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ABSTRACT: Background: Pastern ultrasonography remains a useful and affordable choice, whether it is used in the
field or when advanced imaging is not an option due to availability or cost considerations. Tent pegging is a high-speed
sport practiced since the 4th century BC. There is a paucity of literature available about injuries associated with this
type of sport. Aim of work: To study the incidence of soft tissue injuries at the pastern region in tent-pegging horses.
Materials and methods: Ultrasonographic study was carried out on the palmar pastern region of 46 forelimbs (23 hors-
es) to detect the different soft tissue injuries that occurred in association with this kind of sport. Results: Bilateral SDF
chronic tendonitis was the highest percentage of the scanned affections, representing (52.2%). The most affected level
in the SDFT was the right P1A (60.9%) and also showed a significant positive correlation with age. Conclusion: Long-
term exposure to tent-pegging sports and poor rehabilitation programs lead to chronic tendonitis and adhesions, which
subsequently lead to poor performance.
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INTRODUCTION

astern ultrasonography remains a useful and af-

fordable choice, whether it is used in the equine
field to identify the structures and the type of lesions
in the pastern area as a screening method or when
advanced imaging is not available (Whitcomb, 2008,
Coudry and Denoix, 2013). Many palmar soft tissue
injuries of the limb result in non-specific subcutane-
ous fibrosis, which inhibits correct digital palpation of
the area, So ultrasonography is particularly suitable to
study such lesions (Carstens and Smith, 2014).

Tendinopathy of the deep digital flexor tendon
(DDFT) is a common pastern injury in equestrian
athletics. DDFT lesions represented 19%-24% of the
ultrasonographic investigations at the pastern region
(Acuttetal., 2022). Ultrasonography had a high sensi-
tivity, specificity, and positive predictive value (71%)
in detecting marginal DDFT tears, core lesions of the
superficial digital flexor tendon (SDFT) or DDFT that
are not visible with tenoscopy, and abnormal Digital
Sheath (DS) findings (90% sensitivity) (Coudry and
Denoix, 2013).

Straight sesamoidean ligament (SSL) injuries are
uncommon. Recently, new advances in diagnostic
imaging helped in better diagnosis of these injuries
(Hawkins et al., 2022).

Tent pegging is an ancient sport that originated
from the Indian battlefields. It is used by the cavalry
to attack elephant-mounted troops (Puckey, 2015).

To the author’s knowledge, there was no published
literature studying the ultrasonographic changes of
the forelimb pastern region and the prevalence of
their injuries in tent-pegging horses. The study aimed
to investigate the prevalence of palmar pastern soft
tissue injuries in both forelimbs in active tent-pegging
horses using ultrasound.

MATERIAL AND METHODS

Clinical examination

Lameness evaluation was visually evaluated by
two expert examiners. Clinical evaluation was done
by deep palpation of the flexor tendons and the distal
sesamoidean ligaments for pain, heat, and swelling
(Baxter and Stashak, 2020).

Animal selection
The inclusion criteria included clinically sound
horses that played tent pegging for at least more than

3 years with a mean + SD age (14+£3.8) years and all
horses were kept in the same equestrian club. Twenty
horses had a previous history of forelimb lameness
that improved after administration of phenylbutazone
(Phenyloject®) 3.3 mg/kg once daily for 3-5 days.

Twenty-three apparently healthy tent-pegging
horses (10 stallions, 8 geldings, and 5 mares) in
the period between (Jan 2021 and June 2022) were
scanned for ultrasonographic changes in the pastern
region extended from the distal border of proximal
sesamoid bone down to the level just above the heel
bulbs.

Ultrasonographic evaluation

Ultrasonographic images were obtained using a
high-frequency 6.5-10 MHz linear ultrasonic trans-
ducer (Chison L7V-A, China) with a displayed depth
of 3-6 cm. The palmar aspect of the pastern regions
of both forelimbs was clipped, shaved, and washed.
Then, ultrasound gel was applied and then the scan-
ning began. The limb was kept in a full weight-bear-
ing position during examination and image recording.
Ultrasonographic examinations of all horses were
performed by the same examiner.

