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Abstract

Introduction: There is considerable controversy surrounding craniosacral therapy (CsTh). To date, there have been few research
studies examining the effects of CsTh when used to treat dysfunction of the musculature of the craniomandibular joint.

Materials and Methods: Five craniosacral techniques (CsT) were used and their effects recorded with time/motion analysis. The
study was carried out under placebo-controlled conditions with the intention of providing relevant data. Opening and closing speeds
(velocity) of the mandible were measured twice on all test subjects using the K7 measuring system (Myotronics, Tukwila, WA, USA)
in order to objectively record and display graphically the kinetic differences pre- and post-CsTh treatment.

Results: The jaw closing speed was clearly increased after the initial CsTh treatment in both test subjects requiring treatment (dys-
functional group) and healthy test subjects. Terminal velocity at the time of tooth contact during rapid closing of the jaw was also
significantly increased in both groups.

Conclusion: The results of this study demonstrate that where there exist craniomandibular dysfunctions that are not the result of

problems with occlusion, the movement of the mandible could be influenced by CsTh treatment. This research indicates that the

arthrokinetic dysfunctions in the musculature of the craniomandibular system may be positively influenced by CsT.
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Abbreviations

CSTH: Craniosacral Therapy; CST: Craniosacral Techniques; CST:
Craniosacral Therapist; TT: Terminal Tooth Contact; TT SL: Ter-
minal Tooth Slow Contact; TT F: Terminal Tooth Fast Contact; OP
SL: Opening Speed Slow; OP F: Opening Speed Fast; CL SL: Closing
Speed Slow; CL F: Closing Speed Fast; PRE-CST: Pre-Cst Treatment;
PRE-PL: Pre-Placebo/Sham Treatment; POST-CST: Post-Cst Treat-
ment; POST-PL: Post Placebo/Sham Treatment

Introduction

Osteopathy in the cranial area, also referred to as “Osteopathy
of the Cranial Field” (OCF), may be traced back to W.G. Sutherland,
DO, who developed the concept in the 1940’s. Craniosacral therapy

(CsTh) was developed from a particular form of osteopathy and, in
its current form, was primarily shaped by osteopaths Upledger and
Sutherland [1,2]. Many TM] problems are caused by compression
of the cervical joints, which involves dental and physical therapists
to intercept many serious conditions. Following a coordinated ap-
proach to treatment is required [3]. Other authors emphasize the
complexity of the joint system which is reflected in the range and
diversity of the thorough examination [3]. Multimode treatment is
necessary in the long-term resolution of the disorders and these
range from medicinal, nutritional and psychological therapies to
occlusal equilibration and physiotherapy [4]. There is agreement
in literature that an association between the postural inclina-

tion of the cervical spine and the position of the mandible can
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be demonstrated [5]. Numerous studies have demonstrated func-
tional interactions of a predominantly morphologic and neuro-
muscular nature which have been suspected to influence the
entire system of cranial, cervical, dorsal and sacral structures:
Any disturbance of one segment would affect the entire system
[6]. Experiments have shown that changes of the occlusal height
and jaw position led to changes of the upper cervical spine and
evoked reactions of the motor and autonomic nervous system
[7]. King was one of the first to measure the cranial rhythmic
impulse by laser-Doppler flowmeter, which could in turn lead to
definitive, evidence-based research [8,9]. To date, there has been no
formal verification of the effectiveness of this treatment in the
subarea of craniosacral osteopathy on craniosacral bone/"the cra-
niosacral region” and there is a lack of objective validation in this
field still totally [10,11]. Despite extensive literature on CsTh there
have been limited research studies or documentation concerning
the effects of CsT on craniomandibular dysfunctions [12-16]. Con-
sequently there is only little data available to prove the efficacy of os-

teopathic and cranial manipulative treatment.

