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SUMMARY

The muscles of the leg region consist of craniolateral group and caudo-
medial group. The former group includes Mm.peroneus (Fibularis) tertius,
extensor digitorum longus, tibialis cranialis, peroneus longus and extensor
digitorum lateralis. The M.fibularis tertius is the most cranial muscle of
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the leg and its fleshy belly is firmly attached and overlapping the fleshy
part of the M.extensor digitorum longus.

The tendon of insertion of the extensor digitorum longus is divided into
two unequal parts, small medial and large lateral one, before passing
under the proximal tarsal retinaculum.

The M.peroneus longus of the camel which is grossly fleshy, comes from
the lateral tibial condyle.

The caudomedial group includes, Mm.flexor digitorum profundus and poplit-
eus. The M.flexor digitorum profundus consists of Mm.flexor digitorum
longus and tibialis caudalis only.

INTRODUCTION

The descriptive studies on the origin, insertion, structure, relation and measure-
ments of the craniolateral and caudomedial groups of the muscles of the leg were
rarely applied in the dromedary only by SMUTS and BEZUIDENHOUT (1987) in the
recent time. But in the other domestic animals many text-books were carried out
RAGHAVAN and KACHROO (1964) in ox, MAY (1970) in sheep and BRADLEY (1946)
in horse. The comparative features of the leg muscles in the camel and other domestic
animals is very important in this work.

MATERIAL and METHODS

The present study was carried on 4 pelvic limbs of the dromedary, the dissection
of two limbs was carried out in fresh state and preserved in deep freezer, and the
other two limbs were injected by 10% formalin solution through the external iliac artery
and preserved in 10% formalin for three days, then dissected for the determination
of the origin and insertion, the fresh samples also used in taking all the muscle and
tendons measurements. The nomenclature used in the present work as what mentioned
by the Nomina Anatomica Veterinaria (1983).

RESULTS

I - Craniolateral group:

It consists of five muscles.
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a) M.Peroneus (fibularis) tertius (1, 2, &, 6/1):

It is the most cranial nuscle of the leg, it originates by a strong common tendon ,
together with the M.extensor digitorum longus, this common tendon which has 10 cm
length and 1.5 em thickness, is attached to the extensor fossa of the femur.

The belly of this muscle is firmely attached with the fleshy part of the M.exten-
sor digitorum longus (1, 2/2) at the proximal third of the crus region and somewhat
difficult to be separated. The shape is fusiform flattened craniocaudally where it over-
laping the M.extensor digitorum longus. The length of this fleshy part is about 28 cm
and has 6 cm width.

The tendon of insertion of this muscle (1, 2, 4/9) is the thickest and strongest
one among the tendons of this group. It start at about 10 cm proximal to the hock
joint, where it is surrounded by the proximal tarsal retinaculum (4/f) in common with
the tendon of Mmtibialis cranialis and extensor digitorum longus and sheathed also
together by a common dorsal tendon sheath (5¢/23). At the level of the tarsocrural
joint the tendon of insertion divided into two branches (6/9), dorsal and lateral one.
The former is attached to the metatarsal tuberosity while the latter is thiner crossing
the tendon of the M.extensor digitorum longus tobe attached in the second and third
tarsal bone together with the distal tarsal retinaculum.

b) M.extensor digitorum longus (1, 2, 6/2):

It originates by a common tendon with M.peroneous tertius in the extensor fossa
of the femur. Its fleshy part is elongated with 22 cm length and 3-5 cm thickness,
it is partially attached with the distal fleshy part of the M.peroneous tertius. The fleshy
part of this muscle is partially covered by the later muscle, so it can be observed
only laterally at the level of the middle third of the leg.

The tendon of insertion of this muscle (1, 2, 6/10) is divided into two unequal
parts, small medial and large lateral large (5¢c, 6/10), which are located lateral to
the tendon of M.peroneus tertius and also surrounded together with the M.tibialis cranial-
is by the proximal tarsal retinaculum as well as sheathed together by the common
dorsal tendon sheath.

