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PREFACE

This report presents results from one part of the RAND Appropriateness of Spinal
Manipulation for Low-Back-Pain Study. The study is designed to ascertain the clinical cri-
teria for the appropriate use of spinal manipulation for low-back pain from chiropractors and
medical specialists and then to investigate the use of chiropractic services (particularly
spinal manipulation) in a random sample of practicing chiropractors. The study has four ma-
jor stages:

+ Stage I reviewed the medical literature to summarize knowledge about efficacy,
complications, and indications for spinal manipulation for low-back pain.

+ Stage II convened a panel of back-pain experts from the disciplines of orthopedics,
chiropractic, osteopathy, internal medicine, family medicine, and neurology to dis-
cuss and rate for appropriateness a large number of indications for spinal manipu-
lation for low-back pain.

+ Stage III will convene a second, all-chiropractic panel of experts, to discuss and
rate the same indications for spinal manipulation for low-back pain.

+ Stage IV will analyze the use of services in a random sample of practicing chiro-
practors, with an emphasis on abstraction of medical records for patients treated
for low-back pain.

This report presents the results of the first stage. It describes what is known in the
medical literature about the utilization, efficacy, complications, and indications for spinal
manipulation for low-back pain. It should be of interest to clinicians who perform spinal ma-
nipulation, clinicians who deal with patients with back pain, and to health researchers con-
cerned with the appropriate indications for performing medical procedures.

This research is a joint undertaking of RAND; the UCLA Division of General Internal
Medicine, Department of Medicine; the Consortium for Chiropractic Research (CCR); the
Foundation for Chiropractic Education and Research (FCER); and Value Health Sciences,
Inc. Support has been provided by the CCR and the FCER.
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SUMMARY

This report contains a literature review of spinal manipulation for low-back pain.
Spinal manipulation is a manual procedure that involves a directed thrust to move a joint
past the physiologic range of motion without exceeding the anatomic range of motion. Spinal
manipulation has been used for centuries as a treatment for musculoskeletal complaints. In
recent times, the use of spinal manipulation has been equated with the practice of chiroprac-
tic, and, in part because of this, spinal manipulation has been labeled an “unorthodox” treat-
ment by the medical profession. This review covers the literature from 1952 to the present
on the use of spinal manipulation. It gathers data from 76 sources including 22 controlled
trials of the use of spinal manipulation for low-back pain.

UTILIZATION

Based on limited data, it is estimated that about 5% of the U.S. population annually
uses chiropractors. The majority of patients seek care for back pain and related complaints
and are usually treated with spinal manipulation. The course of treatment generally in-
volves multiple visits and manipulations, between 5 and 18 per episode. This care is deliv-
ered by about 45,000 chiropractors at a cost of approximately $2.4 billion annually. In one
study, chiropractors delivered upwards of 90% of the manipulative therapy for which reim-
bursement was sought. Chiropractic patients are more likely to be white, middle-aged, and
employed than the general population.

COMPLICATIONS

There is no systematic report on the frequency of complications. Collections of anecdot-
al reports suggest that the serious complications of spinal manipulation include death,
paraplegia, and advancement of unrecognized coexisting medical disorders because of misdi-
agnosis. The rate of these occurrences is probably low, but the lack of data in the literature
prevents firm conclusions.

EFFICACY

The literature on the efficacy of spinal manipulation is of uneven quality. While many
studies are randomized controlled trials, there is a great diversity in the initial selection and
evaluation of patients for study, assignment of those patients to spinal manipulation or a
control treatment, the type of spinal manipulation given, the type of control treatment given,
and the method of assessing a response. Given that caveat, support is consistent for the use
of spinal manipulation as a treatment for patients with acute low-back pain and an absence
of other signs or symptoms of lower limb nerve-root involvement. Support is less clear for
other indications, with the evidence for some insufficient (acute and subacute low-back pain
with sciatica, acute and subacute low-back pain with minor lower limb neurologic findings,
most types of chronic back pain), while the evidence for others is conflicting (acute low-back
pain with sciatica and minor lower limb neurological findings, subacute low-back pain with-
out sciatica, and chronic low-back pain without sciatica).



vi

TREATMENT DURATION

No scientific evidence in the literature supports any of the treatment durations for dif-
ferent indications that have been proposed.
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1. PROJECT OVERVIEW

The appropriateness with which health services are used has been gaining increasing
attention over the last decade. As health care costs continue to climb and as evidence
mounts that some medical and surgical procedures are overused, there is a growing percep-
tion that the United States is not receiving sufficient value for its expenditures on health.
The demonstration of large geographic variations in the use rate of medical care, beyond
those explained by underlying differences in the populations at risk, has led some to question
whether physicians agree on the type and amount of medical care that is appropriate for cer-
tain conditions. Considerable research has indicated uncertainty even among nationally rec-
ognized experts in the conditions under question. This underlying uncertainty about how to
treat certain diseases may be in part responsible for overuse and for the needless expendi-
ture and risk such inappropriate use places upon payors and patients.

Back pain occurs in up to 80% of adults at some point in their lives (Deyo, 1983) and is
one of the leading causes of visits to physicians (Deyo, 1983; Deyo, 1987). Except in rare pre-
sentations, it is appropriate for most persons with back pain to undergo an initial course of
conservative therapy (Deyo, 1983). These conservative measures have included oral medica-
tions, injectable drugs, counter-stimulation (such as transcutaneous electrical nerve stimula-
tion), and physical measures (such as bedrest, corsets, exercises, and manipulation).
Manipulation is among the most controversial of these measures. Although practiced for
centuries, no evidence to date conclusively proves the effectiveness or lack thereof for the use
of spinal manipulation to treat back pain. This, combined with the association of spinal ma-
nipulation with the practice of chiropractic, has relegated the use of spinal manipulation to
the “unorthodox” category of treatments among the medical (allopathic) profession.

