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SUMMARY

The brachial plexus of the camel (Camelus Dromedarius) is found
to be derived from the ventral branches of the last two cervical and
first thoracic nerves. The origin, course  and distribution of each of
its nerves were described in details. The observations were discussed
and compared with that of other domestic animals.

INTRODUCTION

In the available literature only a very brief accounton the brachial plexus
of the camelwas given by LESBRE (1903). It is therefore the object of this
Paper to reportin some detail on the anatcmy of this plexus of nerves of the
camel.

MATERIAL AND METHODS

Four camlesof the species (Came lus drome darius) were used in thiswork,
The origin and formation of the brachial ple xus as well as the distribution of
its nerve s were e xamine d by carefull disse cticn in all the eight forelimbs. The
nomenclature uscd in this work was adopted by the Ncmina A natcmica Ve te:
rinaria (1973).

RESULTS

The brachial plexus of the camel (1/1) (Camelus drome darius) appears-
as a broad baud between the two portions of the scalenus muscle. It was-
found that in all specime ns, the brachial plexus of the camelisformed by the
union of the ventral branches of the last two cervical nerves (7th and 8th)
and the first thoracicnerve. Within the vertebral canaland close to the spinal’
cord the three roots of the brachial ple xus are connecte d with each other by
anastomotic branches.

The brachial plezus of the camel detaches the following herves::
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“Wn. pectorales:

Thepzctoral a:rves are represznted bycranial and caudal narves.  Their
‘fibersare d:rivad from thzeighthearvicaland first thoracic nzrves. The cranial
pectoral nzrve (N. pzctoralis cranialis) (1/13) divid:s into 3-4 branches which
-ramifyinths supzrficial psctoral muscle and th: cranial and middle portions
.of the deep pectoral muscle.

The caudal pzctoral nzrve (N. pactoralis caudalis) (1/14) courses distally
and caudally along th= external thoracic Vein on ths d:ep surface of the deep
‘pectoral which it supplies through 2-3 smaller branches. The caudal pectoral
nerve dataches also a cutansus branch about th: middle of the arm which
.curvzs around the caudal bord:r of ths long hzad of th: triceps muscle to
ramify in the skin of the caudo-lateral aspect of the arm.

'N. suprascapularis:

The suprascapular narve (1/2) is d:rived from thz seventh and eighth cer-
wical roots of th: plexus. It disappears b:tween the supraspinatus and sub-
scapular muscles 10-15 ¢cm. proximal to thz Izvzlof thz shouldzr joint. Close
‘to the cranial bordar of th2 subscapular muscle it dividzsinto three branches
_proximal, middle and distal. The proximal and middle branches ramify in
the proximal and distal portionsof the supraspinatus muscle. The distal and
ths larg:st branch continues the direction of the parent nerve between the
-subscapular and supraspinatus muscles. It curves around the cranial border
of the scapula und:r the supraspinatus msuscle to reach the lateral aspect of
.the scapula where it courses caudally to end in the infraspinatus muscle.

.Nn. subscapulares:

The subscapular nzrves(1/3) are d:rivad from th: seventh and eightczrvical
components of ths brachial plaxus. Tazy are 2-3 small branches which are
.distributed in the subscapular muscle. In asingle case the most caudal
branchwasfound to connzctwith th: thoracodorsal nerve by anasnastomotic
twig.

N. thuracodoraslis:

The thoracodursal nerve (1/5)is dzrived mainly from the eighth czrivcal
-andfirst thoracicrootsof ths brachial plexus and a small rootfrom the seventh
carvical was obsarved infew cases. Itproczeds across the distal third of the
m:dial aspectof the teresmajor muscle to inaervate the latissimus dorsi muscle.
.close to itsorigin th= thoraco-dorsal nerve givesoff a branch (1/5) to the sub-
scapular msuscle and another one (1/5) to the teres major muscle. As it
has alrzady b:en ns2ntioned the thoracodorsal nerve may bz found to be con-
nected with the subscapular nerve and in this case it was found to supply no
branches to the subscapular muscle.
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N. thoracicus longus:

The lo ag thoracic nerve (1/4) is derived from theeighth cervical anda small
root from the s2vanth carvical componzats of the plexus. [tcourses caudally
along the lateral aspect of thz chzst wall across thz surface of the M. serratus
ventralis to which it dztaches 5-7 twigs.

