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Abstract

Injury to upper trunk of Brachial Plexus is the theemmon injury pattern. Major functions affectéwdse of supra
scapular nerve (SSN), axillary nerve (AXN) and nuscutaneous nerve (MCN) which resulting dysfunctad elbow
flexion shoulder abduction and internal rotatiarirdplexal nerve donors are more efficacious than epteaal nerve
donors and expendable.
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I ntroduction

Injury to upper trunk of Brachial Plexus is the mos Below the clavicle - lateral and medial pectoraives
common injury pattern. Major functions affected ¢80 and thoracodorsal nerve

of supra scapular nerve (SSN), axillary nerve (AXN) In the axilla - ulnar, median and radial nerve

and musculocutaneous nerve (MCN) which resulting
dysfunction of elbow flexion shoulder abduction and ~ The pectoralis major muscle has innervations fréim a
internal rotation. The most common target nerves th  the roots of the brachial plexus and hence at lewgest

need neurotisation in adult traumatic brachial péex medial or lateral pectoral nerve could be availasien
injuries are the MCN, AXN and the SSN; if suffidien axon source, since target neurotisation is ideddige
donors are available then the LTN and uncommordy th  without the use of an interposition nerve graft Aadce
SAN need to be neurotised also it is essential to do a cadaver study to deterrhime

much of the donor nerve would be available and dase
Intra-plexal nerve donors are more efficacious than on this finding which nerves could be the potential
extraplexal nerve donors and expendable donors that targets. The purpose of the cadaveric study is to

have been used are as follows: determine the feasibility of using the medial peato
In the neck - nerve to subclavius nerve as a donor for neurotisation in partial pexu
injuries.

M aterials and M ethods

The present cadaveric study was carried out iaubepsy room of forensic department at our insihdtween the years
2010 - 2011. The dissection was carried out oreegtide of the body in 3 cadavers and only on atean 4 cadavers.
From Seven fresh cadavers, ten Brachial Plexuses digsected. Brachial plexus exploration was peréal in standard
fashion. An incision is made along the deltopedtgraove from the clavicle to the axilla and themtnued distally to

the medial aspect of the arm (Fig 1). Entire swfatcpectoralis muscle was exposed after skin abduganeous tissue
was reflected. Through the interval between cldaicand sternocostal parts the emergence of Thacaomial vessels

identified. The under surface of muscle is fre@arfrsubjacent planes to expose the vessels andsi@nge? & 3). The
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humeral insertion of pectoralis major muscle wamgected the medial and lateral pectoral nerves @xplored and
traced upto their origin from medial and lateralds

Med pec n

e \;“‘.';

Fig-3: Medial pectoral nerve piercing pec.minor-supplying pec.major on its undersurface
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Fig-4: length of medial pectoral nerve approx.8cms

Inclusion Criteria: All the cadavers dissected were male, age rangomg 85 — 60 years
Exclusion Criteria: Females and children were excluded from the study.

Results

In all dissections, the lateral pectoral nervesna&w a
constant course parallel to thoracoacromial ves$éks
medial pectoral nerves deep aspect of pectorali®mi

as a single trunk and gave 1 to 2 branches to adisto
major on its under surface. Our dissection revealed
Ansa formation between lateral and medial pectoral
nerves. Average length of medial pectoral nervaavit
proximal intraneural and distal intramuscular disiss

was about 80 mm and a mean diameter ranging between
1.4 and 2.7 mm with defined component spinal inputs
from C8 and T1(Fig 4) Medial pectoral nerve carchea
musculocutaneous nerve from lateral cord and cannot
reach axillary nerve. Fascicular count is not done.

