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ABSTRACT

Introduction: Cervicobrachial Pain Syndrome (CBPS) is a disorder
of enhanced mechanosensitivity to the neural structure, also known
as lower cervical pain syndrome. Cervicobrachial pain is managed
by manual and traditional therapy, besides medical management.

Aim: The aim of this scoping analysis was to determine the efficacy
of the protocols for cervicobrachial syndrome treatment.

Materials and Methods: Until March 2020, initial literature searches
were performed through robust online electronic databases such
as “Scopus” “MEDLINE via PubMed, EMBASE, Cumulative
Index to Nursing and Allied Health Literature (CINAHL), Web of
Sciences and Cochrane Controlled Trials Register in Cochrane
Library, Physiotherapy Evidence Database (PEDro), ProQuest
5000 International, ProQuest Health and Medical Complete, and
following keywords were used “Neck Disability Index, “Upper
Limb Tension test, “Goniometry “Neck pain,” “Cervicobrachial
Pain Syndrome,” Thirty six studies were included in this scoping
study using PRISMA guidelines.

Results: There is little evidence of manual and conventional
physiotherapy treatment of cervicobrachial pain and its efficacy. Key
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advantages have been reported in manual therapy and exercises
methods for pain relief and rehabilitation. Electrotherapeutic
modalities, neck strengthening exercises, traction and methods
for handling soft tissue are considered to be less effective in
managing cervicobrachial pain syndrome relative to manual
therapy. Lateral cervical glide and median nerve slider technique
(neurodynamic) have useful effects as a treatment intervention
in multiple cases of cervicobrachial pain syndrome, such as
the median nerve slider technique and contra-lateral cervical
glide technique. Recommendations for the management of
cervicobrachial syndrome in practice should be encouraged in
additional trials of innovative treatment methods.

Conclusion: Studies should identify which cervicobrachial pain
respond to specific interventions for immediate and effective
response so as to increase the quality of life of the patients. Further
research with innovative techniques of therapeutic approach would
facilitate practice guidelines for the management of cervicobrachial
syndrome.

Keywords: Cervical radiculopathy, Lateral cervical glide technique, Neck isometric,

Neural tissue, Neural tissue mobilisation, Neurodynamics, Provocative testing

INTRODUCTION

It is normal for patients to seek physiotherapy for neck and arm pain.
Relatively younger patients are stated to be more affected and are found
to be more debilitating than any symptom in neck or arm presenting
alone and the cause of symptoms may be multiple in cervicobrachial
pain syndrome. It is known as neurogenic cervicobrachial pain
syndrome when inflamed neural tissues are reported as the primary
source of symptoms [1,2]. Via a proper history, physical examination
and medical investigations, the presence of various causes of cervical
pain may be identified. The most likely diagnoses include visceral
disorders, neuromusculoskeletal, psychosocial and occupation
oriented disorder [3]. It is essential to rule out other possible causes
like cardiovascular diseases, gastrointestinal and pulmonary diseases
prior to initiation of therapeutic interventions [4]. Specific joint
dysfunctions, myofascial imbalances, trigger points, neural tissues
and disc derangements are also other possible sources which
contribute to cervicobrachial pain [2]. Perpetuating factors such
as cervical core muscle dysfunction, dynamic instabilities, altered
movement patterns, oculomotor, proprioceptive dysfunctions, central
pain hypersensitivity and psychosocial aspects need to be explored
[5]. More than a single symptom may present itself at a time or there
may also be a substantial overlap in the presentation of patterns.
However, rigorous physical examination and clinical reasoning for the
primary cause of the symptom can be assessed [6].

