ORIGINAL
PAPER

Reumatismo, 2017; 69 (3): 111-118

The effect of nerve mobilization exercise
in patients with rheumatoid arthritis:
a pilot study

C.-N. Lo', G. Xia?, B.P. Leung'

"Health and Social Sciences, Singapore Institute of Technology, Singapore;
2Department of Rehabilitation Sciences, The Hong Kong Polytechnic University, Hong Kong

SUMMARY
Rheumatoid arthritis (RA) is an autoimmune disorder characterized by chronic inflammation of the joints. The
neurogenic inflammatory mechanism plays an important role in the inflammatory process of RA, and patho-
logical changes in neural tissues in RA have also been noted. We aim to investigate treatment of the nervous
system to relieve joint pain and inflammation in RA. Nerve mobilization, a nervous system-specific therapeutic
exercise, was applied on RA patients to determine the effect of nerve mobilization on joint inflammation.
Twelve RA patients were recruited from the community and were randomised into an experimental and a
control group. In the experimental group, the subjects were taught a set of nerve mobilization exercises while
the subjects in the control group were taught a set of gentle joint mobilization exercises. Both groups were in-
structed to practice the exercises daily. After a 4-week period, their RA pain scale (RAPS) and pain scores were
examined, as well as the C-reactive protein (CRP) and erythrocyte sedimentation rate {ESR).
Subjects in the experimental group showed improvements in RAPS and pain scores after 4 weeks of nerve
mobilization exercises, while CRP and ESR values remained unaffected.
These preliminary data showed that nerve mobilization exercises might be beneficial in controlling joint pain

in RA patients.
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heumatoid arthritis (RA) is one of the

most prevalent chronic autoimmune
diseases. The symptoms of RA are charac-
terized by joint inflammation and deformi-
ties that are associated with pain and func-
tional disability (1). The aetiology of RA
remains unclear, but an increasing number
of investigations have provided evidence
that disease perpetuation could be due to a
mixture of both immunogenic (1) and neu-
rogenic (2, 3) inflammation.
The mechanism of neurogenic inflamma-
tion has been described as an inflamma-
tion that is initiated by the nervous system
(4-6). The neurogenic inflammation is
triggered in the tissues by the cutaneous
nerves (4, 7-10). The evidence of neuro-
genic inflammation in RA is supported by
a small but significant number of tyrosine
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hydroxylase-positive sympathetic nerve
fibres, which have a negative correlation
with the inflammation index, a large num-
ber of substance P-positive nerve fibres
(11) and immunoreactive sensory nerve
fibres with calcitonin gene-related peptide
(CGRP) (12).

The current treatment algorithms for RA
involve the use of both traditional and bi-
ological disease-modifying antirheumatic
drugs (DMARD:s) to control the disease
(13). Physical treatments are also ben-
eficial for patients to optimize physical
functions, decreasing pain and improv-
ing quality of life (14-16). A paradigm is
named as neurodynamic, which is a series
of movements that produce physiological
and mechanical events in the nervous sys-
tem. They are used in physical testing to
gain a response to the mechanical perfor-
mance and sensitivity of the nervous sys-
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tem together with the innervated tissues.
The nerve mobilisation produces from
-7% to +6% changes in length of the nerve
by excursion and strain (17, 18). Besides
the physical movements on the nerves,
the mobilisation may disperse intraneural
fluid, and help alleviate intraneural oe-
dema after injury (19, 20). Clinically, this
technique could be applied in clinical ex-
aminations and as active or passive nerve
mobilization therapeutic exercises (21,
22). The rationale for performing nerve
mobilization exercises is to remove or
mobilize the pressure points on the neural
tissues, reduce nerve adherence, increase
neural vascularity, disperse noxious fluids
and improve axoplasmic flow (17, 19, 21,
23, 24). In addition, the mobilization of
entrapped nerves could significantly nor-
malize the excitability of sensory axons
by the redistribution of sodium ion (Na*)
channels (25). This kind of nerve mobili-
zation has been demonstrated to have both
localised and systemic hypoalgesic effects
(23, 24).

