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The purposes of this study were to describe the most applicable approach of manus
blockade in camel using ultrasound-guided techniques. The study was performed on 40
forelimbs of 20 apparently healthy mature freshly slaughtered camels. Limbs were
randomly allocated into 3 phases of the study. Phase-1 (n=8 limbs): dissection of both
dorsal and palmar aspects to identify the topographical anatomy of the target nerves.
Phase-I1 (n=8 limbs): dissection after US guided needle insertion to confirm the needle
insertion position. Phase-111 (=24 limbs): US-guided methylene blue injection using
one of three volumes (3, 5, or 7 mL) to establish the ideal injection volume. Our results
revealed that the dorsal aspect of manus received its innervation from dorsal common
digital nerves Il and 111 (DCDN-II & I11) and dorsal common digital nerve IV (DCDN-
1V). The palmar aspect of manus was received its innervation from the palmar common
digital nerve IV (PCDN-1V) and the median nerve. Under Ultrasonographic guidance,
the most applicable approach for blocking the DCDN-II & Il is at the dorsomedial
aspect at about 8-10 c¢.m below the carpometacarpal joint (CMJ) and 2 cm medial to
CDET. Blocking of the DCDN-IV is performed at the dorsolateral aspect at about 8-10
¢.m below the CMJ and 2 cm lateral to CDET. Blocking the PCDN 1V was performed at
the lateral and palmar aspect at about 10-12 c.m below the accessory carpal bone (ACB)
and 5 cm palmar to the imaginary line bisect the forelimb longitudinally from lateral to
medial. Blocking the median nerve was performed at the proximal third of medial and
palmar aspect of metacarpal bone at about 10-12 c.m below the ACB and about 5 cm
palmar to the same imaginary line. In conclusion, four-point blockade of the manus
region in dromedary cadavers can be achieved by US-guided injection of the DCDN-II,
111, DCDN-IV, PCDN-IV, and the median nerve.

1. INTRODUCTION

(Ibrahim, 1976), neoplasms (Tagelddin and Omar,

Camel possesses unique qualities which make it
superior to other domesticated animals in the hot
and arid desert ecosystems including food
production, draught, riding, transportation, sports
and competition (Schwartz and Dioli 1992, Wernery
and Kaaden, 2004, Gerlach, 2008 and Al Haj and Al
Kanhal, 2010). The foot affections representing 46.9
% of the surgical affections causing lameness in
camels (Mostafa, 1979 and Zabady, 1999). Camel
foot affections including traumatic pododermatitis
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1986), heel ulcer and separation of the cornified
digital pad (Mostafa, 1979), sore feet, abscess, sole
ulcer and elephant foot (Ramadan et al, 1994), burns
(Gahlot et al, 1988), septic diffuse pododermatitis
(Soliman et al, 1988), gangrene (Soliman et al,
1993), calcinosis circumscripta, edema of the foot,
exuberan granulation and herniation of digital
cushions (Singh and Gahlot, 1997), idiopathic skin
lesion (Shwartz and Dioli, 1992), and grain founder
(Sharma and Sharma, 2006). For manus
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desensitization to a accomplish diagnosis and
treatment of such affections, general anesthesia still
the technique of choice for restraining and
desensitization. In camels, general anesthesia
represents a great challenge for surgeon due to risk
of tympani and respiratory compromise rather than
its costs and special equipment required in
comparison with regional anesthesia (Hall et al.,
2000). Conventional blind nerve block has been
considered the gold standard technique for nerve
infiltration in regional anesthesia practice (Huichu
and Walz, 2014). It represents a challenge for
veterinary anesthetist which often requires multiple
trial-and-error  needle attempts, resulting in
procedure time, procedure-related pain, poor in
efficiency and complications including hemorrhage,
nerve injuries and miss injection (Marhofer and
Chan 2007; Rioja et al.,, 2012). Accurate and
efficient identification of nerves is critically
important in interventional pain management
procedures such as nerve blocks (Osuobeni and
Hamidzada, 1999; Helen et al., 2015; El-Shafaey et
al., 2017 and Badawy and Eshra 2018). Several
methods have been implemented in clinical practice
to facilitate nerve identification, among various
imaging guidance modalities, ultrasound (US) was
widely used for facilitating nerve blocks (Campoy et
al.,, 2010; Echeverry et al., 2012). Despite the
dromedary  camel’s  popularity, information
regarding various imaging-guided nerve block
techniques in this species is little and limited only to
the head (El-Shafaey et al., 2017 and Badawy and
Eshra 2018). To the best of the authors’ knowledge,
US-guided nerve block of camel limb has not been
described before, and therefore, this study may
provide the first description in this species. The
purposes of this study were to describe the
topographical anatomy of the major nerves of the
manus region with filed applicable significant and to
describe the most applicable approach of manus
blockade in camel using ultrasound-guided
techniques.