Spinal manipulation, however, is the most commonly used conservative treatment for
low-back pain for which reimbursement is sought. About two-thirds of all patient visits for
back pain are made to chiropractors (Murt, 1986). Most of these patients are treated with
spinal manipulation. This care cost approximately $2.4 billion in 1988 (FACTS Bulletin),
while the total cost of direct medical care for back pain in the United States is estimated at
$8 billion annually (Bonica, 1982).

For all of these reasons—the prevalence of back pain in America, its cost to society, and
the uncertainty about the role spinal manipulation should play in its treatment—RAND; the
UCLA Division of General Internal Medicine, Department of Medicine; the Consortium for
Chiropractic Research (CCR); the Foundation for Chiropractic Education and Research
(FCER); and Value Health Sciences, Inc. (VHS), have undertaken an examination of the ap-
propriate use of spinal manipulation in the treatment of low-back pain. Support has been
provided by the National Institutes of Health, the CCR, and the FCER.

This project will result in a comprehensive set of indications for performing spinal ma-
nipulation for persons with low-back pain and will have two sets of appropriateness ratings
of these indications: one by a multidisciplinary panel of experts, representing the disciplines
of orthopedics, osteopathy, chiropractic, internal medicine, neurology, and family practice,
and the second by an all-chiropractic panel. From these ratings, we will develop a medical
record abstraction form, a utilization form, and a patient survey. These research instru-
ments will then be used on a random sample of low-back pain patients of chiropractors from
a specified geographic area to answer the following research questions:



What is the use of chiropractic services in the specified geographic area?

With regard to the chiropractic spinal manipulative therapy of low-back pain,
what is the level of appropriate care being delivered?

Does the level of appropriate care vary significantly with the provider?

Are there variables predictive of the delivery of appropriate care?

What are the demographic and general health characteristies of chiropractic pa-
tients, and do these differ from patients in the outpatient general medical setting?

RAND publications from this project will consist of the following:
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This volume, which contains the project overview and literature

The ratings of appropriateness by the multidisciplinary panel

The ratings of appropriateness by the all-chiropractic panel

The analysis of the two sets of ratings

The research instruments

The results of the one-site field study of the use of chiropractic services, the use of
spinal manipulation, and the chiropractic patients’ characteristics.



2. LITERATURE REVIEW

Spinal manipulation as a treatment for musculoskeletal complaints has been practiced
for centuries, having been described by Hippocrates, Galen, and other Western physicians, as
well as in the writings of comparable historical figures in Eastern medical history. Many
prominent physicians of the 19th century practiced spinal manipulation, and late in that cen-
tury the two principal philosophies concerning spinal manipulation were developed. Andrew
Taylor Still proposed the concept of osteopathy in 1874, and D.D. Palmer formulated the
theory of spinal subluxation in 1895. Since then, spinal manipulation has fallen out of favor
with medical physicians and has become virtually the exclusive domain of chiropractors. A
recent analysis of a community-based sample of patients showed that chiropractors delivered
94% of all the manipulative care for which reimbursement was sought, with osteopaths
delivering 4%, and general practitioners and orthopedic surgeons accounting for the
remainder. Recently, however, there seems to be a renewed interest in manipulation on the
part of the medical profession (Meade, 1990).

Manipulation encompasses many different techniques. The two most commonly used
methods are nonspecific long-lever manipulations and specific short-lever, high-velocity
spinal adjustments. It is this second method which is most closely identified with chiroprac-
tic practice, although many chiropractors use the long-lever manipulations as well.

This literature review will examine the use of manipulation, of all types, in the treat-
ment of low-back pain. The review initially searched the Index Medicus and computerized
database of MEDLINE from 1952 to the present for relevant articles using the Medical
Subject Heading terms chiropractic, manipulation, and backache. It then drew on the bibli-
ography of these articles, as well as a bibliography developed by the CCR. An orthopedist
and two chiropractors evaluated the bibliography for completeness and suggested additional
references, including textbooks. No unpublished material was included.

Articles were selected for inclusion if they contained data on the complications, efficacy,
or use of manipulation for the treatment of low-back pain. Priority was given to research
that used a randomized, controlled trial design. Second priority was given to case-series and
reviews published in peer-reviewed journals, as well as textbooks. Case reports were ex-
cluded, except to document complications.

This review is the result of an analysis of 67 articles and 9 books or textbooks published
between 1952 and 1991. The table below presents the number of studies or articles reviewed,
classified by type of research design or source.

This review was prepared to assist back-pain experts in the assessment of the appropri-
ate clinical circumstances for performing spinal manipulation. As such, it summarizes effi-
cacy data in clinical categories that were used by these experts during the assessment pro-
cess.

UTILIZATION

Utilization studies of the chiropractic manipulative treatment of low-back pain are few.
Most are either regional, lack adequate sampling schemes, or have possibly outdated



Table 1

CLASSIFICATION OF RESEARCH
ARTICLES ON MANJPULATION

FOR BACK PAIN
Category Number  Percent

Research studies 34 45
Controlled trials (22) —
Case-series (12) —
Case reports 4 5
Reviews 22 29
Miscellaneous 7 9
Books/textbooks 9 12

Total 76 100

databases that do not allow generalization with confidence to the 1990s. Still, some state-
ments can be made.

