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Preface 
The following paper is a justification of the content of the end product – the 

website: https://cervicalspine.wordpress.com/  

A systematic review was conducted on special tests for the cervical spine. Based 

on these findings a website was created in order to guide especially novice 

physiotherapist through the diagnostic process. Furthermore, information on the 

quality and execution of the tests is given. 

Contact details: 

Max Dienemann 

maxdienemann4@gmail.com 

Monika Le-Minh 

monikaleminh@gmail.com  
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Introduction 
The professional assignment project (PAP) takes place throughout the 4th, 

5th and 6th semester of the European School of Physiotherapy (ESP) curriculum. 

During this project, the students work on a professional question relevant to the 

physiotherapy profession. Since the PAP is not considered a classical thesis, a 

practical application must be guaranteed and the client must play an active role in 

this process. As a result, we are primarily working in the area of, and developing 

ourselves within the professional KNGF role “The physiotherapist as a professional 

developer”. Furthermore, the competences of the “physiotherapist as a manager” 

and “physiotherapist as a care provider” (KNGF 2007) will also be involved in this 

professional assignment project.  

The purpose of this professional assignment project is to deliver a website 

about the assessment of the cervical spine. In cooperation with the client, a 

website was chosen to be a good tool to guide novice physiotherapists through the 

diagnostic process of the cervical spine, with the main focus on special tests. As 

there are many special tests out there and only little or no information is given on 

their quality, it is even more important to educate novice physiotherapists about 

high quality tests. Furthermore, standardized protocols are a crucial aspect in order 

to correctly apply and interpret these tests. 

 This idea was influenced by the student’s interest in the cervical spine, as 

well as by the need for a user-friendly and evidence based tool to assess the 

cervical spine as requested by the client. The client is the REHA-VITA, located in 

Lörrach, Germany. 

            The website does not only include information based on theoretical 

knowledge, but also videos showing the practical application of recommended 

procedures, i.e. handling of special tests. In addition, information about the 

anatomy, basic assessment and common pathologies are provided.                                            

The paper is divided in two parts: Part one is concerned with the review of 

evidence and part two focuses on the development of the website. 
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Part one – Review of evidence 

Definition of the problem 
Neck problems are critical public health problems, which most people 

experience at some point in their life (Strine et al. 2007). It affects the individual’s 

ability to execute simple tasks in daily life, such as driving a car, turning his or her 

head or working on the computer with a maintained posture for a prolonged period 

of time. Neck pain can lead to a restriction of certain movements and has a huge 

impact on the individual’s environment, including family, work and other 

communities (Hoy et al. 2011). Furthermore, injuries in the cervical region can lead 

to neurological problems, such as radicular syndrome which may involve the 

compression of a nerve root. Also, a lot of proprio- and nociceptors are located in 

the atlanto-occipital (C0-C1) and atlantoaxial (C1-C2) joints, which are related to 

balance. Therefore, spatial disorientation, pain and vertigo are possible signs of 

disturbances in the C0 to C2 region (Evelt-Paprotny et al. 2012).                                         

According to Borghouts et al. (1998), the costs of neck pain in the 

Netherlands were estimated to be 500.574.200 Euros resulting from hospital care, 

general practice care and paramedical care. The 1 year incidence varies among 

different countries, ranging between 10.4% and 21.3%. (Hoy et al. 2011). The 

prevalence in the US, for instance, is reported to be around a total number of 19 

million people suffering from back and neck pain (Strine et al. 2007), whereas in 

the UK, 4348 out of 12907 people reported neck pain in the last 12 months (Palmer 

et al. 2001). 

Because the cervical spine is very delicate - being so close to the spinal 

cord- and includes many possible diagnoses, efficient and evidence-based 

assessment and treatment is crucial for the patient’s sake and also for financial 

matters. Among other practitioners, physical therapists aim to treat neck pain, 

which requires a detailed knowledge of the cervical spine anatomy and neurology 

(Goode et al. 2010). Moreover, for a successful treatment, a thorough patient 

history and assessment should be conducted first in order to include or exclude 

possible hypotheses. Since various conditions of the cervical spine such as nerve 

entrapment neuropathy, spondylolisthesis or stenosis involve complex 

assessments (Evelt-Paprotny et al. 2012), it is even more important to provide 

physical therapists and students with evidence-based assessment skills. 

Several systematic reviews have been conducted that focus on special tests 

for common pathologies, such as cervical radiculopathy (Rubinstein et al. 2007) or 

instability (Hutting et al. 2012). However, a consensus on the most reliable special 

tests for the cervical spine has not been established yet. Therefore, the following 

research question was formulated:   
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What are the most reliable and valid special tests for diagnosing cervical 

spine disorders? 
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Methods 
 

Procedure and search strategy 

This part is mainly concerned with the retrieval of evidence, describing the 

overall search strategy as well as showing the results: 

Prior to the literature research, an extensive list of cervical spine diagnostic 

tests, according to Magee, 2007, Rushton et al. 2012, Childs et al. 2008, Bekkering 

et al. 2003 was made (see table 1) in order to search on  PubMed. These tests 

were used as keywords to research articles which was done by putting each test 

in quotation marks. Tests that were known by more than one name or showed 

variation in spelling were combined with the Boolean Operator “OR”. The results 

can be found in table 1 under “single” outcomes (without additional keywords). This 

was done in order to receive a general overview on the number of articles for each 

test. Other databases such as PEDro, Google scholar and the Cochrane Library 

were rather used to compare found results, especially if no results were found on 

Pubmed.  

If results were shown, these test were combined with the keywords as seen 

in Figure 2 using additional Boolean Operators “AND” and “OR”. This was done in 

order to filter the number of articles and to specify the search.  

“Test 1”, “Test 2”, etc. in the first column of figure 2 were respectively 

interchanged with every test listed in table 1. The results are depicted under 

“combined” (with additional keywords) in table 1.    

 

 
Figure 1: Example of search strategy 
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Based on these outcomes, each article was screened by its title and 

abstract to narrow down the results to potentially useful articles. These steps were 

done by both group members to ensure that no spelling mistakes lowered the 

quality of the search strategy. The found results were compared and if the results 

showed differences, the search was repeated by both members. 

After the screening procedure, each article that was deemed to be useful 

was graded with the Critical Appraisal Skills Programme (CASP) grading form 

(appendix 1). Finally, the grading led to 11 high quality articles which have been 

incorporated in this review. 

In addition, the following guidelines were screened to ensure no articles 

have been missed and to compare our results with their recommended tests: Neck 

pain: Clinical practice guidelines linked to the International Classification of 

Functioning, Disability, and Health from the Orthopedic Section of the American 

Physical Therapy Association (Childs et al. 2008) and An evidence-based clinical 

guideline for the diagnosis and treatment of cervical radiculopathy from 

degenerative disorders (Bono et al. 2011). 

 

 

 

 
Figure 2: General overview 
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Table 1:  List of tests 

Tests Single Combined 

Spurling’s Test OR Foramina compression Test 23 2 

Distraction Test OR Axial decompression Test 80 25 

Upper Limb Tension Test OR Brachial Plexus Test OR Elvey Test 33 2 

Shoulder abduction Test 6 0 

Vertebral artery Test OR Cervical Quadrant Test 61 2 

Jackson Compression Test OR Modified Foramina Compression Test 31 0 

Valsalva Test 87 1 

Tinel’s Sign 6 0 

Brachial Plexus Compression Test 139 5 

Shoulder Abduction Relief Test 24 2 

Scalene Cramp Test 0 0 

Romberg’s Test 46 0 

L’Hermitte’s Sign 8 1 

Soto-Hall Test 0 0 

Bakody’s Test 0 0 

Cervical Rotation Lateral Flexion Test 3 0 

Extension Rotation Test 4 0 

Static Vertebral Artery Test 0 0 

De Kleyn Niewenhuyse Test 0 0 

Hautant’s Test 2 0 

Barre’s Test 0 0 

Underburg’s Test 0 0 

Naffziger’s Test 0 0 

Temperature test OR Caloric Test 7 0 

Dizziness Test 2 0 

Sharp Purser Test 5 1 

Transverse Ligament Stress Test 22 1 

Pellman’s Distraction Test 0 0 

Anterior Shear Test OR Sagital Stress Test 7 0 

Lateral Shear Test 1 0 

Anterior Posterior segmental mobility 26 2 

Segmental mobility Test 82 7 

Coordination Test 7138 163 

Dix-Hallpike maneuvre 142 0 

Holding head and turning body test 0 0 

Cervical extension positional test 11 0 

Cervical rotation positional test 18 0 

Neck flexor endurance test OR deep neck flexor endurance test 27 4 

Alar ligament test OR alar ligament stress test 22 4 

Transverse atlantal ligament stress test OR modified sharp purser test 2 1 

Alar ligament side flexion and rotation test OR alar ligament side bending 

and rotation test 

3 0 

Tectorial membrane distraction test 1 0 

Craniocervical flexion test 42 3 

Rotational alar ligament stress test 1 1 

Lateral flexion alar ligament stress test 2 1 
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Figure 3:  Keywords 

 

Grading  

The grading of every article was done with the Critical Appraisal Skills 

Programme (CASP) diagnostic checklist for diagnostic test studies (appendix 1). It 

was suggested that if tools such as the “CASP framework are used in the context 

of a thorough understanding of qualitative research design and data analysis, they 

can promote good practice and the systematic assessment of qualitative research” 

(Masood et al. 2001). Krainovich-Miller et al. (2009) emphasize the use of 

standardized critical appraisal tools, such as the Critical Appraisal Skills 

Programme (CASP) to facilitate user-friendly rapid appraisal of Level I evidence. 

