading breeding farms use programs
that combine the skills of a veterinarian
(with an interest in podiatry) with the
skills of a farrier.

“This joint venture allows an earlier
and more accurate diagnosis, treatment
and prognosis of foot problems. Although
this type of preventive program may be
time-consuming, if it corrects a foot or
limb problem and increases the athletic
potential of even one animal, it is a worth-
while investment.”

In November 2022, Animals (Basel)
examined the issue in the study “Hoof
Matters: Developing an Athletic
Thoroughbred Hoof.”

“The development of strong, well-
conformed hooves begins prenatally
and is on-going throughout the horse’s
life,” explained researchers. “This
paper explores specific aspects of the
development and adaptation of the
distal forelimb in Thoroughbred foals
with emphasis on how the hoof responds
to weight bearing early in life.”

Researchers conducted four indepen-
dent studies to document changes in hoof
shape using Thoroughbred fetuses and
foals ranging from 38 days prepartum to
503 days postpartum.

For measurement of epidermal
features, a total of 15 Thoroughbred
cadaver fetuses and foals, which had all
died naturally or were stillborn, were
used. None had been euthanized and all
presented with healthy limbs and hooves.

Measurement of skeletal confor-
mational features was conducted on
22 Thoroughbred foals that were born
during the same foaling season at three
stud farms which were located near each
other and used the same farrier and vet-
erinary practice. None of the foals had
obvious conformational faults or had
been treated for lameness.

Growth and compression measure-
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ments were done on 28 foals that were
selected from two stud farms on the basis
of being healthy and having no behav-
ioral difficulties. Data was collected when
acquired flexural deformities (AFDs)
were reported to emerge.

Lastly, the same 28 Thoroughbred
foals selected for growth and
compression measurements were
also used to measure solar load
distribution.

“The functional capacity of the hoof
in the Thoroughbred racehorse begins
with the development of the hoof cap-
sule in utero,” researchers concluded.
“The thickness of the epidermal tissues
at the toe increased from 2.84 + 0.41
mm before birth to 4.04 + 1.10 mm by 4
months of age. The increase in thickness
was accompanied by decreased density

In addition to the work of a farrier, consulting with a veterinarian who has an interest in

podiatry provides another layer of expertise

of horn tubules at the toe while the num-
ber and size of horn tubules increased
at the medial and lateral quarters. This
provides a malleable hoof capsule with
increased resistance to fracture tough-
ness at the quarters to allow for skeletal
growth.

“Between 4—6 months of age, the hoof
widens, and higher loading on the medi-
al side (>60%) vs. the lateral side (<40%)
may be factors that influence mature
asymmetric hoof shape. Shortly after 12
months of age, the dorsal hoof wall angle
becomes parallel with the dorsal wall of
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the distal phalanx, thus optimizing the
functional capacity of the hoof capsule
in the weanling Thoroughbred.”

The fate of a horse’s hoof health can
begin early, which is why being aware of
changes is important from a managerial
standpoint. In April 2024, the Journal
of Veterinary Medical Science published
“Changes in aspects of hoof and
distal limb conformation in foals by
radiographic evaluation.”

“This study investigated age-related
radiographic changes in the distal
parts of the forelimbs by radiographic
evaluation and identified the radio-
graphic changes associated with
diseases specific to foals,” explained
researchers.

A total of eight Thoroughbred foals—
three colts and five fillies—were used for
the study, which was conducted at the
Hidaka Training and Research Center
in Hokkaido, Japan. All of the horses
involved were privately owned by the
research center, and the foals were
born healthy without conformational
malformations and developed no
fractures during the first year of life.

For the study, researchers
measured the hoof angle (HA),
distal phalanx angle (P3A), distal
phalanx palmer angle (P3PA), distal
interphalangeal joint angle (DIPJA),
and metacarpophalangeal joint angle
(MPJA) on lateromedial radiographs of
forelimbs on the day after birth (Day 1);
at1, 2, 4, 6, and 8 weeks of age; and then
monthly until 12 months of age.

Findings included that HA and P3A
significantly increased from 1 day to
4 weeks and 4 weeks to 3 months of
age; the P3PA increased dramatically
from 1 day to 1 week, 1 week to 2 weeks,
and 2 weeks to 8 weeks of age, and then
decreased after 3 months of age; DIPJA
significantly decreased from 1 day to 2
weeks of age before increasing from 3to 5
months of age; and MPJA increased with
age until 4 weeks, slightly decreased from
2 to 4 months of age, and then gradually
decreased from 4 to 6 months of age.
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“This study demonstrated that flex-
ion of the fetlock and a broken backward
hoof-pastern axis are typical presen-
tations of the foal’s forelimbs just after
birth,” researchers concluded. “An up-
right forelimb fetlock and high HA re-
main until 4 months of age, after which
a change to a mature conformation de-
velops from 6 months of age. The physi-
ological variants are highly likely to in-
duce diseases peculiar to foals, the onset
of which particularly occurs between 2
and 4 months of age. Therefore, this pe-
riod is crucial for good foal management.

¢

AMONG THE MANY
FACTORS THAT
DETERMINE THE

SUCCESS OF A FOAL AS

A SALES YEARLING OR

A MATURE ATHLETE ARE
MANAGEMENT DECISIONS
ABOUT ITS FEET AND
LIMBS DURING ITS FIRST
FOUR MONTHS OF LIFE.”

—DR. STEPHEN O’GRADY

“Furthermore, the results of this
study suggest that changes in the distal
forelimb conformation and some patho-
logical conditions in foals, including frac-
tures of the proximal sesamoid bone and
palmar process of the distal phalanx, and
acquired flexural deformity of the DIPJ
(club foot), are related to age-related func-
tional adaptation of digital flexor tendons
and suspensory ligaments. The study also
provides helpful data on the typical mag-
nitude of changes for each age group that
can serve as working criteria for abnor-
malities and thus contribute toward the
management and prevention of diseases
peculiar to foals.”

