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© STUDY DESIGN: Randomized clinical trial.

© OBJECTIVE: To compare the short-term effects
of upper cervical and upper thoracic high-velocity
low-amplitude (HVLA) thrust manipulation to

nonthrust mobilization in patients with neck pain.

© BACKGROUND: Although upper cervical and
upper thoracic HVLA thrust manipulation and
nonthrust mobilization are common interventions
for the management of neck pain, no studies have
directly compared the effects of both upper cervi-
cal and upper thoracic HVLA thrust manipulation
to nonthrust mobilization in patients with neck
pain.

©METHODS: Patients completed the Neck Dis-
ability Index, the numeric pain rating scale, the
flexion-rotation test for measurement of C1-2 pas-
sive rotation range of motion, and the craniocervi-
cal flexion test for measurement of deep cervical
flexor motor performance. Following the baseline
evaluation, patients were randomized to receive
either HVLA thrust manipulation or nonthrust
mobilization to the upper cervical (C1-2) and upper
thoracic (T1-2) spines. Patients were reexamined
48-hours after the initial examination and again
completed the outcome measures. The effects of
treatment on disability, pain, C1-2 passive rotation
range of motion, and motor performance of the
deep cervical flexors were examined with a 2-by-2
mixed-model analysis of variance (ANOVA).

© RESULTS: One hundred seven patients satisfied

the eligibility criteria, agreed to participate, and
were randomized into the HVLA thrust manipula-
tion (n = 56) and nonthrust mobilization (n = 51)
groups. The 2-by-2 ANOVA demonstrated that
patients with mechanical neck pain who received
the combination of upper cervical and upper
thoracic HVLA thrust manipulation experienced
significantly (P<.001) greater reductions in dis-
ability (50.5%) and pain (58.5%) than those of the
nonthrust mobilization group (12.8% and 12.6%,
respectively) following treatment. In addition, the
HVLA thrust manipulation group had significantly
(P<.001) greater improvement in both passive C1-2
rotation range of motion and motor performance
of the deep cervical flexor muscles as compared to
the group that received nonthrust mobilization. The
number needed to treat to avoid an unsuccessful
outcome was 1.8 and 2.3 at 48-hour follow-up, us-
ing the global rating of change and Neck Disability
Index cut scores, respectively.

© CONCLUSION: The combination of upper cervi-
cal and upper thoracic HVLA thrust manipulation
is appreciably more effective in the short term than
nonthrust mobilization in patients with mechanical
neck pain.

©LEVEL OF EVIDENCE: Therapy, level 1b. J Orthop
Sports Phys Ther 2012;42(1):5-18, Epub 30
September 2011. doi:10.251%jospt.2012.3894

© KEY WORDS: high-velocity low-amplitude thrust,
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pproximately 54% of in-
dividuals have experi-
enced neck pain within
the last 6 months,** and
the incidence of neck pain may
be increasing.® The economic
burden associated with the man-
agement of patients with neck

pain is high, second only to low back pain
in annual workers’ compensation costs in
the United States.”®

Two recent clinical prediction
rules'??2281 have been developed in an
attempt to guide treatment selection for
patients with neck pain. However, one
has yet to be validated and only identi-
fies those patients with neck pain likely
to benefit from cervical traction,® and the
other, which attempted to identify those
patients with neck pain likely to benefit
from thoracic manipulation and a general

cervical range-of-motion (ROM) exer-
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cise, was shown not to be valid in a fol-
low-up clinical trial.’?** Neither of these
clinical prediction rules'7?*?2%! guides the
selection of high-velocity low-amplitude
(HVLA) thrust manipulation or non-
thrust mobilization to the cervical spine
in patients with mechanical neck pain.

Recently, considerable evidence has
been identified favoring the effectiveness
of thoracic HVLA thrust manipulation
over thoracic nonthrust mobilization,
infrared radiation therapy, transcutane-
ous electrical nerve stimulation, soft tis-
sue massage, or placebo manipulation in
patients with acute and subacute neck
pain in both the short and long
term!»18:21:22,2536:37, however, several studies
have also found results to the contrary.>*5*
Only 2 studies®®®® have examined the ef-
fect of thoracic HVLA thrust manipula-
tion in patients with chronic neck pain.
Immediately following a single HVLA
thrust manipulation directed to T3-4, Sil-
levis et al*® found no significant between-
group difference in pain when compared
to a placebo intervention.* In contrast, at
6-month follow-up, Lau et al®® found that
patients experienced significantly greater
reductions in disability when 8 sessions of
thoracic HVLA thrust manipulation were
included as part of a multimodal interven-
tion®°; however, between-group differenc-
es in pain were not statistically significant.
Moreover, the most recent systematic re-
view*® found low-quality evidence favor-
ing a single session of thoracic HVLA
thrust manipulation when compared to
placebo for pain relief in patients with
chronic neck pain.

There is evidence to suggest that a
single session of cervical HVLA thrust
manipulation is efficacious in the short
term for pain reduction.!>**¢ However,
in contrast, Hurwitz et al*6 compared
the effectiveness of cervical HVLA thrust
manipulation with cervical nonthrust
mobilization in patients with subacute
and chronic neck pain, with or without
radiculopathy, and reported no signifi-
cant difference in pain and disability be-
tween the groups at 6 months.*® However,
in the Hurwitz et al*¢ study, an unknown

| RESEARCH REPORT |

number of patients did not actually re-
ceive manipulation or mobilization to
the cervical spine but, instead, received
only manipulation or mobilization to
the thoracic spine. Likewise, Leaver et
al® found that patients with acute neck
pain treated with cervical HVLA thrust
manipulation did not experience a more
rapid recovery than those treated with
cervical nonthrust mobilization; how-
ever, an undisclosed number of subjects
in both treatment groups also received
manipulation or mobilization to the
thoracic and lumbar spines. Neverthe-
less, the most recent systematic review?®
found moderate- to low-quality evidence
that cervical HVLA thrust manipulation
produced no difference in pain, disability,
or patient satisfaction, when compared to
cervical nonthrust mobilization for sub-
acute or chronic neck pain at short-term
follow-up.

Parkin-Smith and Penter”™ compared
cervical HVLA thrust manipulation with
the combined treatment of cervical and
thoracic HVLA thrust manipulation in
patients with mechanical neck pain of un-
defined duration and found no significant
difference in pain and disability between
the groups after 6 treatment sessions.” In
contrast, and more recently, in patients
with acute neck pain, Puentedura et al®°
found significantly greater improvements
in pain and disability at short- and long-
term follow-up when HVLA thrust ma-
nipulation was directed to the cervical
spine rather than the thoracic spine; how-
ever, the mean duration of symptoms for
the patients in that trial® was just 15 days
and the sample size was small (n = 24).

To date, there is conflicting evidence
as to whether cervical HVLA thrust ma-
nipulation or nonthrust mobilization has
any mechanical effect on ROM!%23:68.93.97
or neurophysiological effect on motor
performance of the paravertebral or ex-
tremity muscles.??%455%69.8890 Neverthe-
less, the C1-2 articulation has been found
to have a high frequency of symptomatic
involvement in patients with neck pain
and headaches.**2°+1°° Previous studies
have demonstrated that 39° to 45° of the

total cervical ROM occurs at the C1-2
articulation,"?**7%77 and that only 4° to
8° of rotation occurs at each motion seg-
ment from C2-3 to C6-7." Furthermore,
following upper cervical HVLA thrust
manipulation, immediate and significant
improvements in C1-2 rotation asymme-
try have been demonstrated.?