The CASP is a methodological checklist which provides key criteria relevant to 

diagnostic tests studies. In order to be incorporated in this review, each article had 

to score at least 8 out of 11 on the CASP scale.  

As question 9 to 11 already covered factors influencing the patient 

population we were looking for, question 12 has been disregarded from the CASP. 

Moreover, question 12 demands subjective opinion and provides more or less a 

summary of previous questions. Therefore, we found it to be of lesser importance 

in this context 

Furthermore, any test study without sensitivity and specificity values was 

disregarded from this review.  
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Results 
The outcome of the search is depicted in Figure 4. Initially, 41 articles were 

retrieved from the databases in addition to 3 systematic reviews. After screening 

these articles, the group ended up with 18 potentially useful articles. Finally, the 

11 articles selected after the final grading procedure were incorporated in this 

review. 

 

 
 

Figure 4: Search outcome 

 

 

 

In total, 9 special tests from 11 different articles were deemed to be 

sufficient for this review based on the CASP grading scores. Some articles focused 

on more than one special test. Figure 2 provides an overview of the incorporated 

tests as well as the number of retrieved articles for each test. 
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Figure 5: Results of search strategy 
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Special tests 
This part is concerned with basic characteristics of special tests and 

combines these with our search outcomes and recommendations. First of all, it 

describes when special tests should be used in the diagnostic process and 

explains then more about the quality. Finally, it shows how to correctly execute 

them. A detailed summary of each test, its indication, execution and outcome can 

be found in the appendix (appendix 3). 

The flowchart (figure 6) below depicts the structure of the diagnostic 

process. Special tests should serve the novice physiotherapist as a tool in the 

diagnostic process in order to rule a hypothesis in or out.  A hypothesis should 

always be formulated based on the information given in the patient history followed 

by the basic assessment which helps to get more information about the clinical 

picture.  

 

 

 

 
Figure 6: Overview Diagnosis 

 
 

Furthermore, it is important to make sense of a special test’s quality. As the 

quality of a special test is defined with sensitivity and specificity values, it is 

important to understand what these values actually mean for the novice 

physiotherapist: Sensitivity is the ability of a test to correctly determine whether an 

individual has an impairment or disease while specificity reflects a test’s ability to 

correctly identify an individual as disease-free. To ensure to use a high quality test, 

both values should be high. 

Patient History Hypothesis Observation
Active Range of 

Movements
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movements/ Resisted 
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Neurological TestingSpecial Testing
Include/exclude 
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Diagnosis
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However, most special test do not provide good quality or show a difference 

in sensitivity and specificity values. Therefore it is important to keep a few simple 

rules in mind that may be helpful to categorize tests:  

 

 

1. Screening tests: help to identify people with increased risk for a 

condition or disease (high sensitivity, low specificity). 

2. Validity tests: help to confirm a diagnosis in someone who has 

signs, symptoms or other evidence of a particular condition or 

disease (high sensitivity and high specificity). 

3. Excluding tests: help to exclude an increased risk for a condition 

or disease (high specificity, low sensitivity) or help to identify 

people with increased risk for another condition or disease. 

4. Reduction tests: pain diminish and/or performance improve. 

5. Mechanism test: help to identify the cause of the problem. 

 

 

          In addition, the SPIN and SNOUT rule may be helpful to make sense of a 

tests quality. 

SPIN: A highly specific test, when positive, rules IN disease (SP-P-IN) = unlikely 

to give a false positive result. 

SNOUT: A highly Sensitive test, when negative rules OUT disease (SN-N-OUT) = 

unlikely to give a false negative result. 

Finally, multiple testing can be useful in the diagnostic process. 

It can be applied in two basic ways: parallel testing or serial testing. 

Parallel testing, i.e. testing all at once, generally increases the sensitivity of disease 

prevalence, above those of each individual test. However, specificity will decrease 

for each individual test. Therefore, parallel testing is useful when very sensitive 

testing is needed, but only two or more relatively insensitive tests are available. 

Parallel testing is a rapid way of multiple testing. 

Serial testing, i.e. testing consecutively, maximizes the specificity but lowers the 

sensitivity of each test. Hence, one should use it when none of the individual tests 

available is highly specific. The decision to order the subsequent test is based on 

the results of the previous test. All tests must be positive, as the diagnostic process 

is stopped with a negative result. Serial testing is more time consuming and some 

of the tests are expensive or risky and therefore are only being employed after 

simpler and safer tests (Fletcher et al. 2014).  
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Indication, execution and outcome 

The following section provides a detailed overview of each test, their 

indication, execution and outcome.  

 Furthermore, the tables below show the authors, study subjects, reference 

standards, sensitivity and specificity values as well as the grading scores. Finally, 

this section discusses each test and explains possible factors that could have led 

to the different sensitivity and specificity value outcomes. 

 

Spurling’s Test 

  The Spurling’s Test is performed if cervical radiculopathy is suspected. 

The patient complains of nerve root symptoms in their history which may be 

diminished or absent at the time of examination. 

 Execution (traditional): The patient side bends their head over to the 

unaffected side first, followed by the affected side. The examiner then carefully 

presses straight down on the head. 

Outcome: Reproduction of symptoms or pain radiating down the arm to 

which the head is side bend during compression, which indicates pressure on the 

nerve root. A positive test may be indicative for cervical radiculopathy (Magee 

2007). 

 

Sensitivity ranges from 30%-95% 

Specificity ranges from 74%-100% 

 

A modified version of the Spurling’s Test suggests performing this test in 

three stages, each stage being increasingly more provocative. Once symptoms 

are produced, the examiner does not proceed to the next stage.  

Execution (modified): The first stage involves neutral compression of the 

head. The second stage involves compression with the head extended and in the 

final stage, the head is extended and rotated to the unaffected side first, then to 

the side of complaint, followed by a compression. 

Outcome: 1) Reproduction of symptoms which could occur at any stage or 

2) pain radiation into the arm toward which the head rotated during compression 

(Magee 2007)  

 

Sensitivity: 50% 

Specificity: 74% 
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Test studies: Spurling’s Test 
Table 2                                                                                                                                  . 

Study Study Subjects  Reference 

Standard 

Score Sensitivity Specificity 

Viikari-

Juntra et 

al. (1989) 

N = 43 (27 male, 

16 female), median 

age 52 years 

(range 33-80) 

sample chosen 

from neurosurgery 

department  

Myelography 10/11 Single validity 

parameters1: 

26-50% (C6-

C8),  

Combined 

neurologic + 

radiologic 

signs 40-64%  

Radicular pain: 

100%, 

Neurological + 

radiological 

sign: 

92%/100%  

Shah et 

al. (2004) 

N = 50 ( 37 male, 

13 female) mean 

age 42 years 

(range 22-60) 

MRI 10/11 93.1% 95% 

 

Tong et 

al. (2002) 

N = 255 EMG 10/11 30% 93% 

Wainner 

et al. 

(2003) 

N = 82 (41 male, 

41 female), mean 

age 45  (+-12 

years, range 18-70) 

EMG 11/11 50% A: 86% B:74%2 

Ghasemi 

et al. 

(2013) 

N = 97 (25 male; 

mean age 46.32 ± 

13.97 years old, 72 

female; mean age 

46.14 ± 11.45 

years) 

EMG 10/11 Acute CR: 

46.51%, 

chronic CR: 

14.70% 

85% 

Shabat et 

al. (2011) 

N = 257 (159 

males, 98 females), 

mean 43 years 

(range 19-78)  

CT scan/MRI 

(only 53/257 

patients) 

10/11 95% 94% 

 

 
 
 
 
 
 

                                            
1 Validity parameters: radicular pain, neurologic signs, root compression signs 
2 A: Spurling’s original procedure, B: Variation of Spurling’s test 
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  Discussion 

6 articles were included that focused on Spurling’s test. As shown in Table 

2, the test’s sensitivity ranges from 30% - 95% and its specificity from 74% -100%. 

These wide ranges could most likely be explained by several factors: First of all, 

different studies presented different outcome criteria. For instance, Viikari- Juntura 

et al. (1989) state that the most stringent indication of cervical radiculopathy was 

the presence of at least two physical examination neurologic signs at C4-C5 and 

a myelogram study showed a filling defect of the lateral contrast media at C4-C5, 

or a similar physical examination revealed radiologic findings at C6-C8. Thus, a 

physical abnormality at the C6 root and a myelogram filling defect at the C8 would 

be considered a positive disc prolapse. On the other hand, Wainner et al. (2003) 

and Ghasemi et al. (2013) used a cluster of different tests to determine the 

underlying pathology, while presenting outcomes of the single test items as well. 

