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Cervical radiculopathy: a systematic review
on treatment by spinal manipulation and
measurement with the Neck Disability Index
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Cervical radiculopathy (CR), while less common than
conditions with neck pain alone, can be a significant
cause of neck pain and disability; thus the determination
of adequate treatment options for patients is essential.
Currently, inadequate scientific literature restricts
specific conservative management recommendations for
CR. Despite a paucity of evidence for high-velocity lowamplitude (HVLA) spinal manipulation in the treatment
for CR, this strategy has been frequently labeled as
contraindicated. Scientific support for appropriate
outcome measures for CR is equally deficient. While
more scientific data is needed to draw firm conclusions,
the present review suggests that spinal manipulation
may be cautiously considered as a therapeutic option
for patients suffering from CR. With respect to outcome
measures, the Neck Disability Index appears well-suited
for spinal manipulative treatment of CR.
(JCCA 2012; 56(1):18–28)

La radiculopathie cervicale (RC), bien que moins
courante que les cervicalgies seules, peut être une
source considérable de douleur au cou et d’incapacité.
Ainsi, il est essentiel d’établir des options de traitements
adéquates pour les patients. À l’heure actuelle,
l’insuffisance des recherches scientifiques limite les
traitements conservateurs propres à la RC pouvant être
recommandés. En dépit du manque de preuves soutenant
l’emploi de la manipulation vertébrale à grande vitesse
et faible amplitude pour le traitement de la RC, il
s’agit d’une stratégie fréquemment considérée comme
contre-indiquée. Il existe également un manque en ce
qui concerne l’appui de la communauté scientifique
envers la mise au point de méthodes servant à mesurer
de manière appropriée les résultats. Bien qu’il soit
nécessaire d’obtenir plus de données scientifiques pour
tirer des conclusions solides, la présente étude suggère
que la manipulation vertébrale peut être considérée, en
toute prudence, comme une option de traitement pour les
patients souffrant de RC. Pour ce qui est de la mesure
des résultats, l’index d’incapacité cervicale (Neck
disability index – NDI) semble convenir au traitement de
la RC par manipulation vertébrale.
(JCCA 2012; 56(1):18–28)
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Introduction
Cervical radiculopathy (CR) can be a significant cause of
neck pain and disability. The reported annual incidence
of CR is 83.2/100,000 persons1, while the reported prevalence is 3.5/1000 persons.2 Gender preference varies.2,3
Individuals are most commonly affected in the 5th and 6th
decades of life.1,4 Physical exertion or trauma at onset is
rare, involving less than 15%.1 Causal relationship to an
automobile accident ranges from 3–23%.1,4
Patients presenting with CR most frequently complain
of neck pain, paresthesia and radicular pain.1 While sensory symptoms typically present along a dermatome, pain
is often myotomal.5 When present, dermatomal pain patterns are more frequent at the C4 level (60%) as compared
to the C7 (34.2% of cases) and C6 levels (35% of cases).3
Scapular pain is found in 51.6% of cases.3 Physical examination typically reveals painful cervical spine range of
motion (ROM) and decreased deep tendon reflexes.1
Upper limb weakness involves only 15% of cases.1 Decreased sensation is found in 1/3 of cases; however,
muscle atrophy presents in less than 2% of cases.1 Level
of involvement is most typically the C7 (39.3%–46.3%)
and C6 (17.6%–42.6%) nerve roots.1,3 Bilateral involvement is reported in 5–36% of cases.1,4
The intervertebral disc has be found to be causative in
only 22% of cases, while 68% of cases appear to arise from
a combination of discogenic and spondylotic causes.1
With respect to therapy, the Task Force on Neck Pain
and Its Associated Disorders (TFNPAD) extensively reviewed the literature to make best-evidence recommendations on the management of neck pain disorders. The
review found insufficient evidence to draw firm conclusions or make appropriate treatment recommendations for
CR, or identify contraindicated therapies.6
This begs the question as to the role of spinal manipulative therapy (SMT) for CR patients’. In fact, Saal et al,
stated that “forceful joint manipulation was not used” in
their protocol for CR,7 while Haas et al stated that intervertebral disc herniation and CR are contraindications to
manipulation.8 Unfortunately, statements such as these
are unsupported by both basic science evidence which
justifies a plausible risk, and epidemiological evidence
suggesting hazard or ineffectiveness.
Recently, the first systematic review of manipulative
therapy for radiculopathy (including CR) was published.
Leininger et al. concluded that evidence for manipulative
J Can Chiropr Assoc 2012; 56(1)