Once Thoroughbreds reach racing
age, a day-to-day concern in terms of

hoof health involves proper shoeing. In
June 2023, Animals (Basel) published
“Hoof Expansion, Deformation, and
Surface Strains Vary with Horseshoe
Nail Positions.”

“Racehorses are susceptible to under-
run heel hoof conformation,” explained
researchers. “Racehorses are often
shod with nails placed toward the heel.
It is unknown if palmar nails restrict or
alter hoof deformation in a manner that
could promote the development of un-
derrun heel conformation over time with
repeated loading.”

For the study, researchers aimed to
determine how the addition of palmar
nails affects heel deformation during
limb loading, hoof expansion, and hoof
wall deformations. They attached horse-
shoes on cadaveric hooves by nails in
three different sets of positions. A total
of nine unilateral cadaver forelimbs
from nine various breeds of horses,
including Thoroughbreds, were used,
and the limbs had no evidence of ortho-
pedic disease, history of lameness, or
hoof abnormalities. Then, weight bear-
ing was simulated while hoof expansion
and compression and tension on the
surface of the hoof were measured.

“Shoeing with the addition of nails
palmar to the widest portion of the
hoof (quarters) reduces hoof expansion
and hoof wall deformation at the heels
and alters hoof wall principal strain
directions in a manner consistent with
mechanisms leading to the development
of underrun heels and thus injury
risk,” researchers concluded. “The
practice of placing nails more palmarly
in relation to the quarters has been
observed in racing horses, and injuries
in racehorses have been associated with
underrun heels. Placing nails dorsal to
the quarters of the hoof may lead to a
decrease in underrun heel development.

“Additionally, the restriction of
normal surface hoof deformations may
also alter the deeper anatomic struc-
tures, contributing to the development
of abnormal hoof conformations, foot
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pain, or related injuries. While nail
placement may have a role in the de-
velopment of an underrun heel, other
factors may also contribute to this
development, including trimming and
shoeing methods, the surface substrate,
genetics, and exercise. Additional lon-
gitudinal studies using horses that are
in work could be performed to test the
effects that nail placement has on hoof
growth and distortion over time.”
Keeping racehorses in good hoof
health is crucial. It should come as

L]

were visited at the beginning and the
peak of the racing season in England.
Behavioral observations along with
individual environmental and animal-
based welfare measures were carried
out on 353 horses.

“In our sample the horses were
generally in good physical health: 94%
of horses recorded as an ideal body
condition score, no horses had signs
of hoof neglect and 77.7% had no nasal
discharge,” researchers found.

The safety and well-being of both

An early preventative approach to hoof care increases the athletic potential in horses

no surprise then that it is an area that
received high marks in the study
“Racehorse Welfare Across a Training
Season,” which was published by
Frontiers in Veterinary Science in June
2023.

“This is the first study to assess race-
horse welfare using scientific objective
methods across a training season,” ex-
plained researchers. “The aim of this
study was threefold, firstly to investigate
welfare measures which could be used
in the first welfare assessment protocol
for racehorses. Secondly, to understand
the effect that a racing and training sea-
son had on individual racehorses and
thirdly, to identify risk factors for both
good and poor welfare.”

A total of 13 racehorse training yards
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horse and rider are important whenever
a horse is under saddle, and soundness
as well as hoof movement play a role.
In August 2023, Animals (Basel) pub-
lished “Timing Differences in Stride
Cycle Phases in Retired Racehorses
Ridden in Rising and Two-Point Seat
Positions at Trot on Turf, Artificial and
Tarmac Surfaces.”

“Racehorses routinely trot over
tarmac, artificial, and turf surfaces to
access gallop tracks and during warm-
up exercises,” explained researchers.
“While undertaking these activities,
jockeys may assume either a rising or
two-point seat position. Understanding
how hoof movements vary depending
on jockey seating style may have a bear-
ing on safety and stability, and this may

vary across surfaces with contrasting
fundamental properties, such as hard-
ness and regularity.”

For the study, researchers fitted
inertial measurement units (IMUs)
to the forelimb hooves of retired
Thoroughbred racehorses as they trot-
ted in a randomized order over tarmac,
artificial, and turf surfaces, with their
jockey in rising and two-point seat
positions. Data collected included
stride length, hoof landing, mid-stance,
breakover, and swing durations for each
condition. Six retired racehorses in
regular work at the British Racing
School in Newmarket were used.

“This study has demonstrated that
longer hoof landing durations were
associated with soft and irregular
surfaces (grass and artificial),” re-
searchers concluded. “When landing
times were lengthened, the subsequent
mid-stance phase duration was typi-
cally reduced, but variation in landing
duration appeared to be the main influ-
ence on total stride duration. Increasing
the duration of mid-stance increases the
time over which there is a large vertical
ground reaction force on the distal limb,
and this may contribute to a better con-
straint on limb positioning and there-
fore increased stability. Breakover was
not significantly influenced by surface
or jockey position in this study. Swing
duration was longest on grass. Stride
length was closely correlated to speed.

“From the perspective of hoof
kinematics, although surface had the
dominant effect, if small improvements
in stability in the horse-jockey dyad
are sought then this may be achieved
by the jockey adopting a two-point seat
position and thereby extending the mid-
stance period.”

Throughout the life cycle of a
Thoroughbred, hoof health is of utmost
importance for the horse’s long-term
well-being. Beyond the basics, it also
greatly impacts a horse’s efficacy as an
equine athlete and aids in keeping riders
safe. @
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