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In the past, a broken bone in an adult horse,s
leg often led to death by euthanasia because of_
the difficulty in stabilizing the bone and removmg
the weight carried by the animal to promote
healing. The horse is an animal designed _to flee
from danger and by instinct, fights to avoid
remaining in a recumbent position. A horse
cannot support itself on three legs like a dog or
cat because of its sheer size and weight.
Removing the weight from one leg often causes
laminitus (founder) in the opposite limb from the
increased weight to bear and the subsequent
changes in the blood supply to the foot.

Previous attempts to repair the bone have
included casting, splints and more recently, bone
plates with screws. These methods have met
with limited success because of complications
including bone and soft tissue infection and/or
failure of the repair method (cast breaking, plates
bending, etc.) The use of slings for assisted
weight-bearing has also met with limited success
because many horses do not tolerate the
prolonged confinement necessary for orthopedic
recovery. A sling designed for prolonged use is
currently being developed at the University of
California at Davis School of Veterinary
Medicine, but it is still in the testing stages.
Because of the nature of the horse, the
fracture repair method must be able to withstand
very large loads, immediately after surgery so the
horse can be mobile, and must withstand such
loads for a long period of time while the fracture
heals. The average healing time for long bone
fractures in horses without complications is four
to six months.
Advances in orthopedic surgery in human
medicine over the last l Oyears have included the
development of a special metal alloy nail with
interlocking screws called an interlocking
intramedullary nail. This nail is used to stabiliz.e
severe fractures in long bones. As compared to
plates and screws, casts, bed rest and traction,
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the interlocking nail has greatly improved the
success rate of bone fracture repair in hwnans by
reducing the incidence of infection and decreasing
hospitalization times.
Studies conducted at other research
organizations have successfully utilized the
interlocking nail system for long bone fracture
repairs in foals and calves. Adult horses,
however, are more of a challenge because of their
increased size and weight. Researchers from the
University of California at Davis Equine
Research Laboratory are evaluating the use of
the interlocking intramedullary nail for fracture
repair of Jong bones in adult horses.
The tibia of a horse is the long bone in the
hind leg between the stifle and the hock. A tibial
fracture may be fairly simple, where the bone is
in two large fragments, or more complicated,
where the bone is in many pieces. Tibial
fractures can occur in any horse as a result of
trauma (such as a kick from another horse or
some kind of accidental collision). Incompletely
healed stress fractures may be another cause in
some racehorses. Stress fractures are caused by
microfractures which arise when the rate of bone
damage from fatigue exceeds the rate of bone
tissue repair. Research from the racehorse
necropsy program has shown that stress fractures
can often result in catastrophic breakdowns.
There is little muscle or soft tissue covering
the tibia, similar to a human' s shin, which leaves
it vulnerable to trauma injury. The lack of soft
tissue also limits the blood supply to the bone
which is essential for complete healing of
fractures . These limitations contribute to the
difficulty in repairing tibial ~ e s _in ad~~
horses and the poor prognosJS for therr survt ·
The interlocking nail design offers little
disruption of the soft tissue surrounding the
because the nail is placed inside the bone throUS
a small incision. When pl~ and screws ~e
used, the tissues must be stnpped from the

oon:

_1b! !!e~ F!:! n!!:· es::i an=- ----- ----- ----- -----

on twO sides in order to attach the plates to the
rfaceS of the bone. The placem ent of the

:erJockiog nail results in less tissue damagale, a
lower chanCC of infection and shorte r surgic
times as compared to plates and screws.

To test the streDgth of the interlo cking 'lail
systan , an experi ment was design ed utilizi ng
normal tibia bones from adult horses that died or
were humanely destro yed for reason s not relate d
to bindlimb lameness. A fractu re was create d in
one tibia of each pair. The fractu red tibia was
then repaired with an interlo cking nail and four
screws. The nail that was used is the largest nail
currently manuf acture d by orthop edic compa nies
for human medic ine called the Unive rsal Femo ral
Nail by Synthes Limited in Paoli, Penns ylvani a.
This nail is curren tly used to repair fractu res of
human femur s (betw een the hip and knee). The
length and diame ter of this nail were compa tible

for equine tibias.

F.acb tibia was tested in a mecha nical testing
system (MTS ) at the U.C. Davis Veteri nary
Orthopedic Resea rch Labor atory. The MTS is a
machine that has the ability to test the streng th of
la.flC limbs and small sampl es under a wide range

of circum stance s (pushi ng, pullin g, twistin g, both
separately and simult aneou sly) and can duplic ate
the gate ofan animal. This is a power ful
machine, both in its load capac ities, and in the
large variety of tests it is capab le of condu cting.

Previous studie s by other resear ch

organizations have shown that the tibia, during
normal locomotion, is subjec ted to variou s
loading config uratio ns includ ing compr ession ,
bending and twisting. For this reason , the tibias
were subjected to either compr essive , bendin g or
twisting loads in a single cycle. The single cycle
represents a large load such as the load sustai ned
when the horse stands up after surge ry instead of
multiple small loads such as walking around the
stall daily. The averag e streng th and stiffness of
the repaired tibias were compared to the streng th
~the ~tchi ng intact tibias from each pair. This
0
nnatio n was also compa red to previo usly
reported ~oads that an adult horse is expec ted to
Place on its tibia during postop erativ e activit ies
~~ec over ing from anesthesia, standi ng .:md
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Resul ts indica ted that a tibia repaired with
the human interlocking nail system would most
likely withst and the compressive and bending
loads, but not_ the twistin g loads sustained by a
~rse recov enng from anesthesia. In cooperation
with anoth er human orthopediac company, Smith
and Nephe w Richards Incorporated in Memphis,
Tenne sse, ERL researchers are now designing an
interlocking nail system specifically for adult
equine tibias.

The nail has been modified by increasing the
screw diame ter and wall thickness and by

removing the loogitudinal slot.
Prelim inary results have been very
encouraging. The equine tibias that were
repair ed with the "Eque strian Nail" were
significantly strong er than tibias repaired earlier
with the human nail in all loading modes
(compressive, bending and twisting) and have
withstood the twistin g load expected in a horse
recovering from anesthesia. It appears that the
tibias repair ed with the "Eque strian Nail" will be
able to withst and the immediate post-operative
loads of the adult horse and the continuous cyclic
loads that occur daily until the bone is healed.
Depending on the horse' s anticipated activities,
the interlocking nail can be removed from an
athletic horse or may remain in place in an
inactive breeding horse or family pet.
The curren t rate of successful recovery for
horses with tibial fractu res is only about six
percent. The "Eque strian Nail" offers promise to
impro ve this succes s rate. Researchers expect to
apply this repair metho d to more complicated
shatte red fractu res which are not repairable with
curren t techniques. The "Eque strian Nail" can
also be adapte d for use in other long bones which
carry a poor progn osis for recovery such as the
humer us (between the shoulder and elbow) and
femur (between the stifle and hip) in adult horses .
This repair metho d should be made available for
live patien ts at the U.C. Davis Veterinary
Medic al Teach ing Hospi tal in 1995. Research
will contin ue using various long bones and the
Mecha nical Testing System to learn more about
the mecha nics of the interlocking nail in relation
to the equine bone.
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