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Computerized Mobilization of the Cervical Spine
for the Treatment of Chronic Neck Pain

Yaron River, MD,* Tamir Levital, MSc,{ and Miles Belgrade, MD[§

Background: Manual therapies for chronic neck pain (NP) are
imprecise, inconsistent, and brief because of therapist fatigue.

Objective: Investigate the safety and efficacy of computerized mo-
bilization of the cervical spine in the sagittal plane for the treatment
of chronic NP.

Design: Pilot open trial.
Setting: Physical therapy outpatient department.
Participants: Ten patients with chronic NP.

Interventions: A computerized cradle capable of 3-dimensional neck
mobilization was utilized. However, in the present trial the cradle
was only utilized in the sagittal plane. Treatment sessions lasted
20 minutes, biweekly, for 6 weeks.

Main Outcome Measures: Numerical rating scale for pain, Neck
Disability Index questionnaire, muscle algometry, cervical range of
motion (CROM), surface electromyography, and 36-item Short
Form Health Survey questionnaire.

Results: Treatment was not associated with any significant adverse
effects. Pain scores reduced by 2 + 0.5 numerical rating scale
points. CROM showed significant improvement at the end of the
study (P <0.05). Neck Disability Index showed marked improve-
ment by the fourth week, end of study, and 2 weeks after treatment
(P <0.05); headache subscale showed marked reduction.

Conclusions: These preliminary results demonstrate the safety of a
novel computerized mobilization of the cervical spine. In addition,
the data suggest that this method is effective in increasing CROM
and in alleviating NP and associated headache.

Key Words: neck pain, manual therapy, computerized cervical
mobilization

(Clin J Pain 2012;28:790-796)

hronic neck pain (NP) is the most prevalent pain syn-

drome after lower back pain.' The etiology of NP is
diverse. In many patients with chronic NP the pathogenesis
is not clear.'?
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The current solutions for NP are suboptimal. Martin
and colleagues examined the health expenditures and self-
reported health status among US patients. They found that
spine-related expenditures have increased substantially
from 1997 to 2005, without evidence of corresponding im-
provement in sclf-assessed health status.> Measures of
mental health and work, social and physical limitations
worsened over time among people with spine problems.**
Analgesics such as nonsteriodal anti-inflammatory drug,
medications for neuropathic pain, invasive procedures, and
physical therapy are often utilized; yet, they produce limited
short-lasting effects and their benefit is not clear.® There-
fore, new research into the basic mechanism of NP syn-
dromes and clinical trials evaluating unexplored therapeutic
interventions are necessary.

Headache and NP are associated with significant neck
biomechanical abnormalities such as abnormal neck pos-
ture with forward neck tilting, shortening of the neck ex-
tensor muscles,® multiple active and latent trigger points,®’
reduced cervical range of motion (CROM), reduced neck
muscle endurance,® overcontraction of the neck extensor
muscles, and reduced activation of the deep flexor muscles
as evident on surface electromyography (SEMG).> " Cur-
rent research suggests that after injury NP is related to
central sensitization as evident by reduced mechanical pain
thresholds.!>!'® Mobilization of the cervical spine and other
manual therapy techniques can reverse central sensitization
manifested with both muscle dysfunction and sensory hy-
persensitivity and conseguently change the pattern of cer-
vical muscle activation.'*!> Spinal manual therapy applied
to the cervical spine has been shown to elicit widespread
hypoalgesia in both healthy volunteers and patient
populations.'>7 Several meta-analyses published on the
effectiveness of manual therapy in chronic NP have shown
promising yet conflicting results.'3 2

Critical evaluation of the literature shows that current
clinical research is inconclusive because of the heterogeneity
of manual therapeutic interventions, the choice of different
study populations, and poor quality methodology. In ad-
dition, current manual therapy interventions have several
common inherent disadvantages: (1) Inconsistency: thera-
pists cannot repeat treatment with precision over time;
(2) the lack of reliability between practitioners on subsequent
therapeutic sessions; (3) the therapeutic session is very short
because of the therapist’s fatigue (the head weighs about 7%
of the body weight); (4) the angular and linear velocities and
acceleration during mobilization are often too fast, leading to
vestibular activation or neck injury (mobilization involves
both rotational and linear translation of the head and neck);
(5) utilization of high-velocity, aggressive manipulation or
mobilization can lead to overcontraction of neck muscles,
increased NP, or serious adverse effects such as dissection of
the vertebral arteries, dural tear, nerve injury, disc herniation,
hematoma, and bone fracture.?!
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