The rate of use of chiropractic services is approximately 50 visits per 100 person-years,
used by about 5% of the population (Von Kuster, 1980; Mugge, 1986; Shekelle, 1991). This
care is delivered by about 45,000 chiropractors at a cost of approximately $2.4 billion in 1988
(FACTS Bulletin, 1989). Between 32 and 45% of these visits are for low-back pain (Phillips,
1982; Nyiendo, 1987; Pima Health Systems, 1975; Shekelle, 1991). The patients average
between 5 and 18 visits per episode (Nyiendo, 1987; Phillips, 1982; Shekelle, 1991; Von
Kuster, 1980). This type of care is most frequently used by persons who are white, middle-
aged, employed, and high-school educated (New Haven Health Care, Inc., 1976; Mugge, 1986;
Nyiendo, 1987; Shekelle, 1991). Seven-fold differences in the use rate of chiropractic services
have been seen, but the cause or causes of these variations in use remain unknown (Shekelle,
1991). In one study, chiropractors delivered over 90% of the manipulations for which reim-
bursement was sought (Shekelle, 1991).

COMPLICATIONS

There has been no systematic study of the frequency of complications from spinal ma-
nipulative therapy. A literature review by Ladermann (1981) showed 135 case reports of se-
rious complications, including 18 deaths, from manipulation. These case reports are primar-
ily from the period 1950 to 1980. The number of manipulations received during this 30-year
period is unknown, but must number in the tens of millions.

The majority of complications of manipulation can be attributed to the following:

* Misdiagnosis

+ Presence of coagulation dyscrasias

+ Cervical manipulation

+ Presence of herniated nucleus pulposus
+ Improper technique.

Misdiagnosis of the patient’s condition accounted for 26 of the 135 cases in the report of
Ladermann. Most of these involved the unrecognized presence of tumors or metastases. The
main complication was delay in diagnosis and treatment. The most serious complication of
coagulation dyscrasias was paraplegia from meningeal hematoma. Cervical manipulation
had a greater number of complications, of a more serious nature, than did lumbar manipula-



tion. This literature review will not deal with cervical manipulation. The development of the
cauda equina syndrome was reported in 20 patients with the presenting symptom of sciatica
treated with lumbar manipulation. Many of these patients were manipulated under narcosis
or ether anesthesia, which is not acceptable chiropractic technique today. Improper tech-
nique, while important, is not the subject of this review, nor the focus of the panel discussion.

These data suggest that the risk of spinal manipulation is small and that it may vary
within subgroups of patients based on their clinical presentation. No firm conclusions may
be drawn, however, as there is little available data in the literature.

EFFICACY

The efficacy of spinal manipulation for low-back pain must be assessed by the degree of
benefit compared to risk it confers on patients upon whom it is performed. As no survival
benefit has ever been shown or claimed, this assessment is necessarily based on subjective or
objective evaluations of relief of pain, time to relief of pain, improvement in functional status,
days lost from work, reduced anxiety, and the like. Additionally, certain physiologic vari-
ables, such as flexibility and number of degrees of straight leg raising, have been measured,
but in general there is a poor correlation between these measures and functional status.

Ideally, the efficacy of spinal manipulation for the treatment of low-back pain would be
assessed by performing a series of randomized, controlled clinical trials upon patients with a
variety of different clinical presentations. The patients would need to be selected with an
appreciation of the clinical variables predictive of a beneficial result from manipulation. The
nonmanipulated group would need to receive some sham treatment to control for the power-
ful placebo affect of “the laying on of hands.” The manipulation itself would be done by an ex-
pert clinician and would be defined in terms such that others could reproduce the technique.
The assessment of outcome would be performed by observers blinded to the treatment type.
The sample size would be large enough to have sufficient power to detect a clinically signifi-
cant effect should it exist. If a benefit for manipulation was shown, then manipulation could
be compared to other therapies for low-back pain, including bedrest, “back school,” corset,
and TENS, in another series of randomized trials. Such a research agenda would take many
trials, involving many patients, over a considerable period of time. For these reasons and
others, the definitive trials of manipulative therapy have yet to be done, as many have noted
(Brunarski, 1984; Curtis, 1988; Greenland, 1980; Evans, 1985; Hoehler, 1987; Deyo, 1983).
Because of the cost and technical difficulties, such a series of trials is unlikely to be com-
pleted in the near future. Therefore, as stated by Curtis, the efficacy of spinal manipulation
is neither scientifically proven nor disproven at this time.

This review will deal with what is known about the efficacy of spinal manipulation for
patients with the following specific clinical problems:

+ Acute low-back pain
— without neurological findings
— with minor neurological findings
— with major neurological findings
— with sciatic nerve root irritation
+ Subacute low-back pain
— without neurological findings
— with minor neurological findings
— with major neurological findings



— with sciatic nerve root irritation
+ Chronic low-back pain

— without neurological findings

— with minor neurological findings

— with major neurological findings

— with sciatic nerve root irritation

— with prior laminectomy.

In addition, this review will deal with some other issues of importance concerning
spinal manipulation, including contraindications and treatment intensity and duration.