N. musculocutaneus:

The musculocutanzus nzrve (1/12) is give a together with the median and
ulnar nzrves by a common trunk which is d:rived from the eighth cervical and
first thoracicrootsof the brachial plexus as well as small one from ths seventh
cervical root. On reachiag the M. coraco-brachialis it divides iato two
unequal branches. Ramusmuscularis proximalis and Ramus muscularis dist-
alis. Th: larger proximal muscular branch d:taches a small twig to the M.
coracobrachialis and traversesit near itsproXimal third to endin the M. biceps
brachii by 3 branch:s. The distal muscular branchinnervates the M. coracobr=
achialis. The ansa axillaris which is form:d b:tween the median and musculo-
cutageus nerves was not observed in the camel.

N. axillaris:

Thz axillary nervz (1/6) arises in common with th: radial narve by a com-
‘moastem whichisd rvied from thz eighth carvical and first thoracic co mpone-
atsof th: brachial plexus. It disapyzars b:hind tha should:r joint in the area
bound:d by the subscapular, teres major and long hzad of the triceps. It
appearson th2latzralaspectof thz arm und:r coverof the dzltoid muscle where
it d:tachss atwigto the M. Capsularis and to thz should:r joint. B:nsath the
dzltoid muscle the axillary nzrve givesoff a branch to the teres nsinor muscle
three branches to the d:ltoid muscle, and a cutanzus branch (N. cutancus
brachii latzralis cranialis). It th2a coatinu:s distally along th: d:ep surface
-of thed:ltoid muscleto endin thz caudal prtionof thz brachioczphaliz muscle.

The cutanzus braach of ths axillary nerve (N. cutancus brachii latsralis
cranialis) (3/2) app:ars from b:nzath th: distal portion of thz d:lioid muscle
Itcoatinues distally on the lateral hzad of the triceps muscle and on reaching
th: :xor aspzctof the elbow jointit dividzs into two branches. One of these
branchzs (N. cutan:us aatibrachii cranialis) anastomoses with the cutansus
braachofthe radial n2rve,while the other branch dividesinto 2-3 smaller twigs
which are distributed in the skin and fascia on the dorsolateral aspect of the
arm and the proximal end of the forearm.

N. radialis:

Meation has bzen givea to the origin of the radial nerve (1/7) in common
with ths axillary nzrve from the eighth carvical and first thoracic compon:nts
-of the brachial plexus. The radial nzrve dzscends distally for a short distance
-along the caudal bord:r of the brachial artery to reach the interval between
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the long and medial heads of the triceps muscles, Tt then runs along the la-
teral aspect of the M. brachialis covercd later ally by the lateral head cf the
triceps and the M. exte nscr carpi radialis. It the nrasce s distally be‘ween he
extensor muscles of the carpus and digits and the rrc x'n al ¢ Xtremity of the
radius. It then descends along the radius where it ¢ nds in the M. abductor
digitiI (pollicis; longus.

Duringitscourse the radial nerve de tache sthe fellewing branche s:

Two branches for each of the three heads of the M. triceps-brachii. a
branch to the anconeus muscle, a cutanc us branch (N. cutaneus antibrachii
lateralis), 4-6 twigs to the M.extensor carpi radialis as well as an anastc motic
‘branch which joins a muscular branch of the median nerve to the M. brachi-

alis and 2-3 branchesto the exte nsor muscle sof the digits and M. e xte nscr carpi
ulnaris.

