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Background: Etiology of neck and shoulder pain may be multifactorial. When surgical intervention is 
indicated, the choice of whether to start with spine or shoulder surgery is an important clinical decision to 
make based on severity of pathologies, comorbidities, and patient preference. The literature includes with 
very few studies exploring the incidence or results of the surgical treatment paths followed in this clinical 
situation. This study compares patient-reported outcomes of patients with both cervical spine and shoulder 
pathology who underwent intervention for cervical, shoulder, or both pathologies.
Methods: The authors retrospectively reviewed 154 charts at a single institution between 2009–2017 
who had both cervical spine and shoulder pathology while undergoing operative intervention of one or 
both pathologies. For each patient, demographics, patient-perceived success, NRS pain scores, functional 
outcomes (Focus on Therapeutic Outcome scores and neck disability index scores), and post-operative opioid 
use were reported.
Results: Patient-reported success (P=0.85), NRS pain score decreases (P=0.45), all functional outcomes 
except for final external rotation range of motion (P=0.02), and post-operative opioid use (P=0.30) were 
similar when comparing only cervical spine to shoulder intervention. Success (P=1.00), NRS pain score 
decreases (P=0.37), both functional outcomes, and post-operative opioid use (P=0.08) were all similar 
when comparing patients who underwent cervical then shoulder intervention to shoulder then cervical 
intervention. Finally, statistical significance was found when comparing reported success (P=0.0004) but 
not NRS decreases (P=0.18), functional outcomes, or post-operative opioid use (P=0.43) in patients who 
underwent both operation types versus only one.
Conclusions: Similar outcomes are seen when comparing isolated surgical intervention types and 
order of surgeries when undergoing both interventions. Multiple surgical intervention types, regardless 
of order, tends to result in higher rates of patient-reported success but similar post-operative outcomes 
compared to one. 
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Introduction

Complaints of neck and shoulder pain are amongst one 
of the most common orthopaedic problems, impacting 
activities of daily living and in turn affecting quality of life in 
thousands of patients. International studies have estimated 
a yearly cost as high as 4,400 US dollars in the treatment 
of shoulder pain in the primary care setting (1). Etiology of 
neck and shoulder pain may be multifactorial. Symptoms 
including pain, weakness, numbness, or tingling, may be 
due to cervical spine or shoulder pathology, and as such, 
making a diagnosis and treatment plan may be complicated 
(2,3). A thorough and specialized workup, including a 
history, physical exam (4), use of patient reported outcome 
measures (5), and imaging (6) will help to guide early and 
hopefully definite treatment.

Cervical radiculopathy may present with similar clinical 
symptoms that are seen with shoulder pathology (2,3). 
Degenerative disc disease, herniation, and foraminal 
stenosis (7) cause impingement of the cervical spine 
nerve roots presenting with the similar shoulder pain and 
weakness as structural shoulder defects do. While injury 
to most of the cervical nerve roots can result in upper 
extremity symptoms (8), Campbell et al. note that injury to 
the C5 nerve root was most often implicated in shoulder 
pain (9). Physical exam maneuvers including the Spurling 
test and diagnostic tests including plain radiographs, MRI, 
and electromyography (EMG) can help to identify cervical 
spinal causes of shoulder symptoms (10). Once the diagnosis 
is achieved, treatment options, including operative (11) and 
non-operative interventions, can be explored. 

Depending on age, history, and mechanism of injury, the 
most common shoulder pathologies include subacromial 
impingement, rotator cuff tears, and osteoarthritis (12), 
but multiple other causes such as labral tears and bicep 
tendon tears can be implicated in shoulder complaints. 
Similar to the approach in the cervical spine, physical exam  
maneuvers (13), including the Neer test, the Hawkins-
Kennedy test, and the Speed test, and imaging (6) centering 
around plain radiographs and magnetic resonance imaging 
(MRI) identify these pathologies. While guided physical 
therapy and other conservative measures have been shown 
to be successful treatment options (14,15), operative 
interventions (16) might be necessary to treat persistent 
symptoms. 

While differentiating between spinal versus shoulder 
pathology should be a central part of a physician’s 
workup of shoulder pain (17-19), the clinical picture 

might be complicated by the presence of both problems 
concomitantly. In patients with both diagnoses of cervical 
and shoulder pathology, surgical intervention may be 
warranted after all conservative management options have 
failed. There are often instances where patients ultimately 
end up needing surgical intervention for both pathologies, 
and the common dilemma is which is addressed first.

