SHOULDER
DYSFUNCTION

Shoulder Dysfunction
■ Wide prevalence rates of shoulder pain reported in the literature
–

After RND (10-100%), MRND (0-100%), SND (9-25%) [Gane,
2017]

■ Patients may experience long-term pain and limited ability to reach
and carry objects even if SAN has been preserved [Van Wilgen, 2003]
– Patients who undergo SAN-preserving neck dissections have
been shown to demonstrate dysfunction to the SAN determined
by electrophysiological assessment [Goldstein, 2014, Bradley,
2011]
■ Risk Factors [Gane, 2017]
–

Neck dissection including level V

–

Undergoing SND II – IV, SND II-IV or MRND or having sacrifice of
the SAN

Spinal Accessory Nerve
NECK DISSECTION LEVELS
Ia
Submental
Ib

Submandibular

IIa

Upper jugular (anterior to XI)

IIb

Upper jugular (posterior to XI)

III

Middle jugular

IV
Va

Lower jugular
Posterior triangle (XI)

Vb

Posterior triangle
(transverse cervical vessels)

VI

Central compartment
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Theory
■ Dysfunction of SAN is due to neurapraxia,
axonotmesis or neurotmesis
– Possible causes include:
■ Traction during surgery
■ Microtrauma
■ Devascularization

[Bradley, 2011; Speksnijder 2013]

Trapezius Muscle

SAN Palsy
•

Trapezius
paralysis/dysfunction, atrophy

•

Scapular dyskinesis

•

Shoulder girdle depression

•

Decreased active shoulder
abduction

•

Shoulder, neck pain

[Kelley MJ, Kane TE, Leggin BG. Spinal accessory nerve palsy: associated signs and symptoms. J Orthop Sports
Phys Ther. 2008 Feb;38(2):78-86.]
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Physical Examination
Shoulder Specific
■ Shoulder A/PROM
■ Visual Assessment
– Resting Shoulder Girdle Alignment
– Visual Assessment of Scapular Motion
– Visual Inspection for Atrophy

■ Special Tests
■ Manual Muscle Tests

Shoulder AROM

Shoulder PROM

• Forward Elevation
• Abduction
• External Rotation at 0°
Abduction
• External Rotation at 90°
Abduction
• Internal Rotation
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AROM verse PROM

=
Stiff Shoulder/Adhesive Capsulitis or Pain
Example: Active FE=90°; Passive FE=90°

AROM verse PROM

<
Neuromuscular Dysfunction
Example: Active FE=90°; Passive FE=160°

Assessment of Scapulohumeral
Motion:
Active Shoulder Flexion

Roren A et al. Specific scapular kinematic patterns to differentiate two forms of dynamic
scapular winging. Clin Biomech (Bristol, Avon). 2013 Oct;28(8):941-7.
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Assessment of Scapulohumeral
Motion:
Active Shoulder Abduction

Resting Shoulder Girdle Alignment

Internal rotation

SANP
50.5 (4.3)

LTNP
31.9 (4.7)

Upward rotation

-9.0 (3.6)

1.5 (2.6)

Posterior tilt

-4.8 (4.5)

-13.8 (5.0)

Roren A et al. Specific scapular kinematic patterns to differentiate two forms of dynamic
scapular winging. Clin Biomech (Bristol, Avon). 2013 Oct;28(8):941-7.

Shoulder Special Test:
Scapular Flip Sign

[Kelley MJ, Kane TE, Leggin BG. Spinal accessory nerve palsy: associated
signs and symptoms. J Orthop Sports Phys Ther. 2008 Feb;38(2):78-86.]
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Shoulder Special Test:
Plus Test

Manual Muscle Test:
Serratus Anterior

Manual Muscle Test:
Trapezius
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Head and Neck Cancer
Related Shoulder Disorders

Adapted from McClure PW, Michener LA. Staged Approach for Rehabilitation Classification: Shoulder
Disorders (STAR-Shoulder). Phys Ther. 2015;95:791-800.

Management of Spinal
Accessory Nerve Palsy
■

Goal: Prevent
– Adhesive
capsulitis
– Brachial
plexopathy
– Subacromial
impingement
syndrome
– Myofascial pain
syndrome
– Sternoclavicular
joint instability
– Anterior chest wall
flexibility deficits

■

Pain management
– Manual therapy
– Positioning
– Orthosis or
taping

■

Patient Education
– Posture
– Shoulder
protection

■

Exercise
– Range of motion
– Stretches

Recovery
■ Loss of less than 20–30% of the axons, recovery is
predominantly by collateral sprouting from surviving axons,
and occurs over 2–6 months
■ When more than 90% of axons are injured, the primary
mechanism of repair is regeneration
– Peripheral neuron’s capacity to initiate a regenerative
response appears to persist for at least 12 months after
injury
– The rate of axonal regeneration has been assumed to be
1 mm per day (1 inch per month)

[Burnett MG, Zager EL. Pathophysiology of peripheral nerve injury: a brief review. Neurosurg Focus. 2004 May 15;16(5):E1.]
[Campbell WW. Evaluation and management of peripheral nerve injury. Clin Neurophysiol. 2008;119(9):1951-65.]
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12

