Carolyn Green

BC Office of Health
Technology Assessment, The
University of British
Columbia, 425-2194 Health
Sciences Mall,Vancouver;
British ColumbiaVéT 1Z3
Canada

A systematic review of
craniosacral therapy: biological
plausibility, assessment
reliability and clinical
effectiveness

C. Green, C.W. Martin, K. Bassett, A. Kazanjian
University of British Columbia, Canada

SUMMARY. Obijectives:The objective of this research was to review critically the
scientific basis of craniosacral therapy as a therapeutic intervention. Design: A
systematic search for and critical appraisal of research on craniosacral therapy was
conducted. Medline, Embase, Healthstar, Mantis, Allied and Alternative Medicine,
Scisearch and Biosis were searched from their start date to February 1999. Main
outcome measures: A three-dimensional evaluative framework with related appraisal
criteria: (A) craniosacral interventions and health outcomes; (B) validity of craniosacral
assessment; and (C) pathophysiology of the craniosacral system. Results:The available
research on craniosacral treatment effectiveness constitutes low-grade evidence
conducted using inadequate research protocols. One study reported negative side
effects in outpatients with traumatic brain injury. Low inter-rater reliability ratings
were found. Conclusions:This systematic review and critical appraisal found insufficient
evidence to support craniosacral therapy. Research methods that could conclusively
evaluate effectiveness have not been applied to date. © 1999 Harcourt Publishers Ltd

INTRODUCTION

Craniosacral therapy is based on the theory that
movement restrictions at the cranial sutures of the
skull negatively affect rhythmic impulses conveyed
through the cerebral spinal fluid from the cranium
to the sacrum. All structures which are in contact
with the cerebral spinal fluid, including the brain,
the spinal cord, and their protective membranes, are
seen as part of the cranio-sacral system and are
potentially affected by it. All other structures in the
body are potentially affected indirectly through
innervations arising from, or returning to, the cen-
tral nervous system, or directly through mobility of
the musculo-skeletal system.

Craniosacral practitioners (who include physio-
therapists, chiropractors, dentists, and osteopathic,
medical or naturopathic physicians, as well as other
regulated and unregulated health-care practitioners)
claim that gentle pressure on external areas, such as
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the head and back, benefits patients with a variety of
conditions, including musculoskeletal problems,
learning difficulties, sinusitis, trigeminal neuralgia,
colic and birth trauma.’?® The objective of this
research was to review critically the scientific basis
of craniosacral therapy as a therapeutic intervention.

Definition

Craniosacral therapy has been variously defined as:

...a systemic approach to evaluating and treat-
ing dysfunction occurring within the articula-
tions of the skull...*

and

...a structured diagnostic process that evaluates
the mobility of the osseous cranium, the related
mobility of the skull and sacrum and the palpa-
tion of the CRI (craniosacral thythm impulse)
throughout the body. Craniosacral osteopathic
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manipulative techniques atterpt to restore
motion to restrictions within individual sutures
of the skull, the skull as a total entity, and the
skull in relation to the sacrum, and apply
inherent force to the articulations of the vertebral
axis, rib cage and extremity.’

Recognizing both the lack of consensus as to
exactly what craniosacral therapy encompasses, and
the limited number of studies on this subject, a
broad definition was adopted for identifying rele-
vant research.

METHOD
Search strategy and sources

Studies were included if they met pre-determined cri-
teria. That is, if they reported: (1) primary data on any
manual manipulation of the cranial sutures of the
skull termed by the researchers as craniosacral ther-
apy for the purpose of effecting health benefits; or (2)
any primary research on any aspect of the cran-
iosacral system put forward in the literature on cran-
iosacral therapy as providing relevant evidence. The
search was not limited to any specific craniosacral
therapeutic technique, research design, health condi-
tion, patient population or health outcome. A search
protocol was developed, and is detailed elsewhere.