The choice of whether to start with spine or shoulder 
surgery is an important clinical decision to make based 
on severity of pathologies, comorbidities, and patient 
preference. The literature does not offer a clear answer to 
this complicated picture, with very few studies exploring the 
incidence or results of the surgical treatment paths followed 
in this clinical situation (20). With this study, the authors 
aim to provide incidence data of patients with both cervical 
spine and shoulder pathology who needed various cervical 
spine, shoulder, and multiple surgeries while reporting their 
effectiveness in treating a patient’s presenting symptoms. 
The authors procured this study believing that the site of 
operative intervention chosen, the number of operations, 
and the order of operation all affect patient-perceived 
treatment success. 

Methods

This study was conducted at a suburban Orthopaedic 
Surgery department after obtaining approval from 
our Institutional Review Board (IRB). The authors 
retrospectively reviewed the chart of every patient between 
2009 and 2017 who not only received diagnoses of cervical 
spine and shoulder pathology but also underwent operative 
intervention for one or both etiologies. An a priori power 
analysis was performed to determine the sample size needed 
to demonstrate a significant difference between cohorts. No 
patient, regardless of age, ethnicity, gender, or past medical 
history, was excluded. 

For each patient, demographic information, cervical 
spine and shoulder diagnoses, operative details, a subjective 
report of operative success (defined as an alleviation of 
shoulder symptoms that the patient was satisfied with and 
did not feel the need to seek out further intervention for) 
in relieving shoulder symptoms, and numerical rating scale 
(NRS) pain scores were recorded. It was assumed that all 
surgeries were done due to presence of clinical symptoms 
that brought the patient to the outpatient clinic and led to 
them deciding to have surgery. Using notes from physical 
therapy sessions and physician physical examinations, Focus 
on Therapeutic Outcome (FOTO) scores and final shoulder 



209Journal of Spine Surgery, Vol 5, No 2 June 2019

J Spine Surg 2019;5(2):207-214 | http://dx.doi.org/10.21037/jss.2019.04.18© Journal of Spine Surgery. All rights reserved.

ranges of motion (ROM) were also recorded. Patients who 
filled out Neck Disability Index (NDI) questionnaires had 
their scores recorded as well. Finally, post-operative total 
opioid use (measured in milimorphine equivalents) was 
recorded using our state’s online drug monitoring program 
website. 

Descriptive statistics, Chi-squared statistical tests, Mann 
Whitney rank sum tests, and independent t-tests were used 
as appropriate to compare the rates of subjective reports of 
success, pain scores, functional outcomes, and opioid use 
among patients who had one type of surgery (spine surgery 
versus shoulder surgery), single surgery versus multiple 
surgeries, and multiple surgeries (spine then shoulder 
surgery versus shoulder then spine surgery) (IBM SPSS 
Version 23 Statistics for Windows, Armonk, NY: IBM 
Corp.). For all analyses, statistical significance was set at 
P≤0.05.

Results

Overall, 154 charts of patients with concomitant cervical 
spine and shoulder pathology who underwent operative 
intervention were reviewed and analyzed. A demographic 
breakdown of our patient population is detailed in Table 1. 
A majority of our patients were male (n=90, 58.4%) and 
between the ages of 40 and 59 years (n=95, 61.7%). Patients 
had an average wait time of 299 days (0.81 years) between 
initial diagnosis and their final surgery. After surgical 
intervention, 70 patients (45.5%) overall noted cessation of 
original shoulder symptoms (pain, weakness, numbness, or 

tingling) during their last follow-up visit. 
Fifteen patients (9.7%) underwent cervical spine surgery 

(4 had multiple spine surgeries), most commonly for 
arthritic changes (n=7, 46.7%). Three (20.0%) of these 
patients also had isolated rotator cuff pathology (Table 2). 
While many patients had myelopathy with concomitant 
radicular symptoms, 9 (60.0%) patients had myelopathy 
while 6 (40.0%) patients had only radicular symptoms. 
Patients had an average wait time of 279 days (0.76 years) 
between initial diagnosis and final surgery. Most of these 
patients (n=12, 80.0%) underwent isolated multi-level 
anterior cervical discectomy and fusion (ACDF) involving the 
C5−C6 level (n=13, 86.7%). Ninety-one patients (59.1%) 
underwent shoulder surgery (10 patients had multiple 
surgeries), most commonly for multiple pathologies (n=49, 
53.8%) and isolated rotator cuff tears (n=24, 26.4%). 
Twenty-nine (31.9%) of these patients also had arthritic 
cervical spine changes (Table 2). Patients had an average wait 
time of 202 days (0.55 years) between initial diagnosis and 
surgery. Ninety (98.9%) patients underwent arthroscopic 
intervention (58 rotator cuff repairs), and one (1.1%) 
patient underwent open repair of a superior labrum from 
anterior to posterior (SLAP) tear. 

