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P
atients frequently present with
pain in the cervical spine and
upper extremity in such a way
that it is unclear whether the
source of the complaint origi-

nates in the cervical spine, shoulder or
both. The goal of this article is to teach the
neurologist to screen patients with upper
extremity complaints for underlying shoul-
der pathology as part of the differential
diagnosis in radiculopathy as well as a sec-
ondary diagnosis in patients with com-
plaints relative to the cervical spine.

Case Presentation
A 54-year-old male presents with gradual
onset of pain in the cervical spine that radi-
ates into the right “shoulder” and arm,
which started five months ago. He first
began to notice shoulder pain at work dur-
ing reaching activities. The pain is a dull
ache, which is at times burning in nature.
Pain radiates from the trapezius area to the
lateral aspect of the shoulder and the scapu-
la and along the upper arm and occasional-
ly down to the right thumb. The pain is
exacerbated by sleeping with his arm over-
head, combing his hair or turning his head.
He has tingling into his thumb and the
arm feels weak. The patient reports that he
previously had episodes of neck pain and
has arthritis in his neck.

Physical exam reveals cervical range of
motion restricted in all directions, and
there is pain in the area of the trapezius and
shoulder with side bending the neck to the
right and left. There is pain with active and
passive shoulder abduction and forward

flexion. There is 4/5 strength with shoulder
abduction and wrist extension. There is
diminished sensation to pin prick along the
lateral aspect of the elbow and thumb. The
patient holds his neck in a stiff posture.
Reflex in the right biceps is mildly dimin-
ished. The Babinski sign is normal. 

MRI of the cervical spine reveals a C5-
C6 disk herniation impinging into the left
lateral recess. MRI of the shoulder is
remarkable for a supraspinatus tendonitis.

Diagnostic Work-up
Pain in the area of the cervical spine can
occur secondary to pathology involving the
vertebrae, intervertebral disc, zygapophy-
seal joint (z-joint) and myofascial struc-
tures. Referral patterns of the z-joints,
which are innervated by the medial
branches of the dorsal rami, are as follows:
the C2-3 provokes occipital pain; C3-4
and C4-5 radiates to the trapezius, and C5-
6 and C6-7 can cause pain in the area of
the shoulder. This was mapped out initial-
ly by Dwyer1 and later Aprill2 who anes-
thetized the medial branch above and
below the symptomatic joint. Paresthesias
and pain may also occur distally secondary
to median and ulnar nerve pathology.
Neurologic injuries may involve the nerve
root, brachial plexus and peripheral nerves
including the suprascapular, axillary and
long thoracic nerves. 

Pathology involving the rotator cuff,
labrum and glenohumeral joint can cause
pain in the shoulder area as well as into the
cervical spine, trapezius and shoulder
blade. Weakness secondary to C5 or C6
nerve root pathology and the aforemen-
tioned neurologic structures results in a
weak rotator cuff and secondary biomech-

anical instability that can cause secondary
shoulder complaints. Vascular pathology,
including DVT and arterial insufficiency,
can cause radiating pain into the shoulder
and upper extremity. Visceral pathology
such as cholecystitis, pulmonary embolism,
pneumonia and cardiac disease can cause
radiating pain to the shoulder and scapula.

In addition, the semantics of medicine
can lead to confusion. Patients present with
preconceived notions of their diagnosis and
may state that they have “pain in the shoul-
der” when they are really referring to the
trapezius or shoulder blade area. Ask the
patient to identify the location of the pain
as well as the pattern of radiation and loca-
tion of paresthesias. Evaluate if cervical
spine motion historically causes pain into
the arm or if movement of the shoulder
causes the discomfort into the shoulder,
upper arm or trapezius. Pain that radiates
below the elbow generally is more consis-
tent with cervical radicuopathy. Pares-
thesias in the area of the shoulder, lateral
elbow or thumb are reminiscent of prob-
lems with the C4, C5 and C6 nerve roots,
respectively. Diffuse upper extremity pares-
thesias raise concerns of brachial plexopa-
thy. However, just because there are neuro-
logic complaints doesn’t rule out the possi-
bility of concurrent shoulder pathology.

A focused neuromuscular exam that
assesses strength, reflexes and sensation in
the affected and contralateral limbs is im-
portant. Patients with radiculopathy may
demonstrate subtle weakness, a reduced
reflex or a sensory loss. Weakness in the
shoulder abductors, external rotators and
biceps points toward a C5 radiculopathy. If
the wrist extensors are weak, C6 is suspect-
ed; C7 radiculopathies present with triceps
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with Cervical Radiculopathy
Locating the source of upper extremity pain can be challenging. 
Here’s advice on tracing it to its origin.

