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Figure 1: Transverse ultrasonographic image of metatarsal tendons and ligaments in sound Dareh-shori
horse indicating parameters: 1. Superficial digital flexor tendon 2. Deep digital flexor tendon 3. Inferior
check ligament 4. Suspensory ligament

Musculosteietal

o Wl i

Figure-2: Longitudinal ultrasonographic image of metatarsal tendons and ligaments in sound Dareh-shori
horse indicating parameters: 1. Superficial digital flexor tendon 2. Deep digital flexor tendon 3. Inferior

check ligament 4. Suspensory ligament
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Table 1: Ultrasonographic measurements (Mean + S.D) of right metatarsal tendons
and ligaments in sound Dareh-shori horses

Level 1 Level 2 Level 3 Level 4
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Table 2: Ultrasonographic measurements (Mean + S.D ) of left metatarsal tendons
and ligaments in sound Dareh-shori horses

Level 1 Level 2 Level 3 Level 4
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bl e K sdalie culy 5 o I8 el
Cews 4 laosll (1440) 0, Kes 5 Cuesta oldlae
<33 5l oL 5 bosklb 318 5wl 4l 51 sal
LLSUIS Gl slaoslll Log esg Slays o VU
e rals s | Ol sl g Dl
53 Il ) Yas) S andls s SO s 2SS
335 o sl 0sab 318 5 sl
Ly e oS o Sy Cubs izes O
I K v A VAL U I W PN P PR
0L 5 Lo skl e LT (Y+10) Sajjadian s Nazem

s Cuesta

P wug;m@\wtsu@mqs?uéu
s oS o alze O30 Lsls OLES 5 s S dylie
DL by ke s S el s ST BN
0L o 5161 (Y2 +4) O, Kan s Asadnasab .ol aslsl

Q}} 93 le.sﬁw\ Lfal"é L;SJ} C\.b‘): jr.la.wadwsv:-

VP Y Glicaali ¥ o jladdi (aa ) 93 099 (5l g3l (oSudi Jala das pulil

—
s A 5 ol S 8 S sl A S
S S eIl immen 5 p 5 3L ol Lasis gl
3oy ol gkl e sl 4 b0 Wblis
Gillis et al, 1995,) 5,5 o sslizl WJlo sl L
o2l Ses (Hills, 1996, Maoudifard, 2008
@l s Ol SLE 5 S5l Sl aseis
Agutetal, ) sl e bajbtle pl andfS) 5 Ko
oL 5 0L sl L .(2009; Gillis et al, 1995
LS B s 2 o s b sl s L
pop e Sl sl ple s plie Slides
ol S plil PV 5 SOl 5 s 3l
Gillis et al, 1995; Mohammad et al, 2008; Van den )
ke (1440) O, Ken 5 Cuesta .(Belt et al, 1994
O 5 1) ek oS o 050 y;chuww

Ye¥




e gl (b)) b S Al 0L 5 L0k sl (5,80 510

el 550 5 A edalie ¥ Cla.ﬂ):s:,.ab'»’i
Y C;M)Jy,céﬁﬁa,fq\@dwo)w
r.;oj.ul:b,\‘cla.w); Ll s saalin o9t 4 Y
0 & Sl LB s eds S Sl Ay des oS
gl > QL nl Gl SR 25 e S50
mo )l Sl 5 b p S e 5 o S )
-elll > A e,\.aL:.M;M\)wVCIMJM.uL;JS
) S) adlne bl sl 5 o il (S le
il oL 5 LosLl ple 4 Cand ($ 5 e
o 4y S (§ 505 anmd ST el eSO 5L
o 3l 0 Simss ple Sldlas U baasl opl Lol
(Yoo F) 0K 5 Celimli «(Y+10) 01, 5 Padalia
5 Celimli axdlas 5l ol s &y uslie 3,05 cuillas
o V0 5 el il BY ay (Vo0 ) OLKan
0L 5 a0l (55, ke i 533 15 5 ol
adlas 5l odel s w0 slie 51 gws S axU gla
SRS 3 piF o o asdllae 3y SN Sl
4 Aes oS = O30 sl sl odd o Hlde
388 = 35p e S AVEVY S NO/FEYV S
ol ol (Vo) OlKes 5 Celimli oollas
RO PR WS S S W RV = -2VA SEPRRVVLE 2V0 4
Soie adlas pl oslie S leesls ple glaslul
S o gleos Lt S, Selll e (o
2 gl s ClSl wy e 5 b
(144¥) 0, 5 SMith Sldlas s K ol 5 oS
5hedel Cows 4 uslie 31 (1440) Ol 5 Gills
Ol Ken s Padalia axdlas 55 54 5 i ol Oladlas
Gl il 5 .Sl Kathiawadi glac! 55 » (Y410)
s 5 b GLOAL 53 o5 e shis mhu L
%;@wb,%w&sfgmﬁwﬁ.u{
hes 0386 Gl 5 mm e e 0AE/Y 5 OA/S
Ormed L3S SIS m e e Jue MESV 5 MENY
OFE/f 5 00k/Y o5 4 Marwadi glacul s