The cutaneus branch of the radial nerve «(N. cutaneus antebrachii late-
ralis S. Ramus superficialis (3/3) divides under the lateral he ad of the triceps
muscle into a cranial (3/3) and a caudal branch (3/3"") which be ccme super-
ficialfrom under the distal border of the latcral he ad of the triccps muscle and
descend along the lateral aspect of the M.extenscr carpiradialis. The caudal
branch ramifies inthe skin of the caudclatcral aspect of the foreaim as well
as the skinof the cranio-lateral aspect of the forc-arm and carpus by two bran-
ches. The cranial branch ramifies in the skin of the cranic-latcral aspect of
the fore-arm and carpus. Itdetaches two twigs which descend distally aleng
the medial and lateral borders of the cephalic vein in the ferearm, carpus
and metacarpus where they form the Nn. digitales dersales communes I and
III (4/a) . The medial twig (N. digitalis dcrsalis communais IT) continues
distally along the abaxial surface of the medial digit as N. digitalis dorsalis
II1 abaxialis(4/3). The lateraltwig(N. digitalis dorsalis ce mmuuis III) divides
at the distal end of the metacarpus into two nerves Nn. digitales dorsales ITT
and IV axialis (4/4) which run along the dorsc-axial aspe cts of cach digit.

As mentioned befcre the cranial branch of the cutancus branch of t!}e
radial nerve is connecte d with the cutanc us branch of the axillary nerve in
the proximal end of the forearm.

In oaly two cases an anastc motic twig was observe d between the cranpiall
and caudal branches of the cutaneus branch of the radial nerve.

N. medianus:

As mentioned befcre the Mcdian nerve (1/11, 2/1) is detached with the
ulnar and musculocutaneus nerves by a ccrmon trunk frcm the cighth cer-
vicaland first theracicrcotsof the brachialple xus and a small branchfrcm the
seventh root. It descends aleng the cranicmedial aspect of the brachial ar-
teryinthe armregion. Atthe ¢lbcw jeintiteresses the me dial aspe ctof that
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1
artery aad coatinues distally into the forearm along the caudal bord.r of the-
m:dian artery b:tweea ths radial hzad of the dzep flexor muscle and the M.
fl=xor carpi radialis, In th: arm region and at thz level of the elbow joint
ths m>dian n>rve is covered m:dially by thz fascia of th> arm and the suver-
ficial pxctoral mascls. At th: carpus :1: narve d:scznds in ths carpal canal-
and continuzs into the m:tacarpal r2gion cranial to ths artery and along
th: m:dial border of the dzep flaxor tendon.

About th: middle of th: m:tacarpal region th2 m:dian nerve divides into
m:dial and lateral branch:s nam:ly N. digitalis palmaris communis IT (2/4;
and N. d'gitalis palnaris commnunis III (2/5) respzctively. The mzdial one
N. digitalis palm 1ris comn 1ais I1 (2/4, divid:s at a distance of 5-6 cm. above
th: fetlock into th: N. digitalis palmaris III axialis (2/6) and N. digitalis pla-

maris III abaxialis (2/7) which pass along thz corresponding aspects of the
m:dial digit enclosed by the foot pad.

~TFh> lateral branch N. digitalis palmaris communis III (2/5) dztaches a
exmnunicating braach  (Ramiscommiaicass) (2/8) above tha fetlock
jointto th: N. d.gitalis palmaris IV abaxialis of th> ulaat nerve. It then con-
tinuzsdistally along thraxial asoe

ectof th: lateral digit as N. digitalis palmaris
IV axialis. (2/5).

~Along its xyurss ths ' myd'ax a:rve surpliss ths following branzh:s:

— A branch >fconsid:rable siz: is givenoff about th: middle of the M.
biceps brach’i. This branch disappears b:twzen the M. biceps brachii and

the medial h:ad of ths triceps, joins a small twig from ths radial nerve and
enters the M. brachialis.

— S:veral muscular braash:s (Rani muszulares) are d:tachzd just bzlow

th: elbo>w joint to th: M. A2x>r carpi radialis, th: hum:ral aad radial hsads

of th> d:=p fl:xor muscle aad aa interosszous branch (N. interosseus antib-
rachii) th-ouzh th: iai:rosszous spacs for th: radius and ulana.