It is often mistaken as cervical radiculopathy. Cervical radiculopathy
involves objective symptoms presenting in a segmental distribution
with a combination of sensory and motor dysfunction [7]. Moreover,
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a complete evaluation of the neuro musculoskeletal system usually
points to the absence of frank deficits in peripheral nervous system
among patients with cervicobrachial pain presentations thus ruling
out radiculopathy [8]. Possible sources for cervicobrachial pain are
referred or radiating pain from dysfunctional tissue structures (non-
somatic or somatic) such as visceral organs, facet joints, cervical
discs, tender points and inflamed neural tissues or upper quarter
muscular imbalances with the associated trigger factors [9].
Conservative management may lead to a recurrence when neural
tissues are involved. On the other hand, therapies can improve
the outcomes [10]. The neurodynamics approach refers to an
attempt being made to restore the dynamic balance between the
relative movement of neural tissues and the mechanical interfaces
that surround, effectively minimising intrinsic pressures on neural
tissues and thereby encouraging optimal physiological function
[11]. Improved neurophysiological and neuromechanical functions
of the peripheral nervous system are the presumed advantages of
this technique. Addressing the interface dysfunctions may provide
a better environment around the nerves and allow them to slide
without undergoing undue strain [8]. Commonly implemented
interface mobilisation techniques include Cervical Lateral Glide
(CLG) and surrounding soft tissue mobilisation. Specific interface
mobilisation was also advocated depending on identified
dysfunction [12].

The aim of this scoping review and current literature was to explore
different physiotherapeutic approaches and their relevance in
recent developments for the treatment of CBPS.
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MATERIALS AND METHODS
Search Strategy

This research was conducted using “Scopus” “MEDLINE via PubMed,
EMBASE, CINAHL, Web of Sciences and Cochrane Controlled Trials
Register in Cochrane Library, PEDro, ProQuest 5000 International,
ProQuest Health and Medical Complete, and following keywords and
text:” Neck Disability Index, “Upper Limb Tension test, “Goniometry
“Neck pain,” “Cervicobrachial Pain Syndrome,” “Cervical radiculopathy,”
“Non specific neck and arm pain,” “Cervical Radicular pain,” “Cervical
Radiculitis,” “Epidemiology,” “Prevalence,” “Incidence,” “Neurogenic,”
“CLG,” “Neural Tissue Mobilisation,” “Interferential Therapy,” “Cervical
traction,” “Thermalagents,” “Heattherapy,” “Exercise,” “Neurodynamics,”
“Numeric Pain Rating Score,” “Neural tissue provocative,” “testing,”
“Spurling’s test,” “Clinical Prediction Rule,” “Neural Mechanosensitivity”.
Boolean operators: AND, OR and NOT with Truncation symbols: #, *,?
Or! were used. Expanding these database search words, appropriate
articles were chosen for a scoping examination, and literature analysis
was further supplemented by search and reference articles provided
by original researchers up to March 2020. A total of 36 studies were
included in this scoping review (PRISMA 2020 guidelines) [13] outlined
in [Table/Fig-1].
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[Table/Fig-1]: Flow diagram, expanding and relevant search terms related articles

were selected for a comprehensive scoping review.
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Inclusion criteria: All cervicobrachial pain syndrome literature
published in English without restrictions until March 2020, including
guidelines/evaluations, clinical trials; basic science, epidemiological
studies, and comments of constitutions and guidelines from various
foreign organisations and government agencies were included in
the study.

Exclusion criteria: The data that was untrusted and presented on
third-party websites were excluded from the review.

STATISTICAL ANALYSIS

All the data was tabulated systematically. It was analysed for
descriptive statistics for frequency and percentages.

RESULTS

Epidemiology

Cervicobrachial syndrome has been more common than neck
pain in isolation. This disorder is prevalent in patients seeking care
with physiotherapy for neck and arm pain [14]. Due to differences
in meanings, methods, classification, population samples, and
geographical locations, prevalence estimates have major variations
[15]. In 32% of patients with cervicobrachial pain and discomfort
over a 4.9 year period, Radhakrishnan K et al., observed recurrences
[16]. Provocative factors were occupational works that involve rigid
neck holding positions for a long period of time [17]. Appraisal of
reviewed studies of moderate to good methodological quality is
presented in [Table/Fig-2] [18-26].

