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Fractures of the distal phalanx are a
common cause of lameness and
attrition in St a n d a rd b red race-

h o r s e s .1 - 4 A classification system based
on fracture configuration has been
developed describing types I to VI.1,2 In
a review of 274 distal phalanx fractures,
solar margin fractures (type VI) we re
found to be the most common in the
general horse population followed by
type II fractures.1 However, type II frac-
t u res are the most common fracture of
the distal phalanx of Standardbred race-
h o r s e s .2 - 4 Type II fractures are oblique
fractures of the palmar or plantar process
that extend into the distal interpha-
langeal joint.

Trauma is the most common cause of
type II fractures of the distal phalanx in
the horse.5,6 Predisposing factors include
poor mediolateral balance, inadequate
track camber and landing on or kicking
an immovable object. Horses racing in
an anticlockwise direction are more
likely to fracture the lateral aspect of the
left forelimb or the medial aspect of the
right fore l i m b.6 - 8 Re p o rted methods of
t reatment include rest with or without
bar shoes1 , 2 , 4 , 6 , 9 and internal fixation
using an ASIF lag screw technique.1 0 , 1 1

This article reports the outcome of non-
surgical conserva t i ve management of
type II distal phalanx fractures in St a n-
dardbred racehorses.

Materials and methods
The medical re c o rds and radiographs

for all St a n d a rd b red horses diagnosed
with a distal phalanx fracture at the
Un i versity Ve t e r i n a ry Centre, Camden,
b e t ween Ja n u a ry 1985 and De c e m b e r
1995 we re re t r i e ved. The radiographs
were reviewed by two veterinary radiolo-
gists. Only horses with type II fracture s
were included in the study. Horses with
evidence of other lesions of the distal
interphalangeal joint such as degenera-
t i ve joint disease or bone cysts we re
e xcluded. Information obtained fro m
re c o rds included the name and tele-
phone number of the owner or trainer,
the horse’s name, age, and gender and
the date the fracture was confirmed radio-
g r a p h i c a l l y. The leg affected and
whether the fracture involved the medial
or lateral aspect of the distal phalanx was
also recorded. 

Telephone follow-up was obtained
using a standard questionnaire. Informa-
tion retrieved included how the fracture
o c c u r red (during training, racing,
t h rough direct trauma or other cause),
whether a bar or other therapeutic shoe

was used during convalescence, the total
c o n valescent time, the type of exe rc i s e
restriction during convalescence (time
spent in a stall and time spent in a
paddock), whether a therapeutic shoe
was used after returning to training and
racing, and if additional treatment such
as palmar digital neurectomy was
performed.

All horses that fractured the distal
phalanx while racing were running anti-
clockwise. Race results for all horses
were provided by the Australian Harness
Racing Au t h o r i t y, but only included
races within New South Wales. T h e
numbers of race starts and racing perfor-
mance (number of wins per start) before
and after fracture were retrieved for each
horse, and used to compare racing
performance before and after fracture.

Statistical analysis 
Normally distributed data we re anal-

ysed by t test. Nonparametric data were
analysed using the sign test. The level of
statistical significance was set at P <
0.05.

Results
T h e re we re 48 horses with unilateral

type II fractures: 35 (73%) occurred in
the left fore l i m b, of which 34 invo l ve d
the lateral palmar process of the distal
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Figure 1. The results of the questionnaire showing the relationship between use of a bar shoe during treatment, training and racing and
racing performance. 

phalanx and 1 invo l ved the medial
palmar process; 12 (25%) occurred in
the right fore l i m b, of which 10 (83%)
i n vo l ved the medial palmar process and
2 (17%) invo l ved the lateral palmar
process; 1 fracture in the right hindlimb
was associated with the horse kicking a
wall. The questionnaire was completed
for 25 horses and race results were avail-
able for 39. There were 33 males (7 stal-
lions, 26 geldings) and 15 females aged
1 to 8 years. The cause of the fracture
was determined in 25: 19 occurred in a
race, 5 during training and 1 fro m
kicking a wall.