However, outcome criteria from other studies, such as those conducted by Shah 

et al. (2004) and Tong et al. (2002), were simply regarded as a negative or positive 

test. 

Secondly, test outcomes differed depending on the involvement of the 

cervical level. Wainner et al. (2003), for instance, states that patients suffered 

predominantly from mild to moderate cervical radiculopathy almost exclusively 

representative of C6 – C7 involvement. However, diagnostic properties may be 

different in C5 – C8 nerve root levels or in a different spectrum of the disease. 

Uchihara et al. (1994), on the other hand, does not specify the involved levels and 

focuses primarily on the signs and symptoms experienced by the patient. 

Moreover, the test’s outcome also depends on the state of the underlying 

pathology. According to Shah et al. (2004), in patients with acute lateral soft disc 

prolapse, the test is more likely to be positive due to a probable inflamed nerve 

root which is consequently very sensitive to compression by the Spurling’s test 

whereas in patients with osteophytes, the inflammation might have regressed to 

some extent due to time that has elapsed. Thus, the nerve root might be not as 

sensitive to induced compression by the Spurling’s test. A similar observation has 

been made by Ghasemi et al. (2013) which states that the Spurling’s test can be 

used to confirm acute cervical radiculopathy but the test’s accuracy in the chronic 

state is lower and therefore increases the false negative rate. In this case, the 

sensitivity for acute conditions is 46.51% and 14.70% for the chronic state. 

Sample sizes of the recruited population also differed in the included studies 

ranging from 47 (Viikari Juntara et al. 1989) to 257 study subjects (Shabat et al. 

2011), which may have influenced the outcomes as well. 

The test, as originally described by Spurling’s, states that the patient is 

initially seated, the neck is then passively side-bend towards the symptomatic side 
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and then a downward pressure is applied over the patients head. However, 

different variations were found in the included studies which may have altered the 

results. Shah et al. (2004) and Tong et al. (2002) performed the test in a different 

sequence by lateral flexing and extending the head first and then applying 

overpressure. Shah et al. (2011), on the other hand, did not lateral flex the patient’s 

head and performed only extension, rotation and axial compression to the 

symptomatic side. Ghasemi et al. (2013) pushed the head downwards while lateral 

flexion was applied. Only Wainner et al. (2003) executed the test as originally 

described by Spurling’s and compared it with a modified version which also 

included extension and rotation towards the symptomatic side followed by 

overpressure (See table Spurling’s A and B). That being said, the amount of 

pressure applied by the examiner was not specified  

Finally, no Gold Standard has been established yet for the diagnosis of 

cervical spine disorders and therefore, different reference standards have been 

used to confirm a diagnosis. These reference standards have inherent limitations. 

EMG examination as used by Tong et al. (2002) has a sensitivity of only 90% 

according to a study conducted by Marinacci et al. (1966). The American Academy 

of Electrodiagnostic Medicine Quality Assurance Committee states that the 

sensitivity ranges from 50% - 70% for needle EMG examination and presents 69% 

sensitivity and 52% specificity for myelogram examination only. Moreover, 

asymptomatic abnormalities are commonly seen on MRI, myelogram and CT 

scans of the cervical spine. The false positive rate generally increases with 

advancing age and ranges from 20% - 50% (Tong et al. 2002). 

Keeping these limitations in mind, all authors suggested that the Spurling´s 

test is valuable tool in the examination process of cervical spine disorders. 

In conclusion, this test has a low sensitivity but represents a moderate to 

high specificity. A highly specific test, when positive, may rule a disease in. Thus 

it is unlikely to give a false positive result. Therefore this test may be used to 

confirm a diagnosis in someone who has signs, symptoms, or other evidence of a 

particular condition which may be cervical radiculopathy in this case. 
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Shoulder Abduction Test 

The Shoulder Abduction Test is performed if cervical radiculopathy is 

suspected. The patient suffers from radicular symptoms originating from C4-C5 

nerve roots, specifically. 

Execution: The patients is placed in seated or a supine position. The 

patients is placed in seated or supine lying position. The arm is abducted until the 

hand or forearm rests on top of the head. This can either be perform actively by 

the patient, or passively by the examiner. 

Outcome: Reduction or alleviation of symptoms that indicate a cervical 

extradural compression problem such as herniated disc, epidural vein 

compression, or nerve compression in the C4-C5 or C5-C6 area. 

 

Sensitivity ranges from 17%-64% 

Specificity ranges from 85%-100% 

 

Test studies: Shoulder Abduction Test  

Table 3 

Study 

  

Study Subjects   Reference 

standard 

Score Sensitivity Specificity 

Viikari-Juntra  

et al. (1989) 

N = 43 (27 male, 16 female), 

median age 52 years (range 

33-80) sample chosen from 

neurosurgery department 

Myelography 

 

10/11 Single validity 

parameters3: 

26-50% (C6-

C8),  

Combined 

neurologic + 

radiologic signs 

40-64% 

100% 

neurologic 

and 

100%/80% 

radiologic 

signs 

Ghasemi et 

al. (2013) 

N = 97 (25 male; mean age 

46.32 ± 13.97 years old, 72 

female; mean age 46.14 ± 

11.45 years) 

EDX 

 

 

10/11 Acute CR: 

55.81%, 

chronic CR: 

20% 

85% 

Wainner et  

al. (2003) 

N = 82 (41 male, 41 female), 

mean age 45  (+-12 years, 

range 18-70) 

EMG 11/11 17% 92% 

 
 
   
 
 
 
 
 

                                            
3 Validity parameters: radicular pain, neurologic signs, root compression signs 
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Discussion 

The Shoulder Abduction Test has also been reviewed by the same authors 

that evaluated the Spurling’s Test. Again, sensitivity ranges widely from 17% - 64% 

whereas specificity ranges only between 85% - 100% (Table 3). As already 

mentioned, different outcome criteria such as cervical level involvement, state of 

underlying pathology, sample size, execution and the unavailability of a Gold 

standard may have influenced the results. Wainner et al. (2003) have reported the 

lowest sensitivity value of 17 %. The authors stated that one possible reason for 

this low outcome could be due to repeatedly asking questions regarding the 

symptoms during the examination process in an open-ended fashion. It is unclear 

whether this was done in other studies as well. 

Different reference standards have been used which could have also 

influenced the results. Wainner et al. (2003) used EMG, Viikari Juntara et al. (1989) 

used myelography, and Ghasemi et al. (2013) used EDX as a reference standard. 

As already mentioned, all reference standards have inherent limitations and results 

are therefore not 100% accurate. 

As for Spurling’s test, the state of the underlying pathology plays an 

important role as well. Ghasemi et al. (2013) suggests that both a positive shoulder 

abduction and Spurling’s test can be suggestive of acute cervical radiculopathy. 

The sensitivity rate for acute cases is 55.8% whereas in chronic cases it is only 

20%.  

In conclusion, this test has a low to moderate sensitivity but represents a 

moderate to high specificity. As already explained for the Spurling’s Test, a highly 

specific test, when positive, may rule a disease in. Thus it is unlikely to give a false 

positive result. Therefore this test may be used to confirm a diagnosis of cervical 

radiculopathy. 
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Axial Decompression Test (Distraction Test) 
The Axial Decompression Test is performed if cervical radiculopathy is 

suggested. The patient complains of radicular symptoms in their patient history 

and shows radicular signs during examination. 

Execution: The examiner places one hand under the patient’s chin and the 

other around the occiput. The examiner then slowly lifts the head. 

Outcome: Alleviation of symptoms. 

 

Sensitivity ranges from 26%-64% 

Specificity ranges from 90%-100% 

 

Test studies: Axial Decompression Test 
Table 4 

Study Study Subjects   Reference 

Standard 

Score Sensitivity Specificity 

Viikari-Juntra 

et al. (1989) 

N = 43 (27 male, 16 

female), median age 52 

years (range 33-80) sample 

chosen from neurosurgery 

department 

Myelography 10/ 11 Single validity 

parameters4: 

26-50% (C6-

C8),  

Combined 

neurologic + 

radiologic 

signs 40-64% 

100% 

neurologic and 

radiologic signs 

Wainner et  

al. (2003) 

N = 82 (41 male, 41 

female), mean age 45  (+-

12 years, range 18-70) 

EMG  11/11 44% 90% 

 
Discussion 

This test has also been evaluated by Wainner et al. (2003) And Viikari 

Juntara et al. (1989) The specificity value in both studies is high, ranging from 90% 

- 100% whereas the sensitivity value is moderate to low, ranging from 26% - 64. 

Again, factors that have been previously described and variations in study settings 

may have influenced the results. Nevertheless, given its high specificity values it 

is unlikely to give a false positive result. Therefore this test may be used to confirm 

a diagnosis of cervical radiculopathy. 