Medline, Embase, Healthstar, Mantis, Allied and
Alternative Medicine, Scisearch and Biosis elec-
tronic bibliographic databases were searched from
their start date to February 1999. Search terms
included ‘craniosacral’, ‘cranial bones,” ‘cranial
sutures,” ‘cerebrospinal pulse’ and ‘cerebrospinal
fluid’. A ‘“fugitive’ literature search was conducted
of relevant websites and professional organizations.
Retrieved articles were also scanned for relevant
citations.

Evaluative Framework

A three-dimensional evaluative framework was
developed for assessing research evidence on cran-
iosacral therapy, extending previous work in this
area.” The two main reviewers placed each study
in one of the following three categories: (A) cran-
iosacral interventions and health outcomes; (B)
validity of craniosacral assessment; and (C) patho-
physiology of the craniosacral system.

It proved feasible to include craniosacral patho-
physiology as the third dimension in the evaluation,
since deficiencies in the understanding or even
acceptance of any physiological or biochemical
mechanism have led to debate regarding this type of
evidence,' thereby stimulating research.

Under dimension A, evidence on the effective-
ness of craniosacral therapy in altering health out-
comes was graded according to the Canadian Task
Force on Preventive Health Care, formerly The
Canadian Task Force on the Periodic Health
Examination'! guidelines:

1. Atleast one properly randomized controlled trial.

[

a. Well-designed controlled trials without
randomization.

b. Well-designed cohort or case control analytic
studies.

c. Comparisons between times or places with
or without the intervention.

3. Opinions of respected authorities, based on
clinical experience, descriptive studies or
reports of expert committees.

In addition, studies were appraised using a standard
BC Office of Health Technology Assessment
Intervention Study Appraisal Form.®

Under dimension B, evidence on the reliability
of assessment of craniosacral dysfunction, criteria
were developed from two sources. The first was
Feinstein’s!? criteria for ensuring the replicability
of observations by multiple independent observers
along 13 dimensions, namely: purpose; input
challenge; procedural components; observations;
observers; scale of reporting output; scale of
disagreement; index of concordance; procedural
criteria; interpretation criteria; analysis; improve-
ments; and recommendations. Second, because
the clinical assessment tools of craniosacral prac-
titioners are diagnostic processes, eight ‘guides’
by Sackett et al.,'* aimed at evaluating the litera-
ture on diagnostic tests, were applied.

Finally, for dimension C, pathophysiology of the
craniosacral system, three aspects were considered
(Table 1). With regard to whether a causal relation-
ship exists between health and movement of cranial
bones, evaluation criteria were developed using
Hill’s criteria,’* namely: strength of association;
consistency of the observed evidence; specificity of
the relationship; temporality of the relationship;
biological gradient of the dose-response; biological
plausibility; coherence of the evidence; experimen-
tal confirmation; and reasoning by analogy. Given
the heterogeneous nature of the study designs
employed, other research pertaining to the patho-
physiological basis of craniosacral therapy was
evaluated using relatively non-specific criteria of
research quality as defined in the literature, namely
by asking whether: (i) the research design was
appropriate; (ii) sampling techniques were represen-
tative; (iii) the outcome measures were reliable and
valid; and (iv) the methods of analysis were appro-
priate.

Critical-appraisal criteria appropriate for the
class of research were applied by each reviewer
independently, compared, and disagreements resol-
ved by discussion. ‘

RESULTS

Thirty-three studies were identified providing pri-
mary data on craniosacral therapy.
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Craniosacral treatment effectiveness

Seven studies were identified and critically
appraised which reported on the effectiveness of
craniosacral therapy in altering health outcomes.
Study designs used were retrospective case con-
trol,” retrospective case series,>' before-after® and
case reports. 11318

The available studies are of the lowest (Level IIT)
grade evidence as rated by the Canadian Task Force
on Preventive Health Care’ ranking system, and are
of poor quality when judged using standard critical
appraisal criteria.® Of concern is the report by
Greenman and McPartland® of adverse effects in
some patients with traumatic brain injury.

