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Abstract

Parés-Casanova, P. M. & Junquera-Muñoz, L. (2021) Ultrasonographic study of the plantar region of the hindlimb 
in a pure breed Catalan donkey. Bulg. J. Agric. Sci., 27 (3), 604–607

Although some studies of morphometric measurements by ultrasound in asses have been reported, few surveys of the 
measurements and proportions of plantar flexor tendons in the metatarsal region of donkeys are available in the literature. 
Topographic anatomy of the tendons and ligaments in healthy cases provides a normal atlas to diagnose abnormalities. The aim 
of this study was to provide the normal anatomy (thickness) of the digital flexors using diagnostic ultrasound and in standing 
the position in a pure Catalan breed. For this goal we obtained echographic planto-dorsal views of 8 adult animals belonging 
to this breed and thickness of superficial and deep tendons and distal accessory ligament (“check ligament”) on 3 levels on the 
metapode. Plantar tendons were divided into three levels from proximal to distal metatarsus. There appeared no differences be-
tween levels. Values for these tendons are reported. Deep tendon was the stronger, while superficial tendon was comparatively 
weaker. Our findings should be considered for clinical evaluation of this donkey breed.
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Introduction

There are no muscles in the equine digit, instead there 
are the tendons of insertion of the two extensor muscles and 
the two flexor muscles of the digit, a superficial and a deep. 
The deep tendon is enforced by an accessory ligament The 
tendon structures located on the plantar area of the equids 
are (International Committee on Veterinary Gross Anatomi-
cal Nomenclature 2017):

•	 tendons of the digital flexor muscles: superficial 
(flexor digitorum [digitalis] superficialis), deep 
(flexor digitorum [digitalis] profundus) tendons

•	 distal accessory ligament (lig. accessorium, clini-
cally known as “check ligament” or “inferior check 
ligament”)

•	 interosseous tendon (mm. interossei, clinically 
known as “suspensory ligament”).

Ultrasound is a safe, easy, non-invasive and effective 
technique for analysis of soft tissue injuries and currently 
accessible to any veterinarian clinician (Martínez, 2005) 
(Padaliya et al., 2015)My Lab FIVE. The incidence of fet-
lock joint and tendon disorders among other affections caus-
ing lameness in this species is rather unknown (Salem et al. 
2019)computed tomography (CT. At the same time some 
studies have proved the correctness of the ultrasonograph-
ic inspections of the tendons and ligaments by comparing 
them with necropsy findings (Vosugh et al., 2017)2, 3, 4, 
5, 6. Therefore, comprehensive values of the digital flexors 
ultrasonographic images are required to describe accurately 
their anatomy. The ultrasound assessment of tendon anatomy 
focused on the study of echogenicity and size has been done 
in many horse breeds, such as Andalusian (Martínez, 2005), 
Arabian (Çelimli et al., 2010) (Vosugh et al., 2017)2, 3, 4, 5, 
6, Indian breeds (Padaliya et al. 2015)My Lab FIVE, Pyre-
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nean Catalan Horse (Parés-Casanova et al. 2020), Mangalar-
ga (Aristizábal et al. 2005) and Thoroughbreds (Çelimli et 
al., 2010), but few on asinines (Mostafa and Abd-Glil, 2008) 
(Nazem et al., 2015) (Abdulrazaq and Afshar, 2018) (Salem 
et al., 2019)computed tomography (CT. 

The objective of our study is to determine the section-
al measurements (“thickness”) of the flexor tendons in the 
metatarsal area in a donkey pure breed and determine if the 
cutting area has any effect over measurements.

The Catalan donkey (“Guarà Català”) is a breed  from 
Catalonia, in north-eastern Spain and south-western France 
(Jordana and Folch 1996). It is a large breed, and general-
ly weighs between 350–450 kilograms, jacks averaging 142 
centimetres in height, and jennies 136 centimetres (Porter, 
2016) (Jordana and Folch 1996). At the end of 2013, the total 
population in Spain was recorded as 851. The “Ministerio de 
Agricultura, Alimentación y Medio Ambiente”, the Spanish 
ministry of agriculture, lists the breed as “in danger of ex-
tinction”.

Materials and Methods

We studied adult 8 animals (1 male and 7 females, age 
range 4-7 years) belonging to Catalan Ass breed (Figure 1). 
Subjective assessment of clinical signs, visual and palpable 
abnormalities of flexor tendons was done. The equipment 
was set on the musculoskeletal scanning frequency pre-pro-
grammed according to the probe attached. No animal did 
present locomotory dysfunction or injuries related to the 
skeletal muscle system. All animals included in this work 
were officially registered as pure breed in the stud-book. 

Animals included in the study were restrained with the help 
of owner in standing the position in the original stables of 
the animals, in stand-up position and subjected to physical 
restriction, and not being necessary the use of sedation un-
der any circumstances. As this investigation was performed 
under field conditions, the body status of animal was not the 
same.

