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Introduction

ABSTRACT
Introduction: Ligamentous injury is widely viewed as a key to the
pathophysiology of chronic neck pain. However, this hypothesis has
little support with respect to data correlating patient status with either
repair-promoting treatments or documentation of regained stability.
Dextrose prolotherapy can potentially promote inflammatory and
repair processes in these tissues. We describe a case employing this
approach, coupled with longitudinal stability assessment, in a
patient with chronic neck pain associated with atlantoaxial lesions.
Case presentation: A 47-year-old female with a history of trauma
presented to our clinic in 2013 with headaches, chronic pain in
the neck and upper limbs, and intermittent tingling in one arm.
Pain was exacerbated by head movement. Examination showed
crepitation at C0 – C2, and severe spasms and tenderness in the
trapezius and paraspinal muscles. The patient was treated with
dextrose prolotherapy at each of four visits over five months. Digital
motion X-ray (DMX) was performed between visits 1 and 2, showing
straightening of cervical lordosis and upper and lower cervical
instability, with offsets of right and left lateral masses of C1 on C2,
anterolisthesis of C2 on C3 and of C3 on C4, capsular ligament
damage at C6-C7 and facet hypertrophy at C4-C5. At visit 2, tingling
and crepitation had abated, while pain intensity was unchanged. At
visit 3, headaches had resolved, and pain had become more localized.
At visit 4, pain intensity had decreased significantly, crepitation had
resolved completely, and she had begun bicycle exercise. DMX one
month after visit 4 showed persistent straightening of lordosis and
facet hypertrophy, as well as some anterolisthesis, while the offsets of
the lateral masses of C1 on C2 with rotation were reduced by 33-50%.
Conclusions:
Dextrose prolotherapy was associated with
progressive symptomatic relief and functional gain, beginning one
month after initiation of treatment, and also with improvement of
upper cervical stability. The findings support an approach to chronic
neck pain based on the facilitation of ligamentous repair.
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T

he management of chronic neck pain remains a
serious challenge for caregivers, with symptoms
often persisting years beyond initial visit. The
development of new modalities is hampered by our
limited understanding of pathogenesis. The involvement
of cervical spinal instability in chronic neck pain is an
important concept, and assessment of instability, by
vertebral lateral translation or by alteration of motion
segment integrity, is a key element in impairment ratings.1
However, this pathogenic mechanism remains unproven,
in part due to the sparseness of radiographic studies in
chronic cases. Studies of acute whiplash patients (one
to three months post-injury) suggest an association with
kyphosis or fanning in the cervical spine.2 Chronic
whiplash patients exhibit rotational hypermobility at C1.3
(See Figure 1.) Studies of anesthetic block to cervical facet
joints indicate a high prevalence of injury to capsular
ligaments in chronic whiplash patients.4 In vitro studies of
simulated whiplash trauma also demonstrate damage to
cervical ligaments, including the capsular ligaments.5
These correlative studies support the hypothesis of
ligament injury as central to the pathogenesis of
chronic neck pain due to trauma, or accumulation of
microtrauma. This view of pathogenesis suggests that
symptomatic improvement would be associated with
improved ligamentous function, and also that treatments
targeting ligamentous repair processes might be effective.
However, there have been few reports incorporating
either longitudinal assessment of cervical stability or
repair-targeted therapy, particularly in cases of upper
cervical instability.

J O U R N A L of P R O L O T H E R A P Y

UPPER CERVICAL INSTABILITY OF TRAUMATIC ORIGIN TREATED WITH DEXTROSE PROLOTHERAPY: A CASE REPORT

Figure 1. Atlantoaxial instability (C1-C2 instability).
The atlas is shown in the rotated position on the axis. The pivot
is the eccentrically placed odontoid process. In rotation, the wall
of the vertebral foramen of the first cervical vertebrae decreases
the opening of the spinal canal between the two segments.
This can potentially cause migraine headaches, C2 nerve root
impingement, dizziness, vertebrobasilar insufficiency, “drop
attacks”, neck-tongue syndrome, Barré-Liéou syndrome, severe
neck pain, and tinnitus.