Based on race re c o rds and the ques-
t i o n n a i re response, follow-up informa-
tion on performance was available for 43
of 48 horses; the remaining 5 we re lost
to follow - u p. Four horses died or we re
retired for an unrelated condition during
convalescence and four did not return to
training for undisclosed reasons. Thirty-
five horses returned to training and race
re c o rds of those racing after re c ove ry
f rom fracture we re available for 27 of
these. Di s re g a rding those that died or
we re re t i red for an unrelated condition
and assuming the 9 horses that did not
return to training we re considere d

unsound, 81% (35 of 43) we re consid-
ered sound enough to return to training
and 63% (27 of 43) raced. Of those that
raced 5 (19%) ran in > 30 races, 6
(22%) ran in 10 to 30 races, 10 (37%)
ran in 2 to 10 races and 6 (22%) ran in
only 1 race. Of those racing after recov-
ering from fracture, 16 (59%) raced and
won and 21 (78%) raced and placed.
T h e re was no difference when the
number of wins per start was compared
for horses between pre- and post-frac-
ture periods.

Twenty-four of 25 horses with ques-
tionnaire data had a bar shoe during all
or most (> 50%) of the treatment phase;
the horse that did not was re t i red after
one race due to poor perf o r m a n c e
( Fi g u re 1). The subsequent shoeing
h i s t o ry of 19 of the 23 horses that
returned to training was known: 8 of 9
(89%) horses without a bar shoe refrac-
tured at the same anatomical site while 1
was retired with suspensory desmitis. Of
10 horses returning to training with a
bar shoe, 6 (60%) raced successfully in a
bar shoe, 3 (30%) were retired due to an
undiagnosed lameness in the same leg,
and 1 was retired with superficial flexor
tendonitis. None of these horses had a

palmar digital neurectomy.
Horses that returned to racing success-

fully were rested for 11.8 ± 2.9 (mean ±
SD) months with 2.4 ± 1.1 months
spent in a box or small yard and 9.4 ±
2.9 months in a paddock. Horses that
failed to return to racing were rested for
11.0 ± 3.4 months with 3.5 ± 4.3
months spent in a box or small yard and
7.5 ± 4.5 months in a paddock. T h e re
was no difference between horses that
did and did not return to racing for any
of these variables. T h i rty percent of
horses 3 years or younger returned to
race without evident lameness compared
to 18% of those older than 3 ye a r s
(difference not significant).

Discussion 
Type II fractures in St a n d a rd b re d

horses re p o rtedly occur more often in
geldings than stallions or females.1 - 4 , 8 , 9

Fr a c t u res most commonly occur during
racing and in the front limbs and
i n vo l ve the side of the distal phalanx
bearing most weight through turns.1-4,8,9

W h e re horses run anticlockwise, these
fractures are most common in the lateral
aspect of the left forelimb and the
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medial aspect of the right forelimb.1-4,8,9

The findings in our study we re consis-
tent with these previous observations.

The prognosis for return to athletic
performance in horses with type II frac-
t u res is generally guard e d .8 The time
re p o rted for healing and the re p o rt e d
success rates for return to soundness
va ry for type II fractures managed
conservatively.1,2,5-9 Rest periods of 3 to
19 months have been re c o m m e n d e d .1 , 3 -

7 ,1 1 In general, it would appear that
distal phalanx fractures that pro g ress to
healing show radiographic evidence of
healing by 6 months and evidence of
bone union by 11 months after injury.1

Howe ve r, healing of type II fractures is
slower and occurs from the nonarticular
surface proximally towards the joint.1 In
one study, 9 type II fractures had radio-
graphic evidence of complete healing 11
months following injury while 12 had
incomplete healing,1 s u g g e s t i n g
complete healing of these fractures may
take longer. On average the horses
studied here returned to training
a p p roximately 11 months after injury.
In this and a previous study, 4 there was
no difference in convalescent times
b e t ween horses with type II fracture s
going on to race successfully and those
showing signs of refracture or persistent
lameness. The recommended conva l e s-
cent period for horses in our study was
largely empirical, and radiographic eval-
uation of healing was not performed in
most of them. Some horses may have
had incomplete fracture healing and if
a l l owed longer convalescence more
horses may have returned to race
successfully.