— Two other braachzs are d:tachad at the distal fourth of the fore-arm
for th: syaovial sh:aths around th: flaxor tendons and the carpal joint.

-N. ulnaris:

The ulnar nerve (1/8,3/5) arises from th: most caudal part of th: comms-
on nerve trunk for it, th: m>dian and musculocutanzous nerves. The ulnar
nerve crosszs th: mdial aspect of th: brachial vesseles as it dzscends towards
the olzcranon whore it is covzred m:dially by thz fascia of the arm and ths
superficial pectoral muscle. In th: forearm region th: narve continues dis-
tally at first b:tween th: M. flzxor carpi ulnaris and th> M. eXtensor .carpi
{ulnaris, th2n b:tween the latter muscle and the superficial digital flaxor muscle.
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At the proximal third of the medial head of the triccps muscle the ulnar:
‘nerve supplies a cutane us branch (N. cutaneus antibrachii caudalis.) The latter
descends under the fascia of the arm into the fore-arm crossing the medial
aspect of the median nerve. About 10 cm. below the elbcw joint it divides.
into two branches. One of these branche s ramifies as cutane us twig on the
caudal aspect of the forearm. The other branch continues distally in the
forearm and carous supplying the skin on the caudo-medial aspect of these
regions.

Slightly distal to the olecranon the unlar ncrve gives ¢ ff three muscular
branche s (rami musculares) which ramify in the M. fic xcr carpi ulnaris, M..
fle xor digitalis superficialis and the ulnar hcad cf the doep flexer muscle.

At the distal fourth of the forc-arm the ulnar nerve divide ¢ intc a dorsal’
branch (ramus dorsalis) (1/9, 3/5, 4/2) and a palmar branch (ramus palmaris)-
(1/10,2/2,3/5"). 'TFhe ramus dorsalis(1/9, 3/5°,4/2) passeslaterally to emerge
between the tendons of the M. flexcr carpi ulnaris and of the M. extenson
carpi ulnaris and descends along the dorso-latcral aspccet of the caipus
metacarpus and lateral digit as the N. digitalis dersalis 1V abaxialis (4/5).

The ramus palmaris (1/10, 2/2, 3/5”") continues distally be hind the carpus-
and metacrpus along the lateral border of the decp flexcr tendon: it detaches-
1-3 branches (2/10) to the suspeunscry ligame nt.

The palmar branch of the ulnar nerve unites above the fetlc ck with the
ramus communicans of the N. digitalis palmaris communis 111 of the median.
nerve and continues as the N. digitalis palmaris IV abaxialis (2/9) along the
abaxial aspcct of the lateral digit.

DISCUSSION

The present investigation shcws that the brachial plexus of the camel
is derive d from the ventral branches of the last two cervical nerves and that
of the first thoracic nerve. Inthc herse hewever itisformed from the ve ntral’
branchss of the last three cervical and first two theracic » rves BRADLEY
(1947), AKAEVSKI (1968) and SISSON (1969). The coutri bution of the
2nd thoracic nerve to the brachial plexus was found by SHERRINGTON
(1898) in monkeys, horse, rabbit and rat, it was sometimes atsent in dog and’
frequently absentin the cat. WINGATE TODD (1912) reproted that
great individual variation is found throughout the mammalian series in that
communication given by the 2nd thoracic nerve to the brachial plexus.

The origin of the different nerves given by the brachial plexus of the-
camel is determined for the first time from the spinal nerves,

Assiyt Vet, Med, J, Vol, 3 No. 5 1976
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Tae thoracodorsal narve of the camel is found to dz=tach branchesto the
subscapular and teres major muscles, RAGHAVAN (1964) states that the
N. thoracodorsalis in the oxX is confounded atitsoriginwith the axillary nerve
and also with one of the two branchzs of the nerves to the M. subscapularis
and the nerve to the teres major.

The ansa axiilaris whichis form=d by ths union of the median and mus-
culocutansus narves of othzr domsstic animals like horse BRADLEY (1947)
and SISSON (1969) is notobserv=d in the camel.

