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Radiographic and ultrasonographic imaging of a dystrophic
mineralization on the oblique sesamoidean ligament in a jumping
horse. Twenty months follow-up
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ABSTRACT

Mineralization of the anatomical structures involved in the limb movement of horses has been reported to induce
lameness and interfere with athletic performance. A 4-year-old jumping horse in sport activity was reported at Veterinary
Hospital of University of Sao Paulo, with mild lameness and a mineralized oblique distal sesamoidean ligament (ODSL)
of the left forelimb, revealed by a purchase radiographic and ultrasound examination. Mineralization is more common
in tendons than ligaments. This report calls for attention to these structures when performing image exams, even in mild
lameness. Long-term favorable follow-up by ultrasonographic and radiographic examination showed that the severe
ligament injury in this case did not decrease the athletic activity until the present day.
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RESUMO

A mineralizagao de estruturas anatomicas envolvidas na movimenta¢do dos membros predispde a claudicagdo e interfere
no desempenho atlético. Foi admitido no Hospital Veterinario da Faculdade de Medicina Veterinaria e Zootecnia da
USP-SP um equino macho, da raga Brasileiro de Hipismo, com quatro anos de idade e histérico de claudicagéo leve e
ligamento sesamoideo obliquo distal mineralizado do membro toracico esquerdo, diagnosticado por exame de compra.
A mineralizagdo apresenta alta incidéncia em tenddes, sendo em menor proporg¢ao nos ligamentos. Esse relato visa
atentar a essas estruturas ao se realizar exames rotineiros de imagem, apesar de claudicagao leve. O acompanhamento
a longo prazo por ultrassonografia e radiografia mostrou que lesoes graves de ligamentos, como no presente caso, nao
diminuiram a atividade atlética até o momento.
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during a purchase examination. The horse was involved
in intense athletic activities, with daily training for show
jumping competitions. The radiographic changes observed
were an osteochondritis dissecans on palmar aspect of the
left metacarpophalangeal joint. At the hospital, when the
horse was trotted in a straight line, a grade 1/5 lameness
on the left forelimb (based on American Association of
Equine Practitioners, 1991) was observed and response to
fetlock flexion test exacerbated to 3/5. No signal of effusion
or swelling was present.

Ultrasonographic evaluation was performed on distal
pair of fore and hind limbs including weight bearing
transverse and longitudinal grayscale scans, using a linear
array transducer (LA435, 10MHz, MyLab™ 30 Gold VETE
saote, Italy). Ultrasound exam showed desmitis on oblique
sesamoidean ligaments (OSL) of the left forelimb, in addition
to irregularities on the metacarpal joint. Evaluation of fiber
pattern showed a disruption on lateral branch of OSL. Other
findings were severe thickening and heterogenicity of the
articular capsule, joint effusion and increased cellularity
at synovial fluid. Left OSL was heterogenic (Figure 1B)
and with increased vascular activity nearby (Figure 2),
suggesting local inflammation. To compare, an ultrasound
examination was performed in the oblique sesamoidean
ligament of the contralateral limb.

To confirm the previous diagnosis, metacarpophalangeal
joint radiographic examination (Sound Eklin Digital Min X
Ray®, Mark IIG, TR90, Illinois, USA; 80 kVp, 3.2 mAs) was
repeated at the hospital. The exam revealed a circumscribed
radiopaque mass near the sesamoid bones (Figures 3 and 4).
The delimited areas measured approximately three
centimeters (Figure 3). It was hypothesized that could be
an osteochondral fragment or calcification involving OSL.

An arthroscopy was performed to explore the joint and
possibly remove the fragments or the mineralized mass.
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The fragments could not be visualized or removed since
it was extracapsular. No significant interference with the
cartilage surface was observed. Due to the involvement
of synovial structures, hyaluronic acid was injected
intra-articularly. For the post-operative period, amikacin
sulphate (15 mg/kg IV, q24, for 5 days), phenylbutazone
(4.4 mg/kg IV, q24, for 3 days) and omeprazole (3.0 mg/kg,
q24, for 30 days) were administered. A sterile, padded
bandage was applied to the distal aspect of the limb and
maintained to protect for up to 15 days.

The horse was discharged after four days with orientation
of 15 days rest and 90 days of progressive exercise. Besides
that, oral administration of chondroitin sulphate was
recommended and another two-joint injection of hyaluronic
acid, one after 15 days and other after four months. Thereafter,
the animal returned to its normal training program.

At the three-month follow-up, we observed a heterogeneous
and thickened joint capsule, mineralization of the OSL,
synovial proliferation, irregularity of the lateral third
metacarpal condyle, and plica thickening.

Radiographic and ultrasound examinations were continuously
performed every three months. The mineralization areas
kept well-delimited on radiography (Figure 4) and showed
no modification on the ultrasonographic pattern. Despite
the mineralized tissue being delimited, the animal did not
show pain or severe lameness. This study has 20 months
of follow-up and the horse remains asymptomatic with its
athletic activities.

In athletic horses, injuries on the ODSL are more frequent
than in the straight ligament (SDSL). Sampson et al. (2007)
highlighted the quantity and variety of horse athletic
endeavors with injured distal sesamoidean ligament
that may be relatively common, and when affected, may
induce desmitis of one or both ligaments, mostly involving
the medial branch of the forelimb (Brokken et al. 2008;

Figure 1 —(A) Grey-scale ultrasound mode B, longitudinal plane image of the right forelimb (normal) lateral oblique sesamoidean
ligament. The ligament is of normal appearance, size and structure. (B) Ultrasonographic image of the left forelimb,
lateral oblique sesamoidean ligament (calcified - arrow). The lateral sesamoid is smooth in outline and can be visualized
easily on the left side of the image (S). There is hyperechogenic material, consistent with mineralization, on the proximal
aspect of the sesamoid (arrow). Irregularity on the tendon face of the lateral sesamoid. S: sesamoid.
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Figure 2 —Longitudinal color Doppler ultrasound images
demonstrating neovascularization in chronically injured
oblique sesamoidean ligament on the left forelimb
at the same level as demonstrated in Figure 1B.
S: Sesamoid.