therapy in CR is minimal, low in quality and presents a
high risk of bias.9 Despite this, 93% of surveyed chiropractors stated they would use SMT despite a suspected
or confirmed cervical disc herniation.10 Therefore, a more
detailed review of the existing studies may prove clinically valuable.
A secondary issue concerns the most appropriate outcome measure for determining the effectiveness of SMT
for CR? Given that the Neck Disability Index (NDI) is
the most commonly used outcome measure of self-rated
disability due to non-specific mechanical neck pain,11 use
in a specific cause of neck pain (such as CR) should be
evaluated.
The purpose of this paper is to systematically search
and descriptively present the evidence as it applies to
general chiropractic practice. Therefore, the primary objective of this paper is to review the use of high-velocity
low-amplitude (HVLA) SMT for CR, reflecting on chiropractic treatment practices. A secondary objective is to
review the use of the NDI, designed for use in neck pain
patients, in the management of patients with neck and arm
pain.
Methods
Objective 1:
Search Strategy
A literature search sought English language manuscripts
published before February 28, 2011.
The databases of MEDLINE, Alt-Healthwatch, AMED
and CINAHL were searched, using the terms found in
Table 1. The Index to Chiropractic Literature (ICL) was
searched using the terms “cervical radiculopathy” and
“manipulation” within “all fields” and limited to the peer
reviewed literature.
Relevant manuscripts were hand-searched and content
experts were contacted for feedback.
Inclusion Criteria
All published, peer-reviewed interventional studies involving more than ten subjects receiving cervical manipulation (defined as an HVLA procedure), delivered by a
licensed healthcare professional, for the treatment of CR
(confirmed via special imaging and/or clinical examination or described as neck and arm pain/paresthesia) were
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Table 1 Objective #1 Search Strategy
Pathophysiological Terms
Cervical AND (radiculopathy, radiculitis, neuralgia,
brachialgia, disc herniation)
Interventional Terms
Spinal manipulation, spinal manipulative therapy,
SMT, high-velocity low-amplitude, manual therapy,
conservative therapy, non-operative therapy,
physical therapy, physiotherapy, chiropractic

eligible for inclusion. Studies which presented mixed
groups of patients with/without arm pain were not eligible
for inclusion.
Manuscripts were excluded if the designs reported data
via case-by-case format; identified a mechanical cause of
neck and arm pain; involved low-velocity low-amplitude
(LVLA) procedures such as mobilizations, flexion-distraction procedures and intermittent cervical traction as
the principal method of manipulation (LVLA procedures
ancillary to HVLA-SMT were acceptable); thoracic manipulation was principally used; a traumatic mechanism
of injury (such as a motor vehicle accident) was identified; or if treatment fell outside the general scope of chiropractic practice (such as manual therapy performed under
anesthesia or in combination with injection therapy). This
selection process was conducted by one reviewer only
(RR).
Quality Reviewing and Data Analysis
Formal quality review and data pooling were not conducted. Retrieved manuscripts underwent qualitative analysis only.
Objective 2:
Search Strategy
The database PubMed was searched to May 2010 with
the key words “neck disability index” and “arm pain.”
Retrieved manuscripts were hand-searched for additional
citations.
Inclusion Criteria
Only articles investigating the psychometric properties of
20