2. MATERIAL AND METHODS

2.1. Ethics Statement

This study was conducted and approved by the
Ethical Committee for Institutional Animal Use and
Care of the College of Veterinary Medicine,
Menoufia University, Egypt.

2.2. Animals and Study design.

The study included 40 forelimbs of 20 apparently
healthy mature male camels (Camelus dromedarius)
(4-6 years old). The limbs obtained immediately
after slaughter and were studied as rapid as possible.
Congenital or acquired abnormalities of the limbs
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were considered exclusion criteria. All limbs were
randomly allocated into 3 phases of the study:
2.2.1. Phase I (n=8 limbs): 8 limbs (4 for dorsal
aspect & 4 for palmar aspect) were carefully
dissected to identify the topographical anatomy of
the target nerves, its course, approach, depth,
divisions, and the site of needle placement.
2.2.2. Phase Il (n=8 limbs): 8 limbs (4 for dorsal
aspect & 4 for palmar aspect) were dissected just
after the needle insertion using US guided technique
to confirm the needle implantation position and to
determine the ultrasonographic guide marks.
2.2.3. Phase Il (n=24 limbs): 24 limbs (12 for
dorsal aspect & 12 for palmar aspect) subjected to
US-guided methylene blue 1.4% injection using one
of three volumes of MB (3, 5, or 7 mL). Evaluation
achieved by using 4 limbs per one tested volume to
establish the ideal injection volume as modified
according to Badawy and Eshra (2018). Following
that, each limb was dissected carefully until the
target nerve was recognized, and the stain
distribution was assessed. The injection was
regarded successful if the MB solution stained all
the target nerves strongly and failed if there was
weak or no staining. The US-guided injection
technique was carried out using an ultrasonographic
machine (Chison ECO3-Expert, Medical-EXPO,
China) equipped with a multi-frequency 7-10 MHz
linear probe. All examinations and injection trials
were carried out by the same operator who had a
significant clinical experience in US examinations.

3. RESULTS

3.1. Dorsal aspect innervation of the manus
region dromedary camel:

Anatomical dissection of the dorsal surface of camel
manus is described in Figure (1-A).

3.1.1. The termination of the superficial branch
of radial nerve

On manus region the termination of superficial
branch of radial nerve forms the dorsal common
digital nerves Il and Il (DCDN-II & IIl). Both
nerves descend distally closely related to each other
especially at dorsomedial aspect of the proximal
third of the metacarpal bone. The DCDN-II
descends distally along the dorsomedial aspect of
metacarpus and fetlock joint and along the abaxial
surface of third digit where it named dorsal proper
abaxial nerve of digit Ill. The latter nerve terminates
in the abaxial surface of 3™ digit and the
dorsomedial aspect of the foot bad. On other hand
dorsal DCDN-III at the middle of the metacarpus
inclines more dorsally and laterally and just
proximal to the fetlock joint it divided into two
branches each of them descends on the axial surface




Abd-Algalil et al. AJVS. 2022, 73 (2): 65-74

of the 3 and 4" digits forming the dorsal proper
axial nerves Ill and IV for 3™ and 4" digits
respectively. The latter nerves innervate the dorsal
axial surface of 3™ and 4" digits and the dorsal axial
(center) part of the foot bad (Fig. 1-A).

