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Introduction

Anterior cervical discectomy with fusion is an accepted 
procedure for patients when there is neurological deficit. 

Increasingly sedentary lifestyles have caused the incidence of 
neck pain to rise, although it remains at a lower incidence than 
that of back pain. At present, it is estimated that up between 10% 
and 20% of the population experience neck pain each year and 
70% of the population will have at least one episode of neck pain 
during their lifetime [1, 2]. One of the causes of neck pain is disk 
degeneration, known commonly as cervical spondylosis. 
Cervical spondylosis is observable in over half of the middle-
aged population [3], but most cases are asymptomatic. Radicular 
symptoms, including arm pain, may only occur when changes to 

the disk materialize, which result in impingement of the cervical 
nerve roots. For example, disks herniation, osteophyte 
formation, or hypertrophied ligaments may cause cervical nerve 
root compression and consequent radiculopathy [3]. Initial 
treatment for neck pain and associated radiculopathy should be 
non-operative, even if there is neurological involvement. Surgery 
should only be considered when a patient is unresponsive to non-
operative management, or if there is a sudden progressive 
neurological deficit requiring immediate intervention [4].
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Background: Diagnostic dilemma exists in differentiating between neck and shoulder pathology, as both can give a rise to shoulder and arm 
symptoms. In addition, the hypersensitivity of magnetic resonance imaging (MRI) scans may wrongly highlight non-clinically significant 
changes as potential targets for surgical intervention. The arm- squeeze test is a recognised recognized method used to help differentiate 
pathology arising from the shoulder or the neck. Performing this test preoperatively may prevent needless surgical intervention when diagnostic 
difficulties exist, even when MRI scans are not helpful. 

Conclusion: The arm- squeeze test is not popular and is not routinely used in shoulder and cervical spine examinations. However, it is 
recommended by National Institute for health and care excellence to help differentiate between neck and shoulder pathology, and, hence, 
dissemination of this information is vital.

Case Presentation: We report the case of a 41-year-old male who initially presented with numbness and pins and needles in both arms. 
Following clinical review and an MRI scan of the cervical spine, the patient underwent an Anterior Cervical Discectomy and Fusion. 
Unfortunately, there was no relief of symptoms following surgery. A post- operative clinical review identified the shoulder as a potential cause of 
the symptoms. 
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Learning Point of the Article:
The arm squeeze test is a simple but often overlooked test to differentiate between cervical and shoulder pathology, which could be 
implemented into routine practice to avoid needless surgical intervention.
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We present the case of a 41-year-old male groundwork 
construction worker who, before February 2017, developed 
numbness and pins and needles in both arms, starting at the 
elbow and extending down the forearm and into all fingers. The 
general practitioner initially suggested non-operative 
management. The patient was reviewed again in April 2018. 
Due to non-relief of symptoms, an MRI scan was requested, and 
the patient was referred for a neurosurgical opinion.

Unfortunately, following surgery, the patient continues to 
experience severe neck and shoulder pain. The range of motion 
in his neck and both shoulders is limited to around 50%. 
According to the patient’s statement, his symptoms have only 
worsened since the surgery, and he has been unable to work 

History

However, surgery is not indicated when there is no definite and 
objective clinical evidence of neurological deficit, and imaging 
studies do not show spinal cord compression or cervical nerve 
root impingement. However, even the results from imaging 
studies may result in incorrect indications. One issue regarding 
imaging studies used in the diagnosis of nerve root compression 
is the over sensitivity of a magnetic resonance imaging (MRI) 
scan. MRIs are not reliable to assess nerve root tension and 
often overestimate disk pathology [5]. This may result in non-
clinically significant changes being highlighted as targets for 
surgical intervention.
In addition, common radicular symptoms are often similar to 
symptoms that arise from shoulder pathology. A 2020 review of 
shoulder and cervical spine pathology reported that 15% of 
cervical spondylosis patients are ultimately diagnosed with a 
shoulder disorder [6]. Hence, shoulder and cervical spine 
pathologies can often overlap and be easily confused. It is 
therefore imperative that, when diagnosing a patient with 
radiculopathy, pathology of the shoulder is considered and 
ruled out [7].