Distal to the level of tarsal joint the two tendons of this muscle pass under the
distal tarsal retinaculum, then the medial tendon extends as the proper extensor tendon
of the third digit on the medial aspect of the metatarsus (6/29) toward the abaxial
part of the dorsal aspect of the metatarso phalangeal joint of the third digit. Here
it receives a band from the abaxial slip of the M.interoseous medius to be inserted
on the dorsal abaxial aspect of the fibrous joint capsule of the pastern joint of the
third digit and aiso proximai to this, it attached in the dorsal axial aspect of the fibrous
joint capsule of the fetlock joint of the same digit.
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The lateral tendon courses on the lateral aspect of the metatarsus between the
medial tendon medially and tendon of M.extensor digitorum lateralis laterally. As it
reaches the intertrochlear notch of the metatarsus, where it divides into two branches,
the common digital extensor tendons (6/30) which directed toward the digits, each
of which after about 5 cm from the notch is divided into long and short branch. The
latter receives a band from the corresponding axial slip (6/25) of the M.interossecus
medius and inserted in the dorsal fibrous joint capsule of pastern joint. The long bran-
ches courses distally on the corresponding digit towards its insertion on the extensor
process of the third phalanx.

c) M.tibialis cranialis (1, 2, 4/3):

It is the smallest and deepest muscle of this group. It originates from the lateral
tibial condyle, the extensor groove of tibia and lateral part of the tibial tuberosity
by a fleshy attachement. The belly rests completely on the lateral surface of the tibia
partially undercover of the M.peroneus tertius, so the cranial fleshy part of this muscle
can be observed only lateral to the tibial crest. The length of the fleshy part is about
20 em and the thickness is 1 cm. It has a long tendon of insertion which is (1, 2,
4/11) about 25 cm continues its course distally between the tibia medially and the
peroneus tertius laterally where it covered by the proximal tarsal retinaculum together
with the tendons of Mm.peroneus tertius and extensor digitorum longus with their com-
mon tendon sheath, to be inserted after, in the first and the fused second and third
tarsal bones.

d) M.peroneus longus (1, 2, 3/4):

This muscles is located caudolateral to the Mm.peroneus tertius and extensor digit-
orum longus. Its belly is triangular in outline with elongated apex directed distally.
It originates by a fleshy origin from the lateral tibial condyle. The fleshy part is about
21 cm length, 1.5 cm thickness.

The tendon of insertion (1, 2, 3, 5a/12) begins at the middle of the leg. It contin-
ues its course distally on the malleolus where it covers and crosses the tendon of
the M.extensor digitorum lateralis (1, 2, 3, 5a/13) and are surrounded together by
a common tendon sheath (5a/22). Then it courses distally and plantarly in a groove
on the fourth farsal bone undercover of the lateral collateral ligament of the tarsal
joint (5a/8) ‘to be inserted in the first tarsal bone. The whole length of the tendon
of insertion of this muscle about 30 cm.

e) M.extensor digitorum lateralis (1, 2, 3/5):

It is the most lateral muscle flattened craniocaudally. It originates by a fleshy
part caudal to the origin of M.peroneus longus in the lateral tibial cendyie and the
lateral border of the tibiaalong its fleshy part.
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The fleshy part of this muscle is situated between M.peroneus longus cranially
(2/8) and M.flexor digitorum longus caudally (2/6). The length of this muscle is 22
cm and it has 2 cm thickness.

The tendon of insertion (1, 2, 3, 5a/13) continues its course distally in common
with the tendon of M.peroneus longus but situated caudal to the latter on the lateral
border of the tibia. Both of these tendons change its direction after passing in the
groove on the lateral malleolus of the tibia. The tendon of M.peroneus longus covering
and crossing the tendon of M.extensor digitorum lateralis to be located plantarly in
the tarsal region. While the tendon of M.extensor digitorum lateralis directed dorsally
on the tarsal region then continue its course distally to become lateral to the tendon
of M.extensor digitorum longus. Then it descends dorsolaterally on the metatarsus (6/13)
to be attached to the dorsal aspect of the capsule of the fetlock joint of the fourth
digit. At this level it recieves a band from the abaxial slip of the M.interosseous medius.
The tendon continue its course also to be inserted finally in the dorsal aspect of the
distal end of the proximal phalanx.

