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Abstract  

Background:  Cervical Radiculopathy (CR) is a patholog-
ical condition of the cervical roots, which results in sensory  
and motor deficits. There is evidence supporting the influence  
of neural mobilization in relieving CR symptoms.  

Aim of Study: The aim of the study was to evaluate the  
effect of neuro dynamic mobilization on hand grip strength  
and pain in patients with chronic cervical radiculopathy.  

Methods: Thirty participants with cervical pain radiating  
to the upper limb were recruited from the Outpatient Depart-
ments of El-Menshawy General Hospital from 16-11-2019  
till  4-4-2019,  their age ranged between 30-50 years. Patients  
were divided into three equal groups Group (1) received neural  

mobilization for ulnar, median, and radial nerves in addition  
to selected physical therapy program. Group (2) received  
neural mobilization for ulnar and median nerves in addition  

to the selected physical therapy program while Group (3)  
received only the selected physical therapy program for four  
weeks. Assessment of pain using visual analogue scale (VAS)  
and hand grip using jamar hand-held dynamometer were done  
before and after treatment.  

Results: The findings revealed a statistically significant  
decrease of pain scores within each group and increase in  
hand grip strength within each group post-treatment ( p<0.05).  
Also, there was no a statistically significant difference in  

handgrip strength between the affected and unaffected sides  
after treatment in Group (1) which received median, ulnar,  
and radial nerves neurodynamic mobilization ( p<0.05). On  
the opposite side, the results showed a statistically non-
significant difference between the three groups regarding pain  
and hand grip strength after treatment (p>0.05).  

Conclusion:  Addition of radial nerve mobilization to ulnar  
and median neuro dynamic mobilization technique is effective  

in improving symptoms of chronic CR.  
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Introduction  

CERVICAL  radiculopathy is the clinical descrip-
tion of when a nerve root in the cervical region  
becomes inflamed or damaged, leading to a change  
in neurological function. Neurological deficits like  
numbness, muscle weakness and potential loss of  
movement [1] . This condition is commonly caused  
by cervical disc herniation or growing osteophytes  
from the posterior vertebral bodies. Nerve roots  

of the lower cervical spine are mostly affected [2] .  

Patients with CR often present symptoms of  
muscle weakness. According to the kinetic chain  
principles, the upper limb is a system of linked  
segments working together to perform daily activ-
ities. In other words, muscle weakness produced  
in one segment of the affected upper limb would  
contribute to a generalized muscle weakness and  
consequently reduced grip strength [3] .  

Maintenance of grip strength of the upper ex-
tremity is essential for various functional activities  
in daily life [4] . However, the integrity of the  
nervous tissue is required to be well intact to attain  
a maximum outcome of grip strength [5,6] . That is  
to say; its physical and physiological properties  
need to function at an optimum level. Since weak-
ness of grip strength is often presented in patients  

with CR, it becomes a necessity to implement an  
effective treatment technique to restore its strength  
[3,7] .  

Neural mobilization plays an important role in  
restoring movement and elasticity of the nervous  
system, promoting return to normal functions [8,9] .  
The technique involves movement and/or tension  
of the nervous system, which results in reduced  
intrinsic pressure of the neural tissue and can re-
establish the neural biomechanics such as elasticity  
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and axoplasmatic flow, to tolerate normal compres-
sive, tensile and friction forces associated with  

daily and sport activities [7,10] .  

In addition, neural mobilization allows for an  
improvement in the motor unit recruitment, thereby  

improving muscle strength. Also, mobilization of  
the nervous system has long been known to reduce  

pain intensity and improve related symptoms in  

neural disorders [5,7,11] .  

Ragonese [12]  carried out a randomized trial  

comparing manual therapy (cervical lateral glides,  

nerve glides, and thoracic mobilizations) against  

therapeutic exercises for neck muscles or a combi-
nation of both. The group which received the  

combination of exercise and manual therapy dem-
onstrated the greatest improvements in terms of  

pain and disability after nine treatment sessions.  
Also, Nee  [13]  reported that neural mobilization  
has immediate, clinically relevant benefits in pa-
tients with related neck and arm pain after only  

four treatment sessions without any adverse effects.  