Objectives

The here presented paper tries an objective measurement of
craniofacial techniques and aims to address the following ques-
tions: Are CsT effective, and if so, is it possible to measure the ef-
fect? Does OCF affect the kinematics of the craniomandibular com-
plex? Is the kinesiographic measuring system, (i.e.,, jaw motion/

speed), suitable for verifying the effects of CsT with objective data?

Material and Method

A kinematic examination was performed on each test subject
by a craniosacral therapist (CST) in collaboration with a dental
specialist, enabling those test subjects requiring treatment to be
differentiated from those who were healthy, and also identifying
those subjects with occlusion difficulties. The K7 measuring sys-
tem (Myotronics, Tukwila, WA, USA) was used to measure the ex-
tent to which each subject’s jaw mechanics were affected by the
techniques used during treatment. The K7 Evaluation System can
aid measure and record the functioning of the mandibular and its
associated masticatory muscle. The system monitors and records
distinct sets of data which can aid evaluate the neuromuscular
condition of the temporomandibular joint and assess its condition
prior to and following treatment. The data capable of being mea-

sured includes electromyography and jaw tracking. The equipment
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has been specifically designed so that it does not get in the way
of the access to the jaw and does not itself affect the condition of
the patient in any negative way. K7 uses a Windows based software

program.

It was thus possible to objectively record and represent graphi-
cally the kinetic movement of the jaw pre- and post-treatment, and
to measure the differences. The results were then assessed statisti-
cally; all average differences in excess of 5 percent were deemed to

be significant.

In the first session, the jaw closing speed of each test subject
was measured twice using the K7 measuring system. This was fol-
lowed by placebo/sham treatment and, once again, the measure-
ments were recorded twice. A second session took place an average
of eight weeks later. Here, the same procedure was repeated, with

the exception that an actual CsTh treatment was administered.

The metrological working hypothesis of the study - the K7

measuring system

An essential prerequisite for verifying the craniosacral hypoth-
esis is a measuring system. The K7 measuring system is suitable
for measuring mandibular opening and closing speeds (velocity)
with sufficient accuracy in order to map the effect of craniosacral
interventions [12,13]. The K7 works by using an array of sensors,
specifically eight magnetometers, (four on each side), which are
held in place. The array is worn like a pair of eye glasses on the ears
and nose. A very small calibrated and tuned magnet is affixed to the
mandibular incisors, and the movement of the jaw/magnet is dis-
played on a computer screen. This system facilitates the mapping of
craniosacral interventions with objective data. The following have

been assumed as the metrological working hypothesis of our study:

e The K7 jaw tracking measuring system accurately mea-
sures the opening and closing speeds of the mandible as it

moves through time and space.

e  The K7 jaw tracking measuring system offers the possibili-
ty of a kinesiographic measurement of the maximum speed
of the mandible through until, and at the point of, terminal
tooth contact.

e  The printout of such movement includes both a descrip-
tive and numerical analysis of all the speeds of mandibu-
lar movements, including the speed of the mandible at the

time of terminal tooth contact.
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Figure 1: Sensor array (left panel) and printout of analysis of all

the speeds of mandibular movements (right panel).

The craniosacral working hypothesis of the study

Five CsT were used in this study in order to ascertain and quan-
titatively measure the effect of various osteopathic treatments on
jaw function as measured by the speed at the point of terminal
tooth contact. The effect of five different CsT on the kinematics of
the craniomandibular system have been validated kinematograph-
ically with the K7. These are as follows: cranial base release; pari-
etal lift; sphenoid lift; alternate rotation of the temporal bone (i.e.,

Os temporale); and compression/decompression of the mandible.

e Hypothesis I: Actual treatment is effective in the overall

random sample.

o  Hypothesis II: Placebo/sham treatment is less effective in

the overall random sample than with actual treatment.

o  Hypothesis III: Actual treatment is more effective in sub-

jects requiring treatment than in healthy test subjects.

e  Hypothesis IV: Placebo/sham therapy is less effective in
subjects requiring treatment compared to the actual treat-

ment group.

