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Summary: Medical records of horses examined from 1994 to 2011 at the Equine Hospital, Vetsuisse Faculty, University of Zurich, because
of proximal suspensory desmitis (PSD) were reviewed. Radiographic changes visible on dorsopalmar and dorsoplantar projections of the
proximal third metacarpal/metatarsal bone (MCIII/MTIII) were analysed with respect to localisation, degree of increased radiopacity, length,
width and pattern of radiopacity in relation to sex, age, breed, duration and degree of lameness and affected limb of the horses. Results
were compared with those from sound control horses. Horses with PSD had increased radiopacity, which was significantly more prevalent
medially than laterally in the forelimbs (p < 0.05) and more prevalent laterally than medially in the hindlimbs (p <0.05). The width of the
area of increased radiopacity was significantly greater in the forelimbs than in the hindlimbs (p <0.05). The pattern of increased radiopacity
was diffuse in 102 (85.7 %) horses and multifocal in the remaining 17 (14.3%). 35.3% (n = 6) of multifocal changes were detected on one
of the front limbs, whereas 74.7% (n=11) were diagnosed on the hind limbs. Mildly increased diffuse radiopacity, with a distribution pattern
comparable to cases with PSD was detected in 15 of 60 control horses. In comparison to control cases, the degree of increased diffuse
radiopacity was significant more pronounced in horses with PSD (p <0.001). The multifocal pattern of increased radiopacity could not be
detected in any of the control horses. The results aid in the interpretation of radiographic changes seen in horses with PSD. Whereas a dif-
fuse increased radiopacity of the proximal MCIlI/MTIII needs to be interpreted with caution, as a mild degree may be seen in sound horses,
the multifocal distribution pattern seems to be unique feature of horses with PSD.
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Vergleich von réntgenologischen Verénderungen im Bereich des proximalen Metakarpus und Metatarsus bei Pferden mit
und ohne Desmopathie des Fesseltrégerursprungs

In der vorliegenden Studie wurden die Patientendaten von Pferden, die im Zeitraum von 1994 bis 2011 in der Pferdeklinik des Departements
for Plerde der Vetsuisse-Fakultét, Universitét Zorich wegen einer Desmitis des Fesseltégerursprungs vorgestellt wurden, retrospektiv evaluiert.
Die im dorso-palmaren, bzw. dorso-plantaren Strahlengang sichtbar vermehrte Réntgendichte im Bereich des proximalen Metakarpus Ill/Meta-
tarsus |Il wurde nach ihrer Lokalisation, Ausdehnung (Lénge und Breite), Schweregrad der Verdnderungen und Erscheinungsbild ausgewertet.
Zudem wurden das Geschlecht, das Alter, die Rasse, die Dauer der klinischen Symptomatik, die erkrankte Gliedmafie und der Lahmbheitsgrad
ausgewertet. Die Ergebnisse wurden mit einer Kontrollgruppe verglichen. Fir die Kontrollgruppe wurden 30 Réntgenbilder eines Karpus und
30 Rontgenbilder eines Tarus je in der dorsopalmaren/plantaren Projektion nach dem gleichen Schema ausgewertet, wie die an Fesseltége-
rursprungsdesmitis erkrankten Pferde. Die Pferde der Kontrollgruppe waren frei von Lahmheit. An den Vordergliedmafien waren die Bereiche
mit vermehrter Réntgendichte signifikant (p < 0.05) héufiger medial und an den HintergliedmaBen signifikant (p < 0.05) héufiger lateral. Die
Breite der vermehrten Réntgendichte war an den VordergliedmaBen signifikant (p <0.05) gréBer als an den HintergliedmaBen. Das Vertei-
lungsmuster der Bereiche mit erhdhter Rontgendichte war bei 85.7 % der Félle diffus und in 14.3 % mutifokal. 35.3% (n = 6) der multifokalen
Verdnderungen wurden an der VordergliedmafBe und 74.7% (n =11) an der Hintergliedmaf3e diagnostiziert. Bei 15 der 60 Pferde aus der Kon-
trollgruppe (25%) konnte eine leichtgradig ausgeprdgte, diffus vermehrte Réntgendichte, bei dhnlichem Verteilungsmuster wie bei den an
einem PSD erkrankten Pferden beobachtet werden. Der Grad der réntgenologischen Verdnderungen war bei Pferden der PSD Gruppe signi-
fikant gréBer im Vergleich zu Pferden der Kontrollgruppe (p <0.001). Das multifokale Verteilungsmuster der erhdhten Réntgendichte konnte
bei keinem Pferd der Kontrollgruppe beobachtet werden. Die Ergebnisse der vorliegenden Studie zeigen einen guten Zusammenhang zwischen
der Anatomie des Fesseltrégerursprungs und dem Verteilungsmuster der réntgenologischen Veréinderungen. Da leichtgradige, diffuse réntge-
nologische Verdnderungen auch bei Pferden zu finden sind, die nicht an einer Desmitis des Fesseltréigerursprungs leiden, missen Réntgenbilder
des proximalen Réhrbeins von Pferden mit Verdacht auf Desmitis des Fesseltdgerursprungs mit Vorsicht interpretiert werden.