53 ekd IS puslie 5l aS s S 51w e e ks

YO VFY ol Y aJLui‘aAuj"lona O y3) (S jaola da pulis

o Sl 2 Sl Al s b L s
Salske YNEY Jib Gl 3 s e Jee F/VE/Y
Slallas ples (Asadnasab et al, 2009) K> S 2,155
bk b SLeOLIS 5 sl 56 (55, 4 S plonl
e oS o a0 5L cadles QLIS ) pam
S el b el L 5 ciS s
A BTl e S ol 5 ST e 5
Mohammad et al, 2008; Nazem and Sajjadian, ) . 1>
Caler ciles QLS Lol Jes .(2015; Reef, 1998
ol e ol VU e ) R RN R WY IR
ol xS .(Nazem and Sajjadian, 2015; Reef, 1998)
Sk 5l VL sl S0l L5 QLIS
s S i 4 S el GLOLEY by Ko
2 or D N feate OESS) e 55 5 ) sl
Mohammad et al,2008; Nazem ) s,ls o4 O35 Jos
53 5 adkes 0L .(and Sajjadian, 2015; Reef, 1998
G LS e L Ll SO s OliSSl esS o Ol
O35 abawly 4 2351 — ol fade B oS g5k
ol 0 deiS ailae QLIS (S o 0 5L 4 bl O
hos siS o alae 0pul SaiS L wlsl s oS
CiS) b oS o alae O3AE e 5 S
Nazem and Sajjadian, 2015; Reef, ) 53 5 . ol jon
05 dauly 4 Sl esS b oolae (1998
3Ll asiles jskiie a4 o) Jld pr S 0L
LS o eal b S = el eade d 31 i O
Sl Sl Pl L e (s 4 s 4 &S
alkae 4> .(Nazem and Sajjadian, 2015; Reef, 1998)
gt 53 B 55 gl e ld glacslul slie 5L~
g ble Loasls cpl  Lad g, Seilll o
50 53 Ly QLK) 5 5 daie a5 Culis
e ¥ e 52 e e 3 (b oS o 05
A A edalle gy (p F0S Y e 53 5 05
3 e sdalin ¥ o 53 050l oS0 alade ol

A o S Al S el s S -




2004; Maoudifard et al, 2008; Rachel et al, 2004;
53 Okl asisS) 2 b 5l (Padaliya et al, 2015

Lk G2 s BB Ol 4 68055 pde Dl
Condy S 55 SIS gla b S ol s 15
e b Ll Il sl 5 a5 15 IS e
03,5 SaS Sy (SudS 4 85055 S ed Saie
ool o 4y 3lie SSNENCE PV P
03 ol adlas s oL 5 lags b slasslul
DL 5 (ol sime S| el 5 o S (slagltl
Oikawa |58 a5l s iass sle aze b aS 510
Lo Yoo VL o3l Gdel aS (Y e 0 Y) Kasashim
Il S S5 Al |y culy 5 lopll o
- Seslul syls Sl e Sl o0 OLEI L skl
3l b Lol Lo pas andllan ol 5l o] s 4 (sl
el ol 1 ol Soglize Lol plu 5l edd 3,158
OIS Olos 5 Laseds 53 S K Olge 4 Ll5 e
i S o sl GO 5 o5l 4 by e

LS KaS (g e slacad o

S el s s elay

Cows as pilie ol anlllas 5 s 5 A adllas
T 53 LOLKY 5 o5l sl slaoslnl | s al
s Vosough il 5l el 2o slie 5l Calises
el 3 g Sote o5 el 5o (Y00V) O
oSt 05l sl e SIS Gl p S 2
2 el 5368 o5 s e e VIT RO e
ol odd SIS e e WYARNVD slie
oS ot 05l sl sl p .(Vosough et al, 2007)
Mae (56 5 it o p 4 adlae pl 53 e
allas 55 35 e koo AVEVY 5 VO/FEFY ol o
S 5 A YV dl oL 5 Vosough
DS e e VIFENVN 5 \V/EPEV/D sl iyl S i
s e ol bl 6 el (S ol .ol ol
55 el dal 1S 5 g Sl g S 5 gl
b aglie 53 () s, ol 3 LOLIY 5 ot
Oy p (CLéj)l 53059 ol ple sede sty Ll
oSOl A2l Sg 8 O p b ax pa el oS (e 5

Celimli et al, ) 55 daly= 55,5 0L 5 0540

d‘é)v&. 3 ,S....a"’