Case Presentation

Investigations
An MRI scan performed in June 2018 showed a disk osteophyte 
complex at both C3/4 and C5/6 (Fig. 1). The development of 
osteophytes at both locations caused mild narrowing of the 
lateral recess and mild spinal canal encroachment. However, 
there was no compression of the nerve roots or spinal cord 
identified at either location, and the report concluded that the 
cervical spinal cord appeared normal. Unfortunately, the newly 
recommended arm squeeze test, used to distinguish cervical 
nerve root compression from shoulder pathology, was not 
conducted. Considering the length of symptoms, the 
neurosurgeon recommended that the patient undergo an 
anterior cervical discectomy and fusion.

Intervention
The patient underwent a C5/6 anterior cervical discectomy 
and fusion in September 2018, as visible on a post-operative X-
ray performed in June 2019 (Fig. 2).

Outcome and follow-up
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Figure 3: The arm squeeze test – The test is performed by squeezing the middle third of the upper 
arm. Pain that increases by 3 points on a VAS scale when the arm is squeezed is diagnostic of cervical 
pathology.

Figure 1: Pre-operative magnetic resonance imaging (MRI) scan of the cervical spine: Pre-
operative MRI scan of the cervical spine performed in June 2018 showing a disc osteophyte complex 
at both C3/4 and C5/6, causing mild narrowing of the lateral recess and mild spinal canal 
encroachment.

Figure 2: Post-operative X-ray of the cervical spine: Post-operative X-ray of the Cervical Spine 
performed in June 2019, showing the anterior cervical discectomy and fusion performed in 
September 2018.



since February 2019 due to his ongoing issues. Post-operative 
clinical review found that the symptoms may be arising from 
shoulder pathology and not from the neck as first assumed. The 
patient is currently undergoing non-surgical shoulder 
rehabilitation.

Discussion

The importance of distinguishing shoulder and cervical spine 
pathologies is amplified when considering that they can result in 
similar symptoms. Such similarities often cause the pathologies 
to be confused with one another [6]. For instance, one study 
previously reported that 15% of cervical spondylosis patients 
were misdiagnosed and later received treatment for a shoulder 
condition [6]. It is, therefore, important that all relevant testing 
is conducted before a decision is made concerning the need for 

surgery. Pre-operative tests, such as Spurling’s test and the arm 
squeeze test, can be carried out to ensure that a correct diagnosis 
is made. 

In clinical practice, outcomes from operations are not always 
consistent, and all procedures come with some degree of risk. 
The most effective solution in reducing poor outcomes and 
surgical risks is to avoid unnecessary surgical treatment [8]. 
Unnecessary surgery has been defined as a surgical intervention 
which is not required, indicated, or in the patient’s best interest 
when weighed against the potential outcomes of other, 
conservative measures [8]. Unfortunately, a significant number 
of surgeries that are performed worldwide may be unnecessary. 
This is especially so with regard to cervical surgeries, given that 
the benefits of surgery over conservative care for neck pain have 
not been clearly demonstrated within the literature [9]. Despite 
this, it has been reported that, between 1997 and 2012, the rate 
of cervical spinal fusions increased by 114% [10]. As a result of 
this unexplained increase in procedures, patients, hospitals, 
insurance companies, and surgeons are now all questioning 
whether some spinal operations are “unnecessary” [11]. A 2013 
study by Epstein investigated the frequency at which people are 
recommended for an unnecessary spinal surgical procedure. 
They found that 60.7% of patients were told that they required 
an unnecessary surgical procedure, and 33.3% of patients were 
advised to undergo the wrong surgery. Only 11% were told that 
they needed the proper indicated procedure [11].