The test subject collective

All test subjects were patients at the Clinic for Integrative Den-
tistry Munich, Germany and had noninvasive craniomandibular
TM] treatment. They were informed about the nature of the study,
and their identities were blinded in the study. So test subjects were
prevented from knowing which treatment they had received. The
present study was executed as a retrospective case control study

and waived approval by IMD-Berlin forensic accredited Institute
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DIN EN 15189/DIN EN 17025. All patients gave their written in-

formed consent.

The collective comprised eleven female and eleven male test
subjects, aged between 20 and 40, who had not reported any sub-
jective problems with their craniomandibular system (i.e., jaw
joints, muscles and teeth). The average age of the female test sub-
jects was 29.9, and for the male test subjects the average was 31.0.
The average age of the overall random sample was 30.5. Sub-groups
consisted of 17 test subjects not requiring treatment and five test

subjects requiring treatment.

Determination of the effectiveness of craniosacral techniques

It was assumed that positive or negative changes to the mea-
sured values were the result of the method used in the treatment

group.

The difficulty of precluding the effect of the placebo/sham treat-
ment on the results, compared to those for the actual treatment,
was counteracted by the fact that placebo/sham treatments were
always carried out before the actual treatment. The aim of this was
to minimize any subjective effects that could not be eliminated with

manual therapy in the post-actual therapy follow-up.

The null hypothesis comprises the statement that the five CsT
applied do not produce any statistically relevant changes in terms
of the measuring parameters under examination. The effectiveness
of the CsT were determined based on the following parameters and
measured values (Terminal tooth contact (TT) after slow closing
(terminal tooth contact slow(TTs) and terminal tooth contact after
fast closing (terminal tooth contact fast (TTf)) before and after ac-

tual treatment, and before and after placebo/sham treatment:

If the occlusion is perfect, the final TT speed will be relatively
fast. If there is disturbingly early tooth contact, as a noxious influ-
ence there is a proprioceptive braking/restraining of the speed of
contact between the teeth, and the maximum TT speed will be re-
duced. The velocity at the time of terminal tooth contact is an as-
sessment criterion for the absence of occlusion disturbance, i.e., the
faster the speed at tooth contact, the less disturbance there is dur-
ing proprioception on tooth contact. Terminal tooth contact thus
emerges as an extremely important assessment criterion for the
quality of occlusion or, in other words, the integrity of the stomato-

gnathic system.
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Opening and closing speed (velocity in mm/sec)

The opening and closing speed were measured twice in an ini-
tial session with the K7 for all test subjects, after which they were
treated with the placebo/sham therapy, and then measured twice
again. The measurement reports were evaluated statistically in av-

erage:

e Fast opening speed (op f); average fast opening speed (op
af); slow opening speed (op sl); average slow opening
speed (op asl) (velocity in mm/sec)

e  Slow closing speed (cl sl); average slow closing speed (cl
asl); fast closing speed (cl f); average fast closing speed (cl

af) (velocity in mm/sec)

Statistical methods

Statistical analysis was performed using IBM SPSS, version 19
(IBM Corporation, Armonk, NY, USA). All data was presented as a
mean * standard mean error. The two-sided unpaired t-test was
used in determining the differences in the groups while a Spear-
man coefficient was used in examining the correlations’ presence.

Data was considered significant where the value was p<.002.

Results

The initial functional diagnostics performed with the K7
showed normal findings, not requiring treatment, in three female
and nine male test subjects, and kinesiographic findings requiring
treatment in three female and two male test subjects. The thresh-
old indication for treatment was defined as severe lateral devia-
tion in the opening movement of the mandible from a closed jaw
(teeth together) position. Among those healthy test subjects with
no lateral deviation, but with severely reduced terminal tooth con-
tact due to mechanical occlusal problems, were eight test subjects
with occlusal disturbances and nine without occlusal disturbances.
The measurement results from this study are divided into three

sections:
e  The measured values for the overall random sample before
and after actual treatment (to verify hypothesis I).
e  The measured values for test subjects requiring treatment
(to verify hypotheses III).
e  The measured values for test subjects requiring treatment