We apply the contact acoustic gel on the surface of the 
skin of the area to be inspected and on the surface of the probe 
to be in contact with the skin, in order to avoid the interpo-
sition of air between probe and skin. Ultrasonographic (US) 
device was equipped with a sectorial type probe which had 
a pad adapted at 5 MHz. Transverse images were obtained 
and thickness was measured. To obtain them we rotated the 
probe 90º until it was perpendicular to the transversal axis 
of the limb. We move the transducer around the area trying 
not to press too much anatomical structures to avoid possible 
artifacts and images digitally recorded. Measurements were 
performed on three levels determined by dividing the plantar 
metatarsal region into three equal zones, starting from the 
proximal border of the metatarsal bone (level 1), medium 
border (level 2) and proximal border of the proximal sesa-
moid bones (level 3). Therefore, structures of donkeys with 
different metatarsal lengths were measured at an equal ratio. 
Only left hindlimbs were echographied. Images were stored 
and ulteriorly measured with Digimizer freeware (available 
at http://digimizer.findmysoft.com/).

Statistical analysis
As data was normally distributed, ANOVA tests were 

used. Data were statistically analysed with software program 
PAST v. 2.17c (Hammer, Harper, and Ryan 2001). Signifi-
cance levels at p < 0.05 were considered significant.

Ethical approval
All clinical cases in this research were examined and di-

agnosed as per standard examination and diagnostic proce-
dure without harming or discomforts to animals.

Results

Ultrasonography is an imaging modality that can be 
used anywhere and allows rapid, noninvasive differentiation 
of soft tissue structures of the equine musculoskeletal sys-
tem. Ultrasonography of the tendons and ligaments in the 
metapodial region is one of the easiest methods to study the 
cross-sectional diameters of the tendons. The tendons and 
ligaments of the metatarsal region of some pure breed don-
keys were evaluated with that technique and all parts of the 
plantar structures were seen on the obtained pictures: skin, 

Fig. 1. A jackass belonging to Catalan Ass breed  
(photo: PMPC)
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subcutaneous tissues, superficial digital flexor tendon, deep 
digital flexor tendon, distal accessory ligament and interos-
seous tendon. The surface of the third metatarsal bone was 
clearly detected as a hyperechoic line. Wide synovial sheaths 
between tendons with high echogenicity were seen. Tendons 
presented homogenous echogenicities.

No ultrasonographic abnormalities were found. ANO-
VA test reflected no differences between levels for no 
structure, so for ulterior analysis data were clustered only 
according to each tendon. Table 1 reflect main descriptive 

statistics for each tendon. Deep tendon, which serves more 
of a positional and supportive role for the foot, was the 
stronger, while superficial tendon, which has most of the 
spring-like function, was comparatively weaker (Figure 
2). Values for each structure appeared statistically different 
and clearly below those described for horses, such as Ara-
bians and Thoroughbreds (Çelimli, Seyrek-Intas, and Kaya 
2010). The findings of our study are also highly compatible 
with the idea of the donkey being a less “dynamic” species 
than horses.

Discussion

Ultrasound is a widely used technique to evaluate tendon 
lesions on equids (Amin et al., 2014). The most common-
ly used ultrasound criteria for examining tendon and liga-
ment injuries are the size (area) and echogenicity of tendons. 
However, in order to apply them in the equine clinic, they 
must first know their normal values. In this regard, several 
studies have been conducted on different breeds of horses, 
but although some studies of morphometric measurements 
by ultrasound in asses have been reported, no survey of the 
measurements and proportions of all flexor tendons and liga-
ments in the metatarsal region of Catalan donkeys was avail-
able in the literature. 

Our finding could be attributed to the biomechanical and/
or functional differences between donkeys and horses. These 
differences should be considered for clinical evaluation.

Conclusions

The objectives of this study were to describe for the first 
time the thickness of the tendons the metatarsus in a pure 
donkey breed from Catalonia (Spain).

Deep accessory ligament was the stronger, while superfi-
cial tendon was comparatively weaker. 

Superficial tendon, deep tendon and distal accessory lig-
ament presents a thickness average of 2.5, 8.5 and 5.8 mm 
respectively.

Table 1. Morphometric measurements (thickness) for the flexor tendons and accessory ligament of the deep tendon for 
8 ultrasonographied hindlimbs at metapodial level from Catalan Donkey breed. Measurement in mm, except for coef-
ficient of variation, in %. Thickness expressed as planto-dorsal thickness

Superficial flexor Tendon Deep flexor tendon Accessory ligament of the deep flexor tendon
Minimal value 2.4 2.8 2.5
Maximal value 5.2 6.5 8.5
Mean 3.6 4.5 5.8
Standard deviation 0.85 1.04 1.52
Coefficient of variation 3.63 4.26 5.77

Fig. 2. Box plot for superficial tendon (“Sup”), deep 
tendon (“Deep”) and accessory ligament (“Acc”) for 

their thickness (n=8). For each tendon, the 25-75 percent 
quartiles are drawn. The median is shown with a hor-
izontal line inside the box. The minimal and maximal 
values are shown with short horizontal lines (“whis-

kers”),  drawn from the top of the box up to the largest 
data point less than 1.5 times the box height from the 

box (the “upper inner fence”). Distal accessory ligament 
was significatively the stronger, while superficial tendon 

was comparatively weaker
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