The palmar aspect of the pastern region was di-
vided into 4 transverse levels in the order (P1A, P1B,
P1C, and P2A) (Baxter, 2011, Alzola et al., 2018).
SDFT, DDFT, and SSL were evaluated at all levels
(4 transverse scans). DS effusion was evaluated at 2
transverse levels. The data were quantitively assessed
according to the percentage of affected horses for
each structure and each level.

Statistical analysis

Data are subjected to analysis using SPSS (Version
25.0, 2016). Mann-Whitney U test was used to com-
pare between the prevalence of injuries at each level
in the right limb versus the left one. Spearman’s cor-
relation coefficient (rs) was used to study the correla-
tion of prevalence of injury between different levels
and to assess the correlation between age and prev-
alence of injury at different levels. The statistically
significant P-value was < 0.05.

RESULTS

Seventeen horses (73.9%) were evaluated to have
tendons and ligaments abnormalities at the palmar
pastern of both forelimbs.

The number and percentage of horses showing af-
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fection at different levels at the pastern region of the
right and left forelimbs are presented in Table (1)

Twelve horses (52.2%) showed bilateral SDFT
tendonitis; two horses showed unilateral right SDFT
tendonitis; one horse showed unilateral left SDFT
tendonitis. There was no significant difference be-
tween right and left SDFT injuries at all examined
ultrasonographic levels (Table 2). The P1A level was
the most affected in the right and left SDFT, repre-
senting 60.9% (14 out of 23) and 52.2% (12 out of
23), respectively. Right and left SDFT injuries at P1A
level showed a significant positive correlation with
age (r=0.50; P=0.01) (r=0.55; P=0.007), respective-
ly (Table 3).

Two horses (8.7%) showed bilateral DDFT affec-
tions; one horse showed unilateral right DDFT ten-

donitis; three horses showed unilateral left DDFT
tendonitis and seventeen horses (73.9%) showed nor-
mal DDFT. DDFT abnormalities commonly occurred
bilaterally and there was no significant difference be-
tween right and left DDFT injuries at all examined
levels (Table 2). The P1C level was the most affect-
ed level of the right DDFT (Figure 1) representing
13.0% (3 out of 23). The P1A and P1B levels were
the most affected levels of the left DDFT representing
13.03% (3 out of 23). There was no correlation be-
tween DDFT injuries and age (Table 3).

There was no correlation between SDF tendonitis
and DDF tendonitis across all scanned levels in both
right and left forelimbs (Table 4)

Seven horses (30.4%) showed bilateral SSL de-
smitis, three horses showed unilateral right SSL de-

Table (1) Number (N) and Percentage of affected horses at each ultrasonographic level of the pastern region

Adhesion between SDFT

Distal Pouch of Digital

Levels SDFT DDFT & DDFT sheath SSL
Right Left Right Left Right Left Right Left Right Left
N % N % N % N % N % N % N % N % N % N %
PIA 14 60.87% 12 52.17% 2 8.70% 3 13.04% 14 60.87% 15 6522% 10 43.48% 10 43.48% 7 30.43% 10 43.48%
PIB 9 39.13% 10 43.48% 2 8.70% 3 13.04% 11 47.83% 11 47.83% 10 43.48% 10 43.48% 9 39.13% 10 43.48%
PIC 3 13.04% 2 870% 3 13.04% 2 8.70% 6 26.09% 2 870% 3 13.04% 6 26.09% 2 8.70%
P2A 1 435% 2 870% 1 435% 3 13.04% 2 8.70% 4 1739% 2 8.70%
N=23; SDFT: Superficial Digital Flexor Tendon; DDFT: Deep Digital Flexor Tendon; SSL: Straight Sesamoidean
Table (2) Mann-Whitney (U) test between right and left ultrasound Pastern levels
P Value
Ultrasound Metacarpus
Levels SDFT DDFT SSL
P1A 0.556 0.639 0.365
P1B 0.767 0.639 0.767
P1C 0.639 0.639 0.124
P2A 0.317 0.555 0.386
SDFT: Superficial Digital Flexor Tendon; DDFT: Deep Digital Flexor Tendon; SSL: Straight Sesamoidean
Table (3) Spearman correlation (rs) between the Age and different ultrasound metacarpal levels in both right and left limbs:
Ul d SDFT DDFT SSL DS
mettrjcsa(l)rllljlllls Correla‘Fion Correlattion Correlattion Correla?ion
Coefficient P Value  Coefficient Coefficient P Value  Coefficient P Value
levels Value
(rs) (rs) (rs) (rs)
P1A 0.50 0.01 -0.11 0.63 0.238 0.274 0.100 0.648
Right PI1B 0.32 0.14 -0.11 0.63 0.075 0.734 0.100 0.648
Limb PIC 0.00 1.00 -0.18 0.42 -0.106 0.631
P2A 0.00 0.00 -0.11 0.63 -0.158 0.473
P1A 0.55 0.007 -0.02 0.93 0.375 0.078 0.489 0.018
Left P1B 0.35 0.10 0.07 0.75 0.44 0.04 0.549 0.007
Limb PIC 0.05 0.83 0.00 1.00 -0.106 0.630
P2A -0.15 0.50 0.00 1.00 -0.106 0.630