Before discussing specific clinical syndromes, it is important to mention the limitations,
of a general nature, with the controlled trials of manipulation. The initial selection and
evaluation of patients for study has varied greatly. Some studies have included all patients
presenting to a certain clinic, regardless of duration of pain, mechanism of onset, age, physi-
cal exam, etc. Others have carefully restricted patients to those with pain of uniform onset,
those who have specific findings on physical examination, or other factors. The technique of
manipulation is often unclear in many studies and has been performed by a variety of health
personnel, including physicians, chiropractors, physiotherapists, and osteopaths. The control
groups have varied widely, some receiving virtually no therapy, most receiving a variety of
nonspecific measures, such as short-wave diathermy, and a few receiving sophisticated sham
manipulations. How these control groups dealt with the placebo effect differed. Outcome
measures were not always assessed by an observer blinded to treatment type, introducing
bias. In addition, outcome measures have varied between objective measurements (which
are of uncertain clinical significance) to subjective measures ranging from simply asking the
patient if he feels better to reliable and valid questionnaires dealing with back pain. Lastly,
other problems were of sample size, Type II error, and appropriate statistical analysis. Many
studies have so few subjects that no conclusion can be drawn. Outcomes measured on ordi-
nal scales have been analyzed with a chi-square test for distribution rather than a test for
trend, detracting from statistical power. The Appendix at the end of this literature review
summarizes the salient features of the controlled trials of manipulation for back pain.

For the purposes of this review, acute low-back pain is defined as pain of less than 3
weeks duration; subacute low-back pain is that of 3 to 13 weeks duration; and chronic low-
back pain is pain of greater than 13 weeks. Sciatic nerve root irritation is defined as typical
radicular pain, meaning shooting pain in the posterior thigh or calf, and a straight leg raising
sign in the leg with the pain. Minor neurological findings are defined as at least one of the
following: an asymmetrically decreased ankle reflex, a lower limb dermatomal sensory
deficit, or a nonprogressive lower limb muscle weakness. Major neurological findings are ei-
ther a progressive, unilateral lower limb muscle weakness or symptoms or signs of the cauda
equina syndrome.

ACUTE LOW-BACK PAIN

Without neurological findings or sciatic nerve root irritation. Two controlled
trials included only patients with acute low-back pain without neurological findings or sciatic
nerve root irritation (Coyer, 1955; Rasmussen, 1979). Both showed a short-term benefit for
manipulation compared to controls of bedrest or diathermy, in terms of time to pain relief. In
the study by Coyer, there was a steadily decreasing advantage for the manipulated group at
3 and 6 weeks. Rasmussen’s study is limited by its 2-week follow-up and its nonblinded as-



sessment of results. An additional controlled trial by Doran (1975), which excluded patients
with neurological findings or sciatic nerve root irritation but included patients with acute,
subacute, and chronic pain, did not show any benefit for manipulation when compared to
three control groups of physiotherapy, a corset, or bedrest. Hoehler (1987) reanalyzed these
data using a test for trend (rather than the statistically weaker chi-square test for distribu-
tion) and showed a benefit of manipulation for improvement of pain at 3 weeks.

The study by Bergquist (1977) included patients with both acute and subacute low-back
pain; however, 83% of patients had pain of less than 3 weeks duration. Patients with neuro-
logical findings were excluded. Sciatica was not excluded, though only 27% had sciatic nerve
root irritation. Bergquist found no difference between “combined physiotherapy,” which in-
cluded manipulation to hypomobile joints and “back school,” but both were significantly bet-
ter than “placebo” in shortening the time to total recovery. No difference was found between
groups in the rate of development of chronic pain, or the rate of recurrences of back pain
within 1 year.

In other studies, Maitland (1957) reported his noncontrolled case series of 220 patients.
Patients with acute low-back pain, without neurological findings, constituted 51% of the to-
tal. Twenty patients were treated with bedrest, yielding a 50% response rate requiring an
average of 23 days treatment. His next 75 patients, plus six “failures” from the bedrest
group, were treated with manipulation, yielding a 96% response rate in an average of 4.5
treatments. Potter (1977) reported a response rate of 93% for patients with acute low-back
pain and no leg pain or neurological findings (N=115; average number of treatments = 3.3) in
his large case series.

In summary, the literature supports the use of spinal manipulation or bedrest for pa-
tients with acute low-back pain without evidence of neurological involvement or sciatic nerve
irritation, with spinal manipulation possibly conferring a short-term but significant benefit
in pain relief.

Without minor neurological findings but with sciatic nerve root irritation.
One study restricted its patients to those with acute back pain without minor neurological
findings, but did include those with sciatic leg pain, and presumably sciatic nerve root ir-
ritation as well (Farrell, 1982). In this study, there was a short-term benefit for the manipu-
lated group compared to a control group that received diathermy, exercises, and instruction;
the difference was gone by 3 weeks.

Mathews (1987) included both patients with acute and subacute pain; otherwise, the
sample patients were without minor neurological findings, but some did have sciatic nerve
root irritation. There was an impressive short-term benefit for those patients with straight
leg raising signs at 2 weeks. Follow-up at 1 year showed no difference between the manipu-
lated group and the comparison group, which received infrared heat.

In the trial by Bergquist (1977), 83% of patients had acute pain and 27% of patients had
sciatic nerve root irritation. “Back school” or “combined physiotherapy” (which included ma-
nipulation) were significantly better treatments than was diathermy (15.8, 14.8, and 28.7
days to recovery, respectively). This study is discussed in more detail in the section above
entitled “Without Neurological Findings or Sciatic Nerve Root Irritation.”

In summary, the literature is insufficient to support or refute the use of spinal manipu-
lation for patients with acute low-back pain and sciatic nerve root irritation. The limited
data available suggest that for this class of patients, like those with acute low-back pain but
without sciatic nerve root irritation, spinal manipulation may offer a short term benefit in
terms of pain relief.