the NDI in the assessment of patients with neck and arm
pain were included. This selection process was conducted
by one reviewer only (HV).
Quality Reviewing and Data Analysis
Data were tabulated on sample characteristics and reliability or validity statistics.
Results
Objective 1:
The process of literature consolidation and search results
is depicted in Figures 1 and 2. Hand searching revealed an
additional four citations.12–15 Contacting content experts
provided no further results.
Some inclusions of Leininger et al.9 were excluded
from this paper. As Shin et al. was published as a “letter
to the editor” and avoided peer-review, the study was excluded.12 Moretti et al. was excluded due to “the treatment
of benign cervicobrachialgia of mechanical origin.”13
Walker et al. was excluded given the mixed population of
neck pain sufferers, with or without unilateral upper limb
symptoms.13
Table 2 presents the final exclusions, as they are relevant to readers in this field.7,14–32 Three manuscripts met
the objective criteria.3,13,33
Study Descriptions
Howe et al.13 used cervical SMT for the treatment of
pain/stiffness in the neck with or without shoulder, arm or
hand pain/paresthesia, attributed to a lesion of the cervical
spine.13
Blinded, goniometric ROM measurement of cervical
rotation and lateral flexion was assessed before subjects
were randomized to either the control or treatment group.
Blinded measurement was repeated for the treatment
group post-manipulation and subsequent to randomization for the control group, as well as at 1 and 3 weeks
following initial consult.13
Twenty-six subjects were randomized to each group,
a treatment and a control group. Baseline characteristics
were comparable, except that more subjects in the treatment group had experienced pain for longer than 4 weeks
(6 subjects versus 0).13
Arm and hand pain/paresthesia was experienced by 9
controls and 12 members of the treatment group. While
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Figure 1 Objective #1 – EBSCO literature search results
EBSCO Search – 322
Citations
Manuscripts deemed
irrelevant: 288
34

Studies involving 10 or less
subjects: 16

Additional citations
identified: 4 12-15
22 3,7,12-22,24,25,27-33

Excluded studies according to
Table 2: 19 7,12,14-22,24,25,27-32
Included Studies: 3 3,13,33

Figure 2 Objective #1 – Index to Chiropractic Literature search results
Index to Chiropractic Literature
Search – 443 Citations

Manuscripts deemed
irrelevant: 426
17

Studies involving 10 or less
subjects: 14

Additional citations
identified: 0
3 3,23,26

Excluded studies according to
Table 2: 2 23,26
Included Studies: 13
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Table 2
Study

Excluded Studies

Study Design

Participants

Intervention

Reason for Exclusion

Prospective case series

n = 26

Ice, rest, hard color for 2 wks, NSAIDS for 6-12 wks alongside 3 months of
mechanical traction, home traction, exercise and postural education

No HVLA procedures were utilized
in the cervical spine

Shin et al12

Randomized clinical trial

n = 26

Group 1: unspecified cervical traction
Group 2: Chuna manipulative therapy (stated to be ‘analogous to chiropractic
manipulation’)

Manuscript was not peer-reviewed

Moretti et al14

Randomized clinical trial

n = 80

Group 1: Manipulative therapy and traditional physiotherapy
Group 2: traditional physiotherapy

Patient population suffered
cervicobrachialgia of mechanical
origin

Walker et al15

Randomized clinical trial

n = 98

Group 1: cervical joint thrust and non-thrust mobilization, muscle energy or
stretching techniques and a standard home exercise program
Group 2: postural advice, cervical ROM exercises, subtherapeutic ultrasound and
encouragement to maintain daily activities.

No subgroup specifically identified
with CR was listed.

Honet & Puri16

Prospective case series

n = 82

Group 1: Cervical collar for 4 days, then over-the-door continuous traction at
home with standard medication
Group 2: received outpatient care, intermittent cervical traction
Group 3: hospitalization, horizontal cervical bed traction, standard medication and
surgical consultation after 10-21 days

No HVLA procedures were utilized
in the cervical spine

Rosomoff et al17

Case series of undefined perspective

n = 30

Aggressive physical medicine, behavioral medicine, vocational and recreational
rehabilitation

No HVLA procedures were utilized
in the cervical spine

Perrson et al18

Randomized clinical trial

n = 81

Group 1: surgical
Group 2: 3 months with a hard collar
Group 3: 3 months of physiotherapy

No HVLA procedures were utilized
in the cervical spine

Sampath et al19

Prospective, multi-centre case series

n = 246

No clear plan was outlined. Interventions included narcotics, NSAID’s, steroids,
injections, bed rest, home exercise, cervical traction, bracing and surgery

No HVLA procedures were utilized
in the cervical spine

Heckman et al20

Retrospective clinical trial

n = 119

Group 1: conservative therapy
Group 2: surgery

No HVLA procedures were utilized
in the cervical spine

Moetti & Marchetti21

Prospective case series

n = 15

Postural education, aerobic exercise, deep neck flexor strengthening and moist heat

