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PREFACE

This report presents results from the RAND study on the appropriateness of spinal
manipulation and mobilization of the cervical spine. The study was designed to as-
certain the clinical criteria for the appropriate use of cervical manipulation and mobi-
lization to treat conditions such as neck pain and headache and to document treat-
ment complications.

An extensive review of the medical and chiropractic literature was conducted to
summarize knowledge about efficacy, complications, and indications for manipula-
tion and mobilization of the cervical spine. From this literature of 507 articles, a set of
indications was created for manipulation and mobilization for neck pain and
headaches and for subcategories of patient types. A panel was convened of experts
from the disciplines of orthopedics, chiropractic, family medicine, neurosurgery, and
neurology to rate for appropriateness the indications for spinal manipulation and
mobilization.

The set of indications derived from the literature and informed sources was circulated
to the panel and rated individually by each panelist for appropriateness for manipu-
lation and mobilization. The panel of experts was convened to rate the same indica-
tions for mobilization and manipulation of the cervical spine following reporting and
discussion of the previous ratings.

This report presents the results of the final ratings. It describes the methods used for
assessing and rating the appropriateness of 1,436 indications for the use of spinal
manipulation and mobilization of the cervical spine. These findings should be of in-
terest to clinicians (particularly in the disciplines of chiropractic, physical therapy, os-
teopathy, and physical medicine) who perform manipulation and mobilization of the
cervical spine, to clinicians who deal with patients with cervical problems, and to
health researchers concerned with the appropriate indications for performing ma-
nipulation and mobilization.

This research is a joint undertaking of the Consortium for Chiropractic Research, the

Los Angeles College of Chiropractic; the Palmer College of Chiropractic, West; and
RAND.
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SUMMARY

INTRODUCTION

This report contains a literature review of 507 articles and the indications and ratings
for appropriateness of spinal manipulation and mobilization of the cervical spine
that reflect the findings of a nine-member multidisciplinary panel comprised of four
chiropractors, four medical physicians, and one individual who is both a chiroprac-
tor and a medical physician. The panel members rated the appropriateness of indi-
cations twice, using a nine-point scale where 1 = extremely inappropriate, 5 = uncer-
tain, and 9 = extremely appropriate. The panelists were chosen because of their clin-
ical expertise, professional repute, and diversity of geographic location.
Furthermore, they represent both academic and community practice.

LITERATURE REVIEW

Spinal manipulation and mobilization are used as a treatment modality for an array
of conditions, including back pain, neck pain, headache, and other somatic and non-
somatic conditions. The purpose of this review is to assess the evidence for the use
of cervical spine manipulation for the treatment of a range of conditions, primarily
neck pain and headache, and to document the complications resulting from its use.
Spinal manipulation, for the purpose of this review, is a controlled, judiciously ap-
plied dynamic thrust (adjustment) that may include combined extension and rota-
tion of the upper cervical spinal segments, or low-velocity and low-amplitude force
with the use of a short or long lever directed to spinal joint segments within patient
tolerance. These procedures often take joints into the “paraphysiological” space re-
sulting in joint cavitation. Clinical trials of treatments employing mobilization tech-
niques are also included in this review. Mobilization is defined as a controlled, judi-
ciously applied force of low velocity and variable amplitude directed to spinal joint
segment(s). A typical contact position for cervical manipulation is shown in Figure 1.

Structured database searching and consultation with experts were used to identify
studies which after further review for relevance yielded 362 primary articles on cervi-
cal spine manual therapy and 145 articles on complications resulting from such ther-

apy.
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Figure 1—Schematic Representation of an Upper Cervical Adjustment!

Focus and Criteria

First priority was given to research that used a randomized, controlled trial (RCT)
design. Second priority was given to nonexperimental studies, including cohort,
case-control, and cross-sectional studies. Case series and case reports were given
lowest priority and were included only for completeness and to document the use of
cervical manipulation for conditions for which there was little or no other evidence
available. This process generated 108 studies or reports that were judged to deal with
efficacy, from the total 362 articles: 16 RCTs, 13 cohort studies, 27 case series, and 52
case reports. The review includes data from the 108 studies. The criteria used for as-
sessing the studies of efficacy were taken from Koes et al. (1991).

Neck pain. Five RCTs, one cohort study, four case series, and 24 case reports were
identified that attempted to assess the effectiveness of cervical spine manipulation
for the treatment of neck pain. An additional four RCTs, one cohort study, and one
case series dealt with, at least in part, the effectiveness of mobilization for neck pain.
The manipulation RCTs focused primarily on subacute and chronic neck pain,
whereas four of the mobilization RCTs addressed acute neck pain.

Acute neck pain. No RCTs or case series were found that present data about the effi-
cacy of cervical spine manipulation specifically for patients with acute neck pain.
The limited literature available on mobilization for acute neck pain indicates that it
may be beneficial for some patients, at least compared to rest and cervical collar, al-
though instruction on mobilization and exercises may be equally beneficial.

lThe original line drawing appears in T. Bergman, D. Peterson, and D. Lawrence, Chiropractic Technique,
New York: Churchill Livingstone, 1993, and is used with the publisher’s permission.
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Subacute and chronic neck pain. Five RCTs of manipulation and one RCT of mobi-
lization for subacute or chronic neck pain were reviewed. Seven other studies pro-
vided additional data. Evidence from the literature reveals that cervical spine ma-
nipulation and/or mobilization may provide at least short-term pain relief and range
of motion enhancement for persons with subacute or chronic neck pain. The pub-
lished results are insufficient to make efficacy determinations separately for patients
with subacute pain and patients with chronic neck pain.

Headache. Five RCTs, 10 case series, and 19 case reports were identified that assess
the effectiveness of cervical spine manipulation for headache. One additional RCT
addressed, in part, the effectiveness of mobilization techniques for headache.

Muscle tension headache. Four RCTs of manipulation and one RCT of mobilization
for headache were reviewed. Nine other studies provided additional data. The litera-
ture is sparse but suggests that cervical spine manipulation and/or mobilization may
provide short-term relief for some patients with muscle tension (and other nonmi-
graine) headaches. The evidence for long-term benefit is much less conclusive.

Migraine headache. One RCT and five other studies of manipulation for migraine
headache were reviewed. The literature is too limited to support or to refute the use
of cervical spine manipulation and/or mobilization for patients suffering from mi-
graine headaches.

Shoulder/arm/hand pain. Acute, subacute, and chronic pain. The literature,
consisting of data from a single RCT and two case series, is insufficient to support or
to refute the use of cervical spine manipulation and/or mobilization for patients with
pain of any duration of the shoulder, arm, and/or hand.

Thoracic Outlet Syndrome, Carpal Tunnel Syndrome, TMJ disorders. No RCTs were
found to support manipulation or mobilization for any of these conditions. Isolated
case reports record clinical improvement in some patients.

Blood pressure and heart rate, cervical spine/intersegmental motion, cervical spine
curvature, miscellaneous conditions. Insufficient evidence exists to support or to
refute the use of cervical spine mobilization or manipulation for most of the above
entities. However, the literature does provide evidence that manipulation of the
cervical spine increases range of motion and intersegmental mobility. The clinical
significance of this finding is not known.

Complications

Articles documenting more than 110 cases of complications allegedly arising from
cervical spine manipulation have been published in English. The vast majority of
these complications involved vertebrobasilar accidents (VBA) with consequences
such as brainstem and/or cerebellar infarction, Wallenberg’s Syndrome (obstruction
of the posterior inferior cerebellar artery), and Locked-in Syndrome (occlusion of
basilar artery). Other reported complications include spinal cord compression, ver-
tebral fracture, tracheal rupture, diaphragm paralysis, internal carotid hematoma,
and cardiac arrest.
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Frequency of Complications

It is difficult to estimate the frequency of vertebrobasilar accidents and other compli-
cations among patients undergoing cervical spine manipulation because of the un-
certainty of both caseload and the number of cervical manipulations that patients
receive over a given period of time. The risk of complications has been estimated to
be between one in 40,000 manipulations for mild complications and one in 400,000
to more than one million manipulations for serious complications. No serious
neurological complications were found during one year among 460 physicians and
approximately 150,000 cervical manipulations in one large case series.

Based on the best available evidence, we estimate the rate of complications as a re-
sult of cervical spine manipulation to be one per one million manipulations.

RATINGS

The literature review, a set of clinical indications, and instructions for making ratings
of appropriateness were mailed to the panelists. The initial ratings of appropriate-
ness were done individually, without group discussion. The second-round ratings
used a structured method, which was based on consensus procedures developed for
the RAND/UCLA Health Services Utilization Study.?

The results showed that these physicians were able to formulate detailed lists of indi-
cations for cervical manipulation and to rate the appropriateness of each.

An increase in agreement and a decrease in disagreement arose between the initial
round and the second round. The final round rated 1,436 indications, with dis-
agreement on 2 percent of the indications. The final round rated 43 percent of the
indications as inappropriate for manipulation or mobilization. Appropriate and
uncertain indications each accounted for 16 percent and 41 percent of the total,
respectively. The frequency with which indications occur in a population of patients
is unknown and will require additional data collection to determine the rate of
appropriate use of cervical spine manipulation and mobilization.

ZA complete discussion of this method is given in R. H. Brook, “Appropriateness Method,” Clinical Practice
Guideline Development: Methodolcgic Perspectives, Rockville, Md.: AHCPR, Public Health Services, 1993.
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Chapter One
METHODS

The indications and ratings for spinal manipulation for neck pain and headache re-
ported here reflect the findings of a nine-member panel of clinicians who rated indi-
cations twice. The initial ratings of appropriateness were made individually, without
group discussion. The second-round ratings followed a structured method based on
procedures often used to bring people closer to consensus or agreement. These rat-
ings were conducted using the method developed during the RAND/UCLA Health
Services Utilization Study and described in detail elsewhere.!

The panelists were chosen on the basis of their clinical expertise, professional repute
(in professional organizations, for example), and diversity of geographic location,
with all four major census regions and Canada represented. Also, the panelists were
selected to represent a combination of academic and community practice.

The panel was chosen from individuals nominated by influential, opinion leaders in
the field of cervical care. From the medical profession, nominations were sought in
the areas of orthopedics, neurosurgery, neurology, and primary care. The final list of
individuals was then reviewed by other opinion leaders. For the chiropractic mem-
bers, recommendations were sought from both the Consortium for Chiropractic
Research and the Foundation for Chiropractic Education and Research. Again, the
final list was reviewed by opinion leaders.

PANELISTS:

Dr. Arthur Croft, a chiropractor in general practice who has published widely on
whiplash and cervical injuries.

Dr. Peter Curtis, an academic primary care physician trained in physical manipula-
tion.

Dr. Thomas Ducker, an academic neurosurgeon and editor of a major professional
journal on the spine.

Dr. Ronald Evans, a chiropractor in general practice.

' A complete discussion of this method is given in R. H. Brook, “Appropriateness Method,” Clinical Practice
Guideline Development: Methodologic Perspectives, Rockville, Md.: AHCPR, Public Health Service, 1993.
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Dr. Steve Garfin, an academic orthopedic surgeon and associate editor of a major
professional journal dealing with the spine.

Dr. George McClelland, a chiropractor in general practice.

Dr. David Sherman, an academic neurologist who has published in the area of
complications of cervical spine manipulation.

Dr. Rand Swenson, an academic neurologist with a doctorate in anatomy, who also
trained as a chiropractor.

Dr. Howard Vernon, an academic chiropractor who has conducted research and
published in the area of headache.

INITIAL INDICATIONS LIST

The project staff compiled the initial indications list using the literature review and
the advice of chiropractors, medical physicians, and physical therapists. The indica-
tions categorized persons in terms of their history, symptoms, physical and radio-
graphic findings, and response to prior treatment. We attempted to compile lists
that were detailed, comprehensive, and manageable. The lists needed enough detail
so that patients presenting with a particular indication would be relatively homoge-
neous, in the sense that doing the procedure would be equally appropriate (or inap-
propriate) for all of them. We sought to include all indications for doing cervical ma-
nipulation or mobilization that might arise in practice. At the same time, we tried to
keep the total number of indications low enough to allow the panelists to rate all of
them within a reasonable length of time.

Using the initial indications list, a group of chiropractic consultants developed a
structure designed to reflect both the literature review, which was provided to them,
and their clinical experience. This list and structure were then reviewed and modi-
fied by a general internist in consultation with project staff and medical experts staff
to ensure completeness, specificity, and comprehensiveness and to incorporate
clinical logic comprehensible to allopathic physicians.

Our initial list of indications was modified by the multidisciplinary expert panel to
better fit their clinical experience. We used this final indications list as the frame-
work for the appropriateness ratings by the expert panel in round two.

The indications were organized into 13 “chapters” which clustered indications within
major symptoms or primary problems. The chapter titles f are as follows:

1. Acute neck pain and signs of painful and/or limited active range of motion and
pain anatomically consistent with a musculotendinous distribution and no
radiculopathy.

2. Subacute or chronic neck pain and signs of painful and/or limited active range
of motion and pain anatomically consistent with a musculotendinous distribu-
tion and no radiculopathy.
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3. Peripheral pain of probable sclerotogenous distribution.

