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INTRODUCTION

Diseases of the locomotory system are the most im-
portant cause of early retirement of horses (Rossdale et
al., 1985). Survey radiographs of the distal limbs are
often taken as part of a lameness or a prepurchase exa-
mination. The goal of these prepurchase examinations
is to identify abnormalities or potential problems that
would make the horse unsuitable for the intended use
(Van Hoogmoed et al., 2003). Although the predictive
value of certain radiographic findings is controversial,
radiography has become an integral part of prepurchase
examinations. As a result, the presence or absence of
abnormalities on radiography has become an important
economic factor in horse business (Van Hoogmoed et
al., 2003; Stock et al., 2005).

The metacarpo-/metatarsophalangeal joint is an in-

tensely loaded, high-motion joint that is frequently in-
jured in athletic horses (Richardson, 2003). Osteo-
chondral fragments are frequently detected during the
radiographic examination of the metacarpo-/metatar-
s-ophalangeal joint. When detecting these fragments
during a lameness examination, the goal is to determine
whether they are the cause of the lameness. However,
they are  also frequently identified in sound horses du-
ring prepurchase examinations. In a radiographical sur-
vey of 3749 young clinically healthy Warmblood horses,
20.7% had one or more fragments in one or more fet-
locks (Stock et al., 2005). When the fragments are iden-
tified, the examining veterinarian is asked to evaluate
how these abnormalities will affect the future perfor-
mance of the horse (Van Hoogmoed et al., 2003).  

The goal of the present paper is to summarize the
different types of osteochondral fragments in the me-
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ABSTRACT 

The radiographic evaluation of the fetlock joint as part of a lameness or prepurchase examination often
reveals osteochondral fragmentation. These fragments can either be causing lameness or have no clinical
importance at the time of examination. However, they can cause lameness at a later stage. An appropriate
analysis of the situation requires a correct assessment of the fragment type and an up-to-date knowledge of
their possible clinical importance. In this overview, the most common types of fetlock fragments, such as
dorsoproximal first phalanx (P1) and proximal synovial pad fragments, as well as fragmentation on the
proximal palmar/plantar border of P1 and of the sesamoid bones are discussed. A few cases of uncommon
large fragmentation on the abaxial borders of P1 are included. Fetlock fractures, obviously causing lameness,
such as dorsofrontal fractures of the proximal phalanx, distal metacarpal/metatarsal and sesamoid bone
fractures, are not dealt with in this review.

SAMENVATTING

Tijdens het radiografisch onderzoek van het kogelgewricht als onderdeel van een kreupelheids- of

aankooponderzoek worden vaak osteochondrale fragmenten vastgesteld. Deze fragmenten kunnen de oorzaak van

claudicatie zijn of op dat ogenblik geen enkel klinisch belang hebben. Sommige van deze fragmenten kunnen later

wel aanleiding geven tot claudicatie. Om een correct advies te formuleren, moeten de verschillende types fragmenten

goed van elkaar onderscheiden worden en moet men op de hoogte zijn van hun mogelijk toekomstig klinisch belang.

In dit literatuuroverzicht worden de meest voorkomende types kogelfragmenten, zoals deze aan de dorsoproximale

rand van P1, de proximale synoviale flapfragmenten, alsook de  fragmentatie van de palmaro-/planteroproximale rand

van P1 en van de sesambeenderen besproken. Daarnaast worden enkele gevallen van ongebruikelijke grote

fragmentatie ter hoogte van de dorsale, abaxiale rand van P1 voorgesteld. Fracturen ter hoogte van de kogel met

uitgesproken claudicatie, zoals dorsofrontale fracturen van P1, het distale pijpbeen en de sesamsbeenderen, komen

hier niet aan bod. 
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tacarpo-/metatarsophalangeal joint. Fractures obviou-
sly causing lameness, such as dorsal frontal fractures
of the proximal phalanx, distal metacarpal/ metatarsal
and sesamoid bone fractures, are not discussed in this
paper. 

For all other fragment types, the prevalence, cha-
racteristics, nature and their clinical importance are dis-
cussed for different breeds of horses. The knowledge
of several authors of whether these abnormalities will
cause cartilage degeneration in the future is discussed.
Osteochondral fragments are classified based on their
localization and origin (Table 1).