In chronic inflammatory conditions such
as RA, the peripheral nerves undergo pro-
longed stress with mechanical compres-
sion due to swollen joints and immobili-
zation due to a decrease in activities. As
a result, ischaemia, hypoxia, endoneurial
oedema, inflammation in the neural tis-
sues and fibrin deposits occur and cause
axonal degeneration, demyelination and
Schwann-cell necrosis followed by remy-
elination (2, 3, 26). In addition, mechani-
cal stress has been shown to stimulate the
release of substances P and CGRP, which

Table | - Actions for nerve mobilizations.
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cause pain in arthritic joints (27). There-
fore, with the application of nerve mobi-
lization exercises, the neural tissue might
be able to restore its dynamic balance
with surrounding mechanical interfaces,
reduce intrinsic physical stress, improve
the strain and length capacity of the nerve
(17, 19, 23, 24, 26). Consequently, the
neurogenic inflammation and pain in RA
patients could be reduced.

Therefore, we aimed to explore the effects
of nerve mobilization exercises on joint in-
flammation and pain in patients with RA.

Procedure

All patients fulfilled the American College
of Rheumatology 1987 revised RA criteria
(28). Other inclusion criteria were being an
adult (>18 years of age) of either gender,
and chronicity of the disease greater than
one year. The exclusion criteria were se-
vere joint pain affecting global mobility,
currently receiving physiotherapy for RA,
recent joint injections and a change in cor-
ticosteroids or other disease-modifying an-
ti-rheumatic drugs in the 3 months prior to
the study (29). Subjects were also excluded
if they had poor balance or significant pain
that prevented them from performing the
nerve mobilization exercises. RA patients
were recruited in accordance with the
guidelines of the Human Subjects Ethics
Sub-committee of the University Research
Committee, The Hong Kong Polytechnic
University. Ethical approval was granted
by the committee with written informed
consent collected from all subjects before
data collection. Subjects were then ran-

Actions

Median nerve (Figure 1)

the same side.

Sit on a plinth, supported by elbows, with wrists and fingers extended and arms by the sides. Shift the
body weight to the left and right sides to give a pulling sensation along the palm side of the arm on

Musculocutaneous nerve (Figure 2)

Clench a fist, bend the fist down, straighten the elbow and extend the shoulder as though marching.
Perform the actions with left and right arm oppositely and simultaneously.

Saphenous nerve (Figure 3)

is bent and driven forwards.

Stand with feet apart, stretching the leg out behind; place the ankle of the stretched leg in dorsiflexion
and eversion with the use of a towel role. The saphenous nerve is mobilised when the front of the knee

Entire nervous system (Figure 4)
(Neural tissues on the back of the
lower limb together with the meninges)

posterior thigh and calf.

In a sitting position, slump the body, bend the head down and place the arms behind the body. The
stretched leg is actively kicked up with ankle dorsiflexion until a stretching sensation occurs in the
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Figufe 1 - Median nerve mobilization.

Figure 3 - Saphenous nerve mobilization.

Figure 4 - Mobilization of the entire nervous
system.

Figure 2 - Musculocutaneous nerve mobili-
zation.

domized, according to their age ranges,
into the control group or the experimental
group, with similar clinical demographics.

Interventions

Subjects in the experimental group were
taught a set of active nerve mobilization
exercises, the two types of which are clas-
sified as slider and tensioner applications.
The former implies less challenge and al-
lows the nervous system a large degree of
neural movement; the tensioner places a
load on both ends of the nervous system
and is a more aggressive technique. In this
study, the tensioner technique was applied
because patients with RA usually had no
active neurogenic symptoms and the tech-
nique produces a larger excursion on the
nerve (17, 22).

The series of nerve mobilization exercises
comprised four actions (Table I; Figures
1-4) that focus to a greater extent on the
major innervating cutaneous nerves: the
median nerve, musculocutaneous nerve,
saphenous nerve and the entire nervous
system (21, 23, 30, 31). Each action of the
mobilization exercises was repeated 10
times but was not continued when subjects
experienced the stretching sensation and
then returned to the starting position. The
subjects were instructed to perform the se-
ries of exercises daily, twice a day (23).

In the control group, subjects were given a
set of joint mobilization exercises that com-
prised five actions to mobilize the fingers,
wrists, elbows and shoulders, the spine and
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the entire lower limbs. The movements
were gentle, not touching the end range
of the joints. The subjects were instructed
to repeat the actions 10 times; the whole
series of actions took about 5 minutes or
less. The mobilization exercises were not
supposed to impose any stress on the joints,
muscles or the cardiopulmonary system.
An exercise log book was provided for
each subject to record compliance with the
exercises. Recorded exercise DVDs were
also given to the subjects for them to fol-
low and practice daily.