Figure 3 —(A) Lateromedial radiographic view of the left forelimb
fetlock with the mineralized area below the base of
lateral sesamoid (arrow). Aluminum scale was used
to compare the bone density of the mass with the third
metacarpus bone; (B) flexed lateromedial radiographic
view of the same limb (80 kVp, 3.2 mAs).

Figure 4 —Dorsolateral-palmaromedial oblique view of the left
forelimb fetlock; (A) Image exam at the first evaluation;
(B) after 20 months of follow-up (80 kVp, 3.2 mAs).

Sampson et al., 2007; Vanderperren & Saunders, 2009). Study
using MRI (Sampson et al., 2007) confirmed that lesions in
ODSL are frequent than in SDSL. In comparison between
the branches, the frequency of lesions was equal, 67% (8
of 12), although more in the hindlimb. In our case, the
ultrasound exam of left forelimb revealed an unaftected SDSL,
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supporting the before-mentioned hypothesis. In contrast,
the lateral branch of distal sesamoidean ligament analysis
showed severe injury. Comparison between limbs should
be performed routinely on ultrasonographic evaluation
(Redding, 2001), to establish the normal dimensions of
individual anatomical variations (Carnicer et al., 2013;
Gonzalez et al., 2010; Mitchell, 2009; Vanderperren &
Saunders, 2009). Contralateral forelimb and hindlimb
imaging exams were accomplished and compared with the
injured one (Figure 1), neither of them had ligament injury.

The distal sesamoidean ligaments are part of the
suspensory apparatus and limit the extension, collateral
motion and rotation of the fetlock joint during the stance
phase (Carnicer et al., 2013; Denoix, 1994; Vanderperren
& Saunders, 2009). In athletic horses, the hyperextension is
common, sometimes even touching the ground. Trauma in the
soft tissues involved may lead to mineralization (Anderson,
2018; Dyson, 2018; Garvican et al., 2016). We hypothesized
that this repeated trauma led to a desmitis and may be the
origin of mineralization on ODSL (Figure 1).

Desmitis of the distal sesamoidean ligaments were
described in a MRI study including 27 lame horses
(Sampson et al. 2007). The return to athletic activity
indicates that the prognosis is not as poor as previously
reported (Kainer, 2002; Sampson et al., 2007; Schneider et al.,
2003). The athletic performance of the horse in our report
was not impaired. We recommended a physiotherapeutic
regimen and accompaniment, including image examination,
throughout the horse’s career.

The image revealed in radiographic exam in Figure 3
has been reported in many studies (Brokken et al., 2008;
Butler et al., 2017; Garvican et al., 2016; Vanderperren &
Saunders, 2009). Nonarticular base sesamoid bone fractures
have been implicated as a source of chronic and persistent
lameness (Anderson, 2018; Brokken et al. 2008), and it was
for this reason that we investigated the mineralized area.
We performed arthroscopy surgery and confirmed the
nonarticular location.

Ultrasonography is the gold standard for diagnosis
of tendon injuries in both man and horse (Dyson,
2018; Kristoffersen et al., 2005; Ohberg et al., 2001;
Redding, 2001). In studies with human Achilles tendon,
neovascularization is present in chronically painful
tendinitis (Ohberg et al., 2001). Since these neovessels
have not been found in pain-free tendons, this indicated
the importance for the pain suffered (Kristoffersen et al.,
2005; Ohberg et al., 2001). Neovascularization is
frequently seen in areas with ultrasonographic changes
(Kristoffersen et al., 2005), as color flow is related to blood
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flow (Ohberg et al., 2001). In our case, blood flow was
observed in the injured limb (Figure 2), as we performed
ultrasound exam in the oblique sesamoidean ligaments
of both forelimbs to compare each other. The horse only
showed mild lameness in flexion, without pain due to
possible inflammation

The etiology of mineralization is uncertain. It can develop
following tendon rupture or surgery and has been found
in degenerative tissues (Zhang et al., 2016; Webbon, 1977).
By classification, there are two types of mineralization:
dystrophic or metastatic. Dystrophic occurs secondarily
to trauma, hemorrhage or inflammation and may lead to
calcification. Dystrophic mineralization is suggested to be
adeposition of mineral in injured, degenerated or necrotic
soft tissue. Metastatic mineralization is the deposition
of mineral in structures such as muscles, tendons and
connective tissue. Metastatic mineralization is deposited
as a result of calcium-phosphorous imbalance, hereditary
factors, hyperparathyroidism or renal disease (Dyson,
2011). Considering this, we suggest that, in the present case
of an athletic horse, trauma is the first hypothesis of injury
characterizing a dystrophic mineralization. For definitive
diagnosis of mineralization, a histopathological examination
is required (Landis et al., 1996), but is impractical in most
clinical cases (O’Brien & Smith, 2018). It can be suggested
by ultrasonography with an increased echogenicity and
presence of acoustic shadows (Smith & Singer, 2007). In this
case, since we did not remove the material surgically, the
histopathological examination was not performed, diagnosis
could only be suggested by the acoustic shadow between
ligament fibers (Figure 1B).
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