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ABSTRACT

Background: Soft tissue injuries are common in sport horses, especially those involving tendons, with few current reports
in the literature on the diagnosis of extensor injuries, especially with regard to ultrasound characteristics, being essential for
the diagnosis of these injuries. The objective of the study is to characterize the clinical signs and the alterations of images,
especially ultrasound, in the diagnosis of these lesions of the dorsal radiocarpal region, through case reports of horses seen
at the Medical Clinic of Large Animals of the Federal University of Campina Grande (MCLA/UFCG), Patos, PB, Brazil.
Cases: The study includes five “vaquejada” competitions horses, of which two were active and the others were away
from the sport before the onset of the problem, with injuries to the extensor tendons in the radiocarpal region. Two of the
animals had involvement of the common digital extensor muscle tendon (CDEMT), with acute and chronic tenosynovitis,
and three with involvement of the extensor carpi radialis muscle tendon (ECRMT), presenting acute tendonitis, septic
tenosynovitis and rupture, all of traumatic etiology, except for one whose cause has not been determined. On physical ex-
amination, the affected tendon was noticeable in three cases, and two had other injuries associated with the tendons. Bone
alteration in the radiographic examination was observed in two cases, however, one of them related to another disease in
the radiocarpal palmar region. Ultrasound images, performed in all cases, showed different characteristics and degrees of
the involvement of the tendon and its sheath.

Discussion: The scarcity of current reports of extensor tendon injuries in horses can be attributed to the fact that they do
not suffer as much overload or effect from biomechanics compared to flexor tendons, in addition to being an area of little
soft tissue covering these tendons. Although the involvement of the extensor tendons is more frequent in the pelvic limbs,
due to lacerations, the occurrence of lesions in the dorsal radiocarpal region may be related to excess flexion, being eas-
ily susceptible to trauma to solid objects. The specific clinical examination, associated with a well-explored anamnesis,
can allow us to locate the lesion and achieve a presumptive diagnosis. In three cases, tendon injuries were noticeable on
inspection and palpation, important points to guide the diagnosis. However, in two cases with associated injuries this
perception became difficult. Regardless of the clinical diagnosis, imaging diagnosis in lesions of the locomotor system
was essential, as it allowed us to assess bone involvement, accurately determine the location of the lesion, its extent and
prognosis, which would not be possible only in the clinic. Through ultrasonography it was possible to classify the lesions
into acute (hypoechoic areas) and chronic (hyperechoic areas or with heterogeneous pattern of variable echogenicity), in
addition to the thickness and characteristic of the liquid in the tendon sheath, which are also important aspects for lesion
classification. Thus, we conclude that the dorsal region at the carpal level is susceptible to trauma and can easily com-
promise the extensor tendons. And for the diagnosis and adequate conduct, it is necessary to determine ultrasound image
regarding the different types of lesions, which is provided in the present study.
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INTRODUCTION

Soft tissue injuries are common in sport hor-
ses in “vaquejada”, usually associated with intense
overload or trauma. Those involving tendons occur
more frequently, especially in the flexors, with few
reports in the literature on injuries of the extensors,
especially with regard to ultrasound characteristics.
Few studies describe the pattern of normality of these
tendons through ultrasound studies of the carpal joint
[5,11,17], being even more scarce as the images that
characterize the injury patterns.

The carpal and digital extensor muscles occupy
the craniolateral portion of the forearm [9]. The tendon
of the extensor carpi radialis muscle (ECRMT), the
most robust, follows the middle groove at the distal
dorsal end of the radius until it is inserted into the me-
tacarpal tuberosity. The tendon of the common digital
extensor muscle (CDEMT), immediately lateral to
the ECRMT, from its origin, follows dorsolaterally at
the level of the radiocarpal region, and dorsally until
its final insertion in the distal phalanx. These tendons
have the function of extending and fixing the carpal
and digital joint, in addition to flexing the elbow joint
[8,14]. This anatomical and morphofunctional know-
ledge allows us greater reliability in the interpretation
of clinical and ultrasound findings for diagnosis of
tendon injuries.