 

 

  

                                            
4 Validity parameters: radicular pain, neurologic signs, root compression signs 
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Abduction Extension Cervical Nerve Root Stress Test 

The Abduction Extension Cervical Nerve Root Stress Test (AECNRST) is 

performed if cervical radiculopathy is suspected. The patient complains of radicular 

symptoms in the history taking process. 

Execution: The patient stands and rotates the head away from the 

symptomatic side. The symptomatic arm is abducted to 80 degrees with the elbow 

slightly flexed. This can either be perform actively by the patient, or passively by 

the examiner. The examiner then applies a moderate dorsal pressure on the 

humeral head and extends the arm to 30 degrees, thereby creating a fulcrum over 

which the brachial plexus is displaced to create stress on the cervical nerve roots. 

This position is held for a few seconds. 

Outcome: Reproduction of symptoms, new, or exacerbation of pain, or 

paresthesia along a dermatome. 

 

Sensitivity: 79% 

Specificity: 98% 

 

Test study: Abduction Extension Cervical Nerve Root Stress Test 
Table 5 

Study 

   

Study Subjects   

 

Reference 

Standard 

Score 

 

Sensitivity Specificity 

Farshad et 

al.(2013) 

N = 89; case group= 24: 

age 51 +- 13, control 

group = 65: age 56 +- 16 

MRI 10/11 79% 98% 

 
Discussion  

Only Farshad et al. (2013) was included in our review of the Abduction 

Extension Cervical Nerve Root Stress Test (AECNRST). The study presents 

moderate to high sensitivity and specificity values of 79% and 98%, respectively. 

The only drawback of this study is that the AECNRST has been investigated based 

on a case control design. This gives some information about the value of the test 

mainly in regard to its specificity but does not specify the value of the test in 

patients with other cervical spine disorders since the case group consisted of 

patients who already presented dermatome specific radicular symptoms. 

However, due to its moderate to high sensitivity and specificity values and its easy 

execution, it is recommendable for daily clinical use in diagnosing cervical radicular 

compression symptoms. 
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Flexion Rotation Test 

The Flexion Rotation Test (FRT) is performed if C1-C2 dysfunction is 

suspected with associated cervicogenic headache. 

Execution: The patient is in a supine position. The examiner passively 

maximally flexes the cervical spine followed by a rotation to one side and then the 

other. 

Outcome: Limited range of motion determined either by the patient reporting 

onset of pain or a firm resistance encountered by the therapist. The cut off value 

of cervical rotation is 33 degrees, meaning if rotation is less than 33 degrees the 

test is considered positive. 

 

Sensitivity ranges from 83%-90% 

Specificity ranges from 88%-92% 

  

Test studies: Flexion Rotation Test  
Table 6 

Study Study Subjects   Reference 

Standard 

Score Sensitivity Specificity 

Hall et al. 

(2008) 

Study 1: Group A: N=20 

(37 +- 13 yrs, 14 

females) B: N=10 (38 +- 

13, 6 females), C: N=10 

(38 +- 13, 8 females), 

Study 2: Group D: N=12 

(29 yrs , +-14, 12 

females), E: N=12 ( 30 +- 

7, 12 females) 

Manual 

examination 

10/11 Study 1: 90% 

Study 2: 83%  

Study 1: 88%  

Study 2: 

92%/83% 

 
Discussion 

Hall et al. (2008) evaluated the reliability and diagnostic validity of the 

cervical Flexion Rotation Test (FRT) to discriminate subjects with headaches due 

to C1/2 dysfunction. Since this test requires a high degree of skill from the 

examiner, two separate studies have been conducted. One with experienced 

therapists (with at least 15 years of postgraduate experience) and the other with 

inexperienced therapists with no previous experience with the FRT. The results 

show that the sensitivity and specificity of the FRT was 90% and 88%, respectively, 

with a 92% agreement for experienced examiners. For inexperienced examiners, 

FRT mobility was significantly greater. However, the results show sensitivity values 

of 83% and specificity values of 92%/83% (for examiner 1 and 2, respectively), 

proving that inexperienced clinicians can confidently interpret the results of the 

FRT in clinical practice. Therefore, the FRT can be used accurately and reliably by 
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not only experienced examiners but also by inexperienced examiners and may be 

a useful aid in cervicogenic headache evaluation. 
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Sharp Purser Test 

The Sharp Purser Test is performed if atlanto-axial instability is suspected, 

indicating subluxation of the atlas on the axis and probable damage to the 

transverse ligament. 

Execution: The examiner places one hand over the patient’s forehead, while 

the thumb of the other hand is placed over the spinous process of C2 (axis) to 

stabilize. The patient is then asked to slowly flex the head while the examiner 

presses backward with the palm on the forehead. 

Outcome: A backward slide of the head, felt by the examiner during the 

movement. The slide backwards indicates that the subluxation of the atlas has 

been reduced. The slide might also be accompanied by a “clunk”. 

 

Sensitivity: 88% 

Specificity: 98% 

 

Test study: Sharp Purser Test 
Table 7 

Study Study Subjects   Reference 

Standard 

Score Sensitivity Specificity 

Uitlvlugt et al. 

(1988) 

N =123  Radiographic 

findings 

10/11 88% 96% 

 
Discussion 

The findings of Uitvlugt et al. (1988) were found to meet the criteria for the 

Sharp-Purser Test, which checks for abnormal clinical laxity of the atlanto-axial 

complex. The author reports sensitivity values of 88% and specificity values of 96 

%. 

Because blinding was not mentioned, there might be bias. This could 

explain differences in specificity and sensitivity from other studies.  

Despite its relative simplicity, these statements only apply to rheumathoid 

arthritis patients and caution must be taken when applied to other patient 

populations. 
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Exclusion of tests  

Sensitivity is the ability of a test to correctly determine whether an individual 

has an impairment or disease while specificity reflects a test’s ability to correctly 

identify an individual as disease-free. Both were regarded as the most important 

inclusion criteria for test studies. In total, 9 different tests were analyzed and 

included in this review. However, only 6 tests, namely Spurling’s Test, the 

Distraction Test, Shoulder Abduction Test, Abduction Extension Cervical Nerve 

Root Stress Test, Flexion Rotation Test and the Sharp Purser have been 

implemented on the website.  

The Upper Limb Tension Test has been disregarded due to its poor 

sensitivity and specificity values (table 8) 

The Gliding Test, however (table 9), which is used to manually diagnose 

intervertebral joint mobility in the mid-cervical spine in patients with mechanical 

neck pain, is not implemented on the website despite relatively high sensitivity 

values  (80% - 100%) and low to moderate specificity values (41% - 70%). The 

main reason is that its proper execution and interpretation depends on extensive 

training and experience on behalf of the assessor, leading to poor to moderate 

inter-examiner reliability (Rey Eriz et al. 2010). Moreover, the examiner in the only 

study found by Rey Eriz et al. (2010) was a certified manual therapist who had 

more than 8 years of experience which suggests that additional special training is 

required to correctly execute and interpret this test.  

Furthermore, another test which is not implemented on the website is the 

Brachial Plexus Compression Test (Table 10). This test is designed to reproduce 

symptoms or elicit pain in patients with neurological disorders by squeezing the 

brachial plexus with the thumb (Uchihara et al. 1994). However, the execution of 

this test is questionable since the proper hand positioning and compression force 

play a major role for the correct execution, potentially leading to a low inter-

examiner reliability.    
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Test studies: Upper Limb Tension Test 
Table 8 

Study Study Subjects Reference 

standard 

Score Sensitivity Specificity 

Wainner et 

al. (2003) 

N = 82 (41 male, 41 

female), mean age 45 (± 

12 years, range 18 – 70) 

EMG 11/11 A:97%  

B: 72% 

 

A: 22%  

B: 33% 

 

Ghasemi et 

al. (2013) 

 N = 97 (25 male, mean 

age 46.32±13.97 years old, 

72 female, mean age 

46.14 ± 11.45 years) 

EDX 

 

10/11 Acute CR: 

60.46% Chronic 

CR: 35.29% 

40% 

 

 

Gliding Test 
Table 9 

Study 

 

Study Subjects  Reference 

Standard 

Score Sensitivity Specificity 

Rey Eriz  

et al.   

N = 50 (23 male, 27 female),mean 

age 33 ± 5 years (range, 22-48 

years)  

Radiographic 

findings 

10/11 C3-C4, C4-C5 

levels: 80% 

C5-C6: 100% 

 

C3-C4, C4-

C5 levels: 

70% 

C5-C6: 41% 

 

 
Brachial Plexus Compression Test 
Table 10 

Study Study Subjects  Reference 

Standard 

Score Sensitivity Specificity 

Uchihara 

et al. 