Schlusselwérter: Fesseltrégerursprung / Desmopathie / Ursprungsdesmopathie / réntgenologische Verénderungen / réntgenologische
Untersuchung / Fesseltrdger / Desmitis

Citation: Trump M., Siegenthaler E., Kircher P R., Furst A., Theiss F. (2014) Comparison of radiographic changes of the proximal third
metacarpal and metatarsal bones in horses with and without proximal suspensory desmitis. Pferdeheilkunde 30, 671-676

Correspondence: Dr. Marc Trump, Equine Hospital, Vetsuisse Faculty University of Zurich, Winterthurerstrasse 260, 8057 Zurich, Switzer-
land. E-mail: marc.trump@gmail.com

Introduction are thought to be the result of acute or chronic repetitive trau-

ma. Degenerative processes may also play a role in PSD
Lesions of the proximal suspensory ligament are a common (Kold et al. 2011, Mero et al. 2002, Mero et al. 2005). In
cause of lameness in performance as well as pleasure horses addition to diagnostic nerve blocks, diagnosis of PSD involves

(Gibson et al. 2002, Gomez 2003, Trump et al. 2014) and the use of imaging modalities such as ultrasonography, radio-
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graphy, scintigraphy, computed tomography (CT) or magnetic
resonance imaging. Ultrasonography is commonly used to
examine the suspensory ligament but interpretation of results
is somewhat subjective and the technique is prone to a variety
of artefacts (Dyson 2003, Zauscher et al. 2013). On radio-
graphs the principal changes seen at the origin of the suspen-
sory ligament on dorsopalmar/dorsoplantar views are incre-
ased radiopacity of the proximal MCIII/MTIII, which is com-
patible with new bone formation at the origin of the fibres of
the suspensory ligament and enthesophyte formation at the
palmar/plantar aspect of the cannon bone (Dyson 2011,
Dyson et al. 1995, Dyson et al. 2012). Dorsopalmar/dorso-
plantar views often show changes in radiopacity at the origin
of the suspensory ligament in chronically lame horses, but
these changes are rare in acute cases, and much more fre-
quent in hindlimbs than in forelimbs (Dyson 2003, Dyson et
al. 1995, Gomez 2003). Despite of this, increased radiopa-
city of the proximal MCIII/MTIII had been described in normal
horses (Butler et al. 2008). Other radiographic abnormalities
include alterations in the trabecular pattern of the proximal
palmar/plantar region of the cannon bone, and enthesophyte
formation seen in lateromedial projections (Dyson 1994).

There are anatomical differences between the suspensory
ligament of the fore- and hindlimb. In the forelimb, the origin
is bilobed in cross-section. The medial part is rectangular with
a greater craniocaudal than laterolateral dimension. The
lateral portion is thicker than the medial portion, is wider axi-
ally than abaxially and only adopts a rectangular cross-sec-
tion further distally (Nagy et al. 2009). In the hindlimb, the
bilobed structure of the origin of the suspensory ligament is
indistinct and the ligament is oval in cross-section and posi-
tioned slightly laterally along the plantar aspect of the cannon

bone (Bischofberger et al. 2006).