SDFT: Superficial Digital Flexor Tendon; DDFT: Deep Digital Flexor Tendon; SSL: Straight Sesamoidean;DS: Digital Sheath
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Figure 1: (A) Transverse scan of the right pastern at level P1B of a 15-year-old mare showing adhesion between SDFT and DDFT (red
arrow), an irregular margin of the SSL, (SSL desmitis; white arrows). Transverse scans of the left (B) and right pastern (C) at levels
P1A and P1B of a 12-year-old gelding showing increased echogenicity of the SDF with adhesion between it and the DDFT (red arrow).
SSL showed hypo-echoic dots and irregular shapes (blue arrows). (D) Transverse scan of the right pastern at levels P2A of a 12-year-old
gelding showing heterogeneous echogenicity of both lobes of the DDFT (black arrow), with the asymmetric appearance of the DDFT
lobes. (E) A transverse scan of the right pastern at level P1C of a 16-year-old gelding showing enlarged DDFT with heterogenous echo-
genicity and adhesion between it and the SSL, and SSL appeared irregular in shape with heterogenous echogenicity (SSL desmitis). (F)
Transverse scan of the left pastern at level P2A of a 16-year-old gelding showing adhesion between the SDFT branch, DDFT, and SSL
with increased echogenicity of SSL and heterogenous echogenicity of DDFT.

Table (4) Spearman correlation (rs) between the SDFT and DDFT injuries at different ultrasound Pastern levels in both right and left
limbs:

Correlation Coefficient

Ultrasound metacarpus levels (rs) P Value

PIA -0.069 0.755

N PIB 0.069 0.755

Right Limb PIC 0233 0.284
P2A ; -

PIA -0.405 0.056

. PIB 0.181 0.408

Left Limb PIC 20,095 0.666

P2A -0.045 0.837

Table (5) Spearman correlation (rs) between the DS effusion and SDFT injuries at Pastern levels in both right and left limbs:

Right SDFT Left SDFT
Ultrasound metacarpus . . .
levels Correlation Coefficient P vl Correlation Pl
(rs) atue Coefficient (rs) atue

. P1A 524 0.010 .489 0.018
Right DS 51 0.375 0.077 469 469
P1A 0.523 010 0.664 0.001

Left DS PIB 555 006 0.469 0.023

DS: Digital sheath; SDFT: Superficial Digital Flexor Tendon
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smitis (Figure 1), four horses showed unilateral left
SSL desmitis, and nine horses (39.1%) showed nor-
mal SSL. The P1B level was the most affected level
at the right SSL, representing 39.1 % (9 out of 23).
The P1A and P1B levels were the most affected level
at the left SSL, representing 43.5 % (10 out of 23).
Left SSL injuries at the P1B level showed a signifi-
cant positive correlation with age (r= 0.44; P=0.04)
(Table 3).