Thus, this article aims to characterize the cli-
nical and ultrasound aspects, seeking to reference the
different patterns of injuries to the extensor tendons at
the level of the radiocarpal region, through case reports
from Medical Clinic of Large Animals (MCLA) of the
Federal University of Campina Grande (UFCG).

CASES

Five reports of “vaquejada” competition horses
with tendon injuries to the extensors in the radiocarpal
region are summarized in Table 1. Patients 1 and 2 had
acute and chronic tenosynovitis, respectively, from
CDEMT, while patients 3, 4 and 5, developed tendo-
nitis, septic tenosynovitis and rupture, respectively, of
the ECRMT.

Regarding the history, all of them were run-
ning “vaquejada”, but animals 1, 2 and 4 were away
from the sport, days before the problem started. The
main complaint of the owners was the increase in vo-
lume in the carpal joint and lameness reported in all,
except in cases 2 and 5, in which lameness occurred

only at the beginning of the problem, including a his-
tory of continuous trauma in the stall, in cases 1 and
2. In animals 3 and 5, the clinical signs started after
the race, the first one had returned from a competition
dragging the limb, improving with the anti-inflamma-
tory treatment instituted in the property, however, he
limped again at intermittent periods. Animal 5, per-
formed the function of “esteira” in sport “vaquejada”
and had been purchased with a dorsiproximal scar to
the carpus, but without any sign of pain. Case 4 had
no definite cause.

The animals were raised in an: - intensive
system= in bay for 24 h (case 1); -semi-intensive= in
bay during the day and released in the paddock at night
(cases 2 and 5); and - extensive system= loose in the
pasture (cases 3 and 4).

In the specific physical examination of the
locomotor system, the CDEMT was visible and pal-
pable in cases 1 and 2, and very sensitive to palpation
(case 1). Patients 3 and 4 had another lesion in the
carpal region, in case 4 associated with ECRMT in-
volvement, which was also palpable. In patient 5, there
was an effusion involving the entire dorsal surface of
the carpus, but with no evidence of tendon involvement
on inspection or palpation. Grade III claudication was
evident in patients 1, 3 and 4, and discreet in patient 2,
only after joint flexion for 40 s followed by guided trot.

After physical examination, the animals were
sent to the Diagnostic Imaging Sector. Initially, late-
romedial and dorsopalmar radiographic projections of
the joint were performed. Only patients 2 (Figure 1)
and 3 had bone involvement, although the latter was
not related to the extensor lesion, with an area of bone
neoformation on the caudal surface of the distal end
of the radius. In the lateromedial image of case 2, it
was observed discreet periosteal reaction on the cranial
surface of the distal end of the radius. In all cases, the
radiographic images showed swelling and slight incre-
ase in density in the carpal or radiocarpal dorsal region.

Ultrasonographic examination of the dorsal
radiocarpal face was performed in all animals, with
a linear transducer of frequency ranging from 8-10
MHZ'. Changes observed in Figure 2A & B characte-
rize, respectively, acute (case 1) and chronic (case 2)
tenosynovitis of the CDEMT. While figure 3A & B
show, respectively, acute tendonitis (case 3) and septic
tenosynovitis (case 4) of ECRMT and Figure 4, rupture
of ECRMT (case 5).
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Horses.

Table 1. Presentation of the cases of five horses treated at MCLA/VH/CSTR/UFCG with injuries to the extensor tendons.