Horses given longer periods of stall
rest are suggested to have a better prog-
n o s i s .2 , 3 One study suggested stall re s t
for less than 6 months was insufficient
for fracture stability to deve l o p.
Howe ve r, in that study, the period of
stall rest for horses in the favo u r a b l e
c a t e g o ry ranged from 2.5 to 12 (mean
6.4) months compared to 1.5 to 12
(mean 4.4) months in the unfavo u r a b l e
c a t e g o ry. No statistical analysis was
p e rf o r m e d .2 , 3 Fu rt h e r m o re, 60% of the
horses did not return to full work
despite prolonged stall confinement.2 In
our study the duration of stall rest was
similar in horses successfully re t u r n i n g

to work and in those that did not, and
was generally shorter than 6 months. It
is possible more horses may have
returned to racing after more prolonged
stall confinement. 

Horses 3 years old or younger have
been suggested to have a better pro g-
nosis than older horses,1 - 3 but in accor-
dance with others’ findings we could not
demonstrate an age-associated differ-
ence.3,4

Most fractures of the distal phalanx
t reated conserva t i vely with rest and bar
shoes will heal.1 The prognosis for
complete radiographic healing of nonar-
ticular fractures is better than that of
f r a c t u res involving the joint.1 Howe ve r,
irrespective of the nature of the fracture
or the radiographic evidence of healing,
the prognosis for soundness is similar for
n o n - a rticular and articular fracture s .1

Reports on conservative management of
type II distal phalanx fractures suggest
approximately 50% of horses will return
to soundness,2 , 6 , 8 , 9 although the pro g-
nosis for athletic performance may be
p o o rer than for other fracture types.1

Eighty-one percent of horses returned to
training and 63% returned to racing in
this study suggesting that the pro g n o s i s
for racing St a n d a rd b reds with this type
of fracture may be more favourable than
for other bre e d s .2 , 6 , 8 , 9 Fu rt h e r m o re, for
those horses returning to racing, no
reduction in performance based on wins
per start could be demonstrated when
c o m p a red to performance prior to frac-
t u re. W h e re follow-up was ava i l a b l e ,
most horses had a bar shoe applied
during most of the treatment phase,
perhaps contributing to the better
outcome in this series. Most studies
recommend the use of therapeutic shoes
or casts that limit expansion of the hoof
and movement of the fracture line
during weight bearing.1 - 4 , 8 Re m oval of
the shoe is suggested to concentrate
f o rces on the fracture line and pre d i s-
pose the horse to re f r a c t u re where
healing is incomplete or the fracture has
not re m o d e l l e d ,3 , 8 leading some ve t e r i-
narians to recommend that the support
shoe remain for life.1 - 3 , 8 Our findings
s u p p o rt these re c o m m e n d a t i o n s .
C o r re c t i ve shoeing with a bar shoe and
clips ultimately leads to contraction of
the hoof,8 making removal of the shoe at

some time desirable. Although shoe
re m oval may be possible if sufficient
time is given for bone remodelling,8 our
findings suggest caution should be exer-
cised before removing the shoe, particu-
larly while the horse is in work. 

In conclusion, the prognosis for
return to racing for Standardbred horses
with type II fractures of the distal
phalanx is guarded. During treatment it
is advisable to apply a bar shoe. Periods
of stall rest up to 6 months and a total
c o n valescent period greater than 11
months are desirable.1-3 R a d i o g r a p h i c
monitoring of fracture healing with
p a rticular attention to the subchondral
bone at the articular surface may be the
best method of determining when to
return a horse to training.1 Ho r s e s
returning to training and racing with a
bar shoe are less likely to re f r a c t u re the
distal phalanx,1-3,8 and horses re t u r n i n g
to racing can perform successfully.
Present indications are that the support
shoe should remain for the performance
life of the horse unless there is objective
evidence to support removal.3,8
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