With minor neurological findings and without sciatic nerve root irritation. No
study confined its patient population to only those with acute low-back pain with minor neu-
rological findings without sciatic nerve root irritation. Meade’s two studies (1986, 1990),
which had patients with acute, subacute, and chronic back pain, included those with minor
neurologic findings and excluded those with sciatic nerve root irritation (but not leg pain
alone). Both studies showed a statistically significant benefit for “chiropractic care” (which
almost always included manipulation) vs. “medical care” (which may have included
nonchiropractic manipulation as well) in terms of the Oswestry Disability Questionnaire, a
reliable and valid instrument to assess functional status. The later study showed the benefit
to be both durable (up to 2 years follow up) and equivalent for patients with acute (pain less
than 1 month), subacute, and chronic (pain greater than 1 month) back pain.

In summary, the literature is insufficient to support or refute the use of spinal manipu-
lation for patients with acute low-back pain and minor neurological findings without sciatic
nerve root irritation.

With minor neurological findings and sciatic nerve root irritation. There is one
controlled trial of manipulation for patients with acute low-back pain and minor neurological
findings who also all presumably had sciatic nerve root irritation (Nwuga, 1981). These pa-
tients also had disc protrusion confirmed by myelography. There was a significantly shorter
time to pain relief in the manipulated group vs. a control group, which received diathermy.
There was improvement in some, but not all, measured physiologic variables as well.
Another study (Hadler, 1987) included patients with generally acute pain (but by our defini-
tion included some patients with subacute pain) and patients with signs of sciatica and pre-
sumably sciatic nerve root irritation. Overall, no benefit was shown for manipulation vs. mo-
bilization; however, stratified analysis showed a benefit for manipulation in patients with
symptoms of between 2 and 4 weeks. In other studies, Maitland (1957) reported a response
rate of only 16% to 19% in patients with acute low-back pain and pain radiating down the
leg. In contrast, Potter (1977) reported improvement in 48% of his patients with acute low-
back pain and neurological findings.

In summary, there is conflicting evidence in the literature on the use of spinal manipu-
lation for patients with low-back pain with minor neurological findings and sciatic nerve root
irritation.

With major neurological findings. There has been no study, controlled or uncon-
trolled, describing the manipulative treatment of patients with acute low-back pain and ma-
jor neurological findings.

Additional issues. Vertebral joint fixation, sacroiliac joint fixation, and hypertonic
contraction of the paraspinous muscles correspond to the syndromes described by Kirkaldy-
Willis and Cassidy (1988) as “Definite and Certain Indications for Manipulation.” No con-
trolled trials support this statement. Kirkaldy-Willis and Cassidy report their case series of
patients with mainly chronic pain; 80% to 90% of the patients with vertebral or sacroiliac
joint fixation responded favorably. Numerous anecdotal reports by Maigne and others docu-
ment the nearly instantaneous relief of pain due to the third indication (hypertonic contrac-
tion of the paraspinous muscles). Chiropractic teaching states that the presence of hyper-
tonic contraction of the paraspinous muscles implies joint fixation.

Spinal manipulation has not been shown to reduce a herniated nucleus pulposus physi-
cally. In fact, two studies (Wilson, 1952; Chrisman, 1964) showed that there was no differ-
ence myelographically in disc protrusion before and after manipulation. Many patients re-
ported an improvement in symptoms despite the apparent absence of a change in their disc
protrusion. In the Chrisman study, the majority of patients who had chronic pain had an



“excellent” or “good” improvement in pain relief (35/39); however 10 of these ultimately had
recurrences requiring operations.

The Quebec Task Force, which dealt with the usefulness of a variety of conservative
modalities as treatments for low-back pain, classified “mobilisation/manipulation” as
“contraindicated on the basis of scientific evidence” for lumbar spinal disorders with radicu-
lar compression presumed or confirmed. They cite no references to support this statement,
however. Interestingly, the Task Force did not feel manipulation was contraindicated in the
presence of confirmed spinal stenosis.

Central spinal stenosis has not been subjected to a controlled trial of manipulative
therapy. Kirkaldy-Willis and Cassidy (1988) feel it responds significantly worse to manipula-
tion than other indications; they report 18% of 11 patients were “symptom free” and an addi-
tional 18% had only “mild intermittent pain” after manipulation. These 11 patients were “a
small, select group of patients with central spinal stenosis who were unfit for surgery.” Cox
(1990) states that central spinal stenosis or medial disc protrusion responds poorly to manip-
ulation; he also states that the presence of certain major neurologic findings, such as
difficulty walking and rectal difficulties, in the presence of central spinal stenosis or a medial
disc protrusion, is an indication for immediate surgical referral.

SUBACUTE LOW-BACK PAIN

Concerning the appropriateness of treating patients with subacute low-back pain with
spinal manipulation, the presence or absence of prior manipulative treatment for the current
episode of pain and the response to that treatment is felt by many manipulating physicians
to be clinically important. Because of this perception, the appropriateness ratings for suba-
cute low-back pain are divided into two clinical chapters based on prior treatment for the
current episode of pain. Because of a lack of scientific studies examining efficacy in this way,
this section of the literature review will deal with subacute back pain with or without the
presence of neurological findings and sciatic nerve root irritation.