The rationale to include HVLA thrust
manipulation and/or nonthrust mobiliza-
tion to the thoracic spine in the treatment
of patients with neck pain comes from the
theory that disturbances in joint mobility
in the upper thoracic spine may be an un-
derlying contributor to musculoskeletal
disorders in the cervical spine,#224+50.58.60
Furthermore, several studies!»?12260.73-75
have reported a significant association
between decreased mobility in the cer-
vicothoracic junction (C7-T2) and the
presence of mechanical neck pain. HVLA
thrust manipulation and/or nonthrust
mobilization targeted to the atlantoaxial
joint (C1-2) and the upper thoracic region
(T1-2) are very frequently delivered by
chiropractors, osteopaths, and physical
therapists?>#4+%* in patients with me-
chanical neck pain; however, to date, no
studies have investigated whether HVLA
thrust manipulation to both the upper
cervical and upper thoracic spines will
result in enhanced outcomes over non-
thrust mobilization to the same regions
in patients with mechanical neck pain.

Therefore, the purpose of this study
was to compare the short-term mechani-
cal and neurophysiological effects of 2
different manual physical therapy tech-
niques directed to the upper cervical and
upper thoracic spines in patients with
mechanical neck pain. We hypothesized
that patients receiving a single session
of HVLA thrust manipulation targeted
to the upper cervical (C1-2) and up-
per thoracic (T1-2) articulations would
experience greater increases in ROM,
greater reductions in pain and disabil-
ity, and greater improvements in motor
performance of the deep cervical flexors
48 hours following intervention than pa-
tients receiving nonthrust mobilization to
the same articulations.
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METHODS

Participants
N THIS MULTICENTER CLINICAL TRIAL,
we recruited consecutive patients with
mechanical neck pain who presented
to 1 of 7 outpatient physical therapy clin-
ics in a variety of geographical locations
(Arizona, Hawaii, Massachusetts, South
Carolina, Texas, and Virginia), over a
20-month period (from August 2009 to
March 2011). To be eligible for inclusion,
patients had to present with a primary
complaint of neck pain (defined as pain
in the region between the superior nuchal
line and first thoracic spinous process) of
any duration, to be between 18 and 70
years of age, and to have a Neck Disabil-
ity Index (NDI) score of 20% or greater
(10 points or greater on a 0-to-50 scale).
Patients were excluded if they exhibited
any red flags (tumor, fracture, metabolic
diseases, rheumatoid arthritis, osteopo-
rosis, resting blood pressure greater than
140/90 mmHg, prolonged history of ste-
roid use, etc), presented with 2 or more
positive neurologic signs consistent with
nerve root compression (muscle weak-
ness involving a major muscle group of
the upper extremity, diminished upper
extremity deep tendon reflex, or dimin-
ished or absent sensation to pinprick
in any upper extremity dermatome),
presented with a diagnosis of cervical
spinal stenosis, exhibited bilateral up-
per extremity symptoms, had evidence
of central nervous system involvement
(hyperreflexia, sensory disturbances in
the hand, intrinsic muscle wasting of
the hands, unsteadiness during walking,
nystagmus, loss of visual acuity, impaired
sensation of the face, altered taste, the
presence of pathological reflexes), had
a history of whiplash injury within the
previous 6 weeks, had prior surgery to
the neck or thoracic spine, had received
treatment for neck pain from any practi-
tioner within the previous month, or had
pending legal action regarding their neck
pain.
The most recent literature suggests
that premanipulative cervical artery test-

ing may be unable to identify individu-
als at risk of vascular complications from
cervical HVLA thrust manipulation®%9?
and that any symptoms detected during
premanipulative testing may be unre-
lated to changes in blood flow in the ver-
tebral artery, so that a negative test may
neither predict the absence of arterial pa-
thology nor the propensity of the artery to
be injured during cervical HVLA thrust
manipulation, with testing being neither
sensitive or specific.?657636592 Screening
questions for cervical artery disease were
negative, and premanipulative cervical
artery testing was not used. This study
was approved by the Institutional Review
Boards of the University of South Caroli-
na, Northeast Hospital Corporation, and
the Corporate Clinical Research Commit-
tee. All patients provided informed con-
sent before their enrollment in the study.

Treating Therapists

Seven physical therapists (mean = SD
age, 37.4 * 6.19 years) participated in
the delivery of treatment for all patients
in this study. These treating therapists
had an average of 12.5 = 4.93 (range,
6.0-18.0) years of clinical experience, and
all had completed a 60-hour postgradu-
ate certification program that included
practical training in the use of upper
cervical and upper thoracic HVLA thrust
manipulation. To ensure that all exami-
nation, outcome assessments, and treat-
ment procedures were standardized, all
participating physical therapists were re-
quired to study a manual of standard op-
erating procedures, to watch a 45-minute
instructional DVD, and to participate in a
4-hour training session with the principal
investigator.

Examination Procedures

All patients provided demographic in-
formation and completed a number of
self-report measures, followed by a stan-
dardized history and physical examina-
tion at baseline. Self-report measures
included the NDI and the numeric pain
rating scale (NPRS). The standardized
physical examination included, but was

not limited to, measurements of C1-2
(atlantoaxial joint) passive right and left
rotation ROM using the flexion-rotation
test (FRT) and motor performance of the
deep cervical flexors using the craniocer-
vical flexion test (CCFT). In each of the 7
clinics, a physical therapist blind to group
assignment performed all examination
and outcome assessment procedures.

Outcome Measures

The primary outcome measure used in
this study was the patient’s perceived
level of disability as measured by the
NDI. The NDI is the most widely used
condition-specific disability scale for
patients with neck pain and consists of
10 items addressing different aspects of
function, each scored from 0 to 5, with a
maximum score of 50 points.®~9* Higher
scores represent increased levels of dis-
ability. The NDI has been demonstrated
to be a reliable and valid outcome mea-
sure for patients with neck pain.5*

We chose to only include patients with
an NDI score of 10 points (20%) or great-
er, because this cut-off score captures the
minimal clinically important difference
(MCID) for the NDI, which has been re-
ported to range from 7 points®* (14%) to 9
points? (18%) on the 0-to-50 scale.

Secondary outcome measures includ-
ed the NPRS, the FRT, the CCFT and the
global rating of change (GRC). The NPRS
was used to capture the patient’s level of
pain. Patients were asked to indicate the
intensity of their current pain level us-
ing an 11-point scale, ranging from 0 (no
pain) to 10 (worst pain imaginable).* The
minimal detectable change has been re-
ported to be 2.1, whereas the MCID was
shown to be 1.3, in patients with mechan-
ical neck pain.?