4. Pain consistent with musculotendinous involvement of the temporomandibular
joint (TMJ).

5. Acute neck pain and clinical suspicion of cervical nerve root involvement.

6. Subacute or chronic neck pain and clinical suspicion of cervical nerve root in-
volvement.

7. Generalized neck pain.

8. Acute constant headache.

9. Acute or subacute intermittent headache.
10. Chronic intermittent headache.

11. Persistent neuralgic pain consistent with cranial nerve distribution; insidious fa-
cial palsy; idiopathic insidious vertigo and/or dizziness; insidious spasmodic
torticollis in the absence of congenital, postsurgical, or postfracture etiologies;
or idiopathic insidious pharyngeal dysfunction.

12. Miscellaneous (with radiographic evidence).

13. Miscellaneous (cardiovascular related conditions).

INITIAL RATINGS

The panel members were sent the literature review included in this report, along with
ratings sheets and a set of instructions. The literature review gave all panelists equal
access to a central core of relevant literature. The rating sheets listed 1,171 indica-
tions for manipulation and mobilization and provided space for an appropriateness
rating on a scale of 1 to 9. Figure 2 contains the instructions given to the panel.

The instructions asked the panelists to use their own best clinical judgment
considering an average group of patients presenting to an average provider who
performed manipulation and mobilization. Although “average provider” is not
predefined for the panel members in the RAND consensus panels, it is discussed in
the panel so that there is a common understanding. In general terms, an average
provider is neither the best nor the worst provider. The RAND consensus method is
designed to look at the appropriateness by an average provider trained in that
procedure. In the case of manipulation, this would include chiropractors,
osteopaths, physical therapists, and physicians in manual medicine. The present
panelists are familiar with these providers and their level of competence. The RAND
method is not designed to explicitly address the issue of who is the most competent
provider. The method assumes the therapy is competently delivered, and the ratings
reflect this assumption. Appropriate care was defined to mean that expected health
benefits to the patient (e.g., increase life expectancy, relief of symptoms, reduction of
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1. Format of the Indications

The rating forms are organized in 13 chapters by clinical presentation. Within each
chapter you will be asked to rate the appropriateness of performing cervical spinal
manipulation or mobilization for different, clinically specific indications for the pro-
cedure.

See the sample rating page included. The clinical presentation is patients who present
with neck pain with painful or limited range of motion and no radiculopathy. Thirty-
six nine-point scales are shown. Each scale represents one of the 36 possible combina-
tions of critical factors. The first combination of critical factors listed under heading
“A” represents a patient with a non-traumatic or minimally traumatic etiology of their
pain, who has had no cervical spine radiographs performed and who does not have
clinical risk factors for contraindications for cervical manipulation, and who has
never before been treated with spinal manipulative therapy. A list of definitions of]
subjective terms can be found following this set of instructions.

2. The Appropriateness Rating Scale

You are asked to rate the clinical appropriateness of performing cervical spinal ma-
nipulation or mobilization using a nine-point scale as follows:

Appropriateness Ratings Relationship of Benefits to Risks

1 Risks greatly exceed benefits

2 —_

3 —_—

4 —

5 Benefits and risks about equal
6 —

7 S

8 —_

9 Benefits greatly exceed risks

For 1994, please tell us how appropriate it is to perform cervical spinal manipulation
or mobilization for each specified clinical indication. You are free to use any of the
nine points on the scale to define the degree of appropriateness you feel pertains to
each definition.

By “appropriate” we mean that expected health benefits to the patient (e.g., increase
life expectancy, relief of symptoms, reduction of anxiety, improved functional capacity,
etc.) exceed expected health risks (e.g., mortality, morbidity, pain produced by the pro-
cedure) by a sufficiently wide margin that the procedure is worth doing.

You should evaluate benefits and risks based on commonly accepted best clinical
practice for the year 1994. Consider an average group of patients with each listed indi-
cation, presenting to an average practitioner in the United States who performs spinal
manipulation. The ratings should reflect your own best clinical judgment.

Figure 2—Instructions to Panel for Reviewing and Rating Indications for Cervical Spine
Manipulation and Mobilization.
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anxiety, improved functional capacity) exceeded expected health risks (e.g., mortal-
ity, morbidity, pain produced by the procedure) by a sufficiently wide margin that
the procedure is worth doing. Extremely appropriate indications should be rated 9,
extremely inappropriate 1, and indications for which the risks and benefits were
about equal (or unknown) were to be rated a 5. The instructions also included defi-
nitions of important terms. Furthermore, the panelists were encouraged to modify
and supplement the indications lists to make them more complete and more clini-
cally relevant, but few changes were recommended prior to the meeting of the panel.

PANEL MEETINGS

The cervical manipulation panel met in Santa Monica, California, for one day on
June 17, 1994. The panelists spent the entire day discussing and re-rating the indica-
tions.

The discussion was jointly chaired by a medical physician and a chiropractic physi-
cian who participated in creating the indications list, were familiar with the litera-
ture, and were experienced in the consensus process. They were assisted by other
project staff.

After discussing and agreeing on the definitions (see Appendix A), the panelists
discussed and re-rated each chapter. During these discussions, each panelist had
individual copies of reports that summarized the initial ratings for that chapter.
Figure 3 shows one page of the report for one panelist.

From the printout of the ratings from the first round, each panelist could see the dis-
tribution of the responses of the initial ratings (the scales of 1 to 9 in Figure 3) and
how many panelists assigned each rating. In addition, each panelist saw his or her
own rating. However, no panelist was shown the individual ratings of another pan-
elist, and, therefore, each panelist received a different rating report. The distribution
of the ratings is the same on all reports, but the caret (A) below the rating line indi-
cates the panelist’s own rating. This procedure preserved the confidentiality of indi-
vidual ratings but gave the distribution of ratings for the entire group and the indi-
vidual’s own rating for that indication.

The indications list from round 1 was revised during the discussion (the number of
indications increased from 1,171 to 1,436). The changes were intended to make the
indications better fit clinically relevant categories and to make the groups more ho-
mogeneous with respect to appropriateness. For example “psychosocial stress” be-
came “significant psychosocial stress” and “depression” became “diagnosed depres-
sion.”
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Chapter Two

LITERATURE REVIEW OF MANIPULATION AND MOBILIZATION OF
THE CERVICAL SPINE

INTRODUCTION

Spinal manipulation is used as a treatment modality for an array of conditions, in-
cluding back pain, neck pain, headache, and other somatic and nonsomatic condi-
tions. Recently, research has focused on the efficacy of spinal manipulation for the
treatment of low-back pain (Shekelle et al., 1992). The purpose of this review is to as-
sess the evidence for the use of cervical spine manipulation for the treatment of a
range of conditions, primarily neck pain and headache, and to document the com-
plications resulting from its use. Spinal manipulation, for the purpose of this review,
is a controlled judiciously applied dynamic thrust (adjustment) that may include
combined extension and rotation of the upper cervical spinal segments or low-
velocity and low-amplitude force with the use of a short or long lever directed to
spinal joint segments within patient tolerance. Studies employing mobilization
techniques are also included in this review. Mobilization includes any manual ther-
apy directed at joint dysfunction that does not involve a high-velocity thrust. Studies
describing manipulation with instrumentation (e.g., activator), manipulation under
anesthesia (MUA), or manual therapies that are not directed at influencing joint
function (e.g., traction) are excluded.

METHODS

A structured database search of four computerized bibliographic databases
(MEDLINE [Index Medicus}, EMBASE [Exerpta Medica}, CHIROLARS [Chiropractic],
and CINAHL [Cumulative Index of Nursing and Allied Health Literature]) was per-
formed to identify English-only citations from 1966 to the present. Databases with
start dates after 1966 were searched from the earliest possible time. Searching of
these four databases allowed for the retrieval of citations from allopathic medicine in
North America and Europe, manual medicine, chiropractic, osteopathic, physiother-
apy, nursing, and dental temporomandibular joint (TM]J) literature.

The literature search targeted information on the efficacy of cervical spine manipu-
lation. The retrieval incorporated anatomical (cervical spine) and therapeutic
(manipulation) terms and also broad disorder terms such as neck pain, headache,
and whiplash, as well as TMJ disorders, face pain, cervical angina, and other simu-
lated visceral conditions. Keywords and search strategies were selected in coopera-
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tion with an expert librarian with previous experience in computerized health litera-
ture database searches.

Our search strategy identified 1,457 citations, which were reviewed for first-round
relevancy criteria by one investigator (a chiropractor). These criteria allowed inclu-
sion of all citations relating to manual therapy of the cervical spine. As a result of this
first-round relevancy screening, 705 citations were identified as relevant: 560 on cer-
vical spine manual therapies and 145 on complications from manual therapy to the
cervical spine. These citations were then retrieved and reviewed with stricter rele-
vancy criteria by two investigators (both chiropractors). These second-round rele-
vancy criteria allowed inclusion of all articles on utilization, efficacy, and complica-
tions of cervical spine manipulation and excluded those on technique descriptions,
diagnostic tests, outcome reliability, or other material that did not use or describe
manual therapy of the cervical spine as an intervention.

Upon completion of this screening process, 362 primary articles on cervical spine
manual therapy and 145 articles on complications were identified. Two additional
randomized controlled trials (one published and one submitted) on cervical spine
manipulation were available from the personal files of one of the investigators. In all,
108 articles on efficacy included primary data. Finally, articles describing studies or
case reports that did not employ high-velocity thrusts or mobilization techniques as
part of the treatment protocol were excluded. Table 1 classifies studies that were
used to assess the efficacy of cervical spine manipulation. Table 2 characterizes the
complications from cervical spine manipulation. The latter are mainly case studies.

The randomized controlled trials (RCTs) were assessed for quality by two indepen-
dent investigators using the scoring system of Koes and colleagues (Koes et al., 1991).
The criteria used in the assessment are given in Table 1. This system was developed
to assess the quality of RCTs of musculoskeletal therapies. This scoring system as-
signs points for the homogeneity, comparability, and follow-up of the study popula-
tion; the descriptions of the interventions given; the types of outcome measures used
and how they were assessed; and the data presentation and analysis. The maximum
score is 100. These quality ratings were then reviewed by a third researcher. If dis-
agreements between the two initial raters occurred, they were resolved by the ratings
of the third rater and by consensus following discussion. The initial agreement be-
tween the two raters was in excess of 85 percent. In the final ratings, complete con-
sensus was obtained.! When completed, the literature was further reviewed by a
physician-methodologist (a person not otherwise associated with the project, i.e., ex-
ternal to the RAND peer reviewers), an orthopedist, and a physical therapist who
practices cervical spine manipulation and lectures frequently on the topic.

LAlthough this method of rating studies has been extensively used, inter-rater reliability is not extensively
reported in the literature. Since all disagreements are resolved consensually or by using a third blinded
reviewer, the final agreement is 100 percent. Koes et al. (1991), in a recent study, report disagreement on
19 percent of 1,440 instances in which a criterion was applied. These disagreements were mostly a result
of errors in reading, and were reduced to 4 after a consensus meeting involving a third reviewer. In a sec-
ond study report, van der Wendt et al. (1995) achieved a 90 percent agreement for two initial raters.
Detsky et al. (1992), in testing the Chalmers rating method and using four pairs of raters, obtained
Spearman correlation coefficients ranging from 0.88 to 0.96 and an interclass correlation of 0.92 [(95 per-
cent confidence level (CI), of 0.81-0.98)].
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Table 1

Criteria for Assessing the Methods of Studies of Efficacy of Spinal Manipulation
(Koes et al., 1991)

Description of inclusion and exclusion criteria (1 point). Restriction to a homoge-
nous study population (1 point).

Comparability for duration of complaints, value of outcome measures, age,
recurrences, and radiating complaints (1 point each).

Randomization procedure described (2 points). Randomization procedure that
excludes bias (for example, sealed envelopes) (2 points).

Information about which group from which patients withdrew and reason for
withdrawal (3 points).

Loss to follow-up: all randomized patients minus the number of patients at main
point of measurement of the main outcome measure, divided by all randomized
patients, multiplied by 100 (maximum, 4 points).

Smallest group immediately after randomization (> 50 subjects in smallest group,
6 points; > 100 subjects in smallest group, 6 additional points).

Manipulative treatment explicitly described (5 points). All reference treatments
explicitly described (5 points).

Comparison with an established treatment (5 points).

Other physical treatments or medical interventions avoided in the design of the
study (except analgesics; advice on posture; or use at home of heat, rest, or a
routine exercise scheme) (5 points).

Comparison with placebo (5 points).

Citation of qualified education or experience, or both, of the manipulative thera-
pist (5 points).

Placebo-controlled study: attempt at blinding (3 points), blinding evaluated and
fully successful (2 points). Pragmatic study: patients fully naive (3 points) or time
restriction (no manipulative treatment for at least 1 year) (2 points); naiveness
evaluated and fully successful (2 points).

Measured and reported use of pain, global measurement of improvement, func-
tional status (activities of daily living), spinal mobility, use of drugs and medical
services (2 points each).

Each blinded measurement mentioned under point M earns 2 points.

Outcome of measures assessed during or just after treatment (3 points).
Outcome of measures assessed 6 months or longer (2 points).

When loss to follow-up is less than 10%: analysis on all randomized patients for
main outcome measures and on the most important points of measurement mi-
nus missing values, regardless of noncompliance and co-interventions (5 points).
When loss to follow-up is greater than 10%: intention-to-treat as well as an alter-
native analysis that accounts for missing values (5 points).