(1994) 

N = 65 (38 male, 27 

female), mean age 53.1 

years (range, 16-80)   

MRI 9/11 Compressive 

lesions: 

69%, 

mechanical 

lesions: 74%  

79% 
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Recommendations 

In total 9 tests were analyzed. However, only 6 tests namely the Spurling’s 

Test, the Distraction Test, Shoulder Abduction Test, Abduction Extension Cervical 

Nerve Root Stress Test, Flexion Rotation Test and the Sharp Purser Test are 

recommended. 

The Spurling’s Test, Distraction Test, Shoulder Abduction Test and 

Extension Abduction Cervical Nerve Root Stress are recommended to use if 

cervical radiculopathy is suspected. Given their low sensitivity but relatively high 

specificity values they should rather be used to confirm cervical radiculopathy, 

since, they are unlikely to give a false positive result. This can be helpful if a referral 

diagnosis is already given. However, if a highly sensitive test is needed, in order 

to rule out radiculopathy, it is recommended to use these tests in parallel testing. 

This results from the relatively low sensitivity values.  

The Spurling’s Test, Distraction Test and The Shoulder Abduction Test are 

also recommended by guidelines (Childs et al. 2008, Bono et al. 2011).  

If atlanto-axial instability is suspected after patient history and basic 

examination, it is recommended to use the Sharp Purser Test. Both sensitivity and 

high specificity are relatively high and can therefore be used to either confirm or 

reject a hypothesis. 

This also applies for the flexion rotation test. However, one should keep in 

mind that the sensitivity and specificity values seem to vary among experienced 

and novice physiotherapists. Nevertheless, the relatively high values show that 

even less experienced physiotherapists can use this test to include or exclude 

cervicogenic headache. 

 Figure 7 to 9 summarize the general structure and indications of diagnostic 

process. The information shown in the first two flowcharts is retrieved from Magee 

(2007) and the information shown in the last flowchart is taken from Hall et al. 

(2008), Hall et al. (2008) and Zito et al. (2006). 
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Figure 7: Flowchart Radiculopathy 

Patient History

• pain: sharp, burning in affected dermatomes

• pain radiating into shoulder, scapula and/or arm

• increased pain on coughing, sneezing, jarring, 
straining

• unilateral motor and sensory symptoms into 
upper limb

• known degenerative changes near foraminal 
spaces, disc herniations, vertebral fractures

Examination

• tenderness: affected area of posterior 
cervical spine

• limited ROM

• overspressure in quadrant position → 
symptoms 

• muscle weakness (myotomes)

• sensory alteration (dermatomes)

• reflex hypoactivity of affected nerve roots

• focal  activity

Special Testing

•Spurling’s Test

•Distraction Test,

•Shoulder Abduction Test

•Extension Abduction Cervical 
Nerve Root Stress 

Cervical 
Radiculopathy
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Figure 8: Flowchart Cervical Instability 

Patient 
History

• lumb in throat

• lip/facial paresthesia

• severe headache (with movement)

• muscle spasm

• nausea/vomiting

• known chronic arthritic conditions, down syndrome, osteopororosis, 
trauma

• long-term corticosteroid use

• nystagmus, pupil changes

Examination

•soft endfeel

•posterior bulging in active flexion

•movement restrictions: extension and 
side bending, flexion and side bending

•pathological hypermobility

•muscle weakness 

Special 
Testing

• Sharp-Purser 
Test

Cervical 
Instability
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Figure 9: Flowchart Cervicogenic Headache  

Patient 
History

•unilateral/side dominant headache without 
side shift 

•headache associated with neck stiffness/pain

•continous headache/episodically for past 3 
months at least once per week

•no autonomic involvement, dizziness, visual 
disturbance

Examination

• restricted ROM

• upper cervical joint dysfunction

• impairment in the deep neck 
flexors 

• muscle extensibility

Special 
Testing

• Flexion Rotation 
Test

Cervicogenic 
Headache
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Discussion Search Strategy 
This systematic review was conducted in order to determine the diagnostic 

accuracy of special tests for the cervical spine. However, this review has several 

limitations. 

One of the main obstacles was the search strategy. The chosen 

combination of keywords did not result in the expected outcome of articles and was 

therefore changed during the research phase. The group realized that if a test was 

entered as a “single” test (without the combination of keywords) a different number 

articles were shown in the results, which is expected. However, some potentially 

useful articles did not show up in the results when tests were combined with 

keywords. In order to make sure not to miss any articles, the group therefore 

searched for every test as a “single” (without keywords) and “combined” (in 

combination with keywords) test. 

Furthermore, PubMed was mainly used to search for test studies. Other 

databases such as Google Scholar, PEDro and The Cochrane Library were rather 

used to double check results especially if no results were found on PubMed. 

Articles might have been missed since not all the databases were adequately 

searched on. 

Another obstacle was that described studies often used test clusters instead 

of looking at single tests specifically. Single test outcomes were sometimes only 

partially presented or the information was presented in a way that made the values 

hard to classify. The group also realized that certain tests, such as the Gliding Test, 

are only appropriately executed with a high level of skill and experience gained 

through extra courses in a specific field. These potentially useful tests were 

excluded from this review.  

Moreover, only sensitivity and specificity values were regarded as the most 

important inclusion criteria. Other important quality criteria for diagnostic test 

studies, such as positive predicted values and negative predicted values, were 

neglected. This could have led to lower quality of the included tests.  

Finally, low quality test studies were excluded from this review, although 

tests with high sensitivity and specificity values may have been presented.  Thus, 

high quality tests may have been missed.     

 

 

 

 

 

 

 



Professional Assignment Project – Cervical Spine Assessment Website 2015 

34 
 

Conclusion 
The primary purpose of the review was to provide mainly novice 

physiotherapists with high quality tests. Moreover, information about special tests’ 

role in the diagnostic procedure, their quality and the indication and execution of 

certain special tests were considered.  

Even though many special tests for the cervical spine exist and are widely 

used, sufficient evidence is still lacking. Many articles did not suffice our criteria, 

such as missing outcome values or no appropriate reference standard. Moreover, 

no evidence was found on some tests. 

In total, 9 tests met the inclusion criteria. However, 6 tests, namely 

Spurling’s Test, the Distraction Test, Shoulder Abduction Test, Abduction 

Extension Cervical Nerve Root Stress Test, Flexion Rotation Test and the Sharp 

Purser Test are recommended.   
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Part two – The Website 
https://cervicalspine.wordpress.com/ 

Introduction  
The final product is a website addressing the assessment of the cervical 

spine. The evidence was thoroughly described and discussed in part one of the 

thesis and serves as the foundation for the website. A website was chosen to be a 

good tool to guide novice physiotherapists through the diagnostic process of 

cervical spine conditions.  

The focus of the website is on special tests based on the evidence provided 

in the thesis. It provides information on their quality and their interpretation. 

However, information about the anatomy, basic and neurological assessment are 

also included. Even though, the website is designed for novice physiotherapists, it 

was decided to be an appropriate addition to add these sections, as they can serve 

to refresh details. Furthermore, as this website can also be used by physiotherapy 

students, it can serve as a good revision tool. Additional information is based on 

THIEME Atlas of Anatomy, General Anatomy and Musculoskeletal System 

(Schuenke et al. 2010), Magee’s Orthopedic Physical Assessment (Magee 2007) 

and American guidelines (Childs et al. 2008) since the review of the quality of these 

sections is not within the scope of this paper.  

The website incorporates the practical approach, in the form of high-quality 

videos, to support the proper execution. This includes each step of the general 

assessment such as observation, active range of movement (A-ROM), passive 

range of movement (P-ROM), isometric testing and neurological examination. 

Although a considerable amount of videos regarding these topics are found 

on the Internet, it has been shown that video and sound quality is often 

inconsistent. Therefore, the videos on this website aim to show the execution of 

the general assessment and pre-selected diagnostic special tests in consistent 

high quality. This combination was chosen to give a good overview of the 

diagnostic process. This will combine theoretical knowledge with the practical 

approach. Therefore, the novice physiotherapist and students can make use of the 

thesis and videos.  

            

 

  

https://cervicalspine.wordpress.com/
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Website content 
The website will be divided in nine main categories, as seen below (1-11). 

Some main categories are further subdivided into several sub-categories (a, b, c, 

etc.) and, in the case of neurological testing, some will be even further divided (i., 

ii., iii.). Each category will be depicted as a link, directing the client to the requested 

content. The content is elaborated below. 

1. Home 

2. About 

3. Anatomy 

a. Bones, Ligaments, Joints 

b. Myology 

4. Examination 

a. Patient history 

b. Observation 

c. Active range of motion 

d. Resisted isometric movements 

e. Neurological testing 

i. Dermatomes 

ii. Myotomes 

iii. Reflexes 

5. Special tests 

a. Spurling’s test 

b. Distraction test 

c. Shoulder abduction test 

d. Sharp-purser test 

e. Flexion rotation test 

f. Abduction extension cervical nerve root stress test 

6. Recommendations 

7. Pathologies 

a. Radiculopathy 

b. Cervical spine instability 

c. Cervicogenic headache 

8. Thesis 

9. References 

10. Useful links 

11. Contact 
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The content of these categories include pictures, videos and descriptive texts. 