5 5 0 Al ethad ST o Kiils (Sasmls mass S b e (61300 s i OLSLKS )

..»de» JPIEgRT

C:BL'» ooobs

S gy mile 55l oﬁﬁuuﬁo&uﬁ}w

S pls

ol o el lie OBy 5 b 51ty ol bl Jle (slaa 3

VP oY Glicaali ¥ o jlad (ana ) 93 0 5 99 () ya! (sSuhi jaala da plis || Yo7




e Gl (k) gl S Al GO 5 Lo sub slal (5 S5l

Agut, A., Martinez, M.L., Sdnchez-Valverde, M.A.,
Soler, M., & Rodriguez, M.J. (2009).
Ultrasonographic characteristics (cross-sectional
area and relative echogenicity) of the digital
flexor tendons and ligaments of the metacarpal
region in Purebred Spanish horses. Veterinary
Journal, 180(3), 377-83.

Asadnasab, G., Mousavi, G., & Rezaei, A. (2009).
Determination of standard measurement for
superficial digital flexor tendon in forelimb of
cross bred arab horses by ultrasonography.
Journal of large animal clinical science research
(Journal of veterinary medicine), 3(7), 39-45.

Carrozzo, U., Toniato, M., & Harrison, A. (2019).
Assessment of Noninvasive Low-Frequency
Ultrasound as a Means of Treating Injuries to
Suspensory Ligaments in Horses: A Research
Paper. Journal of Equine Veterinary Science, 80,
80-89.

Celimli, N., Seyrek-Intas, D., & Kaya, M. (2004).
Morphometric measurements of flexor tendons
and ligaments in  Arabian horses by
ultrasonographic examination and comparison
with other breeds. Equine Veterinary Education,
16, 81-85.

Cuesta, ., Riber, P., Gata, M., Pinedo, M., Gata,
J.A., & Castejon, F. (1995). Ultrasonogeraphic
measurement of palmar metacarpal tendon and
ligament structures in the horse. Veterinary
Radiology Ultrasound, 36(2), 131-136.

Dowling, B.A., Dart, A.J., Hodgson, D.R., & Smith,
R. K. (2000). Superficial digital flexor tendonitis
in the horse. Equine Veterinary Journal, 32(5),
369-78.

Ge, X.J., Zhang, L., Xiang, G., Hu, Y.C., & Lun,
D.X. (2020). Cross-Sectional Area Measurement
Techniques of Soft Tissue: A Literature Review.
Orthopaedic Surgery, 12(6), 1547-1566.

Genovese, R.L., Rantanen, N.W., Hauser, M.L., &
Simpson, B.S. (1986). Diagnostic
ultrasonography of equine limbs. Veterinary
Clinics of North America: Equine Practice, 2,
145.

Gibson, K.T., & Steel, C.M. (2002). Conditions of
the suspensory ligament causing lameness in
horses. Equine Veterinary Educcation, 14, 39-50.

Gillis, C., Meagher, D.M., Cloninger, A., Locatelli,
L., & Willits, N. (1995). Ultrasonographic cross-
sectional area and mean echogenicity of the
superficial and deep digital flexor tendons in 50
trained Thoroughbred racehorse. American
Journal of Veterinary Research, 56, 1265-1269.

YoV VFY ol Y aJLui'»‘a.buj"lona O y3) (S jaola da pulis

@L.a

Gillis, C., Sharkey, N., Stover, S.M., Pool, R.R.,

Meagher, D.M., & Willits, N. (1995).

Ultrasonography as a method to determine tendon

cross-sectional area. American Journal of
Veterinary Research, 56,1270-1274.

Hills, A.C. (1996). Comparative ultrasonic study of
normal tendinous and ligamentous structures of
the palmar metacarpus of Standardbred and
Thoroughbred horses. American Association of
Equine Practitioners, 42: 272.

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

Mohammad, M.B., Gohary, W.S., & EI-Glil, A.L.A.
(2008). Ultrasonographic Anatomy of the Fetlock
in Draught Horses. Iranian Journal of Veterinary
Surgery, 3, 9-18.

Nazem, M.N., & Sajjadian, S.M. (2015). Anatomic
assessment of tendons and ligaments of palmar
surface of metacarpus in Anatoly donkey and its
comparison with horse. Journal of Veterinary
Research, 70,4:419-424,

Oikawa, M. A., & Kasashima, Y. (2002). The
Japanese experience with tendinitis in racehorses.
Journal of Equine Science, 13, 41-56.

Padaliya, N.R., Ranpariya, J.J., Kumar, D., Javia,
C.B., & Barvalia, D.R. (2015). Ultrasonographic
assessment of the equine palmar tendons.
Veterinary World, 8(2), 208-212.