Finally, 48 patients (31.2%) underwent both spine and 
shoulder operations. Most patients who had cervical spine 
surgery first had multiple pathologies (n=14, 43.8%) and 
multiple shoulder pathologies (n=17, 53.1%). Fifteen 
(46.9%) patients had myelopathic symptoms, either in 
isolation or concomitantly with radiculopathy, while 5 
(15.6%) patients had only radicular symptoms. These 

Table 1 Demographic characteristics of our patient population

Demographics

Type of surgery (%)

Total (%)C-spine only Shoulder only Both

Single Multiple Single Multiple Shoulder + C-spine

Gender

Male 5 (3.2) 2 (1.3) 42 (27.3) 12 (7.8) 29 (18.8) 90 (58.4)

Female 6 (3.9) 2 (1.3) 33 (21.4) 4 (2.6) 19 (12.3) 64 (41.6)

Age

Less than 39 years 1 (0.6) 0 (0.0) 9 (5.8) 1 (0.6) 4 (2.6) 15 (9.7)

40–59 years 8 (5.2) 3 (1.9) 39 (25.3) 13 (8.4) 32 (20.8) 95 (61.7)

60–79 years 2 (1.3) 1 (0.6) 25 (16.2) 2 (1.3) 12 (7.8) 42 (27.3)

80+ years 0 (0.0) 0 (0.0) 2 (1.3) 0 (0.0) 0 (0.0) 2 (1.3)

Total patients 11 (7.1) 4 (2.6) 75 (48.7) 16 (10.4) 48 (31.2) 154 (100.0)
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patients mostly underwent multilevel ACDF (n=30, 93.8%) 
involving the C5−6 level (n=15, 46.9%) and subsequent 
arthroscopic intervention (n=31, 96.9%) for rotator cuff 
pathology (n=22, 68.8%). Most patients who had shoulder 
surgery first had isolated rotator cuff tears (n=6, 37.5%) 
and multiple spine pathologies (n=8, 50.0%). Six (37.5%) 
of these patients had myelopathy while 8 (50.0%) patients 
had isolated radicular symptoms. These patients mostly 
underwent arthroscopic intervention (n=15, 93.8%) for 
rotator cuff pathology (n=9, 56.3%), and all 16 underwent 
subsequent multilevel ACDF involving the C5−6 level 
(Table 2). Patients had an average wait time of 660 days  
(1.8 years) between initial diagnosis and surgery and 
600 days (1.64 years) between index and final surgeries. 
The average time between surgeries in patients who had 
spine surgery followed by shoulder surgery was 660 days  
(1.81 years). The average time between surgeries in patients 
who had shoulder surgery followed by spine surgery was 
673 days (1.84 years).

Our analysis yielded no statistical difference between the 

patients who reported full treatment of shoulder symptoms 
after only spine surgery (n=6, 40.0%) versus only shoulder 
surgery (n=34, 37.4%) (P=0.85). Similarly, no statistical 
difference was found when comparing the decrease in 
pain scores between patients who underwent only spine  
(median =1, n=11) operations versus only shoulder (median 
=2, n=60) operations (P=0.45) (Figure 1). There was also 
no statistical significance seen in final functional outcome 
values (FOTO scores and NDI scores) between patients 
who underwent only spine versus shoulder operations 
(Table 3). These same patients also showed no statistically 
significant difference between post-operative opioid use 
(Figure 2) after only spine surgery (median =2,400 MME) 
versus after only shoulder surgery (median =825 MME) 
(P=0.30).

Similarly, there was no statistical difference in subjective 
reporting of full resolution of shoulder symptoms after spine 
then shoulder surgery (n=20, 62.5%) versus shoulder then 
spine surgery (n=10, 62.5%) (P=1.00). Furthermore, there 
was no statistical significant difference seen when comparing 

Table 2 Success rate of operation in relieving shoulder symptoms by diagnosis and surgical intervention

