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ARTICLEINFO ABSTRACT

Aims: The aims of the present study were to describe variation in the branching pattern of
posterior cord of brachial plexus for its clinical and surgical importance. Material and
Methods: The present study undertaken on 50 upper limb in department of Anatomy, SBKS MI
& RC, Sumandeep Vidyapeeth, Piparia, Vadodara, Gujarat. The cadavers were donated by
relatives with consent letter and certificate of cause of death by practicener. None of them had
any pathological lesions, traumatic lesions or surgical procedures in the neck and the axillary
region. Result: Present study shows that out of 50 limbs, 38(76%) limbs having classic
branching patternand 12(24%) limb having the variation in which 6(12%) limbs were having
variation in order of branching and 6(12%) limbs were having variation in number of
branches arising from posterior cord of brachial plexus. Also the study shows that the
latisimus dorsai muscles having dual nerve supply. Conclusion: Descriptions of nerve
variations are useful in clinical and surgical practice, since an anatomical variation can be the
cause of nerve palsy syndromes and vascular problems. In particular, anatomical variations of
the human brachial plexus are very important to note during neck dissections, while
managing axillary tumours, where these unusual distributions are prone to damage.
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1.Introduction:

The brachial plexus is a network of nerves which supply the
upper limb with the root value C5-T1. These roots join with each
other to form three trunks, each of which bifurcates into anterior
and posterior divisions. These divisions reorient themselves to
form lateral, medial and posterior cords, which give rise to
differentnerves for the upperlimb [1].

Anatomical variations in different parts of the brachial plexus
have been described in humans by many authors, although these
have not been extensively catalogued. These may be due to an
unusual formation during the development of the trunks,
divisions, or cords and they usually occur at the junction or
separation of the individual parts. The clinical implications of
these variations lie in the anaesthetic blocks and the surgical
approaches to the region and the interpretation of a nervous
compression which have unexplained clinical symptoms (sensory
loss, pain, wakefulness and paresis [2].
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or a surgeon, to have the various patterns of the brachial plexus at
his finger's ends is essential in the light of not only the frequency
with which the surgery is performed in the axilla and the surgical
neck of the humerus and the rapid development of microsurgical
techniques but also to give explanations when encountering an
incomprehensible clinical sign [3].

The upper subscapular, lower subscapular, thoracodorsal and
the axillary nerves usually arise from the posterior cord of the
brachial plexus. But during a study which was performed on 50
upper limbs, different patterns of the origins of these nerves were
observed which were being reported here. Further, an attempt
was made to discuss their clinical significance.

2. Material and Methods

The material for the present study comprised of 50 upper
limbs which belonged to 25 adult human cadavers, which were
obtained from the Department of Anatomy, SBKS MI & RC,
Sumandeep Vidyapeeth University, Piparia, Vadodara, Gujarat.
The cadavers were donated by relatives with consent letter and
certificate of cause of death by practicener.
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The brachial plexus was dissected and exposed according to
the methods described by Romanes [4] in Cunningham's Manual
of Practical Anatomy. All its roots, trunks, divisions, cords and
branches were cleaned and the pattern of its formation and
branching was seen. Out of all these, the formation and the
branching pattern of the posterior cord have been reported here.

3. Observations and Results

The posterior cord of brachial plexus was formed from
posterior divisions of brachial plexus in all specimens studied.
Radial nerves in all cases studied originated from the posterior
cord as its terminal branch. Observations were under three
heading:

(1) Classic branching pattern: Present study shows that 38
(76%) limbs having the classic branching pattern in the posterior
cord of brachial plexus.

2) Variation in order of branching: In this category present
study shows thatin 2 (4%) limbs all the branches of posterior cord
arises at the same point. Other then this in 4 (8%) limbs the
posterior cord divide two division one continues as radial nerve
and do notgive any branch. Other division gives all the branches of
posterior cord and continuous as axillary nerve. Here we can say
the posterior cord divide into two terminal branches that are
axillary and radial nerves. The axillary nerve gives upper
subscapular, thoraco dorsal and lower subscapular.

(3) Variation in number of branches: In 6 (12%) limbs shows
variation in number of branches which arises from posterior cord.
In which 4 (8%) limbs show variation in number of subscapular
nerve in one case one extra and in one case three extra
subscapular nerves present.

