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Abstract

Objective: Upper extremity functional reconstruction after brachial plexus injury is a
challenging task for a reconstructive surgeon. Patients experiencing brachial plexus injuries
bare wearisome economical and social burden. A number of reconstructive options are
described for restoration of elbow flexion. We aim to share our experience of elbow flexion
reconstruction with pedicled bipolar Latissimus dorsi flap at single plastic and reconstructive
surgery center.

Methods: During the time period of 4 years i.e., January 2019 to December 2022, 12 patients
underwent elbow flexion reconstruction with bipolar latissimus dorsi flap after brachial plexus
injuries. All procedures were planned and performed after serial clinical examinations and
EMG-NCS studies. Post operatively patients were followed for routine checkup and
physiotherapy.

Results: Among the patients undergoing elbow flexion reconstruction, 11 patients were male
and one female patient. Average age was 25.66 (range 5-50 years). Average time elapsed since
the time of injury was 12 months in adult population and 6.66 years in pediatric population. All
patients gained MRC grade for elbow flexion (M4) and average range of elbow flexion was 120°
degrees.

Conclusion: Latissimus dorsi is a useful option for elbow flexion reconstruction. Excellent range
of motion and MRC (medical research council) grades of muscle strength can be achieved.
Keywords: Brachial plexus injury, Obstetric brachial plexus injury, elbow flexion, bipolar

latissimus dorsi transfer.

Introduction

Brachial Plexus injuries are commonly encountered after a high velocity road traffic accident [1-6]. Most
commonly affected injury pattern is the C5 to T1 (75%) C5-C6 root injuries (20-25%) and C8-T1 root injury
being the least commonly affected (2-3.5%) [7]. In other cases, lower trunks i.e., C8 — T1 or pan plexus injuries
are encountered. Upper extremity functional reconstruction after brachial plexus injury is a challenging task

for a reconstructive surgeon. Patients experiencing brachial plexus injuries bare wearisome economical and
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social burden. Not only the patient but the family suffers until the patient is able to perform essential tasks.
Early reconstructive options include nerve repair and nerve transfers (8). Later on elbow flexion restoration
can be done via tendon transfers (9). Tendon transfer can be done primarily as in cases with late presentations
or as a secondary procedure (failed primary nerve repair, suboptimal results of nerve transfers).These transfers
can be pedicled or as a free functioning muscle transfer. Among the reconstructive options described, pedicled
options include triceps to biceps transfer, steindlers flexoplasty, unipolar/bipolar pectoralis major transfer and
unipolar/bipolar latissimus dorsi transfer (10, 11, 12, 13). Unipolar transfer was described in 1955 by
Schottstaedt et al. and bipolar transfer was described in 1973 by Zancolli and Mitre. Of these bipolar transfer
is a reliable option when available. It provides a good motor function both in means of power as well as in
means of range of motion. In brachial plexus injuries bipolar latissimus dorsi can be reliably transferred for

elbow flexion reconstruction. We aim to introduce our modification of latissimus dorsi wrap around technique.

Methodology

This study was conducted during the time period of 4 years i.e., January 2019 to December 2022, at the
Department of Plastic and Reconstructive surgery, Liaquat National Hospital, Karachi, Pakistan. Patients
presenting with brachial plexus injuries with functional latissimus dorsi were included. Patients with pan
plexus injuries or those with non-functioning latissimus dorsi were excluded from the study. Twelve patients
underwent elbow flexion reconstruction with bipolar latissimus dorsi flap after brachial plexus injuries. All
muscle flaps were harvested in a routine manner in a lateral decubitus position, bean bag placed under the
torso and an axillary roll to avoid any chance of compression of the axillary nerve. Markings are done with
identification of the landmarks and the incision is marked. Appropriate incision is given on the ipsilateral side
of the back of which elbow flexion is to be restored. Skin flaps are raised separating the muscle from the
overlying subcutaneous tissue of the back, identifying the midline, the posterior axillary fold i.e., the lateral
border of the muscle, the superior attachment (the inferior angle of scapula) and the inferior attachment (the
iliac crest). Prior to diving the attachments the muscle was marked with sutures at 5cm distance to maintain
the resting muscle tension. Flap was elevated from the underlying tissue and rolled. A pocket was created in
the infra-clavicular region and coracoid process was identified and dissected. A subperiosteal dissection was
done to create a space around the radius to wrap the muscle around it. The muscle was retrieved in the
respective limb at the level of anti-cubital fossa (fig 1). New origin was secured at the coracoid process with
ethibond 2-0. The insertion was secured at the radius. Post operatively the limb was kept immobilized in a
splint with elbow at 90° and arm in a sling with abduction pillow. Active flexion within splint was allowed
after 4 weeks. Splint was removed at 9 weeks and active elbow extension was began (15-20° per week). All

procedures were planned and performed after serial clinical examinations and EMG-NCS studies. Post
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operatively patients were followed for routine checkup and physiotherapy. All data was collected on a routine
OPD audit proforma & operative notes, relevant pictures and videos were taken after taking written and

informed consent from patients, keeping patient identity and details confidential.