Symptoms and Clinical Presentation

Symptoms may present with spontaneous onset as a deep aching
or sharpshooting or bizarre or dysesthesia (abnormal sensation)
or as gripping, toothache like irritating, burning, tingling sensation
etc., [27]. These physical symptoms are antalgic posture, symptom
reproduction on active and passive movements of the cervical spine,
tender response to palpation of neural and associated cutaneous
tissues, and evidence of related pathology [28].

Clinical Examination

Neural tissue provocative testing: Provocative neural tissue tests
or neurodynamic test are a set of motions designed to determine
the mechanics and physiological components of the nervous
system. The arrangement of the nerve enables it to conduct
movement and stretch in relation to the tissues that surround it.
The test causes similar symptoms but differs from the unaffected
side and can also distinguish central or peripheral neural structures
and interconnecting structures that contact the nervous system

Author(s) year of study Country Subjects-Number Outcome measurement Prevalence
Cagnie B et al., [18] 2006 Belgium Office workers n=512 Online questionnaire 12-month prevalence of neck pain was 45.5%.
Hush JM et al., [19] 2006 UK Office workers Questionnaire Lifetime prevalence of neck pain 67 %
1-year prevalence of arm, neck and shoulder
Eltayeb SM et al., [20] 2007 Netherland Office workers Postal questionnaire MUEQ pain 54%. Neck and shoulder 33% and 31%
respectively.
Tsauo JY [21] 2007 China Sedentary workers Questionnaire Life time prevalence of neck pain 80%.
Alipour A [22] 2008 Scotland Industrial employee Cross-sectional survey with NMQ 20.5% neck pain
Cote P et al., [23] 2008 Canada Office workers Questionnaire 1 year prevalence
17.7-63%
Smith L et al., [24] 2009 Australia School children n=1073 cuQ 20% reported neck pain.
Kanchanomai S [25] 2011 Thailand Undergraduate students Self—adm|n|stereq quesnonﬁ are and 46% neck pain
standard physical examination
1 months
Systematic search and critical review of prevalence of
Hogg-Johnson S [26] 2008 Canada All age groups h adults-15.4 to 45.5% children-4.5 to 8.5% 12
electronic Database
months prevalence of adults-12.1% to 71.5%
children-34.5 to 71.5%

[Table/Fig-2]: Appraisal of reviewed studies of moderate to good methodological quality [18-26].

UK: United Kingdom; MUEQ: Maastricht upper extremity questionnaire; NMQ: Nordic musculoskeletal questionnaire; CUQ: Cigarette use questionnaire

Journal of Clinical and Diagnostic Research. 2021 Jun, Vol-15(6): YEO1-YEO06



www.jcdr.net

[29]. Upper Limb Neural Tissue Provocation Testing (ULNTPT-1),
straight leg raise, passive neck flexion, prone knee bending, and
slump testing are widely used tests which moves neural structure.
These provocative tests, including median nerve, radial and radial
sensory nerves, ulnar nerve, general peroneal, sural, and posterior
tibial nerve, lead strain to specific peripheral nerves [30]. One of the
measures suggested are assessing the status of upper quadrant
neural tissues and their associated structure is the upper limb neural
tissue provocation test [31]. It has also been claimed previously
about the possible role of fascia connections and pain symptoms
strain with this examination [32]. Researchers found high reliability
for ULNTPT1 in patients with CBPS using an elbow extension angle
in a study [33]. A study showed that NTPT1 is more sensitive and
precise than other types of Neural Tissue Provocation Test (NTPT)
procedures and thus recommended it for evaluation of median nerve
pathology [34]. In another validation study, 77 per cent sensitivity
and 94 percent specificity for NTPT1 were recorded among patients
with neck pain [35].

