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Introduction: 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 ultrasonography 
description of the palmar tendons and ligaments of the Anatoly donkey.

Methods: The metacarpal regions of 6 healthy Anatoly donkeys were prepared for 
ultrasonography and divided to 6 levels (1a, 1b, 2a, 2b, 3a, 3b), each 3 cm long apart. For better 
description, 2 left and right forelimbs were anatomically studied too.

Results: All the structures started to appear with an acceptable contrast and visibility at 1b 
level. Echogenicity of deep digital flexor tendons (DDFT) from 2b level was hyperechoic to 
isoechoic compared to superficial digital flexor tendons (SDFT) and suspensory ligament (SL) 
from this level observed the branching area was hyperechoic in comparison to DDFT and 
SDFT; however MSL and LSL were hypoechoic compared to SDFT and DDFT. Also the 
inferior check ligament (ICL) and new discovered ligament (second superior check ligament) 
had been detected in both anatomical and ultrasonographic studies. There were not any 
echogenicity differences between right and left forelimbs.

Conclusion: Previous investigations have proved that there is no difference between the 
echogenicity of each ligament and tendon at different levels in the left and right limbs which 
was confirmed in the current study as well. The findings of our study are also highly compatible 
with the previous findings in horses regarding echogenicity and shape of the palmar tendons 
and ligaments. Generally it is assumed that transverse images provide a better image of tendons 
and ligaments.
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1. Introduction

quidae family typically support a greater 
proportion of their body weight with their 
forelimbs during steady state locomotion 
[1,2]. Diagnostic 2- dimensional ultraso-
nography of horses’ tendons and ligaments 

was first introduced as an appropriate method for the 
evaluation of the morphological changes in the above 
structures by Rantanen in 1982 [3]. In 1986, Genovese 
et al. described the morphological features of the tendons 
and ligaments of the Thoroughbred and Standardbred 
breeds’ horses [4]. Ultrasound, which is commonly used 
to diagnose suspensory ligament injury, can be used in 
the field too [5].

Anatoly donkey is a member of the ungulates, but there 
are no published data describing the ultrasonography of 
its forelimbs. The purpose of this study was to examine 
the possibility of ultrasonographic description of their 
palmar tendons and ligaments and preparing its standard 
reference. Also, we tried to describe the anatomic topog-
raphy of palmar tendons and ligaments in this region. 

2. Materials and Methods 

All procedures involving the experimental use of ani-
mals were approved by the Animal Ethics Committee, a 
branch of the Research Council of the Veterinary School 
in Shahid Bahonar University, Kerman, Iran, and adminis-
tered by the National Animal Ethics Advisory Committee. 

Six healthy 5-7 years old Anatoly donkey with no clini-
cal sign in their limbs were selected. The animals were 
not related to each other. Ultrasonography examination 
on the metacarpal region of the right and left forelimbs 
was performed under general anesthesia, with IV injec-
tion of acepromazine maleate (Santa Cruz Biotechnol-
ogy, USA) at a dosage of 0.03 mg/kg body weight and 
xylazine hydrochloride 2% (Alfasan, Woerden-Holland) 
at a dosage of 0.27 mg/kg body weight. The lateral and 
the medial parts of the metacarpal region from the upper 
part of the lateral splint to the ergot were shaved after ap-
plying a generous amount of foam to the skin. The area 
was cleaned using alcohol to remove any epidermal fat 
depositions. The shaved area was divided to 6 levels (1a, 
1b, 2a, 2b, 3a, 3b), each 3 cm long apart. The ultrasonog-
raphy of the right and the left metacarpal regions was 
performed using a Pie Medical 100 Falco vet and an 8 
MHz linear transducer. The above area was ultrasono-
graphically examined in both transverse and longitudinal 
appearances with the same power, depth, and focus of 
the machinery. The detection of tendons and ligaments 

structures was done in comparison with the images of the 
anatomy and diagnostic imaging reference books [6,7]. 
Then, 2 donkeys were euthanized and their right and left 
forelimbs were dissected. At first the skin and superficial 
fascia and then deep fascia was removed. The carpal ca-
nal was opened at the palmar surface by cutting the flexor 
retinaculum to detect the tendons and structures passing 
from it. Finally tendons and ligaments at the palmar sur-
face of the metacarpus were dissected and named from 
antebrachium to fetlock joint separately. Findings in this 
part were used to interpret the ultrasonographic images. 