Patients’ anti-rheumatic therapies were re-
corded throughout the study period. Sub-
jects were instructed to suspend the exer-
cises and contact the investigator if symp-
toms flared up during the period.

Pain assessment tools and inflammatory
biomarkers

The Rheumatoid Arthritis Pain Scale
(RAPS) was used to rate the severity of
pain, before and after the study period. The
questionnaire comprised 24 items with a
scale from O to 6 to quantify the severity
of pain and inflammation (32, 33), where 0
represents a condition that always occurs,
and 6 represents a condition that never oc-
curs. For items 1-24, the lowest total score
was 0 and the highest score was 144 (Ap-
pendix 1). This questionnaire was chosen
because the questions concern both pain,
which is the greatest concern of patients
with RA (34), and joint inflammation.
Cronbach’s alpha for the total RAPS was
found to be 0.91 while the subscale alpha
coefficients were between 0.64 and 0.86.

The visual analogue scale-numeric rating
scale (VAS-NRYS) is listed in RAPS as the
last item and is a subjective pain measure-
ment rated from O to 10 to describe the
level of pain: O represents none, and 10
represents severe. The RAPS correlations
with VAS-NRS and that with total joint
count were 0.67 and 0.52, respectively
(33). The total joint score in RAPS was not
recorded as a rheumatologist was not avail-
able on the site. Inflammatory biomarkers
C-reactive protein (CRP) and erythrocyte
sedimentation rate (ESR) were tested in
either the university clinic or in the pub-
lic hospitals where the subjects were being
followed up (35-37).

Statistics

Results were analysed using IBM SPSS 23.
The nonparametric Mann-Whitney U test
was applied to analyze differences between
the groups and the Wilcoxon test was used
for within-group comparisons.

A total of 12 RA patients were recruited
into the study, with two subjects in the
experimental group subsequently dropped
out: one lost contact during follow-up, and
one developed an infection after the first
screening. One subject was excluded from
the control group due to disease flare. No
statistical difference in demographics and
baseline measurements was found between
the two groups (Table II).

After 4 weeks, the subjects in both groups
demonstrated good compliance with the

Table Il - Characteristics of patients with rheumatoid arthritis.

Characteristics Control group (n=4) Experimental group (n=5)
Age (years, mean + S.D.) 52-67 (59.8+6.3) 39-68 (55.2+11.4)
Male:Female 1:3 0:5

Disease duration (years, mean + S.D.) 2-6 (4.1£1.7) 2-15(5.75.8)
Therapy

Methotrexate 2 3
Sulfasalazine 2 2
Leflunomide 1 1
Corticosteroids (Prednisolone) 2 2
Non-steroidal anti-inflammatory drugs (NSAID) 1 1
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exercises according to the exercise log. The
changes in values of RAPS and pain level,

Table lll - Comparison of RAPS and VAS-NRS scores, increase in RAPS va-
lues is a favourable sign which represents less frequent pain.

CRP and ESR were compared between the | Control group Pre RAPS | PostRAPS | PreVAS | PostVAS
2 groups, before and after intgrvention (Ta- Subject 1 133 123 | 1 31
bles III and IV). The experlment.al group Subject 2 105 % | ’ 5-
reported a better maintenance or improve- :
ment of the RAPS and pain level scores Slsfesid e 84 : R
(Table III). However, it should be noted Subject 4 85 82 6 4
that the inconsistency in values at baseline Experimental group
might induce a favourable or unfavourable Subject 5 94 95 1 4 4-
Eias to Fhe gr(éll[{)ls) B(()itt]; Sglrioupls pre;ented Subject 6 80 124 1 5 2]
uctuation in an values, but no )

particular trend could be observed. Overall, Suleect ! %0 102 4 34
the outcomes of the two groups after the Sllfesi e ol e ER
study period showed no statistical differ- | Subject9 116 1311 3 2
ence. Remarks: 1 Improvement, | Deterioration, - no change.

mechanisms of the nerve mobilization.