Spurling’s test: Spurling test is the manoeuvre which is used for
clinical diagnosis, to rule out cervical nerve root pathology and is
utilised in differentiating from other neural disorders affecting the
upper limbs. Various modifications have come up to this test ever
since its initial design attempting to increase its sensitivity and
specificity. The Spurling test has a 52.9% sensitivity and 93.8%
specificity and also found a 73 percent sensitivity and 92.3%
specificity in a systematic review of the combined results of the
Magnetic Resonance Imaging (MRI) findings and operative findings
[36]. The spurling test had a sensitivity of 92 percent and a specificity
of 95 percent in a diagnosis of soft lateral cervical disc prolapse,
and this test was compared with surgical or MRl findings, which are
considered as gold standard techniques for diagnosis [37].

Physiotherapeutic Intervention for CBPS

Neurodynamics (Neural mobilisation of Median Nerve):
Neurodynamics is a movement based intervention that seeks
to rebuild and homeostasise the nervous systems in and around
them. Being a continuous structure, any limb movement will have its
mechanical effects onneuraltissuesresultinginevents suchas sliding,
cross-sectional changes, elongation, angulation, and compression
[38,39]. Neural sliding dysfunction occurs when neural structures do
not undergo adequate excursion compared with normal situations
[12]. Interfacing structures have a significant role on neurodynamics
[40]. These interface dysfunctions can be classified as closing
and opening dysfunctions. These pathodynamic presentations
can be identified in performing a neural tissue provocation test
with differentiating makeovers [41]. A study shows the therapeutic
efficacy of Peripheral Nerve Sliders technique in cervicobrachial
Pain Syndrome [42]. Chandan S et al., compared CLG mobilisation
versus median nerve tensioner mobilisation on 20 CBPS patients
who were given hot packs in addition to these treatments and found
significant improvement in both groups indicating both treatments
were effective in CBPS in the short-term [43]. In order to compare
and measure the efficacy of cervical mobilisation techniques versus
peripheral nerve slider techniques, a study was performed, where
the effectiveness of cervical mobilisation in neck pain was greater
than that of peripheral nerve slider techniques [44].

Cervical Lateral Glide (CLG): It is a commonly applied passive
accessory mobilisation technique in CBPS. According to initial
descriptions of this technique, it aims at the lateral translation of the
cervical spine to the opposite side at a specific spinal segment without
inducing any rotation or side bending. It increases intervertebral neural
foramen size to facilitate nerve root mobility and thereby, symptom
reduction in neurogenic presentations [13,45]. This technique has
been described in many ways subsequently in literature with variations
in therapist’s holds, patient position, sites of technique delivery (at
symptomatic or asymptomatic levels).
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Direction to which vertebra needs to be glided, either away or
towards the side of symptoms, etc. Various mechanisms have been
proposed for and apparent improvements in symptoms with the CLG
technique. These include sympathetic nervous system effects and
mechanoreceptor stimulation changing spinal cord hyperexcitability
and resulting in excess periaqueductal grey activation in the
midbrain, leading to cortical control on descending pain inhibition
pathways. Clinical evidence that CLG improves neurodynamics
and alleviates pain [13]. The CLG Neural Mobilisation was found
effective in treating subjects who suffer from CBPS in comparison
to the subjects with complete absence of treatment [46]. Efficacy
of Median Nerve Neural Mobilisation (MNNM) and CLG versus Oral
Ibuprofen (Ol) intervention in subjects suffering from cervicobrachial
pain have been undertaken [47].

Soft tissue mobilisation: Degenerated soft tissues around nerves
create excess mechanical stimulation leading to nociceptive inputs.
This suggests mobilisation strategies targeting soft tissue could be
helpful to enhance neurodynamics [48]. An interventional study was
carried out to assess the immediate effects of patients with neck
and arm pain between soft tissue mobilisation and therapeutic
ultrasound. The CBPS patients reported greater pain changes while
performing soft tissue mobilisation after therapeutic ultrasound [49].