For main outcome measures and at main times of measurement: in the case of
(semi-) continuous variable, presentation of the mean or median with standard
error or centiles (5 points).
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Table 2

Number of Studies, by Clinical Condition, Study Design, and Type of Therapy
(M=manipulation, m=mobilization)

Study Design
RCT Cohort Case Series Case Report Total

Condition M m M m M m M m M m
Neck Pain

Acute 0 3 0 0 0 0 3 0 3 3

Subacute/Chronic 5 1 1 1 4 1 21 2 31 5

Total 5 4 1 1 4 1 24 2 34 8
Headache

Muscle Tension 3(1) 1 0 oM 7 0 99 12 1801 2@3)

Migraine 1 0 0 0 2(2) 0 1 0 4(2) 0

Total 4 1 0 0 9 0 10 1 23 2
Shoulder/Arm Pain

Acute/Sub/Chronic 0(3) 0 0 o oW 0 2(6) 1) 2(10) 1)

Thoracic Outlet 0 0 0 0() o 3 3(6) 0 38 3

Carpal Tunnel 0 0 0 0 1 0 2(1) 0 3() 0

Total 0 0 0 0 1 3 7 1 8 4
TM]J Disorders 0 0 0 0 0 0 2 (4) 0(2) 214y 02
Other Entities

BP and HR? 1 0 3 0 0 0 0 0 4 0

Cervical Motion 0 0 3 0 2 0 0 0 5 0

Cervical Curvature 0 0 2 0 2 0 0 0 4 0

Miscellaneous 1 0 3 0 5 0 7 (6) 0 16(6) 0

Total 2 0 11 0 9 0 7 0 29 0
Grand Total 11 5 12 1 23 4 48 4 94 14

Studies employing both manipulation and mobilization are classified under manipulation. Studies
having subjects with multiple conditions are numerated in the section corresponding to most sub-
jects’ conditions (or, for case reports, the first appropriate condition in the table), then included par-
enthetically in following sections to avoid multiple counting.

3Blood pressure and heart rate.

EFFICACY

The review includes data from 108 studies or reports: 16 RCTs, 13 cohort studies, 27
case series, and 52 case reports. Table 2 presents the number of studies reviewed,
classified by clinical condition, research design, and type of therapy.

Table 3 summarizes the RCTs. Table 4 shows the RCTs for neck pain and headache,
arranged by descending quality score. The RCTs range in quality from a low of 33 to
a high of 77, of a possible 100 points. Most studies scored under 50, which makes
these studies similar in quality to the studies of lumbar spine manipulation for low-
back pain. For comparison, a recent study of high quality that examined the effect of
facet joint injection for back pain (Carette, 1991) scored a 78 using the same criteria.

First priority in the literature search was given to research that used a randomized,
controlled trial design (e.g., efficacy). Second priority was given to nonexperimental
studies, including cohort, case-control, and cross-sectional studies. Case series and
case reports were given lowest priority and were included only for completeness and
to document the use of cervical manipulation for conditions for which there was lit-
tle or no other evidence available. Appropriateness is based on the effectiveness of
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the procedure as performed by the average practitioner in the community. Because
hardly any published comparative studies were found of the use of cervical spine
manipulation or mobilization that have used a community-based practitioner sam-
ple, for the purposes of informing this panel, we had to rely on studies of efficacy.
The two are related, however, for without efficacy, there can be no effectiveness.

In interpreting this report, several points should be kept in mind. First, the quality of
the studies is extremely variable. Ideally, all studies would use a randomized design
in which the manipulation is allocated to the study population so that everyone has
an equal probability of receiving the manipulation or the control procedure. This
process, by helping to ensure comparability between treatment groups, prevents
confounding by prognostic factors for the outcome (e.g., pain reduction), provided
that the study population is large enough. Because of potential selection bias and
confounding, it is impossible to make efficacy determinations using nonrandomized
studies and studies without a comparison group (case series and case reports). For
example, subjects in case series or case reports may have resolved equally well on
their own or may have had a quicker recovery or a better outcome with another
treatment. The randomized controlled trials are listed in Table 3. The quality scoring
of the controlled trials is shown in Table 4. The significance of a difference between
studies of a few points in quality scores is not known, but large differences in quality
scores between studies reflect real differences in study design, execution, and report-
ing. Itis assumed that better scoring studies are less prone to bias and are therefore
more likely to report valid results.

Second, to minimize measurement error and misclassification, the outcome should
be valid, reliable, and assessed by an examiner who is blind to exposure status. The
outcomes, especially in the case series and case reports, were subjectively (and often
unclearly) defined, were of unknown reliability and validity, and were often assessed
by an unblinded investigator. In addition, the clinical significance of outcome mea-
sures such as cervical range of motion is not well established, and similar variables
(e.g., degrees of straight-leg raising) have been shown to correlate poorly with func-
tional status in patients with low-back pain (Deyo, 1988). When pain is reported, it is
frequently measured using a visual analogue scale (VAS) that asks the patient to place
a mark on a 100-millimeter line anchored by “no pain” and “worst pain ever.”

Third, the study populations were often comprised of subjects with a variety of
symptom complexes (e.g., neck pain with and without arm pain, migraine and ten-
sion headache) and with inherently different prognoses (e.g., acute and chronic pain,
traumatic and nontraumatic neck pain). Ideally, study populations would be com-
prised of subjects with symptoms of similar etiologies and similar prognoses.
Alternatively, if sample sizes are large enough, investigators could stratify on etio-
logic or prognostic factors and perform analyses within each stratum. However,
sample sizes were generally too small to employ this strategy. Fourth, because spinal
manipulation is a term used for many techniques, the manual procedure should be
described explicitly. It was often difficult (or impossible) to discern the type of ma-
nipulation, the location (i.e., which joints of the cervical spine), and the duration
(number of treatments and total time) of care. Furthermore, many studies employed
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multiple treatments within the manipulation (or mobilization) groups, making it dif-
ficult to assess the independent effect of manipulation (or mobilization).

Finally, it would have been informative to have been able to combine data from dif-
ferent studies. Unfortunately, this was not possible due to investigators using het-
erogeneous outcome measures, including subjects with acute and chronic pain (and
not reporting results separately for each), and assessing outcomes at different post-
treatment times.

For the purposes of this review, acute pain is defined as pain of less than three weeks’
duration; subacute pain is that of three to 13 weeks’ duration; and chronic pain is
pain lasting longer than 13 weeks. Studies employing both manipulation and mobi-
lization are classified under manipulation.

NECK PAIN

Five RCTs, one cohort study, four case series, and 24 case reports were identified that
attempted to assess the effectiveness of cervical spine manipulation for the treat-
ment of neck pain. An additional four RCTs, one cohort study, and one case series
dealt with, at least in part, the effectiveness of mobilization for neck pain. The ma-
nipulation RCTs focused primarily on subacute and chronic pain, whereas three of
the mobilization RCTs addressed acute pain. The quality scores of these studies
ranged from 33 to 73.

Acute Neck Pain

Randomized controlled trials (manipulation). Howe et al. (1983), Vernon et al.
(1990), and Cassidy et al. (1992b) conducted randomized studies assessing the effi-
cacy of cervical spine manipulation for neck pain. The majority of subjects in each
trial were suffering from recurrent, subacute, or chronic pain, but the trials included
acute pain subjects. The investigators did not stratify their results by duration of
pain.

Randomized controlled trials (mobilization). Nordemar and Thorner (1981) re-
ceived the highest quality score (44) among studies designed to test the effect of
mobilization against other therapies for acute neck pain. Thirty patients with non-
radiating cervical pain of less than three days’ duration were randomized into three
groups: (1) neck collar only (n=10); (2) collar plus transcutaneous electrical nerve
stimulation (TENS) (n=10); and (3) collar plus manual therapy consisting of soft tis-
sue, traction, mobilization, and static muscle work against resistance delivered by a
physiotherapist (n=10). After one week of three treatments, the manual therapy
group had higher mean improvements in cervical mobility and pain reduction (as
measured by a visual-analogue scale), which were not statistically different from the
other groups (P>0.05). No differences between groups were detected at six weeks
and three months. The small sample size and high degree of variability among the
outcome measures between subjects within each group may have masked any differ-
ences between groups.
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McKinney (1989a) received a relatively low quality score of 38. One-hundred-seventy
subjects were assessed within 72 hours from suffering acute flexion-extension neck
sprains. Subjects were randomized into one of three groups: (1) rest and analgesics
(n=33); (2) six weeks of treatments including physical therapy modalities plus
Maitland movements delivered by a physiotherapist and McKenzie exercises (n=71);
or (3) neck collar plus advice on mobilization, posture and exercises (n=66). Groups
2 and 3 had significant increases in mean goniometer-assessed lateral flexion
(P<0.01) and decreases in VAS-assessed pain severity after one and two months,
which were significantly different from Group 1, but not different from each other. A
greater proportion of Group 3 subjects were without persistent symptoms at two
years (77 percent) compared to Groups 1 (54 percent) and 2 (56 percent) (P=0.02).

Among all trials assessing the effect of mobilization or manipulation for neck pain,
Mealy et al. (1986) received the lowest quality score (33). Mealy's team studied 61
patients who had suffered acute whiplash injuries. Subjects were randomized into
groups that received Maitland mobilization delivered by a physiotherapist and daily
exercises (n=31) or cervical collar (n=30). Mean VAS-based pain intensity was
significantly less in the mobilization group at four weeks (P<0.05) and eight weeks
(P<0.0125). Although both groups showed goniometer-assessed range-of-motion
increases at four weeks, only the mobilization group’s increase was statistically
significant, and at eight weeks, the mobilization group’s range of motion increase
was significantly greater than the collar group’s increase (P<0.05).

In summary, there are no RCTs or case series presenting data about the efficacy of
cervical spine manipulation specifically for patients with acute neck pain. The lim-
ited literature available on mobilization for acute neck pain indicates that it may be
beneficial for some patients, at least compared to rest and cervical collar, although
instruction on mobilization and exercises may be equally beneficial.

Subacute and Chronic Neck Pain

Randomized controlled trials (manipulation). Koes et al. (1992a,b,c, 1993) received
the highest quality score by our raters (73) among studies with subjects having sub-
acute or chronic neck pain. The quality score may be somewhat misleading, how-
ever, since only a small subset of subjects in the studies had neck pain. Koes et al.
(1992c¢) studied 64 patients with nonspecific neck complaints as part of a larger study
assessing the effectiveness of manual therapy for chronic (duration longer than six
weeks) nonspecific back and neck complaints. Subjects were randomized into one of
four treatment groups: (1) manual therapy including manipulation and mobilization
delivered by manual and physical therapists (n=13); (2) physical therapy only (n=20),
(3) placebo (detuned shortwave diathermy) (n=14); and (4) usual general practitioner
care (n=17). Each assigned treatment was given for a maximum of three months.
Unfortunately, the authors combined back and neck complaints for most of their
analyses. For back and neck complaints together, improvements in severity of the
main complaint and in physical functioning were larger with manipulative therapy
and mobilization than with physiotherapy (consisting of exercise, massage, and/or
other modalities). The following results are the ones available for neck complaints
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only. At 12 weeks, the mean improvement in the main complaint, based on a 10-
point VAS, was 4.5 for the manual therapy group (n=12) and 4.1 for the physical ther-
apy group (n=17). At 12 weeks, the mean improvement in physical functioning,
based on cervical range of motion, was 4.8 for the manual therapy group (n=12) and
3.4 for the physical therapy group (n=17). Inferential statistics were not computed,
and necessary data for their computation were not provided.

Cassidy et al. (1992a) received the second highest quality score (51) in this group.
They studied 100 subjects suffering from unilateral neck pain with referral into the
trapezius. Sixteen subjects had been in pain for less than one week; 34, for one week
to six months; and 50, for longer than six months. Subjects were randomized to one
of two groups: (1) one rotational manipulation delivered by a chiropractor or (2) one
session of mobilization (muscle energy technique). Immediately after the interven-
tion, 85 percent of the manipulated group reported pain improvement while 69 per-
cent of the mobilized group reported improvement. The mean decrease in pain in-
tensity, based on the 101-point numerical rating scale (NRS-101), decreased 17.3
points in the manipulated group versus 10.5 points in the mobilization group
(P=0.05; P=0.16 after adjusting for pretreatment differences). Range of motion in-
creases were all greater in the manipulated group, but none was statistically signifi-
cant (P>0.05).

Sloop et al. (1982), which received a quality score of 49, studied 39 patients with cer-
vical spondylosis or nonspecific neck pain (37 also had arm pain) who had been suf-
fering for at least one month (6 years was the average). Twenty-one patients were
randomized to receive diazepam and one rotational manipulation given by an M.D.
while 18 received diazepam only. After three weeks, 12/21 (57 percent) of the ma-
nipulated group and 5/18 (28 percent) of the diazepam-only group felt the treatment
was helpful (P=0.13). At 12 weeks, the figures were 7/9 (78 percent) and 2/6 (33 per-
cent), respectively (P=0.17). There were no statistically significant differences on a
visual-analogue scale (VAS), but there was a greater trend toward improvement in
the manipulated group (P=0.20). This study may not have had enough power to de-
tect a difference between the treatment groups because only 39 subjects were stud-
ied.