No HVLA procedures were utilized
in the cervical spine

Allison et al22

Randomized controlled trial

n = 30

Group 1: segmental lateral glide techniques, shoulder-girdle oscillation, muscle
re-education and home mobilization
Group 2: Glenohumeral mobilization, thoracic joint mobilization and home
exercises
Group 3: Control for 8 weeks, then allocated to Group 1 for cross-over protocol

No HVLA procedures were utilized
in the cervical spine

Schliesser et al23

Retrospective case series

n = 39

Ultrasound, heat, ice and cervical spine flexion-distraction

No HVLA procedures were utilized
in the cervical spine

Dougherty et al24

Retrospective case series

n = 80

HVLA procedures, flexion-distraction, stretching and stabilization exercises,
NSAID’s and pre-treatment lidocaine injections

As epidural lidocaine was used prior
to manipulative procedures, this
practice is not representative of a
general chiropractors regimen

Joghataei et al25

Randomized clinical trial

n = 30

Group 1: ultrasound and exercise
Group 2: ultrasound, exercise and manual traction

No HVLA procedures were utilized
in the cervical spine

Dishman26

Retrospective case series

n = 80
(20 with CR)

HVLA-SMT following the receipt of an imaging guided epidural injection

This practice is not representative of
a general chiropractors regimen

Cleland et al27

Prospective case series

n = 11

Segmental lateral glide techniques, mechanical traction, deep neck flexor
strengthening and thoracic manipulation

No HVLA procedures were utilized
in the cervical spine

Cleland et al28

Prospective (pragmatic) clinical
case series

n = 96

Techniques frequently employed included non-thrust manipulation to the cervical
and thoracic spine, manual and mechanical traction, electrotherapeutic modalities
and stretching/strengthening exercises

No HVLA procedures were utilized
in the cervical spine

Christiansen et al29

Retrospective case series

n = 162

Within cases of cervical radiculopathy, low-velocity, low-amplitude procedures
were utilized

No HVLA procedures were utilized
in the cervical spine

Young et al30

Randomized clinical trial

n = 81

Manual and exercise therapy was combined with either intermittent cervical
traction or sham traction

No HVLA procedures were utilized
in the cervical spine

Kuijper et al31

Randomized controlled trial

n = 205

Group 1: Semi-rigid cervical collar and at-home rest
Group 2: physiotherapy and home exercise
Group 3: continuation of daily activities (control)

No HVLA procedures were utilized
in the cervical spine

Ragonese32

Randomized clinical trial

n = 30

Group 1: Manual therapy (segmental lateral gliding, thoracic mobilizations and
neural dynamic techniques)
Group 2: Strengthening of the deep neck flexors, lower and middle trapezius and
serratus anterior muscles
Group 3: Both manual and exercise therapy

No HVLA procedures were utilized
in the cervical spine

Saal &
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a specific cause of CR via clinical testing or special imaging was not identified, arm and hand pain/paresthesia
was deemed to be caused by a “cervical lesion” and data
was presented separately in this presentation group.13
In the treatment group, unspecified manipulation was
delivered to 17 subjects once, 4 subjects twice and 2 subjects three times. One subject received both cervical and
lumbar manipulation. A subset of subjects received an analgesic injection prior to SMT due to high pain levels (n
= 2/26).13
In all treated subjects, rotational ROM improved immediately following manipulation by an average of 5°.
When results were stratified for patients with arm and
hand symptoms, 6/12 members of the treatment group
showed ROM improvement immediately following manipulation versus 1/9 of the control group. At 1 week, this
number rose to 9/12 in the treatment group versus 4/7 in
the control, and 9/11 versus 4/5 at 3 weeks. No statistical
significance was found between the stratified groups at
any time point.
Symptoms of stiffness and paresthesia were also reported as improved for the treatment group, though supporting outcome data was absent.13
BenEliyahu33 conducted a more detailed clinical caseseries. Subjects were required to have neck or back pain
with referral into the associated extremity, extremity pain
reproduced via stretch testing (ie. shoulder depression
test), restricted ROM, neurological deficit and a clinically correlated disc herniation via magnetic resonance
imaging (MRI). The overall study included 27 subjects,
11 of which presented with symptomatic cervical disc
herniations.33
During the acute phase of care, subjects were treated
with mechanical traction, interferential current/ultrasound
and cold therapy. Cervical rotary SMT was introduced
during the subacute phase, along with isometric exercises
and stretching. Specific rehabilitation combined with distraction manipulation was introduced during the chronic
phase. Subjects were treated 4–5 times per week for the
first 2 weeks then 3 times per week with a decreasing frequency as symptoms resolved. Outcome measures included the Visual Analogue Scale (VAS), clinical findings and
changes visualized with MRI. A “good clinical outcome”
was sought, consisting of a VAS of 2 or less, resolution
of extremity pain/paresthesia and improved clinical findings. Repeat MRI was performed upon achieving a good
J Can Chiropr Assoc 2012; 56(1)