3. Results

Anatomical descriptions

The suspensory ligament took the form of a uniform lig-
ament which passed between the two splint bones. This 
ligament was divided into 2 diverging branches which 
were inserted on the proximal concave abaxial surfaces 
of sesamoid bones. Each branch was extended a band 
obliquely medial and laterally to join the common digital 
extensor tendon on the dorsal aspect of the first phalanx. 

Superficial digital flexor muscle was formed a strong 
tendon at the level of the carpal joint, where it combined 
with a strong fibrous band, accessory ligament or supe-
rior check ligament which originated from the caudome-
dial surface of the radius and blended with superficial 
digital flexor tendon (SDFT). It passed distally through 
the carpal canal to the palmar aspect of the metacarpus. 
SDFT is laid mediopalmar to the deep flexor tendon in 
the carpal region (Figure 1). 

A second accessory ligament with strong collagenous 
band originated from the deep fascia of the palmar re-
gion at the level of the proximal one fifth of the medio-
palmar surface of the metacarpus and joined to the SDFT 
at this side. We named it second accessory ligament of 
superior check ligament. It was as thick as the superior 
check ligament. A common tendon with SDFT was then 
formed at the upper quarter of the metacarpus which 
passed to the digits (Figures 1 and 2). 

The deep digital flexor tendon (DDFT) passed over the 
flexor aspect of the carpus, medial to the accessory car-
pal bone. Distal to the carpal joint, this tendon became 
roundish and was in close relation with the SDFT. In the 
upper quadrant of the metacarpus, an accessory ligament 
or inferior check ligament, which was a continuation of 
the deep palmar carpal ligament after the carpal joint 
connected to it (Figures 1 and 2). 

E
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In the distal quarter of the metacarpus, above the glid-
ing surface of the sesamoid bones, the superficial tendon 
enclosed the deep tendon in a ring-like cuff. The 2 ten-
dons were thus closely related as they continued over the 
palmar aspect of the fetlock.

Ultrasonographic description

Transverse images 

In the transverse images of the palmar region, the clos-
est structure to the transducer goes to the top of the image 
and the most distant one, which is the palmar surface of 
the metacarpal region goes to the lowest part of the image.

Level 1a (1-3 cm under the carpal joint)

In this area no proper image was recorded. 

Level 1b (3-6 cm under the carpal joint)

No full image of any structure was recorded, but some 
parts of the following structures were seen on the screen; 
skin, subcutaneous tissues, deep digital flexor tendon 
(DDFT), and superficial digital flexor tendon (SDFT). 
SDFT had a crescent shape with its thickness in the me-
dial part. It seemed that SDFT tends to the medial part 
in comparison to the DDFT and the longitudinal axis. 
The echogenicity of SDFT was a little less than DDFT 
at this level. DDFT had a complete circular shape at this 
level and the width and the thickness of the tendons were 
almost the same. In the palmar region, SDFT and in the 
dorsal area, soft tissue and vascular space were observed 
with a higher echogenicity than SDFT. The inferior 
check ligament (ICL) had a homogeneous echogenic ap-
pearance and was the next most echogenic structure after 
the DDFT. The echo pattern of the ICL was unchanged 

from that of the SDFT and DDFT. As mentioned in the 
result, we detected a new ligament in the proximal region 
of the metacarpus that was named second accessory liga-
ment of SDFT. This ligament showed a homogeneous 
echogenic appearance. The echo pattern of the second 
superior check ligament was similar to that of SDFT and 
DDFT. It means that the echogenicity of this ligament 
was the same as ICL (Figure 3).

Level 2a (6-9 cm under the carpal joint)

The observed structures from the top of the image were 
skin and the subcutaneous tissues, DDFT, SDFT, vascu-
lar and soft tissue space, SL, and the surface of the third 
metacarpal bone. SDFT had a crescent shape and was 
more significant at this level. The thickness of the tendon 
has increased and the thick part of the crescent shape was 
located medial to DDFT and the longitudinal axis of the 
limb. The echogenicity of this tendon was somehow less 
than that of DDFT at this level. DDFT was egg-shaped 
at this level and its width seemed to be wider than its 
thickness. In the palmar part, SDFT and in the dorsal 
part, vascular and soft tissue spaces were identified. The 
echogenicity of DDFT was somehow higher than that of 
SDFT just as the previous levels. Although the presence 
of suspensory ligament is obvious, no complete and de-
scribable image was recorded. 