DORSAL OSTEOCHONDRAL FRAGMENTS

Osteochondral fragments at the dorsal aspect of the
metacarpo-/ metatarsophalangeal joint are commonly
observed in horses. Based on their location, three types
of fragments have been described: osteochondral frag-
ments originating from the dorsoproximal margin of
the proximal phalanx (P1) (Carlsten et al., 1993; Sand-
gren et al., 1993; Kawcak and McIlwraith, 1994; Co-
lon et al., 2000), those originating from the distal dor-
sal aspect of the third metacarpal and metatarsal bones
(McIII/ MtIII) (Yovich et al., 1985; McIlwraith and
Vorhees, 1990; Nixon, 1990; McIlwraith, 1993), and

fragments embedded in the dorsoproximal synovial
pad of the fetlock joint (Declercq et al., 2008).

Dorsoproximal P1 fragments

The fragments at the dorsoproximal border of P1
were initially diagnosed in Thoroughbreds as ‘chip frac-
tures’ responsible for lameness, pain at palpation over
the fracture site and fluid distension of the fetlock joint
(Adams, 1966). Typically, these fracture fragments in-
volve the proximal eminence of P1 and are located me-
dially to the sagittal ridge (Adams, 1966; Yovich and
McIlwraith, 1986; Kawcak and McIlwraith, 1994; McIl-
wraith et al., 2005). Acute fracture fragments show a
well-defined fracture line on radiography, whereas they
are more rounded in the chronic phase (McIlwraith et
al., 2005). Fracture fragments probably result from
compression of the dorsoproximal portion of P1 against
the distal dorsal third metacarpal/tarsal bone when hy-
perextension of the fetlock joint occurs during racing or
fast training (Adams, 1966; Yovich and McIlwraith,
1986).

However, fragmentation at the dorsoproximal bor-
der of P1 (Figure1a) is also observed in yearlings
Thoroughbreds and Standardbreds that have not trai-
ned or raced before (Kane et al., 2000; Torre and

Table 1. Radiologic and clinical characteristics of the different types of osteochondral fragments in the metacarpo- and
metatarsophalangeal joint in horses

Breed Limb Location Comment

DORSAL

Thoroughbred FL Medial Considered to be true ‘chip’fractures

Proximal border first phalanx Thoroughbred FL Medial Considered as developmental orthopedic disease
Warmblood FL & HL Medial Increased risk of lameness in older horses (≥ 7 y)

and/or presence of  more than 1 fragment  

Distal MCIII/MTIII Thoroughbred
Standardbred FL & HL Sag. Ridge Manifestation of osteochondrosis
Warmblood Condyle

Synovial pad Warmblood FL & HL Lateral Increased risk of synovial and cartilage
Central abnormalities for large fragments (≥ 10mm )
Medial

PALMAR/PLANTAR

Proximal border first plalanx Standardbred HL>FL Medial Fracture at young age
(Type I ) Clinical signs vary

Ununited P1 plantaroproximal tuberosity Thoroughbred
Standardbred HL Lateral Rarely cause lameness
Warmblood Removal not recommended

Sesamoid bone (SB) Thoroughbred
Standardbred HL>FL Medial Removal recommended in case of fracture
Warmblood and Lateral (frontlimb medial SB: worst prognosis)
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Motta, 2000; Kane et al., 2003). In these horses, dor-
soproximal P1 fragments are often an incidental fin-
ding during radiographic examination of horses with-
out lameness or joint distension (Colon et al., 2000;
Richardson, 2003). Oblique radiographs (45°DL-
PaMO/45°DM-PaLO) and ultrasound examination are
useful to determine the exact location. In a radiographic
survey of yearling Standardbred horses by Grondahl
(1992), dorsoproximal P1 fragments were diagnosed in
36 of 753 horses (4.8 %) and were considered to be ma-
nifestations of developmental orthopedic disease. Si-
milar fragments are found in Warmblood horses and
some of them can be OC-related (McIlwraith, 1996;
McIlwraith, 2002). The vast majority (95.2%) are
found medially, without predilection for front or hind
limbs. In 10% of the joints, more than one fragment is
present (Declercq et al., 2009). In immature horses they
have been described as OC, but it is rare to find histo-
logic evidence to support these claims (Nixon, 2006).
Histopathologic evaluation of 41 P1 fragments in
Warmblood horses showed an osteochondral fragment
without typical characteristics neither of osteochon-
drosis (presence of retention of cartilage cores in the
central bone) nor of a healing/reactive fracture (De-
clercq et al., 2009).