Il - Caudal group of the leg

a) M.flexor digitorum profundus:

It consists of two heads onlys, one is small called M.flexor digitorum longus and
the second is larger which repreents the M.tibialis caudalis as it completely fused with
the M.flexor digiti | longus so it seems as it is one single muscle.

1 - M.flexor digitorum longus (2, 3, 4/6):

It is located caudolaterally between the M.extensor digitorum lateralis laterally
and the M.tibialis caudalis, medially and the M.poploteus proximally.

It origingtes from the caudal part of the lateral tibial condyle and the proximal
part of the lateral border of the tibia by a fleshy origin. The length of the fleshy
part is about 25 cm and its thickness is 2.5 cm.

The length of its tendon from the fleshy part till the union with the tendon of
insertion of the M.ibialis caudalis is about 24 cm, and has 1 cm width (2, 3, 4, 5b/14).
It is surrounded by a tendon sheath of about 12 cm length (5b/21) during its passage
on the caudal surface of the distal third of the tibia toward the medioplantar aspect
of tarsus to unite with the Mtibialis caudalis just at the level of tarsometatarsal joint.

2 - M.ibialis caudalis (2, 3, 4/7):

[t is the largest muscle of the deep digital flexor muscle. It is represented by
both muscles (Mm.tibialis causalis and flexor digiti I longus) which can not be separated
and seems as cne muscle. It originates from the caudal part of the iateral tibial cond-
yle, lateral border of the tibia and caudal surface of the proximal two thirds of the
tibia. The length of the fleshy part is 27 cm and has 4 cm thickness.
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The length of the tendon of insertion (3, &, 5b/15) from the fleshy part till its
union with the tendon of M.flexor digtorum longus 23 em and has 1.5 cm width. Then
it continues its course distally on the tibia where it passes on a subtendinous bursa
(1.5x3.0 cm) between it and the caudal part of the medial malleolus (5b/19). It is
directed plantarly to unite with the tendon of the M.flexor digitorum longus and to-
gether they pass distalward undercover the distal plantar tarsal retinaculum to form
the common tendon of M.deep digital flexor.

The union of both tendons of th latter two muscles occures nearly at the plantar
aspect of the tarsometatarsal joint where it is surrounded by a tendon sheath (5b/20)
of about 6 cm length. The common tendon continues its course distally and plantarly
to the metatarsus till the intertrochlear notch where it divided into two branches un-
decover the tendon of the M.flexor digitorum superficialis (5a, b, 7b/16) one for each
digit to be inserted finally in the plantar surface of the third phalanx. There is a com-
mon plantar digital tendon sheath (7b/28) for both tendons of M.flexor digitorum super-
ficialis & profundus which begins just distal to the bifurcation of the tendons by about
5 cm and extends distally till the coffin joint.

b) M.Poploteus, (2, 3, 4/8):

It is a triangulsr muscle, its apex has a well developed tendon of origin (its length
6 cm and has 1.5 cm thickness) which is attached to the poploteal fossa on the femur.
This tendon is surrounded by a recess from the femorotibial joint sac and separating
it from the lateral meniscus.

The insertion of this muscle in the caudal part of the medial and lateral condyles
of the tibia, the medial border of the proximal third of the tibia and the remained
part of the proximal third of the tibia as well as the intermuscular septa between
it and the M.flexor digitorum profundus.