Based on these anatomical differences, we hypothesised that
the radiographic pattern of increased radiopacity at the origin
of the suspensory ligament in horses with PSD differs in the
fore- and hindlimb, and that structural radiographic changes
are predominantly in the middle and medial parts of the pro-
ximal MCIIl and predominantly in the lateral part of the pro-
ximal metatarsal bone. Despite this, we hypothesiesed, that
radiographic changes found in horses with PSD are more
severe than those, which can be found in sound horses.

Materials and Methods

The medical records of horses examined from 1994 10 2011
at the Equine Hospital, Vetsuisse Faculty, University of Zurich,
because of PSD were reviewed. In total, 266 horses had been
presented with PSD. Inclusion criteria were a positive respon-
se to a diagnostic nerve block of the origin of the suspensory
ligament (high palmar/plantar analgesia and lateral pal-
mar/plantar nerve block), the availability of positive results of
ultrasonographic examination or a positive scintigraphic exa-
mination and changes in dorsopalmar/dorsoplantar radio-
graphic views of the proximal MCII/MTIII. Radiographs were
evaluated independently by two of the authors (MT and ES).
When interpretation of the radiographs differed, the two eva-
luators were assisted by a board certified radiologist (PK) who
independently evaluated the radiographs and made the final
diagnosis. Sex, age and breed of the horse, duration of lame-
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ness, limb affected and degree of lameness were also analy-
sed. The horses were allocated to four age groups (<4 years,
4 to 8 years, 9 to 15 years, >15 years) and grouped as
warmblood, thoroughbred, draft, Icelandic and quarter hor-
ses, ponies and other breeds. Use of the horses was classified
as pleasure, jumping, dressage, racing, western riding, even-
ting, endurance riding, vaulting and polo. The duration of
lameness was categorized as <2 days (peracute), 3 to 14
days (acute), 15 to 28 days (subacute) and > 28 days (chro-
nic). The degree of lameness was scored from 1 to 5 (AAEP
1991). Increased radiopacity at the proximal MCIII/MTIII
seen in dorsopalmar/dorsoplantar radiographic projections
was analysed according to localisation, degree of increased
radiopacity, size (length and width) and pattern. The localisa-
tion of increased radiopacity was defined relative to the medi-
an of the proximal MCIII/MTIII using seven categories shown
in Fig. 1; there were two evenly-spaced reference points in the
lateral and medial third and three reference points in the
middle third of the palmar/plantar aspect of the cannon
bone. The width (horizontally) and length (vertically) of the
radiopacity were expressed in terms of the width of the proxi-
mal MCII/MTIII at the level of the carpometacarpal and tar-
sometatarsal joints. The maximum width of radiopacity was
expressed as <1/3, 1/3 to 2/3 and >2/3 of the width of the
proximal MCII/MTIII, and the maximum length, measured
from the joint gap to the distal-most point of increased radio-
pacity, was expressed as <0.5, 0.5 to 1.0, 1.0 to 1.5 and
>1.5 times the width of the proximal MCIII/MTIII. Depending
on the distribution, the pattern of increased radiopacity was
defined as diffuse or multifocal (Fig. 2). Diffuse increased
radiopacity had an even distribution across the entire affected
area of bone whereas multifocal radiopacity had small areas
of increased and decreased opacity. Horses with ultrasono-
graphic evidence of mineralisation of the suspensory ligament

s | n
|
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Fig. 1 Schematic depiction of the palmar/plantar aspect of the
proximal cannon bone showing the seven categories used to define
the localisation of increased radiopacity. The dots mark the centres
of the localisations. 1 medial; 2 >50% medial; 3 <50% medial; 4
middle; 5 <50% lateral; 6 >50% lateral; 7 lateral / Schematische
Zeichnung des palmaren/plantaren Bereiches des proximalen Réhr-
beins. Einteilung der verschiedenen Kategorien zur Lokalisation der
Sklerosierung. Der Punkt markiert das jeweilige Zentrum. 1: medial;
2: medial >50%,; 3: medial >50%,; 4: Mitte; 5:lateral <50%, 6:
lateral >50%, 7: lateral
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at the level of the proximal MCIII/MTIII were excluded from
the study. Lysis was defined as areas with reduced opacity at
the proximal MCIII/MTIII, and fissure fractures in that region
were also noted. Thirty dorsopalmar radiographic views of
the proximal MCIIl and 30 dorsoplantar views of the proximal