Agreement by practitioners on
craniosacral assessment findings

Five studies were identified and critically appraised
that provided primary data on the assessment of
craniosacral dysfunction by CST practitioners.'*
The 1977 study by Upledger™ reported high inter-
rater reliability for some parameters that make up
the assessment of craniosacral movement. This
study has a number of limitations, however. None of
the subjects were distinguished as normal; that is,
all subjects studied (25 children between the ages of
3 and 5) were judged to have cranial movement
restrictions on multiple parameters. In order to
demonstrate the ability of a test to distinguish ade-
quately between affected subjects, however, a study
of this type should also include a sufficient number
of subjects classified as normal.

Furthermore, the study itself has not been repli-
cated in the intervening 20 years. More recent
research refutes Upledger’s findings. Intraclass cor-
relation coefficients were minus 0.02 in the Wirth-
Pattullo and Hayes’ study,?* 0.20 in the Hanten et
al.’s study,?® 0.08 and 0.19 in the Rogers et al.’s
study® and 0.57 in the Upledger’s 1977 study"
(recalculation). The more recent and better designed
studies were consistent in not finding assessment of
craniosacral rhythm reliable.

Pathophysiology and craniosacral
dysfunction

The potential association between health and
eraniosacral mobility restrictions

Direct evidence-Three studies®* directly exam-
ined the potential association between health and
craniosacral mobility restrictions. Two of the three
studies were cross-sectional studies, that is, the
craniosacral system and health outcomes were
measured at the same point in time. The third study
was clearly also observational (i.e. not a prospective
trial). However, insufficient description of the
methodology in this latter study precluded further
classification.

A cross-sectional study design may provide evi-
dence, albeit weak, regarding associations between
craniosacral dysfunction and disease. The above-
mentioned studies, however, ranked low according
to standard principles for judging the quality of this
type of study design. For example, key features,
such as study enrolement and population character-
istics, were not described.

The validity and reliability of subjective methods
for classifying craniosacral movement restrictions is
especially problematic. No validation studies have
been conducted to demonstrate that craniosacral
assessment ‘measurements’ do, in fact, measure what
they are intended to. Available research on interrater
reliability has not been able to demonstrate reliabil-
ity (see previous results). In the studies by
Frymann?* and Upledger,” health states were subjec-
tively determined; no explicit classification criteria
were used to establish content validity, and cate-
gories were arbitrary, lacking face validity. The
Upledger study was particularly questionable since
classification was undertaken by parents, educators
and a variety of health-care providers, but no assess-
ment of agreement amongst them was carried out.

Indirect evidence —~ Indirect evidence was examined
from studies that investigated: (1) the existence of
movement between cranial bones; and (2) the exis-
tence of rhythmic flow patterns in cerebrospinal
fluid. This evidence has been used in debates in the
literature between sceptics who deny the existence
of these components, and proponents who use this
literature as supportive of two of the potential links
in a causal chain between craniosacral mobility
restrictions and health.

Motion/fusion between cranial bones

Nine studies were identified and retrieved that
reported on mobility or fusion at cranial sutures in
adults.’>2%2 The quality of the available evidence
was variable, as were the study designs used. Most
of the study designs were appropriate only for
hypothesis generation and were not aimed at evalu-
ating any causal association. Although incomplete,
the research evidence supported the theory that the
adult cranium is not always solidly fused, and that
minute movements between cranial bones are possi-
ble. However, none of the identified research
demonstrated that movement at cranial sutures can
be achieved manually.