Therapeutic exercise: As a consequence of not getting enough rest,
patients develop chronic neck pain, which affects their work capacity,
and then their pain persists. Therapeutic exercises focused on
strengthening, motor control and muscle re-education provide recovery
from cervicobrachial pain syndrome. Exercise is found to be effective
with other therapies, but it's not as effective without therapy. Results
have also indicated that intense muscular strength training improves
muscle function through enhanced neuromuscular coordination and
reduces pain through stretch receptor activation and endorphin release
[45]. It has also been claimed that strength training in people with work-
related neck pain reduces pain and improves functional ability [46]. In
another study, it was found that precise strength training in the sore
muscle increased movement leading to improved function and relief
of pain [47]. When comparing the effectiveness of isometric neck and
stretching exercises, both were found to be equally effective [50].

Cervical traction: Cervical traction is often used to treat cervical
radiculopathy, herniated disc and other related pathological conditions
that include cervical spine elongation and can be provided intermittently
or continuously. Traction can separate the cervical vertebrae up to
1 to 2 mm, increasing intervertebral space, producing relaxation of
spinal muscles, allowing nerve root decompression. In a randomised,
controlled trial, the effectiveness of traction in neck and low back
pain has not been conclusively proved, although it is widely used and
thought to be effective in relieving radicular cervical pain. No evidence
has been found to show that traction is an inadequate treatment for
pain in the neck and back [48].

Interferential Therapy (IFT): This electrical modality utilises medium
frequency currents, which interfere to generate low-frequency
currents (beat frequency) in deeper target tissues. This is to avoid
skin irritation leading to discomfort while overcoming resistance
offered by skin to low-frequency currents (example: Transcutaneous
Electrical Nerve Stimulation (TENS)). This modality attempts to
induce analgesia through pain gate and opioid mechanism [51].

Thermal agents: Thermal agents are common modalities of choice in
physiotherapy practice [52]. They are observed to raise temperature
of tissues within 1 cm depth up to 3.8-degree centigrade [53]. Moist
heat is considered to be beneficial in conditions presenting with
muscle spasm. It is hypothesised to relieve spasm, reduce pain
and facilitates healing mechanism [54]. There is mild evidence that
moist heat therapy is neither superior nor inferior in contrast to other
approaches. However, it is generally used in combination with other
treatments and is intended to augment rehabilitation [55]. Appraisal
of reviewed studies of moderate to good methodological quality is
presented in [Table/Fig-3] [11,44,55-64].
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Authors and year of publication Study design Level of evidence Appraisal
Chronicity of presenting symptoms with a median of 36 months indicating
Allson GT et al., (2002) [55] A randomised clinical trial 1B chanaes for multiple confounders on resuits .
Emphasised for specific intervention based on diagnostic
categories and ongoing evaluation while implementing therapies
Cowell IM and Philips DR (2002) [56] | A single case study 3B A well-executed single case report with ABC experimental design.
However, limits generalisation of results.
Coppieters MW et al., (2003) [57] A randomised clinical trial 1B Only immediate effects of interface mobilisation were studied
Suggested for dichotomising results as successful (achieving MCID) or failure
(failing to achieve MCID) as it's an important parameter to gauze improvements
Ellis RF and Hing WA (2008) [11] A systematic review 1A Observed that NTM has limited evidence for therapeutic efficacy
Indicated paucity of trails and suggested for exploring the effects of NTM on
neuromechanical and neurophysiological effects
Chhabra D et al., (2008) [58] A randomised clinical trial 1B Interface mobilisation was not included in NTM
Ragonese J (2009) [59] A randomised clinical trial 1B Resull‘[s indicated an additive effect of NTM on symptoms when combined with
exercise therapy.
Salt E et al., (2011) [60] A systematic review 1A Recommended for high quality of trails with appropriate sample size
and relevant outcome measures.
In spite of wide demographic characteristics of participants, lack of specific
Marks M et al., (2011) [44] A randomised dlinical trial 1B categorisation prior to |nclg3|on and a too short follow-up duration (one week),
the authors suggested to incorporate techniques
directed towards interface mobilisation prior to NTM.
A randomised First study to report number of sessions required to bring in reduction of
Nee RJ etal., (2012) [61] controlled trial B symptoms and adverse effects with NTM.
Sawa C and Giakas G (2013) [62] A case report 3B Demonstrated beneficial effects on simultaneous delivery of cervical traction and NTM.
Efstathiou MA et al., (2015) [63] A critical review 5 Recommended for homogeneity in sample based on prognostic
screening for clinical decision making.
Basson A et al., (2015) (Abstract) [64] A systematp review and 1A Supports the use of NTM in CBPS
meta-analysis