Discussion

Traumatic brachial plexus injuries represent a
significant public health problem affecting morearth
1% of multi-trauma victims and nearly 5% of
motorcycle accidents [1]. The use of nerve transfer
procedures has become well established, providing
peripheral nerve surgeons with multiple treatment
options for proximal and intraplexus injuries. Tées
approaches utilize both intraplexus and extraplexus
motor donors such as the MPN. Other utilized rerve
include the intercostals, thoracodorsal nerve, long
thoracic nerve, phrenic nerve, distal accessoryeper
ipsilateral C7 root, contra lateral C7 root, ane th
suprascapular nerve [2,3,4]. Although well desatilye

the literature, the utility of the MPN as a donarve
remains controversial [5,6,7] due to the limitaian
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length, inappropriate diameter match, and potelatis
of shoulder internal rotation.

The MPN arises from the medial cord of the brachial
plexus via the C8-T1 ventral rami. This nerve may
originate from the anterior division of the infarimunk

[8]. It then travels posterior to the first part tfe
axillary artery and unites anterior to this arteryorm a
loop (ansa pectoralis) with a branch from the &ter
pectoral nerve [8]. The MPN next innervates the
pectoralis minor muscle and normally pierces this
muscle to end in 2 or 3 branches that then innenvat
pectoralis major muscle. Variations of the MPN are
infrequent. This nerve may supply twigs to the aote
belly of the deltoid muscle and to the acromioaalar
joint. Fibers from the MPN innervating the pectaral
major may travel along the inferior border of the
pectoralis minor instead of piercing it [9]. Onese&as
been described in which the MPN joined the
intercostobrachial nerve [10].

However, 73% are composed of fibers from C8 and T1,
alternatively C8 alone or T1 alone. As an intrapkex
motor donor, the MPN has an increased number of
donor motor axons. Its main trunk contains
approximately 1,100 to 2,100 motor fibers [11].
Cadaver studies show a surgically obtainable length

up to 78 mm and a mean diameter ranging between 1.4
and 2.7 mm, with defined component spinal inpudsnfr

C8 and T1 [12,13].
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Transfer of the MPN to either the MCN or axillary
nerve is well documented in the literature follogin
nonbirth injury. Samardzic et al [14] described 25
patients aged 9-55 years who underwent neurotizatio
from the MPN to the MCN or axillary nerve. More tha
80% in both groups had useful functional recovery.
Merrell et al [15] in a 2001 case series and meta-
analysis, reported using MPN transfer in 1 patgaritof

a total of 35 explorations.

The ages of all patients in the case series rafiged4
months to 67 years, with a median age at time of
surgery of 28 years. Two other publications are
mentioned in the meta-analysis, and they discugs on
successful MPN to MCN transfer and another
successful group of transfers in which MPN was used

Others have transferred the MPN to the
musculocutaneous nerve for repair of obstetric uppe
plexus injuries with excellent functional result$].

In 1993, Brandt & Mackinnon reported use of MPN as
an improved alternative over nerve grafting frone th

root level which was standard at the time for Upper
BPI. This technigue used MPN in transfer to MCN
distal to branch of coracobrachialis.

The success of more distal transfers of fascidles f
median nerve and ulnar nerve to muscular branches o
MCN has limited the need to rely on more proximal
donor nerves. Situations may still arise that regjtie
use of more traditional donors. In addition to
reconstruction of MCN the MPN has been used for
reconstruction of Proximal Spinal Accessory nerve,
long thoracic nerve & axillary nerve.

Transfer of MPN and TDN compared favorably to
transfer of ICN for the MCN in a 62 patient cohort
followed for 3 years. More than 33% of MPN fail to
reach the MCN by 15 mm mean distance and have a
diameter discrepancy of 2.5:1. 85% functional recgv

for the MCN and 82% functional recovery for the AXN
using the medial pectoral nerve for neurotisatior2b
patients [17].

Conclusion

Medial pectoral nerve can reach musculocutaneous
nerve from lateral cord and cannot reach axillagva

and can be used as a donor for neurotisation itapar
plexus injuries. Use of medial pectoral nerve a®aor
may not result in complete pectoral dysfunction.
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