clinical outcome or if subjects had been under care for
one year.33
Unfortunately, not all data was stratified for cervical
and lumbar categories, complicating analysis. For all
subjects, the mean duration of care was 9 months. Mean
pre-treatment VAS was 6.9/10 and 1.9 post-treatment.
Twenty-two subjects achieved a good clinical outcome,
17 of which demonstrated a reduced herniation via repeat MRI. This sub-group experienced an 80% reduction
in VAS scores. The remaining 5 subjects demonstrated
a marginal or poor clinical outcome, 2 of which demonstrated a worsening of herniation size. In one instance the
worsened herniation did not correlate to clinical findings,
while the other referred to an adjacent level. This final patient achieved good clinical outcome following 4 months
of continued chiropractic care.33
Return-to-work data was organized into cervical and
lumbar cases, demonstrating a 1 year return to former occupation rate in 82% of cervical cases and 75% of lumbar
cases. Details regarding levels of involvement and applied
SMT were not reported. No adverse events were reported
during care.33
Murphy et al’s3 prospective cohort pragmatically studied 32 confirmed cases of CR. Imaging revealed correlated lateral stenosis in 15 subjects, disc herniation
in 10 and a combination in 7subjects. The C6 segment
was involved in 23 subjects, C7 in 21, C5 in 7, C4 in 2
and C8 in 1 subject. The mean age of subjects was 47.2
years (24–68; SD 9.2) with a mean duration of symptoms
of 46.9 weeks (0.5–260; SD 79.9). The mean baseline
Bournemouth Disability Questionnaire (BDQ) score was
37.7 points (11–62; SD 14.8) and a mean Numerical Pain
Rating Scale (NPRS) score of 6.4 points (2–10; SD 2.4).
A mean of 11.7 treatment sessions (4–24; SD 5.2) were
delivered with long-term follow-up averaging 8.2 months
(3–23; SD 4.7).3
Dysfunctional segments, not mutually exclusive of the
level of radiculopathy, received SMT with a thrust-vector
directed at symptom centralization. Neural mobilization and muscle energy techniques (MET: low-velocity
movements aided by breathing techniques and patient eye
movements), end-range loading and over-the-door traction were also employed. Treatment decisions were made
as indicated, session to session. The plan of management
consisted of 2–3 treatments per week for 3 weeks. Unless
subjects were fully recovered at this time point, they were
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seen 1–2 times weekly. Once fully recovered, subjects
were seen every 2–3 weeks for at least 3 months.3
Outcome data was available for 31 subjects, 27 of
which provided long-term follow-up. The mean self-rated improvement was 75.4% (0–100; SD 24.5), the mean
BDQ score was improved by 53% (–240–100%; SD 63)
and the mean change in NPRS was 62% (–20–100; SD
34.5) at final re-examination. Compared to baseline, longterm follow-up demonstrated a mean self-rated improvement of 88.2% (40–100; SD 14.9), the mean BDQ score
was improved by 78% (5.3–100%; SD 32) and the mean
change in NPRS was improved by 72% (66.7–100; SD
43).3
All 31 subjects received a manual procedure to the level
of radiculopathy, with 18 of these cases being an HVLA
procedure and the remaining 13 being MET. No differences were found when comparing HVLA to MET. Adjunctive over-the-door traction was used by 10 subjects.3
While no major complications were reported, increased
pain not persisting beyond 2 days was experienced by 3
subjects who received HVLA manipulation, 6 subjects