Howe et al. (1983) received a quality score of 42. They studied 52 patients who had
neck, arm, or hand pain thought to be caused by a lesion of the cervical spine. Forty-
one (79 percent) had suffered for more than four weeks. Twenty-six were randomly
assigned to receive azapropazone plus one to three rotational manipulations deliv-
ered by an M.D., while 26 were assigned to receive azapropazone only. Of the pa-
tients with neck pain, 13/19 (68 percent) of the manipulated group and 1/17 (6 per-
cent) of the control group improved immediately based on patients’ subjective report
of pain improvement (P<0.001). Of the patients with pain or paresthesia of the
shoulder (n=39), 10/22 (45 percent) of the manipulated group and 1/17 (6 percent) of
the control group showed immediate improvement (P<0.02). Among subjects with
pain or paresthesia of the arm or hand, 6/12 (50 percent) of the manipulated group
and 1/9 (11 percent) of the control group showed immediate improvement, while at
one week, 9/12 (75 percent) and 4/7 (57 percent) showed improvement, respectively.
Although these differences between groups are not statistically significant (P>0.05),
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they do show a trend toward a positive effect for manipulation. No significant differ-
ences in subjective pain status between groups were detected after one and three
weeks; however, cervical rotation immediately increased in the manipulated group,
and this was maintained at each assessment (assessed by a goniometer read by an
examiner blind to exposure status).

Vernon et al. (1990) received the second lowest quality score (37) among the neck
pain trials. Nine subjects with chronic mechanical neck pain who had been suffering
from two weeks to eight years were studied. Five subjects were randomly assigned to
receive one rotational manipulation delivered by a chiropractor, while four subjects
were randomized to a mobilization (oscillation technique) group. Pressure pain
threshold (PPT) readings were taken at four points surrounding the joint fixation by
an examiner blind to exposure status before and after manipulation or mobilization.
Immediately after the intervention, there was a 40 to 55 percent rise in PPT for all
four points around the fixation for the manipulated group, whereas no changes were
shown for the mobilization group (P<0.0001).

Randomized controlled trials (mobilization). Brodin (1985), with a quality score of
40, conducted a study with 63 cervical pain subjects who had been suffering from
fewer than six months (36.5 percent) to more than five years (24 percent). Subjects
were randomized into one of three groups: (1) salicylate only (n=23}, (2) salicylate
plus massage, electrical muscle stimulation, traction, and general back information
(n=17), or (3) salicylate, information, plus manual mobilization of specific cervical
spine segments (n=23). Subjects in Groups 2 and 3 were treated three times weekly
for three weeks by a physiotherapist. At three weeks from baseline, a greater propor-
tion of Group 3 subjects (65 percent) had a 30 degree or greater increase in cervical
mobility; compared to Groups 1 (30 percent) and 2 (35 percent) (P<0.001). This dif-
ference became statistically nonsignificant a week later (P<0.1). A greater proportion
of Group 3 subjects (83 percent) had no pain or only slight patient-assessed pain one
week after the final treatment, compared to Groups 1 (61 percent) and 2 (59 percent)
(P<0.05).

Other studies. Arkuszewski (1986) performed a cohort study of 100 subjects with
lumbago or sciatica (60 percent also had neck pain) in which 50 received manual
treatment administered by a manual therapist consisting of traction, mobilization
and/or manipulation, and muscle energy to all parts of the spine, and 50 received
standard drug treatment and physical therapy. Treatments were twice weekly for an
unspecified period. The author reported that neurological symptoms, posture, and
intensity of pain (all measured on 0-3 scales) showed greater improvement in pa-
tients in the manual therapy group at discharge and six months later. All 100 patients
contributed data to the discharge outcome measurement, whereas 88 patients had
outcomes measured at six months.

Livingston (1969) reported on a case series of 64 consecutive patients of which eight
had neck pain. One year after receiving two to 15 treatments of cervical manipula-
tion (M.D.-administered, Cyriax-style), two reported “excellent” results (no symp-
toms), one reported a “good” result (more than 90 percent better), four were im-
proved (50 to 90 percent better), and one reported no change in symptoms.
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Beal et al. (1989) reported a case series of four patients with motion impairment and
chronic cervical pain of at least six weeks’ duration following a cervical spine injury.
After three months of weekly osteopathic treatments (soft tissue and manipulation, if
indicated), all four subjects had improved EMG readings, palpatory findings, and
subjective pain improvement.

Mennell (1990) reported a case series of 100 patients with neck (n=50), arm (n=13),
shoulder (n=7), or head pain or headaches (n=23), of duration ranging from zero days
to more than one year (n=61). Eighty-three were manipulated by an M.D. (32 were
manipulated under anesthesia). Of the 37 neck-pain patients who were manipu-
lated, after an average follow-up of two years, 15 were “cured” (complete freedom
from symptoms), 13 reported “marked improvement,” seven reported “moderate
improvement,” and two had no change in symptoms. All seven patients with shoul-
der pain had moderate or marked improvement, while 11/12 (92 percent) of the arm-
pain patients were either improved or “cured” (one patient was unchanged).

Cassidy et al. (1992b) reported on a series of 50 consecutive patients with unilateral
neck pain without neurological deficit. Twenty percent had been suffering for less
than one week, 30 percent from one week to six months, and 50 percent had been in
pain for more than six months. Five minutes after one chiropractor-administered
cervical rotational manipulation, cervical range of motion increased in all planes and
post-treatment pain-intensity scores (based on the 101-point numerical rating scale)
decreased from a pretreatment mean of 43.7 to a post-treatment mean of 31.1.
Thirty-seven patients (74 percent) reported improvement in their pain, whereas five
patients (10 percent) reported an increase in their pain within five minutes after the
treatment.

Graff-Radford et al. (1987) reported on a series of 25 patients referred to a pain man-
agement center with head and neck pain of durations ranging from one to 50 years
(mean=11.25 years). All subjects had deep, dull aches with active myofascial trigger
points and no symptoms suggesting vascular, neurogenic, organic, or psychologic
etiology. Patients received an outline and rationale for a multidisciplinary approach
to care: exercises; education on posture, stress management and relaxation; medi-
cation reduction, and myofascial pain and physical therapy (cervical mobilization,
traction, heat, ultrasound, and/or massage) twice weekly for six weeks; plus spray
and stretch once weekly for six weeks. Significant reductions were reported in medi-
cation intake and self-rated pain using a visual-analogue scale after six weeks
(P<0.001), which were maintained at three-, six-, and twelve-month follow-ups.

Rundcrantz et al. (1991) performed a cohort study among 44 dentists with one to two
years of occupational headache and neck and shoulder pain. Twenty-two subjects
received ergonomic instruction only and 22 received ergonomic instruction and
home exercises plus one to eight physical therapy sessions consisting of stretching,
mobilization, and traction delivered by a physiotherapist. After five weeks from
baseline, the physical therapy group demonstrated a significant decrease in mean
VAS-assessed neck pain (P<0.05) and improvement in VAS-assessed overall well-
being (P<0.05), while no pre-post changes were detected in the ergonomic instruc-
tion group.
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In summary, evidence from the literature supports the conclusion that cervical spine
manipulation and/or mobilization may provide at least short-term pain relief and
range of motion enhancement for persons with subacute or chronic neck pain. The
published results are insufficient to make efficacy determinations separately for pa-
tients with subacute pain and patients with chronic neck pain.

HEADACHE

Five RCTs, 10 case series, and 19 case reports were identified that assessed the effec-
tiveness of cervical spine manipulation for headache. One additional RCT ad-
dressed, in part, the effectiveness of mobilization techniques for headache. One of
the RCTs (Parker et al., 1978, 1980), two of the case series (Wight, 1978; Stodolny and
Chmielewski, 1989), and one of the case reports (Fitzgerald, 1991) assessed the effec-
tiveness of manipulation for migraine sufferers. The other case series may have in-
cluded common or classical migraine sufferers among their cases. The quality scores
of the RCTs ranged from 36 to 77.

Muscle Tension Headache

Randomized controlled trials (manipulation). Boline et al. (1994) received the high-
est quality score (77) among the RCTs evaluated in this review. The results of this
study have been presented at several scientific meetings but are currently unpub-
lished. The following information is taken from the manuscript submitted to a peer-
reviewed journal. Subjects with tension-type headaches of at least three months’ du-
ration and with not less than one episode per week were randomized into one of two
groups: (1) spinal manipulation performed by a chiropractor, plus moist heat and
light massage (n=70), or (2) amitriptyline daily for six weeks (n=56). Each subject in
the manipulation group received treatments twice weekly for six weeks, while
amitriptyline subjects were seen only at baseline and six weeks later. Both groups
were allowed to take over-the-counter medications (OTCs) as needed. Two previ-
ously validated instruments were used to assess outcomes: the Blanchard headache
diary was used to assess pain intensity, headache frequency, and over-the-counter
drug use; the SF-36 was used to assess functional status. After the six-week treatment
period, no differences were detected between groups with respect to headache pain
intensity, frequency, OTC use, or functional status. Four weeks later, Group 1 sub-
jects had improvements from baseline on headache intensity (32 percent reduction),
frequency (37 percent reduction), over-the-counter drug use {37 percent reduction),
and functional status (16 percent improvement), whereas all improvements in Group
2 were less than six percent. In addition, differences were detected between groups
with respect to mean headache intensity (3.5 vs. 4.8), frequency (7.2 vs. 10.8), over-
the-counter use (1.2 tablets/day vs. 1.8) (P<0.001), and functional status (78.8 vs.
73.9) (P=0.008).

Jensen et al. (1990) received a quality score of 52 by the reviewers in this current
study. Twenty-three patients suffering from post-traumatic headache one year fol-
lowing the trauma were assigned by randomization to receive manual therapy
(mobilization, cervical and/or upper thoracic manipulation, and muscle energy) or
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cold packs. Patients in each group were treated twice and could concurrently take
analgesics. Nineteen subjects completed the study. Two weeks after the final treat-
ment, the mean pain index (VAS) was 43 percent of the pretreatment level in the
manual therapy group, whereas virtually no change occurred in the cold pack group
(P<0.05 for difference between groups). Five weeks later, the mean pain index in the
manual therapy group was 84 percent of the pretreatment level, which is not statisti-
cally different from pretreatment level or from the cold pack group (P>0.05).

The Hoyt et al. (1979) study, which received the lowest quality score (39) by the cur-
rent reviewers in this group, randomized 22 patients with muscle contraction
headache and a history of dull, nonthrobbing bilateral headaches recurring over
months or years with posterior cervical discomfort to one of three groups: (1) osteo-
pathic manipulation, including deep pressure, stretching, and high-velocity manipu-
lation (n=10); (2) palpatory examination only (n=6), or (3) rest in a supine position
(n=6). All treatments lasted ten minutes. The authors reported a statistically signifi-
cant reduction in rated headache pain within five minutes after treatment in the
manipulation group (P<0.0003) and no changes in the other groups. The authors also
reported no pre-post changes in EMG readings or dominant hand temperatures, and
no differences between groups.

Howe et al. (1983) included 27 subjects with headache in their RCT comparing ma-
nipulation and azapropazone (n=14) with azapropazone only (n=13) and received a
score of 62 from the raters. No statistically significant differences were found in pro-
portion of subjects showing improvement between groups at any of the three as-
sessments (immediately after treatment and one and three weeks later). However,
with the small sample size for this subgroup analysis, even a relatively large differ-
ence would not demonstrate statistical significance.

Randomized controlled trials (mobilization). Carlsson et al. (1990) received the
lowest quality score (36) among the headache trials. These researchers conducted a
trial with female tension headache sufferers who had been in pain for six months to
33 years (median=7 years). Subjects were randomized into groups receiving either
(1) physiotherapy including instruction, massage, cryotherapy, Transcutaneous
Electrical Nerve Stimulation (TENS), passive stretching, relaxation, and exercises
(n=29) or (2) acupuncture (n=23). The physiotherapy group received one to two ses-
sions per week over two to three months, while the acupuncture group received four
to five treatments over a two to four week period, with an option of four to five addi-
tional treatments. Significant reductions were reported in mean headache intensity
(measured on a 1-5 scale) in Group 1 (3.72 to 2.52, P<0.001) and Group 2 (3.78 to
3.24, P<0.05); P<0.05 for the difference between groups. In addition, there was a
greater reduction in analgesic intake and muscle tenderness in Group 1 compared to
Group 2 (P<0.05). Cervical spine mobility remained unchanged in both groups from
pretreatment to post-treatment.

Other studies. Livingston (1969) reported a case series of 64 patients who were
treated with Cyriax-style traction manipulation of the cervical spine. Of the eight
cervical syndrome cases that are documented in some detail, seven reported positive
results and one reported no change after one year of from two to 15 treatments. A
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whiplash case was “improved” (50 to 90 percent better) after eight treatments and a
migraine patient reported “good” results (more than 90 percent better) with de-
creased severity and frequency of attacks after 13 treatments.

Lewit (1977) described a case series of 64 subjects with cervical headache (n=24), mi-
grainous attacks (n=21), or pain on flexion or extension (n=19). Six or more months
after treatment with manipulation (delivered by a manual therapist), needling or in-
filtration with anesthetics, or massage (nine patients were treated with manipulation
only), 33 had “excellent” results, 22 had “good” results, and there were nine “failures”
(five of these were migraine sufferers).

Schultz (1977) reported that of the five patients who participated in a case series of
headache subjects and received osteopathic manipulation, all were made worse
(assessed by patient self-report).

Vernon (1982b) conducted a study of 33 subjects (15 retrospectively, 18 prospec-
tively) with benign cervicogenic cephalgia or migraine, ranging in duration from less
than one to 30 years, who were treated with chiropractic adjustments. Statistically
significant (P<0.01) reductions in headache frequency, duration, and pain severity
were found after an average of 12 visits in the retrospective group and nine visits in
the prospective group. In addition, no side effects were reported, and associated
symptoms such as nausea, dizziness, tinnitus, and aura were relieved in most pa-
tients.