Fig. 2  Typical patterns of radiopacity in the fore- and hindlimb.
Forelimb with diffuse (a) and multifocal increased radiopacity (b).
Hindlimb with diffuse (c) and multifocal (d) increased radiopacity;
Arrows outline the increased radiopacity. / Darstellung der verschie-
den Sklerosemuster an der Vorder- und HintergliedmaBe: Vorder-
gliedmasse mit diffus erhéhter Réntgendichte (a) und multifokal
erhéhter Réntgendichte (b). HintergliedmaBe mit diffus erhéhter
Réntgendichte (c) und multifokal erhéhter Réntgendichte (d). Die
Pfeile zeigen die Rénder der vermehrten Réntgendichte.
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MTIII obtained from 60 sound control horses were used for
comparison.

Statistical calculations were completed using Stata (StataCorp
LP Texas, USA). Relationships between the aforementioned
variables and the occurrence of radiographic changes related
to PSD were examined using the chi-square test for associa-
tion, or Fisher’s exact test if the sample size was <5. A P-
value =0.05 was considered significant.

Results

The records of 119 horses met the inclusion criteria. There
were 63 (52.9%) geldings, 44 (37.0%) mares and 12
(10.1%) stallions. The mean age was 10.6 years (median, 10
years; range, 2 to 25 years); 58 were nine to 15 years of age,
45 were four to eight years, 15 were older than 15 years and
one horse was younger than four years of age. Horses with
PSD in a forelimb were on average 10.1 years old (median,
9.5 years; range 2 to 25 years) and horses with hindlimb PSD
were on average 11.0 years old (median, 10 years; range 5
to 23 years). The two predominant breed categories were
warmblood (n=81, 68.1%) and other (n=18, 15.1%).
Twenty-nine (24.4%) were used for jumping, 18 (15.1%) for
dressage, 26 (21.9%) for pleasure and in 37 (31.1 %) horses,
the use was not recorded. Hindlimb PSD occurred in 63
(52.9%) horses and forelimb PSD in 56 (47.1%). Grade 2
lameness was recorded in 32 (26.9%) horses and grade 3
lameness in 75 (63.0%). Horses with forelimb desmitis had
significantly lower lameness scores than horses with hindlimb
desmitis (p <0.05, Table 1).

The duration of lameness was documented in 103 horses and
was longer than 28 days in 70 (68.0%) horses. In 33 (32.0%)
of the 103 horses, the lameness was peracute (n=3), acute
(n=19) or subacute (n=11).

Of the 58 horses nine to 15 years of age, 35 (60.3%) had
hindlimb PSD, whereas of the 45 horses four to eight years
old, 24 (53.3%) had forelimb PSD. The various breeds did
not differ with respect to whether the fore- or hindlimb was
affected. With respect to use, jumpers were the only horses
with a trend for the hindlimb to be more frequently affected
than the forelimb (19 versus 10).

Evaluation of radiographs

Increased radiopacity was mild in 56.3%, moderate in
37.0% and severe 6.7%. Severity of increased radiopacity

Table 1

Lameness scores in horses with fore- and hindlimb proximal suspensory desmitis

Score*

Forelimb (n=56)

Hindlimb (n=63)

1/5
2/5
3/5
4/5
5/5

Not recorded

1 1
23 9
29 46

* AAEP (ref. 16)
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was not statistically correlated with duration of lameness, gra-
de of lameness and pattern of radiopacity.

