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Neck–Shoulder Crossover:  
How Often Do Neck and Shoulder  
Pathology Masquerade as Each Other?
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Edward Rainier G. Santos, MD, Alicia K. Harrison, MD, and David W. Polly Jr, MD

Neck and shoulder pain are common presentations in 
the ambulatory care setting.1-4 Identification of the 
correct pain generator is a prerequisite to effective 

treatment in patients with neck and/or shoulder problems. 
However, distinguishing cervical spine pathology from pri-
mary shoulder disease can be difficult. Neck and shoulder 
symptoms may overlap and coexist because of their proximity 
in anatomical locations, common innervations, and overlying 
musculature.5,6 In addition, there are similar demographics 
for the patients with these 2 types of pathology.7,8 It is not 

uncommon to diagnose and treat a case of cervical spine pa-
thology that initially presented as a shoulder complaint, and 
vice versa.9-11 

A recent best evidence synthesis placed the 12-month inci-
dence of neck pain between 30% and 50%.3 Another systematic 
review placed the 12-month incidence of shoulder pain be-
tween 5% and 47%.12 The relative frequencies of how often one 
type of pain is mistaken for the other are not well established.

We conducted a study to determine the frequency of 
symptomatic neck pathology among patients seen at a shoul-
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Cases of consecutive new patients seen at ortho-
pedic spine and shoulder clinics were reviewed. 
Four percent of spine patients had significant 
shoulder pathology, and 3.6% of shoulder patients 
had significant spine pathology.

Identification of the correct pain generator is a 
prerequisite for effective treatment in patients with 
neck and/or shoulder problems. However, distin-
guishing between the two can be difficult. Relative 
frequencies of how often one is mistaken for the 
other have not been well established.

Six hundred ninety-four new patients were seen 
at the orthopedic shoulder clinic (n = 452) or spine 
clinic (n = 242) at an academic institution during 
a 2-year period. One hundred seven patients had 
previous shoulder surgery, and 39 had previous 
neck surgery. The 548 patients (shoulder clinic, 
345; spine clinic, 203) who had no previous surgery 
were reviewed with respect to workup performed, 
final diagnosis, subsequent operative procedures, 
and incidence of referral from the shoulder clinic to 
the spine clinic and vice versa.

Among the patients seen at the shoulder clinic, 
325 (94.2%) had shoulder pathology, 6 (1.7%) had 
neck but no shoulder pathology, 6 (1.7%) had 
shoulder and neck pathology, and 8 (2.3%) had an 
unidentifiable cause of pain. Of the 12 patients with 
neck pathology, none underwent neck surgery.

Among the patients seen at the spine clinic, 182 
(89.7%) had neck pathology, 5 (2.5%) had shoul-
der but no neck pathology, 3 (1.5%) had neck and 
shoulder pathology, and 13 (6.4%) had an unidenti-
fiable cause of pain. Of the 8 patients with shoulder 
pathology, 1 (12.5%) underwent shoulder surgery.

Our analysis suggests that for patients who 
present to a shoulder surgeon’s clinic for shoulder 
pain, 3.6% will turn out to have neck pathology. For 
patients who present to a spine surgeon’s clinic 
for neck pain, 4% may turn out to have shoulder 
pathology. Thus, approximately 1 in 25 patients 
seen at a surgeon’s clinic for a presumed shoulder 
or neck problem may exhibit neck–shoulder cross-
over, in which pathology in one may be mistaken 
for or coexist with the other. 
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der clinic for shoulder complaints and to determine the fre-
quency of symptomatic shoulder pathology among patients 
seen at a spine clinic for neck complaints. This is the first 
epidemiologic study of the incidence of this neck–shoulder  
crossover phenomenon.

Materials and Methods
Medical records of initial consultations at the spine clinic (JNS, 
ERGS) and the shoulder clinic (JPB) between January 2008 and 
December 2009 were reviewed by 2 observers (SCY, OCK) 
not involved in patient care. Patients who presented with neck 
pain, shoulder and/or arm pain, or a combination of both were 
reviewed. We noted history, physical examination, imaging 
studies, and all diagnostic procedures performed to arrive at 
the final diagnosis. We excluded patients who had undergone 
previous neck or shoulder surgery from the final analysis for 
2 reasons. First, they may have had pain related to previous 
surgery (eg, pseudarthrosis). Second, they may have had a 
more complex clinical presentation. Institutional review board 
approval was obtained before the start of the study. 

The initial impression of pain etiology was based on infor-
mation provided at the patient’s first clinic visit. This infor-
mation included history, physical examination, and imaging 
studies. Further diagnostic workup in the form of additional 
imaging, injection, or specialized nerve tests was performed 
at the surgeon’s discretion (Figure 1). The final recommenda-
tion—surgery, nonoperative treatment, or referral to another 
clinic—was primarily determined by the treating surgeon. 