Krook and Maylin (1988) proposed that the ‘chip
fractures’ as reported in Thoroughbred racehorses, are
also manifestations of osteochondrosis (OC), but other
authors do not support this statement (McIlwraith,
1996; McIlwraith, 2002).

When associated with joint distension and/or la-
meness, the treatment of choice is surgical removal
using arthroscopy (Yovich and McIlwraith, 1986;
Kawcak and McIlwraith, 1994; McIlwraith, 1996;
Colon et al., 2000; McIlwraith, 2002; Richardson,
2003 McIlwraith et al., 2005). The prognosis after ar-
throscopic removal of dorsoproximal P1 chip frag-
ments in racing Thoroughbreds is better if no other le-
sions (synovitis, wear lines or cartilage erosions) are
present within the joint during arthroscopy (Kawcak
and McIlwraith, 1994) (Figure 1b). In horses without
clinical signs at the time of radiographic fragment de-
tection, ambiguity exists concerning their future clinical
significance and opinions differ whether the arthrosco-
pic removal is indicated (Laws et al., 1993; Storgaard et
al., 1997). Indeed, dorsoproximal P1 fragments might
not cause clinical signs at this moment, but could cause
problems in the future. Once degenerative arthritis en-
sues and clinical signs appear, the removal of the frag-
ment does not reverse the degeneration. On the other
hand one could question the causal relationship be-
tween the presence of such fragments and the develop-
ment of cartilage lesions (Colon et al., 2000). The eva-
luation of 117 Warmblood horses with P1 fragments
revealed the presence of one or more abnormalities on
arthroscopy in 50.7% of the joints. In eight horses, fet-
lock related lameness was demonstrated and the lame-
ness was significantly more likely to occur in horses ≥
7 years old and in those presenting more than one frag-
ment. The size of the fragment appeared to have no sig-
nificant influence (Declercq et al., 2009).

Fragments at the dorsal aspect of the distal third
metacarpal (MCIII) and metatarsal (MTIII) bone

Osteochondral lesions and fragmentation of the dis-
tal sagittal ridge (Figures 2a and 2b) (sometimes ex-
tending to the adjacent condyle) of MCIII and MTIII
have been classified as a form of osteochondrosis ba-
sed on the histologic assessment in one horse and the

Figure 1a. Lateromedial radiograph of the fetlock joint.
A dorsoproximal P1 fragment is visible.

Figure 1b. Arthroscopic view of the dorsoproximal pouch
(distal condyle MCIII (1) and dorsoproximal border P1
(2)) of the fetlock joint. A dorsoproximal P1 fragment (3)
is visible.
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clinical and surgical appearance of the lesions (Yovich
et al., 1985; Foerner and McIlwraith, 1990; Nixon,
1990). On the radiographical survey of 1127 Thorough-
bred yearlings, lucencies, fragments or loose bodies
were detected in 2.8% of the MCIII and 3.2% of the
MTIII (Kane et al., 2003). Another radiographic study
(lateromedial radiograph) in Standardbred trotters re-
vealed changes on the dorsoproximal aspect of
MC/MTIII in 118 of 753 yearlings with 61 forelimbs
and 147 hindlimbs affected (Grondahl, 1992). Accor-
ding to McIlwraith and Vorhees (1990), the condition
can be divided into three types:

type I: a defect or flattening as the only visible ra-
diographic lesion 

type II: a defect or flattening with fragmentation
associated with the defect

type III: a defect or flattening with or without frag-
mentation plus one or more loose bodies. 

Synovial effusion is usually the first clinical sign
observed. The degree of associated lameness varies, but
flexion of the fetlock will usually provoke lameness.
However, in many cases, joints may be radiographi-
cally affected without clinical symptoms (Yovich et al.,
1985; McIlwraith and Vorhees, 1990; Nixon, 1990;
McIlwraith, 1993). 