Patients also underwent measure-
ments of C1-2 (atlantoaxial joint) passive
right and left rotation ROM using the
FRT. A cervical range of motion (CROM)
device (Performance Attainment Associ-
ates, Roseville, MN) was placed on the
patient’s head. Then, with the patient in
supine, the patient’s neck was fully flexed
then rotated to the right and left. The
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ROM was considered limited when the
examiner determined a firm resistance
or provoked pain; the amount of uni-
lateral C1-2 passive rotation to the right
and left was then documented. For expe-
rienced examiners, the ICC values for the
FRT have recently been found to be 0.93
(95% CI: 0.87, 0.96),* indicating excel-
lent interexaminer reliability. Further-
more, the FRT has been found to possess
high diagnostic validity for determining
the presence of C1-2 joint dysfunction,
with Ogince et al”” reporting sensitivity
and specificity of 91% and 90%, respec-
tively, and Hall et al** reporting sensi-
tivity and specificity of 90% and 88%,
respectively. For asymptomatic subjects,
mean unilateral ROM during the FRT,
to the left or right, has been found to be
39° to 45°1424377; whereas subjects with
C1-2 joint dysfunction have been found to
possess only 22° to 26°*24377 of unilateral
ROM towards the most restricted side
during the FRT.

In addition, the motor performance
of the deep cervical flexors was tested on
all patients using the CCFT. Although
the CCFT is an indirect measure of
deep cervical flexor muscle activation
and strength, the validity***° and reli-
ability'¢22°1%2 of the CCFT have been
established. Patients with type 2 whip-
lash-associated disorder or idiopathic
neck pain have been found to be able to
control 23 to 24 mmHg before pain or
substitution occurs,'” whereas asymp-
tomatic individuals have been found to
be able to control 28 to 30 mmHg for a
10-second hold.'*2%** The CCFT was per-
formed with the patient in supine, with
the knees bent and the position of the
head standardized by placing the cranio-
cervical and cervical spines in a mid posi-
tion, such that a line between the subject’s
forehead and chin was horizontal, and a
horizontal line from the tragus of the ear
bisected the neck longitudinally. If nec-
essary, layers of towel were placed under
the head to obtain this starting posi-
tion. An air-filled pressure biofeedback
unit (Chattanooga Group, Inc, Hixson,
TN) was placed suboccipitally behind
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the patient’s neck and preinflated to a
baseline of 20 mmHg.** For the staged
test, patients were required to perform
the craniocervical flexion action (“a nod
of the head, similar to indicating yes”)*
and attempt to visually target pressures
of 22, 24, 26, 28, and 30 mmHg from a
resting baseline of 20 mmHg, and to hold
the position steady for 10 seconds.?*°
The action of nodding was performed in
a gentle and slow manner. A 10-second
rest was allowed between trials.” If the
pressure deviated below the target pres-
sure, the pressure was not held steadily,
substitution with the superficial flexors
(sternocleidomastoid or anterior scalene)
occurred, or neck retraction was noticed
before the completion of the 10-second
isometric hold, it was regarded as a fail-
ure® and the last successful target pres-
sure was used for data analysis. Patients
were allowed to practice the action of
craniocervical flexion at the 5 progressive
incremental targets, and, at that time, the
researcher identified and discouraged the
use of substitution strategies.

Patients completed all outcome mea-
sures then received the intervention.
Patients then returned for a 48-hour
follow-up, at which the aforementioned
outcome measures were collected. In ad-
dition, at the 48-hour follow-up, patients
completed a 15-point GRC scale, a scale
described by Jaeschke et al,*® to rate their
own perception of improved function.
The scale ranges from -7 (a very great
deal worse) to 0 (about the same) to +7
(a very great deal better). Intermittent
descriptors of worsening or improving
are assigned values from -1 to -6 and +1
to +6, respectively. All outcome measures
were collected by an assessor, who was
blinded to group assignment.

Randomization

Following the baseline examination, pa-
tients were randomly assigned to receive
either the HVLA thrust manipulation or
nonthrust mobilization procedures. Con-
cealed allocation was performed by using
a computer-generated randomized table
of numbers, created by an individual not

involved with recruiting patients, prior
to the beginning of the study. Individual,
sequentially numbered index cards with
the random assignment were prepared
for each of 7 data collection sites. The
index cards were folded and placed in
sealed opaque envelopes. Blinded to the
baseline examination, the treating thera-
pist opened the envelope and proceeded
with treatment according to the group
assignment. Patients were instructed not
to discuss the particular treatment proce-
dure received with the examining thera-
pist. The examining therapist remained
blind to the patient’s treatment group
assignment at all times; however, based
on the nature of the interventions, it was
not possible to blind patients or treating
therapists.

Treatment Procedures

Patients in both groups were treated for 1
session and then returned 48 hours later
to complete outcome measurements. The
treatment program consisted of 2 com-
ponents: (1) either upper cervical and
upper thoracic HVLA thrust manipula-
tion or upper cervical and upper thoracic
nonthrust mobilization, and (2) advice to
maintain usual activity within the limits
of pain.

HVLA Thrust Manipulation Group

A single HVLA thrust manipulation di-
rected to the upper cervical spine (C1-2)
with the patient supine was performed.
For this technique, the patient’s left pos-
terior arch of the atlas was contacted with
the lateral aspect of the proximal phalanx
of the therapist’s left second finger using a
“cradle hold.” To localize the forces to the
left C1-2 articulation, secondary levers of
extension, posterior-anterior (PA) shift,
ipsilateral side-bend, and contralateral
side-shift were used. While maintaining
the secondary levers, the therapist per-
formed a single HVLA thrust manipula-
tion to the left atlanto-axial joint, using
the combined thrusting primary levers of
right rotation in an arc toward the under-
side eye and translation toward the table
(FIGURE 1). This was repeated using the

8 | JANUARY 2012 | VOLUME 42 | NUMBER 1 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY



FIGURE 1. High-velocity low-amplitude thrust
manipulation directed to the right C1-2 articulation.

same procedure but directed to the right
C1-2 articulation.

A single HVLA thrust manipulation
directed bilaterally to the upper thoracic
(T1-2) spine, with the patient supine,
was performed. For this technique the
patient held her/his arms and forearms
across the chest, with the elbows aligned
in a superoinferior direction. The thera-
pist contacted the transverse processes of
the lower vertebrae of the target motion
segment with the thenar eminence and
middle phalanx of the third digit. The
upper lever was localized to the target
motion segment by adding the second-
ary levers of rotation away and sidebend-
ing towards the therapist; and the lower
lever, or underside hand, used pronation
and radial deviation to achieve rotation-
toward and sidebending-away moments,
respectively. The space inferior to the xi-
phoid process and costochondral margin
of the therapist was used as the contact
point against the patient’s elbows to de-
liver a HVLA thrust manipulation in an
anterior-to-posterior direction, targeting
T1-2 bilaterally (FIGURE 2).