Increased radiopacity was significantly more prevalent medi-
ally than laterally in the forelimbs, whereas in the hindlimbs,
there was significantly more radiopacity laterally (both
p <0.05; Fig. 3, Table 2). The width of increased radiopacity
was significantly greater in the forelimbs than in the hindlimbs
(p<0.05; Table 3). In 40 horses (71.4%) with forelimb PSD,
the width of increased radiopacity was % to % the width of the
proximal MCIII and in seven horses (12.5%), it was less than
% the width of the bone. In 30 horses (47.6 %) with hindlimb
PSD, the width of increased radiopacity was % to % the width
of the proximal MCIIl and in 31 horses (49.2%), it was less
than % the width of the bone. The length of increased radio-
pacity did not differ between fore- and hindlimbs. Increased
radiopacity was diffuse in 102 horses (85.7 %) and multifocal
in 17 horses (14.3%). Of the latter, six (35.3%) had forelimb
and the remaining 11 (64.7 %) had hindlimb suspensory des-
mitis, whereas diffuse increased radiopacity was diagnosed in

49.0% of the forelimbs and in 51.0% of the hindlimbs. In four

Hindlegs

M Frontlegs

39
I 6 13
. . 3
L = =]

1: medial 2: medial >50% 3: medial < 50% 4: middle 5: lateral < 50% 6: lateral > 50% 7: lateral

Number of Cases

Fig. 3  Localisation of increased radiopacity in the proximal MClI-
II/MTIII of horses with proximal suspensory desmitis / Lokalisation der
erhéhten Réntgendichte am proximalen MCIIl/MTII bei Pferden mit
Desmitis des FTU
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horses (3.4 %), there was a focal decrease in opacity at the
proximal MCII/MTIII consistent with an avulsion fracture. Fis-
sure fractures of the proximal cannon bone were more com-
mon in the forelimb (n=7) than in the hindlimb (n=1;
p <0.05)

Control Group

In the control group, 25.0% (n=15) of the horses had incre-
ased radiopacity in the proximal MCIII/MTIII (Table 2). As in
the PSD group, increased radiopacity was more prevalent
medially than laterally in the forelimbs, and in the hindlimbs,
there was more opacity laterally. Radiopacity detected in the
15 control horses was always mild and diffuse. The prevalen-
ce of increased radiopacity in the proximal cannon bone was
significantly more common in the PSD group than in the con-
trol group (p < 0.05). Moderate and severe lesions were sig-
nificantly more often in the PSD group (p <0.001). The mean
age of the controls was 10.1 years (median 9 years; range 2
to 23 years). Horses with increased radiopacity at the proxi-
mal cannon bone had a mean age of 10.2 years (median 9
years; range 3 to 23 years) and horses without increased
opacity had a mean age of 9.6 years (median 9 years; range
2 to 23 years).

Discussion

Increased radiopacity associated with PSD was located medi-
ally at the proximal cannon bone in 27 of 56 horses (48.2 %)
affected in a forelimb and laterally at the proximal cannon
bone in 39 of 63 horses (61.9%) affected in a hindlimb. The
patterns of increased radiopacity were characteristic and dif-
fered significantly between fore- and hindlimbs. The area of
increased radiopacity was wider in the forelimb than in the
hindlimb. The dissimilarities in the pattern of radiopacity bet-
ween fore- and hindlimbs can be explained by anatomical
differences in the origin of the suspensory ligament; the origin
extends across almost the entire width of MCIII, but is slightly

Table 2

Localisation of radiographic opacity in fore- and hindlimbs of horses with proximal suspensory desmitis; numbers in brackets refer to the

control group / Lokalisation der erhéhten Réntgendichte in Bezug auf die erkrankte Gliedmafle; In Klammern die Werte der Kontrollgruppe

Category/ Localisation of sclerosis

Forelimb n=56 (6)

Hindlimb n=63 (9)

1: medial 27 (0)
2: >50% medial 16 (6)
3: <50% medial 6 (0)
4: middle 5(0)
5: <50% lateral 1(0)
6: >50% lateral 0 (0)
7: lateral 1(0)

o

39 (1)

Table 3 Width of increased radiopacity relative to the entire width of the proximal third metacarpal/metatarsal bone in fore- and hindlimbs of
horses with proximal suspensory desmitis; numbers in brackets refer to the control group. / Breite der erhhten Réntgendichte in Bezug auf die Breite
des prox. MCIll/MTIIl und die erkrankte Gliedmafle, in Klammern die Werte der Kontrollgruppe