[Table/Fig-3]: Appraisal of reviewed studies of moderate to good methodological quality [11,44,55-64].

NTM: Neural tissue mobilisation; MCID: Minimal clinically important difference; CBPS: Cervicobrachial pain

Outcome Measurements of Therapeutic Interventions
The outcomes of various therapeutic modalities were reviewed
through various methodologies like door to door interviews and
surveys through forms and questionnaires etc. [65-79]. The
evaluation and comparative analysis of previous studies reviews is
given in [Table/Fig-4] [65-75].

Author (s) Subjects- Outcome
year Country Number measurement Prevalence
Bhigwan
(e:th;)lpr%g] India vilage more Door to door One week pain
5 OOé’ than 15 years | interviews prevalence: 6%
n=4092
Prevalence of
S 68| ndia T Questionnare | ¢/ 00
o professional and interview P . °
2006 while neck pain
was 44%.
Bhandari D Computer Prevalence of
etal, [67] India o erstors Questionnaire | musculoskeletal
2007 P problems 75%
Makela M General
etal., [68] Finland . Questionnaire | 43% neck pain
1991 population
CotePetal, General Cross sectional o '
[69] 2000 Saskatchewan population survey 54% neck pain
Slue[%\]/l 26502 Sweden S:gj;lion Questionnaire | 43% neck pain
Korhonen T (e)rTCE ee Incident neck
etal., [71] Finland p. yee. Questionnaire .
2003 working with pain-13.3%
VDU
'[:762"{ azrégéal., Canada Soegjl;atlion Questionnaire | 80% neck pain
Brandt LPA General
etal., [73] Demark . Questionnaire | 4.1% neck pain
2004 population
Cote Petal., 16-19 school ) . 6 months
[74] 2004 Canada children Questionnaire | prevalence
54.2%
Hill J et al., General Cross- 1 month
[75] 2004 U.K. population sectional prevalence
survey 30.9% neck pain

[Table/Fig-4]: Comparative analysis of previous studies in terms of outcomes [65-75].

Limitation(s)

This was a retrospective study, based on previous data, while better
and reliable results on interventions can be analysed only after well-
conducted and well-reported trials.

CONCLUSION(S)

There is inconclusive evidence about the effectiveness of the
treatment of cervicobrachial pain syndrome by manual and traditional
physiotherapy. In the provision of manual therapy and exercise
therapeutic methods for pain reduction, main benefits were noted.
In contrast to manual therapy for pain relief, general physiotherapy,
IFT, neck isometric exercise, traction, heating modalities, and soft
tissue manipulation techniques were not efficient. Future research
should classify which intervention responds immediately and
appropriately in cervicobrachial pain syndrome. Further studies
with high therapeutic approach techniques involving high-quality
studies, sufficient sample sizes and clinically valid findings are
required to inform practice guidance on cervicobrachial syndrome
treatment and management.

We also request future trial investigators to consider to what extent
interventions are valuable, in addition to possible confounders.
Another issue to consider is the extent to which the control groups
ought to be given care and attention as the intervention groups.
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