DISCUSSION

The leg region of the camel has two groups of muscles, the most cranial and
superficial muscle of them is the M.peroneus tertius as observed in the present work
as also recarded by SMUTS and BEZUIDENHOUT (1987) in camel, DELAHUNTA and
HABEL (1986), RAGHAVAN and KACHROO (1964) in ox as well as POPESKO (1968),
GETTY (1975) and NICKEL, SCHUMMER and SEIFERLE (1986) in large and small rumin-
ants. While DELAHUNTA and HABEL (1986) added that the M.extensor digitorum longus
in horse and M.tibialis cranialis in the dog is the superficial and most cranial muscles,
the results which is confirmed Similarly by BRADLEY (1946) and SISSON (1975) in
euine and by MILLER (1964) in dog as well as CROUCH (1969) in cat.
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The M.peroneus tertius originate from the extensor fossa. Its belly is attached
proximally with the M.extensor digitorum longus. It is inserted in two parts only, in
the metatarsal tuberosity and the second and third tarsal bone together with the distal
tarsal retinatiaculum. SMUTS and BEZUIDENHOUT (1987) in the camel recorded that
the tendon of insertion of this muscle splits into three parts the results which were
not observed in this work MORCOS (1955) in camel said that it inserted in the third
tarsal and third metatarsus. BRADLEY (1946) and SISSON (1975) in equine said that
it is tendinous completely and fused with M.tibialis cranialis, the insertion of this muscle
takes police by three limbs of division. On the other hand MILLER (1964) in dog and
CROUCH (1969) in cat mentioned that the craniolateral group of muscles of the leg
are Mmu.tibialis cranialis, extensor digitorum longus, peroneus longus, extensor digitorum
lateralis, and the special muscle extensor hallucis longus, but these authors did not
mention the M.peroneus tertius.

The M.extensor digitorumlongus of the present work originate from extensor fossa.
Its belly is single laterally located. It gives off two tendons medial for the third digit
and lateral one common for both digits. The medial tendon is inserted in the joint
capsule of the pastern joint and the lateral one in the extensor process of the third
phalanx. These results are similar to that mentioned by SMUTS and BEZUIDENHOUT
(1987) in camel, RAGHAVAN and KACHRO (1964) in ox, BERG (1982) in cow and NICKEL,
et al. (1986) in ruminants. However, POPESKO (1968) in ruminant, MAY (1970) in sheep
and GETTY (1975) in ruminant, in addition to their agreement with present results
they confirmed that this muscle is divided into two bellies, the results which were
not observed by the present work in the camel where it has one belly.

The M.tibialis cranialis of the present work is the smallest and deepest muscle
of its group, has fleshy origin from the tibia and inserted in the first tarsal and fused
second and third tarsal the same results observed by MORCOS (1955) and SMUTS and
BEZUIDENHOUT (1987) in the camel. The latter auther added that it is inserted in
the first tarsal and third metatarsal bones only the results which not observ in this
work. RAGHAVAN and KACHROO (1964) in ox, MAY (1970) in sheep and GETTY (1975)
in ruminants recorded that this muscle has two heads in its origin and its insertion
reach to the large metatarsus, the results which not be observed by the present work.

The M.peroneus longus in the camel of the present work has a fleshy origin from
lateral tibial condyle and inserted in the first tarsal bone. These results are similar
to that mentioned by SMUTS and BEZUIDENHOUT (1987) in camel and MAY (1970)
in sheep. While MCLEOD (1958), RAGHAVAN and KACHROO (1964) in ox, GETTY (1975)
and NICKEL, et al. (1986) in ruminant showed similar results and added that it inserted
also in the proximal part of the large metatarsus beside the first tarsal bone. Moreover,
MCLEOD (1958) in bovine and GETTY (1975) in ruminants added that the origin of
this muscle is wide and aponeurotic whereas the origin in this work is grossly fleshy.

Assiut Vet.Med.l, Vol. 26, No. 51, October 1991.