For both the upper cervical and upper
thoracic HVLA thrust manipulations, if
no popping or cracking sound was heard
on the first attempt, the therapist reposi-
tioned the patient by adjusting the sec-
ondary levers and performed a second
HVLA thrust manipulation. A maximum
of 2 attempts were performed on each

FIGURE 2. High-velocity low-amplitude thrust
manipulation directed bilaterally to the upper thoracic
(T1-2) spine.

patient. 21363760

Nonthrust Mobilization Group

Nonthrust mobilization directed to the
upper cervical (C1-2) spine, with the
patient prone, was performed. For this
technique, the therapist performed one
30-second bout of left-sided unilateral
grade IV PA mobilizations to the C1-2
motion segment, as described by Mait-
land.% This same procedure was repeated
for one 30-second bout to the right atlan-
toaxial joint.

Nonthrust mobilization directed to
the upper thoracic (T1-2) spine, with the
patient prone, was performed. For this
technique, the therapist performed one
30-second bout of central grade IV PA
mobilizations to the T1-2 motion seg-
ment, as described by Maitland.®

The required times to complete the
HVLA thrust manipulations and the
nonthrust mobilization procedures were
similar, to minimize the potential for an
“attention effect.” There is no high-quality
evidence to date to suggest that longer du-
rations of nonthrust mobilization result
in greater pain reduction than shorter
durations or dosages of nonthrust mobi-
lization.?®™ Moreover, Moss et al” found
that 9 minutes (3 sets of 3 minutes) of
grade III tibiofemoral anterior-posterior
nonthrust mobilizations had the same ef-
fect on clinical measures of pain (visual
analog scale during the timed up-and-go
functional test and the Western Ontario
and McMaster Universities Osteoarthri-

tis Index pain subscale) as did 9 minutes
of manual contact. Therefore, a “contact
effect” or attention effect would likely oc-
cur if the total contact time of the non-
thrust mobilization procedures exceeded
the total contact time of the HVLA thrust
manipulation procedures in this study.
This, in brief, is why we limited the dos-
age of the nonthrust mobilizations to one
30-second set for each side and region.

Risks of Cervical HVLA Thrust Manipula-
tion and Nonthrust Mobilization
Considerable attention has been given to
the potential risks associated with HVLA
thrust manipulation procedures in the
cervical region.140.5657 Although be-
yond the scope of the current article, the
most recent and robust evidence for the
risk of vertebrobasilar stroke and cervical
HVLA thrust manipulation comes from
the case control study by Cassidy et al.**
Contrary to traditionally held views,?#7
Cassidy et al** found no evidence of excess
risk of vertebrobasilar stroke associated
with cervical HVLA thrust manipulation
as compared to primary medical physi-
cian care. Moreover, a recent systematic
review' concluded that there has been no
strong evidence linking the occurrence
of serious adverse events with the use of
cervical manipulation or mobilization in
adults with neck pain.

The 2 largest randomized controlled
trials*¢6! within the past 10 years that
have directly compared the effectiveness
of cervical HVLA thrust manipulation
with cervical nonthrust mobilization
did not report the specific vertebral mo-
tion segment targeted with the cervical
HVLA thrust manipulation procedure.
That is, it is not known whether patients
with acute or chronic neck pain received
upper, middle, or lower cervical HVLA
thrust manipulation in these 2 trials.*6:5!
Furthermore, there were no serious neu-
rovascular adverse events reported by any
participants in either of the trials,*¢! and
both trials reported no statistically sig-
nificant difference in the incidence of mi-
nor adverse events between the cervical
HVLA thrust manipulation and cervical
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for eligibility

266 consecutive patients
with neck pain screened

Not eligible, n = 154:

« Did not meet all 3
inclusion criteria, n = 82

« Presented with 1 or

L—w

v

more contraindications

Eligible, n =112

to manual therapy,
n=71

v

« Pending legal action

signed informed
consent, n =107

Agreed to participate and

regarding their neck
pain,n=1

v

Declined to participate,

Random assignment

n=>5

/\

Nonthrust mobilization
group, n =51

HVLA thrust manipulation
group, n =56

v

v

Available for follow-up,
n=51

Available for follow-up,
n=56

FIGURE 3. Flow diagram of patient recruitment and retention.

nonthrust mobilization groups. There-
fore, to date, there is no strong empirical
evidence to support the notion that upper
cervical HVLA thrust manipulation car-
ries any greater risk of injury than middle
or lower cervical HVLA thrust manipu-
lation, or that nonthrust mobilization to
any region of the cervical spine carries
any less risk than HVLA thrust manipu-
lation to the same region. 2144057

Sample Size

The sample size and power calculations
were performed using online software
from the MGH Biostatistics Center (Bos-
ton, MA). The calculations were based on
a 5-point (or 10%) difference in the NDI
at the 48-hour follow-up, assuming a
standard deviation of 7 points, a 2-tailed
test, and an alpha level equal to .05. This
generated a sample size of 43 patients per
group. Allowing for a conservative drop-
out rate of 20%, we planned to recruit
at least 104 patients into the study. This
sample size yielded greater than 90%
power to detect a statistically significant

change in the NDI scores.

Data Analysis

Descriptive statistics, including fre-
quency counts for categorical variables
and measures of central tendency and
dispersion for continuous variables,
were calculated to summarize the data.
Baseline demographic data were com-
pared between treatment groups using
independent ¢ tests for continuous data,
and chi-square tests of independence for
categorical data to assess the adequacy
of the randomization. The primary aim
(effects of treatment on disability, pain,
C1-2 passive rotation ROM, and motor
performance of the deep cervical flexors)
was examined with a 2-by-2 mixed-mod-
el analysis of variance (ANOVA), with
treatment group (HVLA thrust manipu-
lation versus nonthrust mobilization) as
the between-subject variable and time
(baseline, 48-hour follow-up) as the with-
in-subject variable. Separate ANOVAs
were performed with the NDI, NPRS,
FRT right, FRT left, and CCFT as the

dependent variable. For each ANOVA,
the hypothesis of interest was the 2-way
interaction (group by time). Planned
pairwise comparisons were performed,
examining the difference between base-
line and follow-up periods using the Bon-
ferroni correction at an alpha level of .05.

Additionally, we dichotomized pa-
tients as having experienced a successful
outcome using a cut score of 50% im-
provement® on the NDI or greater than
or equal to +4 on the GRC.* It has been
reported that scores of +4 are indicative
of moderate changes in patient status and
have been previously used as a measure
of success in clinical research.”?¢ We
then calculated the numbers needed to
treat (NNT) and 95% confidence inter-
vals (CIs) at the 48-hour follow-up using
both of these definitions for a successful
outcome. Data analysis was performed
using SPSS 19.0.

RESULTS

WO HUNDRED SIXTY-SIX PATIENTS
Twith a primary complaint of neck
pain were screened for possible eli-
gibility. The reasons for ineligibility can
be found in FIGURE 3, the flow diagram of
patient recruitment and retention. Of
the 266 patients screened, 107 patients
(mean * SD age, 42.0 * 12.8 years; du-
ration of symptoms, 352 * 476 days)
satisfied the eligibility criteria, agreed to
participate, and were randomized into the
HVLA thrust manipulation (n = 56) and
nonthrust mobilization (n = 51) groups.
Seven therapists from 7 outpatient physi-
cal therapy clinics each treated 27, 23, 23,
12,11, 6, and 5 patients, respectively. Fur-
thermore, each of the 7 therapists treated
approximately an equal proportion of pa-
tients in each group. There was no sig-
nificant difference between the groups
in any of the baseline characteristics
(TABLE 1). All 107 patients completed the
48-hour follow-up and were included in
the intention-to-treat data analysis.
The within-group change scores and
between-group differences with 95% Cls
for all outcome measures can be found in
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TABLE 2. In addition, the preintervention
and postintervention scores, with means
and standard deviations for pain, dis-
ability, C1-2 passive rotation ROM, and
motor performance of the deep cervical
flexor muscles, can be found in TABLE 3.