Shoulder pathology was diagnosed on the basis of detailed 
history, physical examination, and confirmatory findings on 
radiographs and imaging studies (magnetic resonance imaging 

[MRI], computed tomography [CT]). Occasionally, a subacro-
mial or glenohumeral steroid injection was performed to as-
sist in identifying the pain generator. If the shoulder surgeon 
deemed that the pain was not from the shoulder, or suspected 
a spine pathology contributing to the patient’s complaints, the 
patient was referred to the spine clinic. The final recommenda-
tion of the physician receiving the referral was also reviewed.

Spine pathology was similarly assessed. Standing radio-
graphs were routinely evaluated, but additional studies (eg, 
dynamic radiographs, MRI, CT) were ordered when appro-
priate. In addition to epidural or selective nerve root blocks, 
tests such as electromyography (EMG), facet joint blocks, and 
discography were used by spine surgeons as ancillary diag-
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Figure 1. Summary of diagnostic imaging and procedures per-
formed at each clinic.

Table I. Background Data on 548 Patients Who 
Presented at Shoulder and Spine Clinics With  
No Previous Surgery

No. of Patients

Sex Shoulder Clinic Spine Clinic

Females 162 (47%) 105 (52%)

Males 183 (53%) 98 (48%)

Age, y

Mean (range) 53.0 (14-92) 48.2 (8-89)

Median 54 48

<21 y 9 6

21-40 y 71 46

41-60 y 150 122

61-80 y 99 27

>80 y 16 2

Duration of Symptoms

<1 mo 29 16

1-6 mo 90 56

>6 mo 226 131

Inciting Event

Work injury 18 18

Sports injury 38 7

Vehicular accident 37 39

Lifting 16 5

Fall 85 7

No injury 112 88

Unspecified 37 39

Others 2 —

Referral Source

Primary care provider 159 126

Orthopedic specialist 46 20

Medical subspecialist 31 15

Surgical subspecialist 11 1

Self-referred 77 23

Unspecified 21 18

Symptoms

Shoulder and/or arm 343 (99.4%) 33 (16.3%)

Neck 0 (0%) 94 (46.3%)

Neck and shoulder/arm 2 (0.6%) 76 (37.4%)
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nostic procedures. Referral to the shoulder clinic was made as 
deemed necessary by the spine surgeon.

Results
Six hundred ninety-four new patients were seen at the ortho-
pedic shoulder clinic (n = 452) or spine clinic (n = 242) at an 
academic institution during a 2-year period. The cases were 
seen by 2 orthopedic spine surgeons and 1 shoulder surgeon. 
One hundred seven patients had previous shoulder surgery, 
and 39 had previous neck surgery. Five hundred forty-eight 
(345 shoulder, 203 spine) patients had no previous surgery 
and were reviewed for workup performed, final diagnosis, 
subsequent operative pro-
cedures, and incidence of 
referral from the shoulder 
clinic to the spine clinic, 
and vice versa.

Of the 548 patients, 282 
(51%) were male. Mean age 
was 51.2 years (range, 8-92 
years). Nearly half of the 
patients (254/548, 46%) 
were 41 to 60 years old, 
most had symptoms for 
longer than the 6 months 
before their initial consul-
tation, and most (285/548, 
52%) were referred by 
primary care providers  
(Table I).

Among patients seen 
at the shoulder clinic, 325 

(94.2%) had shoulder pathology, 6 (1.7%) had neck but no 
shoulder pathology, 6 (1.7%) had shoulder and neck pathology, 
and 8 (2.3%) had an unidentifiable cause of pain. The most 
common spine diagnosis in the shoulder clinic was spondylo-
sis (7, 2%), followed by herniated nucleus pulposus (3, 0.9%) 
(Table II). All 3 patients diagnosed with a herniated disk re-
sponded well to steroid injections. Of the 12 patients with neck 
pathologies, none underwent neck surgery.

Among patients seen at the spine clinic, 182 (89.7%) had 
neck pathology, 5 (2.5%) had shoulder but no neck pathology, 
3 (1.5%) had neck and shoulder pathology, and 13 (6.4%) had 
an unidentifiable cause of pain. The distribution of shoulder di-
agnoses in the spine clinic was fairly heterogeneous (Table III).