Droz and Krot (1985) reported the results of a series of 332 patients with occipital
headaches who were treated with an average of 8.6 chiropractic treatments. Two
hundred sixty-four had “good” or “excellent” outcomes (pain-free or almost pain-
free); 33 (10 percent) had a 75 percent decrease in symptoms; 17 (5 percent) were the
same or only slightly better; and symptoms were aggravated in 17 (5 percent) of the
patients.

Jirout (1985) described a case series of 200 patients with C2-C3 rotation restrictions
(90 percent had headaches in the occipital region) who underwent one or two treat-
ments of cervical manipulation and/or postisometric relaxation delivered by a man-
ual therapist. All cases had their restrictions removed; 107 (53.5 percent) “felt bet-
ter”; 35 (17.5 percent) reported no symptoms; and 47 (23.5 percent) were lost to fol-
low-up.

Turk and Ratkolb (1987) reported the results of a case series of 100 patients with
chronic cervicogenous headaches who were treated by a manual therapist with
specific manipulations of the cervical spine twice weekly for three weeks. After one
week, 56 patients’ headaches decreased to half of their pretreatment level, and 75 de-
creased to half after three weeks. Six months later, 25 said they had no headaches,
whereas 40 were “improved” but still took analgesics. In 35 patients, improvement
had occurred for a month, but headaches recurred again within six months.

Mennell (1990) had 23 patients with headache of duration ranging from one week to
41 years in his case series of cervical subjects. Of the 20 patients who were manipu-
lated, after an average follow-up of two years, five (25 percent) were free of symp-
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toms, six (30 percent) had “marked improvement,” seven (35 percent) had
“moderate improvement,” and two (10 percent) had no change.

A study by Rundcrantz et al. (1991) comparing manual therapy to ergonomic in-
struction among dentists demonstrated a statistically nonsignificant attenuation of
VAS-assessed headache pain among dentists in the manual therapy group, while no
prepost difference was reported in the ergonomic instruction group [see p.20,
Subacute and Chronic Neck Pain, for more details].

In summary, the literature is sparse but suggests that cervical spine manipulation
and/or mobilization may provide short-term relief for some patients with muscle
tension {and other nonmigraine) headaches. The evidence for long-term benefit is
much less conclusive.

Migraine Headache

Randomized controlled trial (manipulation). The Parker et al. (1978, 1980) studies,
which received the third highest quality score (55) of RCTs in this review, conducted
a trial in which 85 migraine sufferers (61 percent common, 39 percent classical) were
randomized into one of three groups: (1) chiropractic manipulation (n=30), (2) ma-
nipulation performed by an M.D. or physical therapist (n=27), or (3) mobilization
performed by an M.D. or physical therapist (n=28). After a two-month period of no
more than two treatments per week, chiropractors were more likely to assess treat-
ment as useful and appropriate and to regard further treatment as necessary.
Chiropractic patients reported a 40 percent reduction in frequency of attacks and a
43 percent reduction in pain intensity (based on a VAS), compared with 34 percent
and 15 percent in Group 3 (P<0.01). In addition, they reported less mean pain in-
tensity compared to Groups 2 and 3 combined during the two-month post-treatment
period (P<0.01). No differences were detected with respect to mean frequency of at-
tacks, mean duration of attacks, or mean disability. However, of the 14 patients who
reported no migraine attacks, eight were chiropractic patients; five of the six others
were mobilization patients. After 20 months, of the 14/73 (19 percent) subjects who
reported no attacks during the preceding two months, eight were chiropractic pa-
tients, two were M.D. manipulation patients, and four were from the mobilization
group. This is a significant difference (p<0.05) between the chiropractors and the
medical manipulators but not between the chiropractors and the mobilization

group.

Other studies. Wight (1978) reported on a series of common (n=34) and classical
(n=53) migraine sufferers. Subjects were given from 1 to 74 chiropractic adjust-
ments, usually on a weekly basis. Two years after the final treatments, a question-
naire was administered to each subject. Of the common migraine sufferers, 24 (70.6
percent) “improved” and 10 (29.4 percent) did not improve (two became worse). Of
the classical migraine sufferers, 41 (77.4 percent) “improved,” and 12 (22.6 percent)
did not improve (two became worse). Common migraine sufferers had a 62.6 per-
cent reduction in number of headaches from the year preceding treatment compared
to the year following treatment, whereas classical migraine sufferers had a 39.2 per-
cent reduction.



Literature Review of Manipulation and Mobilization of the Cervical Spine 27

Stodolny and Chmielewski (1989) conducted a case series of 31 patients with cervical
migraine (mean duration 8.3 years) who were treated with cervical manipulation and
mobilization by a manual therapist. Headache intensity and cervical spine pain in-
tensity were measured on 0-4 scales immediately following treatment and seven
days later. Mean headache-intensity scores decreased from 2.35 to 1.71 to 0.94 seven
days later, whereas mean cervical-spine pain-intensity scores decreased from 2.03 to
1.74 to 1.06 seven days later. Cervical range of motion increased from a mean of 136
to 154.2 immediately after treatment, then regressed to 147.9 seven days later.

Livingston (1969), Lewit (1977), and Vernon (1982b) included subjects with migraine
or migrainous attacks in their studies. Although results were not stratified by type of
headache, Lewit reported that five of the nine “failures” in his study were migraine
sufferers.

In summary, the literature is too limited to support or refute the use of cervical spine
manipulation and/or mobilization for patients suffering from migraine headaches.

SHOULDER/ARM/HAND PAIN
Acute, Subacute, and Chronic Pain

Randomized controlled trials (manipulation). The RCTs of Sloop et al. (1982), Howe
etal. (1983), and Cassidy et al. (1992a) (whose rating scores were shown previously as
42 and 51 respectively) included subjects with shoulder and/or arm pain {see p. 20,
Subacute and Chronic Neck Pain]; however, since only Howe stratified data on pain
location, very limited conclusions can be drawn with respect to the efficacy of cervi-
cal spine manipulation for shoulder and/or arm pain.

Among the patients with pain or paresthesia of the shoulder (n=39), 10/22 (45 per-
cent) of the manipulated group and 1/17 (6 percent) of the control group showed
immediate improvement (P<0.02). Among subjects with pain or paresthesia of the
arm or hand, 6/12 (50 percent) of the manipulated group and 1/9 (11 percent) of the
control group showed immediate improvement, whereas at one week, 9/12 (75 per-
cent) and 4/7 (57 percent) showed improvement, respectively. Although these dif-
ferences between groups are not statistically significant (P>0.05), they do show a
trend toward a positive effect for manipulation.

Other studies. Mennell’s (1990) case series included 13 patients with arm pain and
seven patients with shoulder pain. All seven patients with shoulder pain had
“moderate” or “marked” improvement, whereas 11/12 (92 percent) of the arm-pain
patients were either “improved” or “cured” (one patient was unchanged). The
Rundcrantz et al. study (1991) of dentists with cervicobrachial pain of 12 to 24
months duration found that shoulder pain was not significantly reduced after five
weeks among those who received one to eight treatments of cervical traction, mobi-
lization, stretching, home exercises, and ergonomic instruction.

In summary, the literature is insufficient to support or refute the use of cervical spine
manipulation and/or mobilization for patients with pain of the shoulder, arm,
and/or hand of any duration.
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Thoracic Outlet Syndrome

No RCTs, cohort studies, or case series were found that explicitly address the effec-
tiveness of cervical spine manipulation or mobilization for the treatment of thoracic
outlet or related syndromes. Three case series describe the use of mobilization
techniques for thoracic outlet conditions, whereas three case reports address the use
of manipulation. Subjects with arm pain or paresthesias in the studies assessing the
effect of cervical spine manipulation for neck pain and headache may have been
suffering from thoracic outlet problems (Howe et al., 1983; Mennell, 1990;
Rundcrantz et al., 1991). In addition, many of the neck-pain case reports also in-
volved arm pain or paresthesias (A. M. Robertson, 1968; J. A. Robertson, 1978;
Hammond, 1983; Vernon, 1988; Mariano et al., 1991; Siciliano et al., 1992).

Case series (mobilization). Smith (1979) describes a case series of 20 patients with
paresthesias, numbness, and pain who received information on posture and exer-
cises and were treated 1 to 14 times by a physical therapist with mobilization,
stretching, massage, and cervical traction. Fifteen subjects (75 percent) reported
“improvement” (fewer, less severe, or only occasional episodes) following care. After
an additional one month to two years, 11 of these improvers reported no recurrence
or regression.

Sallstrom and Celegin (1983) described 99 patients with thoracic outlet syndrome
who had been suffering for one month to 12 years. Seventeen had previous neck-
shoulder trauma, including 12 whiplash cases. The patients were given exercise in-
struction and posture training plus ultrasound, heat, and soft-tissue mobilization
delivered by a physiotherapist. Of the patients with slight or moderate symptoms
(e.g., positional paresthesias, intermittent cervicobrachial pain), 53/66 (80 percent)
had a “good” or “excellent” outcome, while only 3/33 (12 percent) of the subjects
with severe symptoms (e.g., partially incapacitated from pain or paresthesias) had a
similar outcome. The mean duration of symptoms in responders was 1.5 years ver-
sus 4.3 years in nonresponders. In addition, 15/17 (88 percent) of the trauma pa-
tients had “poor” results.

Ingesson et al. (1986) described a series of 125 subjects with chronic thoracic outlet
symptoms (duration of symptoms ranging from two months to 22 years) who re-
ceived one to eight sessions of education, relaxation, and physiotherapist-adminis-
tered cervical and thoracic mobilization over six to eight weeks. After the treatment
period, 63/125 (50 percent) had a “good” or “fair” result (e.g., reduction of pain,
numbness, and/or tingling), while 62/125 (50 percent) had a “poor” result. The
mean duration of symptoms was significantly shorter in responders (12 months)
compared to nonresponders (24 months) (P<0.01). Also, responders were somewhat
less likely to have had trauma (20/63 or 32 percent) compared to nonresponders
(27/62 or 44 percent) (P>0.01).

Case reports (manipulation). Grice (1977) documented a case of scalenus anticus
syndrome in which the patient had pain over shoulder, upper arm, medial side of
forearm, thumb, and forefinger. After an anterior cervical adjustment, the patient
had dramatic pain relief. Glick (1989) documented a case of cervicobrachalgia where
the patient suffered with upper cervical pain radiating into left arm and lateral thorax
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and paresthesias of C5, C6, and C7 dermatomes of one week duration following a ski
fall. After one chiropractic adjustment to the cervical spine, the patient experienced
noticeable relief and increased range of motion. Complete symptom resolution oc-
curred after the third visit. Greenly and Bergmann (1990) reported a case of teres
syndrome where the patient experienced left shoulder pain and weakness following a
motor vehicle accident. The patient experienced pain-free shoulder abduction and
normal strength after specific adjustments to C5-6, shoulder adjustments, heat,
stretching, and Codman pendulum exercises.

In summary, there is insufficient evidence to support or refute the use of cervical
spine manipulation and/or mobilization for patients with thoracic outlet syndrome.
The literature indicates that manipulation and mobilization may be more effective in
patients with acute or subacute symptoms.

CARPAL TUNNEL SYNDROME

No RCTs or cohort studies were found that assess the effectiveness of cervical spine
manipulation or mobilization for treatment of carpal tunnel syndrome. One case
series and two case reports were found in the literature.

Case series (manipulation). Bonebrake et al. (1990,1993) described a case series of
43 carpal tunnel cases (only 25 patients completed the study) who were treated with
hard-tissue chiropractic manipulation to the cervical, thoracic, and lumbar spines
and extremities; soft-tissue manipulation; dietary modifications; exercises; and in
some cases, ultrasound. After an average treatment duration of 45 days (4 to 162 day
range) with an average of 27 treatments (3 to 96 range), there were some statistically
significant strength and range of motion increases, as well as a 15 percent average
decrease in pain and distress rating among the 25 who completed the study. An
evaluation of 22 of the 25 subjects six months later found that grip strength, EMG,
and range of motion increases were maintained.

Case reports (manipulation). Valente (1991) documented the case of a carpal tunnel
patient with pain, tingling, and numbness of hands, pain in wrists, tingling in fore-
arms and elbows, and neck pain. The patient felt better after two months of extrem-
ity and spinal manipulative therapy delivered by a chiropractor, splinting, ice, ultra-
sound, and vitamin B6. The patient had a negative EMG and experienced a
“significant” decrease in pain and tingling two months later but continued to have
pain, numbness, and tingling during work.

Mariano et al. (1991) described a patient with left lower cervical and upper thoracic
pain, radiation into left arm with numbness and paresthesias into left hand. An EMG
revealed C6-C7 radiculopathy and moderate carpal tunnel syndrome with mild
denervation. Six months after treatment with spinal manipulative therapy and mo-
bilization of the cervical spine delivered by a chiropractor, ultrasound, electrical
nerve stimulation, home traction, and wrist splint, the patient experienced only oc-
casional intermittent minimal symptoms of neck and arm pain with paresthesia.

In summary, there is insufficient evidence to support or refute the use of cervical
spine manipulation and/or mobilization for patients with carpal tunnel syndrome.



30 The Appropriateness of Manipulaton and Mobilization of the Cervical Spine

TMJ DISORDERS

There are no RCTs, cohort studies, or case series reporting the effectiveness of cervi-
cal spine manipulation or mobilization in the treatment of TM]J disorders. Eight case
reports are documented in the literature, six using manipulation and two using
mobilization.

