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ABSTRACT

Background: It has generally been
assumed that spinal manipulation has the
biomechanical effect of increasing spinal
range of motion. Past research has shown
that there are likely no lasting changes to
passive range of motion, and it is unclear
whether there is an increase in active range of
motion after manipulation.

Objective: To study changesin active cervical range
of motion after spinal manipulation of the cervical spine.

Design: A double-blind randomized controlled trial at the out-
patient clinic Phillip Chiropractic Research Centre, RMIT Uni-
versity, Melbourne, Australia.

Methods: One hundred five patients with cervicogenic head-
ache were randomized into 2 groups. After a baseline observa-
tion period, Group 2 received manipulation (toggle recoil) to
the cervical spine, whereas Group 1 received sham manipula-
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tion. In the next trial phase, Group 1 received
manipulation, whereas Group 2 received no
treatment. This was followed by the final
trial phase, in which Group 2 received
sham manipulation and Group 1 received no
treatment. After each trial phase, active range

of cervical motion was measured with a
strap-on head goniometer by 2 blinded exam-

iners.

Results: After receiving spind manipulation, active range

of motion in the cervical spineincreased significantly (P <

.0006) in Group 2 compared with Group 1, and this difference

between the trestment groups disappeared after thethird trid phasein
which Group 1 a o received manipulation, as expected.

Conclusion: Spinal manipulation of the cervical spine increases
active range of motion. (J Manipulative Physiol Ther 2001;24:552-5)
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INTRODUCTION

With increasing evidence that spinal manipulation may
have an effect on some disorders'-3 and not on others,*5 it
becomes important to try to elucidate the biomechanical/
physiologic basis for such experimental observations. It is
generally assumed among practitioners that spinal manipu-
lation affects the biomechanical behavior of the spinein
some way. Most common is the assumption that spinal mani-
pulation results in an increase in either passive or active
range of motion.5”

Changes of passive range of spinal motion after spinal
manipulation have been studied under randomized, con-
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trolled, and blinded conditions,® and it seems relatively cer-
tain that there are no lasting changes in passive range of
motion after manipulation, although it is possible that there
may be a short-term increase in passive range of motion
immediately after manipulation.®°

Several uncontrolled studies have suggested that active
range of motion increases after manipulation,'"'# but the
only blinded controlled study'® failed to demonstrate an
increase of active range of motion after spinal manipulation.
However, that study compared an active control group
(mobilization) with a manipulation group, and the results
aretherefore difficult to interpret.

This study aimsto investigate changes in active range of
motion as a result of spinal manipulation (toggle recoil)
under double-blinded, randomized, controlled conditions.

METHODS

Through media advertisements, 105 patients with cer-
vicogenic headache'® were identified, gave their informed
consent, and fulfilled the following inclusion criteria:

* Four or more days of headache a month for more than 6
months

» Headache located in the occipital region, with or without
forward projection

» Headache provoked by neck movements or positions, or
suboccipital manual pressure



Journal of Manipulative and Physiological Therapeutics 553
Volume 24 « Number 9 « November/December 2001

Active Range of Motion and Manipulation ¢ Whittingham and Nilsson

Table I. Mean + SEM for active range of motion in the cervical spine in the 12 weeks of the trial

Week O Week 3 Week 6 Week 9 Week 12
Group 2
N 55 55 56 54 53
Right rotation 57° +1.5° 57°+1.4° 67°+1.2° 69° + 1.1° 70°+1.1°
Left rotation 54° + 1.6° 55° + 1.4° 67°+1.2° 68° + 1.1° 69° + 1.1°
Right lateral flexion 38°+1.4° 37°+1.2° 46° £ 1.1° 46° + 1.2° 47° + 1.1°
Left lateral flexion 36°+1.2° 36° + 1.4° A4 +1.2° 44° +1.2° 45°+1.1°
Group 1
N 49 50 49 49 49
Right rotation 56° + 1.4° 56° + 1.6° 57° + 1.4° 73°+1.6° 73°+1.3°
Left rotation 54° + 1.6° 54° + 1.6° 56° + 1.4° 71°+1.6° 72°+£1.6°
Right lateral flexion 39°+1.1° 39°+1.3° 39°+1.1° 48° + 1.3° 40° + 1.4°
Left lateral flexion 38°+1.3° 38°+1.1° 39°+1.3° 47° + 1.4° 47°+1.3°

* Objectively decreased upper cervical range of motion by
goniometer or functional radiography

* Associated ipsilateral neck, shoulder or arm pain

* History of head and/or neck trauma.

The subjects were randomized into 2 treatment groups.
Group 1 consisted of 29 women and 20 men with a mean
age of 39.4 years (SD = 11.6), whereas Group 2 consisted of
34 women and 22 men with a mean age of 41.9 years (SD =
12.5). Randomization was done by the blinded drawing of
patients' names from box. After registering entry data (week
0) the trial was conducted over 12 weeks as follows:

« Trial phase 1: A 3-week period of baseline observation
for both groups.

e Trial phase 2: A 3-week period in which Group 2
received spinal manipulation to the upper cervical spine

3 times per week, and Group 1 received sham manipula

tion 3 times per week.

