ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/299566503

Occipitoatlantoaxial Manipulation for Immediate Increase to Cervical
Rotation

Article in Alternative therapies in health and medicine - March 2016

CITATIONS READS
2 172

5 authors, including:

Maria Alice Mainenti Pagnez Leandro Alberto Calazans Nogueira
7 Escuela de Osteopatia de Madrid IFRJ / UNISUAM, Rio de Janeiro, Brazil
5 PUBLICATIONS 2 CITATIONS 65 PUBLICATIONS 304 CITATIONS
SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project Avaliagdo clinica e propostas terapéuticas em individuos com dor musculoesquelética e incapacidades funcionais. View project

Project The effect of adding myofascial techniques to an exercise programme for patients with anterior knee pain - A randomized clinical trial View project

All content following this page was uploaded by Maria Alice Mainenti Pagnez on 28 August 2020.

The user has requested enhancement of the downloaded file.



ORIGINAL RESEARCH

Occipitoatlantoaxial Manipulation for
Immediate Increase to Cervical Rotation

Maria Silveira Mello, PT; Maria Alice Pagnez, PT; Raiza de Sousa Cabral, PT; Charles Taciro, PhD;
Leandro Alberto Calazans Nogueira, PhD

ABSTRACT

Context « The assessment of the range of motion (ROM)
of the cervical spine is common in physical therapy
practice. An ROM assessment is used as an integral part
of a physical examination, both in symptomatic and
asymptomatic populations. Spine manipulation has shown
several benefits, including an increased range of passive
rotation of the upper cervical spine.

Objectives « The study intended to analyze the immediate
effects of manipulation of the occipitoatlantoaxial (OAA)
joint on the ROM of the cervical rotation and its relationship
to an individual’s most limited side on Mitchell’s test.
Design o The study used a single-subject experimental
design.

Setting o The study took place at Hospital Universitario
Gaffrée e Guinle in Rio de Janeiro, Brazil.

Participants « A convenience sample of 40 healthy
participants with a limited ROM in respect to the rotation
of the cervical spine, who were selected in the outpatient
physical therapy team (professionals and students).
Intervention « The OAA joint manipulation was
performed by an independent therapist on all participants,
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on the side with the greater ROM restriction only.
Outcome Measures o Cervical rotation using a ROM
fleximeter and the Mitchell’s test was performed.

Results o At baseline, 25 of the participants (62.5%) had a
reduction in movement for the right-side rotation,
whereas 15 of the participants (37.5%) had restricted
movement for left-side rotation. After the OAA
manipulation, the ROM was increased on both sides
independent of the side that had the most restriction to
movement. The right-side rotation increased by 9.75°,
whereas the left-side rotation increased by 8.26°. Despite
a bilateral ROM increase, a difference was observed in the
magnitude of the changes between the more-restricted
sides and the other sides when the Mitchell’s tests were
considered, with large clinical effects.

Conclusions « The OAA manipulation increased the
ROM for bilateral cervical rotation, irrespective of the side
of the restriction, and the increase was more pronounced
when considering the results of the Mitchell’s test. (Altern
Ther Health Med. 2016;22(2):##-#4#.)

ssessment of the range of motion (ROM) of the
Acervical spine is often used in the practice of
physical therapy' and can be used as an important
tool for (1) diagnosing musculoskeletal disorders,'
(2) analyzing the disease’s progression,” (3) assessing the
effects of different treatments,® (4) monitoring patients’
evolution during rehabilitation,** and (5) developing a basis
for evaluating the effectiveness of therapeutic interventions.*
Limitations to the cervical ROM can be related to
musculoskeletal disorders, traumatic or idiopathic neck
pain,® headaches,” or any dysfunction of the
temporomandibular joint and masticatory muscles.®
During the analysis of the cervical ROM, the
practitioner must consider the existence of a natural
variability between individuals and the factors that
influence that variability, such as the person’s gender and
age and the nature of the motion, passive or active.* For
example, women have a greater ROM than men do,” and
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aging leads to a decrease in ROM! of approximately 5° per
decade."

The verification of ROM has been used as part of the
procedure for a physical examination'? for cervical
dysfunction, both in symptomatic'? and asymptomatic
individuals.'® Recently, several instruments have been
developed for the evaluation of the cervical ROM, from
simple devices such as fleximeters' to electromagnetic
systems of computerized kinematic analysis*> or
3-dimensional ultrasound equipment.® However, in general,
those devices have increasingly complex, specific uses for
only a segment of patients in a high-cost and, therefore,
rarely accessed clinical practice. Thus, instruments like the
universal goniometer and the fleximeter stand out as simple
alternatives for widespread use at a low cost.