Level 2b (9-12 cm under the carpal joint)

All the structures were observable at this level too. 
Right from the top, skin and the subcutaneous tissues, 
SDFT, DDFT, vascular and soft tissue space, SL, and 
the surface of the third metacarpal bone were identified. 
SDFT had a crescent shape to some extent, and seemed 
to be located mostly toward the dorsal part of DDFT and 

Figure 1. Cross sectional images from 2 different regions (A, B) of metacarpus. A: Suspensory ligament, B: DDFT, C: SDFT, D: 
Inferior check ligament, E: Second accessory ligament of SDFT.
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much less to the medial part. Echogenicity at this level 
was mostly isoechoic with DDFT. DDFT at this level ap-
parently showed an increase in size with a circular and 
somehow isoechoic shape with SDFT. The space between 
DDFT and SL was reduced at this level. SL was more 
prominent at this level with a rectangular shape and its 
echogenicity was significantly higher than DDFT and 
SDFT, which seemed homogeny and steady as well. The 
echo of the third metacarpal bone appeared much more 
notable and hyperechoic (Figure 4).

Level 3a (12-15 cm under the carpal joint)

All the structures such as skin, subcutaneous tissues, 
DDFT, SDFT, vascular and soft tissue space, SL, and the 
surface of the metacarpal bone were fully observable at 
this level. SDFT appeared to be narrower, however its 
width showed no marked difference compared to its width 
at the previous level. It had a bracket shape with rather 
sharp edges. The echogenicity of this structure was less 
than DDFT. SL was observed clearly with limpid borders 
and a butterfly shape and a narrower width, which seemed 
to be close to the branching place of the ligaments. The 

Figure 2.  Ligaments that originate from deep fascia of palmar surface and join to superficial digital flexor tendon and deep 
digital flexor tendon in palmar view: 1) Superficial digital flexor tendon, 2) Second accessory ligament of superficial digital 
flexor tendon, 3) Deep digital flexor tendon, 4) Inferior check ligament, and 5) Deep fascia of palmar surface.

Figure 3. The observed structures from the top of the image 
were skin, subcutaneous tissues, SDFT (1), Second superior 
check ligament (1a), DDFT (2), ICL (2a), vascular and soft tis-
sue space (3), SL (4), and the surface of the third metacarpal 
bone (5). Although the presence of suspensory ligament is 
obvious, no complete and describable image was recorded.

Figure 4. Right from the top, skin and the subcutaneous tissues, 
SDFT (1), DDFT (2), SL (3), and the surface of the third metacar-
pal bone (4) were identified. SDFT had a crescent shape to some 
extent and seemed to be located mostly towards the dorsal part 
of DDFT and much less to the medial part. Echogenicity at this 
level was mostly isoechoic with DDFT. SL (3) was more promi-
nent at this level with a rectangular shape.
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echogenicity of this structure was a little higher than 
SDFT and DDFT.

Level 3b (15-18 cm under carpal joint)

This level was at the fetlock joint and the detectable 
structures were skin, subcutaneous tissues, DDFT, SDFT, 
dorsomedial and dorsolateral sesamoids, SL, and the echo 
of the third metacarpal bone. SDFT seemed narrower than 
previous level and had an increase in width in a way that 
extended to the sides of DDFT. Echogenicity was analo-
gous to DDFT, which had an oval and elongated shape 
with an increase in width. On the sides and dorsal part of 
DDFT, 2 echogenic convex lines were identified which 
were due to the head of the dorsolateral and dorsomedial 
sesamoid bones causing the sound between the above 
structures. Also, dorsal to the DDFT, a rectangular and 
hyperechoic structure was recognized which was the pal-
mar intersesamoid ligaments. On the lateral part of this 
ligament, a small echogenic area or line was observed that 
was related to the middle condyle of the third metacarpal. 
Other branches of SL were not observable at this level.