Case reports (manipulation). Burns (1979) described two cases of patients with jaw
aches who were “improved” after each having one cervical manipulation.
Nykoliation and Cassidy (1984) described two cases. One patient experienced pain
over both TMJs for years and frequent headaches. After three days of once-daily
manipulations to the TMJ and upper cervical facets, the patient experienced a 40
percent “improvement,” and after several months of twice-weekly manipulations,
the patient was virtually pain-free. The second patient had left jaw pain and neck
stiffness for four months. The patient experienced temporary relief after each of her
thrice-weekly TMJ and cervical spine manipulations for the first month. The patient
was virtually pain-free after 12 treatments (one month) with no recurrence after
three months. A recurrence two years later was relieved after four manipulations.
Hruby (1985) reported two cases of patients with TM]J pain. The first case had no
pain or discomfort after three visits with manipulation to the TMJ and spine. The
second case experienced almost no discomfort two weeks after being treated with
cranial and cervical manipulation.

Case reports (mobilization). Passero et al. (1985) describe two cases, each suffering
from headache, and cervical and upper back pain. Dental exams revealed TMJ dys-
function and spasm of the pterygoid muscles. Each case was fitted with a flat-plane
mandibular orthopedic appliance and underwent intensive physical therapy two to
three times weekly for five to seven months. Physical therapy consisted of hot packs,
high-voltage galvanism, ultrasound, trigger-point massage and injections with 2 per-
cent lidocaine hydrochloride, spray and stretch, and intermittent cervical traction.
Both patients’ pain was subjectively eliminated or greatly diminished after their
courses of care were completed.

In summary, the current literature is insufficient to either support or refute the use of
cervical spine manipulation and/or mobilization for patients with TMJ disorders.

OTHER ENTITIES
Blood Pressure and Heart Rate

Four studies address the influence of cervical spine manipulation on blood pressure:
one RCT (Vernon, 1986), and three cohort studies (McKnight and DeBoer, 1988;
Christian et al., 1988; Nansel et al., 1991).

Randomized controlled trial. Vernon et al. (1986) conducted an RCT of 27 asymp-
tomatic subjects: nine received one rotation manipulation, eight received a sham
adjustment, and ten received nothing. There were no differences between groups
with respect to blood pressure or heart rate from five to 40 minutes after the adjust-
ment.
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Other studies. McKnight and DeBoer (1988) conducted a cohort study of 75 asymp-
tomatic subjects: 53 received one Gonstead cervical adjustment and 22 received pal-
pation only. Statistically significant reductions in both systolic (mean decrease of 2.8
mm Hg) and diastolic (mean decrease of 2.6 mm Hg) blood pressures were found in
the manipulated group (P<0.01) but not in the control group (P>0.01) within one
minute of treatment. Fourteen (26.4 percent) of the manipulated subjects and none
of the control subjects had more than a ten point decrease in blood pressure post
treatment.

Christian et al. (1988) conducted a four-group study: (1) asymptomatic subjects who
received spinal manipulative therapy (n=10); (2) subjects with cervical or thoracic
pain who received SMT (spinal manual therapy) (n=10), (3) asymptomatic subjects
who received a sham SMT (n=10), and (4) subjects with cervical or thoracic pain who
received a sham SMT (n=10). No significant differences were found between groups
at five and 30 minutes after treatment.

Nansel et al. (1991) reported the results of a cohort study in which 12 asymptomatic
subjects with cervical lateral-flexion asymmetries received one Gonstead manipula-
tion to the lower cervical spine and 12 similar subjects received a sham adjustment
only. No significant differences were found between groups with respect to blood
pressure or heart rate from five minutes to four hours after treatment.

In summary, the literature is too limited to make any determinations with respect to
the effect of cervical spine manipulation on blood pressure and heart rate.

Cervical Spine/Intersegmental Motion

Three cohort studies and two case series were found in the literature that report the
effect of cervical manipulation on cervical spine range of motion and/or interseg-
mental movement.

Cohort studies. Hviid (1971) conducted a cohort study of 227 subjects (127 patients
and 100 subjects from the normal population). The patients were treated with five
cervical rotary manipulations and range of motion assessed (unblinded) after each
treatment. Eighty-four patients had an increase in rotation after one treatment and
72 maintained an increase from pretreatment to prior to the fifth treatment. Overall,
there was a mean increase of 9 percent over pretreatment rotation. The normal
population had 177.4 degrees of total rotation versus 171.6 degrees for the patients
prior to their fifth treatment.

Nansel et al. (1989) conducted a four group cohort study of 43 subjects with left-right
end range lateral-flexion asymmetries: nine subjects received no intervention, nine
received a set-up but no thrust, 14 subjects received a Gonstead-type manipulation
to the restricted side of the cervical spine (C5-T1), and 11 received manipulation to
the least restricted side. Thirty to 45 minutes following treatment, mean asymme-
tries (as assessed by blind goniometric evaluation) were significantly reduced only in
the manipulation groups, and to a much greater extent in the manipulation-to-the-
most-restricted-side group (P<0.001). Nansel et al. (1990) completed another study
of subjects with lateral flexion asymmetries, comparing 16 patients with previous



32 The Appropriateness of Manipulaton and Mobilization of the Cervical Spine

neck trauma to 16 subjects with no trauma history. A Gonstead-type lower cervical
manipulation (C6-T1) decreased mean asymmetries from 13.7 to 1.6 (30 minutes
post-adjustment) to 3.8, 48 hours later in the no-previous-trauma group. In the pre-
vious trauma group, asymmetry improvement was not maintained (15.2 pre-adjust-
ment to 2.7 30 minutes post-adjustment to 11.4, 48 hours later). Nansel et al. (1992)
also compared the effect of upper and lower cervical Gonstead-type manipulations
on correcting rotation and lateral flexion asymmetries. Upper cervical adjustments
improved rotational asymmetries whereas lower cervical manipulations improved
lateral flexion asymmetries, as assessed by blind goniometric evaluations within 30
minutes after adjustments.

Case series. Jirout (1985) described a case series of 200 patients with C2-C3 rotation
restrictions who underwent one or two treatments of cervical manipulation and/or
postisometric relaxation. All cases had their restrictions removed, 107 (53.5 percent)
“felt better,” 35 (17.5 percent) reported no symptoms, and 47 (23.5 percent) were lost
to follow-up.

Yeomans (1992) used cervical stress radiography to assess the effect of chiropractic
treatment on spinal mobility in 58 patients who were treated three times weekly for
two to six weeks. Statistically significant improvements in spinal mobility were ob-
served at each spinal level (P<0.05), except at Cl.

In summary, the literature described above and in previous sections on Chronic
Neck Pain and on Migraine Headache provides evidence that manipulation of the
cervical spine increases range of motion and intersegmental mobility.

Cervical Spine Curvature

Two cohort studies and two case series addressed the influence of cervical spine
manipulation on cervical lordosis. The relationship between either of these and im-
proved patient functioning is not well established.

Cohort studies. Leach (1983) conducted a retrospective cohort study of 35 patients
with cervical hypolordosis or kyphosis, of which 20 received chiropractic manipula-
tion designed to affect curvature, 9 received a cervical pillow in addition to the ma-
nipulation, and 6 received a rotation manipulation (i.e., designed not to affect curva-
ture). The mean change in cervical curve depth, as measured on X ray, was 4.55 in
the first group (P<0.01), 2.22 in the second group (P<0.05), and -0.83 (P>0.05) in the
third group. Data were not presented to calculate statistics to assess statistical signif-
icance between groups.

Pedersen (1990) conducted a cohort study of 26 patients, nine of whom had minor
cervical trauma of less than two months’ duration. After an average of 14 days in
which the trauma patients received five chiropractic manipulations and the non-
trauma patients received only noncervical treatment, significant changes occurred in
cervical curve depths (as assessed by pre- and post-X rays) in both groups (P<0.01).
It could not be concluded if there were significant differences between groups.
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Case series. Jirout (1972) reported on a series of 250 subjects with segmental block-
ade of C4-C6 in lateroflexion who were treated with one supine cervical manipula-
tion. Pre- and post-lateroflexion X rays were compared to assess changes in the pro-
jection of the spinous processes on vertebral bodies. In 197 (79 percent) of the cases,
ventral tilting was increased in all segments of either the upper or lower cervical
spine.

Plaugher et al. (1990) analyzed pre- and post-full-spine X rays of 49 patients who had
an average of 6.5 Gonstead full-spine adjustments. No statistically significant
changes were observed in cervical lordosis as measured on static X ray by an evalua-
tor blind to pre-post status.

In summary, evidence from the literature is insufficient to support or refute the use
of cervical spine manipulation for influencing cervical curvatures.

Miscellaneous

The effect of manipulation of the cervical spine on several other conditions or phys-
iological states is addressed in many studies, primarily case series and case reports.
These conditions include gastric tone (Wiles, 1980), muscle strength (Rebechini et al.,
1981; Lowden et al., 1986; Bonci and Ratliff, 1990), torticollis (Hammond, 1983),
bruxism (Nykoliation and Cassidy, 1984), cervical spondylolisthesis (Rowe and
Steiman, 1987), Barre-Lieou (Bergmann and Porter, 1987), low-back pain (Hoiriis,
1989; Vaillancourt and Collins, 1993; Robinson et al., 1993), infantile colic (Klougart
et al., 1989), otitis media (Hobbs and Rasmussen, 1991; Phillips, 1992), Tourette’s
Syndrome (Trotta, 1989), esophoria and other visual disturbances (Schutte et al.,
1989; Gorman, 1993), tinnitus (Terrett, 1989), seizure disorders (Wing and Hargrave-
Wilson, 1974; Goodman and Mosby, 1990; Duff, 1992), vertigo (Jirout, 1985; Droz,
1985; Bergmann and Porter, 1987; Fitz-Ritson, 1991), dizziness (Vernon, 1982a;
Stodolny and Chmielewski, 1989; McConekey et al., 1990; Gorman, 1993), nausea
(Livingston, 1968; Vernon, 1982a; Droz and Crot, 1985), cervical disc herniation
(Siciliano et al., 1992), lumbar muscle tone (Nansel et al., 1993), and plasma levels of
beta-endorphin (Vernon et al., 1986; Christian et al., 1988), ACTH and cortisol
(Christian et al., 1988), and epinephrine, norepinephrine and dopamine (Nansel et
al., 1991).

Insufficient evidence exists to support or refute the use of cervical spine mobilization
or manipulation for any of the above entities.

COMPLICATIONS

Articles documenting more than 110 cases of complications allegedly arising from
cervical spine manipulation have been published in English (see References on
Treatment Complications, p. 109). The vast majority of these complications involved
vertebrobasilar accidents (VBA) with consequences such as brainstem and/or cere-
bellar infarction, Wallenberg’s Syndrome (obstruction of the posterior inferior cere-
bellar artery), and Locked-In Syndrome (occlusion of basilar artery). Other reported
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complications include spinal cord compression, vertebral fracture, tracheal rupture,
diaphragm paralysis, internal carotid hematoma, and cardiac arrest.

Complications occurred in patients who had received manipulation uneventfully in
the past, without obvious risk factors for cardiovascular accidents (CVAs) (e.g., arte-
riosclerosis, hypertension, heavy smoking, oral contraceptive use), without previous
trauma, and with negative positional tests designed to assess vertebral artery suffi-
ciency. It is apparent that the predisposing factors for CVAs in general are dissimilar
to those for the post-manipulative vertebral artery dissections. However, in many
cases, the manipulator failed to cease treatment even after signs and symptoms of
vertebrobasilar ischemia (e.g., dizziness, vertigo, nausea, loss of consciousness). No
complications were reported among the subjects who received cervical spine ma-
nipulation in the studies described in the efficacy section [p. 10].

The following discussion summarizes the complications resulting from cervical spine
manipulation, according to presenting complaint. Table 5 and Table 6 present a
listing of the case reports of complications of cervical spine manipulation, organized
by type of complication, found in our literature search.

Neck pain. Thirty-seven case reports involved subjects complaining of neck pain or
neck ache of durations ranging from one day to more than two years. Many patients
complained of recurrent or chronic pain for many years. Chiropractors manipulated
25 (68 percent) of the subjects. Rotation manipulations were used in 10 of the 13
cases (77 percent) in which type of treatment was described. Twenty-two (60 per-
cent) became symptomatic (e.g., showed signs or symptoms of a vertebrobasilar ac-
cident) after the first adjustment for their present complaint, and 25 (68 percent) had
symptoms during or immediately following the adjustment.

Twenty-four subjects (65 percent) suffered from the consequences of vertebrobasilar
ischemia (VBI). Eight developed Wallenberg’s Syndrome, seven had brainstem
and/or cerebellar infarctions, eight were diagnosed with VBA spasm, stenosis, or dis-
section, and one developed Locked-In Syndrome. Five of the 24 subjects died and
nine (VBIs) were left with serious residual symptoms (e.g., paralysis, neurological
deficit, or other permanent functional impairment). The other non-VBI subjects (13
of 37) developed complications from undiagnosed spinal cord tumors or infections,
diaphragm paralysis, vertebral fractures, and internal carotid artery hematomas.
Five of these subjects were left with serious residual symptoms.

Neck stiffness. Ten case reports involved subjects complaining of neck stiffness.
Chiropractors manipulated seven (70 percent) of the subjects. Rotation manipula-
tions were used in six of the eight cases (75 percent) in which type of treatment was
described. Seven (70 percent) became symptomatic after the first adjustment for
their present complaint, and an equal percentage had symptoms during or immedi-
ately following the adjustment.