Neck Disability
A 2-by-2 mixed-model ANOVA revealed
a significant interaction of group (HVLA
thrust manipulation versus nonthrust
mobilization) by time (baseline to 48
hours posttreatment) for the NDI (Fl’ws
= 52.88; P<.001; partial eta-squared,
0.34). Group means for the NDI at each
time period demonstrated that the HVLA
thrust manipulation group experienced
lower disability levels (10.8 points [95%
CI: 8.9, 12.9]) than the nonthrust mobi-
lization group (18.4[95% CI: 16.4, 20.5])
at 48 hours following treatment. An inde-
pendent-samples ¢ test revealed that the
between-group mean change in disabil-
ity (8.0 points [95% CI: 5.9, 10.2]) from
baseline to 48-hour follow-up was sta-
tistically significant (¢, = 7.27, P<.001);
that is, the HVLA thrust manipulation
group experienced significantly greater
disability reduction (10.89 * 6.43 points)
than the nonthrust mobilization group
(2.84 *+ 4.81 points) following treatment.
In addition, an independent-samples
t test revealed that the between-group
difference in mean percentage change
in disability (37.7% points [95% CI:
28.5, 46.9]) from baseline to 48-hour
follow-up was statistically significant
(t,,, = 8.153; P<.001); that is, the HVLA
thrust manipulation group experienced
a significantly greater percentage in dis-
ability reduction (50.5% =* 22.7%) than
the nonthrust mobilization group (12.8%
+ 25.2%) following treatment (FIGURE 4).
Additionally, significantly (P<.001) more
patients in the HVLA thrust manipula-
tion group (n = 29, 51.8%) achieved a suc-
cessful outcome (greater than or equal to
50% improvement in disability, as mea-
sured by the NDI at 48-hour follow-up)
compared to the nonthrust mobilization
group (n = 4, 7.8%). Based on these val-
ues, the NNT was 2.3 (95% CI: 1.7, 3.5);

TABLE 1

BASELINE VARIABLES: DEMOGRAPHICS,

OUTCOME MEASURES, PHYSICAL IMPAIRMENTS*

HVLA Thrust Manipulation Nonthrust Mobilization
Baseline Variable Group (n=56) Group (n=51) P Value
Age,y 415+119 427 =139 64t
Gender, n (%) female 38 (68%) 35 (69%) 93t
Duration of symptoms, d 3369 + 5277 3679 + 4186 JAt
NPRS? 53=x17 53+20 86
NDI! 217 =82 213+88 78t
BMI, kg/m? 25348 256 6.2 80t
FRT right, deg! 280 =77 297 =69 24t
FRT left, deg? 310+73 297 6.8 34t
CCFT, mmHg* 241=x21 23720 301

*Data are mean * SD, except for gender.
"Independent samples t test.

*Chi-square test.

80 to 10, with lower scores indicating less pain.

Abbreviations: BMI, body mass index; CCFT, craniocervical flexion test; FRT, flexion-rotation test;
HVLA, high-velocity low-amplitude; NDI, Neck Disability Index; NPRS, numeric pain rating scale.

10 to 50, with lower scores indicating greater function.
"Higher scores indicate greater passive CI-2 rotation range of motion.
20 to 30 mmHg, with higher scores indicating greater motor performance of the deep cervical flexors.

TABLE 2

WITHIN-GROUP CHANGE SCORES AND PAIRWISE
COMPARISONS OF BETWEEN-GROUP CHANGE SCORES
UsING INDEPENDENT-SAMPLES T TESTS*

Within-Group Change Scores  Within-Group Change Scores  Between-Group Difference
Variable for HVLA Thrust Manipulation  for Nonthrust Mobilization in Change Scores
NPRSt 29(26,3.3) 10(05,14) 2.0 (15,2.5), P<.001
NDI* 109 (9.2,12.6) 2.8(15,4.2) 8.0(59,10.2), P<.001
FRT right, deg® 8.4(6.8,100) 35(18,51) 49(27,72), P<.001
FRT left, deg® 59(4.2,76) 2.5(10,4.0) 34(L1,56),P=.004
CCFT, mmHgl 34(28,41) 12 (0.6,18) 2.2(1.3,31), P<.001

0 to 10, with lower scores indicating less pain.

Abbreviations: CCFT, craniocervical flexion test; FRT, flexion-rotation test; HVLA, high-velocity low-
amplitude; NDI, Neck Disability Index; NPRS, numeric pain rating scale.
*Values represent mean difference from baseline to 48-hour follow-up (95% confidence interval).

0 to 50, with lower scores indicating greater function.
SHigher scores indicate greater passive CI-2 rotation range of motion.
120 to 30 mmHg, with higher scores indicating greater motor performance of the deep cervical flexors.

that is, on average, 2 patients with neck
pain would need to be treated with upper
cervical and upper thoracic HVLA thrust
manipulation to avoid an unsuccessful
outcome in 1 of the 2 patients at 48-hour
follow-up.

Neck Pain

A mixed-model 2-by-2 ANOVA revealed
a significant interaction of group (HVLA
thrust manipulation versus nonthrust

mobilization) by time (baseline to 48
hours posttreatment) for the NPRS (Fl’105
= 57.33, P<.001; partial eta-squared,
0.35). Group means for the NPRS at
each time period demonstrated that the
HVLA thrust manipulation group expe-
rienced lower pain levels (2.3 [95% CI:
1.9, 2.71]) than the nonthrust mobilization
group (4.4 [95% CI: 3.9, 4.8]) 48 hours
following treatment. An independent
samples ¢ test revealed that the between-
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PREINTERVENTION AND POSTINTERVENTION SCORES
FOR PAIN, DisABILITY, PAssiVE C1-2 RoTATION
RANGE OF MOTION, AND MOTOR PERFORMANCE

TABLE 3

oF THE DEEP CERVICAL FLEXOR MUSCLES*

r—

HVLA Thrust HVLA Thrust

Manipulation Nonthrust Mobilization Manipulation Nonthrust Mobilization
Variable Group (n = 56) Group (n = 51) Group (n = 56) Group (n = 51)
NPRSt 53+17 53+20 23+15 44 +17
NDI* 217 =82 213+88 108 +6.0 184 +86
FRT right, deg® 280 77 297 =69 364 =64 331+97
FRT left, deg® 310+73 297 £ 6.8 369+ 61 322x72
CCFT, mmHg! 241+21 23720 27521 249 +26

Abbreviations: CCFT, craniocervical flexion test; FRT, flexion-rotation test; HVLA, high-velocity low-
amplitude; NDI, Neck Disability Index; NPRS, numeric pain rating scale.