Longitudinal images

In these images, echogenic narrow and parallel lines 
are seen all over the longitudinal tendons and ligament 
structure which indicates the fibrous pattern of these 
structures. In the longitudinal images at level 1b, SDFT 

and second superior check ligament were so close to 
each other that sometimes the borders were not detect-
able. In these images, DDFT and ICL were also very 
close to each other (like previous ligaments). At these 
levels, vascular and soft tissue spaces were hypoechoic 
with a lower echogenicity and the SL border down the 
vascular and soft tissue space were fully observable. The 
surface of the third metacarpal bone was clearly detected 
as a hyperechoic line. In the longitudinal images and at 
the levels of 2a and 2b, DDFT and SDFT were close to 
each other in a way that the borders could not be rec-
ognized. Vascular and soft tissue space hypoechoic with 
a lower echogenicity at the lower part were completely 
identified. At this level, the suspensory ligament was 
interrupted at the branching place of the ligament. The 
rest of SL branches are not observable in the longitudinal 
view and in the middle of metacarpus. If the transducer 
is positioned longitudinally and leaned to the medial or 
lateral side of metacarpus, the branches of SL were ob-
servable which appeared echogenic and hemogenic. At 
the last level, the longitudinal view of SDFT and DDFT 
were seen and the metacarpal bone surface and the inter-
condylar process of the third metacarpal were observed 
as an echogenic line (Figure 5). All results were similar 
in right and left forelimbs.

4. Discussion

Diagnosis and treatment of lameness as one of the most 
important and common disorders in horses have always 
been requested from horse specialists. Before 1950s, the 
treatment of bones, joints, and tendon injuries was re-
stricted to the use of blistering agents, heating the area, 
and taking some rest. However, the development of ra-
diological techniques provided a prompt diagnosis of the 
bones and joints disorders. In this regard, the surgical 
procedures such as arthrotomy and arthroscopy as well 
as administration of the drugs such as nonsteroidal anti-
inflammatory drugs and intra-articular steroids were use-
ful and appropriate means in the treatment of the osseous 
and articular disorders.

 Few investigations have been conducted on the ten-
dons and ligaments of the horse limbs due to the difficul-
ties in proper detection of tendon and ligament injuries. 
Then, the only diagnostic method was the veterinarians’ 
skills in palpation of the structures. Although ultrasonog-
raphy was primarily introduced as a means for diagnosis, 
it seemed to be efficient and helpful in evaluation, treat-
ment, and follow up in the injured tendons and ligaments 
[8]. The safeness and practical nature of ultrasonography 
has made it a very reliable and valid way compared to 
other methods. Several studies have proved the cor-

Figure 5. The longitudinal images at the level 1a: SDFT (1) 
and second superior check ligament (1a), DDFT (2) and ICL 
(2a) were close to each other in a way that the borders could 
not be recognized. Vascular and soft tissue space was hy-
poechoic with a lower echogenicity at the lower part which 
was completely identifiable (3). At this level, the suspensory 
ligament (4) was seen. The echo of the third metatarsal bone 
(5) was seen too.
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rectness of the ultrasonographic inspections of the ten-
dons and ligaments by comparing them with necropsy 
findings [9, 10]. In the present study, the echogenicity 
of DDFT at the 1b level was hyperechoic to isoechoic 
compared to SDFT and SL from the level observed the 
branching area was hyperechoic in compare with DDFT 
and SDFT. However, MSL and LSL were hypoechoic 
compared to SDFT and DDFT. Although the echogenici-
ty of SL is anticipated to be lower due to the presence of 
muscular tissue, its increase may be a result of the ten-
sion induced by weight bearing pressure in a way that the 
collagen fibers are extended a little more which leads to 
increase in exposure of the sound waves resulting to an 
increase in echogenicity [11, 12].

The decrease observed in the echogenicity of MSL and 
LSL branches can be due to the oblique route of internal 
and external branches tending to the lateral part of the limb, 
which leads to a poor vertical exposure of the sound waves.