In 2 (4%) case the posterior cord divides into two divisions
but before it divides it give two subscapular nerves and after it
divides again it give two subscapular branches. In 2 (4%) cases
four subscapular nerve present, all are arise before the dorsal
scapularnervein the classic pattern of posterior cord.

In 2 (4%) cases having unreported variation that is the extra
branch arises after the origin of dorsal scapular nerve ( order is
upper and lower subscpular, dorsal scapular, extra branch then
axillary and radial nerve) and runs parallel to thoraco-dorsal
nerve and supplies the teres major and lattissimus dorssai. This
case shows the dual nerve supply of lattissimus dorsai.

4. Discussion

Anatomical variations in different parts of the brachial plexus
have been described in humans by many authors, although these
have not been extensively catalogued. Variations in plexus
patterns may be due to unusual formation during the
development of trunks, divisions, or cords [5]. The more common
variations occur at the junction or separation of the individual
parts [6-7].

As the embryonic somites migrate to form the extremities,
they bring their own nerve supply, so that each dermatome and
myotome retains its original segmental innervations. Throughout
somite migration, some of the nerves come into close proximity

and fuse in a particular pattern, forming a plexus early in fetal life.
Variations of the brachial plexus are often accompanied by
abnormalities of vessels. The axillary artery has an association to
the division of the cords [8-10].

Thus, it appears that, during development, if the axillary
artery had abnormal relations to the brachial plexus, the division
of the cords would be modified by the presence of the abnormally
placed artery.

Present study shows that classic order of branching was found
in 76%; 12% cases were observed in number of branches arising
from posterior cord whereas 12% cases were observed in
variation of order of branching. The incidence of variation in
plexus patterns may be due to unusual formation during the
development of trunks, division or cords [11].

Descriptions of peripheral nerve variations are useful in
clinical and surgical practice, since an anatomical variation can be
the cause of nerve palsy syndromes and vascular problems. They
are of particular importance during diagnosis of injuries of the
plexus, neck dissections, infraclavicular block procedures and
surgical approaches to axillary region tumors where these
unusual distributions are prone to damage. Further, identification
of specific nerves originating from posterior cord of brachial
plexus is necessary during neurotization processes [12-14].

In the present study, similar to conventional descriptions,
radial nerves consistently originated from the posterior cord as its
terminal branch [1]. This implies that it is a reliable landmark
after which the other nerves can be identified.

Johnstone etal reported in Kenyan population [15] thatis only
8 out of 75 (10.7%) posterior cords showed the classical
branching pattern. 43(57.3%) lower subscapular, 8(10.3%)
thoracodorsal and 8(10.3%) upper subscapular nerves came
from the axillary nerve instead of directly from posterior cord. A
new finding was that in 4(5.3%) and in 3(4%) the medial
cutaneous nerves of the arm and forearm respectively originated
from the posterior cord in contrast to their usual origin from the
medial cord. As compared to present study classic pattern
findings areveryless [Table 1].

Priti choudhary et al. [16] reported that normal branching
pattern of the posterior cord was encountered in 52 (86.67%)
limbs, the remaining 8 (13.33%) being variants in one form or the
other as compared to our study classic pattern finding are more
and variation findingare lessinnumber [Table 1].

The thoracodorsal nerve was given from the posterior cord in
90% of cases. This is within the range of 78.6% and 98.5%
described in literature [12]. The rest originated from the axillary
nerve (10%) which was similar to 8.9% found by Ballesteros &
Ramirez [17] but slightly lower than 13% reported by Fazan et al
[18]. A hitherto unreported finding is that one thoracodorsal
nerve originated from a common trunk with upper and lower
subscapular nerves. Unreported finding of present study is the
extra nerve arises from posterior cord and supplies the teres
major and lattissimus dorsai. It shows the dual nerve supply of
lattissimus dorsai.
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Clinically, trauma of the posterior wall of the axillary region could
present with a wide range of degrees of muscle impairment.
Variations described here may explain these presentations which
depend on lesion level and the degree of involvement of the
thoracodorsal nerve's several origins. For instance, lesions
involving axillary nerves that give rise to thoracodorsal nerve may
produce more extensive functional lesions including latisimus
dorsi, deltoid and teres minor muscles.