*Data are mean * SD.

0 to 10, with lower scores indicating less pain.

*0 to 50, with lower scores indicating greater function.

SHigher scores indicate greater passive CI-2 rotation range of motion.

120 to 30 mmHg, with higher scores indicating greater motor performance of the deep cervical flexors.

group mean reduction in pain (2.0 [95%
CI: 1.5, 2.5]) from baseline to 48-hour
follow-up was statistically significant (¢,
= 7.57, P<.001); that is, the HVLA thrust
manipulation group experienced signifi-
cantly greater pain reduction (mean *
SD, 2.95 * 1.23 points) than the non-
thrust mobilization group (0.96 * 1.48
points) following treatment.

In addition, an independent-samples
t test revealed that the between-group
mean percentage change in pain (45.8%
points [95% CI: 34.8, 56.8]) from base-
line to 48-hour follow-up was statistically
significant (¢, = 8.272, P<.001); that is,
the HVLA thrust manipulation group ex-
perienced a significantly greater percent-
age in pain reduction (mean * SD, 58.5%
+ 22.4%) than the nonthrust mobiliza-
tion group (12.6% =* 34.2%) following
treatment (FIGURE 5).

Passive C1-2 Rotation Range of Motion

A significant group-by-time interac-
tion was observed for passive C1-2 ro-
tation ROM, as measured by the FRT
right (F . = 18.45, P<.001; partial eta-
squared, 0.15) and FRT left (FMOS =8.78;
P =.004; partial eta-squared, 0.08). The
HVLA thrust manipulation group expe-

rienced significantly (¢, , = 4.30, P<.001)
greater increases in passive C1-2 right ro-
tation ROM (8.4° [95% CI: 6.8, 10.0]),
as compared to the nonthrust mobiliza-
tion group (3.5° [95% CI: 1.8, 5.1]), with
a mean between-group difference of 4.9°
(95% CI: 2.7, 7.2) (FIGURE 6). Likewise, the
HVLA thrust manipulation group experi-
enced significantly (¢, = 2.96, P = .004)
greater increases in passive C1-2 left ro-
tation ROM (5.9° [95% CI: 4.2, 7.6]) as
compared to the nonthrust mobilization
group (2.5° [95% CI: 0.95, 4.0]), with a
mean between-group difference of 3.4°
(95% CI: 1.1, 5.6) (FIGURE 7).

Deep Cervical Flexor Motor Performance
A significant group-by-time interaction
was observed for motor performance of
the deep cervical flexors as measured by
the CCFT (F1,105 = 25.66; P<.001; partial
eta-squared, 0.20). Patients receiving
a single session of upper cervical and
upper thoracic HVLA thrust manipu-
lation experienced significantly (¢, =
5.07, P<.001) greater improvements in
motor performance of the deep cervical
flexors (3.4 mmHg [95% CI: 2.8, 4.1]) as
compared to the nonthrust mobilization
group (1.2 mmHg [95% CI: 0.64, 1.8]),
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FIGURE 4. Mean and 95% confidence interval for
percentage of reduction in the Neck Disability Index
(NDI) score from baseline to follow-up for the high-
velocity low-amplitude (HVLA) thrust manipulation
and nonthrust mobilization groups (P<.001).
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FIGURE 5. Mean and 95% confidence interval for
percentage of reduction in the numeric pain rating
scale (NPRS) score from baseline to follow-up

for the high-velocity low-amplitude (HVLA) thrust
manipulation and nonthrust mobilization groups

(P<.001).

with a mean between-group difference of
2.2 mmHg (95% CI: 1.3, 3.1) (FIGURE 8).

Global Rating of Change

At 48-hour follow-up, the HVLA thrust
manipulation group had significantly
(t,, = 8.12, P<.001) greater improve-
ments based on the GRC measure (mean
+ SD, +4.1 *= 1.8) as compared to the
nonthrust mobilization group (+0.82 *
2.4). Based on the cutoff score of +4 or
better on the GRC, significantly (Pearson
chi-square, 47.40; P<.001) more patients
in the HVLA thrust manipulation group
(n =37, 66.1%) achieved a successful out-
come compared to the nonthrust mobi-
lization group (n = 6, 11.8%). Based on
these values, the NNT was 1.8 (95% CI:
1.4, 2.6); that is, on average, 2 patients
with neck pain would need to be treated
with upper cervical and upper thoracic
HVLA thrust manipulation to avoid
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FIGURE 6. Within-group mean change score in C1-2
passive right rotation range of motion as measured by
the flexion-rotation test (FRT) with 95% confidence
interval from baseline to follow-up for the high-
velocity low-amplitude (HVLA) thrust manipulation
and nonthrust mobilization groups (P<.001).

an unsuccessful outcome in 1 of the 2
patients at 48-hour follow-up.

We did not collect any data on the oc-
currence of “minor” adverse events'>'
(transient neurological symptoms, in-
creased stiffness, headache, radiating
pain, fatigue, or other); however, no
“major” adverse events'>® (death, stroke
or permanent neurological deficits) were
reported for either group.

DISCUSSION
Changes in Disability and Pain

O OUR KNOWLEDGE, THIS STUDY IS

the first randomized clinical trial to

directly compare the effectiveness of
both upper cervical and upper thoracic
HVLA thrust manipulation to both up-
per cervical and upper thoracic nonthrust
mobilization in patients with neck pain.
The results of the current study suggest
that a single session of HVLA thrust ma-
nipulation directed to both the upper
cervical and upper thoracic spines results
in greater improvements in disability,
pain, atlantoaxial joint ROM, and motor
performance of the deep cervical flexor
muscles than nonthrust mobilization
directed to the same regions. Further-
more, the point estimates for between-
group changes in disability (8.0 points or
16.0%) and pain (2.0 points) exceeded
the reported MCIDs for both measures.
It should, however, be noted that the
lower-bound estimate of the 95% CI for
disability (5.9 points) was slightly below

|

Nonthrust
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FIGURE 7. Within-group mean change score in C1-2
passive left rotation range of motion as measured by
the flexion-rotation test (FRT) with 95% confidence
interval from baseline to follow-up for the high-
velocity low-amplitude (HVLA) thrust manipulation
and nonthrust mobilization groups (P = .004).

the MCID (7 points). In addition, using a
cut point of 50% or greater improvement
in disability on the NDI or a cut point of
+4 or better on the GRC to define a suc-
cessful outcome, the NNT was 2.3 and
1.8, respectively; that is, on average, 2 pa-
tients with mechanical neck pain would
need to be treated with upper cervical
and upper thoracic HVLA manipulation
to avoid an unsuccessful outcome in 1 of
the 2 patients at 48-hour follow-up. Fur-
thermore, the upper-bound estimates of
the 95% CI for the NNT were 3.5 (NDI)
and 2.6 (GRC), and it has been suggested
that physical therapy interventions with a
NNT of less than 5 should be considered
effective management strategies.”” We
also believe that the inclusion of 7 treat-
ing physical therapists from 7 private and
hospital clinics in 6 different geographi-
cal states enhances the overall generaliz-
ability of the results.