The most applicable approach of needle insertion
for blocking the dorsal common digital nerves Il and
Il is performed at the dorsomedial aspect of the
proximal third of metacarpal bone where both
nerves are descending closely related so we can use
one approach for blocking of both nerves (Fig. 1-B).
The Ultrasonographic guide marks were the
carpometacarpal joint and the subcutaneously
located common digital extensor tendon. Under
Ultrasonographic guidance of sagittally placed
probe directed from medial to lateral, the needle is
inserted at about 8-10 c.m below the
carpometacarpal joint and at about 2 cm medial to
the common extensor tendon. The optimum site of
needle placement achieved after directing the needle
into dorso-palmar direction and subcutaneously with
a depth of 0.5-1 cm (Fig 2-A, B &C).

3.1.2. The dorsal branch of the ulnar nerve:

At the distal third of the forearm the ulnar nerve
divided into a dorsal and palmar branch. The dorsal
branch descends between the tendon of flexor carpi
ulnaris and tendon of extensor carpi ulnaris and
cross the lateral surface of the accessory carpal bone
and directed dorsally (cranially) then continuous
distally on the dorsolateral aspect of the metacarpal
bone as dorsal common digital nerve IV (DCDN-
IV) that extend distally about 1-2 cm lateral to the

Proximal

common extensor tendon. At the fetlock the latter
nerve descends on the dorsal abaxial surface of the
fourth digit as dorsal proper abaxial nerve IV where
it supplies the dorsal abaxial (outer) surface of the
4™ digit and the most dorsolateral part of the foot
bad. So, the dorsal branch of ulnar nerve and its
continuations innervate the dorsolateral aspect of
carpus, metacarpus, fetlock, dorsal abaxial (outer)
surface of 4™ digit and the dorsolateral part of the
foot bad (Fig. 1-A).

The most applicable approach of needle insertion
for blocking the DCDN-1V (dorsal branch of ulnar
nerve) is performed at the dorsolateral aspect of the
proximal third of metacarpal bone (Fig. 1-B). The
Ultrasonographic guide marks are the carpo-
metacarpal joint and the subcutaneously located
common extensor tendon and dorsolateral surface of
metacarpal bone. Under Ultrasonographic guidance
of sagittally placed probe directed from lateral to
medial the needle is inserted at about 8-10 ¢.m
below the carpometacarpal joint and at about 2 cm
lateral to the common extensor tendon. The
optimum site of needle placement achieved after
directing the needle into dorso-palmar direction and
subcutaneously with a depth of 0.5-1 cm (Fig 3-A,

B &C).

3.2. Palmar aspect Innervation of the manus
region of dromedary camel:

Anatomical dissection of the dorsal surface of camel
manus is described in Figure (4-A).

3.2.1. Palmar branch of ulnar nerve:

Proximal$

Fig. 1: Panel A; anatomical dissection of the dorsal aspect of camel manus showing the dorsal common digital nerves 1l
and 111 (DCDN Il & 11} and the dorsal common digital nerves IV (DCDN IV) which appeared after dissection of the skin
just subcutaneously on the dorso-medial and dorso-lateral sides, respectively. Panel B; points of needle placement for
desensitization of DCDN I & 111 (white circle) and DCDN IV (yellow circle). M: medial, L: lateral.
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Fig. 2: Panel A; Ultrasonographic guided needle replacement for desensitization of DCDN Il & 111 at 10 cm below the dorsal medial
aspect of the carpometacarpal joint. Panel B; diagrammatic illustration of needle direction (I: lateral, m: medial, d: dorsal, p: palmar,
red point: the nerve, blue arrow: the needle direction). Panel C; the corresponding sagittal ultrasonographic plane at the site of
injection of the DCDN I & 11 (the nerve: yellow arrow, the needle: red arrow). Panel D; MB stained DCDN Il & 111 at 10 cm below

the dorsal medial aspect of the carpometacarpal joint. The nerve was stained with 3mL of 1.4% MB using the Ultrasonographic guided
needle replacement.