Without neurological findings or sciatic nerve root irritation. No controlled
study dealt with patients who have only subacute low-back pain without neurological find-
ings or sciatic nerve root irritation. However, four controlled studies dealt with patients
without neurological findings who had either subacute or acute and chronic pain. These re-
sults may be useful in assessing the appropriateness of spinal manipulation for subacute low-
back pain. The study by Doran (1975) included patients with low-back pain of any duration.
Doran’s analysis using a chi-square test of distribution showed no benefit for manipulation
when compared to any of three control groups. A later reanalysis of these data by Hoehler
(1987) using a statistically more powerful test for trend showed a significant benefit for ma-
nipulation at 3 weeks (45% vs. 35% improved). Evans (1978) included patients with both
subacute and chronic pain who had no signs of femoral or sciatic root compression. Minor
neurologic findings were presumably excluded, as well as signs of nerve root compression.
There was a significant benefit for manipulation on overall pain scores at 3 weeks when com-
pared to treatment with codeine alone, but the crossover nature of this study and a random-
ization failure make the validity questionable. Gibson (1985) included patients with both
subacute and chronic pain without neurological signs and randomized them to receive
diathermy or osteopathic treatment including manipulation. No difference was seen between
groups. Lastly, Waagen (1986) reported on 19 patients with subacute or chronic back pain,
without neurological findings or sciatic nerve root irritation, who were randomly assigned to
manipulation vs. a sham. There was a statistically significant benefit for manipulation on
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changes in levels of pain as assessed on the Visual Analogue Scale (manipulation = 1.7 cm
difference, controls = 0.6 cm difference) at 2 weeks. This study suffered from 10 dropouts
(34%) from those initially selected.

In summary, the literature contains conflicting evidence regarding the use of spinal
manipulation for patients with subacute low-back pain without neurological findings or sci-
atic nerve root irritation. The majority of studies suggest that spinal manipulation may have
a short-term benefit in terms of pain relief for this class of patients.

Without minor neurological findings but with sciatic nerve root irritation. No
controlled study limited its patient population to patients with subacute low-back pain with-
out minor neurological findings but with sciatic nerve root irritation. However, two studies
may have included this kind of patient, but did not stratify the analysis to answer this ques-
tion. Mathews (1987) randomized patients with both acute and subacute low-back pain,
without minor neurological findings, to manipulation or infrared heat. The analysis was
stratified on the presence or absence of straight leg raising signs and/or femoral nerve
stretch test. Patients with these signs showed the greatest improvement for manipulation,
with a 30% advantage (to complete recovery) for manipulation at 6 days (based on both clini-
cal assessment and patient self-report on the Visual Analogue Scale). Patients without these
signs improved considerably in 2 weeks in both the manipulated group and the nonmanipu-
lated group, with a nonsignificant trend favoring manipulation. The advantage of manipula-
tion was gone by 1 year. The study by Zylbergold (1981) excluded patients with minor neuro-
logic findings; the duration of pain and the presence of sciatic nerve root irritation is
unknown. There was no benefit for manipulation when compared to heat and physical
therapy in functional status among the 28 patients in the study.

In summary, the literature is insufficient to support or refute the use of spinal manipu-
lation for patients with subacute low-back pain without minor neurological findings but with
sciatic nerve root irritation.

With minor neurological findings but without sciatic nerve root irritation. No
study examined the benefit of spinal manipulation for patients with subacute low-back pain
with minor neurologic findings but without sciatic nerve root irritation. The two studies by
Meade most nearly address this question. The studies included patients with both acute,
subacute, and chronic low-back pain. Patients with minor neurologic findings were not ex-
cluded; those with evidence of nerve root compression were. There was a significant im-
provement in Oswestry Disability Questionnaire score in both studies for those patients
randomized to “chiropractic care” vs. “medical care.” The later study showed the benefit to be
sustained, up to 2 years at least. Analysis of the later study, stratified on duration of pain
greater or less than 1 month, showed no difference in the benefit for chiropractic care for
those with acute pain vs. those with subacute or chronic pain.

In summary, the literature is insufficient to either support or refute the use of spinal
manipulation for patients with subacute low-back pain and minor neurological findings but
without sciatic nerve root irritation.

With minor neurclogical findings and sciatic nerve root irritation. The study
by Coxhead (1981) involved mainly patients with subacute low-back pain who all had sciatica
and presumably included those with minor neurologic findings as well as those with sciatic
nerve root irritation. The results showed a statistically nonsignificant trend toward a benefit
for manipulation as compared to three control groups treated with a corset, “back school” or
traction at 4 weeks; by 4 months the trend was gone. A later reanalysis of these data by
Hoehler (1987), using a more powerful statistical test for trend, showed a benefit for
manipulation at 4 weeks (82% vs. 73% improved). Two other controlled trials had patients
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with minor neurological findings and sciatic nerve root irritation and included subacute low-
back pain among others (Hoehler, 1981; Hadler, 1987). The study by Hadler, which was
stratified on duration of pain less than 2 weeks or between 2 weeks and 4 weeks duration,
showed a benefit for manipulation only in those patients with pain of between 2 and 4 weeks
duration (50% greater reduction in pain score at 2 weeks of treatment, compared to controls
receiving mobilization). Hoehler’s study, which may have included patients with minor
neurologic findings and/or sciatic nerve root irritation but was not stratified in that way,
showed an immediate benefit for manipulation, which was gone at 3 week follow-up.

In summary, the literature is limited but probably supports the use of spinal manipula-
tion for patients with subacute low-back pain with minor neurological findings and sciatic
nerve root irritation, its use conferring a slight short-term benefit in pain relief.

With major neurological findings. No study, controlled or uncontrolled, has de-
scribed the manipulative treatment of patients with subacute low-back pain and major neu-
rological findings.

Additional issues. Concerning prior treatment, it is many chiropractors’ clinical belief
that patients with evidence of joint fixation and a recent episode of back pain are at higher
risk to relapse than those without evidence of joint fixation. Because of this, they believe
that these patients should undergo manipulation to relieve the undesirable joint restriction,
with the belief that this will bring a more durable and lasting improvement in symptoms.
This series of beliefs has not been subjected to rigorous study.