Width of sclerosis

Forelimb n=56 (6)

Hindlimb n=63 (9)

<1/3 7 (0) 31(7)
1/3-2/3 40 (4) 30 (2)
>2/3 92 2 (0)
674 Pferdeheilkunde 30 (2014)
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narrower and displaced laterally in the hindlimb (Bischofber-
ger et al. 2006). Thus, our results showed good agreement
between the origin of the fibres of the suspensory ligament
and the location of increased radiopacity. Interestingly, the
equivalent pattern of increased radiopacity was found in 15
of 60 sound horses of the control group but the opacity was
only mild and diffuse.

The origin of the suspensory ligament is characterised histo-
logically by dense collagenous connective tissue (Schramme
et al. 2012). Healing of inflammatory lesions of the tendine-
ous aftachment to the bone (enthesitis) involves the formation
of bone spurs, which are referred to as enthesophytes once
they have reached a certain size (Ruhoy et al. 1998, Voudou-
ris et al. 2003). It is conceivable that in the early stages of
new bone formation, opacity has a vague radiographic appe-
arance, which then progresses to a more structured pattern
during the course of the disease, possibly as a result of a
summation of the projections of the focal horizontal new
bone formation (Fig. 2). Mildly increased radiopacity was also
seen in sound control horses. This could reflect new endosteal
bone formation as a result of the normal load caused by the
fibres of the suspensory ligament; according to Wolf’s law,
bone of a healthy individual adapts to the normal load it is
subjected to. We used the term increased radiopacity rather
than sclerosis because the latter refers to increased hardness
of bone. The increased radiopacity could represent enthe-
sious or endosteal new bone or a combination of the two.

There were two patterns of radiopacity, one diffuse and the
other multifocal. Referring to endosteal new bone formation
and enthesophyte formation, diffuse increased radiopacity
could represent endosteal new bone, whereas enthesophytes
could be represented by multifocal increased radiopacity. This
needs further investigation and remains speculative. It is not
clear why multifocal radiopacity was more frequent in the
hindlimbs (11 versus 6) but multifocal radiopacity was not
seen in any control horse and thus could represent a pathog-
nomonic feature of PSD.

Several authors have stated that radiographic changes are
very common in horses with chronic PSD, but are rare in acu-
te cases (Dyson 2003, Gibson et al. 2002, Gomez 2003,
Ross et al. 2011). Duration of lameness was known in 103
horses, and most of these (70) had been lame for more than
28 days, which classified them as chronically lame (>28
days). Radiographic evidence of increased radiopacity was
also seen in horses with a history of acute onset of lameness.
The identification of mildly increased diffuse radiopacity in the
proximal cannon bone of sound horses was in agreement
with published information (Butler et al. 2008), but the
degree of increased radiopacity was significantly higher in the
PSD group. Based on the differentiation of inflammatory and
non-inflammatory enthesopathies in human medicine (Vou-
douris et al. 2003), it is not unreasonable to expect mild
radiographic changes in the proximal MCIII/MTIII of sound
horses and of horses with acute onset of lameness. Because
mild increased radiopacity of the proximal MCIlII/MTII may
occur in sound horses, radiographs of the proximal cannon
bone must be interpreted with caution.

Computed tomography has been used to evaluate horses with
lameness associated with the proximal suspensory ligament

Pferdeheilkunde 30 (2014)
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(Launois et al. 2009). This technique was superior to radiogra-
phy in defecting enthesophytes and is therefore considered the
gold standard of detecting new bone formation in the proxi-
mal cannon bone, be it endosteal or enthesious. However,
because of lower cost and feasibility, radiography is likely to
remain the primary imaging technique for the examination of
horses with PSD, and CT will be used in specialised clinics.