Etiology

Type of surgery

C-spine only Shoulder only
Both surgeries

C-spine first Shoulder first

Success Total Success Total Success Total Success Total

Shoulder etiology

RC N/A 3 11 (45.8) 24 6 (66.7) 9 4 (66.7) 6

Labrum N/A 1 1 (6.7) 15 1 (25.0) 4 1 (33.3) 3

BT N/A 1 0 (0.0) 0 2 (100.0) 2 0 (0.0) 0

Multiple N/A 1 22 (44.9) 49 11 (64.7) 17 4 (80.0) 5

Other N/A 9 0 (0.0) 3 0 (0.0) 0 1 (50.0) 2

C-spine etiology

DDD 3 (42.9) 7 N/A 29 7 (87.5) 8 2 (28.6) 7

Stenosis 0 (0.0) 1 N/A 7 1 (50.0) 2 0 (0.0) 0

HNP 1 (50.0) 2 N/A 4 1 (25.0) 4 0 (0.0) 0

Multiple 2 (50.0) 4 N/A 8 9 (64.3) 14 7 (87.5) 8

Other 0 (0.0) 1 N/A 43 2 (50.0) 4 1 (100.0) 1

Total 6 (40.0) 15 34 (40.7) 91 20 (62.5) 32 10 (62.5) 16

All shoulder etiologies were treated non-operatively in patients who underwent only cervical spine surgery. All cervical spine etiologies 
were treated non-operatively in patients who underwent only shoulder surgery. C-spine, cervical spine; RC, rotator cuff pathology; Labrum, 
SLAP (superior labrum from anterior to posterior) tears, anterior labrum tears, and posterior labrum tear; BT, biceps tendon partial tear, full 
tear, or subluxation; DDD, degenerative disc disease; Stenosis, spinal and foraminal stenosis; HNP, herniated nucleus pulposus.
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the NRS pain score decreases reported (median=2 in 21 
patients versus 3 in 10 patients) pre-operatively to post-
operatively between these two cohorts (P=0.37) (Figure 1). 
These two cohorts also showed no statistically significant 
difference in either functional outcome (Table 3) or post-
operative opioid use (median =2,118.75 MME versus 651.25 
MME) (P=0.08) (Figure 2).

Finally, patients who underwent both spine and shoulder 
operations were significantly more likely to report cessation 
of shoulder complaints (n=30, 62.5%) than those patients 
who only underwent one type of operation (n=40, 37.7%) 
(P=0.004). However, a statistical significant difference was 
not found when comparing the difference in NRS pain 
scores reported in patients who only underwent one type of 
surgery versus both types (P=0.18). These two cohorts also 
did not show any statistically significant difference in either 
functional outcome (Table 3) or post-operative opioid use 
(median =900 MME versus 1,381.25 MME), either (P=0.43) 
(Figure 2).

Discussion

The clinical course of shoulder pain can often be a 
long and complicated one, sometimes ending with 
either multiple surgeries or even chronic symptoms. A 
thorough and specialized workup (2,3), centered around 
definitively differentiating between a cervical spine and 
shoulder etiology (17-19), will help guide the creation 

and implementation of a curative treatment plan. When 
the clinical picture is complicated by the presence of 
both etiologies, the physician must decide which of the 
pathologies need operative fixation and what order of 
fixation to follow if multiple surgeries are needed. The 
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Figure 1 Median difference in numerical rating system (NRS) pain 
scores. Median difference between patient-reported pre-operative 
and post-operative pain scores using NRS. C-spine, cervical spine. 
NRS pain score decrease comparison of shoulder only and C-spine 
only (P=0.45). NRS pain score decrease comparison of shoulder + 
C-spine and C-spine + shoulder (P=0.37). NRS pain score decrease 
comparison of one type of surgery versus multiple types of surgery 
(P=0.18).

Table 3 Comparison of functional outcomes among single surgery 
types, single versus multiple surgery, and multiple surgery types

Surgery
Functional outcomes

FOTO NDI

Single surgery comparison

Spine surgery

Count 5 3

Mean 50.0 39.5

Shoulder surgery

Count 51 29

Mean 49.6 45.5

Comparison (P value) 0.97 0.54

Multiple surgery comparison

Spine + shoulder

Count 18 12

Mean 54.7 43.6

Shoulder + spine

Count 8 7

Mean 48.1 37.7

Comparison (P value) 0.41 0.45

Single versus multiple surgeries comparison

Single surgery

Count 56 32

Mean 49.7 44.8

Multiple surgeries

Count 26 19

Mean 52.7 41.3

Comparison (P value) 0.52 0.49

Count, total number of patients with recorded value for functional 
outcome; FOTO, Final Focus on Therapeutic Outcome scores 
(out of 100); NDI, Final Neck Disability Index scores (out of 
100). Spine surgery only =15 patients; Shoulder surgery only = 
91 patients; Spine + shoulder surgery =32 patients; Shoulder 
+ spine surgery =16 patients; Single surgery =106 patients; 
Multiple surgeries =48 patients.
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mix of subjective and objective outcomes used in this study 
aim to provide a complete and reliable measure of each 
operative treatment, a measurement that has been well 
discussed in the literature (21,22).