The use of magnetic resonance imaging (MRI) shows
that the cervical segment of head rotation occurs mainly at
the occipitoatlantoaxial (OAA) joint when the neck is in
flexion.” The neck region with the OAA joint is where the
greatest part of the rotational movement occurs, being
between 39° and 45° of the necK’s entire rotation,'*'* whereas
in other segments, rotation occurs only between 4° and 8°."

Patients with mechanical cervical pain can benefit from
the manipulation of the upper cervical spine (C1/C2). The
benefits of manipulation include (1) decreased pain,
(2) increased range of passive movement of the upper
cervical rotation, (3) improvement in the motor performance
of the deep cervical flexor, and (4) improved ability to
perform daily activities.'* The aim of the current study was
to analyze the immediate effect of the OAA manipulation on
the ROM of the cervical rotation and ts relationship to the
side of the more-restricted ROM, as identified by the
Mitchell’s test.

METHODS
The study used a single-subject experimental design.

Participants

A convenience sample of 40 healthy participants with a
limited ROM in respect to the rotation of the cervical spine,
who were selected in the outpatient physical therapy team
(professionals and students) of the Hospital Universitério
Gaffrée e Guinle (Rio de Janeiro, Brazil). Participants
eligible for the study had to present an ROM limitation
related to the rotation of the cervical spine, and participants
meeting that criteria were added irrespective of age, gender,
and origin of the restriction.

The following were considered as exclusion criteria:
(1) neck pain or a neck-pain history in the month preceding
the survey; (2) neurological sequelae; (3) a postoperative
cervical spine; (4) tumors, infections, or inflammatory
disorders of the spine; (5) a history of fibromyalgia;
(6) a history of cervical manipulative therapy less than
2 months; or (7) a diagnosis of radiculopathy cervical.

The study’s participants were interviewed by a
physiotherapist who explained the clinical protocol. All

participants provided informed consent prior to their
participation. All procedures conformed to the Declaration
of Helsinki.

Procedures

After signing the informed consent form, participants
were referred for an initial evaluation by an examiner who
assessed the ROM restriction for the cervical rotation using
a flexion test for the OAA rotation, in accordance with
Mitchell” and with the instructions for the fleximeter (Code
Research Institute, Guarulhos, Sdo Paulo, Brazil). Then,
manipulative therapy was performed by a second therapist
who was blinded to the initial evaluation, providing the
OAA manipulation only to the participant’s side that had the
more restricted ROM. After the intervention, the ROM was
re-evaluated by the fleximeter.

Intervention

For the OAA manipulation, the participant remained
supine, and his or her head was rotated to one side. The
therapist stood in front of the head of the stretcher. With the
middle and ring fingers of one hand, the therapist contacted
the mastoid process. With the palm of the other hand, the
therapist then contacted the participant’s jaw line and cheek.
A slight traction was cranially introduced with both hands.
When joint tension was perceived by the therapist, a high-
velocity, low-amplitude thrust was performed in the
direction of traction, with a gentle rotary force. The OAA
manipulation was performed only to the side of the more-
restricted ROM.

Outcome Measures

The test for rotation in the flexion of the OAA joint
occurred in accordance with Mitchell. Therefore, the patient
was positioned supinely, and the therapist was standing in
front of the participant’s head. The therapist made contact in
the occipital region with both hands, supporting the patient’s
head and causing cervical flexion to the limit. Maintaining
that positioning in maximum flexion, the therapist then
rotated the patient’s head to both sides, up to the limit of
each side, and compared the ROM of the 2 rotations, left
and right, watching to determine which side showed the
most restriction to movement."”

The ROM was measured by the fleximeter, which
consists of a gravity action inclinometer, which has a
precision of 1°, and it is attached to Velcro strap. At the end
of each movement, the device was repositioned.

The rotations were measured with the participant in the
supine position, with the shoulders aligned with the end of
the stretcher. Lima et al'® found excellent reliability for the
fleximeter in assessing cervical rotation (ICC-0.79). Other
studies have demonstrated excellent levels of reliability for
fleximetry, both for intra- and interrater measurements in
adult populations.> Takasaki et al'® showed 163° of the
total cervical rotation in the neutral position using an MRI
in healthy participants. The current research team defined a
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restriction of rotation movement as the participant showing
fewer than 80° of rotational ROM for each side.

Statistical Analysis

The data obtained in the evaluation at baseline and the
re-evaluation postintervention were used to compare the
effects of the intervention. Data were stored in an electronic
file using Microsoft Excel (Microsoft Corporation,
Redmond, WA, USA) and were processed using the
Statistical Package for Social Sciences (SPSS), version 17
(International Business Machines, Armonk, NY, USA).