Aim of the study:  

The aim of the study was to investigate the  
effect of neuro dynamic mobilization on pain and  

hand grip strength in CR patients.  

Specific aim: The current study also aimed to  
investigate the effect of adding radial nerve to  

ulnar and median mobilization techniques on pain  

and grip strength in patients with chronic CR.  

Subjects, Material and Methods  

Subjects:  
Thirty patients were recruited from the Outpa-

tient Departments of El-Menshawy General Hos-
pital (27 females and 3 males), in the age group  

of 30 to 50 years. They were diagnosed with CR  

by their respective orthopedic or neurological  

consultants and referred for physical therapy man-
agement.  

Inclusion criteria:  

1- Cervical pain radiating to the upper limb (below  

deltoid tuberosity).  
2- Chronic stage (6-18 month).  
3- A decreased grip strength.  
4- A positive Upper Limb Neural Tension (ULNT)  

test and spurling's compression test.  
5- Sensory changes in dermatome distribution [18] .  

Exclusion criteria:  
Any pathology preventing neural tissue testing  

(eg: Restriction of joint range of motion), cervical  

myelopathy, fracture, instability, history of previous  
cervical surgery, gross neurological deficits, tho-
racic outlet syndrome, inflammatory arthritis,  
medical red flags (dizziness caused by vertebro-
basilar insufficiency) and severe psychiatric disor-
der or cognitive deficits.  

Patients were divided randomly into three equal  

groups: Group (1) received neural mobilization  
for ulnar, median, and radial nerves in addition to  
a selected physical therapy program. Group (2)  

received neural mobilization for ulnar and median  
nerves in addition to the selective physical therapy  
program. Group (3) received only the selected  
physical therapy program.  

Material:  
• Jamar Hand dynamometer S.N30107301 was  

used to measure hand-grip strength. The dy-
namometer has been confirmed to be a valid tool  

for determining grip strength and has excellent  
test-retest reliability [14] .  

• Visual analogue scale ranged from 0-10 was used  

to determine the patient's perceived level of pain.  

Methods:  

Study design:  Pre test-post test randomized  

controlled trial.  

A consent form was obtained from patients  
after comprehensive explanation of the aim and  

procedures of the study. The study proposal was  
approved by the Research Ethical Committee of  
the Faculty of Physical Therapy, Cairo University.  

Pain assessment procedure: Visual analogue  
scale is widely used to investigate many kinds of  
subjective experience, including pain [15] . The  
scale has also been applied to alertness after sleep,  
quality of life, anxiety, breathlessness, nausea, and  
attitudes towards the environment [16,17] .  

Patients were asked to indicate intensity by  

marking a 100-mm-long horizontal line that is  

labeled “no pain” at one end and “worst pain  
possible” at the other end. This requireed the patient  
to be able to equate the length of the line (as  

measured from the left-hand side to the point  

marked) with the amount of pain they are experi-
encing. There is evidence to support the construct  
validity of VAS. The scales correlate with pain  
intensity measured by other methods [18,19]  they  
are considered to be sensitive to interventions that  

alter the pain experience [20] .  

Hand grip assessment procedure:  The patient  
was asked to sit on a straight back chair with his/her  
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feet flat on the floor. The affected shoulder was to  

be maintained at 0º of flexion, abduction and  
rotation, elbow flexed to 90º, forearm rested in a  

neutral position with the wrist in minimal extension  
and ulnar deviation. On achieving the standardized  

arm position, the dynamometer set at the second  

handle space was given to subjects who were then  

advised to perform 3 maximum gripping efforts  
for 5 seconds. A 15 second rest period was given  

to prevent fatigue effects. While performing each  

trial, each patient was instructed by the assessor  
as follows: “Squeeze the handle as hard as  

possible”. The mean value of the 3 efforts (meas-
ured in pounds) was evaluated for the analysis of  
grip strength. The patients were not allowed to see  

their score in each trial. No visual and verbal  
encouragement was given for achieving the maxi-
mum capable grip strength.  