Yovich et al. (1985) suggested that fragments of the
distal sagittal ridge (no difference in types) can be tre-
ated conservatively. 

Although the prognosis for horses with type I lesions
is generally good with conservative management, bet-
ter results are obtained after surgical management of
type II and III lesions. Athletic activity is regained in a

fair number of cases, but clinical signs will persist in
25%. Whether surgery will be successful or not de-
pends on the extent of the lesions determined on ar-
throscopy (erosions and wear-lines) and on the pre-
sence of osteophytes (McIlwraith and Vorhees, 1990;
Nixon, 1990; McIlwraith, 1993). The success rate has
improved because of the earlier intervention due to the
radiographic examination of the horse at a young age
(McIlwraith et al., 2005). 

Synovial pad fragments

The synovial pad of the metacarpo-/metatarso -
phalangeal joint is a fold of fibrous connective tissue
located in the dorsal recess of the joint capsule at its
attachment to McIII or MtIII. This pad covers the tran-
sition zone between the condylar cartilage and the at-
tachment of the joint capsule to McIII or MtIII. The
synovial pad is normally 2 to 4 mm in thickness and
tapers to a thin edge at its distal border (White, 1990). 

In Warmblood horses, there is a broad range of ra-
diographic presentation (Figures 3a and 3b) of synovial
pad fragments going from a well separated fragment
dorsoproximal to the sagittal ridge, to a fragment su-
perimposed on the sagittal ridge but without adjacent
subchondral bone depression. No predilection for front
or hind limbs, or for fragment location (medial, central
or lateral) has been detected. Slightly oblique radio-
graphs (5°DL-PaMO/5°DM-PaLO) and ultrasound exa-
mination are useful to determine the exact location (De-
clercq et al., 2008). 

Figure 2a. Lateromedial radiograph of the fetlock joint.
An osteochondral fragment originating from the sagittal
ridge is visible.

Figure 2b. Arthroscopic view of the dorsoproximal pouch
(distal condyle MCIII (1) and sagittal ridge (2)) of the fet-
lock joint. An osteochondral fragment (3) originating
from the sagittal ridge is visible.
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The origin of synovial pad fragments still remains
unclear. Histopathology revealed a bony structure co-
vered with fibrous cartilage, both surrounded and en-
tirely embedded in fibrous tissue. The fibrous tissue
was well attached to the underlying cartilage. No cha-
racteristics of osteochondrosis, a secondary center of
ossification or synovial chondromatosis could be de-
monstrated (Declercq et al., 2008).

When associated with joint distension and/or la-
meness, the treatment of choice is surgical removal
using arthroscopy. In horses without clinical signs at
the time of radiographic fragment detection, some am-
biguity exists concerning their future clinical signifi-
cance and opinions differ whether arthroscopic remo-
val is indicated. Indeed, synovial pad fragments might
not cause clinical signs at this moment, but could cause
problems in the future.

Large (≥ 10mm diameter) synovial pad fragments
in Warmblood horses have been associated with syno-
vial and cartilage abnormalities, also in horses without
clinical symptoms (Declercq et al., 2008).

PALMAR/ PLANTAR OSTEOCHONDRAL FRAG-
MENTS

Fragments at the palmar/plantar aspect of the me-
tacarpo-/metatarsophalangeal joint occur at the pal-
maro-/plantaroproximal border of P1 or originate from
the sesamoid bones.

Palmaro- and plantaroproximal P1 osteochondral
fragments

Fragments associated with the palmar or plantar por-
tions of P1 were initially reported as chip or avulsion
fractures (Birkeland, 1972; Petterson and Ryden, 1982).
The fragments originate from the palmar/ plantar aspect
of the proximal end of P1, just medial or lateral to the
sagittal groove (Type I) (Foerner et al. (1987).The inci-
dence in the Standardbred population has been reported
to be 12%-28.8% (95% in hindlimbs) (Sandgren, 1988;

Grondahl, 1992) and in Thoroughbreds 0.5% in front
limbs and 5.9% in hind limbs (Kane et al., 2003). Frag-
ments are most commonly found on the medial side of
the metatarsophalangeal joint (Figures 4a and 4b) (Pet-
terson and Ryden, 1982; Barclay et al., 1987; Nixon and
Pool, 1995). Oblique radiographs are useful to determine
the exact location. The high incidence in Standardbred
trotters may be caused by the outwardly rotated limb
axes putting additional load on the medial part of the
metatarsophalangeal joints (Dalin et al., 1993). 