The mobilization was shown to redistrib-
Our preliminary data demonstrate the posi- ute the sodium ion channels of sensory
tive effect of nerve mobilization exercises axons (25), increase neural growth factor
on subjective pain scores in RA patients and myelin protein zero in injured nerves
while ESR and CRP remains unmodified. (38, 39). Overall, the therapeutic effects of
The use of nerve mobilization on patients the nerve mobilization could be accounted
with RA was based on the idea that RA in-  for by reduction of physical stress through
volves neurogenic inflammation which can  the movements of the nerves (17, 18) and
be influenced by mechanical stimulation intraneural fluid dispersion (19, 20), nor-
of immune-reactive sensory nerve fibres malization of sensory axons excitability
(11, 12, 35). Cutaneous nerves are physi- (25), and promotion of nerve regeneration
cally inelastic and mechanically sensitive by stimulating expression of neural growth
followed by inflammation (26, 36, 37), factor and myelin protein zero (38, 39).
chronic arthritis such as RA implies me- As a pilot study, the methodology had
chanical stress which induces degenerative  several limitations such as sample size,
changes in the nerves (2, 3) and possibly  subjects’ homogeneity and the length of
exaggerates the release of inflammatory the follow-up period. Due to the limited
neuropeptides (11, 12, 35). Experimen- sample size, although randomization was
tal studies discovered more physiological conducted and the baseline CRP and ESR
Table IV - Comparison of CRP and ESR values.
Control group Pre ESR (mm/hr) Post ESR (mm/hr) Pre CRP (mm/L) Post CRP (mm/L)
Subject 1 10 16 1.3 1
Subject 2 34 45 45 17.4
Subject 3 22 29 5 1
Subject 4 10 4 &3 1
Experimental group
Subject 5 23 19 48 45
Subject 6 4 3 1 1
Subject 7 10 12 6.5 6.5
Subject 8 38 15 13.9 1
Subject 9 30 35 3.3 0.43
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were similar in two groups, a minor and
statistical insignificant (p>0.05) inequality
in RAPS and VAS-NRS was noted. When
compared to the control group, the experi-
mental nerve mobilization appeared to be
positive after the intervention. Disease ac-
tivity score such as 28 joints (DAS28) is

APPENDIX 1

Rheumatoid Arthritis Pain Scale (RAPS)

DIRECTIONS: The following items relate to pain and ar-
thritis. For each item, choose one number from 0 (never) to
6 (always) to describe how you have felt in the last week.

0 1 2 3 4 5 6
Always Never

-

. I would describe my pain as gnawing.

. I would describe my pain as aching.

. I would use the word exhausting to describe
my pain.

4. 1 would describe my pain as annoying.

5. l am in constant pain.

6. 1 would describe my pain as rhythmic.

7. I have swelling of at least one joint.

8

9

0

[ ]

. I have morning stiffness of one hour or more.

. 1 have pain on motion of at least one joint.

. I cannot perform all the everyday tasks | nor-

mally would because of pain.

11. Pain interferes with my sleep.

12. I cannot decrease my pain by using methods
other than taking extra medication.

13. I would describe my pain as burning.

14. | find that | guard my joints to reduce pain.

15. I brace myself because of the pain.

16. My pain is throbbing in nature.

17. 1 would describe my pain as sharp.

18. I would say my pain is severe.

19. 1 feel stiffness in my joints after rest.

20. My joints feel hot.

21. | feel anxious because of pain.

22. I would describe my pain as tingling.

23. I feel my pain is uncontrollable.

24, | feel helpless to control my pain.

HPHEEEEEEET T THEET T

When looking at the scale below, overall | would
rate my pain as.

o 1 2 3 4 5 6 7 8 9 10

NONE SEVERE

Your doctor will complete your score based on his/her exami-
nation of your joints.

Total joint score:

|

Anderson DL. Development of an instrument to measure pain in rheuma-
toid arthritis: Rheumatoid Arthritis Pain Scale (RAPS). Arthritis Rheum.
2001,;45(4):317-23.
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a standard clinical tool in evaluating RA
disease activity, and may serve as a refer-
ence in RA medication adjustment (40).
Although CRP, ESR and subjects’ response
were available, the study was not conduct-
ed in a hospital setting with the support of
either a rheumatologist or a specialized
trained nurse, thus reliable swollen joint
counts were not available (41).

Early pharmaceutical treatments have
been the major intervention for RA, such
as biological and new non-biological
DMARD. Patients benefit from better
control of the disease and prevention of
early joint damage (13). Our preliminary
data has demonstrated the use of nerve
mobilization exercise in patients with RA
to as additional modalities in managing
pain and inflammation, and merit further
investigation.
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