The results were presented in proportional and central-
tendency measures, such as the mean and standard
deviation. The comparison between the means was
performed by student’s ¢ test. Because of the nature of the
nonparametric distribution of the data, a correlation
analysis was performed using Spearmans method. The
calculation of the effect size was carried out considering
the difference between the mean ROM measured by the
fleximeter and the positivity of the Mitchell test and by
dividing by the standard deviation grouped on each side
and in the total population. According to Cohen,” effect
sizes 0f 0.20, 0.50, and 0.80 are considered small, medium,
and large, respectively. The significance level was
established at 5% (P<.05).

RESULTS

The study enrolled 40 healthy participants, and all
participants completed the study. Twenty-five of the
participants (62.5%) had restricted movement for the right-
side rotation, whereas 15 of the participants (37.5%) had
restricted movement for left-side rotation. The Mitchell’s
test correctly identified 14 of the 15 participants with a
restriction to the left side and 22 of the 25 participants with
restriction to the right side.

The average ROM to the right side for all participants at
baseline, without respect to their sides of restriction, was
58.60 + 14.24°, whereas the rotation to the left side was
59.62+13.61° (Table 1).

Table 2. Values Obtained for Range of Motion in Neck
Rotation for All Participants Before and After
Occipitoatlantoaxial Manipulation, With Consideration of
the Side of the Restriction in Movement as Found in
Mitchell’s Test (N =40)

Degrees of Rotation
Side of
Restriction Before After
in Mitchell’s Manipulation | Manipulation
Test n | Mean+SD | Mean+SD |P Values
Right 25
Right
Rotation 55.65+14.33 | 67.83+12.95 <.01
Left
Rotation 64.13+13.03 | 68.91+12.70 | <.01
Left 15
Right
Rotation 62.35+13.59 | 68.82+11.53 | <.01
Left
Rotation 53.53+12.22 | 66.47+10.86 | <.01

Abbreviation: SD, standard deviation.

Table 1. Values Obtained for Range of Motion in Neck
Rotation for the Left and Right Sides of All Participants
Before and After the Occipitoatlantoaxial Manipulation,
Without Respect to the Participants’ Sides of Restriction
(N =40)

Degrees of Rotation
Before After
Manipulation | Manipulation
Side Mean +SD Mean+SD | P Values
Right 58.60+14.24 | 68.25+12.22 <.01
Left 59.62+13.61 | 67.88+£11.87 <.01

Abbreviation: SD, standard deviation.

After classifying individuals according to their restricted
sides, an initial average of 55.65 + 14.33° of rotation to the
right side for participants with a right-side restriction and of
53.53+12.22° of rotation to the left side for participants with
a left-side restriction were observed. The opposite side
evidenced a rotation average of 64.13+13.03° for participants
with a right-side restriction and 62.35+ 13.59° of rotation
for participants with a left-side restriction (Table 2).

After the OAA manipulation, the ROM significantly
increased for all participants on both sides, irrespective of
the originally restricted side, both with P<.01. The rotation
increased by 9.65° on the right side, whereas the left-side
rotation increased by 8.26°. A reduction in the difference in
the ROM between the 2 sides also occurred after the
manipulation. The difference in values on the fleximeter
between the right and left sides before the manipulation was
1.02°, and after the intervention, this difference was reduced
to 0.37°. None of the participants experienced any adverse
events after the OAA manipulation.

A bilateral ROM increase was also observed for all
participants, with consideration of the side of restricted
movement that was found in Mitchell’s test. By analyzing the
restriction to the right side, the study found a mean increase
of 12.18° for that side after OAA manipulation, whereas the
same analysis for restriction to the left side showed an
average increase of 12.94° for that side.

Despite a bilateral ROM increase, a difference in the
magnitude of the changes was obtained between the more-
restricted sides and the other sides when the Mitchell’s test
was considered, with a large clinical effect. The study
showed smaller increases in ROM for the other sides than
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for the sides with more restriction. An increase was observed
of 4.78° for the right side in participants with a left-side
restriction as well as an increase of 6.47° for the left side in
individuals with a right-side restriction. The effect-size
analysis showed that participants who had positive results
on the Mitchell’s test had the highest gain in ROM to the
restricted side after OAA manipulation, with a large clinical
effect for the study’s entire population (Cohens d=1.18).

DISCUSSION

Healthy individuals can show a decreased ROM for
cervical rotation even without the presence of pain and
disability. In the current study, the manipulation of the OAA
joint resulted in an increase in the ROM for bilateral cervical
rotation, regardless of the side of the restriction that was
observed in the Mitchell’s test. The increase in the cervical
ROM after manipulation of the OAA joint, which was
documented in the current study by the use of Mitchell’s test
and the fleximeter, was clinically significant, even though
the study worked with healthy participants.