 Trial phase 3: A 3-week period in which Group 2 re-
ceived no treatment and Group 1 received spinal mani-
pulation to the cervical spine 3 times per week.

« Trial phase 4: The final 3-week period in which Group 2
received sham manipulation 3 times per week and Group

1 received no treatment.

Inweeks0, 3, 6,9 and 12, active cervical range of motion
was measured by 2 blinded examiners who had demonstrat-
ed excellent interexaminer reliability for these measure-
ments in pretrial testing (Pearson r = 0.90-0.98).17 Active
range of motion was measured with a strap-on head
goniometer consisting of an inclinometer dial for measuring
lateral flexion and a compass dial for measuring rotation
(Rangiometer, Maker, Inc). Right and left rotation and right
and left lateral flexion were measured with the subjects sit-
ting upright in an ergonomic receptionist’s chair, their feet
flat on the floor and arms at their sides. Subjects were
instructed to carry any of the movements asfar asthey could
without pain until all muscle stretching had seized. The
blinded examiners ensured that the subjects performed the
movements in the proper planes of motion. Subjects were
blinded by being unaware of the changes expected and by
the use of sham manipulationsin 1 of the 3-week periods.

The manipul ative technique used in this study was a sin-
gle toggle-recoil thrust (a short-lever, high-velocity tech-
nique),*® and the sham manipulation was delivered with a
deactivated Pettibon (Spinal Technologies, Gig Harbor,

Wash) instrument. All treatments were administered by the
same chiropractor (WW), and indications for manipulation
were fixations identified by motion palpation or radiograph-
ic examination (flexion-extension studies).

All statistical comparisons were 2-tailed by using the F
distribution (variance-ratio test) for data from weeks 3, 6,
and 12.

This study was approved by the RMIT University Ethics
Committee.

RESULTS

Two patientsin Group 2 dropped out during the trial asa
result of moving from the area and increased work pressure,
respectively. One patient in Group 1 dropped out for un-
known reasons and could not be traced.

As illustrated in Figures 1 through 4, active range of
motion increased significantly during the spinal manipulation
periods. For al graphs, baseline cervical range of motion did
not differ significantly between the groups (P = .21-.95).
After the manipulation period for Group 2, thisgroup had sig-
nificantly greater active range of motion in al directions (P <
.006), with amean increase in range of motion of 8° to 12° in
each of the 4 directions of movement. After the manipulation
period for Group 1, the 2 groups were again similar (P = .12-
.25) because active range of motion in Group 1 had now
increased a similar number of degrees, and thisincrease last-
ed until the end of the trial in week 12. Actual degrees of
active range of motion for the 2 groups are given in Table 1.

DISCUSSION

We found a consistent and statistically significant in-
crease in active range of motion in the cervical spine after
manipulation.

Thisisin contrast to the findings of the only other ran-
domized, controlled trial of change of active range of mo-
tion after spinal manipulation.*®> However, that study com-
pared changes in a spinal manipulation group with changes
in a spinal mobilization group, and active range of motion
increased in both study groups. Active range of motion
seemed to increase more in the manipulation group than in
the mobilization group, and the lack of statistically signifi-
cant differences between the 2 groups after treatment may
have been the result of a masking effect of the increased
range of motion in the spinal mobilization group (ie, that
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Fig 1. Developmentsin mean active right rotation during the 12-
week trial period.
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Fig 2. Developmentsin mean active range of |eft rotation during the
12-week trial period.

study design waslessthan ideal because of an actively treated
control group).

We have chosen not to include the movements of flexion
and extension in this study. These movementsin the cervical
spine are gravity assisted at the end of their range, and
because of the relatively large mass of the head, it has been
argued that cervical flexion and extension are essentially
passive movements at the end of their range.'®

We used a cross-over design, which inits usual (pharmaco-
logic) application requires the therapeutic intervention to be
fully reversible within the time frame of the wash-out period
because the same subject is* used” twice. However, in our use
of this design, the subjects are not, in fact, “used” twice; the
results should be interpreted as a standard controlled designin
weeks 0 to 6, with a double check added in weeks 7 to 12, dur-
ing which any significant differences would be expected to dis-
appear. The use of the cross-over design in this manner solves
the ethical dilemma of standard controlled designs, in which
half of the subjects do not receive an effective trestment.

CONCLUSION

Although we attempted to blind the subjects by using a
sham manipulation period, we cannot be absolutely certain
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Fig 3. Developmentsin mean active range of right lateral flexion
during the 12-week trial period.

oy
?

Washout

Q)
<)
Q
(2]
c
&
@
£ Manipulation
< .
S 40 Baseline Manipulation p=0.25
° [
g
5 p=0.36 p<0.001
o} ™ Group 1
S —*— Group 2
o
20 T T T 1
0 3 6 9 12
Week

Fig 4. Developments in mean active range of |ft lateral flexion
during the 12-week trial period.

that this part of the blinding was successful in all subjects.
However, even if some subjects were able to differentiate
between the sham manipulation and the real manipulation,
they were still blinded to the expected treatment effect.

The blinding of the examiners was achieved without diffi-
culty by keeping them ignorant of treatment group alocations.
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