Subscapular nerves exhibited wide variations in origin and
order of branching similar to literature reports [12]. Upper
subscapular nerve originated from axillary nerve in 8%, higher
than values reported by other studies. The nerve originated as a
single nerve in 46 (92%) cases, 2 separate branches in 4% and as
three trunks in one 2% case. 20% lower subscapular nerves were
given off by axillary nerve which is very less range of 54-57.3%
reported [12,18-20].

Knowledge of these variations is important to vascular
surgeons working on this region. The posterior cord unusually
gave origin to the extra branches in 12% cases. These previously
unreported findings are important in explaining outcome of
anestheticblocks and in interpreting nerve injuries.

For a surgeon, to have the various patterns of the brachial
plexus at his finger's ends is essential in the light of not only the
frequency with which the surgery is performed in the axilla and
the surgical neck of the humerus and the rapid development of
microsurgical techniques but also to give explanations when
encountering an incomprehensible clinical sign [19].

Table 1: Observation of present study:

Type of Observation No. of cases %
Classic pattern (UTLAR)* 38 76
Variation in order of branching 6 12
Variation in number of branches 638 12
Total 50 100

Note: * U- Upper subscpular nerve, T- Thoraco dorsal nerve,
L- Lower subscapular nerve, A- Axillary nerve, R- Radial nerve.

Table 2: Variation in order of branching pattern of posterior
cord:

Type of variation No. of cases %
All the branches arises same level 2 4
Posterior cord divide into two part 4 8
Total 6 12

Note: * U- Upper subscpular nerve, T- Thoraco dorsal nerve,
L- Lower subscapular nerve, A- Axillary nerve, R- Radial nerve.

Table 3: Variation in the number of branches arising from
posterior cord

Type of variation No. of cases %
Variation in number of subscapular 4 8
nerves

Other extra branch 2 4

Total 6 12

Figure 1: showing the variation in the number of sub scapular nerves
SN : SubscapularNerves

Figure 2: showing the posterior cord divide into two divisions, radialand
axillary. Axillary division gives all other branches of posterior cord.
PC: Posterior cord, RD: Radial division, AD : Axillary division, USN: upper subscpular
nerve, LSN : Lower subscapular nerve, TDN :- Thoracodorsal nerve

Figure 3: showing the extra branch from the pesterior cord which
supply the teres major and latissimus dorsi

PC: Posterior cord, EB: Extrabranch, BTTM: Branch to teres major, BTLD:
Branch to latissimmus dorsi, TDN : Thoraco dorsal nerve

-—

i

Figure 4: showing the all the branches of pesterior cord of brachial
plexus arises from same level

PC: Posterior cord, RN: Radial nerve, AN: Axillary nerve, USN: Upper subscapular
nerve, LSN: Lower subscpular nerve, TDN:- thoracodorsal nerve,
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4. Conclusion:

The brachial plexus is a group of nerves originating from the
spinal cord. These nerves are mainly responsible for movement
and sensation of the arm and hand. Brachial plexus injuries are
very serious and can cause partial or complete loss of function or
sensation of the involved upper extremity.

Majority of posterior cords in studied population display a
wide range of variations. Anesthesiologists administering local
anesthetic blocks, clinicians interpreting effects of nerve injuries
to the upper limb and surgeons operating in the axilla should be
aware of these patterns to ensure correct management and avoid
inadvertent injury. A wider study of the branching pattern of
infraclavicular brachial plexusis recommended.

Knowledge of variations in anatomy is important to
anatomists, radiologists, anaesthesiologists and surgeons, and
has gained more importance due to the wide use and reliance on
computer imaging in diagnostic medicine [20]. Also, the presence
of anatomic variations of the peripheral nervous system is often
used to explain unexpected clinical signs and symptoms.
Descriptions of nerve variations are useful in clinical and surgical
practice, since an anatomical variation can be the cause of nerve
palsy syndromes and vascular problems. In particular, anatomical
variations of the human brachial plexus are very important to
note during neck dissections, while managing axillary tumors,
where these unusual distributions are prone to damage. They may
also have clinical importance in diagnosis of injuries of the plexus.
In image-processed three-dimensional volume-rendered
magnetic nuclear resonance scans, which allow visualization of
the entire brachial plexus within a single composite image [21],
knowledge of this variation may be useful for surgeons for
improved guidance during infra clavicular block procedures and
for surgical approaches for brachial plexus region tumours.
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