Amplitude (mV)

10
8
RND

6

FND
4
2
0
Pre-op

Week 3

Month 3

Month 9

RND: Radical neck dissection
FND: No sacrifice of SAN

It can take longer than 9
months…
6 months post-op

16 months post-op

Management of Spinal
Accessory Nerve Palsy
■

Goal: Restore
– Shoulder Muscle Performance
■

Scapular stability
– Isometric contractions while
maintaining proper scapular
position
– Isotonic contractions while
maintaining proper scapular
position

■

Resistive exercises to strengthen
available muscles
– Rhomboids, Serratus Anterior,
Levator Scapulae
– Trapezius if muscle recovery
evident
Manual techniques
– Manual Scapular Muscle
Resistive Training
– Proprioceptive Neuromuscular
Facilitation

■

■

T-band biceps curl
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McNeely 2008 & 2015
Progressive Resistance Training (PRT)
■

Patients 2-180 months after neck dissection with signs of accessory nerve
palsy

■

PRT vs. Standardized Exercise Protocol

■

PRT Protocol

–
–
–

Frequency: 2-3 x/week for 12 weeks
Volume:10-15 reps x 2 sets of 5-8 exercises
Intensity: 25-30% 1-repetition maximum progressing to 60-70%
by end of 12 weeks

■ Resistance weight was increased by 1 kg to 2.5 kg once the participant
was able to complete 2 sets of 15 repetitions with proper form
■

PRT + ROM and stretching
–

Greater improvement in shoulder pain & disability at 12 weeks

–
–

Greater improvement in AROM (ER) and PROM (ABD) at 12 weeks
Greater improvement in muscle strength and endurance at 12 weeks

–

At 12 months, those who participated in resistive exercise regardless of group
demonstrated better function and QOL than those who did not

[McNeely ML et al. Sustainability of outcomes after a randomized crossover trial of resistance exercise for shoulder
dysfunction in survivors of head and neck cancer. Physiother Can. 2015;67:85-93.]
[McNeely ML et al. Effect of exercise on upper extremity pain and dysfunction in head and neck cancer survivors: a
randomized controlled trial. Cancer. 2008;113:214-22.]

McNeely, 2008 & 2015 Exercise
Protocols
Exercise
Movement
Scapular
retraction
Shoulder elevation
Elbow flexion

Elbow extension
Scapular
protraction

Standard Protocol
Scapular retraction: elastic
band
Shoulder elevation: elastic
band
Bicep curl with free weight;
with scapular supported
manually or against wall
Elbow extension in supine:
free weights
Scapular protraction in
supine: free weights

Progressive Resistive
Protocol
Vertical row machine
Shoulder shrug: pulley
weights
Bicep curl machine

Elbow extension
machine
Vertical bench machine
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McNeely, 2008 & 2015 Exercise
Protocols
Exercise
Movement
Shoulder
horizontal
abduction
Shoulder
elevation

Standard Protocol

Bent-over row or prone
horizontal abduction with
physio-ball: free weights
Shoulder press with plinth
on incline to sitting to
progress range of motion:
free weights
Shoulder
Shoulder abduction in
abduction in
prone; with external
plane of scapula rotation – progress to
standing: free weights

Progressive Resistive
Protocol
Same as Standard
Protocol
Same as Standard
Protocol or Shoulder
Press
Same as Standard
Protocol

Additional exercises prescribed if
trapezius muscle recovery evident

McGarvey, 2015
■ Subjects
– s/p neck dissection with
accessory nerve
preservation within the
past 8 weeks
– Clinical signs of accessory
nerve shoulder dysfunction
■ Control Group
– Cervical AROM and GH
AAROM
– Advice about scar tissue
massage, correct posture,
and encouraging
functional use of the upper
limb

■ Intervention Group
–

Cervical AROM and GH AAROM

–

Scapulothoracic resistance
exercises

■

■
■
■

–

10-15 repetitions, 1-2 sets

Shoulder Shrug or overhead press
Single-arm row in standing or
single-arm row in prone
Horizontal adduction/flexion,
bilateral arm wall push up, or
scapular protraction in supine

Dosage
■

Intensity: 0.5 kg

■
■
■

Volume: 8-12 times for 2-3 sets;
Rest interval: 1 minute rest
Frequency: 3x/wk x 12 weeks

–

Increased by 0.5 kg when
participant could safely perform
the exercise after at least a week

McGarvey AC et al. Maximizing shoulder function after accessory nerve injury and neck dissection surgery: A
multicenter randomized controlled trial. Head Neck. 2015;37:1022-31.

McGarvey, 2015
■ Results
– Improved active shoulder flexion, active shoulder abduction, and
self-report of function over time in both groups
– Better active shoulder abduction ROM at 3 months than control
group but no difference at 12 months
■ Discussion
– Challenges with adherence during study period
– Some participants in control group ended up receiving
additional physical therapy

McGarvey AC et al. Maximizing shoulder function after accessory nerve injury and neck dissection surgery: A
multicenter randomized controlled trial. Head Neck. 2015;37:1022-31.
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