Of the 8 patients with shoulder pathology, 1 (12.5%) under-
went shoulder surgery. This patient was a 51-year-old woman 
with chronic neck, shoulder, and arm pain. Cervical spine 

MRI showed degenerative 
disks at C4–C5 and C5–C6  
(Figure 2), and right shoul-
der MRI showed a superior 
labral anterior-posterior 
(SLAP) lesion (Figure 3). 
The patient was referred to 
the shoulder clinic, where 
she was diagnosed with 
right subacromial bursitis, 
acromioclavicular osteo-
arthritis, and a labral tear. 
Her neck and shoulder 
symptoms were managed 
nonoperatively at first, but 
she decided to have surgery 
after conservative treat-
ment failed. Anterior cer-
vical discectomy and fusion 
of C4–C5 and C5–C6 were 

Table III. Breakdown of Cases Seen at Spine Clinic

Diagnosis No. of Patients

Spine

Spondylosis 107

Herniated nucleus pulposus 41

Cervical spine stenosis 14

Cervical spondylolisthesis/instability 1

Facet joint arthritis 2

Others 18

Shoulder

Rotator cuff tear/sprain 2

SLAP lesion/biceps 1

Adhesive capsulitis 2

Degenerative joint diseasea 3

No Cause Identified 13

Abbreviation: SLAP, superior labral anterior-posterior.
aGlenohumeral and acromioclavicular arthritis.

Table II. Breakdown of Cases Seen 
at Shoulder Clinic

Diagnosis No. of Patients

Shoulder

Impingement syndrome 5

Rotator cuff tear/sprain 110

SLAP lesion/biceps 35

Adhesive capsulitis 23

Degenerative joint diseasea 85

Instability 11

Osteonecrosis 4

Dislocation 7

Others 51

Spine

Spondylosis 7

Herniated nucleus pulposus 3

Others 2

No Cause Identified 8

Abbreviation: SLAP, superior labral anterior-posterior.
aGlenohumeral and acromioclavicular arthritis.

Figure 2. Sagittal T2-weighed 
magnetic resonance imaging 
shows cervical spine of 51-year-
old woman who presented 
with neck and shoulder pain. 
Multilevel disk degeneration 
was noted at C4–C5 and C5–C6 
levels.

Figure 3. Coronal, fat-sup-
pressed magnetic resonance im-
aging of right shoulder of same 
patient (51-year-old woman) 
shows superior labral anterior-
posterior (SLAP) lesion.
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done first, and the shoulder stiffness was managed with con-
tinuous physical therapy. The patient reported that her neck 
pain improved significantly. Ten months after the cervical fu-
sion, she underwent subacromial decompression, distal clavicle 
excision, and glenohumeral debridement, which improved her 
shoulder symptoms.

Discussion
The presenting symptoms of shoulder and neck pathologies 
overlap significantly.5,13,14 History, physical examination, and 
imaging studies are often nonspecific.15,16 On radiographs and 
MRI, absence of abnormalities in the area of the expected pain 
source can lead physicians to conclude a nonorganic etiology of 
symptoms. Likewise, presence of abnormal findings on shoul-
der and spine imaging is not tantamount to manifestation of 
pain.7,8,17-20 Therefore, we aimed in this study to identify how 
often shoulder pathology presented in the spine clinic, and 
how often spine pathology presented in the shoulder clinic.

Because of its retrospective nature, our study had several 
limitations.  Foremost is that the treating surgeon determined 
the final diagnosis, and this diagnosis was not confirmed by 
other spine or shoulder surgeons. Second, the diagnostic work-
ups were not standardized, such that not all patients underwent 
the same tests. Third, not all patients were assessed by both 
the spine surgeon and the shoulder surgeon. Although there is 
lack of a controlled clinical setting, the setup reflects the daily 
practice of a typical physician.

Frequently, a patient’s localization of pain directs the clini-
cian to the source of the pain. In our study, 99% of patients in 
the shoulder clinic presented with shoulder and/or arm pain. 
Ninety-four percent of these patients were indeed diagnosed 
with shoulder pathology. Patients who turned out to have 
neck or concomitant neck and shoulder pathology made up 
about 3.5% of the 345 patients reviewed, though none of these  
12 patients needed to undergo spine surgery. None of these 
12 patients presented with neck pain as their main symptom.