Cerebrospinal fluid rhythmic flow patterns
Eleven studies reported primary data on the motion
of cerebrospinal fluid.>*** None of these studies was
undertaken to contribute to knowledge of cran-
iosacral therapy. Rather, this set of studies repre-
sents research carried out primarily to provide
neurosurgeons with data on pathophysiology per-
taining to cerebrospinal fluid motion for diagnosis,
treatment and monitoring of brain injury and other
neurological disorders.
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The research quality was variable. The method-
ological strength of a number of the studies is that
they used measurement tools capable of producing
valid and reproducible observations, for example:
intracranial pressure monitoring;>**74 magnetic
resonance imaging;**® and encephalograms/myel-
ography.®> The consistency of the observed phenom-
ena, and the fact that these studies were performed in
a discipline not linked to the practice of craniosacral
therapy, tend to strengthen the confidence that can be
placed on the observations. The limitations of the
research apply to the distinct nature of the research
questions addressed more than to questions about the
existence of cerebrospinal fluid movement. For
example, most of the studies examined patients with
neurological disorders. The flow patterns observed,
therefore, may not be representative of individuals
undergoing craniosacral therapy.

DISCUSSION

This systematic review found insufficient evidence
to support craniosacral therapy. Research methods
that could conclusively evaluate effectiveness or
lack of effectiveness of craniosacral therapy as an
intervention have not been applied to date.

The available research on craniosacral treatment
effectiveness represents a low grade of evidence
conducted using inadequate research protocols. The
report by Greenman and McPartland® of adverse
effects in outpatients with traumatic brain injury
coniradicts claims that it is without negative side
effects.

I. E. Upledger, osteopath and founder of the
Institute of Craniosacral Integration, argues that:

[Plositive patient outcomes as a result of
CranioSacral Therapy should weigh greater than
data from designed research protocols involving
human subjects, as it is not possible to control
all of the variables of such studies.44

This point of view has successfully been coun-
tered by groups such as the Quantitative Methods
Working Group of the U.S. National Institutes’ of
Health Office of Alternative Medicine,* as well as
the Cochrane Complementary Medicine Field.*
Many validated measures of a variety of health out-
comes exist to measure ‘positive patient outcomes’.
Complex complementary medical systems can be
studied as ‘gestalts’ (integrated wholes) for the pur-
pose of evaluation from within an intervention/trials
framework. Claims that the scientific methods cur-
rently available are not suitable for evaluating the
therapies variously categorized as ‘non-traditional’,
‘alternative’, or ‘complementary’ are not valid.

The reliability of observation amongst multiple
observers is a basic requirement of a scientific mea-
surement tool. A high correlation indicating agree-
ment between craniosacral therapy practitioners
would, accordingly, have validated craniosacral
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rthythm as an observable phenomenon. Inter-
observer agreement studies have found, however,
that assessment of craniosacral dysfunction by prac-
titioners of craniosacral therapy is unreliable, i.e.
two or more assessors do not agree on craniosacral
findings to the extent required of scientific mea-
sures.

The available research was not able to demon-
strate, conclusively, a causal relationship between
restrictions/misalignments in the movement of cra-
nial bones and health. A key appraisal issue for this
literature is the validity of the tools used to measure
craniosacral dysfunction.

Two sets of research were identified and criti-
cally appraised providing indirect evidence on the
question of whether or not there is an association
between health and craniosacral dysfunction. This
research provides some support for the claims that:
minute movement between cranial bones is possible
and that cerebrospinal fluid flows in a pulse-like
rhythmic manner. However, the support for these
two claims does not adequately support the theory
that craniosacral dysfunction is associated with
health outcomes, because the relationship between
these discrete phenomena has not been studied.
There is no evidence to show they are linked in a
way that would connect cranial bone positions to
health.

Missing from the causal chain are evidential
links to show that different cranial bones positions
produce different cerebrospinal fluid flow patterns
and that such different cerebrospinal fluid flow pat-
terns produce different health outcomes.

These significantly large gaps in the scientific
chain of evidence, coupled with a noticeable lack
of discussion of the leaps or assumptions made,
undermine the validity of any conclusions drawn
on the basis of current evidence. At the same time,
they offer considerable opportunities for evidence-
based practitioners and researchers to enter this
field.
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