The clinical significance of the palmaro- and plan-
taroproximal P1 fragments has been disputed. Some
authors believe that they are incidental findings with no
clinical relevance while others consider them as a
cause of lameness (Roneus et al., 1998). The reported
clinical signs vary from moderate to severe lameness
at slow speed to more intangible lameness manifested
only at high speeds and maximum performance (ina-
bility to run straight at high speed) (Foerner et al.,
1987; Houttu, 1991; Whitton and Kannegieter, 1994).

In Standardbreds, they are a common cause of low-
grade lameness and arthroscopic removal results in an
improvement of the race performance in a high num-
ber of cases (Houttu, 1991; Whitton and Kannegieter,
1994; Fortier et al., 1995). On the other hand, frag-
ments are often removed in two-year-old horses with-
out clinical abnormalities, as a preventive measure be-
fore they start training (Houttu, 1991).

Although these fragments appear to resemble OCD
clinically, histologic evidence suggests they are frac-
tures that developed in the early postnatal period (Da-
lin et al., 1993; Nixon and Pool, 1995). 

Ununited plantaroproximal tuberosity of the proxi-
mal phalanx

Ununited plantaroproximal tuberosity fragments of
P1 are not very common. In a study by Grondahl
(1992), they were detected in only eighteen of 753
(2.4%) Standardbred yearlings on radiography. The

Figure 3a. Lateromedial radiograph of the fetlock joint.
An osteochondral fragment in the synovial pad is visible.

Figure 3b. Arthroscopic view of the dorsoproximal pouch
of the fetlock joint. The fragment is completely incorpo-
rated in the synovial pad (arrow).
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condition was only seen in hind limbs and the vast ma-
jority of the lesion was located laterally (Figure 5).
Oblique radiographs are useful to determine the exact
location. These fragments can be partially intra-arti-
cular or completely extra-articular. None of the horses
presented lameness and on the follow-up examination
of sixteen horses, twelve ununited plantaroproximal tu-
berosities in eleven horses had united. The incidental

Figure 4a. Lateromedial (slightly dorsomedial-plantaro-
lateral oblique) radiograph of the fetlock joint. A
planteroproximal P1 fragment is visible.

Figure 4b. Arthroscopic view of the plantar pouch (dis-
tal border of the sesamoid bone (1) and plantaroproximal
border of P1 (2)) of the fetlock joint. A plantaroproximal
P1 fragment (3) is visible. 

Figure 5. Dorso45°lateral-plantaromedial oblique radio-
graph of the fetlock joint. An ununited planteroproximal
tuberosity of the proximal phalanx is visible. Removal is
not recommended.

finding of this condition coupled with the fact that it ra-
rely causes lameness, and finally often unites with the
proximal phalanx, would tend to indicate that the etio-
logy is developmental (Grondahl, 1992).

Grondahl (1992) recommends a regular radiogra-
phic follow-up and advises to consider surgery only if
radiographic and/ or clinical evidence indicates pro-
gression of this condition.

Proximal sesamoid bone fragments

Fragments at the level of the proximal sesamoid bo-
nes are considered to be fractures. They are common
in racehorses and uncommon in other types of horses
(Southwood and McIlwraith, 2000). Fractures have
been classified as apical, basal, midbody, axial, abaxial
and comminute. Many of these affected horses mani-
fest an obvious lameness and soft tissue inflammation.
Therefore these fragments are not discussed in this ar-
ticle. 