With regard to the frequency of treatment for the patient undergoing manipulation,
please refer to the section on “Treatment Duration” for a discussion of the literature.

Spinal manipulation has not been shown to reduce a herniated nucleus pulposus physi-
cally. Please refer to the discussion under Additional Issues in the section on acute low-back
pain for a review of the literature.

The Quebec Task Force concluded that spinal manipulation is contraindicated in the
presence of radicular compression. Please see Additional Issues in the section on acute low-
back pain for more discussion of this.

Central spinal stenosis has not been subjected to a controlled trial of manipulative
therapy. The discussion under Additional Issues in the section on acute low-back pain
analyzes this topic in more detail.

CHRONIC LOW-BACK PAIN

Analogous to patients with subacute low-back pain, many manipulating physicians feel
that the type of and response to prior treatment is important in determining the likelihood of
a beneficial effect of spinal manipulation for patients with chronic low-back pain. Reflecting
this opinion, the appropriateness ratings for chronic low-back pain are divided into three
clinical chapters based on prior treatment, although no scientific studies have examined the
subject this way. Therefore, this section will deal with chronic back pain with or without the
presence of neurological findings and sciatic nerve root irritation. Two case series dealing
with response to prior laminectomy will be reviewed.

Without neurological findings or sciatic nerve root irritation. No controlled tri-
als dealt only with patients with chronic low-back pain without neurological signs or sciatic
nerve root irritation, treated with manipulation alone. The study by Ongley (1987) included
an injection of an experimental “proliferant” to the group treated with manipulation, and the
effect of manipulation is impossible to determine. The trials of Evans (1978), Gibson (1985),
and Waagen (1896) dealt with patients without neurological findings or sciatic nerve root ir-
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ritation and had subacute or chronic back pain. Evans’ trial is confounded by the crossover
design; Gibson’s study showed no benefit; and Waagen’s study showed a benefit for manipu-
lation, as compared to sham treatment, with improvement measured on the Visual Analogue
Scale at 2 weeks. The study by Doran, which excluded minor neurologic findings and sciatic
nerve root irritation but took patients with pain of all duration, showed a benefit for manipu-
lation at 3 weeks when compared to controls (45% vs. 835% improved). In other studies,
Potter (1977) reported an improvement in 64% of patients with chronic low-back pain and no
leg involvement. Kirkaldy-Willis and Cassidy (1988) report their case series on patients with
chronic pain; between 45% and 92% had good recovery, depending on their precise diagnosis.

In summary, the literature gives conflicting evidence on the value of spinal manipula-
tion for patients with chronic low-back pain without neurological findings or sciatic nerve
root irritation.

Without minor neurological findings but with sciatic nerve root irritation. No
controlled trials examined the effect of manipulation in patients with chronic low-back pain
without minor neurologic findings but with sciatic nerve root irritation.

With minor neurological findings but without sciatic nerve root irritation. The
only controlled trial to examine this question is the second study of Meade (1990). This study
randomized 375 of 717 patients with low-back pain of any duration, some of whom pre-
sumably had minor neurologic findings but none of whom had sciatic nerve root irritation, to
“chiropractic care” or “medical care.” The chiropractic-care group as a whole had significant
improvements relative to the medical-care group in Oswestry Disability Questionnaire score
at 6, 12, and 24 months. Stratified analysis showed that patients with pain of more than 1
month’s duration responded equivalently to those with pain of shorter duration.

With minor neurological findings and sciatic nerve root irritation. Arkuszewski
(1986) has reported the single controlled trial that included patients with only chronic low-
back pain and minor neurological findings. Time to pain relief was improved by
manipulation as compared to massage (3.1 vs. 3.8 weeks). More impressively, at 6 months
60% of the manipulated group had returned to work compared to 36% of the control group.
These results are limited by the nonrandom assignment of treatment groups and the non-
blinded assessment used. Glover (1974), and possibly Edwards (1969) and Sims-Williams
(1978), also reported controlled trials of patients that included those with chronic pain and
minor neurological findings with sciatic nerve root irritation. These studies showed a short-
term benefit for manipulation that diminished at later follow-up. This diminution was usu-
ally due to improvement of the control group rather than deterioration of the manipulated
group. In other studies, Mensor (1955), Chrisman (1964), and Kuo (1987) all reported case
series of patients with chronic low-back pain and minor neurological findings with sciatic
nerve root irritation. In Chrisman’s study the patients also had documented disc protru-
sions. In Mensor’s series of 205 cases, between 45% and 64% had excellent or good results,
depending on insurance status (private or worker’s compensation). The majority of the pa-
tients in Chrisman’s study had an “excellent” or “good” improvement in pain relief (35/39);
however, 10 of these ultimately had recurrence requiring operation. Kuo’s series of 5§17 pa-
tients treated over 8 years yielded a 76.8% satisfactory response rate, with 14.1% recur-
rences. Operative findings in patients unresponsive to manipulation or who relapsed tended
to show a central disc protrusion or a “huge” disc protrusion. Potter (1977) reported a 36%
improvement in patients with chronic low-back pain and neurological findings. Lastly, in the
case series of Kirkaldy-Willis and Cassidy (1988), chronic back pain from lesions associated
with minor neurological findings and sciatic nerve root irritation had a response rate of be-
tween 50 and 60%.
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In summary, the literature is not conclusive concerning the use of spinal manipulation
for patients with chronic low-back pain with minor neurological findings and sciatic nerve
root irritation.