Eight subjects (80 percent) suffered from the consequences of VBI. Four developed
Wallenberg’s Syndrome, three had brainstem infarctions, and one had a vertebral
artery dissection. Two of these subjects died and four were left with serious residual
symptoms. The other two subjects of the ten with neck stiffness (20 percent) devel-
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Table 5
Characteristics of Complications from Cervical Spine
Manipulations, According to Presenting Complaint

Neck Head &

Pain Stiffness Neck Headache Oth/Uk

(n=37) (n=10) (n=17) (n=23) (n=31)
Subject Age, mean 43.0 49.4 34.5 36.9 36.7
years
Subject Sex
Male 25 (68) 4 (40) 9 (53) 12 (52) 13 (42)
Female 12 (32) 4 (40) 6 (35) 8 (35) 18 (58)
Unknown 0 (0) 2 (20) 2 (12) 3 (13) 0 (o)
Therapist
Chiropractor 25 (68) 7 (70) 13 (76) 16 (70) 25 (81)
Osteopath 5 (13) 0 (0) 0 (0) 2 (9) 1 (3)
MD 2 (5) 0 (0) 1 (&) 1 (4) 1 (3)
Other/Unknown 5 (14) 3 (30) 3 (18) 4 (17) 4 (13)
Manipulation
Rotation Included 10 (27) 6 (60) 6 (35) 14 (61) 9 (29)
Other Type 3 (8) 2 (20) 1 (6) 0 (0) 4 (13)
Unknown 24 (65) 2 (20) 10 (59) g (39) 18 (58)
First Symptoms
During Therapy 6 (16) S {(0) 3 (18) 5 (22) 1 (3)
Within Seconds 19 (52) 7 (70) 10 (59) 10 (43) 21 (68)
Within 24 Hours 6 (16) 3 (30) 3 (18) 7 (30) 7 (22)
Later 6 (16) 0 () 1 (6) 1 (5) 2 (7)
Diagnosis
Wallenberg's 8 (22) 4 (40) 1 (6) 6 (26) 4 (13)
Syndrome
Brain/Cerebellar 7 (19) 3 (30) 8 (47) 9 (39) 15 (48)
Infarct
VBA Spasm/Dissection 8 (22) 1 (10) 3 (18) 5 (22) 1 (3)
Locked-In Syndrome 1 (3) 0 (0) 1 (6) 0 (0) 1 (3
Other/Unknown 0 (0) 2 (20) 4 (23) 3 (13) 10 (32)
Qutcome
No/Minimal 16 (43) 2 (20) 2 (12) 10 (43) 12 (39)
Impairment
Major Residual 14 (38) 6 (60) 11 (65) 8 (35)
Symptoms
Death 5 (14) 2 (20) 4 (23) 5 (22) 5 (16)
Unknown 2 (5) 0 (0) 0 (0) 0 (0 2 _(6)

*
Note: Percentages are in parentheses unless otherwise noted.
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Complications Resulting from Treatments of the Cervical Spine

Treatment

Complication

Incidence

Cervical spine
manipulation?

Cervical spine

surgery4

Non-Steroidal Anti-
Inflammatory Drugs
(NSAIDS) 6

Naprosyn8

Indocin8

Motrin8

VBA or other
complication2
Major impairment3

Death

Neurologic
complication5
Death

Serious GI event’

GI bleeding and/or
perforation

Renal failure
Congestive heart
failure

Peptic ulcer
Toxic hepatitis
Coma

Congestive heart
failure

Acute anaphylaxis
Renal failure

Gastric or duodenal
ulcer

GI bleeding and/or
perforation
Hepatitis
Pancreatitis
Aseptic meningitis
Coma

Congestive heart
failure

Anaphylaxis

Acute renal failure

1.46/1,000,000
manipulations

6.39/10,000,000
manipulations
2.68/10,000,000
manipulations

15.6/1000 surgeries

6.9/1000 surgeries

3.2/1000 subjects (age

65+)

0.39/1000 subjects
(age <65)

1/1000 subjects (all
ages)

<1/100 subjects

<1/100 subjects
<1/100 subjects

<1/100 subjects
<1/100 subjects
<1/100 subjects
<1/100 subjects

<1/100 subjects
<1/100 subjects

<1/100 subjects
<1/100 subjects

<1/100 subjects
<1/100 subjects
<1/100 subjects
<1/100 subjects
<1/100 subjects

<1/100 subjects
<1/100 subjects
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Table 6—continued

lpata from case reports; total cervical manipulations estimated from
community-based study of chiropractic services (Shekelle and Brook,
1991)

2other complications include spinal cord compression, vertebral
fracture, tracheal rupture, diaphragm paralysis, internal carotid
hematoma, and cardiac arrest

3Major impairments include paralysis, neurological deficit, or other
permanent functional impairment

4pata from 1982-1987 surveys of the Cervical Spine Research Society;
validity questionable because of unknown response rates and
generalizability may be limited due to select group of surgeons

5Neurologic complications include spinal cord or nerve root injury,
recurrent laryngeal nerve palsy, dural leak, and injury to cervical
sympathetic (Horner's syndrome)

6pata from meta-analysis of gastrointestinal complications related to
use of nonsteroidal anti-inflammatory drugs (Gabriel et al., 1991)

Tserious GI events include bleeding, perforation, or other adverse GI
event resulting in hospitalization or death

8pata from Physicians' Desk Reference; selected complications based
on reports in clinical trials, in the literature, and on voluntary
reports since marketing
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oped complications from extradural spinal cord compression and diaphragm paral-
ysis, respectively, and were left with serious residual symptoms.

Head and neck pain/stiffness. Seventeen case reports involved subjects complain-
ing of both head and neck pain or head pain and neck stiffness. Chiropractors ma-
nipulated 13 (76 percent) of the subjects. Rotation manipulations were used in six of
the eight cases (75 percent) in which type of treatment was described. Eight (47 per-
cent) became symptomatic after the first adjustment for their present complaint, and
13 (76 percent) had symptoms during or immediately following the adjustment.

Fifteen subjects (88 percent) suffered from the consequences of VBI. One developed
Wallenberg’s Syndrome, eight had brainstem infarctions, one had a cerebral infarc-
tion, three had vertebral artery subintimal tears, one developed Locked-In
Syndrome, and one suffered an occipital lobe stroke. Four of these subjects died and
10 were left with serious residual symptoms. One of the other two subjects went into
cardiac arrest during the adjustment, while the other had an adjustment that caused
a fracture of C6 that left her with serious residual symptoms.

Headache. Twenty-three case reports involved subjects complaining of headache of
durations ranging from four hours to 11 years. Chiropractors manipulated 16 (70
percent) of the subjects. Rotation manipulations were used in all 14 of the cases in
which type of treatment was described. Fifteen (65 percent) became symptomatic
after the first adjustment for their present complaint, and 15 (65 percent) had symp-
toms during or immediately following the adjustment.

Twenty-one subjects (91 percent) suffered from the consequences of VBI. Six devel-
oped Wallenberg's Syndrome, nine suffered brainstem and/or cerebellar infarctions,
five were diagnosed with VBA spasm, stenosis, or dissection, and one had a pseu-
doaneurysm. Five of these subjects died and eight were left with serious residual
symptoms. The other two subjects had brainstem strokes resulting from an undiag-
nosed brainstem lesion and C2 dislocation, respectively. These subjects improved
and were not left with significant neurological deficits.

Other conditions. Eighteen case reports involved subjects complaining of other
conditions, including torticollis (4), back pain (5), head colds or hay fever (4), and
abdominal distension (1). Four other subjects were essentially asymptomatic.
Chiropractors manipulated 17 (94 percent) of the subjects. Rotation manipulations
were used in six of the nine (67 percent) cases in which type of treatment was de-
scribed. Thirteen (72 percent) became symptomatic after the first adjustment for
their present complaint, and 15 (83 percent) had symptoms during or immediately
following the adjustment.

Twelve subjects (67 percent) suffered from the consequences of VBL. Three devel-
oped Wallenberg’s Syndrome, nine suffered brainstem and/or cerebellar infarctions,
and one had a thalamic infarction. Two of these subjects died and five were left with
serious residual symptoms. The other six subjects had manipulations that resulted
in vertebral dislocations, fractures, and/or hematomas, or had undiagnosed spinal
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cord tumors that were aggravated by the manipulation. One of these subjects died
and one was left with significant neurological deficits.

Unknown presentation. The authors of 13 case reports did not describe the com-
plaints for which the subjects sought manipulative treatment. Chiropractors ma-
nipulated eight (61.5 percent) of the subjects. Rotation manipulations were used in
three of the four (75 percent) cases in which type of treatment was described. All
subjects became symptomatic after the first adjustment for their present complaint,
and eight {61.5 percent) had symptoms during or immediately following the adjust-
ment.

Twelve of the subjects (92 percent) suffered from the consequences of VBIL. One de-
veloped Wallenberg’s Syndrome, six suffered brainstem and/or cerebellar infarc-
tions, two had vertebral artery stenosis, one developed Locked-In Syndrome, and
two cases were not reported. Two of these twelve subjects died and six were left with
serious residual symptoms. The other subject recovered after his masseur allegedly
ruptured his trachea.

In summary, of the 118 documented cases of complications from cervical spine ma-
nipulation described above, 92 involved vertebrobasilar (VBA) accidents. Twenty-
one cases resulted in death, and 52 survived with serious neurological deficit, paral-
ysis, or other permanent functional impairment. Terrett (1987) reported 26 deaths
from 107 cases in English and non-English literature from 1934-1984, and 28 deaths
from 113 cases described in the literature from 1934-1987 (Terrett, 1990).2 Terrett’s
(1990) analysis revealed 21 deaths or cases with serious neurological sequelae that
could have been prevented by the early recognition of VBA signs and symptoms.

Frequency. Because of the uncertainty of both caseload and the number of cervical
manipulations that patients receive over a specified period of time, it is difficult to
estimate the frequency of vertebrobasilar accidents and other complications among
patients undergoing cervical spine manipulation. The risk of complications has been
estimated to be between one in 40,000 manipulations for mild complications
(Dvorak, 1985) and one in 400,000 to over one million manipulations for serious
complications (Dvorak, 1985; Gutmann, 1983; Patijn, 1991). Dvorak (1991) reported
no serious neurological complications during one year among 460 physicians and
approximately 150,000 cervical manipulations.

In calculating a complication rate, we made an allowance for under-reporting. We
have estimated under-reporting by a factor of 10 and although this figure is specula-
tive, it does seem reasonable. At the very least, if many more people were having se-
rious complications than are reported (under-reporting 100- or 1,000-fold), it is not
reasonable that this would escape the attention of other providers involved in the
care.

2Complete citations to the literature on treatment complications resulting from treatment of the cervical
spine begin on p. 109. Unless otherwise noted, the references in this section pertain to that list of refer-
ences.
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Chiropractors perform about 90 percent of manipulation in the United States. Using
data from a community-based study of the use of chiropractic services (Shekelle and
Brook, 1991) to provide a rough estimate of the number of cervical spine manipula-
tions delivered in the United States, and assuming that published case reports repre-
sent one-tenth of the actual complication caseload, the rate of vertebrobasilar acci-
dents (VBA) or other complications (e.g., cord compression, fracture, hematoma,
etc.) as a result of cervical spine manipulation is estimated to be 1.46 per one million
manipulations. Using the same methodology, the rates of serious complications and
death from cervical spine manipulation are estimated to be 6.39 per 10,000,000 ma-
nipulations and 2.68 per 10,000,000 manipulations, respectively. Table 6 (p. 36)
shows the estimated incidence rates for complications as well as rates from other
cervical spine treatments and drugs used to relieve cervical symptoms.

Systematic reports of complication rates are necessary to calculate a more precise
estimate of risk. The true incidence of serious complications from cervical spine ma-
nipulation may be smaller and is probably modified by clinical presentation, appro-
priate history-taking and examination procedures, and the use of specific types of
manual therapy.



Chapter Three
ANALYSIS OF THE APPROPRIATENESS RATINGS

For each indication for cervical or spinal manipulation or mobilization, the median
was used to measure the central tendency of the nine panelists’ ratings and the mean
absolute distance from the median was used to measure the dispersion of the ratings.
These measures are well suited, we believe, to the appropriateness scale.

Our 1 to 9 scale is an ordinal scale. It ranks excess of benefit over risk (including
negative values when risks exceed benefit). A 9 is always more appropriate than an 8,
and an 8 is always more appropriate than a 7. But risk-benefit levels are not specified
for each point on the scale, so that a difference between a 9 and an 8 is not necessar-
ily the same as the difference between an 8 and a 7. This scale characteristic suggests
that we should avoid such measures as means and standard deviations that treat in-
tervals as though they were equal.

Our scale does have some characteristics of an interval scale, however. The center of
the scale (5) is well anchored at the point at which risk equals benefit. Although the
ends (1 and 9) are not precisely specified, they are anchored to some degree. At 1,
risks exceed benefits by a sufficiently wide margin that the procedure should defi-
nitely not be done. At?9, it definitely should be done.

It is established that using interval measures on ordinal scales seldom has much ef-
fect on the results. Shunning interval measures entirely would eliminate informa-
tion. A four-point difference on our scale may not represent precisely four times as
big a difference in the excess of benefit over risk as a one-point difference, but it cer-
tainly represents a bigger difference. A strictly ordinal measure would not distin-
guish between them.

Table 7 describes the average median, the mean absolute deviation from the median,
and the percentage of agreement for the initial and final appropriateness ratings for
spinal manipulation or mobilization for neck pain and headache. The table shows
that the ratings changed from an initial median of 4.60 to a final median of 4.02. The
table also shows a decrease in dispersion between the initial and final ratings.