The presenting symptoms of patients seen in the spine 
clinic were relatively more heterogeneous than those seen in 
the shoulder clinic (Table I). Over the years, physicians have 
learned to pay attention to the qualities of a particular pain 
and not just its location. The shoulder is an often recognized 
area of pain resulting from pathology in the cervical spine.11 
For example, problems arising in the lower cervical facet joints 
have been shown to produce pain mainly concentrated in the 
shoulder region.5,21

Gorski and Schwartz9 described a set of 34 patients who 
presented with chronic neck pain but were eventually diag-
nosed with shoulder impingement. The authors coined the 
term referred shoulder impingement syndrome to refer to the triad of 
positive “referred” impingement sign, abnormal shoulder ra-
diograph, and relief with subacromial steroid injection in a pa-
tient who presents solely with neck pain. Treatments included 
cortisone injections (all patients) and shoulder decompression  
(5 patients). Subjective relief of neck pain after a mean follow-
up of 7 years was reported. The authors speculated that the 
neck pain resulted as a protective mechanism resulting in ad-

jacent muscle spasms. In our study, 4% of the 203 patients seen 
in the spine clinic turned out to have shoulder or concomitant 
neck and shoulder pathology. Of these 8 patients, 1 presented 
with neck pain only; the rest presented with both neck and 
shoulder/arm pain.

In patients with coexisting neck and shoulder problems, 
the question arises: Which problem should be addressed first, 
particularly if surgery is to be offered? Although there is likely 
general agreement that the cervical spine takes priority when 
a patient presents with advanced myelopathy from spinal cord 
compression, the order becomes less clear when pain is the 
main manifestation. Although there are no set guidelines or 
recommendations in dealing with pain coming equally from 
the shoulder and the cervical spine, earlier case series have 
shown good results when shoulder surgery was performed 
first. In 1990, Hawkins and colleagues10 reported the outcomes 
of intervention for concomitant neck and shoulder pain in 13 
patients with dual pathology. Eight of these patients had pain 
coming equally from shoulder and spine. Six of these patients 
underwent shoulder surgery first. Shoulder surgery improved 
both symptoms, and these patients no longer needed cervical 
spine surgery. Two patients underwent cervical spine fusion, 
and both eventually required shoulder surgery. The same year, 
McCann and colleagues22 reported on 21 patients (23 shoulders) 
diagnosed with rotator cuff pathology and cervical radicu-
lopathy. The authors reported improvement in neck pain after 
acromioplasty and rotator cuff repair in 20 of 23 shoulders  
(14 of 21 patients). Although the results of these studies would 
suggest treating shoulder problems first, Pateder and col-
leagues14 suggested that, if there is neurologic compromise, 
the spine pathology should be treated first.

Neck–shoulder syndromes are often difficult to evaluate. 
Various clinical tests are used to localize the pain source, but 
these have poor sensitivity and/or specificity.23-26 Several modi-
fications of a single test may contribute to the poor diagnostic 
accuracy of these maneuvers. For instance, the Spurling test 
for cervical radiculopathy has been described at least 5 dif-
ferent ways.27

In general, imaging studies are helpful adjuncts in patient 
workups. However, pathologic imaging findings often do not 
translate clinically. Twenty-three percent to 79% of asymp-
tomatic shoulders have shown abnormalities on MRI.17-19 In 
the cervical spine, 19% to 90% of asymptomatic individuals 
have shown at least one abnormality on MRI.7,8,20 Furthermore, 
there is no statistically significant difference in incidence of 
imaging abnormalities between asymptomatic and symptom-
atic individuals.15,16,28 Correlation of patients’ symptoms with 
diagnostic modalities is key in identifying the correct pain 
generator. At times, we have to consider other possible di-
agnoses and even be aggressive in pursuing these diagnoses.

Our results may be interpreted to show only a relative-
ly low frequency of neck–shoulder crossover syndrome  
(3.6% in shoulder clinic, 4% in spine clinic). However, this 
may be more a reflection of our tertiary-care university-based 
practice, where patients are more likely to have already under-
gone extensive diagnostic tests and workups before referral, as 
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well as a reflection of the level of competence and efficiency 
of the practice referral patterns at our study site. It is unclear 
whether these numbers would hold true in other clinics and 
scenarios. A similar study should be conducted in patients who 
present with neck and/or shoulder problems to a primary-care 
or nonsurgical clinic.

In our practice, patients continue to be evaluated with a 
high index of suspicion that their presenting problem could be 
the result of an etiology outside the anatomical region repre-
sented by the subspecialty clinic. The discretion of the treating 
surgeon is used to further delineate when additional studies 
are needed. Finally, we have a low threshold for asking for 
additional consultation with our colleagues.

Conclusion
For patients who present to a shoulder surgeon’s clinic for 
shoulder pain, our analysis suggests that 3.6% will turn out 
to have neck pathology. For patients who present to a spine 
surgeon’s clinic for neck pain, 4% may turn out to have shoul-
der pathology. Thus, approximately 1 in 25 patients seen at a 
surgeon’s clinic for a presumed shoulder or neck problem may 
exhibit neck–shoulder crossover, in which pathology in one 
may be mistaken for or coexist with the other. 
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