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Cone-beam Computerized Tomography for the Bio-mechanical
Assessment of the Occipito-atlanto-axial Articulation in a 75-year-old
Woman with Migraines Undergoing Blair Technique
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ABSTRACT
Objective: To describe the use of cone beam computerized tomography (CBCT) in the management of a patient with
migraine headache, evaluated with the Blair Chiropractic Technique.
Clinical Features: A 75-year-old female patient had chronic migraine headaches. At her initial visit, she reported taking
anti-inflammatory drugs and painkillers, with only a mild reduction in the severity and frequency of her headaches.
Interventions and Outcomes: After case history and physical examination, the patient was evaluated using CBCT, and a
HVLA (high-velocity low-amplitude) thrust to the atlas vertebra was administered, following the Blair chiropractic
technique protocols. CBCT was utilized in place of standard radiography to analyze the biomechanical structure of the
occipito-atlantal joint. She reported a decrease from 8/10 to 3/10 on the visual analog scale after 5 months of care.
Conclusion: Headaches are a common and burdensome occurrence in the population, and chiropractic care has become a
common form of intervention. Blair chiropractic technique protocols require imaging of the cervical spine, and CBCT may
aid in the radiographic analysis of persons with headaches, by providing better detail of the atlanto-axial articulation.

Introduction
Migraine headaches are common and disabling, with an
estimated 35 million US citizens experiencing a migraine in
2005.1 Epidemiological evidence indicates that "migraine is
one of the most burdensome of the primary headache
disorders."2-4 The economic impact has been estimated to cost
American employers 13 billion dollars per year in lost
productivity.5
Many investigations suggest that chiropractic care may be of
benefit to patients suffering with headaches including
migraines.6-19 This article describes the use of cone-beam
computerized tomography (CBCT) for the bio-mechanical
assessment of the occipito-atlanto-axial articulation, in a 75year-old woman with migraine headaches.
1.
2.
Migraines

The purpose of this case report is to describe the use of CBCT
instead of standard radiographs, using the Blair chiropractic
technique, for a potentially faster and more accurate analysis
of the occipito-atlanto-axial articulation. The Blair technique
is a manual correction, of a misaligned vertebra of the upper
cervical spine using a high velocity low amplitude (HVLA)
thrust.20 To date, the utilization of CBCT in a clinical
chiropractic setting has not been explored.
Case Report
History
A 75-year-old female had been diagnosed by her medical
doctor with chronic migraine headaches in 1950. The initial
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episode began when she was a teenager with insidious onset.
Her migraines are without aura and are unilateral. The patient
experienced both light sensitivity and nausea, and the average
intensity of the migraine headaches was 8 out of 10 on the
visual analog scale (VAS). The patient had never received
chiropractic intervention prior to her care.

thrust, along the angle of the articulation was administered
with the patient side lying on a toggle table. The toggle table
uses a drop mechanism on the headpiece that is activated with
a HVLA thrust when a patient is being adjusted.

Examination

The patient was re-examined 14 times over the course of 10
weeks, and received 2 adjustments based on paraspinal digital
infrared thermography and functional leg length inequality
indicators.20 When the patient’s thermographic scans showed a
repeating pattern, 22 and her left leg was short 4-8mm, the
Blair protocol recommends that the patient receive the
adjustment to the atlas vertebra.23 She reported 1 migraine
after the first atlas adjustment throughout the course of her 10
weeks of care duration. No additional therapies or
interventions were employed.

Upon initial chiropractic evaluation she reported taking
numerous anti-inflammatory drugs and painkillers, but the
patient could not specify the dose or names except for 50mg of
DifmetreTM taken daily. These medications resulted in a mild
reduction in severity of her migraine headaches. In addition
she was taking SilvastinTM to control her cholesterol levels.
Upon physical examination, active and passive cervical and
lumbar ranges of motion, including flexion, extension, right
and left lateral bend, right and left rotation, were all within
normal limits. Cervical compression did not reproduce the
symptomatology of the chief complaint, and Hallpike test was
performed without dizziness. The cranial nerve examination
indicated an inability to look superior and to the left, as well as
superior and to the right, indicating a potential alteration of
CN IV and VI. Hypertonic scalene and sternocleidomastoids
muscles were also noted with palpation on the right, as well as
aberrant posture (head tilt, shoulder and pelvic unleveling).
Intervention
The Blair upper cervical chiropractic technique protocols were
used to evaluate the patient. This includes dual probe
paraspinal digital infrared thermography of the cervical spine,
for symmetrical heat distribution, a supine and prone leg
check for leg length discrepancy, and eight radiographic views
to determine the potential misalignment of the occipital
atlanto-axial joint, which includes a base posterior, A-P open
mouth, A-P cervical, lateral cervical, left and right lateral
stereo cervical, and both left and right oblique nasium.20 For
this case, a CBCT study was used in place of the traditional
eight radiographs to determine the potential misalignment.
The volumetric 3D CBCT by SCANORA SOREDEX®
produced 571 images, which together reconstructed a three
dimensional image of the vertebra of the neck (figures 1 and
2). This 3D image was then divided into slices in a multitude
of planes, similar to those taken from the 8 traditional
radiographic views. Currently most practitioners’ who utilize
the Blair technique use a two film stereograph unit to produce
a three dimensional image (Figure 3).
The CBCT study indicated a P.I.L. (posterior, inferior, left)
misalignment of the C1 vertebra lateral mass in relation to the
lateral most edge of the occipital condyles (Figure 4).
The CBCT showed the angulations of the posterior aspect of
the atlanto-occipital articulation to measure 380 on the left,
and 310 on the right. The anterior aspect of the atlantooccipital (C0-C1) joint was also found to be 550 on the left,
and 560 on the right. The normal range is 1240-1270. 21 In this
case, with consideration of the direction of the misalignment,
the posterior superior portion of the posterior arch of atlas was
approximately contacted with the doctor’s pisiform, located
via palpation, and a high velocity low amplitude (HVLA)
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Outcome