With major neurological findings. No study, controlled or uncontrolled, has de-
scribed the manipulative treatment of patients with chronic low-back pain and major neuro-
logical findings.

With prior laminectomy. There are no controlled trials of manipulation in patients
with chronic low-back pain who have had previous laminectomy. Two case series, however,
give somewhat conflicting results. In the series by Potter (1977), prior laminectomy did not
alter the response of patients to manipulation with chronic low-back pain, with or without
neurological findings. Kirkaldy-Willis and Cassidy (1988), however, report a 72% response
rate in patients without prior laminectomy, and a 64% response rate in patients with prior
laminectomy for patients with chronic back pain of all kinds.

Additional issues. With one exception, all studies of back pain that have shown dura-
tion of symptoms to be a predictor of response to treatment with spinal manipulation have
shown the duration of symptoms to be inversely related to the likelihood of response.
Bronfort (1986) reported that patients with a shorter duration of symptoms were more likely
to respond to chiropractic treatment (15% vs. 65% not cured within 6 months for patients
with less than 7 days of initial pain vs. more than 28 days). Similar results were shown by
Maitland (1957), Glover (1974), Evans (1978), Potter (1977), and Sims-Williams (1978).

With regard to biomechanical and psychosocial stress, Bronfort showed that the pres-
ence of psychological overlay (as defined by the hysteria and hypochondriasis scores on the
MMPI), as well as the presence of improper working posture, were associated with poorer re-
sponse to chiropractic manipulation. The association of these factors with troublesome
chronic back pain is well recognized in the medical community (Kirkaldy-Willis, 1988;
Frymoyer, 1988).

As discussed in the section on acute low-back pain, spinal manipulation has not been
shown to reduce a herniated nucleus pulposus physically. Please refer to the discussion on
Additional Issues in the section on acute low-back pain for a review of the literature.

The Quebec Task Force concluded that spinal manipulation is contraindicated in the
presence of radicular compression. This is also discussed under Additional Issues in the
section on acute low-back pain.

Central spinal stenosis has not been subjected to a controlled trial of manipulative
therapy. The discussion under Additional Issues in the section on low-back pain analyzes
this topic in more detail.

OTHER CONCERNS

Treatment Duration

The scientific literature is not helpful in deciding when a patient should stop being
treated with spinal manipulation, either with respect to improvement or worsening of symp-
toms. The literature reports controlled trials or case series with between 1 and 19 sessions of
manipulation lasting anywhere from a single day to 2 months. It is unclear how many, if
any, manipulations are necessary after the patient has become pain-free. There is more
guidance concerning the patient who is not improving. The utilization guidelines developed
by Hansen (1988) define indications for a second opinion to be:
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* Treatment of three times a week that exceeds 4 weeks
+ No objective or subjective signs of improvement, or worsening of condition, in first
2 weeks.

These recommendations are based on consensus among clinicians and have no experi-
mental evidence to support them. They also only apply to acute or subacute low-back pain
from a recent injury. There is no guidance with respect to chronic back pain or to pain not
due to an injury.

The Ohio State Chiropractic Association, in their guidelines for utilization, list the pa-
rameters in Table 2 as a general guide for care.

La Brot (1989), in his privately published monograph, suggested the following number
of visits and treatment duration listed in Table 3.

All of these recommendations, whether by individuals or by consensus, are based on
clinical experience and opinion, without rigorous scientific support.

Table 2

OHIO STATE CHIROPRACTIC ASSOCIATION GUIDELINES
FOR FREQUENCY AND DURATION OF TREATMENT

Frequency
(number of treatments
Conditions /time period) Duration
Acute
Mild daily to 3/week up to 30 days
Moderate 3/week up to 30 days
1-2/month up to 3 months
Severe 3/week up to 3 months
1-2/month up to 5 months
Chronic
Mild 3/week up to 2 months
1-2/month up to 6 months
Moderate 3/week up to 2 months
1-2/month up to 12 months
Severe 3/week up to 4 months
1-2/month up to 18 months
Table 3
LA BROT’S GUIDELINES FOR FREQUENCY
AND DURATION OF TREATMENT
Number of Treatment
Injuries Office Visits Duration
Traumatic
Mild 9-17 4 weeks
Moderate 19-45 up to 6 months
Severe 39-68 up to 12 months
Non-Traumatic
Mild 5-12 4 weeks

Moderate to severe 14-28 up to 12 weeks
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Clotting Disorders

In many textbooks and reviews of chiropractic, the presence of clotting disorders
(specifically in reference to patients taking therapeutic anticoagulants) is listed as a con-
traindication to manipulation. In reviews of the case reports of complications of manipula-
tion, four cases, two serious (paraplegia from meningeal hematoma) and two nonserious
(petechial rash or ecchymosis), were reported in patients with a clotting disorder who re-
ceived spinal manipulation. As with other complications of spinal manipulation (see
Complications), there is no way of knowing either the total number of complications due to
clotting disorders or the number of patients with clotting disorders undergoing manipulation.
Thus there is no way of estimating the frequency with which adverse outcomes occur in this
patient population.

Abdominal Aortic Aneurysm

As with clotting disorders, this is listed in many textbooks and reviews of chiropractic
as a contraindication to manipulation. No case reports of complications due to abdominal
aortic aneurysm have been found.

Spondylolisthesis

No controlled trials exist to determine the prognostic influence of spondylolisthesis on
response to manipulation for back pain. Mirau (1987) reports that the response of patients
with chronic low-back pain with and without spondylolisthesis is equivalent. There is no evi-
dence that spinal manipulation can reduce a spondylolisthesis.
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