20

AK. HEMMODA, et al

The M.extensor digitorum lateralis originate from the lateral tibial condyle and
courses distally till the distal end of the proximal phalanx, the results which are similar
to that menticned by SMUTS and BEZUIDENHOUR (1987) in the camel. However, the
insertion described by MAY (1970) in sheep GETTY (1975) and NICKEL, et al. (1986)
in ruminants at the middle phalanx, while RAGHAVAN and KACHROO (1964) in ox
added that it inserted in dorsal surface of the middle phalanx and lateral surfsce of
the third phalanx. However, MAY (1970) in sheep and GETTY (1975) in ruminants record-
ed that the origin of this muscle in addition to the lateral condyle of tibia, is attached
to the lateral collateral ligament of the stifle joint.

The M.flexor digitorum profundus in the present work consists of two heads only,
M.flexor digitorum longus and the completely fused M.tibialis caudalis with the M.flexor
digiti one longus the results which are similar to that observed by SMUTS and
BEZUIDENHOUT (1987) in camel. However, MCLEOD (1958) in bovine, RAGHAVAN and
KACHROO (1964) in ox, MAY (1970) in sheep, GETTY (1975) and NICKEL, et al. (1986)
in ruminants mentioned that the Mm.tibialis csudalis and flexor digiti | lingus are partial-
ly separated from the fleshy part and the tendons of insertion are separated at the
distal third of the leg and fused again with the tendon of M.flexor digitorum longus
at the level of the tarsal region to form one large tendon passing in the tarsal groove.

The M.poploteus of the present work originate from the poploteal fossa and inserted
in tibial condyles and proximal third of tibia as what mentioned by SMUTS and
BEZUIDENHOUT (1987) in the camel, RAGHAVAN and KACHROO (1964) in ox, MAY
(1970) in sheep GETTY (1975) and NICKEL, et al. (1986) in ruminants.
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LEGEND

- Diagrams showing the arrangement of the right leg muscles and their tendons.
Fig. (1) Cranial view. #

Fig. (2) Lateral view.

Fig. (3) Caudal view.

Fig. (4) Medial view.

- Diagrams showing the course and arrangement of the tendons of the right leg muscl-
es on the tarsus region, with their tendon sheaths and bursae were injected.

Fig. (5)a. Lateral view of tarsus.

Fig. (5) b. Medial view of tarsus.

Fig. (5) c. Dorsal view of tarsus.

- Diagram showing the course and termination of the tendons of the right leg muscles
on the pes region.

Fig. (6) Dorsal view.

- Diagram showing the course and relationship as well as the common planter igital
tendon sheath of the deep and superficiai digital flexor tendons.

Fig. (7) A. plantar view of digioital region for flexor téndons.

Fig. (7) B. planter view of digital region for the common plantar digital tendon sheath.
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a) femur b) tibia. c) tarsal joint.

d) stifle joint. e) calcaneus. f) proximal extensor retinaculum of
tarsus.

g) lateral collateral ligament of tarsal joint. h) fetlock joint.

i) pastern joint. i) coffin joint.

k) flexor digital retinaculu. [) third phalanx.

1- M.peroneus tertius. 2- M.extensor digitorum longus.
3- M.tibials cranialis. 4- M.peroneus longus.

5- M.extensor digitorum lateralis. 6- M.flexor digitorum longus.
7- M.tibialis caudalis. =~ 8- M.poploteus.

9- tendon of 1 10- tendon of 2

11- tendon of 3 12- tendon of &4

13- tendon of 5 14- tendon of 6

15- tendon of 7 16- tendon of superficial digital flexor muscle.

17- tendon of gastrocnemious muscle. 18- calcaneal bursa.

19- bursa under the tendon of M.tibialis caudalis.

20- common tendon sheath of the deep digital flexor muscles.

21- tendon sheath of 6.22- common tendon sheath of both 4 and 5.

23- common tendon sheath of 1,2 and 3 23- common tendon sheath of 1,2
and 3.

24— abaxial branch of interosseous medius muscle.

25— axial branch of interosseous medius muscle.

26- tendon of superficvial digital flexor muscle (cutted).

27- tendon of deep digital flexor muscle.

28- common plantar digital tendon sheath of both superficial and deep digital flexor

tendons.
29- proper extensor tendon of gigit Il
30- common digital extensor tendon.
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