Treatment procedures:  Neural gliding tech-
niques were applied for four weeks (12 sessions),  

10 repetitions were given for each nerve. The  
selective physical therapy program included 10  
minute hot packs on the cervical and upper back,  

five minutes ultrasound for neck, 20 minute Tran-
scutaneous Electrical Nerve Stimulation (TENS)  

[21] , stretching and strengthening exercises for the  

cervical and shoulder muscles [22] . In addition, to  
intermittent cervical spine traction was applied  
[23] .  

Neuro dynamic mobilization technique:  

Starting position:  For the right side, the patient  

was asked to lie on the right side of the treatment  

bed with the scapula free. The legs and trunk are  

angled to the left of the bed so that the patient feels  

relaxed and supported. A pillow was placed under  

the head if required. The researcher's left thigh  

was rested against the patient's right shoulder and  

her hands supported the patient's arm at the elbow  

and wrist joints. The following movements were  

performed passively by the therapist:  

Median nerve:  Shoulder girdle depression,  
abduction to 110, elbow extension, forearm supi-
nation and wrist and finger extension. Contralateral  

side cervical bending was added for further sensi-
tization.  

Radial nerve:  Shoulder girdle depression, ab-
duction to 10, shoulder medial rotation, elbow  

extension, forearm pronation, wrist flexion, ulnar  
deviation, finger and thumb flexion, and contral-
ateral side bending of cervical spine.  

Ulnar nerve: Shoulder girdle depression, shoul-
der lateral rotation and abduction (10-90), elbow  
flexion, forearm supination, wrist extension and  

radial deviation with fingers and thumb extension,  

and contralateral side cervical bending.  

Data analysis:  

The statistical analysis was conducted by using  
statistical SPSS Package program Version 20 for  

Windows (SPSS, Inc., Chicago, IL). Descriptive  

statistics including the mean and standard devia-
tions for age was used. ANOVA test was used for  
comparison between the three groups. Student t-
test was used to compare within groups. Significant  

level was at 0.05 level of probability (p≤0.05).  

Results  

General characteristics of the patients:  
The mean age of the patients was 39.53 ±7.43  

years. There was no significant difference between  

the three groups regarding age (p=.58). The study  
sample included 90% females and 10% males. The  

causes of CR were spondylosis (23.3%) and disc  
prolapse (76.7%).  

Pain:  
The results showed non-significant difference  

between Groups A, B, and C regarding mean values  

of VAS scores both before treatment (p=.71) and  
after treatment (p=.32). On the contrary, a highly  
significant decrease in VAS mean values was found  

after treatment compared to that before treatment  

in each group (p<.0001) (Table 1) and Fig. (1).  

Table (1): Comparison of the three groups regarding VAS  
score mean values before and after treatment.  

VAS Group (1) Group (2) Group (3) p  

Pre 8.2± 1.14 8.5± 1.18 8.1 ± .99 .58 (NS)  
Post 2.9± 1.45 3.6± 1.71 3.8± .79 .32 (NS)  
p .0001* .0001* .0001*  

NS: Non significant.  
* : Highly significant.  

Group (1) Group (2) Group (3)  

    

Pre  Post  

    

Fig. (1): Mean values of VAS scores in the three study groups  
before and after treatment.  
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Hand grip strength:  
The results showed non-significant difference  

between Groups (1), (2), and (3) regarding mean  

values of hand grip strength of the affected limb  
both before treatment (p=.24) and after treatment  
(p=.82). On the other hand, a significant increase  
in the grip strength mean values was revealed after  
treatment compared to that before treatment within  
each group (p<.05) (Table 2) and Fig. (2).  

The findings also showed that there was signif-
icant difference between affected and unaffected  
sides regarding hand grip strength both before and  
after treatment in Groups (2) and (3) (p<.05). On  
the other hand, group (1) showed no significant  
difference after treatment between affected and  

unaffected side (p>.05) compared to that before  
treatment (p=.05).  

Table (2): Comparison of the three groups regarding hand  
grip strength mean values before and after treat-
ment.  