Spurling’s test is a well-known and widely-used provocative test 
for the assessment of cervical radiculopathy. The test was 
originally described as passive lateral flexion and compression 
of the head, but the technique has since been updated. 
Typically, Spurling’s test is now defined as the passive cervical 
extension with rotation to the affected side and axial 
compression [13]. The test aims to distinguish cervical 
radiculopathy by reproducing symptoms through compression 
of the affected nerve root. Cervical extension reproduces 
posterior bulging of the intervertebral disk, while rotation of the 
head causes narrowing of the cervical neuroforamina. 
Application of axial compression augments these effects to 
amplify any pre-existing nerve root compression. If radicular 
pain that radiates to the shoulder or upper extremity is 
reproduced, the test is considered positive, and cervical 
radiculopathy can be established [13]. However, the previous 
research has demonstrated that the Spurling’s test has high 
specificity but low-to-moderate sensitivity [14], indicating the 
need for a more sensitive alternative.
The arm squeeze test is a simple, quick, and useful method of 
assessment, helping to differentiate between shoulder and neck 
pathologies. The test is performed by squeezing the middle 
third of the upper arm on the side, where the shoulder pain is 
reported. It is theorized that, in cervical nerve root compression 
from C5 to T1, the pain will radiate along the nerves in the arm. 
In the middle third of the upper arm, the musculocutaneous 
nerve (cervical root from C5 to C7), the radial nerve (C5 to 
T1), the ulnar nerve (C7 to T1), and the median nerve (C5 to 
T1) are located fairly superficially. Hence, moderate squeezing 
of the cutis, subcutis, and bicep/tricep muscles will cause a 
slight tension on these nerves and will elicit a localized painful 
response in patients with cervical nerve root compression from 
C5 to T1, but not when the pain comes from shoulder 
pathology. Pain that increases by 3 points on a VAS scale when 
the arm is squeezed is diagnostic of cervical pathology (Fig. 3) 
[15]. A study involving 1567 patients found that the arm 
squeeze test positively identified nerve root compression 96.7% 
of the time, demonstrating high sensitivity [15]. These findings 
show that the test has good sensitivity and is a reliable diagnostic 
tool to distinguish between cervical and shoulder pathology. 
Hence, the technique is recommended by the National Institute 
for Health and Care Excellence [4]. However, the arm squeeze 
test is not well-known or popular, as it has only been identified 
recently. Therefore, attempts should be made to raise awareness 
of its existence.

An issue with the diagnosis of cervical spine conditions, which 
may contribute to unnecessary surgery, is that an MRI scan can 
be too sensitive and may highlight non-clinically significant 
findings as reasons for surgery. Previously, issues with MRI 
scans regarding nerve root tension and the measurement of disk 
conditions have been reported [5]. This was evident in 
asymptomatic patients who were diagnosed with a disk 
herniation, showing the over sensitivity of the imaging 
technique [12]. Such findings indicate the importance of other 
tests, not just imaging techniques, in the diagnosis of shoulder 
and cervical spine pathologies. 
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Anterior Cervical Discectomy and Fusion is a usually successful 
procedure for people who require it. However, shoulder and 
cervical spine pathologies have similar symptoms and can be 
mistakenly diagnosed, potentially leading to unnecessary 
surgical intervention. The arm squeeze test is a simple 
examination procedure that helps to differentiate between neck 
and shoulder pathology. The test has a sensitivity of 0.96 and a 
specificity ranging between 0.91 and 1. Implementing this test 
during both shoulder and cervical spine examinations should 
become routine.

Conclusion
Clinical Message

Coming to the correct diagnosis preoperatively is crucial to 
provide the best outcomes and prevent needless surgical 
interventions. Accordingly, recommended pre-operative 
tests, namely, the arm squeeze test due to its high sensitivity, 
should be used routinely during cervical and shoulder 
examinations.
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