EXPERTOPINION
Edited by Steven Mandel, MD

14 Practical Neurology January 2008



weakness. Weakness in the shoulder abduc-
tors and external rotators but not the biceps
must make one suspicious of rotator cuff
pathology. Sensation in the dermatomes of
the cervical roots and peripheral nerves
must be evaluated. Dermatomal distribu-
tion is as follows: 

C4: over the acromion
C5: lateral elbow
C6: extensor surface of thumb
C7: extensor surface of middle MCP
C8: extensor surface of 5th MCP
T1: over the medial epicondyle
Sensation to the lateral shoulder is sup-

plied by the axillary nerve. Reflexes may be
diminished in the biceps with C5 radicu-
lopathy or pathology involving the upper
trunk and lateral cord of the brachial plexus
or the musculocutaneous nerve. The wrist
extensor jerk may be diminished with C6
or upper trunk and posterior cord patholo-
gy as well as proximal radial nerve patholo-
gy. Decreased triceps jerks may be seen
with C7 radiculopathy, upper and middle
trunk, posterior cord or radial nerve

injuries. Tinel’s sign over the median or
ulnar nerves may also reproduce paresthe-
sias which may be from peripheral nerve
pathology. Patients with suspected cervical
pathology should always be checked for
lower extremity weakness, hyperreflexia
and signs of myelopathy as well. 

The cervical exam should include obser-
vation and palpation of cervical spine and
trapezius and scapular musculature as well
as range of motion of the cervical spine and
shoulder. The trapezius and scapular
myofascial structures should be checked for
trigger points. Provocative maneuvers such
as Spurling’s test may reproduce radiating
pain into the extremity secondary to cervi-
cal radiculopathy. The patient extends the
neck and rotates their head as the examin-
er applies downward pressure of the head.
The test is considered positive if pain radi-
ates into the limb ipsilateral to the side at
which the head is rotated. Validity studies
by Viikari-Juntura showed sensitivity to be
low at 40-60 percent while specificity is 92-
100 percent.3,4

The shoulder exam should
include observation and inspection
as well as palpation and range of
motion of the shoulder. Scapular
winging with abduction or forward
flexion may be suspicious for spinal
accessory or long thoracic nerve
lesions. Supraspinatus and infra-
spinatus atrophy can be observed in
massive rotator cuff tears and in
entrapments of the suprascapular
nerve. Deltoid atrophy may be seen
with axillary nerve lesions. Shoulder
pathology may be accompanied by
tenderness over the greater tuberosity
and subacromial bursa. The biceps
tendon is palpated anteriorly in the
bicipital groove and may become
inflamed and painful in rotator cuff
injuries. Palpate the acromioclavicu-
lar joint to evaluate for tenderness
that can reflect acromioclavicular
osteoarthris or dislocation. 

Evaluate active and passive range
of motion in all planes of shoulder

motion as well as scapulohumeral rhythm.
Assess internal rotation by having the
patient reach behind and extend their
thumb up the spine. Patients with rotator
cuff tears tend to have a decrease in gleno-
humeral joint motion. Decreased active
elevation with normal passive ROM is usu-
ally observed in rotator cuff tears secondary
to pain and weakness. When both active
and passive motion is diminished, adhesive
capsulitis or glenohumeral joint osteo-
arthritis must be considered in isolation or
in addition to rotator cuff pathology. 5

Rotator cuff injuries secondary to
impingement syndrome are associated with
pain at 60-120° of forward flexion when
the rotator cuff tendons are compressed
against the anterior acromion and cora-
coacromial ligament. Muscle testing is per-
formed to evaluate the relevant muscles on
an individual basis. The subscapularis can
be assessed by the lift-off test. This is per-
formed by internally rotating the arm
behind the back while the hand is lifted
away from the back against resistance. The

Algorithm for Evaluation of Shoulder Pain in the Presence of Cervical Pathology

History and Physical

Internal medicine
consultation

Visceral complaints: vague inter-
scapular and scapular pain radiating

to shoulder and shoulder blade

Cervical and/or trapezius pain (with
or without shoulder complaints)
radiating to shoulder or elbow

Pain complaints: over the shoulder
accompanied by pain in the shoul-

der with range of motion

Differential diagnosis:
• fracture
• rotator cuff tear/tendonitis
• glenohumeral osteoarthritis
• acromioclavicular injury or
osteoarthritis
• labral tear

Differential diagnosis:
• cervical facet dysfunction
• fracture
• myofascial pain
• cervical HNP/radiculopathy
• plexopathy

– upper trunk
– lateral, posterior cord

• peripheral nerve lesion
– axillary
– suprascapular
– long thoracic
– spinal accessory

• vascular
– deep vein thrombophlebitis
– arterial insufficiency

Differential diagnosis:
• vascular

– cardiac
– aortic dissection

• gastrointestinal
– peptic ulcer disease
– cholecystitis
– pancreatitis

• pulmonary
– pneumonia
– malignancy

Diagnostic options:
• X-ray of shoulder
• MRI of shoulder
• MRI arthrogram of 
shoulder
• diagnostic injection

– glenohumeral joint
– acromioclavicular joint

• ultrasound of rotator cuff

Diagnostic options:
• electrodiagnosis
• MRI of cervical spine
• MRI of brachial plexus
• diagnostic injection