On what portion of the indications did the panelists agree and disagree? Our pre-
ferred definition of agreement is that after discarding one extreme high and one ex-
treme low rating, the remaining seven fall within any three-point range. According
to our definition, at the conclusion of the process, panelists agreed on the ratings in
40 percent of the indications. Our preferred definition of disagreement is that, after
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Table 7

Median Ratings and Extent of Agreement and Disagreement on
Appropriateness Ratings for Spinal Manipulation or Mobilization

Item Initial Rating Final Ratings
Number of indications 1,171 1,436
Average median 4.60 4.02
Mean absolute deviation from median 1.51 1.14
Percentage of agreement 19.98% 39.97%
Percentage of disagreement 10.08% 2.09%

discarding one extreme high and one extreme low rating, at least two of the remain-
ing seven fall in the lowest three-point region (1 to 3), and at least two fall in the
highest. Table 7 shows that the panelists disagreed on the ratings in only 2 percent of
the indications. For comparison, using the same definition for disagreement, a simi-
lar multidisciplinary panel of experts had disagreement on 3 percent of 1,550 indica-
tions for manipulation of the lumbar spine.!

We also classified indications into one of three categories of appropriateness: inap-
propriate, uncertain, or appropriate. We classified an indication as “uncertain” for
either of two reasons: The benefits and risk of doing the procedure were considered
roughly the same (a median rating of 4 to 6) or the panelists disagreed on the proper
rating. An indication was called “appropriate” if the panelists assigned a median
rating in the 7 to 9 range without disagreement, and it was “inappropriate” if they as-
signed a 1 to 3 rating without disagreement. Table 8 categorizes the final indications
by their appropriateness ratings. Forty-three percent of indications were rated inap-
propriate. Appropriate and uncertain indications each accounted for 16 percent and
41 percent of the total.

Table 8
Categories of Appropriateness of 1,436 Indications for Cervical Manipulation
and Mobilization
Category Number of Indications Percentage of Indications
Inappropriate 623 43%
Uncertain 586 41%
Appropriate 122 16%

1n previous publications on manipulation of the lumbar spine, the disagreement for the multidisciplinary
panel was reported as 12 percent. The difference occurs because in past consensus panels (including both
a full chiropractic panel and a mixed medical and chiropractic panel), RAND used a different definition of
disagreements. The definition of disagreement was that, after disregarding one extreme high and one
extreme low rating, at least one of the remaining seven fall in the lowest three-point region (1 to 3) and at
least one falls in the highest. Under this definition, the multidisciplinary panel for manipulation and the
lumbar spine disagreed on 12 percent of the indications. The cervical spine panel disagreed on 13.7
percent of the indications using this older definition.
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The above analysis, however, represents aggregate values for both mobilization and
manipulation. As seen in Tables 8-10, differences existed in the ratings of these two
forms of therapy.

A comparison of Tables 8 and 9 shows that more indications were rated as inappro-
priate for manipulation than for mobilization and that the category of uncertain was
largest for mobilization.

The level of disagreements also differed when manipulation and mobilization were
considered independently. For mobilization, the panel disagreed on 0.9 percent of
indications, whereas for manipulation, the panel disagreed on 3.3 percent of indica-
tions.

Comparing the results on manipulation of the two professions involved in the panel,
chiropractic and medicine, the mean rating for appropriateness for the former is 4.51
and 2.62 for the latter. Furthermore, the mean rating of each medical physician was
lower than that of any of the chiropractors. In the case of mobilization, the ratings
were 5.01 for the chiropractors and 4.05 for the medical physicians. However, these
results are less clear because one medical physician on the panel was more likely to
rate mobilization appropriate than some of the chiropractors. The results do suggest
that those using manual therapies—specifically, in this instance, chiropractors—are
more likely to rate such therapies as appropriate than those who do not. This result
has been shown to be the case with other panels, that is, those using the procedure
are more likely to rate it as appropriate.

The low average median rating and the large number of indications rated inappro-
priate found in this study do not necessarily suggest that inappropriate care is being
rendered. The case may be that in practice, manipulation or mobilization is used for
highly appropriate indications. To understand the frequency of appropriate use of
clinical spine mobilization and manipulation will require the collection of clinically

Table 9

Categories of Appropriateness of 736 Indications for Cervical Manipulation

Category Number of Indications Percentage of Indications
Inappropriate 424 57.6%
Uncertain 230 31.3%
Appropriate 82 11.1%
Total 736 100%

Table 10

Categories of Appropriateness of 700 Indications for Cervical Mobilization

Category Number of Indications Percentage of Indications
Inappropriate 199 28.4%
Uncertain 356 50.9%
Appropriate 145 20.7%

Total 700 100%
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detailed patient level data on persons presenting with symptoms referable to the
cervical spine.

The large number of responses that were indeterminant reflects that for the panel the
risks and benefits were variably distributed for those indications. However, most of
the indications with indeterminant levels of agreement were also judged to be of un-
certain appropriateness (where risks and benefits were felt to be about equal or
where there was insufficient information to tell). Most of the indications with panel
disagreement also were given a medium rating of 4, 5, or 6. We interpret these results
as indicating that much additional scientific data about the efficacy of cervical spine
manipulation are needed.



Chapter Four
INTERPRETING THE LISTINGS OF RESULTS

READING KEY

The final list of rated indications for spinal manipulation appears in Appendix B.
Figure 4 provides a key to reading the results. Note that the indications represented in
Figure 4 are for a patient with Chronic Intermittent Headache AND: No Clinical or
Radiographic Risk Factors AND: Non-throbbing prodrome AND: cervical signs and/or
symptoms AND: No c-spine radiographs and absence of clinical risk factors for ma-
nipulation AND: no prior SMT. In this case, the median rating for mobilization was 6,
and, for manipulation, 5. However, the dispersion was greater for manipulation than
for mobilization (1.2 versus 2.0 mean absolute deviation).
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Appendix A
DEFINITIONS

Active range of motion
Extent of mobility attained by the patient without assistance.

Acute headache
Onset less than three weeks ago.

Acute neck pain
Pain or condition present less than three weeks (includes acute episodes ofan
intermittent condition).

Adequate course of conservative (nonsurgical, nonmanipulative) care
A trial of care of sufficient intensity and duration to normally achieve a favorable re-
sponse.

Advanced imaging tests
Includes any of the following: CT, contrast CT, MRI, contrast MRI, or myelography.

Articular hypermobility
Treatment at the hypermobile joint.

Cervical manipulation

A controlled, judiciously applied dynamic thrust (adjustment) that may include
combined extension and rotation of the upper cervical spinal segments, of high- or
low-velocity and low-amplitude force directed to spinal joint segment within patient
tolerance. Procedures often take joints into the “paraphysiological” space resulting
in joint cavitation.

Cervical manipulation without combined extension and rotation

A controlled, judiciously applied dynamic thrust (adjustment), using pre-stress that
minimizes hyperextension and rotation of the upper cervical spinal segments, of
high- or low-velocity and low-amplitude force directed to spinal joint segments
within patient tolerance. Procedures often take joints into the “paraphysiological”
space resulting in joint cavitation.

Cervical mobilization

A controlled, judiciously applied force of low velocity and variable amplitude di-
rected to spinal joint segment(s). Procedures usually do not take joints beyond the
passive range of motion and do not result in joint cavitation.
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Cervical radiographs
Standard orthogonal series of plain film radiographs.

Cervical signs or symptoms

Clinical findings to suggest cervical spine involvement: neck pain, myofascial trigger
points, headache provoked by mechanical stress to cervical tissues or joint dysfunc-
tion.

Cervical SMT (Spinal Manual Therapy)
Spinal Manual Therapy is a generic label for a family of procedures that includes
cervical manipulation and mobilization.

Chronic headache
Onset more than three months ago.

Chronic neck pain
Pain or condition present for more than three months.

Clinical risk factors for manipulation of the cervical spine without X rays

Patient over age 65, fever greater than 100 degrees F; prolonged corticosteroid use;
unexplained weight loss; history of cancer; history of serious systemic inflammatory
arthritides or vasculitides; endocrinopathies that affect calcium metabolism.

Clotting or bleeding tests
Clinical laboratory studies that measure the integrity of the coagulation process (i.e.,
prothrombin time, bleeding time, etc.).

Constant headache
Patient has had no pain-free periods since onset.

Definite radiculopathy

Symptoms, signs, or tests classical for radiculopathy, including any one of the follow-
ing: unequivocal motor weakness or EMG changes; unequivocal asymmetric de-
pressed reflexes; dermatomal hypalgesia; each of which is typically preceded or ac-
companied by radicular pain.

Electrodiagnostic tests
Includes tests of neurologic function (e.g., nerve conduction velocity, electromyog-
raphy, somato sensory evoked potentials), but excluding surface electromyography.

Favorable response to prior SMT
Patient has received SMT to the neck for a similar complaint and experienced clinical
benefit.

Headache
Complaint of pain in the head excluding the lower half of the face.

Herniated disc

Herniation of the intervertebral nucleus pulposus at any level in the cervical spine.
Does not include disc bulge without herniation or small contained herniation with
no evidence of nerve root impingement.
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Imaging study shows no abnormality
Advanced imaging study shows no herniated disc, spinal foraminal osteophytosis, or
central spinal stenosis.

Intermittent headache
Patient has had pain-free periods since onset.

Joint dysfunction
Decreased or aberrant segmental or regional joint mobility excluding hypermobility
but including tender or hypertonic contraction of the paraspinal muscles.

Local pathology
A mechanical or physiologic lesion external to the spine that is the source of symp-
toms and signs.

Major neurologic findings

At least one of the following: neurologic signs of cervical myelopathy; progressive
unilateral muscle weakness and/or motor loss documented by repeat exam over
time; sensory deficits other than those related to dermatomes or peripheral nerves.

Mild post-traumatic neurologic symptoms

Symptoms such as occipital headache, light headedness, concentration difficulties,
sleep disturbances, loss of visual accommodation, with a normal neurological exam-
ination.

Minimally traumatic etiology
A history of trauma relatable to a patient’s complaint, with no or minor negative
implications.

Neck pain
Pain in the region of the cervical spine including the occipita-cervico and cervico-
thoraco junctions.

No or unfavorable response to prior SMT
Patient has received SMT to the neck for a similar complaint and experienced equiv-
ocal or no clinical benefit.

No prior SMT
The patient has never received SMT to the neck for a similar complaint.

No radiculopathy
Absence of signs or symptoms that are listed in possible or definite radiculopathy.

Nontraumatic etiology
No history of trauma consistent with patient’s complaint.

Pain of musculotendinous distribution
Pain consistent with anatomy of specific muscles and/or their attachments.
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Passive range of motion
Extent of mobility attained with minimal effort by the patient and with clinician as-
sistance.

Possible radiculopathy

Symptoms, signs, or tests suggestive of radiculopathy, including at least one of the
following: sensory changes including paresthesia and/or hyperesthesia of a der-
matomal distribution; pain radiation into the upper extremity that follows a der-
matomal pattern; in the absence of symptoms, signs or tests of definite radiculopa-
thy.

Prodrome
History of visual disturbances, dizziness, unilateral paresthesias, or mood changes
associated with headache.

Provocative testing
Those tests or procedures that are performed to elicit physical or physiological ex-
pressions of vertebrobasilar insufficiency.

Psychosocial stress

Diagnosed depression; alcohol or narcotic dependence; recent suicide attempt; di-
agnosed severe anxiety. Evidence of stressful life situation such as bereavement, job
change, job or family dissatisfaction.

Radiographic contraindications to manipulation of the cervical spine

Include, but are not limited to neoplastic disease in the cervical region; certain bone
diseases including infections (e.g., discites, osteomyelitis, tuberculosis), Paget’s dis-
ease, or severe osteoporosis; active inflammatory arthritis (ankylosing spondylitis,
rheumatoid arthritis); septic arthritis; acute or unhealed fracture; obvious misalign-
ment (of greater than 3 mm of translation, or greater than 11 percent of kyphotic an-
gulation); some congenital anomalies such as unstable os odontoideum; ossification
of the posterior longitudinal ligament; anterior-posterior spinal canal stenosis of less
than or equal to 11 millimeters.

Radiographic findings of degenerative changes in the cervical spine

(a) early—minimal loss of disc height, minimal sclerosis, no visible osteophytes, no
visible intervertebral foraminal encroachment;

(b) moderate—mild loss of disc height, mild sclerosis, small osteophytes, minimal
intervertebral foraminal encroachment;

(c) advanced—multi-level significant loss of disc height, severe sclerosis, large osteo-
phytes, severe intervertebral foraminal encroachment, probable canal/lateral steno-
sis.

Related cervical spine trauma
A history of trauma relatable to patient’s complaint.

Spinal foraminal osteophytosis
Stenosis of greater than 50 percent or with evidence of nerve root impingement.
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Spinal stenosis
Central spinal canal stenosis with anterior-posterior diameter of less than or equal to
11 millimeters.

Subacute headache
Onset between three weeks and three months.

Subacute neck pain
Pain or condition present for more than three weeks but less than three months.

Substantial traumatic etiology

A history of trauma relatable to a patient’s complaint with more than minor negative
implications. Average “fender bender” type automobile accident not considered
substantial trauma.

Throbbing headache
Headache described as pulsing (quickly varying in intensity).

T™]
Temporomandibular joint.






Appendix B

PANEL RATINGS OF INDICATIONS BY CHAPTER
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