A video on the home page will guide users on how to use the website. Additionally, 

the overviews in English and German and flowcharts can be downloaded as PDF 

files from the website (appendix 3 and appendix 4). 

The general layout and some screenshots can be seen below. 
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Educational aspect 
This site educates novice physiotherapists about the quality, indication, 

correct execution and interpretation of outcome of pre-selected special tests. 

Furthermore, it shows when to use special tests in the diagnostic process and 

recommended procedures.  

Literature suggests that the combination of evidence-based theoretical 

knowledge and practical videos can be beneficial for performance of practical skills 

(Preston et al. 2012). This can be done by using the videos in combination with the 

information provided on the website i.e. explaining the execution in combination 

with the practical demonstration. Moreover, the user is in control of the practice 

condition, i.e. he or she can watch the videos and read instructions multiple times 

and is in charge of the time spent. 

Flowcharts and overviews are offered for download in order to have all given 

information compact and summarized. 

The anatomy and basic examination sections may serve as additional 

information. This information may help to make sense of what a special test 

actually does from an anatomical perspective as well as where to include it in the 

diagnostic procedure. Finally, these sections can be used to refresh the user’s 

knowledge. As the Internet is nowadays available nearly everywhere the user can 

make use of the website anytime. That being said, not only novice physiotherapists 

can use the website as a guide and reference but physiotherapy students can also 

use it to enhance and revise their knowledge gained throughout university years. 
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Criteria for website  
In order to deliver a high quality website, the group has followed specific 

criteria. According to several sources, (Dahoulsie University 2010, Cornell 

University Library 2013, University of Maryland Libraries 2013, Usability.gov 2004), 

the main criteria for a good website are authority, purpose, coverage, currency, 

objectivity and accuracy. As these criteria mainly concern the content of the 

website, the group wanted to make sure that the website was also easy to access 

and use. Thus, user-friendliness was added as a criterion. 

 

Authority 

Authority reveals that the person, institution or agency responsible for a site 

has the qualifications and knowledge to make claims.      

 Authorship: Who developed the website?  

 Clear contact information: e-mail address, snail mail address, phone 

number, and fax number. 

 Credentials: the author should state qualifications, credentials, or personal 

background that gives them authority to present information. 

 Check to see if the site supported by an organization or a commercial body 

 

Purpose 

What is the purpose of the website? Is it to inform, persuade, state an opinion, 

entertain, or parody something or someone? Evaluating a web site for purpose: 

 Does the content support the purpose of the site? 

 Is the information geared to a specific audience (students, scholars, general 

reader)? 

 Is the site organized and focused? 

 Are the outside links appropriate for the site? 

 Does the site evaluate the links? 

 The URL may indicate its purpose. 

 

Coverage 

Evaluating a web site for coverage: 

 Does the site claim to be selective or comprehensive? 

 Are the topics explored in depth? 

 Compare the value of the site’s information compared to other similar sites. 

 Do the links go to outside sites rather than its own? 

 Does the site provide information with no relevant outside links? 

 

Currency 
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Currency of the site refers to 1) how current the information presented is, and 

2) how often the site is updated or maintained. 

 first written 

 placed on the web 

 last revised 

 Links up-to-date? 

 Links provided should be reliable. Dead links or references to sites that have 

moved are not useful. 

 Information provided limited to a certain time period? 

 Has the site been under construction for some time? 

 

Objectivity  

Objectivity of the site should be clear. Objective sites present information with 

a minimum of bias. Evaluating a web site for objectivity: 

 Is the information presented with a particular bias? 

 Does the information try to sway the audience? 

 Does site advertising conflict with the content? 

 Is the site trying to explain, inform, persuade, or sell something? 

 

Accuracy 

Evaluating a web site for accuracy: 

 Reliability: Is the author affiliated with a known, respectable institution? 

 References: do statistics and other factual information receive proper 

references to their origin? 

 Does previous knowledge make the information seem accurate? 

 Is the information comparable to other sites on the same topic? 

 Does the text follow basic rules of grammar, spelling and composition? 

 Is a bibliography or reference list included? 

 

User-friendliness 

According to Snell (2007) a user-friendly website contains a fast page load 

speed and navigation. Also, the website should designed to be easy to read 

(Angelova 2014). 

 A fast loading speed can be provided by keeping the number and size of 

images, extra items (flash), amount of excess code and size of pages as 

small as possible. 

 Navigation should be simple and intuitive. Using a sitemap and search bar 

will facilitate user navigation. Furthermore, clear headers for the categories 

should be chosen, in order to ensure proper user orientation. 
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 For the purpose of legibility, headings, sub-headings, paragraphs and 

bullets will be used to break up the text. This will make it easier for the reader 

to skim through the page and understand the main points.  

 A readable font and font size will be used. To determine what font and size 

is efficient, the group will utilize feedback from the trial website. 
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Evaluation of the website 
To further ensure a high quality website, an anonymous survey was spread 

after finishing the first version of the website. This survey contained above 

mentioned criteria and also personal remarks. Feedback was evaluated by both 

members and taken into account, revising the website for the final version. The 

target group of the survey consists mainly of ESP-lecturers, our client, 

physiotherapy students and other physiotherapists.  

The survey was distributed using google surveys, as this was the most convenient 

tool to reach our target group. The survey can be accessed here. 

In total, 17 feedback surveys were received. However, at some points, answers 

were not given. This means if multiple options could be chosen and an option was 

not chosen. A chosen option was regarded as a “yes” and a non-chosen option 

was regarded as a “no”; i.e. results were dichotomized. This facilitated the 

analyzing process. Moreover, oral and written feedback were given by the 

internship C.I.s of the group members, coach and client. 

 Results are summarized below and graphs illustrating the exact ratio can 

be found in appendix 2. 

  

Authority 

 General opinion was that authority was clearly stated. Therefore, 

information about the authors and their credentials are clear. 

 

Purpose 

 The majority agrees that website’s purpose is evident upon visitation. 

However, according to this feedback, the website does not thoroughly evaluate 

external links. This can be argued by the focus of the thesis, which is special tests. 

Therefore, it is not in the scope of this paper to evaluate external links. 

Furthermore, it can be argued that some references/ links mentioned on the 

website are evaluated in the thesis, which was not available at the time of the 

survey. 

 Nevertheless, one can assume that used references, such as Magee (2007) 

and Schuenke et al. (2010), have sufficient quality, as they were chosen to be 

obligatory literature in the European School of Physiotherapy Amsterdam.  

 

Coverage 

 The feedback shows that the majority thinks that the site is comparative to 

similar sites. This was regarded as a positive feedback, as the site should be a 

comparable level or higher than other sites. However, general opinion was that the 

links and references did cover topics out of site’s scope. This is mostly true for 

https://docs.google.com/forms/d/1kwvdynaTlmu3vqhFF7ImWBrRM0Y2KsnMFaDEKgHbkgE/viewform?usp=send_form
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external links. Even though, the focus is on special tests, we concluded that it might 

be useful to add related links. Therefore, this feedback was taken into account and 

relevant external links were added. Again, this can pose as criticism in the 

evaluation of external links as evaluation of external content is not feasible within 

the scope of this project. However, most linked sites are comprised of national 

guidelines, which have undergone thorough evaluation and critical appraisal.  

 

Currency 

 Most of the links were found to be reliable and up-to-date. Still, all links were 

rechecked for availability and reliability after analyzing the results of the feedback. 

 

Objectivity 

 The majority agreed on the website’s objectivity. 

 

Accuracy 

 Based on the feedback on accuracy, revision was done if all 

information was referenced properly in modified Vancouver style. Furthermore, 

language and spelling were reviewed once more. 

 

User-friendliness 

 The general feedback on the user-friendliness of the website was positive. 

Minor adjustments were made to make the navigation even more simple and 

intuitive. These adjustments include changing orders of the headings and include 

an instruction video on how to use the website. 

 

Comments and Questions 

 For convenience, comments such as “great site”, “good job”, etc. were 

appreciated, but not noted in the thesis. Constructive feedback and questions were 

accepted, argued and answered below. 

Missing movement of the vertebral segments, glides and roll: Even though 

these movements are very important in physiotherapy, they are not within the 

scope of this project.  

Upper Trapezius fibers actually rotate the glenoid superiorly instead of 

rotatating the glenoid inferiorly: This information was checked in Schuenke et al. 

(2010) and was rejected. On page 258, Schuenke et al. state that the descending 

part rotates the glenoid inferiorly. 

More details on how to test dermatomes (video or a bigger map): As creating 

new videos at this point of time is not possible anymore, a bigger map was added. 

Is the "flexion-rotation test" testing the alar ligment? No, it is testing C1/C2, as 

C1/C2 has the unique ability to rotate in flexion (Hall et al. 2008). 
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Does the AECNRST test put an anterior pressure on the humeral head? It puts 

pressure on the anterior structures of the shoulder. Slight pressure is applied on 

the posterior aspect of the humeral head, therefore, the anterior aspect of the 

humeral head is not specifically put under pressure. However, its purpose is to put 

stress on the cervical nerve roots and thus, the focus should not be too much on 

the humeral head. 