(to verify hypotheses 1V).
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The color codes used in the graphs are as follows

Post-treatment average value

Figure

Comparison of pre- and post-actual treatment measured val-
ues - hypothesis I

Figure 2 shows the maximum fast (Vmax cl f) and average fast
(average cl f) closing speeds before and after actual treatment. The
maximum fast closing speed increased by 14.5% after treatment.
This increase is significant (P < .002). The increase in the average

closing speeds was 8.5% and is not significant (P <.102).

Figure 2: Fast closing speeds (cl f) pre- and post-actual (CsT)

treatment.

CsT/placebo: comparison (n=22) of fast closing speeds (cl f)
pre- and post-treatment - hypothesis II
Figure 3 shows that fast closing speeds increase significantly

following actual treatment compared to placebo/sham treatment:
e cl f increased significantly after actual treatment by 48
mm/sec; p<.002.
e cl f decreased significantly after placebo treatment by 8.6
mm/sec; p<.049.
e cl fwas 5.7 mm/sec faster after actual treatment than be-
fore placebo treatment; p<.779.

e cl f was 33.3 mm/sec faster after placebo treatment than

before actual treatment; p<.365.
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Figure 3: CsT/placebo comparison of fast closing speeds (cl f)

before and after treatment

The standard deviations were as follows: 30.6 for cl f pre-CsT,
27.5% for | f pre-pl, 31% for cl f post-CsT and 32.6% for cl f post-pl

of the respective average values.

CsT/placebo: Comparison of fast opening speeds (op f) pre-
and post- treatment

A comparison of fast opening speed measurements pre- and
post-placebo treatment showed a significant decrease of 16.6 mm/
sec (-6%). A significant change in measured values pre- and post-
placebo treatment was found (p<0.034); the fast opening speeds
fell by 18.9 mm/sec (6.8%) after placebo treatment. There was a
difference of 0.9 mm/sec (p<0.291) between post-CsT (op f post-
CsT) and post-placebo treatment (op f post-pl).

Figure 4 also shows that fast opening speeds reduced significantly
following placebo treatment:
e op fincreased by 3.3 mm/sec after CsT treatment; p <.985.

e opfwas 4.5 mm/sec faster after actual treatment than be-

fore placebo treatment; p <.895.

Figure 4: CsT/placebo comparison of fast opening speeds (op f)

before and after treatment.

31

The standard deviations were as follows: 32% for op f pre-CsT,
32.7% for op f pre-pl, 31.7% for op f post-CsT and 39.4% for op f

post-pl of the respective average values.

CsT/placebo: Comparison of terminal tooth contact, slow (TT
sl) and fast (TT f), pre- and post-treatment in test subjects
without occlusion problems (n = 9)

Figure 5 charts the CsT/placebo comparison of TT sl and TT f
values before and after treatment in nine healthy test subjects with-
out occlusion problems. The key point is the significant increase in
TT f from 48.72 to 75.8mm/sec (p < 0.008) after CsT treatment.
This represents an increase of 55.8%. The standard deviations
were 79.4% for TT f pre-CsT and 68.4% for TT f post-CsT.

e  TTslshowed an insignificant decrease from 8.4 to 7.4 mm/
sec after CsT treatment

e  TT sl showed an insignificant decrease from 7.7 to 7.6mm/
sec after placebo treatment.

e TT fshowed an insignificant decrease of 1.57mm/sec after

placebo treatment.

Figure 5: CsT/placebo comparison of terminal tooth contact,
slow (TTsl) and fast (TT f), before and after treatment in test
subjects without occlusion problems (n=9).