TODD, WINGATE (1912) noted that in the group of mammals comp-
rising th> camals, llamas and giraff:s th> nerve supply to the sterno-and
brachioczphalic muscles coms:s eatirzly from the cervical n:rves, in this in-
vestigation the brachiocephalic muscle of the camel is found to be partly in-
nervated by a branch irom th: axillary nerve entering it close to its humeral
attachemat.

Theestablishzd anastomosis bz twee n the cutaneus branches of the axillary
and radial nerves observed in the camel is not met with in other domestic
animals in the available literature. The innervation of th: M. trachialisof
the camel is similar to that of the ox (RAGHAVAN (1964).) It receives a
branch from the m:dian n:rve bzsides the branch from the radial. The
braachesfrom thzse two nerv:s may either enter the mus:le separately or they
may unite to form a common nerve. While in the horse SISSON (1969)
reported that the radial nerve inconstautly supplies branch to the brachialis
muscle and this muscle is cheifly innervated from the median nerve.

U alike thatof thz ox ths cutanzus narve of the radial nerve of camel des-
cends distally by two branches along the mzdial and lateral border of the cep-
halic vien into the metacarpal region. LAKSHMINARASIMHAN (1968)
observes a rare variation in the terminal part of the course of the radial and
median nervesin a bull calf. Ths= cutanzus branch of the median nerve which
ig reported ia other domestic animals BRADLEY (1964) (1947), RAGHA-
VAN and SISSON (1969) is notobserved in the camel, it may be replaced by
the large cutanczus branch of the ulnar nerve (N. cutaneus aatibrachii
caudalis),

The tarminal branch:s of th: m:dian and ulnar n:rves resemble those
of the ox RAGHAVAN (1964), AKAEVSKI (1968) and SISSON (1969).

Assiyt Vet. Med. J, Vol. 3 No. 5 19756
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Fig. 1. Diagram of Left fore Limb of camel (medial view)
a.—Scapula b- humerus ¢-radius and ulna 7th. cerv. 8th. cerv. lst. thor.

(Roots of the bracial plexus).

1.—Brachial plexus 2-N. suprascapularis 3-Nn. subscapulares 4- N. thoracolongus 5-N.
thoracodorsalis 5-Tts branch to M. terses major 5 “. its brach to M. subscapularis 6-N.
axillaris 7-N. radialis 8-N ulnaris 8 its cutaneus branch (N. cutaneus antibrachii caudalis).
9-dorsal branch of ulnar nerve 10-palmar branch of ulnar nerve 11-N. medianus 12-N.
musculocutaneus 13-N. pectoralis cranialis 14-N. pectoralis caudalis,

Assiut Vet. Med_J., Yol. 3, No. 5 1976







Fig. 3. Diagram of left fore-limb of camel (shoulder, arm and forearm) lateral view.
a.—Scapula b—humerus ¢.—radius and ulna,

1.—Cutaneus branch of caudal pectoral nerve.

2.—N. cutaneus brachii lateralis cranialis of axillary nerve.

3.—N. cutaneus antibrachii lateralis of the radial nerve 3’.—its cranial branch 3"-its
caudal branch.

4.—continuation of the radial nerve. 5. N. ulnaris .

5.—its dorsal brach 5" its palmar branch.

Assiyt Vet, Med. J , Vol 3, No, 5 1976







Fig. 4. Diagram of cranial(dorsal)aspect of the distal end of left fore-limb of the camel
a.—carpus b.—Metacarpus c¢.—Ist phalanx d.—2nd  phalanx e.—3rd. phalanx-
1.—Nn. digitales dorsales communes, 11, 11T from cutaneus antibrachii lateralis of the

radial nerve.

2— Ramus superficialiss dorsalis of the ulnar nerve which forms the N. digitalis
dorsalis communis IV

3—N. digitalis dorsalis II[- abaxialis.
4—N;,. digitales dorsales ITI and IV-axialis.
5—N. digitalis dorsalis 1V abaxialis.
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