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Introduction
In clinical practice, various therapeutic methods are used in 

the treatment of patients with degenerative cervical spondylosis 
also called cervical osteoarthritis (OA) [1-3]. The question to 
be clarified is which one is the most effective. The literature 
describes the therapeutic effectiveness of individually used joint 
mobilization and manipulation [4,5], muscle energy techniques 
[6,7], exercises that increase the range of movement [1] and 
selected physical treatments [8,9]. Our professional experience 
shows that the origin of pain in these patients is complex and 
multifactorial. The overall pattern of pain is constituted by the 
tensed reflective muscles [10,11], the «blocked» joints of the 
spine [12], the constricted joint capsules [13] and the damaged 
intervertebral discs [14]. The question arises whether there is 
one method that comprehensively solves these problems? In the 
literature, analysis of this kind are quoted, which unfortunately 
were carried out on small groups of patients [15-17].

Aim

The aim of our work was to define, based on the analysis 
of the literature, most often therapeutic methods used in the  

 
treatment of patients with cervical osteoarthritis and then 
compare the effectiveness of the three most commonly used in 
practice and described in the literature therapeutic methods for 
the treatment of cervical osteoarthritis.

Material and Method
For the purpose of this project, we analyzed the articles 

from the PubMed database from 2006 to 2018. The following 
words were used as keywords: cervical spine pain, degeneration, 
manual therapy, exercise, muscle energy techniques. The 
research was conducted on a homogeneous group of 60 patients 
randomly selected by an independent researcher up to three 
equally-sized groups with a different treatment method, in terms 
of sex, age and professional activity. In the order consistent with 
the data from the literature, these were: manual therapy, muscle 
energy techniques (MET) and range of motion (ROM) exercises. 
The control group consisted of 20 people. This group did not 
differ in terms of age, sex and activity in relation to the three 
groups studied. In each group we examined the level of pain and 
the range of motion in three anatomical planes. The modified 
VAS - GRS scale [18,19] was used for the pain assessment. 
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Movement ranges were measured by a medical measure in 
accordance with recognized standards [20]. At the end of the 
therapy, we re-examined the intensity of pain and the range of 
motion of the cervical spine, and the patients were additionally 
questioned about the level of satisfaction with the treatment and 
the likelyhood of continuing it [3,7]. In each group, patients were 
treated for the period of 10 days.

Results
Analyzing the obtained results, we found that in all three 

groups the therapy was effective (Table 1). The calculations 
were made using Statistical version 12 and MS Excel from the 
Microsoft Office 2007 suite. We analyzed the data using the 
following tests: Mann-Whitney U test, Wilcoxon signed-rank 
test, McNemar test and chi-square test (p value <0.05).

Table 1: The effects of three methods of therapy (* means the median change in the intensity of pain after the therapy). 

Group 1 Group 2 Group 3

Difference in 
Average/ Median P Value Difference in 

Average/ Median P Value Difference in 
Average/ Median P Value

Pain at rest* 3* 0.0001 2* 0.0003 1* 0.005

Pain on 
movement* 2* 0.0001 2* 0.0004 1* 0.005

C -spine flexion -1.56 0.001 1.925 0.001 0.7 0.1204

C -spine extension -1.5 0.009 0.55 0.0316 -0.1 0.7689

C -spine left 
lateral flexion -1.62 0.001 0.725 0.0141 -0.81 0.3542

C -spine right 
lateral flexion -1.63 0.001 0.43 0.0982 -0.8 0.09029

C -spine rotation 
towards left -2.1 0.0138 1.58 0.0069 1.03 0.0444

C -spine rotation 
towards right -2.22 0.0139 1.35 0.0124 0.32 0.4529

P-value refers to the significance between the pre-post-norm difference at p <0.05.