Proximal

Meta-Carpal bone DDFT Subcut. -
@ Suspensory ligament @ SDFT @ Skin

Fig. 3: Panel A; Ultrasonographic guided needle replacement for desensitization of DCDN IV at 10 cm below the dorsal lateral aspect
of the carpometacarpal joint. Panel B; diagrammatic illustration of needle direction (I: lateral, m: medial, d: dorsal, p: palmar, red
point: the nerve, blue arrow: the needle direction). Panel C; the corresponding sagittal ultrasonographic plane at the site of injection of
the DCDN IV (the nerve: yellow arrow, the needle: red arrow). Panel D; MB stained DCDN IV at 10 cm below the dorsal lateral

Q
US Probe
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aspect of the carpometacarpal joint. The nerve was stained with 3 mL of 1.4% MB using the Ultrasonographic guided needle
replacement.

Carpal j . Carpal j

é.‘ M ) Broximal 3 ;
Fig. 4: Panel A; anatomical dissection of the palmar aspect of camel manus showing the palmar common digital nerve IV (PCDN 1V)

(in the groove between the lateral margins of DDFT and SDFT) and the median nerve (on the medial border of SDFT). Panel B; points
of needle placement for desensitization of the PCDN IV nerve (yellow circle) and median nerve (white circle). M: medial and L:

lateral.

Meta-Carpal bone DDFT Subeut.| |
@ Suspensory ligament @ SDFT @ Skin

Fig. 5: Panel A; Ultrasonographic guided needle replacement for desensitization of palmar common digital nerve 1V of ulnar nerve at
10 cm below the palmar lateral aspect of the carpal joint. Panel B; diagrammatic illustration of needle direction (I: lateral, m: medial,
d: dorsal, p: palmar, red point: the nerve, blue arrow: the needle direction, white pointed line: imaginary line bisect the forelimb
longitudinally from lateral to medial). Panel C; the corresponding sagittal ultrasonographic plane at the site of injection of the palmar
common digital nerve 1V of ulnar nerve (the nerve: yellow arrow, the needle: red arrow, R: reverberation artifact of the needle). Panel
D; Appearance of the target nerve (palmar common digital nerve 1V of ulnar nerve) at 10 cm below the palmar lateral aspect of the
carpal joint. The nerve was stained with 5 mL of 1.4% methylene blue using the Ultrasonographic guided needle replacement.
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Meta-Carpal bone

@ Suspensory ligament

DDFT
SprT @ Skin

Subcut.

Fig. 6: Panel A; Ultrasonographic guided needle replacement for desensitization of the median nerve at 10 cm below the palmar
medial aspect of the carpal joint. Panel B; diagrammatic illustration of needle direction (I: lateral, m: medial, d: dorsal, p: palmar, red
point: the nerve, blue arrow: the needle direction, white pointed line: imaginary line bisects the forelimb longitudinally from medial to
lateral). Panel C; the corresponding sagittal ultrasonographic plane at the site of injection of the median nerve (the nerve: yellow
arrow, the needle: red arrow, R: reverberation artifact of the needle). Panel D; Appearance of the target nerve (median nerve) at 10 cm
below the palmar medial aspect of the carpal joint. The nerve was stained with 5 mL of 1.4% methylene blue using the

Ultrasonographic guided needle replacement.

The palmar branch of the ulnar nerve is considered
the direct continuation of ulnar nerve where it
descends on the palmar surface of carpus and medial
to accessory carpal bone. It descends within narrow
groove that located between the superficial digital
flexor tendon and deep digital flexor tendon where it
detaches several branches to suspensory ligament
and continued as palmar common digital nerve 1V
(PCDN-1V). Just proximal to fetlock the latter nerve
received communicating branch from palmar
common digital nerve Il of median nerve then it
descends on the palmar abaxial surface of the fourth
digit as palmar proper abaxial nerve IV where it
supplies the palmar abaxial surface of the 4™ digit
and the most palmar lateral part of the foot bad (Fig.
4-A).