Seven horses (30.4 %) showed bilateral DS ef-
fusion, three horses showed unilateral right DS ef-
fusion, and four showed unilateral left DS effusion.
nine horses (39.1 %) showed normal DS. There was a
positive correlation between left DS effusion and age
at P1A and P1B (r=0.49; P=0.01) (r=0.55; P=0.007),
respectively. Right and left DS effusion showed a sig-
nificant positive correlation with left and right SDFT
injuries (Table 5).

DISCUSSION

To the authors’ knowledge, this is the first study to
investigate the ultrasonographic changes at the pas-
tern region of tent-pegging horses. Ultrasonography
is an immediate, valuable, and widely described diag-
nostic tool for the evaluation of soft tissue structures
and joints (Dyson and Denoix, 1995, El-Bably and
Abdelgalil, 2018, Yassin et al., 2020).

In the current study, the SDFT was the most affect-
ed tendon in both forelimbs, and this finding was in
the same line with previous studies (Ely et al., 2004,
Thorpe et al., 2010a, Ramzan and Palmer, 2011).
Tent-pegging horses sprint at a full gallop, reaching
speeds of at least 45 km/h.

There was a significant positive correlation be-
tween age and prevalence of injuries at specific ana-
tomical sites in the right and left SDFT at the pastern
region. An age-associated risk of injury to the SDFT
was in the same line with previous studies (Birch et
al., 1999, Perkins et al., 2005, Thorpe et al., 2013).
The mechanical characteristics of the SDFT’s inter-
fascicular matrix alter with age and stiffen in elder-
ly tendons, leading fascicles within the tendon to be
loaded early during tendon extension. The increased
pressures placed on the fascicles during use may
predispose them to damage, increasing the risk of
fatigue-induced tendon injury (Thorpe et al., 2013).
Tendon microstructure and mechanical strength
changes caused by ageing, such as a decrease in the
crimp angle in the SDFT core with age (Patterson-

Kane et al., 1997), the presence of higher levels of
type III collagen in aged SDFT (Birch et al., 1999),
and the accumulation of partially degraded collagen
in the SDFT matrix (Thorpe et al., 2010b), may ex-
plain why the prevalence of tendon damage increases
with age.

During the weight-bearing phase of the stride,
the distal sesamoidean ligaments act as a part of the
suspensory apparatus that provides support and pre-
vents the hyperextension of the metacarpophalangeal
joint. The distal sesamoidean ligaments are the distal
components of the suspensory apparatus and appear
to have a similar risk of overload injury as the sus-
pensory ligament during hyperextension (Sampson et
al., 2007).

Damage to the digital sheath structures can re-
sult in varying degrees of effusion in horses. (Dan-
iel et al., 2019). The regeneration of tendinous and
ligamentous structures within synovial environments
was poor, which might be attributed to the lack of an
innate mechanism for intra-synovial clearance of de-
structed collagen fibrils, which could persist as syno-
vial irritant foci and delay the reparative mechanism.
(Mcllwraith, 1992, Wright, 1995, Wright and McMa-
hon, 1999, Minshall and Wright, 2006). This fact can
explain the strong positive correlation between digital
sheath effusion and SDFT injuries observed in this
study. On the contrary, DDFT lesions are the most
commonly linked with DS tenosynovitis (Coudry
and Denoix, 2013). There was no correlation between
DDFT injuries and DS effusion and this may be due
to the low number of horses presented with DDFT ab-
normality at the pastern region (n=17).

In tent pegging, the peg is placed on the right
side of the horse, so the rider should always bear his
weight on the right side of the horse while galloping
in a straight line to carry the peg with the weapon. So,
the right forelimb is more prone to fatigue than the
left one.

CONCLUSION

Tent pegging is a high-speed equestrian sport that
leads to stress on both forelimbs. Chronic Improper
management and rehabilitation after tendon injuries
during training may be one of the main causes of the
increased incidence of chronic tendonitis, desmitis,
and chronic inflammation of the digital sheath. Age is
an important factor in the pathophysiology of SDFT
tendinopathy at the pastern region.
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