The patient stated that she had fallen on her hands during
week 5 of her treatment plan, but denies any surface contact
with her head. At the end of her 10 week treatment plan, her
follow-up examination showed a VAS measuring the average
pain of her migraine headache to have decreased from 8 to 3,
her functional leg length was even, and the thermographic
scans were not in a repeating pattern, which may indicate that
vertebral subluxation is not present. 22 Upon re-evaluation with
the patient’s medical doctor, the patient stated an improvement
in the overall frequency and duration of migraines, as well as a
reduction of her medications, but the exact dosages was not
given.
Discussion
Diagnostic radiology has been transformed by computed
tomography (CT). The advent and inception of CT in the
1970's led to a rapid increase in utilization, with 62 million CT
scans conducted in the United States every year, one third of
which are of the head and related structures.24 While CT
is said to be “an extremely valuable tool” that is a “widely
available noninvasive modality for evaluating abnormalities of
the spine," 25 it has never been used for bio-mechanical
assessment of the occitpital-atlanto-axial misalignment for
chiropractic analysis.
Although the use of CT for general screenings has been
questioned because of the exposure to ionizing radiation,26 the
exposure can be reduced,27 but should only be used if
indicated. The 3D CBCT by SCANORA SOREDEX® uses
80-90KV of pulsed emission x-ray and has a scan time of 1026 seconds with a total exposure time of 3.5 seconds, which
may be faster than taking the traditional eight Blair
radiographs.28
The CBCT has a significant reduction in radiation dose
between 98.5% and 76.2% compared to traditional CT.29-31
The estimated dose is 0.035 to .10 mS, which is comparable
with the effective dose of 2 traditional orthopantomography
films.32 Makimoto et el. have even suggested that CBCT may
take the place of conventional x-ray tomography.33 The main
limitation with standard roentgenographic studies is that the
structures overlap, 34-37 thus, CBCT is preferred when
assessing spinal alignment by visually removing structures.
Migraines

Radiographic analysis is used to determine the misalignment
of the occipito-atlantal-axial articulation, and to determine the
direction of thrust during the HVLA thrust. Therefore,
radiographs are essential to the Blair technique to deliver this
particular type of chiropractic intervention, 38 because
statistical analysis of the morphology of the superior and
inferior articular facets typically show significant
asymmetry.39
The Blair technique modifies each adjustment based on the
structure and asymmetry of the occipital condyles and atlas
lateral masses.37 While standard chiropractic radiographic
analysis compares the left spinal structure to the right,
assuming symmetry; the Blair radiographic analysis allows the
chiropractor to view the left and right occipito-atlantal
articulation independent of one another. 38,40 This is presumed
to give a more accurate analysis of the true articulation
alignment.
The CBCT may allow the chiropractor to determine the
occipito-atlantal-axial misalignment with more precision than
the traditional Blair radiographic series, due to the ability to
isolate the upper cervical articulation without overlapping
anatomy, obscuring the articulation in question. Although
Lewis and Dorbad questioned CT as an adequate way to
diagnose migraine headaches in children through the
identification of maxillary pacification, a mucous retention
cyst, or an occult vascular malformation, 41 Wiesel stated it is
an extremely valuable tool to assist clinicians who assess the
spine,25 and the previously described case may offer an
additional use for clinicians.
While primary headaches can usually be diagnosed through a
detailed history and a general physical examination, 26 this
report suggests that CBCT may aid in the biomechanical
analysis of the occipito-atlantal-axial articulation. The positive
results obtained in this report add to the previous case reports
on the chiropractic management of migraine patients with
upper cervical involvement.42,43 Subsequent studies
investigating the cost, risks and benefits of chiropractors using
CBCT in a clinical setting to assess the alignment of the upper
cervical spine should be explored.
Limitations
Limitations of this case report are that the follow-up was
limited and both the outcome measure and the pre-treatment
data collected were minimal. A Headache Disability Index
could have been used to better quantify the subjective
outcome. It is unknown whether the patient’s improvement
was influenced by her medications, and it is possible that the
improvement was not due to the Blair technique. The radiation
dose was not compared to the 8 eight traditional radiographs,
but is recommended for future studies.
Conclusion
This case report suggests that a patient with chronic migraine
headaches may respond to a HVLA thrust using the Blair
protocol and CBCT.

Migraines
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Figures

Figure 1. Three-dimensional reconstruction of the
vertebra of the neck, viewed from left posteriorolateral to
anterior.

Figure 3. Radiographic Stereograph view box that uses
two plain film opposing views to create a 3D image.

Migraines

Figure 2. Three-dimensional reconstruction of the
vertebra of the neck, viewed from posterior to anterior.

Figure 4. Right oblique anterolateral CBCT image slice.
This is labeled as a misalignment of the occipitoatlantal
articulation, that has occurred posterior, inferior and to the
left. The white box with black arrow represents the lateral
most edge of the occipital condyle, and the black arrow
represents the lateral most edge of the lateral mass of the
atlas.
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