Layout (too neutral colours, more pictures): Layout was changed and 

pictures/videos added where appropriate. 

Re-read for spelling mistakes: As described above, spelling was checked 

again. 

Some of the pictures in the Myology section cannot be enlarged: All pictures 

were checked again to make sure they can be enlarged. 

References for the pictures? References were added. 

The "About" section is pretty extensive: As this is a student project, this is done 

on purpose to ensure that all readers (even external readers) know what kind of 

project it is and who the authors are.  
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Wordpress and Youtube 

Wordpress is the host of the website. It is a free and open source blogging 

tool and a content management system (Wordpress 2014). This free and user-

friendly tool is easy to use and enables the user to develop a website by offering 

various themes and plugins.  

Youtube was used to link and upload videos onto the website due to the 

fact that its service is widely available on most devices (from computers to cell 

phones and tablets).  

     

Videos 
Short videos were made to show the different steps of the examination 

process. This includes observation, A-rom, P-rom, isometric contraction, 

neurological examination and pre-selected special tests demonstrated on the 

website. Depending on the content of the video, different angles were considered 

in order to avoid any confusion of the proper execution. Examples for different 

angles are: front, side and from above. Thus, hand positioning, patient positioning, 

etc. can be seen and understood from different angles. These videos were edited 

with the program “iMovie” and underlayed in English with voice over for proper 

instructions. The instructions are all based on Magee (2007), except for the Flexion 

Rotation Test (Hall et al. 2008) and the Abduction Extension Cervical Nerve Root 

Stress Test (Farshad et al. 2013). 
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Discussion Website 

The purpose of this website was to deliver a high-quality tool involving 

cervical spine assessment for novice physiotherapists. Still, the website’s 

limitations must be addressed.  

The focus was on special tests and therefore, specific research was done 

in this field. However, the website also includes other information on the cervical 

spine, such as anatomy. This information is based on existing literature and was 

not researched in a specific way. Therefore, the group relied on the accuracy of 

external literature. Different sources might have offered slightly different 

information, but the group found only minor differences and deemed these 

differences not to be affecting the quality. 

The group looked into the handling and tried to stick mainly to either Magee 

(2007) or the execution given by the used articles. Handling was practiced and 

discussed with fellow students before videotaping. However, due to time 

limitations, it was not possible to double-check the handling with a lecturer for the 

videos. The same applies for the client, who is located in Germany. At the point of 

filming, it was physically not possible to double-check with the client within the 

given time frame. However, the project (including videos etc.) was presented to 

the client throughout the whole process and feedback was much appreciated and 

applied as much as possible.  

Another point to address is that the group had to decide on which section to 

make videos for and from what angles. This decision was based on each test 

individually and on the limited amount of time available. The group decided against 

videos for some sections, for example palpation and dermatomes. This decision 

was based on the fact the videos would not have shown the real picture and thus 

would not have added any value. Existing literature and illustrations were deemed 

to be sufficient for these sections. 

Concerning the evaluation of the website, one of the limitations was that the 

response was low. Unfortunately, this could not be addressed due to time 

constraints; such a low response rate might not reflect the general opinion.  

Furthermore, dichotomizing the responses, i.e. not chosen options were 

considered as the opposite, might have influenced the nature of the responses. 

Some responders might not have had an opinion on that particular subject or did 

not understand the options completely. However, these are most likely limitations 

most surveys come across. 

Moreover, the survey was anonymous and thus it could not be stated how 

many of the respondents were students or physiotherapists. 
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Conclusion 
 The primary purpose of the website was to combine evidence concerning 

special tests for cervical spine assessment with a practical approach. This resulted 

into a combination of informative text accompanied by high-quality videos and 

images. For this purpose, not only were special tests included but also general 

information about the cervical neck; i.e. anatomy, basic testing and pathologies. 

This was found to provide a good overview for the diagnostic process of cervical 

spine disorders. 

 Because the website does not cover treatment of cervical spine disorders, 

guidelines and other related sites are suggested as add-ons to the presented 

information to give a more complete picture.  
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Appendices 

Appendix 1 -Checklist diagnostic test study 
 

CRITICAL APPRAISAL SKILLS PROGRAMME  

Making sense of evidence about clinical effectiveness  

 
  

12 questions to help you make sense of a diagnostic test study  
  

  
General comments  

• Three broad issues need to be considered when appraising an diagnostic test.    

  A/  Are the results of the study valid?  

  B/  What are the results?    

  C/  Will the results help me and my patient/population?  

  The 12 questions on the following pages are designed to help you think about 

these issues systematically.  

• The first two questions are screening questions and can be answered quickly.  

If the answer to both is "yes", it is worth proceeding with the remaining 

questions.  

• You are asked to record a "yes", "no" or "can't tell" to most of the questions.  

• A number of italicised prompts are given after each question.  These are 

designed to remind you why the question is important.  

• The 12 questions are adapted from: Jaesche R, Guyatt GH, Sackett DL, Users’ 

Guides to the Medical Literature, V1.  How to use an article about a diagnostic 

test.  JAMA 1994; 271 (5): 389-391  
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A/ Are the results of the study valid?  

Screening Questions  

1 Was there a clear question for the study to address?   
HINT:  A question should include information about?  

• The population  

• The test  

• The setting  

• The outcomes  

  

Yes  
  

Can't tell   No 

  

2 Was there a comparison with an appropriate reference 

standard?  

HINT:Is this reference test(s)the best available indicator in 
the circumstances?   

  

Yes   Can't tell   No 

  

  

Is it worth continuing 

Detailed Questions  
  
3  Did all patients get the diagnostic test and the 

reference standard?   

HINT:   .  

• Were both received regardless of the results of 
the test of interest  

• Check the 2 X 2 table  

(verification bias)  

Yes    Can't tell   No 

  

4  Could the results of the test of interest have been 

influenced by the results of the reference 

standard?  

HINT:   

• Was there blinding?  

• Were the tests performed independently  

• (Review Bias)  

Yes   Can't tell  
  

No   
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5. Is the disease status of the tested population clearly 

described?  

HINTS:  

• Presenting symptoms  

• Disease stage or severity  

• Co-morbidity  

• Differential diagnoses (Spectrum Bias).  

  

  

Yes  Can't tell  No  

      

6  Were the methods for performing the test described 

in sufficient detail?  

HINTS:    

   Was a protocol followed  

  

Yes  Can't tell  No  

                                  

  
  
  

  

B/  If so, what are the results?  

  
7. What are the results? HINTS:  

consider  

• Are the sensitivity and specificity and/or 
likelihood ratios presented?  

• Are the results presented in such a way that we 

can work them out?  

  

  

 8  How sure are we about these results?  

HINTS:  consider  

• Could they have occurred 

by chance?  

• Are there confidence limits 

 What are they?  
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C/  Will the results help me and my patients/population?  
(consider whether you are primarily interested in the impact on a population or individual 

level)  
9. Can the results be applied to your patients/the 

population of interest?   

HINT:  Do you think your patients/population are so 

different from those in the study that the results cannot be 

applied?  Such as age, sex, ethnicity and spectrum bias.  

   

Yes  Can't tell  No  

                                  

  
  
  
  

10. Can the test be applied to your patient or population 

of interest?  

HINT:  

• Think of resources and opportunity costs  

• Level and availability of expertise required to 

interpret the tests  

• Current practice and availability of services  

  

Yes  Can't tell  No  

                                  

  
  
  
  
  
  

11. Were all outcomes important to the individual or 

population considered?  

HINT:  

• Will the knowledge of the test result improve 

patient wellbeing?  

• Will the knowledge of the test result lead to a 

change in patient management?  

  

Yes    No  

                                      

  
  
  
  
  
  

12. What would be the impact of using this test on your patients/population?  
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 Appendix 2 – Feedback Graphs 
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Objectivity 
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Accuracy 
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User-friendliness 

  

  

  
 

 
  
  
  
  
 

0

2

4

6

8

10

12

14

16

18

The site does not have
a fast loading speed

The site has a fast
loading speed

0

2

4

6

8

10

12

14

The navigation is not
simple and intuitive

The navigation is simple
and intuitive

0

2

4

6

8

10

12

14

Headings, sub-
handings, paragraphs

and bullets are not
used for easier

skimming

Headings, sub-
handings, paragraphs

and bullets are used for
easier skimming

0

2

4

6

8

10

12

14

A readable font and
font size is used

The font and font size is
not readable



Professional Assignment Project – Cervical Spine Assessment Website 2015 

63 
 

Appendix 3 – Overview English 
Test Indication  Execution Outcome 
Spurling’s Test (traditional) This test is performed if the patient 

complains of nerve root symptoms which 

may be diminished or absent at the time of 

examination. 

 

The patient bends the head to the 

unaffected side first, followed by the 

affected side. The examiner 

carefullypresses straight down on the head. 