Another Brazilian study has reported values for healthy
individuals similar to the baseline values of participants that
have been described in the current study.” Other authors
have also described a reduction in the ROM for neck
rotation in asymptomatic individuals,**"** using other
measuring instruments. The average, asymptomatic
individual’s neck rotation in India has been shown to be
approximately 10° higher than the results at baseline
presented in the current study. Population differences and
the use of different instruments of measurement can
contribute to a difference in the magnitude of the neck-
rotation limitation observed, although that limitation in
healthyindividualshasbeena common finding. Symptomatic
patients show a greater reduction in the optimal neck-
rotation movement.*

The mean cervical rotation found in the asymptomatic
individuals that have been analyzed in the current study was
approximately 60° at baseline. Wainner et al** have described
a combination of 4 symptoms and signs to identify cervical
radiculopathy, one being evidence of cervical rotation to the
involved side less than 60°. That neck-rotation limitation has
also been observed in patients with mechanical neck pain,*
individuals with cervical degeneration,** and persons with
migraines.” The results found in the participants in the
current study may suggest the potential risk of starting a
painful condition in the cervical spine given that the values
found by the fleximeter are close to the ROM, which is a risk
factor to cervical radiculopathy. Several instruments have
shown good reproducibility in the measurement of cervical
rotation, being a reliable measure for use as a clinical
outcome.”

Neck-rotation movement was defined as the clinical
outcome that the current study used to examine the benefits
of the OAA manipulation. The results showed a significant
increase in the ROM of the neck rotation of approximately
10° on each side. Reid et al*® found an immediate increase in

the rotational mobility of patients with cervicogenic
dizziness when using the sustained natural apophyseal
gliding (SNAG) technique of the Mulligan method in the
C1/C2 joint, and the improvement was maintained for
12 weeks. A study investigating the effects of manual therapy
that included joint mobilization of the upper cervical spine
and of elongation for 12 weeks in patients with cervical pain,
observed an increase in the cervical rotational movement in
both treated groups.”

Some studies have found no improvement in ROM
rotation after using manual therapy. The cervical myofascial
induction technique has been shown to cause improvements
in the flexion, extension, and lateral bending of the cervical
spine of healthy individuals, but it did not modify the
rotation movement.”® The same result was described by
Fernandez-de-Las-Penas et al,”” who analyzed the effects of
a thoracic-manipulation session on individuals with cervical
pain, and by Martinez-Segura et al,*® who analyzed the
effects of a manipulative therapy on the average cervical
region. Thus, approaches directed at the upper cervical
region should be emphasized to increase the ROM of the
cervical rotation.

Previous studies have shown that Mitchell’s test
evaluates the mobility predominantly of the
C1/C2 articulation.'**! Hall and Robinson* found positive
results for the Mitchell’s test in 24 of 28 patients with
symptomatic cervicogenic headache. The researchers
indicated that the more severe the headache was, the greater
the restriction was on the Mitchell’s test. The validity of the
Mitchell’s test for identifying individuals with cervicogenic
headache has been documented.’

Theresults of the current study support the improvement
of cervical-rotation mobility with the use of the OAA
manipulation technique, which is recommended for
improving the mobility of the upper cervical spine. Other
benefits of the OAA technique have been described, such as
an increased ROM for the mouth opening,** an increased
pain threshold to pressure on the sphenoid bone* and on
the masseter and temporalis muscles® in patients with neck
pain, and a reduction in pain intensity in patients with
degeneration of the atlantoaxial joint.**

The significant increase in ROM for cervical rotation on
both sides as the result of the unilateral OAA manipulation
that was observed in the current study corroborates the
findings of Clements et al.*® Those researchers described
improvements in ROM regardless of whether the
manipulation was performed unilaterally or bilaterally.
Therefore, no need exists for the OAA manipulation to be
performed bilaterally for benefits in both directions of
rotation. That finding supports the hypothesis that the
primary benefit of manipulative therapy is related to
neurophysiological mechanisms, because an increase in
ROM on both sides after a unilateral manipulation has been
observed. Review studies on the mechanisms of manual
therapy have emphasized the neurophysiological effects of
the technique.’**” Nevertheless, identification of the ROM
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limitation in the Mitchell’s test assists in making clinical
decisions about the direction of the OAA manipulation,
because the clinical effects of the manipulation on the side
of the restriction are more noticeable.

The main limitation of the present study was the
characteristics of the study’s sample (ie, the small number of
participants and their asymptomatic profiles). The absence
of a control or placebo group is also another limitation that
should be considered. Studies with larger sample sizes that
include participants with pain and disability should be
undertaken to confirm the present results.

CONCLUSIONS

OAA manipulation has generated an increase in ROM
for bilateral cervical rotation, regardless of the side of the
restriction, and the increase was more pronounced when
considering the results of Mitchell’s test.
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