who received MET techniques and 7 subjects who received over-the-door traction.3
Objective 2:
The electronic search identified 91 citations, yielding 5
eligible studies.28,34–37 One additional study was identified through hand-searching methods.38
The relevant data from these 6 studies are presented in
Table 3 and reviewed in the discussion.
Discussion
Strengths & Limitations of the Presented Research
Howe et al’s randomization of a treatment and a control
group offered the highest quality design, though only a
sample subset presented with arm and hand symptoms.13
BenEliyahu utilized a lower quality retrospective design and consisted of a small sample size not adequately
stratified for cervical case evaluation.33 Murphy et al.
was strengthened by prospective data, though pragmatic application complicated the evaluation of treatment
specifics.3
Manipulative procedures, examination techniques and
outcome measures were highly variable between studies.3,13,33
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Murphy et al. was the only study to adequately describe the indications for SMT, consisting of dysfunctional motion segments identified on palpation in the
sitting or prone position, responding with abnormal resistance compared to asymptomatic levels and the presence of clinical symptoms.3 While Howe et al defines a
manipulable lesion to be palpatory evidence of reduced
segmental motion and/or palpatory atlas asymmetry, motion parameters, symptom response and positioning details were omitted.13 BenEliyahu identified only a loss of
cervical ROM.33
The manipulative procedure was adequately described
in all studies. BenEliyahu described using rotational
“high-velocity short-lever manipulation.”33 Howe et al.
described moving joints to a comfortable endpoint and
delivered a “quick thrust of moderate force” intending to
move the joint(s) “as far as comfortably possible.”13 Murphy et al. moved the spinal joints until “a barrier of resistance” was felt, and delivered a “short and quick thrust.”3
Only Murphy et al. and BenEliyahu commented that an
audible release was usually perceived.3,33
BenEliyahu suggested therapy be modified for stages
of healing, utilizing traction and pain-relieving modalities during the acute phase while rotational manipulation was “judiciously added” during the subacute
phase.33 While Murphy et al. did not address this formally, pragmatic treatment showed that only 18 of the 35 patients received HVLA procedures.3 The remainder of the
patients received LVLA techniques and over-the-door
traction.3 Howe et al. did not amend their manipulative
protocol; they added an analgesic injection where pain
interfered with thrust delivery.13 While injection therapy is technically part of our exclusion criteria, less than
10% of the subjects in this trial received an ancillary injection, therefore this was not felt to interfere with outcomes.13
Unfortunately, the mechanism of injury/onset was not
adequately described within these studies. As traumatic
onset is less common in CR and presents an alternate
pathophysiology, this detail is relevant,1 though affect on
prognosis or treatment has not been commented on in systematic reviews.39–41
Conclusions on clinical course from these studies are
difficult to draw. Howe et al. detailed a short timeline for
outcome measure assessment, following subjects for only
3 weeks and excluded management details.13 BenEliyahu
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Table 3 NDI Search Results
Study