The most applicable approach of needle insertion
for blocking the palmar common digital nerve 1V
was performed at the proximal third of lateral and
palmar aspect metacarpal bone (Fig. 4-B). The
Ultrasonographic guide mark is the groove that
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located between lateral border of both superficial
digital flexor tendon and deep digital flexor tendon.
Under Ultrasonographic guidance of sagittally
placed probe directed from lateral to medial, the
needle is inserted at about 10-12 c.m below the
accessory carpal bone and about 5 cm palmar to the
imaginary line bisect the forelimb longitudinally
from lateral to medial. The optimum site of needle
placement achieved after directing the needle into
oblique direction from palmar lateral toward dorsal
medial direction by an angle about 30° with the
imaginary line bisect the forelimb longitudinally
from lateral to medial with subcutaneous travelling
for a depth of about 1-1.5 to locate the needle in the
groove between the lateral borders of both
superficial digital flexor tendon and deep digital
flexor tendon (Fig 5-A, B & C).

3.2.2. Median nerve:

The median nerve descends on the palmar surface of
carpus within the carpal canal where it extends on
the medial border of the superficial digital flexor
tendon. At the middle of the metacarpus the median
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nerve is divided into medial branch (palmar
common digital nerve Il) and lateral branch (palmar
common digital nerve Ill). The palmar common
digital nerve Il (medial branch of median) extend
distally is dived into two palmar proper abaxial
nerve Il that extend along palmar abaxial surface of
3 digits and palmar proper axial nerve Il that
extend along the palmar axial surface of the 3
digits. While the palmar common digital nerve IlI
(lateral branch of median) is extended along the
palmar axial surface of the 4" digit forming the
palmar proper axial nerve IV (Fig. 4-A).

The most applicable approach of needle insertion
for blocking the median nerve was performed at the
proximal third of medial and palmar aspect
metacarpal bone before its detaching the
communicating branch to the palmar common
digital nerve IV and proximal to its terminal
division into palmar common digital nerve Il and
palmar common digital nerve Il (Fig. 4-B). The
Ultrasonographic guide mark is the medial border of
superficial ~ digital  flexor  tendon.  Under
Ultrasonographic guidance of sagittally placed
probe directed from medial to lateral, the needle is
inserted at about 10-12 c.m below the ACB and
about 5 cm palmar to the imaginary line bisect the
forelimb longitudinally from medial to lateral. The
optimum site of needle placement achieved after
directing the needle from medial toward lateral
direction and traveling subcutaneously for a depth
of about 0.5-1 cm to reach the medial border of
superficial digital flexor tendon (Fig 6-A, B & C).
The anatomical dissection process that proceeded
the needle insertion using US guided technique
(phase 11 of the study) confirmed accomplishment of
needle implantation position in all limbs for all
nerves.

Injections of a 3 mL MB under US guidance (phase
Il of the study) for both 2 nerves on the dorsal
aspect (the DCDN-II & 11l and the DCDN-IV) give
satisfy strong staining without spreading of
excessive stain (four of four limbs for each nerve)
(Fig. 2-D & 3-D). While injection of 5- and 7-ml
stain revealed strong staining of both nerves but
with excessive stain spreading in all cases (four of
four limbs for each nerve and in each volume).
Injections of a 3 mL MB under US guidance for
both 2 nerves on the palmar aspect (the PCDN-IV
and the median nerve) give weak inadequate
staining (two of four limbs for each nerve). Injection
of 5 ml MB give satisfies strong staining without
spreading of excessive stain (four of four limbs for
each nerve) (Fig. 5-D & 6-D). While injection of 7
ml stain revealed strong staining of both nerves but
with excessive stain spreading in all cases (four of

71

four limbs for each nerve). As a result, a volume of
3 ml and 5 mL of MB 1.4% was deemed sufficient
for the dorsal and the palmar aspects, respectively.