The mean age of the horses with PSD in the present study was
10.6 years (control group =10.1 years); horses with forelimb
suspensory desmitis were slightly younger than horses with
hindlimb suspensory desmitis (10.1 versus 11.0 years). In
contrast, the mean age of 155 horses with hindlimb proximal
suspensory desmitis was 8.4 years, and the majority did not
have radiographic changes in the cannon bone (Dyson et al.
2012). This suggests that PSD in younger horses is less likely
to be accompanied by radiographic lesions. Lesions in the
proximal suspensory ligament and associated increased
radiopacity are caused by repetitive stress and overloading
and reflect the resulting sum of degenerative processes. It is
therefore logical to expect that older horses with chronic
lesions are more likely to have radiographic changes in the
proximal cannon bone (Mero et al. 2002, Mero et al. 2005,
Ross et al. 2011).

In the present study, the proportion of jumpers (24.4 %) and
dressage horses (15.1%) was greater than that of horses used
for other purposes and compared to the total hospital popu-
lation (data not shown). The suspensory ligament is subject to
large loads during take-off as well as landing in jumpers.
Extension of the hip during hindlimb push af take-off is
accompanied by hyperextension of the fetlock joint, which
increases the tensile load on the suspensory apparatus (Bob-
bert et al. 2005). During landing, the fetlock joint undergoes
severe hyperextension, which is accompanied by stress on the
suspensory apparatus (Bobbert et al. 2005). It is well known
that dressage horses have a high incidence of suspensory
ligament problems (Dyson 2007, Murray et al. 2006, Trump
et al. 2014). Since the SL is maximally loaded due to maximal
extension of the fetlock joint, when during trot only one fore
and hind limb is on the ground, the risk of SL desmitis may
increase (Holmstrom et al. 1994, Walker et al. 2013). As
shown by Riemersma et al., the mean maximal strain and
mean maximal load in walk and trot is higher in the SL com-
pared to the SDFT (Holmstrom et al. 1994, Riemersma et al.
1996, Walker et al. 2013)

The degree of lameness in horses with PSD in a fore- or hind-
limb varies greatly (Dyson 2007, Genovese et al. 2011, Gib-
son et al. 2002). In the present study, horses with forelimb
PSD had significantly lower lameness scores than horses with
hindlimb PSD. It is generally more difficult for owners or trai-
ners to recognise hindlimb lameness than forelimb lameness
and therefore lameness caused by hindlimb PSD may be mis-
sed in the early stages (Dyson et al. 1995). As a result, when
a horse is presented because of hindlimb proximal suspenso-
ry desmitis, the lesions at the origin of the ligament may be
chronic and more pronounced than in a horse with similar
forelimb lameness. Furthermore lameness attributable to the
proximal suspensory ligament in hindlimbs may be exacerba-
ted by pressure damage to the deep branch of the lateral
plantar nerve, which runs in close proximity to the proximal
suspensory ligament (Toth et al. 2008).
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Limitations

For complete radiographic evaluation of PSD the dorsopal-
mar/dorsoplantar as well as the lateromedial projections are
required. In the present study the lateromedial projections
were not reviewed because they were not meaningful for
testing the hypothesis and assessment of increased radiopa-
city. Despite of this, lateromedial projections were only avai-
lable in a small number of cases. Warmblood horses consti-
tuted the majority of the horses reviewed in the present study
and the results may not apply to all horses of other breeds.
The predominance of jumpers and dressage horses diagno-
sed with PSD in our study was in agreement with findings of
other authors. However, a certain selection bias in the fin-
dings cannot be ruled out because our study group constitu-
ted patients of a referral hospital.

Conclusions

Comparing localization of increased radiopacity in the front-
legs and hindlegs of horses with PSD, our results showed
good agreement with the anatomic origin of fibres of the
suspensory ligament. Degree of increased radiopacity was
significantly higher in horses with PSD but mild, diffuse incre-
ased radiopacity of the proximal MCIII/MTIIl may also occur
in sound horses. Multifocal radiopacity was not seen in any
control horse and thus could represent a pathognomonic fea-
ture of PSD. The results of the present study aid in the inter-
pretation of radiographic changes seen in horses with PSD.
Because mild, diffuse increased radiopacity of the proximal
MCIII/MTIHI may occur in sound horses, radiographs of the
proximal cannon bone of horses with suspicion of PSD must
be interpreted with caution. Further studies are needed to
substantiate our understanding and to refine our ability to
interpretate the different radiographic changes seen in horses

with PSD.
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