CsT/placebo: Comparison of opening speeds, slow (op s) and
fast (op f), pre- and post- treatment, in test subjects requiring
treatment (n = 5)
The respective value pairs are not significant.
The individual changes in measured values show the following:
e op sl decreased by 9.1 mm/sec after CsT treatment;
p<0.313.
e op sl increased by 8.1 mm/sec after placebo/sham treat-
ment; p<0.438.
e opslpost-CsT was 2.9 mm/sec faster than op sl pre-pl, and
at p<0.999 is not significantly different.
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The standard deviations were as follows: 8.8% for op sl pre-CsT,
23.% for op sl pre-pl, 34% for op sl post-CsT and 26.7% for op sl

post-pl of the respective average values.

e op f decreased by 89 mm/sec after CsT treatment;
p<0.999.

e op f decreased by 9.6 mm/sec after placebo/sham treat-
ment; p<0.813.

e op f post-CsT is not significantly different to op f pre-pl;
p<0.625.

The standard deviations were as follows: 24.6% for op f pre-
CsT, 29.8% for op f pre-pl, 28.7% for op f post-CsT and 35.5% op f

post-pl of the respective average values.

Figure 6: CsT/placebo comparison of opening speeds, slow
(op sl) and fast (op f), pre- and post-treatment in test subjects

requiring treatment.

Closing speeds in the group of test subjects requiring treat-
ment (n=5) before and after treatment, comparing CsT and
placebo treatment

The individual changes in measured values show the following:
e cl sl decreased by 1.0 mm/sec after CsT treatment;
p<0.813.
e cl sl increased by 24.4 mm/sec after placebo treatment;
p<0.313.
e clslpost-CsT was 237 mm/sec faster than cl sl pre-pl, but
at £0.188 not significantly different.

The standard deviations were as follows: 38.5% for cl sl pre-
CsT, 21.8% for cl sl pre-pl, 50.1% for cl sl post-CsT and 53.5% for cl

sl post-pl of the respective average values.
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. cl f decreased by 23 mm/sec after placebo treatment;
p<0.438

. cl f post-CsT is not significantly different to cl f pre-pl;
p<313.

The standard deviations were as follows: 32% for cl f pre-CsT,
30.5% for cl f pre-pl, 30.8% for cl f post-CsT and 37.2% for cl f post-
pl of the respective average values.

Figure 7: CsT/placebo comparison of closing speeds, slow (op sl)
and fast (op f), pre- and post-treatment in test subjects requiring

treatment.

CsT/placebo: Comparison of terminal tooth contact, slow (TT
sl) and fast (TT f), pre- and post-treatment in test subjects re-
quiring treatment (n=5)

The results relating to hypothesis III (i.e., CsT treatment is ef-
fective in subjects requiring treatment) and IV (i.e., in this random
sample, placebo treatment is less effective in subjects requiring
treatment compared to actual treatment) are shown in Figure 8.
With respect to the validity of hypothesis I, the chart also shows a
significant rise in fast closing speed after CsT treatment in a com-

parison of the values pre- and post-treatment.

The terminal tooth contact on slow closing before CsT treatment
(TT sl pre-CsT), on slow closing before placebo treatment (TT sl
pre-pl), on slow closing after CsT treatment (TT sl post-CsT), on
slow closing after placebo treatment (TT sl post-pl), on fast closing
before CsT treatment (TT f pre-CsT), on fast closing before placebo
treatment (TT f pre-pl), on fast closing after CsT treatment (TT f
post-CsT) and on fast closing after placebo treatment (TT f post-pl)

are shown in Figure 8.
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Figure 8: CsT/placebo comparison of terminal tooth contact,
slow (TTsl) and fast (TT f), before and after treatment in test
subjects requiring treatment (n=5).

The changes in the measured values show the following:

e TT sl decreased by 1.0 mm/sec after CsT treatment;
p<0.625.

e TT sl increased by 4.0 mm/sec after placebo treatment;
p<0.188.

e  TT sl post-CsT is not significantly different to TT sl pre-pl;
p<0.125.