4. DISCUSSION

The main aim of this study is to describe the most
applicable approach for the nerve blocking of the
manus region of one humped camel distal to the
carpus. Plane | of the present studies demonstrated
the innervation of the manus region distal to carpal
joint. The distal continuation of superficial branch
of radial nerve (DCDN-II & I1Il) and the dorsal
branch of ulnar nerve (DCDN-IV) are responsible
for the innervation of the dorsal, dorsomedial, and
dorsolateral aspect of the metacarpus and digits and
foot pad. The palmar branch of ulnar nerve the
(PCDN-1V) and the median nerve are responsible
for innervation of the palmar and palmar lateral and
palmar medial aspects of metacarpus, digits, and
foot pad.

In the same accordance, Allouch (2018) mentioned
that several branches of the radial nerve innervate
the dorsal surface of the metacarpus and the abaxial
aspect of the third digit. While the ulnar nerve
innervates the skin of the palmar surface of the
metacarpus and the dorso-abaxial and palmar
abaxial surfaces of the fourth digit and median nerve
give abundant cutaneous twigs to the skin of the
medial aspect of the metacarpus and the palmar
abaxial and palmar axial of the third digit.
Concerning the dorsomedial aspect of camel manus;
anatomical dissection performed during phase | of
the study observed that the distal continuation of
superficial branch of radial nerve as DCDN Il and
Il innervate the dorsal and dorsomedial aspects of
metacarpus and digits also the abaxial surface of the
third digit and the dorsal axial surfaces of digits. In
the same accordance, anatomical dissection
described by (EI-Shaieb 1976) and Smuts and
Bezuidenhout (1987) in camel showed that both
DCDN Il and Il were originated from the cranial
branch of the superficial branch of radial nerve
proximal to the carpus and descend distally along
the dorsal surface of carpus and metacarpus where
the DCDN I descend distally along the dorsomedial
aspect of metacarpus and fetlock joint and along the
abaxial surface of third digit where it named dorsal
proper abaxial nerve of digit 1ll. While DCDN I
just proximal to the fetlock joint is divided into two
branches each of them descends on the axial surface
of the 3 and 4" digits forming the dorsal proper
axial nerves 111 and IV for 3" and 4" digits.

On other hand El-Bakary (1989) in camel, (Dellman
and McClure 1975, Budras and Habel 2003, Konig
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and Liebich 2004 and Mansour et al., 2018) in
ruminant mentioned that the terminal branch of the
superficial branch of radial nerve extend distally till
the middle of the metacarpus where it divided into
DCDN Il and IlIl. The DCDN Il descends as the
dorsal proper abaxial nerve of digit Il for 3 digit
and the DCDN |1l descended and divided forming
the dorsal proper axial nerves Ill and 1V for 3" and
4" digits. In horse, the skin innervation of the
dorsomedial aspect of carpus and metacarpus is
received from the medial cutaneous antebrachial
nerve of musculocutaneous nerve (Budras et al.,
2009 and Dyce et al 2010).

The current study assessed that; for reaching of the
DCDN 11 and Il one injection was satisfy at the
dorsomedial aspect of the proximal third of the
metacarpal bone. Assessment of those approach
depended on the results of anatomical dissection
performed during phase | which observed that both
nerves DCDN 1l and Il descend distally closely
related to each other especially at dorsomedial
aspect of the proximal third of the metacarpal bone.

The dorsolateral aspect of manus of camel distal to
carpus is innervated by dorsal branch of ulnar where
it continuous distally on the dorsolateral aspect of
the metacarpal bone as DCDN 1V that descends on
the dorsal abaxial surface of the fourth digit as
dorsal proper abaxial nerve IV. This result is in
agreement with EI-Shaieb (1976), Smuts and
Bezuidenhout (1987) and El-Bakary (1989) in camel
and with Dellman and McClure (1975), Budras and
Habel (2003), Konig and Liebich (2004) and
Mansour et al. (2018) in ruminant. In horse, the
dorsolateral aspect of carpus is received its
cutaneous innervation from the dorsal branch of the
ulnar nerve, while the medial surface of the digit is
innervated by the medial digital nerve of median
nerve and the lateral surface receives a mixed
innervation of median and ulnar nerves through the
lateral digital nerve that contains fibers from both
median and ulnar nerves (Budras et al., 2009 and
Dyce et al 2010).