Our results are contradictory to the
findings of several other studies'®*¢¢! that
compared the effectiveness of cervical
HVLA thrust manipulation with cervical
nonthrust mobilization in patients with
neck pain. However, in 1 of these studies®
an undisclosed number of subjects in the
cervical nonthrust mobilization group
also received thoracic and/or lumbar
HVLA thrust manipulation. In addition,
randomization occurred after several
conservative treatment sessions had al-
ready been completed or failed, and it is
not known whether any subject actually
received HVLA thrust manipulation to
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FIGURE 8. Within-group mean change score in

motor performance of the deep cervical flexors as
measured by the craniocervical flexion test (CCFT)
with 95% confidence interval from baseline to follow-
up for the high-velocity low-amplitude (HVLA) thrust
manipulation and nonthrust mobilization groups

(P <.001).

the upper cervical spine, as no descrip-
tion of the particular manipulation or
mobilization techniques, dosages, or tar-
geted vertebral levels is given by Leaver et
al.%! Likewise, an undisclosed proportion
of patients in the study by Hurwitz et al*¢
did not actually receive HVLAT manipu-
lation or nonthrust mobilization to the
cervical spine but, instead, received HV-
LAT manipulation or mobilization to the
thoracic spine. Moreover, “two thirds” of
the patients had concomitant headaches
and “many” had neck pain of radiculo-
pathic origin.*® Therefore, the conclu-
sions made by Hurwitz et al* and Leaver
et al® should be viewed cautiously.

Our results are in agreement with
several other studies??%%7%° that com-
pared the effectiveness of thoracic HVLA
thrust manipulation with thoracic non-
thrust mobilization, infrared radiation
therapy, transcutaneous electrical nerve
stimulation, soft tissue massage, or pla-
cebo manipulation in patients with neck
pain. In patients with neck pain of less
than 30 days in duration, Gonzalez-Igle-
sias et al*®?7 found between-group dif-
ferences for pain of 1.7 to 2.7 points and
8.0 to 8.8 points for disability using the
Northwick Park Neck Pain Questionnaire
(NPQ) favoring the group that received
thoracic HVLA manipulation. Similarly,
in patients with chronic neck pain, Lau
et al® reported between-group mean dif-
ferences of 6.0 to 8.9 points for disabil-
ity (NPQ) in favor of the thoracic HVLA
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thrust manipulation group; however, be-
tween-group differences in pain were not
statistically significant. Our study found
significant between-group mean differ-
ences of 8.0 points (16.0%) for disability
(NDI) and 2.0 points for pain; likewise,
Cleland et al** reported between-group
mean differences of 5.0 points (10.0%)
for disability (NDI) and 2.0 points for
pain (NPRS) at 48-hour follow-up. Per-
haps the combined effect of both upper
cervical and upper thoracic HVLA thrust
manipulation, as compared to thoracic
HVLA thrust manipulation alone, ex-
plains the greater reduction in disability
(NDI) found in our study than in that
found by Cleland et al.?* In addition, Pu-
entedura et al®® demonstrated greater
reductions in disability at all follow-up
points when the HVLA thrust manipu-
lation was directed to the cervical spine
rather than the thoracic spine in patients
with neck pain; however, the sample
size was just 24 patients and, unlike our
study, the mean duration of symptoms in
the Puentedura et al*® study was just 15
days.

Biomechanical,>2>687-797 gpinal or
segmental,>*65288 and central descend-
ing inhibitory pain pathway?®70:86.101
models have all been suggested as pos-
sible explanations for the immediate
hypoalgesic effects observed following
HVLA thrust manipulation. Recently,
the biomechanical effects of HVLA thrust
manipulation have been under scientific
scrutiny,® and it is plausible that the clini-
cal benefits found in our study are associ-
ated with a neurophysiological response
involving temporal sensory summation
at the dorsal horn of the spinal cord?
however, this proposed model is cur-
rently supported only by findings from
transient, experimentally induced pain in
healthy subjects®*#3* and not in patients
with neck pain. In summary, there is cur-
rently insufficient evidence to support a
dominant role of any of these 3 hypoal-
gesic mechanisms.

Changes in C1-2 ROM
Spinal HVLA thrust manipulation and

| RESEARCH REPORT |

nonthrust mobilization techniques may
not be specific to the target vertebral
level>6282; nevertheless, we directed treat-
ment to the atlantoaxial joints, because
the C1-2 articulation has been found to
have a high frequency of symptomatic
involvement in patients with neck pain
and headaches*#>°%1°° and previous
studies have demonstrated that this ar-
ticulation is where the majority of cervi-
cal rotation occurs. Several studies have
demonstrated that 39° to 45° of the total
cervical rotation ROM occurs at the C1-2
articulation***777 and only 4° to 8° of
rotation occurs at each motion segment
from C2-3 to C6-7.7 In the current study,
the HVLA thrust manipulation group
experienced mean increases in right ro-
tation (8.4° [95% CI: 6.8, 10.0]) and left
rotation (5.9° [95% CI: 4.2, 7.6]) ROM of
the atlantoaxial joint. Furthermore, these
differences were found to be significantly
greater in the HVLA thrust manipulation
group than in the nonthrust mobilization
group. Similarly, Clements et al** demon-
strated an immediate 7.5° improvement
in C1-2 unilateral rotation ROM follow-
ing HVLA thrust manipulation to the at-
lantoaxial joints. Further, this value falls
between the upper- and lower-bound
estimates of the 95% CI for C1-2 ROM
changes found in our study.

Changes in Deep Cervical Flexor Motor
Performance

In the current study, the mean score on
the CCFT improved from 24.1 mmHg
(95% CI: 23.6, 24.7) to 27.5 mmHg (95%
CI: 26.9, 28.1) following upper cervical
and upper thoracic HVLA thrust ma-
nipulation; whereas, the mean score
only improved from 23.7 mmHg (95%
CI: 23.1, 24.3) to 24.9 mmHg (95% CI:
24.3 to 25.6) following nonthrust mo-
bilization to the same. Although statis-
tically significant, we are not certain if
the between-group difference may be
considered clinically important. Never-
theless, both groups began with strength
and endurance deficits in the deep cer-
vical flexor muscles that were similar
to those previously found in patients

with neck pain (23 to 24 mmHg on the
CCFT),'652 and only the HVLA thrust
manipulation group regained the abil-
ity to generate and control pressure,
without substitution or pain, during the
CCFT that very nearly approximated the
normative value for asymptomatic indi-
viduals (28 mmHg on the CCFT).16:5152
Two previous studies®>®® have demon-
strated immediate increases in isomet-
ric strength of paravertebral muscles
following HVLA thrust manipulation to
the zygapophyseal joints, and 1 study®®
found immediate increases in elbow
flexor muscle strength following cervical
HVLA thrust manipulation. However, to
our knowledge, the current study is the
first to demonstrate significant increases
in motor performance of the deep cer-
vical flexor muscles in patients with
mechanical neck pain following HVLA
thrust manipulation.