– selective nerve root block
– medial branch of dorsal root

• arterial, venous doppler studies
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infraspinatus and teres minor is isolated
best in 90° of forward flexion with the
elbow flexed to 90°, while testing external
rotation Significant weakness in external
rotation is observed in large rotator cuff
tears.1 It is difficult to examine the
supraspinatus in isolation. The patient
externally rotates the arm while the exam-
iner forces the arm into internal rotation by
holding the elbow with one hand and
pushing down on the wrist. A variety of
provocative maneuvers of the shoulder
exam aid in the proper diagnoses as well:

• The Supraspinatus Test (“Empty Can
Test”). Have the patient horizontally abduct
the arm to 90 degrees followed by forward
flexing at 30 degrees while the thumb
points toward the floor. Apply a downward
force over the patient’s elbow as the patient
attempts to resist. This is painful when
there is supraspinatus tendon pathology.

• The Drop-arm Test. The arm is passive-
ly abducted to 90 degrees with the elbow
extended. The patient slowly lowers the
arm back to the same side. If the patient is
unable to lower the arm slowly or has
severe pain while performing the maneu-
ver, the test result is considered positive. 

• The Neer Impingement Test. The shoul-
der is forcibly forward flexed and internal-
ly rotated, which forces the greater tuberos-
ity against the anterior inferior surface of
the acromion. Pain occurs when there is an
overuse injury involving the supraspinatus
muscle and possibly to the biceps tendon. 

• The Hawkins-Kennedy Impingement
Test. Forward flex the shoulder and elbow
to 90° and internally rotate the shoulder.
Pain is present when the supraspinatus ten-
don comes in contact with the anterior
portion of the coracoacromial ligament. 

• The Apprehension Test assesses for
glenohumeral shoulder instability. Passively
abduct the arm to 90 degrees while placing
the arm in maximum external rotation,
then place a posterior force directed anteri-
orly on the posterior humeral head. When
chronic anterior instability exists, the
patient becomes apprehensive and will
complain of shoulder pain.5

Diagnosis of shoulder pathology begins
with the exam. Frequently, MRI is ordered
later in the course of therapy if the patient
is recalcitrant to treatment. MRI is a useful
adjunct but changes in the rotator cuff can
be seen in patients without any shoulder
complaints. Sher et al. obtained MRI scans
for 96 asymptomatic individual and found
that 33 percent had either a partial-thick-
ness or full-thickness rotator cuff tears.
There were 14 full thickness tears and 19
partial-thickness tears. Fifty–four percent
of the 46 individuals who were older than
60 years old had rotator cuff tears.6

Neuroimaging and electrodiagnostic
testing is indicated when localizing signs
and symptoms suggest a nerve root injury
or when persistent symptoms do not
resolve with conservative therapy. MRI is
the study of choice to evaluate for a disk
herniation; however, the presence of a disk
herniation may or may not be significant.
Boden et al found MRI abnormalities in
19 percent of asymptomatic patients.
Fourteen percent of patients who are less
than 40 years old have MRI abnormalities
without symptoms. Twenty-eight percent
of asymptomatic patients over age 40 have
MRI abnormalities.7 Radiculopathies can
occur without structural findings on MRI
and, likewise, without EMG findings.
Also, EMG may be negative in up to 30-40
percent of radiculopathies.8

Concluding Thoughts
Shoulder pathology must always be consid-
ered in the work-up of cervical spine and
upper extremity complaints. The patient in
the case presentation has a history compat-
ible with C6 and possibly C5 radiculopa-
thy. However, his history and physical
clearly are worrisome for either primary or
secondary rotator cuff dysfunction. Histor-
ical clues to look for shoulder pathology
include pain in the shoulder region that is
worse with reaching or shoulder motion. 

Cervical spine exam should always
include active and passive range of motion
of the shoulder. If pain is provoked in the
region of the shoulder, further shoulder

evaluation should be performed. Prefer-
ential weakness in the shoulder abductors
and external rotators in the absence of
biceps weakness should raise the index of
suspicion for a rotator cuff tear. While an
MRI may reveal a rotator cuff tear, without
an appropriate history and physical it is not
proof of a symptomatic condition. Similar-
ly, a cervical disc herniation does not mean
the patient is symptomatic from radicu-
lopathy and does not mean that the patient
can’t have symptomatic shoulder patholo-
gy, which could be separate from the cervi-
cal injury or secondary to biomechanical
instability from C5 or C6 radiculopathy.

Consider referral to a musculoskeletal
specialist if shoulder pathology is suspect-
ed. Physical therapy for range of motion
and strengthening in combination with
NSAIDs and analgesics are the primary
treatment options. Injections into shoulder
structures may be used for therapeutic and
diagnostic purposes. More urgent reasons
for evaluation might include acute onset of
weakness from suspected rotator cuff tears
in the younger patient who has heavy phys-
ical demands from vocational and recre-
ational pursuits. PN
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