Figure 1- Intraoperative photographs of bipolar Latissimus dorsi transfer. a) Demonstrating tubed muscle, b)
showing tubed flap transferred to the proximal and distal fixation sites.

Results

A total of twelve patients underwent elbow flexion restoration with bipolar latissimus dorsi transfer. Pediatric
population comprised of 25% (3 patients), presenting with obstetric brachial plexus injury. Rest of the
population (75%) were adult patients who sustained brachial plexus injury after a road traffic accident (7
patients), gunshot injury (1 patient) and fall from height (1 patient). Mean age in our study was 25.66 (range
5-50 years). Right upper extremity was involved in the majority of the patients (66.66%). All patients
underwent detailed preoperative clinical examination and diagnostic EMG-NCS for confirmation. Level of
injury as determined on imaging and electrophysiological examination showed evidence of pre-ganglionic
injury in 9 patients (including two with obstetric brachial plexus injury) and post-ganglionic injury in 3 patients
(including one with obstetric brachial plexus injury). Average time elapsed between time of injury in adult
population was around 12 months and in pediatric population was 6.66 years. All patients had preoperative
elbow flexion range of 10-15 degrees. All patients achieved power of M4 on MRC scale and elbow flexion up
to 130° (range 100-130°) (fig 2). Mean time to return to work was 6.41 months.
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Table 1 - Demographics of the patients along with mode of injury and pre-operative & post-operative flexion

power.

Male 22 right No Brachial Plexus M1 M4 6
injury (fall from
height)
. Male 32 right No Brachial Plexus M1 M4 5
injury
. Male 40  right No Brachial Plexus M3 M4 11
injury
. Male 20 right yes Brachial Plexus MO M4 6
injury
. Male 35 Left No Brachial Plexus M3 M4 5
injury
. Fema 8 Left yes Obstetric Brachial MO M4 6
le Plexus injury
. Male 5 Left yes Obstetric Brachial M1 M4 7
Plexus injury
. Male 7 right No Obstetric Brachial M1 M4 3
Plexus injury
. Male 28 right No Brachial Plexus M2 M4 4
injury
. Male 50 right No Brachial Plexus M3 M4 8
injury
. Male 18 Left yes Brachial Plexus M1 M4 5
injury
Male 45 right No Brachial Plexus M3 M4 11
injury (gunshot
injury)
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Figure 2- Demonstrating 6-months post-operative function of an eight year old girl after restoration of elbow

flexion with bipolar latissimus dorsi transfer.

Discussion

Patients with brachial plexus injury may have varying deficits, involving shoulder, elbow and hand/wrist. Of
these three joints most intricate functions are carried out by hand. An operational elbow with good mobility
and stability is of outmost importance for a person to perform his routine activities (eating, personal hygiene,
social interaction and professional activities) (16, 17). Elbow with a good strength and flexion has been defined
in a number of studies, concluding that a useful function can be achieved with a strength of > M4 and elbow
flexion of 90-100° (18, 19). Elbow flexion reconstruction can be achieved by nerve transfers (8) in early
presentation after brachial plexus injury, spinal accessory nerve transfer to musculocutaneous nerve,
intercostal nerve transfer to musculocutaneous nerve, and Oberlin transfer. In case of late presentation and
other nerve injuries, tendon transfers are a reliable option (9). A number of these transfers have been defined
and are in practice, such as, Steindler flexoplasty, triceps to biceps transfer, uni/bipolar pectorlais major
transfer and latissimus dorsi transfer. Schottstaedt et al. in 1955 described unipolar transfer of the latissimus
dorsi for restoration of elbow flexion. Later Zancolli in 1973 and Stern in 1982 defined bipolar latissimus dorsi
transfer for elbow flexion restoration (15, 20). Although unipolar latissimus dorsi is a useful & recommended
option and a number of studies and case reports have been published (21, 22, 23, 24) it has certain drawbacks
which limit its use, 1) indirect line of pull, 2) limited improvement in supination, 3) potentially difficult distal
fixation, and 4) brachial plexus compression (24, 25, 26, 27). On the other hand bipolar latissimus dorsi

transfer has several advantages over unipolar transfer, these include, 1) stabilization of shoulder joint, 2)
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straight line of pull, 3) better elbow flexion and 4) better range of motion (15, 17, 28, 29, ). Keeping in view
the advantages and results from previous studies, we performed bipolar latissimus dorsi transfer in all our
patients. Key points about the transfer include, 1) preoperative evaluation of the function of the muscle being
transferred through clinical examination and electrophysiological studies, 2) a meticulous technique of harvest
protecting the neurovascular bundle, 3) marking the resting length of the muscle for proper restoration of the
muscle tension. All the patients in our study achieved excellent results. There was minor wound dehiscence

in one patient and seroma at the donor site in 2 patients. Both complications were managed conservatively.
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