Rachel, C.M., Brideget, L.R., & Schramme, M.C.
(2004). Quantitative evaluation of equine deep
digital flexor tendon morphology using magnetic
resonance imaing. Veterinary Radiology &
Ultrasound, 45, 103-111.

Rantanen, N.W. (1982). The use of diagnostic
ultrasound in limb disorders of the horse: a
preliminary report. Journal of Equine Veterinary
Science, 12, 62.

Reef, A.B. (1998). Musculoskeletal. In: Equine
Diagnostic Ultrasound. 1st ed. W.B. Saunders,
Philadelphia. p39-186.

Smith, R.K.W., Jones, R., & Webbon, P.M. (1994).
The cross-sectional areas of normal equine digital
flexor tendons determined ultrasonographically.
Equine veterinary Journal, 26, 460-465.

Spinella, G., Valentini, S., Pitti, L., Carrillo, J.M.,
Rubio, M., Sopena, J., Santana, A., & Vilar, J.M.
(2018). Ultrasonographic evaluation of cross-
sectional area of tarsal ligaments in Standardbred



https://pubmed.ncbi.nlm.nih.gov/27047074/
https://pubmed.ncbi.nlm.nih.gov/27047074/

Trotter Horses. Journal of Applied Animal
Research, 46(1), 915-919.

Vali, R., & Amiripour, R. (2019). The effects of hoof
trimming on radiographic measurements of hoof
balance in hind feet of normal Dareh-shori horses.
Iranian Journal of Veterinary Clinical Sciences,
13(2), 23-31.

Van den Belt, AJ.M., Dik, K.J., & Barneveld, A.
(1994). Ultrasonographic evaluation and long
term followup on flexor tendonitis/desmitis in the
metacarpal/metatarsal ~ region  in  Dutch
Warmblood horses and Standardbred racehorses.
Veterinary Q, 16, S70-S75.

VYo ¥ Qlieasls ¥ o jlasd (au ) 93 05 99 <yl yal (oSl Jaala dg s | Y0A

S pbe s s ela)

Vosough, D., Molaei, M.M., Masoudifard, M.,
Karamouzian, K., & Hosseninejat, F. (2007).
Ultrasonography Description of Metatarsal
Tendons and Ligaments of the Caspian Miniature
Horse. Iranian Journal of Veterinary Surgery, 2
(5), 25-35.

Whitcomb, M.B.  (2004).  Ultrasonographic
evaluation of the metacarpus, metatarsus and
pastern. Clinical Techniques in Equine Practice,
3, 238-255.

Received: 17.08.2021
Accepted: 18.10.2021




Vol. 19, No. 2, Summer, 2023 Original Article

DOI: 10.22055/1VJ.2021.300308.2388
DOR: 20.1001.1.17356873.1402.19.2.20.7

Ultrasonographic measurements of metatarsal tendons and
ligaments dimensions in sound Dareh-shori horses

Roham Vali'® and Behnam Rajaie?

! Assistant Professor, Department of Clinical Sciences, Faculty of Veterinary Medicine, Kazerun Branch, Islamic
Azad University, Kazerun, Iran
2 DVM Graduated, Faculty of Veterinary Medicine, Kazerun branch, Islamic Azad University, Kazerun, Iran

Received: 17.08.2021 Accepted: 18.10.2021

Abstract

Inflammation of tendons and ligaments in the plantar aspect of metatarsus is one of the main causes of lameness
in horses. The most damage rate to the tendons and ligaments of hind feet has been reported in the plantar region
of the metatarsus which is always exposed to injuries resulting from traumas and diseases of the limbs.
Ultrasonographic evaluation enables observation and diagnosis of the tendons and ligaments injuries and also
limbs diseases. Changes in size, echogenicity and shape of tendons and ligaments and also the status of repair can
be carried out by ultrasonography. Moreover, ultrasonography is currently being used to assess tendon/ligament
healing. This study was conducted on 5 healthy Dareh-shori horses with a Mean age of 13.8+5.38 years and height
of 128.8+13.15 cm. None of the horses showed clinically disorders in the hind limbs. After clipping and washing,
the area between accessory carpal bone and fetlock joint was divided into 6 zones and 2 levels in sagittal and 4
levels in transverse view. An ultrasonography was performed with a linear transducer 12 MHZ frequency range
on both hind limbs in full weight bearing. Measurements of tendons and ligaments such as Superficial digital flexor
tendon, Deep digital flexor tendon, Inferior check ligament and Suspensory ligament were done using both sagittal
(1 and 2) and transverse (1, 2, 3 and 4) views. Transverse ultrasonography was made to get the measurements such
as thickness, width and cross- sectional area of tendons and ligaments. Echogenicity and fibrillary pattern of
tendons and ligaments were assessed in longitudinal images. As the results in the present study revealed, no
significant differences were found between the amounts of the right and left hind limbs.
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