However, only in the first group (manual therapy) we found a 
complete normalization in the scope of the analyzed parameters 
in relation to the control group. In the group in which the manual 
therapy was performed, the level of pain in motion and in rest 
significantly decreased (p <0.0001, p <0.0001), and the change 
in pain was the most pronounced. A significant improvement 
in the range of motion in all directions was obtained and the 
biggest difference was observed in rotation movements. In the 
group which used the muscle energy technique, the level of pain 
in motion and at rest also significantly decreased (p <0.0003, p 
<0004). The range of movement of the cervical spine increased 
in all values except for the left lateral flexion, and the biggest 
difference was in the flexion movement. In the group in which 
the patients performed general exercises improving the level 
of pain on movement and at rest also significantly decreased (p 
<0.005, p <0.005). The range of movement increased only in the 
rotation movement towards the left. The greatest improvement 
in the range of movement in all planes was observed in patients 
who received manual therapy. In the same group of examined 
patients, the highest level of satisfaction with the conducted 
therapy and the desire to continue it was noted - 89%, in other 
groups it was respectively: for muscle energy techniques 74% 
and for exercises increasing the range of movement 62%.

Discussion
After the analysis of own results, it can be stated that manual 

therapy was very effective in the treatment of patients with 

degenerative changes. Similar conclusions were presented in 
the works of Szulc et al. [4] and Vernon et al. [21]. In the studies 
of Gross et al. [22] they proved the effectiveness of MET. Reports 
on this subject were also confirmed by Childress [6] and Oh & 
Yoo [23], which was also observed in our own research. As to 
the effectiveness of the therapeutic exercises, one can notice the 
non-unification in the results, because they differ in individual 
researchers. Some authors like Gross et al. [22] question the 
effectiveness of exercise in therapy, while Rogers et al. [1], 
however, shows the effectiveness of these exercises. In our own 
research it can be noted, however, that in the group of patients 
with exercises the cervical spine movement ranges showed the 
smallest change from the control group. This could indicate that 
the patient exercising alone is not able to independently increase 
the range of movement in the cervical spine in a satisfactory way.

In addition, previous papers designed to check the 
effectiveness of selected therapeutic techniques have 
described the effects of selectively selected methods and 
have been conducted on relatively small groups of patients. 
Few of these works were characterized by a comprehensive 
therapeutic approach, and in the literature of the subject 
there are practically no papers describing the use of complex 
therapeutic algorithms. We found only two papers describing 
comprehensive management of degenerative cervical spine 
disease, including Aliyev [3], and the work of Hey et al. [2] was 
carried out on a small number of patients. It would be optimal to 
create a treatment system for patients oriented to the complex 
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origin of the pain problem, because the results described in the 
literature and obtained in our research are not satisfactory. In 
addition, our assessment included only 10 days of therapy and 
we have no knowledge about the long-term effects of therapy. 
The parameters examined by us checked only the pain, range of 
movement and the level of satisfaction with the therapy. For a 
more complete clinical assessment, it would be worth using a 
larger number of tests to evaluate, among others, muscle tone 
[24], dizziness [25], tinnitus [24], blood flow in the vertebral 
arteries [26] and complete neurological examination [27]. Next, 
we plan to conduct research on the treatment of cervical spine 
osteoarthritis, including full clinical evaluation.

Suggestions for Further Research
It can be assumed that it would be appropriate to establish 

an algorithm for comprehensive patient treatment. Therefore, in 
the future, we decided to propose our own algorithm for treating 
patients with cervical spine pain due to degenerative disease. The 
treatment plan would be based on the use in the right order and 
configuration methods of manual therapy, exercises improving 
the range of movement and overall physical fitness and muscle 
energy techniques. The whole procedure could perhaps be 
supplemented by physiotherapeutic treatments [28] used as a 
preparation for manual procedures or applied to quicken the 
reduction of physiological symptoms after procedure and more 
effective regeneration. This would require further research 
conducted on more numerous groups of patients.

Conclusion
There is an abundance of evidence in the literature showing 

the effectiveness of individual therapeutic techniques in cervical 
spine pain due to osteoarthritis. Due to the large discrepancies 
in the effectiveness of these methods, it would be beneficial to 
try to formulate an algorithm that will combine all methods 
demonstrating the effectiveness of treatment. Thanks to this, it 
would be possible to achieve the full therapeutic effect.
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