Hang Grip  
Strength  Group (1)  Group (2)  Group (3)  p 

 

(Kg)  

Pre  13.4±4.09  11.01 ±6.82  15.26±5.25  .58 (NS)  
Post  18.65±3.61  17.05±7.6  18.11 ±5.3 8  .32 (NS)  
p 

 .000*  .007*  .02*  

NS: Non significant.  
* : Significant.  

Fig. (2): Mean values of hand grip strength in the three study  
groups before and after treatment.  

Discussion  

Despite positive effects of neural mobilization  
in clinical practice, few studies have demonstrated  
its effect on grip strength. One such study done by  
Tejashree and Ajit [24]  gave an insight on the effects  
of neural mobility on functioning of neural mobility.  
The authors had verified positive benefits of neural  
mobilizations on pinch and grip strength in healthy  

individuals which could thus be applicable for  
treatment of various pathologies. In view of this,  
the present study was performed on patients with  
CR, with an aim to find out the effects of neural  
mobilization on grip strength and pain and the  
importance of radial nerve mobilization in addition  

to median and ulnar nerves for grip strength and  
pain relief. The positive results of the current study  

revealed significant increase on hand grip after  

treatment compared to that before treatment in the  
Group (1) and significant decrease in VAS scores  
after treatment compared to that before treatment  

in all groups.  

This came in agreement with Ellis and Wa [25]  
who studied neural mobilization, a systematic  
review of randomized controlled trials with an  
analysis of therapeutic efficacy and concluded a  
positive therapeutic benefit from using neural  
mobilization. In addition, the significant increase  
in hand grip strength after neural mobilization  
came also in agreement with Coppieters [26]  who  
studied the immediate effects of a cervical lateral  
glide treatment technique in patients with neuro-
genic cervico-brachial pain. They concluded that  
neural mobilization increased elbow extension,  
decreased the area of symptom distribution and  
pain intensity.  

Moreover, the significant improvement in hand  
grip strength in Group (1) came in accordance with  
the results obtained from a randomized experimen-
tal study done by Sambyal and Kumar [27] . They  
compared the effectiveness of nerve mobilization  
treatment on pain compared to conventional phys-
iotherapy. They reported that both interventions  
were effective therapeutic options in the treatment  
of CR but nerve mobilization was more beneficial  

in improving pain.  

In the same line, Ranade and Snehal [28]  con-
ducted a study on the effect of neural tissue mobi-
lization on cylindrical grip strength in old adults.  
The results showed a significant difference in the  
means of grip strength before and after mobilization  

in males and females (males improved more than  
female) which come in agreement with the findings  

of current work.  

The positive results revealed by neural mobili-
zation could be attributed to its ability to cause a  
cascading change in its physiological function.  
The stretch applied to the nerve triggers an increase  
in acting polymerisation, force generation, release  

of neurotransmitters and intra-neural circulation.  
This results in better recruitment of motor units  
and consequent increase in handgrip strength.  
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Cleland mentioned that when the nerve root  

was compressed and microcirculation was compro-
mised; and the pressure received by the nerve will  
affect the edema and the demyelination, neurody-
namic techniques consists of short oscillatory  

movements and was sufficient to disperse the  

edema, thus alleviating the hypoxia and reducing  

the associated symptoms. It could also be directly  
associated with the immobilization reduction in  

the neurogenic inflammation. In addition, there is  

the hypothesis that nerve movement within pain-
free variations can help to reduce nerve compres-
sion, friction and tension, therefore decreasing its  

mechanosensitivity [29]  (Cleland J et al., 2006).  

The findings of the present study were contra-
dicted with the those of Nair [30]  who investigated  
the immediate effect of neural tissue mobilization  
on grip strength in patients with CR. He reported  

no positive results obtaind. This contradiction  
might be due to that only median and ulnar nerves  
neuro dynamic mobilization was applied without  
radial nerve.  

Conclusion:  
Addition of radial nerve mobilization to ulnar  

and median neuro dynamic mobilization technique  
is effective in improving symptoms of chronic CR.  
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