A potential therapeutic approach focused on the
promotion of soft tissue repair is prolotherapy, in which
irritant or sclerosant solutions (commonly dextrose at 12
– 25 percent or sodium morrhuate at 0.1 – 1 percent) are
used to initiate inflammation/wound healing responses.
The solutions may include other components, such as
manganese or polidocanol. Randomized controlled trials
have shown efficacy for dextrose prolotherapy in lateral
epicondylitis6, knee osteoarthritis7 and Achilles tendinosis.8
Two observational studies have demonstrated significant
gain using dextrose prolotherapy in cases of traumarelated chronic neck pain associated with lower cervical
instability.9,10 One of these studies provided radiographic
evidence of improved translational stability.8 However,
the use of prolotherapy in cases of instability in the upper
cervical region, in which stability is especially dependent
on ligament integrity, has not been reported. Here we
describe our initial experience using this treatment in a
case of chronic neck pain with radiographically proven
upper cervical instability.

Case Presentation
A 47-year-old female presented to our clinic in 2013 with
chronic neck pain. The patient had been in two motor
vehicle accidents (2008 and 2013), in each of which she
was rear-ended. She had sought relief unsuccessfully
with NSAIDS, muscle relaxants and physical therapy.
Symptoms included pain in the upper limbs, headaches,
muscle tenderness and spasm, sub-occipital pain and
clicking, and intermittent tingling down her right arm.
Pain was exacerbated by head movement. The patient also
reported decreased range of neck motion. Physical exam
revealed straightening of cervical lordosis, decreased
range of motion for extension, lateral flexion and rotation
(bilaterally), crepitation at C0 – C2, and severe spasms
and tenderness in the trapezius and paraspinal muscles.
Muscle tenderness was most significant in the C0-C2
area. Sensorimotor exam was normal bilaterally.
The patient was given advice regarding posture and told to
avoid high velocity manipulation, self manipulation, neck
stretching exercises, and motions that cause crepitation or
clicking. Dextrose prolotherapy was administered in the
upper and lower cervical region at initial visit, and three
further treatments were provided 1, 2 and 4 months later
(visits 2 – 4). The injectant for prolotherapy contained
15% dextrose, 0.1% procaine, and manganese sulfate,
5 mcg/cc. Each syringe contained 10 cc (60 cc total
injected volume). The areas treated are listed in Table 1.
Table 1. Structures in the cervical region treated with
prolotherapeutic injectant. The following structures were
treated at each appointment with gradual resolution of
symptoms. Includes intertransverse ligaments; Includes capsular ligaments.
1

2

Bony structures

Muscle attachments

C1 to C7 laminae

Suboccipital muscles

C1 to C7 transverse processes

1

C1 to C7 facet joints2
Mastoid process
Superior and inferior nuchal
ridges of occiput
Posterolateral clavicle
Superior angle of scapula

· Rectus capitis posterior major and minor
· Obliquus capitis superior and inferior

Erector spinae muscles

· Longissimus capitis
· Iliocostalis cervicis
· Longissimus cervicis
· Semispinalis cervicis and capitis