In present studies the palmar branch of the ulnar
nerve is considered the direct continuation of ulnar
nerve and continued distally as PCDN IV. Just
proximal to fetlock the latter nerve received
communicating branch from palmar common digital
nerve Il of median nerve then it descends on the
palmar abaxial surface of the fourth digit as palmar
proper abaxial nerve 1V where it supplies the palmar
abaxial surface of the 4" digit and the most palmar
lateral part of the foot bad, so the lateral palmar
aspect of the 4" digits has a mixed innervation from
ulnar and median nerve. This result is in agreement
with El-Shaieb (1976), Smuts and Bezuidenhout
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(1987) and El-Bakary (1989) in camel and with
Dellman and McClure (1975), Budras and Habel
(2003), Konig and Liebich (2004) and Mansour et
al. (2018) in ruminant. Although the horse has one
digit it has also a mixed innervation from both ulnar
and median nerves through the lateral digital nerve
that contains fibers from both median and ulnar
nerves (Budras et al., 2009 and Dyce et al 2010).
The median nerve descends on the palmar surface of
carpus within the carpal canal where it extends
along the medial border of the superficial digital
flexor. At the middle of the metacarpus the median
nerve it divided into medial branch (palmar
common digital nerve I1) and lateral branch (palmar
common digital nerve Ill), the latter branch give a
communicating branch to palmar common digital
nerve IV of ulnar nerve. This result is in agreement
with EI-Shaieb (1976), Smuts and Bezuidenhout
(1987) and El-Bakary (1989) in camel, and with
Dellman and McClure (1975), Budras and Habel
(2003), Konig and Liebich (2004) and Mansour et
al., (2018) in ruminant. While in equine the median
nerve is divided into medial and lateral palmar
nerves proximal to the carpus and the later branch
join with palmar branch of ulnar nerve Dellman and
McClure (1975) Budras et al., (2009) and Dyce et
al., (2010).

Several complications may be associated with
peripheral nerve blocks such as peripheral nerve
injury, intraneural injections, block failure,
accidental wvascular puncture with haematoma
formation, local anesthetic systemic toxicity (Jeng et
al., 2010). Ultrasound is becoming increasingly
common among anesthesiologists conducting
regional blocks (Amini, et al., 2016 and Yoshida, et
al., 2017). In the review published by Marhofer et
al. (2005), ultrasound guidance has been suggested
to provide various potential benefits, including
direct observation of nerves, assessment of LA
distribution around nerves, direct imaging of
anatomical structures, real-time control of needle
advancement. Direct imaging of nerves and LA
spread around nerves improve block effectiveness,
reduce latency, extend duration, reduce LA dose,
and reduce the risk of overdose. Direct visualization
of anatomical structures (muscles, bones, blood
vessels and tendons) and real-time control of needle
advancement reduce the number of needle passes,
reduce block performance time, and reduce the risk
of needle-related complications such as vascular
puncture or neuropraxia.

The use of US guided injections of 3 mL MB 1.4%
to stain the dorsal aspect nerves (the DCDN-II & 111
and the DCDN-IV) and 5 mL MB 1.4% to stain the
palmar aspect nerves (the PCDN-1V and the median
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nerve) of dromedary cadaver manus proven to be a Dyce, K. M., Sack, W.O., Wensing C.J.G. Textbook of
feasible and dependable practice in current study. veterinary anatomy. 4th ed. Saunders, an imprint of
The study's limitations include the use of just Elsevier Inc; 2010. _

cadaver samples. Moreover, additional studies are ~ Echeverry, D.F., Laredo, F. G., Gil, ., Belda, E., Soler,
needed to determine the practicality of this method M., Agut, A. 2012. Ultrasound-guided “two-in-

in live and aware animals with and without limb one’femoral and obturator nerve block in the dog: an
anatomical study. Veterinary anaesthesia and analgesia,

affections, and the onset and duration of the nerve 39(6): 611-617.
block, as well as any potential postanaesthetic  Ej-Bakary, R.M. 1989. surgical anatomical studies on the
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