The standard deviations were as follows: 10.7% for TT sl pre-
CsT, 45% for TT sl pre-pl, 11.7% for TT sl post-CsT and 96.3% for

TT sl post-pl of the respective average values.

e TTfdecreased 15.2 mm/sec after CsT treatment; <0.999.

e TT f decreased by 4.1 mm/sec after placebo treatment;
p<0.999.

e TT f post-CsT is not significantly different to TT f pre-pl;
p<0.81.

The standard deviations were as follows:43.6% for TT f pre-CsT,
48.3% for TT f pre-pl, 73.5% for TT f post-CsT and 35.3% for TT f

post-pl of the respective average values.

Summary of results

Following placebo/sham treatment, a significant increase in
the mandible closing speed and a decrease in the opening speed
were recorded for the overall random sample. The mandible clos-
ing speed was clearly faster after CsTh treatment in both test sub-

jects requiring treatment and healthy test subjects. A significant
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decrease in jaw opening speed was recorded in healthy test sub-
jects after placebo/sham treatment. Terminal tooth contact during
fastjaw closure was significantly faster in both healthy test subjects
and those test subjects requiring treatment with no occlusion dif-
ficulties, in both treatment groups, i.e., after CsTh or placebo treat-

ment (Figure 9).

Figure 9: Summary of results. Legend: Green columns show co-
hort without occlusal or TM] problems ; red columns show cohort

with occlusal and TM] problems; grey line shows placebo.

The acceptance level among test subjects was extremely high.
There were no test subjects for whom the method of taking mea-

surements was cause for withdrawal from the study.

Discussion

The measured values from the study are significant for the fol-

lowing reasons:

e  Fast closing speeds were faster after CsTh treatment com-
pared to placebo/sham treatment, and increased signifi-
cantly after CsTh treatment of both healthy test subjects
and those subjects requiring treatment.

e Fast opening speeds decreased significantly after placebo
treatment.

e TT increased for fast closing in both healthy test subjects
without occlusion problems, and test subjects requiring

treatment without occlusion problems.

The procedures required to undertake this study were repeated
with a high degree of consistency. Using the data, it was possible

to demonstrate that movements of the jaw joint apparatus, which
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may be measured with the K7, may be influenced with the CsT used

here.

Verification of hypotheses

Hypothesis I: assumed that CsT would be effective in the over-
all random sample when the pre- and post-treatment values were
compared. The validity of this assumption can be confirmed with
respect to the maximum closing speeds. A comparison of pre- and
post-treatment values shows a significant increase in the fast clos-
ing speed of 48 mm/sec (14.5%; p<0.0002).

Hypothesis II: concerns the maximum fast closing speeds and
fast opening speeds obtained in a comparison of CsT and placebo
treatment. Both speeds increased significantly, i.e., by 48 mm/sec
(14.5%; p<0.002) and 16.6 mm/sec (6%; p<0.034) respectively
after CsT. At the same time, the fast closing speeds decreased sig-
nificantly, i.e., by 8.6 mm/sec (=2.3%; p<0049) after placebo treat-
ment. These measuring parameters demonstrate that placebo
treatment is less effective than CsT and, furthermore, appear to
confirm that CsT produce the anticipated changes. This statistically

relevant increase in fast closing speeds indicates the following:

e The CsT applied here affect the closing speeds of the cra-
niomandibular system and the associated contiguous liga-

mentous structures.

e  CsT specifically affect the closing speeds with respect to

any increase in speed.

e This CsTh effect is physiologically beneficial as it may be
assumed that the craniomandibular apparatus is in a more
optimal functional state in terms of the muscles, capsular
and ligament apparatus and its proprioception, with re-

duced strain/restriction, the faster it is able to move.