Case Breed/ Sport Start History Limb  Increase in volume /  Pain on palpa- Lesion/ Associated Bone Alteration
sex/ age consistency / location  tion / lameness tendon lesion alteration on US
on X-ray
1 QM/ M/ Vaquejada/ 3 days 20 days without RTL  Discreet/soft/inthe Yes/gradeIll,  Acute te- No No Yes
3 years esteira training. Usu- delimitation of the ten-  of support, at  nosynovitis/
ally agitated in the don on the dorsolateral walking. CDEMT
stall. face of the radiocarpal
region.
2 QM/ Vaquejada/ 60 days 90 days without LTL  Discreet/ firm/ in the No/ grade 1, Cronic te- No Yes Yes
F/ pull training. It usually delimitation of the ten- of support, nosynovitis/
6 years hits the limb in don on the dorsolateral ~ at a trot after CDEMT
the trough when it face of the radiocarpal  flexing for 30
is eating. Limped region. seconds.
away only in the
early days.
3 MB/CM/ Vaquejada/ 16 days After the race LTL Diffuse / soft / on Yes, with Acute ten- Carpal No Yes
6 years pull it was pulling the dorsal and lat- reluctance and donitis/ tunnel
the limb and the eropalmar faces of the  limited degree ECRMT syndrome
next day the joint carpus. of flexion/
started to swell. grade III, at
walking.
4 MB/ Vaquejada/ 21 days 4 months without RTL  Diffuse / fluctuating, Yes, with Septic te- Carpal No Yes
F/ 10 pull training. With ad- mainly on the medial reluctance to  nosynovitis/  arthritis
years vanced pregnancy. face and firm on the flexion/ grade ECRMT
No report of distal dorsal aspect II1, at walking.
trauma. of the radius until the
proximal metacarpal
region.
5 MB/ F/ 6 Vaquejada/ 45 days In the day after LTL  Diffuse / soft / on the No/ no Rupture/ No No Yes
years esteira vaquejada race, dorsal radiocarpal ECRMT

its knee swelled.
Limped away only
in the first days

face, with an oblique
scar of 4 cm proximal
to the carpus.

QM= quarter mile; MB= mixed breed; M= male; F= female; MC= male castrated; RTL= right thoracic limb; LTL= left thoracic limb; US= ultrasound.
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Figure 1. Lateromedial radiography. Case 2: Discreet periosteal reaction on
the cranial surface of the distal end of the radius (yellow arrow); radiolucent
area in the dorsal soft tissue region of the radiocarpal joint (red arrow);
slight increase in density and swelling of the soft tissue on the dorsal face.

In case 4, ultrasound examination also showed
thickening of the carpal joint capsule, with increased
echogenicity and irregular margins; increase in sy-
novial fluid with a hypoechoic aspect in an anechoic

medium and presence of mobile hyperechoic filaments
suggestive of fibrin. When associated the images of the
tendon and its sheath, with leukogram, which revealed
mild leukocytosis with neutrophilia, it directed to the
diagnosis of septic tenosynovitis.

DISCUSSION

The occurrence of injuries to the extensor
tendons in horses is currently little reported in the li-
terature, probably because they do not suffer so much
overload in biomechanics during athletic activities
compared to the flexor tendons. In a retrospective study
of horses treated for tendon lacerations, it was obser-
ved that 80% (12/15) of animals with extensor tendon
involvement returned to activities, higher than the 59%
(13/22) of those who presented flexor injury [7].

Although the involvement of the extensor
tendons is more frequent in pelvic limbs (89%), due
to lacerations on the dorsal face of the limb or due to
overload [2,16], there are occurrences of septic tenosy-
novitis resulting from wounds involving the dorsal face
of'the carpus [3,13]. The first case of CDEMT trauma-
tic tendonitis, resulting from a periarticular osteophyte
in the carpal region, evolving to chronic tenosynovitis
was reported by Gray et al. [10].

In general, the extensor tendons and their
sheaths seem vulnerable to direct damage due to the
lack of soft tissue covering these structures in their
dorsal aspect. However, the thoracic limbs act as
shock absorbers, being more exposed to continuous

Figure 2. Transverse ultrasound images of the CDEMT in the craniolateral aspect of the distal end of the radius of two horses. A- Case 1: A slight in-
crease in focal synovial fluid (yellow arrow) with an anaechoic characteristic; sheath thickening (red arrow); hypoechoic area extending from the cranial
margin of the tendon to the caudal face of the sheath, suggestive of tenosynovitis. B- Case 2: Thickening of the sheath, marked by an evident increase in
echogenicity around the tendon; slight amount of hypoechogenic aspect synovial fluid with some points of adhesion between the tendon and the sheath
(yellow arrows), and irregularity of its parietal and visceral margins, suggestive of chronic tenosynovitis.
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tension and constant risk of damage [9]. Its occurrence
in the radiocarpal region can be associated with the
excess flexion of this joint, being able to easily reach
solid objects, as suggested by Wallace [18]. This is
consistent with the reported cases 1 and 2, where the
stabled animals presented behavior that may have led
to traumatic episodes, causing direct and continuous
damage to the CDEMT and its sheath.