Most patients who underwent spine surgery had 
intervention involving the C5-6 nerve root levels, a trend 
that follows the levels Campbell et al. reported were most 
implicated in shoulder complaints (9). Furthermore, the 
highest success rate in relieving symptoms was seen in 
patients who underwent repairs of rotator cuff pathology 
(48.3%) and biceps tendon pathology (42.3%), a pattern 
that also mirrors the high operative success of these 
problems reported in the literature (5,23-25).

However, direct statistical comparisons of patient-
reported success rates and other functional outcomes 
after intervention for specific diagnoses (e.g., rotator cuff 
pathology and spine arthritis) was not undertaken due to 
low patient counts and an inability to qualify the severity 
of the two or more concomitant pathologies, both factors 
that affect how a patient does post-operatively. Instead, 
the authors thought it more fruitful to only compare full 
cohorts (e.g. cervical spine surgery only, shoulder surgery 
only, and both surgeries) and how they progressed post-
operatively.

The 37.4% of our patient population that reported 
full cessation of shoulder symptoms after only shoulder 
operations falls close to the broad range of 40% to 80% 
of operative success for rotator cuff tears documented 
in the literature (23,24). However, there has been no 
previous literature reporting the cure rate of patient-
reported symptoms after cervical spine surgery, giving us 
no historical control to compare our success rate of 40.0% 

to. Our results show that these rates of subjective success 
are statistically similar to one another. Furthermore, 
the similarities in NRS pain score decreases, functional 
outcomes, and post-operative opioid use lets the authors 
believe that surgeons can expect similar recovery and post-
operative courses regardless of type of surgery. Range of 
motion values were not documented secondary to the high 
rate of inter-provider in testing and measuring absolute 
degree values. Patients who received multiple surgeries of 
one type were considered in the same cohort as those who 
only received a single surgery, as all these patients only had 
intervention of either the spine or shoulder but not both. 
Considering patients who had multiple surgeries differently 
would require an evaluation of initial surgical technique, 
patient compliance to post-operative guidelines, and 
incidence of repeat injuries that required surgical treatment. 

Similarly, there was no significant differences found in 
subjective reports of success post-operatively (both 62.5%), 
NRS pain score decrease, either functional outcome, or 
opioid use post-operatively between patients who spine 
surgery first followed by shoulder surgery and patients who 
had shoulder surgery first followed by spine surgery. As 
before, these values could be affected by low documentation 
rates and the unqualified severity of these etiologies, but 
the lack of significance in all outcomes seems to point to 
similar efficacies between the two operative treatment 
orders. In this cohort, the wait time between diagnosis and 
final surgery (1.8 years) and between final and index surgery  
(1.6 years) becomes especially important, as prolonged 
wait time until final surgery has been documented in the 
literature to negatively affect patient outcomes, especially 
when spine surgery is involved (26). Further projects 
should look to stratify subjective success and post-operative 
outcomes by wait time before surgery between our cohorts, 
something our study did not do.

Finally, even though our results did show a significantly 
higher rate of symptom relief in patients who undergo both 
spine and shoulder surgery versus only one type of surgery, 
there was no statistically significant difference seen when 
comparing NRS pain score decrease, functional outcomes, 
or post-operative opioid use. This difference in results can 
either be attributed to poor documentation of outcomes 
or the variability in what patients considered “successful 
surgery”. Even though the results might point to an 
operative treatment plan combining both types of surgeries 
to be superior, the inconclusive results force surgeons to 
weigh the risks (27,28) and benefits of performing multiple 
invasive surgeries before proceeding with this complicated 
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but possibly superior treatment plan. Our overall results, 
based on the work of our multiple fellowship trained 
surgeons, did not establish superiority of one surgical 
option over the other, seeming to point to the acceptable 
use of either cervical spine, shoulder, or both (regardless 
of order) surgical interventions in the treatment of these 
complex patients.

The study has a few weaknesses, most inherent to a 
chart review. Our data hinged on the accuracy of a patient’s 
chart. Any inaccurate or lack of documentation, patient 
misrepresentation of the condition of their symptoms, 
and patients lost to follow-up affected our results. This 
especially hindered the authors in obtaining a true 
complication rate due to lack of documentation and follow 
up. In addition, there may have been intangible reasons why 
a clinician decided to proceed with a cervical or shoulder 
surgery that may lead to selection bias. Inter-patient 
variability in reporting of symptom improvement and 
NRS pain scores post-operatively must also be taken into 
consideration. Operative success was also determined by the 
skill and technique used by the multiple fellowship-trained 
surgeons involved in this study, with no way to correct for 
the operative prowess of one surgeon compared to another. 
Finally, our study centered solely around a suburban 
population. 
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