The significant decrease in fast closing speeds after placebo
treatment may be explained by the excessive opening movements
required of test subjects as part of the process of recording the ki-
nematics of the jaw joint. These opening movements cause fatigue
in the jaw joint apparatus in the absence of CsT, as a result of the
severe expansion processes in the ligaments and muscular parts of
the jaw joint. The reduction in fast opening speeds after placebo
treatment also confirms hypothesis II. The results support the ar-
gument that in the CsT group this fatigue is compensated for by the
application of CsT, in contrast to the placebo/sham group where

there is no such compensation.
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Verification of hypothesis in the group of test subjects requir-

ing treatment

It was determined that a test subject required treatment where
the arthrokinematics of the jaw joint were found to be disturbed
according to the results of the initial K7 findings. These functional
disturbances were, in principle, assessed as additional load factors
for the structures of the jaw joint. The positive effect of the CsT,
however, was greater in the random sample than in healthy sub-
jects. This provides an initial indication that the CsT applied here
have a positive therapeutic effect on the kinesiographic symptoms.
In relation to hypothesis III, CsT for subjects requiring treatment
appears to be effective only with respect to fast closing speeds. The
17.5% (70.9 mm/sec; p < 0.046) increase in these speeds is signifi-
cantly higher for CsT than placebo/sham treatment when the pre-
and post- treatment values are compared. The drop in fast closing
speeds of 18.6 mm/sec (7.2%; p < 0039) after placebo treatment for
healthy test subjects and 23 mm/sec (p<0.438) in subjects requir-
ing treatment also indicate poorer compensation for jaw expansion

processes and fatigue effects in the absence of effective CsT.

Terminal tooth contact

The results for TT are also of interest. Above and beyond the
research hypotheses, enlightening results were obtained from test
subjects without occlusion problems. TT was used primarily to
distinguish between occlusion disturbances caused by misaligned
teeth or raised crowns and fillings, and problems with the func-
tional structures of the jaw joint, caused by trauma, mandibular
dysfunction or high cervical blockages. The significance of CsT
for changes in measured TT values can, therefore, only be given
due consideration if occlusion disturbances are precluded. Figure
5 illustrates the results of TT for test subjects without occlusion
problems, comparing both pre- and post-treatment values, and CsT
and placebo/sham treatment. The random sample of test subjects
requiring treatment showed an increase in TT from 90.5 to 1325
mm/sec after CsT treatment (Figure 8). This represents an increase
of 46.4%. A calculation of the significance was not performed due
to the fact that the results were from a small random-sample. The
standard deviation for this sample was 79.3% for TT f pre-CsT and
73.7% for TT f post CsT.

Larger numbers of test subjects would be required in order to
verify, firstly, the standard deviations and, secondly, the validity of

the considerable increases in measured TT f values. The casuistic
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assessment of these findings seems to be particularly significant
because the TT f increase is high at 46.4%, whereas the placebo
produced no discernable change in the measured values. It is pos-
sible that the effectiveness of CsTh could be conclusively demon-
strated using larger random samples with reference only to the TT

f changes.

Study boundaries

This study was an initial pilot study with a small random sam-
ple using the five CsT applied here. As the random samples in this
study were small, the inter individual measured value ranges may

mask the possible effects of craniosacral osteopathic treatment.

Conclusions

The data shows that evaluable movements of the mandible, as
influenced by the temporomandibular joint (TM]) and associated
musculature, may be documented with values measured using the
K7, and that mandibular movement (synergy, synchronicity, and
fluidity) in healthy test subjects may be positively influenced with
CsT. Craniomandibular dysfunctions caused by occlusion cannot be
improved solely with CsT, and in the case of patients requiring oc-
clusal treatment, CsT alone are not the solution. Arthrokinematic
disturbances of the jaw joints can be treated before problems are
noticed and, by so doing, serious secondary consequences may be
avoided as far as possible. Craniomandibular dysfunctions that are
not caused by occlusion may be improved by using the CsT verified
here. Most significantly however, these results highlight that CsT
may not be regarded as a placebo treatment. The complete elucida-
tion of complex interactions underlying these processes requires

further research.
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