Reproduction of symptoms or pain radiating 

down the arm to which the head is side 

bend during compression. This indicates 

pressure on the nerve root. 

 

Modified Spurling’s Test This test is performed if the patient 

complains of nerve root symptoms which 

may be diminished or absent at the time of 

examination. 

 

The first stage involves compression with 

the head in neutral. The second stage 

involves compression with the head in 

extension and the final stage is with the 

head in extension and rotation to the 

unaffected side, then to the side of 

complaint with compression. 

Reproduction of symptoms which could 

occur at any stage of this test or pain 

radiating into the arm toward which the head 

is rotated during compression. 

 

Distraction Test This test is performed if the patient 

complains of radicular symptoms in the 

history taking process and shows radicular 

signs during the examination. 

The examiner places one hand under the 

patient's chin and the other hand around 

the occiput, then slowly lifts the patient's 

head. 

Alleviation of symptoms. 

Shoulder Abduction Test This test is performed if the patient suffers 

from radicular symptoms, especially those 

involving the C4 or C5 nerve roots. 

 

The patients is seated or in a supine 

position and the examiner passively or the 

patient actively elevates the arm through 

abduction, so that the hand or forearm rests 

on top of the head. 

Reduction or alleviation of symptoms that 

indicate a cervical extradural compression 

problem such as herniated disc, epidural 

vein compression, or nerve compression in 

the C4-C5 or C5-C6 area. 

Extension Abduction Cervical 

Nerve Root Stress Test 

This test is performed if the patient 

complains of radicular symptoms in the 

history taking process. 

The patient is standing and the head turned 

to the contralateral side. The shoulder is 

abducted not exceeding 90° and the elbow 

is slightly flexed. The examiner applies 

moderate dorsal pressure on the humeral 

head while simultaneously retroverting the 

arm to 30°. The position is hold for a few 

A positive test is defined by production of 

new or aggravation of pain and/or 

paraesthesia  

 



Professional Assignment Project – Cervical Spine Assessment Website 2015 

64 
 

seconds. 

 

Sharp Purser Test This test is performed if atlanto-axial 

instability is suspected, indicating 

subluxation of the atlas on the axis and 

probable damage to the transverse 

ligament.. 

 

The examiner places one hand over the 

patient’s forehead, while the thumb of the 

other hand is placed over the spinous 

process of C2 (axis) to stabilize. The patient 

is then asked to slowly flex the head while 

the examiner presses backward with the 

palm on the forehead. 

 A backward slide of the head, felt by the 

examiner during the movement. The slide 

backwards indicates that the subluxation of 

the atlas has been reduced. The slide might 

also be accompanied by a “clunk”. 

 

Flexion Rotation Test This test is performed if C1-C2 dysfunction 

is suspected with associated cervicogenic 

headache. 

The patient is in a supine position. The 

examiner passively maximally flexes the 

cervical spine followed by rotation to one 

side and then the other. 

Limited range of motion determined either 

by the patient reporting onset of pain or firm 

resistance encountered by the therapist. 

The cut off value of cervical rotation is 33°, 

meaning if rotation is less than 33° the test 

is considered positive. 
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Appendix 4 – Overview German 
Test Indikation  Ausführung Ergebnis 
Spurling’s Test (traditional) Der Test wird ausgeführt, falls der Patient 

über  Nervenwurzel Beschwerden klagt, 

welche nur schwach oder komplett 

abwesend während des Befundes 

vorzufinden sein können. 

 

Der Patient beugt den Kopf zur 

symptomfreien Seite zuerst. Anschließend 

zu der symptomatischen Seite.  Der 

Therapeut drückt dann vorsichtig mit 

beiden Händen gerade auf den Kopf nach 

unten.  

Ein Reproduzieren der Symptome oder 

Schmerz, welcher in den Arm ausstrahlt 

zu welchen der Kopf gebeugt wurde 

gefolgt von Kompression, zeigt ein 

positives Testergebnis. Dies indiziert eine 

Nervenwurzelkompression. 

 

Modified Spurling’s Test Der Test wird ausgeführt, falls der Patient 

über Nervenwurzel Beschwerden klagt, 

welche nur  schwach oder komplett 

abwesend während des Befundes 

vorzufinden sein können. 

 

Im ersten Schritt befindet sich der Kopf in 

der neutralen Position. Anschließend wird 

ein leichter Überdruck gerade auf den 

Kopf nach unten gegeben. Im zweiten 

Schritt wird ein Überdruck mit dem Kopf in 

Extension ausgeführt. Im dritten Schritt 

wird der Kopf in Extension mit Rotation zu 

der symptomfreien Seite positioniert, dann 

zu der symptomatischen Seite rotiert. 

Anschließend wird wieder ein Überdruck 

gegeben. 

Ein Reproduzieren der Symptome, welche 

in einem der Drei Schritte auftreten 

könnten, oder Schmerz, ausstrahlend in 

den Arm zu welchem der Kopf rotiert ist 

gefolgt von Überdruck, zeigt ein positives 

Testergebnis. Dies indiziert eine 

Nervenwurzelkompression. 

 

 

Distraction Test Der Test wird ausgeführt, falls der Patient 

über Nervenwurzel Beschwerden klagt, 

welche während der Anamnese und des 

Befundes präsent sind.  

Der Therapeut positioniert eine Hand 

unter des Kinns des Patienten. Die andere 

Hand um das Occiput. Anschließend wird 

der Kopf des Patienten vorsichtig gerade 

nach oben gehoben. 

Verminderung der Symptome. 

Shoulder Abduction Test Der Test wird ausgeführt, falls der Patient 

über Nervenwurzel Beschwerden klagt. 

Diese entspringen vorzugsweise aus dem 

Level der Nervenwurzel C4 oder C5.  

 

Der Patient sitzt oder liegt. Der Patient 

positioniert dann den symptomatischen 

Arm durch Abduktion auf den Kopf, 

sodass die Hand oder der Unterarm auf 

dem Kopf liegen. Dies kann auch passiv 

durch den Therapeut ausgeführt werden. 

 

Reproduktion oder Linderung der 

Symptome indiziert ein zervikales 

extradurales Kompressionsproblem: 

Bandscheibenvorfall, epidurale 

Venenkompression oder 

Nervenkompression im C4-C5 oder C5-C6 

Bereich.   
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Extension Abduction Cervical Nerve 

Root Stress Test 

Der Test wird ausgeführt, falls der Patient 

über Nervenwurzel Beschwerden klagt 

während der Anamnese. 

Der Patient steht und dreht seinen Kopf 

weg von der symptomatischen Seite. Die 

Schulter der symptomatischen Seite wird 

aktiv in ca. 80° Abduktion gebracht. Der 

Ellenbogen befindet sich in leichter 

Flexion (Abduktion darf 90° nicht 

überschreiten). Der Therapeut übt dann 

einen moderaten Druck auf die dorsale 

Seite des Humerus Kopfes aus (Posterior 

nach Anterior gerichtet). Zu der gleichen 

Zeit wird der Arm in ca. 30° retroversion 

gebracht. Diese Position wird für ein paar 

Sekunden gehalten.  

 

Produktion von neuen Symtomen, oder 

Verschlimmerung des Schmerzes, sowie 

Auftreten einer Parästhesie indiziert einen 

positiven Test. 

 

Sharp Purser Test Der Test wird ausgeführt, falls eine 

Instabilität des Atlanto-Axial Komplexes 

vermutet wird (Subluxation des Atlases  

(C1) auf der Axis (C2)). Dies deutet auf 

eine Beschädigung des Ligamentum 

Transversum hin.  

 

Der Therapeut positioniert eine Hand auf 

die Stirn des Patienten. Der Daumen der 

anderen Hand wird auf dem Dornfortsatz 

von C2 (Axis) positioniert. Der Patient 

beugt dann aktiv den Kopf leicht nach 

unten. Zur selben Zeit drückt der 

Therapeut gegen die Stirn des Patienten.   

Der Therapeut fühlt ein nach dorsal 

gerichtetes Gleitens des Kopfes. Das 

Gleiten indiziert eine Reduktion der 

Subluxation des Atlases. Das Gleiten ist 

möglichweise von einem dumpfen 

Geräusch begleitet.  

 

Flexion Rotation Test Der Test wird ausgeführt, falls eine 

Fehlfunktion im C1-C2 Komplex vermutet 

wird. Oft mit Verbindung von 

zuervikogenen Kopfschmerzen. 

Der Patient liegt. Der Therapeut greift den 

Kopf des Patienten und bringt den Hals in 

maximale Flexion. Anschließend wird der 

Kopf dann zur einen Seite und dann zu 

der anderen Seite passiv rotiert. 

Limitiertes Bewegungsausmaß, aufgrund 

eines  Wiederstandes gefühlt vom dem 

Therapeut, oder eine Limitation aufgrund 

von Schmerz,  indizieren einen positiven 

Test. Der Grenzwert liegt bei 33° Rotation. 

Dies bedeutet, dass der Test positiv ist bei 

weniger als 33° Rotation.  
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