An exception is the ‘fracture’ of the apex of the
proximal sesamoid bone, which is often presented
without clinical signs (Grondahl et al., 1994; Schnabel
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et al., 2007) (Figure 6). The radiographic screening of
753 young Standardbred trotters revealed four horses
with apical proximal sesamoid bone fracture fragments
without clinical symptoms (Grondahl et al., 1994). In
151 immature Thoroughbred, 92% of these fractures
occurred in the hindlimbs with a nearly equal distri-
bution between left and right and without preferential
medial or lateral sesamoid bone affected (Schnabel et
al., 2007). Oblique radiographs are useful to deter-
mine the exact location. Arthroscopic removal in
Thoroughbred weanlings and yearlings carries an ex-
cellent prognosis for racing in horses with hindlimb
fractures, and a reduced prognosis in those with fore-
limb fractures. Medial fractures of the forelimb carry
the worst prognosis (Schnabel et al., 2007).

OTHER TYPES OF OSTEOCHONDRAL FRAG-
MENTS IN THE FETLOCK

Not all osteochondral fragments can be categorized
in one of the above mentioned groups. When dealing
with uncommon cases of fragmentation, a correct jud-
gement on the clinical importance and treatment is not
obvious. Due to their relatively exceptional nature no
literature recommendations on their management can
be found. To illustrate the diversity in their clinical pre-
sentation, two examples of atypical fetlock fragments
are included in this report.

Figure 6. Dorso45°medial-plantarolateral oblique radio-
graph of the fetlock joint. A proximal sesamoid bone
fragment is visible.

Figure7a. Lateromedial radiograph of the fetlock joint.
A large dorsoproximal P1 fragment is visible.

Figure 7b. The Dorso45°medial-plantarolateral radio-
graph of the fetlock shows that the fragment is mainly lo-
cated dorsolaterally.
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A 3-year-old Warmblood stallion was presented
without lameness, but with a distension of the right
hind fetlock joint which got worse when training was
increased. On palpation, the dorsolateral aspect of the
joint was thickened and the radiographic examination
revealed a large osteochondral fragment at the dorsal
aspect of the joint (Figures 7a and 7b). Based on the ra-
diographs, intra-articular location of the fragment was
uncertain. After consideration with the owner, a diag-
nostic arthroscopy was performed to evaluate whether
the fragment was intra-articular and whether there was
an indication for removal. Arthroscopy revealed severe
synovitis and the presence of a very large fragment that
was partially intra-articular and largely embedded in
the joint capsule. Successful removal through a small
arthrotomy was performed and the horse recovered
and rehabilitated uneventfully.

In another 3-year-old Warmblood horse, a very
large dorsalateral fragment was detected in the meta-
tarsophalangeal joint right hind. The surface of the
fragment was irregular and new bone formation was
present at the proximal border of P1 at that level (Fi-
gure 8). There was a clear joint distension, but lame-
ness was not detected. The same strategy was followed
and the fragment was successfully removed. Arthro-
scopy revealed synovitis and a slight cartilage erosion
at the level of the lateral condyl. 

In these two cases, the fragments could not be clas-
sified as standard proximodorsal P1 fragments because
of their large sizes and their more proximal (case 1)/
distal (case 2) and abaxial localizations. Their locali-
zation can imply that they were not detected on stan-

dard lateromedial radiograph. Their irregular shapes
and the presence of periosteal reaction at the dorsal bor-
der of P1, dorsal displacement (intra-articular or not),
the shape and size of the fragment are also reasons why
these are not ‘clear-cut’ dorsal P1 fragments as descri-
bed above. 

Discussion will always exist about these individual
cases and although experience will be gained from the
past, every new case requires thorough consideration.

CONCLUSION

The radiographic evaluation of the metacarpo-/
metatarsophalangeal joint in a horse can reveal the
presence of osteochondral fragmentation. It is impor-
tant to define the observed fragment correctly in or-
der to allow an estimation as accurate as possible of
its present and future clinical importance. 

As described in the overview, every type of frag-
ment has its proper radiographic and clinical charac-
teristics, but well-defined guidelines about their future
significance are often lacking. Although a correlation
has been shown between arthroscopic signs of cartilage
degeneration and certain dorsal P1 and synovial pad
fragments, a direct causal relationship has not been
shown yet. Therefore controversy still exists on whe-
ther their removal is necessary in all cases. Only on the
ununited plantaroproximal tuberosity of the proximal
phalanx everyone agrees that the removal is not ne-
cessary and might indeed be contraindicated due to the
interference ligaments attaching in that area. The final
decision is based on literature, personal experience
and mainly on the dialogue with the horse owner.
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