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« 29 yo pro football
player injured on a
tackle

* 5 months post injury
— No shoulder flex/abd
— No shoulder ER
— No elbow flexion
— EMG no polys
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The Brachial Plexus
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Supraclavicular Injuries
— C5-6: ~25%
— C5-7: ~25%
— C8-T1:. ~1%
— Pan-plexus (C5-T1): ~50%




Neurolysis

— Rare In isolation

— NAP across neuroma
Nerve repair

— Acute lacerations
Nerve Graft

— Ruptures

Nerve Transfer

— Awvulsion

— Rupture




Timing of
Surgery




« Subacute (3-5 months)
— Majority of cases
— Plexus neurolysis
— Nerve grafting
— Nerve transfers




Timing of Surgery
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Managing the Elbow




Nerve Grafting

 SSEP present
* Minimal scar on path

HAND CENTER



Nerve Grafting
Surgical Technigue
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Nerve Transfers

e Donor EMG normal



Nerve Transfer

Donors




Lateral cord

Pierces CB 7-8 cm distal to
acromion

Travels between biceps and
brachialis

Biceps br 12cm distal acromion

— Single branch bifurcates 60%

— 2 braches 33%, 3 branches 5%
4-5cm distal single brachialis br
arises (92%), often small artery
there

Continuation as LABCN

Anterior view*

usculocutaneous nerve (C5, C6, C7)

(retracted)

Coracobrachialis muscle [ >
Biceps brachii muscle g \

Ulnar nerve
Median nerve

Radlal nerve

Brachialis muscle

Articular branch

Lateral antebrachial
cutaneous nerve
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Surgical Technique
Oberlin




Surgical Technique

Oberlin

Individual fascicular stimulation
targeting FCR and FCU

Some studies suggest
unnecessary

Beware anesthesia paralytics
Tourniguet palsy possible

Results SFT vs DFT same
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Surgical Technique Intercostals
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Nerve Transfer OQutcomes
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Muscle Transfers

Steindler
— Forgotten jewel

Latissimus
Pectoralis
Free gracilis

Triceps
Pec minor
SCM

Restoration of Elbow
Flexion

Bryan J. Loeffler, MD*, Daniel R. Lewis, MD

KEYWORDS

* Elbow flexion ® Tendon transfer ® Latissimus dorsi ® Pectoralis major ® Triceps to biceps
* Steindler flexorplasty

KEY POINTS

o The latissimus dorsi, pectoralis major, flexor-pronator mass, and triceps are all options when
considering muscle transfer to restore elbow flexion, and a thorough preoperative assessment is
required to determine the ideal transfer.

The bipolar latissimus transfer produces the greatest strength and additionally can be performed as
a myocutaneous flap to assist in soft tissue coverage.

Pectoralis major transfer is reliable for restoring elbow flexion, but is the most cosmetically deform-
ing option.

Steindler flexorplasty produces weak elbow flexion, but reduces active supination and often re-
quires concomitant wrist and digital flexion with elbow flexion, which can limit its functional
advantage.

Triceps to biceps transfer restores elbow flexion, but sacrifices active elbow extension and can
produce significant elbow flexion contractures in the long term. Isolated long head of triceps trans-
fer may allow for restoration of elbow flexion without sacrificing active elbow extension, but dinical
results are imited.




Steindler Flexor
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Steindler
Surgical Technigue




Steindler

Outcomes

» Liu et al.
CORR 1993

» Eggers et al
JHS 1992

» Dutton JBJS
1981
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Pectoralis & Latissimus

Indications

Ortht:aroll

e Partial denervation
with C5/6 palsy

 Poor cosmesis pec
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Pectoralis Transfer

Technique

 Sternocostal head pec
+/- graft
» Clark JMP Br J Surg 1946
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Latissimus Transfer
Technique

» SchottstaedtJBJS 1955

» ZancolliJBJS 1973



Pectoralis and Latissimus

Outcomes

» Brooks DM Bone Joint
1959

» Beaton DE. JHS 1995

» Carroll RE JHS 1979
» Botte MJ. CORR 1989
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Delayed presentation [l A
Simpler options e
unavallable

o Free functional muscle transfers remain a powerful upper extremity reconstructive option when
other local transfers are unavailable

« Selection of the donor motor nerve remains challenging, particularly following brachial plexus

Skeletal maturity e

harvest, and disguised donor site.
« Variable outcomes have been reported following free functional muscle transfers that are related to
donor motor nerve availability and reinnervation.

Donor nerve/artery
available for motor

— May “bank™ donors
Can add skin paddle A



Free Gracllis
Technique
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Free Graclilis

Outcomes

» Barrie et al Neurosurg Focus 2004

» Chuang et al JHS 1993
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Thank You
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