Investigations have proved that there is no difference 
between the echogenicity of each ligament and tendon at 
different levels in the left and right limbs which was con-
firmed in the current inspection as well [11, 13]. Mac-
Diarmid (1995) believed that DDFT is more echogenic 
than SDFT [14]. Wood et al. (1993) concluded that SL 
is more echogenic than SDFT and DDFT in the trans-
verse view and the brightness of DDFT and SDFT is 
equal in horses according to their observations over 1340 
cases [11]. Genovese et al. (1986) announced that infe-
rior check ligament had the highest echogenicity in the 
hindlimb structures and the echogenicity of DDFT and 
SDFT were almost similar. However, DDFT is somehow 
more echogenic [15]. Gillis et al. (1995) reported that 
the average echogenicity of SDFT is less than DDFT 
in horses in all metacarpal levels [13]. Sand (1998) be-
lieved in balance of the echogenicity of the DDFT and 
SDFT at 1b level; however, ICL was more hyperechoic 
than the above structures. They also reported that DDFT 
has a triangular shape at 1a level  in transverse images 
and SL is more hyperechoic than DDFT and SDFT [16]. 
Cuesta et al. (1995) reported the sameness of DDFT and 
SDFT echogenicity; however, in some occasions DDFT 
showed a higher echogenicity than SDFT due to indefi-
nite reasons [17].

The results of the current study on the Anatoly don-
key were consistent with the previous investigations in 
horses on echogenicity and shape of the palmar tendons 
and ligaments. Generally, it is assumed that transverse 
images provide a better resolution of tendons and liga-
ments and any injury in any part of the above structures 
can be diagnosed easily; however, some probable inju-

ries around the tendon may be left unseen in longitu-
dinal images. No suitable images were provided in the 
present study in the upper part which can be due to the 
anatomical situation and shape of the area in a way that 
tendon structures are narrow and form a process on the 
limb with a cavity on the lateral side. Using a waterproof 
probe and performing the ultrasonography inside the 
water seems to be the solution, which can be studied in 
future investigations. All the structures started to appear 
with an acceptable contrast and visibility at 1b level. 

In anatomy references, it has been mentioned that ICL is 
usually so narrow in the forelimbs that its ultrasonographic 
detection in both intact and injured conditions is difficult 
[18, 19]. It was similar to our findings in anatomy study. 
For a more precise study, comparing ICL with the struc-
ture in the opposite limb is suggested. Necropsy and look-
ing closely at the structures as well as examination of their 
presence and size seem to be necessary for further inves-
tigations on Anatoly donkey. On the whole, the inspection 
of SL in the hindlimb is more difficult compared to the 
forelimbs because in the hindlimb the superficial tendons 
and SL are not as parallel and straight as they are in the 
forelimb. This condition leads to the forming of edge shad-
ow artifacts of the upper structures on the SL. Besides, it 
seems that due to the irregular shape of the upper part of 
SL, a close comparison with the structure in the opposite 
limb is required to detect minor disorders [19].

According to our findings, suspensory ligament and 
its extensor branches in Anatoly donkey were similar to 
those of the horse. Inferior check ligament joins to the 
deep digital flexor tendon in the upper quadrant of the 
metacarpus while it is in the middle third of the meta-
carpus in the horse [18, 19]. Other properties of the deep 
digital flexor muscle and its tendon in the Anatoly don-
key were similar to those in the horse [18, 19, 20]. 

Although properties of superficial digital flexor tendon 
in this study were similar to horse [18, 19], there is no 
report about the second accessory ligament of superficial 
digital flexor tendon. Apparently, this ligament has been 
developed in Anatoly donkey as a reinforcing ligament. 
It seems that, there is a specific morphological feature in 
Anatoly donkey that associates with running long dis-
tances and supporting more weight. On the other hand, 
this accessory ligament of the superficial digital flexor 
tendon, which is specifically found in this breed, can fix 
and support SDFT. The ICL is the third most frequently 
injured tendon or ligament structure in the forelimb. 
Desmitis of ICL is a common injury typically found in 
older horses or ponies. Enlargement of ICL will result in 
the reduction of the soft tissue gap between SL and ICL 
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[21]. It seems that because of the position of second su-
perior check ligament, they are equally important. 

Acknowledgments

This research was financially supported by a grant (No: 
1/06/1392) by the Technology and Research Council of 
Shahid Bahonar University of Kerman, Kerman, Iran. 
The authors would like to thank Dr Nurolahi for prepa-
ration of the figures. 

Reference

[1] Hudson PE, Corr SA, Payne‐Davis RC, Clancy SN, Lane E, 
Wilson AM . Functional anatomy of the cheetah (Acinonyx 
jubatus) forelimb. Journal of Anatomy. 2011; 218(4):375–
385.

[2] Witte TH, Knill K, Wilson AM. Determination of peak ver-
tical ground reaction force from duty factor in the horse 
(Equus caballus). Journal of Experimental Biology. 2004; 
207(Pt 21):3639–3648.