It has been suggested that high-ve-
locity displacement of vertebrae with
impulse durations of less than 200 mil-
liseconds may alter afferent discharge
rates™ by stimulating mechanoreceptors
in the zygapophyseal joint capsule, spinal
ligaments, intervertebral disc, and pro-
prioceptors in the muscle spindles and
golgi tendon organs within the muscle
belly and tendon, thereby changing alpha
motor neuron excitability levels and sub-
sequent muscle activity,26:28:3345:47.67.69.79,89-91
Furthermore, and in reference to the im-
proved deep cervical flexor motor per-
formance found in our study, it has been
hypothesized that HVLA thrust manipu-
lation might stimulate receptors in the
deep paraspinal musculature and non-
thrust mobilization might be more likely
to facilitate receptors in the superficial
muscles.’

Limitations

One limitation to the current study is the
lack of a long-term follow-up. Patients in
this study returned to the clinic for only a
48-hour follow-up. Although significant
differences were recognized between
groups at this time, it is not known if
these benefits would have carried on for
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alonger period. We also used a treatment
approach that was standardized; that is,
we administered treatment to only the
upper cervical (C1-2) and upper thoracic
(T1-2) articulations on all subjects, and
we only used 2 rotatory and translatory
HVLA thrust manipulation techniques
and 2 nonthrust grade IV PA mobiliza-
tion techniques. Although it has been
suggested that the particular HVLA
thrust manipulation technique selected
may not matter,>*% we cannot be certain
that these results are generalizable to
other kinds of HVLA thrust manipula-
tion techniques. Furthermore, we only
used one 30-second bout of nonthrust
mobilizations to each side and region,
which may not be considered adequate
to result in clinical improvements. How-
ever, there is no high-quality evidence to
date to suggest that more sets and more
repetitions of nonthrust mobilization
result in greater pain reduction than
shorter durations or smaller dosages
of nonthrust mobilization.?*" Lastly, it
was not feasible to blind the patient and
treating therapist in a trial such as this,
which might also be considered a limi-
tation. Future studies should examine
different techniques provided for vary-
ing durations and include a long-term
follow-up.

CONCLUSION

HE RESULTS OF THE CURRENT STUDY

demonstrated that patients with

mechanical neck pain who received
the combination of upper cervical and
upper thoracic HVLA thrust manipula-
tion, experienced greater reduction in
pain and disability, showed greater im-
provement in passive C1-2 rotation range
of motion, and had greater increases in
motor performance of the deep cervical
flexor muscles, as compared to the group
that received nonthrust mobilization at
a 48-hour follow-up visit. Future stud-
ies should examine the effectiveness of
different types and dosages of manual
therapy and include long-term follow-up
data collection. ®

IRKEY POINTS

FINDINGS: Patients who were treated with
HVLA thrust manipulation to both the
upper cervical (C1-2) and upper tho-
racic (T1-2) articulations had greater
improvements in disability, pain, atlan-
toaxial ROM, and motor performance
of the deep cervical flexor muscles than
patients who received nonthrust mobili-
zation directed to the same regions at a
48-hour follow-up.

IMPLICATION: The combination of HVLA
thrust manipulation procedures direct-
ed to both the upper cervical and upper
thoracic articulations may enhance the
overall outcomes of patients with me-
chanical neck pain.

CAUTION: We only examined the short-
term follow-up; therefore, it is not
known if the benefits of HVLA thrust
manipulation would be maintained in
the long term.
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JOSPT PERSPECTIVES FOR PATIENTS

Neck Pain

Manipulation of Your Neck and Upper
Back Leads to Quicker Recovery

J Orthop Sports Phys Ther 2012;42(1):21. doi:10.251%jospt.2012.0501

eck pain is very common and fortunately resolves
quickly in most individuals. However, in certain cases
neck pain can last longer and result in chronic pain,
limited neck motion, and disability. In fact, chronic
neck pain is the second leading cause of workers’ compensation
claims in the United States. Treatments that can quickly reduce
pain, increase motion, and improve the ability of the muscles to
protect the neck may help decrease long-term disability associ-

techniques.

UPPER BACK AND NECK MANIPULATIONS.
The drawings to the left and below show how
a therapist would treat your neck pain using
2 upper back and upper neck manipulation

ated with neck pain. A variety of manual therapy treatments are
currently used to manage neck pain. These treatments include
mobilization, which slowly and repeatedly moves the neck joints
and muscles, and manipulation, which delivers a single, small,
quick movement to the joints and muscles. A research report
published in the January 2012 issue of JOSPT examines the
outcomes of these 2 treatment methods and draws conclusions
about which one is best.

NEW INSIGHTS

In this study, researchers treated 107 patients. About
half of these patients received a manipulation of the
neck, on the part closest to the head, and of the upper
back. The other patients received manual therapy that
mobilized the spine without using manipulation. After
48 hours, the patients who received the manipulation
treatment experienced a 58% decrease in pain and

a 50% decrease in disability. By contrast, patients

who received the mobilization treatment only had

a 13% decrease in pain and actually showed a 13%
increase in disability. In addition, the patients who
received the manipulation had increased motion and
improved control of their neck muscles compared to
the patients in the mobilization group. The researchers
concluded that the combination of upper neck and back
manipulation was more effective in the first 48 hours of
treatment than the mobilization treatment.

PRACTICAL ADVICE

Patients with typical neck pain may benefit from a
physical therapy program that includes upper neck and
upper back manipulation. Potential benefits include
less pain, better neck motion, and improved ability to
perform daily activities. Although this treatment was
very successful for this group of patients with neck

This JOSPT Perspectives for Patients is based on an article by Dunning JR et al, titled “Upper Cervical and Upper Thoracic
Thrust Manipulation Versus Non-Thrust Mobilization in Patients With Mechanical Neck Pain: A Multi-Center Randomized

Clinical Trial” (J Orthop Sports Phys Ther 2012;42(1):5-18. doi:10.251%jospt.2012.3894)

This Perspectives article was written by a team of JOSPT's editorial board and staff, with Deydre S. Teyhen, PT, PhD, Editor,

and Jeanne Robertson, lllustrator.

pain, it may not be effective or even appropriate for all
patients with neck pain. Your physical therapist can
perform a thorough evaluation to help determine if you
are a good candidate for this treatment, as part of a
program designed to help get rid of the aching in your
neck. The benefits in this study were only measured
for the first 48 hours after treatment; further research

is needed to determine long-term benefits. For more

JOSPT PERSPECTIVES FOR PATIENTS is a public service of the Journal of Orthopaedic & Sports
Physical Therapy. The information and recommendations contained here are a summary of the referenced
research article and are not a substitute for seeking proper healthcare to diagnose and treat this condition.
For more information on the management of this condition, contact your physical therapist or healthcare
provider specializing in musculoskeletal disorders. JOSPT Perspectives for Patients may be photocopied
noncommercially by physical therapists and other healthcare providers to share with patients. Published
by the Orthopaedic Section and the Sports Physical Therapy Section of the American Physical Therapy
Association (APTA) and a recognized journal of professional organizations in several countries, JOSPT strives
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on musculoskeletal and sports-related rehabilitation, health, and wellness. Copyright © 2012

information on the treatment of neck pain, contact a
physical therapist who specializes in musculoskeletal
disorders.

For this and more topics, visit JOSPT Perspectives for
Patients online at www.jospt.org.
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