In cases 3 and 5, the injuries appear to be re-
lated to the practice of sport, due to overload or direct
trauma. Although case 3 had another disease on the
palmar face of that region, the sign presented by the
animal shortly after the race suggests involvement of
the ECRMT. The cause of the carpal tunnel syndrome
was pre-existing, since this pathology is characteristic
of chronic injuries [1].

In a study of the pathogenesis of total or par-
tial tendon rupture, Fackelman [6] divides it into two
categories: mechanical and degenerative, both related
to previous trauma, even though it still not rules out
the possibility of the occurrence of rupture is due to
intense stress, caused by a direct loss of elasticity of
its fibers. However, in patient 5, the scar shown in
the proximal region of the carpus and the absence of
clinical signs reported before the race suggest that the
animal mechanically injured the tendon before it was
purchased, through lacerating trauma. When it was
exercised again, it developed a recurrent post-traumatic

inflammatory process in the same location, showing
acute signs of effusion and lameness. This theory be-
comes more conclusive due to the function of “esteira”
exerted by the animal in the “vaquejada”, that runs in
line with the ox until it is dropped by the “puxada”,
when it immediately returns, remaining in the front,
becoming a propitious moment to trauma in the tho-
racic members.

Occasionally, when it comes to the tendon, the
specific clinical examination of the locomotor system,
composed of inspection, palpation and assessment of
lameness associated with a well-explored anamnesis,
allows us to locate the lesion and presuppose the
diagnosis. In cases 1, 2 and 4, the increase in volume
delimiting the tendon made it visible and/or palpable,
with localized painful sensation (cases 1 and 4), being
important starting points to guide the diagnosis. Ho-
wever, regardless of the clinical diagnosis, imaging
resources for injuries to the locomotor system are
essential. In a complementary way, these resources
allowed us to accurately determine the location of the
lesion, its extent and prognosis, which would not be
possible only in the clinic. It is important that tendon
injuries are classified according to time, extent, severity
and pathogenesis [6].

The diagnosis of carpal tunnel syndrome, case
3, occurred due to history, clinical signs, and radiogra-
phic alterations, consistent with results described in

Figure 3. Transverse ultrasound images of the ECRMT in the cranial aspect at the level of the radiocarpal region of two horses. A- Case 3: Hypoechoic
lesion in the medial portion of the tendon (yellow arrow); discrete amount of synovial fluid with an anechoic characteristic (asterisk), suggestive of
acute tendonitis. B- Case 4: Thickening of the tendon, with a circular aspect, containing hypoechoic areas in almost all its extension and hyperechoic
focal area in its caudal margin (yellow arrow); marked degree of hyperechoic synovial effusion in a diffuse hypoechogenic medium (asterisks). Lesions
suggestive of tenosynovitis.
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the literature [1,12]. These conditions, when there are
associated lesions, are often difficult to differentiate in
their clinical presentation, demanding a more detailed
assessment of the structures surrounding the joint.

Although the suspicion was of a soft tissue
lesion, the radiographic image allowed us to assess
the existence of associated bone involvement, as a
periosteal reaction in the area of passage of tendon
structures, observed in case 2 (Figure 1). It was also
evidenced radiolucent area in the dorsal region of the
radiocarpal joint soft tissue, suggesting effusion of the
digital tendon sheath. In all cases, there was a notice-
able increase in soft tissue radiopacity on the dorsal
radiocarpal face.