[3] Rantanen NW. The use of diagnostic ultrasound in limb dis-
orders of the horse: A preliminary report. Journal of Equine 
Veterinary Science. 1982; 2(2):62-64.

[4] Genovese RL, Rantanen NW, Hauser ML, Simpson BS. Di-
agnostic ultrasonography of equine limbs. Veterinary Clin-
ical North American Equine Practice. 1986; 2(1):145-226.

[5] Denoix JM, Audigie F. Imaging of the musculoskeletal 
system in horses. In: Hinchcliff KW, Kaneps AJ, Geor RF. 
Equine sports medicine and surgery. Basic and clinical sci-
ences of the equine athlete. Philadelphia: WB Saunders Co, 
2004, pp: 161-187.

[6] Nyland G. Veterinary Diagnostic Ultrasound, 1st ed. Phila-
delphia: WB Saunders Co, 1995.

[7] Denoix JM. The equine distal limb, an atlas of clinical anat-
omy and comparative imaging. London: Manson Publish-
ing Ltd; 2000.

[8] Schie HTM, Bakker EM, Jonker AM, van Weeren PR. Ultra-
sonographic tissue characterization of equine superficial 
digital flexor tendons by means of gray level statistics. 
American Journal of Veterinary Research. 2000; 61(2):210-
219.

[9] Dowling BA, Dart AJ, Hodgson DR, Smith RK. Superficial 
digital flexor tendonitis in the horse. Equine Veterinary 
Journal. 2000; 32(5):369-378.

[10] Schie JTM, Bakker EM, Weeren PR. Ultrasonographic eval-
uation of equine tendons: A quantitative in vitro study of 
the effects of amplifier gain level, transducer-tilt, and trans-
ducer-displacement. Veterinary Radiology Ultrasound. 
1999; 40(2):151-160.

[11] Wood AKW, Sebgal CM, Polansky M. Sonogeraphy bright-
ness of the flexor tendons and ligaments in the metacarpal 

region of horses. American Journal Veterinary Research. 
1993; 54(12):1967-1974.

[12] Schie HTM, Bakker EM. Structure-related echoes in Ul-
trasonographic images of equine superficial digital flexor 
tendons. American Journal Veterinary Research. 2000; 
61(2):202-209.

[13] Gillis C, Meagher DM, Cloninger A, Locatelli L, Willits N. 
Ultrasonogeraphic cross-sectional area and mean echo-
genicity of the superficial and deep digital flexor tendons 
in 50 trained thoroughbred racehorses. American Journal 
Veterinary Research. 1995; 56(1):1265-1269.

[14] McDiamid A. Ultrasonogeraphy of the palmar metacarpus 
and pastern in the horse. American Journal Veterinary Re-
search. 1995; 17(8):368-376.

[15] Genovese RL, Rantanen NW, Hauser M, Simpson BS. Di-
agnostic ultrasonogeraphy of equine limbs. Veterinary 
Clinical of North American Equine. 1986; 2(1):145-226.

[16] Sande RD, Tucker RL, Johnson GR. Diagnostic ultrasound: 
Applications in the equine limb. 2nd ed. Philadelphia: Wil-
liams & Wilkins; 1998.

[17] Cuesta I, Riber P, Gata M, Pinedo M, Gata JA, Castejon 
F. Ultrasonogeraphic measurement of palmar metacarpal 
tendon and ligament structures in the horse. Veterinary 
Radiology Ultrasound. 1995; 36(2):131-136. 

[18] Budras KD, Sack WO, Rock S, Wünsche A, Henschel E. 
Anatomy of the horse. 5th ed. Frankfurt: Schlutersche; 2009. 

[19] De Lahunta A, Habel RE. Applied veterinary anatomy. 3rd 
ed. Philadelphia: W.B Saunders Company; 1986.

[20] Murray RC, Roberts BL, Schramme MC, Dyson SJ, Branch 
M. Quantitative evaluation of equine deep digital flexor 
tendon morphology using magnetic resonance imag-
ing. Veterinary Radiology and Ultrasonography. 2004; 
45(2):103-111.

[21] Maoudifard M. [Principles of ultrasonography of tendons 
and ligaments in the horse (Persian)]. Iranian Journal of 
Veterinary Surgery. 2008; 2:72-81.



160