Sternocleidomastoid
Levator scapulae
Serratus anterior
Trapezius
Posterior scalene
Splenius capitis
Splenius cervicis
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All sites were treated bilaterally. Between visits 1 and 3, the
patient also attended physical therapy sessions three times
a week. Digital motion X-ray (DMX) was performed
between visits 1 and 2. The DMX showed straightening
of cervical lordosis and instability throughout the upper
and lower cervical spine. Upon right rotation, the left
lateral mass of C1 displayed a 30% offset on C2, while on
left rotation, the right lateral mass of C1 displayed a 40%
offset on C2. In absolute terms, atlas lateral shift was 1.85
mm during left lateral bending and 0.73 mm during right
lateral bending These findings are indicative of capsular
ligament damage at C1-C2. There was also significant
anterolisthesis of C2 on C3 and of C3 on C4. Capsular
ligament damage at C6-C7 was indicated by gapping of
those facet joints. Facet hypertrophy was evident at right
C4-C5.
At visit 2, the patient reported that tingling in the arm
had abated and her neck crepitation had noticeably
decreased (especially with neck rotation), but there was
little change in pain intensity. At visit 3, she reported that
she no longer had headaches. Pain had become more
localized to the left side, particularly on rapid rotation
of the neck. At visit 4, the patient reported that pain
intensity had decreased significantly, and there was now
only an intermittent sensation of pressure in the upper
cervical region. Crepitation had resolved completely and
she had begun to exercise with a stationary bicycle. The
patient expressed satisfaction with her progress (“95%
improvement”).
Follow-up DMX was performed one month after visit 4.
Straightening of lordosis was still evident, but the offsets
of the right and left lateral masses of C1 on C2 (during
left and right rotation, respectively), were each reduced
to 20%, representing a 33 – 50% decrease from initial
values. In absolute terms, atlas lateral shift decreased
to 1.12 mm during left lateral bending (as compared
to original measurement of 1.85 mm) and to 0.36 mm
during right lateral bending (as compared to 0.72 mm).
Measurements were performed by Spinal Kinetics. Some
anterolisthesis was still noted at C2–C3 and C3-C4. Facet
hypertrophy at C4-C5 was unchanged.
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Discussion
This case study is the first report describing dextrose
prolotherapy and longitudinal imaging in a case of
chronic neck pain with clinically and radiographically
confirmed instability in the upper cervical region. (See
Figure 2.) During the treatment course, the patient
experienced progressive symptomatic relief, which began
at one month of treatment and included at least partial
alleviation of all reported symptoms. The patient showed
functional gain, returning to exercise within four months.
No adverse effect was observed. At five months after
initiation of treatment, a 33 – 50 percent reduction in
atlantoaxial offset was observed, providing evidence for
improvement in stability. It is not common practice to
obtain follow-up imaging in cases where patient symptoms
are successfully diminished with therapy. The radiologic
improvement observed in this case, in the context of a
treatment course potentially promoting ligamentous
repair, is consistent with a pathogenetic linkage of ligament
injury to traumatic chronic neck pain in the setting of
upper cervical instability. Our findings are consistent
with previous observational studies of prolotherapeutic
treatment of cervical injury. Centeno et al. described
the use of dextrose prolotherapy in a case series of six
patients suffering from collision-related neck pain with
radiographically demonstrated lower cervical instability.9
The spinous processes, lamina and posterior elements at
unstable levels were injected with fluoroscopic guidance.
Significant gains were observed with respect to both pain
and translational stability. The improved stability was
more notable with respect to flexion than extension, which
the authors interpreted as consistent with the therapeutic
targeting of the posterior spinal column. The authors
Figure 2. Prolotherapy to C1-C2 facet joints. Prolotherapy by
stimulating capsular ligament repair, tightens the facet joint,
resolving upper cervical instability and its related symptoms.
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found a strong positive correlation between radiographic
improvement and pain relief, indicating that patientreported improvement reflected a healing process rather
than a placebo effect. Hooper et al. described a case series
of 15 consecutive patients with chronic whiplash-related
neck pain, all of whom displayed clinical lower cervical
instability (ligament laxity).10 Dextrose prolotherapy
was directed by fluoroscopically guided intra-articular
injection to the facet joints at levels that showed both pain
and instability. The mean neck disability score showed a
56 percent decline at 12 months post-treatment. Our case
report suggests that similar healing may occur in response
to prolotherapy at the atlantoaxial joint as well.
Hypertonic dextrose may conceivably act by promoting
the microenvironmental release of regenerative mediators
that support the restoration of ligament integrity. Elevated
glucose concentrations can enhance the production of
multiple growth factors related to soft tissue repair, as well
as the responsiveness of cells to growth factors.11,12 An
alternative prolotherapeutic injectant, sodium morrhuate,
has been shown to improve the biomechanical properties
of ligaments and tendons.13 Injection of normal rabbit
MCL with sodium morrhuate led to a 57 percent increase
in ligament mass, which could be largely attributed to a
47 percent gain in collagen fibril diameter.13 Rupture force
and breaking energy were increased by 27 – 29 percent.
The potential beneficial effects of biomediators to promote
ligament repair has been examined in several studies
investigating the healing of transected medial collateral
ligament in animal models. In the rat model, treatment
with platelet-derived growth factor (PDGF) resulted
in approximate doubling of ligament rupture force,
stiffness and breaking energy within 12 days.14 Similar
biomechanical improvement with PDGF treatment was
observed in a subsequent study of transected rabbit
MCL.15 Thymosin ß4 is a second mediator that has
shown positive effects on biomechanical and histological
properties of a healing MCL in the rat model.16 This
study showed clear evidence of improved collagen fiber
organization, which is often deficient in healed ligaments.
It may be worthwhile to investigate the interaction of
prolotherapeutic agents and biomediators in models of
ligament healing.

Conclusions
After a course of treatment of trauma-related chronic
neck pain with dextrose prolotherapy, atlantoaxial
instability was partially corrected, and the patient
experienced partial or complete relief of symptoms,
including neck pain, headache, crepitation, and tingling,
without adverse effects. Dextrose prolotherapy for neck
pain with upper cervical instability appears to be a welltolerated and potentially efficacious procedure. n
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