Sample

Reliability

Validity

Mehta et al34

66 patients with neck
pain assessed with
DASH for upper
extremity disability

N/A

Correlation of Quick-DASH / NDI = 0.83

Carreon et al35

505 fusion patients:
NDI scores compared
to Health Transition
Item of SF-36
(a form of Global
Rating of Change
(GRC))

N/A

One-year MCID = 7.5 / 50
One-year SCB = 9.5 / 50

Cleland et al28

96 neck and arm pain
subjects: correlation to
GRC

N/A

Predictors of short-term (28-day) improvement
(GRC) =
– Age < 54
– Dominant arm not affected
– looking down does not worsen symptoms
– receiving manual therapy

Peolsson36

95 neck and arm:
follow-up scores

N/A

20% reduction in NDI is a reasonable criterion for
success at 6 years post-surgery

Peolsson et al37

34 neck and arm:
factors predicting
recovery

N/A

For 1 and 3-year follow-up: Normal DRAM most
strongly predicted improvement on NDI
– other factors were: non-smoking and low
pre-operative pain

Cleland et al38

38 neck and arm:
psychometric
properties

NDI test-re-test
reliability = 0.68
[0.30, 0.90]

Median 21 days (13–31) / 6 treatments (5–7):
MDC NDI = 10.2
MICD = 7.0

did not specifically report CR outcomes, aside from the
return to work rate at 1 year follow-up.33 Murphy et al.
however provided excellent insight into the clinical course
of manipulative therapy as 89% of the patients described
their improvement as excellent or good after a mean of
11.7 (4–24; SD 5.2) treatment sessions at a frequency of
2–3 times per week.3 Long-term follow-up was available
for 27/31 subjects, indicating that over 90% maintained
clinically significant improvement.3
Comparisons of HVLA-SMT versus the natural course
of CR are also difficult to draw. Due to high levels of pain
and disability, a true no-treatment comparison is difficult
J Can Chiropr Assoc 2012; 56(1)

to evaluate and control. Therefore, the clinical course of
various conservative therapies remains.
For consideration, CR sufferers randomized to hard
collar immobilization did not demonstrate statistically
different pain scores from baseline at either 4 or 12 month
follow-up.18 Meanwhile, a population based study found
that while 90% of CR sufferers reported mild or no symptoms at 4–5 years follow-up, recurrence was observed at
31.7%.1
Based on the reported details of the three included studies, it is felt that Murphy et al. provides the best insight
into the clinical-course of CR treated with HVLA-SMT.3
25

Cervical radiculopathy

While limited, non-randomized and without reference to
a true control group, this trial may still assist the general
practitioner in reasonably designing a trial of therapy.33
Reporting of Adverse Events
As previously alluded, concern has been reported regarding the safety of HVLA procedures for confirmed
or suspected CR.8,10 In fact, published case reports have
indicated cervical disc herniation and CR as adverse
events related to SMT.42–44
While the included studies reported no major adverse
events, safety conclusions of HVLA procedures for CR
cannot be drawn from this data.3,13,33 While Murphy et
al. found a mild transient increase in pain in 16.7% of
the subjects receiving HVLA procedures,3 this is considerably lower than other estimates of similar events
experienced in 44–62% of patients receiving SMT for
non-specific neck pain.45–52 Additionally, the TFNPAD
did not find SMT to be contraindicated in CR patients.6
Further research exploring this area is needed to determine proposed mechanisms as well as incidence.
NDI Appropriateness
Only one study reported on the test-re-test reliability of
the NDI in neck and arm pain patients.38 The value obtained, 0.68 (0.30,0.90) is somewhat lower than previously reported for neck pain-only patients.11 Several studies
provided data on the responsiveness of the NDI in neck
and arm pain patients. Two studies reported minimum
clinically important differences of 7.5 and 7 NDI points,
respectively.28,38 These values are only slightly higher
than those previously reported.1 One study reported that
20% improvement is a reasonable criterion of clinical
success36 while Carreon et al. provided an estimate of
Substantial Clinical Benefit of 9.5 NDI points (19%).35
Several studies have reported on factors which predicted outcome as measured by the NDI.11 While varied,
these factors generally appear to indicate that low initial
pain and distress levels and low impact on neck/arm function predict greater improvement in NDI scores at both 28
days and at 1–3 years.
Taken together, these data support the use of the NDI in
studies of SMT for CR.
Review Limitations
First, the existing interventional evidence-base for CR
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is small and principally composed of low quality study
designs. This foundation is further compressed when isolated to a distinct therapy.
Secondly, the inclusion process lacked quality assessment. As this review targets a clinical rather than an academic audience, the limitation is justified. Additionally,
in the absence of data pooling, this factor has minimal
impact.
Thirdly, the inclusion/exclusion process for each objective lacked consensus. Given the small evidence-base
and clearly defined criteria, consensus is unlikely to have
altered results.
Lastly, study designs required a threshold of 10 subjects for inclusion. Of the included studies, BenEliyahu
presented the smallest sample size, pooling data for 11
CR subjects.33 During our literature consolidation, no
studies were identified that included less than 10 subjects
while reporting pooled data. Therefore, it is not felt that
this criterion generates bias.
Conclusions
As CR evidence for LVLA and exercise therapy continues to grow,7,16–23,25,27–32 minimal research concerning
HVLA procedures remains. Despite this, existing literature does provide support for the cautious application
of HVLA procedures in cases of confirmed or suspected
CR.
Currently, randomized trials in the field of CR are lacking. Additionally, the lack of HVLA-related research for
CR, particularly comparing HVLA to LVLA procedures,
offers a unique and timely opportunity for chiropractic
science. In designing such trials, as well as for clinical
use, the NDI is well-suited as an outcome measure.
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