In general, in the tendon ultrasound images,
the echogenicity, thickness, shape, margins and pattern
of the fibers should be evaluated with the transducer
in the longitudinal and transverse section [15,16].
As a normal ultrasound pattern, in a cross-sectional
scan, the ECRMT at the level of the distal region of
the radius is described as a homogeneous echogenic
structure with an oval shape, becoming more flattened
and broad as it approaches the carpus, and elliptical
at the level of the radiocarpal region, increasing its
volume in the intercarpal portion, and becomes flatter
and wider at the level of the carpometacarpal joint.
The CDEMT, initially, at the distal end of the radius,
is viewed as a triangle and then as an echogenic oval
structure, becoming flat as it passes through the groo-
ve, already close to the carpus; at the radiocarpal level
it narrows slightly and first acquires a concave shape
dorsally, later becoming elliptical; in the intercarpal
portion, the tendon acquires a more flattened shape,
being fusiform at the interface between the third and
fourth carpian bones; gradually becoming elliptical
and less echogenic as it leans medially under the third
metacarpal bone [5,17].

Acute tendon changes are described as hypoe-
choic areas, similar to those seen in Figure 3A, case 3.
On the other hand, chronic lesions are characterized by
a heterogeneous pattern of variable hypoechogenicity
and hyperechogenicity, as seen in Figure 3B, case 4,
although the evident hyperechoic area is small, and
when associated with the clinic and time of occurrence
suggest injury tending to chronicity [15].

Tendon sheaths are classified according to
echogenicity, thickness and amount of internal fluid
[16]. Inside, there is usually little or no free liquid, and

when present, it is characterized with an anechoic appe-
arance, when in excess, it is a transudate; if this liquid
in abundance is hypo or hyperechoic, it represents an
increased cellularity or protein content, as in Figure 3B,
case 4, turning a better investigation necessary.

In chronic tendosynovitis an incessant synovial
effusion is observed, in addition to fibrous thickening
of the sheath, which may be associated with internal
stenosis or adhesion between the visceral layer of the
sheath and parietal layer of the tendon [1,18]. Similar to
that observed in Figure 2B, case 2, with the exception
of synovial effusion, a condition that may be related to
the time of injury, which contributed to intense fibrosis
and adherence of the tendon to its sheath. Figure 2A,
case 1, shows a sheath thickening, also characteristic
of a chronic injury, however, the time of occurrence,
exacerbated signs of pain and the stress behavior in the
bay, suggest that the pre-existing injury was exacerba-
ted with the reported trauma.

In a case of CDEMT tenosynovitis of septic
nature reported by Booth et al. [4] the ultrasound
examination revealed an enlarged tendon, with multi-
ple hypoechoic spots and a marked synovial effusion
in the sheath. These changes were similar to those
observed in Figure 3B, in case 4, however, in the case
of Booth ef al. [4] there was a sinus tract between the
sheath and the wound, and the confirmation of septic
injury was obtained through microbiological analysis
of the synovial fluid. In case 4, although the analysis
of the synovial fluid was not performed, the ultrasound
images associated with the leukogram suggested a
septic lesion.

In the longitudinal image, tendon ruptures are
characterized by loss of echogenicity and normal fiber
alignment, usually represented by an anechoic region,
surrounded by an echogenic line, the paratendon. Nor-
mally it remains intact unless the injury has occurred
by lacerating trauma, in which case there is evidence
of damage in the vicinity of the rupture [15,16]. This
same intact echogenic structure is seen in Figure 4,
case 5. Although we have presupposed a percutaneous
laceration due to the scar present on the skin, adjacent
to the rupture site, the time of occurrence may justify
the reconstitution of the paratendon and the absence
of clinical signs of pain.

Tendon injuries to the extensors generally have
a good prognosis when compared to flexor injuries,
even in cases of lacerations. Different functions in
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Figure 4. Longitudinal ultrasound image of the ECRMT in the cranial
aspect at the level of the radiocarpal region of a horse. Case 5: Loss of
continuity of ECRMT fiber parallelism with anaechoic area (asterisk)
amid the two stumps of hypoechoic aspect (yellow arrows), characteristic
of reorganization of tendon fibers.

The present cases study shows that the occur-
rence of injuries to the extensor tendons at the level of
the carpal region is more related to direct trauma. Few
reports have been found in the literature, especially
with regard to diagnosis, and not up-to-date. Even
more scarce are the references of ultrasound images
of these lesions, which proved to be essential for the
diagnosis. Finally, it becomes questionable if it is really
difficult to occur or if the cases are underestimated due
to the low severity that these injuries are able to cause
to sport horses.
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