ADVERSE EVENTS FOLLOWING CHIROPRACTIC CARE FOR
SUBJECTS W I T H NECK OR LOW-BACK PAIN: D O T H E
BENEFITS OUTWEIGH THE RISKS?
Sidney M. Rubinstein, DC, PhD

ABSTRACT

This synopsis provides an overview of the benign and serious risks associated with chiropractic care for subjects with
neck or low-back pain. Most adverse events associated with spinal manipulation are benign and self-limiting. The
incidence of severe complications following chiropractic care and manipulation is extremely low. The best evidence
suggests that ehiropraetic care is a useful therapy for subjects with neck or low-back pain for which the risks of serious
adverse events should be considered negligible. (J Manipulative Physiol Ther 2008;31:461-464)
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I

n comparison with clinical trials on treatment efficacy,
much less is known on adverse events after chiropractic
care. In general, adverse events after this treatment form
for subjects with neck or low-back pain can be divided into 2
categories: (1) benign, self-limiting, and (2) serious adverse
events, such as vertebrobasilar artery (VBA) stroke or cauda
equina syndrome. This article will discuss chiropractic care
and spinal manipulation, which is the principal mode of
therapy delivered by chiropractors. According to intemational clinical trial terminology, the established term for side
effects or adverse treatment reactions is adverse events, and
this term will be used in this article. It is meant to encompass
both benign and serious events and is not limited to lifethreatening events or those requiring hospitalization.
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BENIGN, SELF-LIMITING ADVERSE EVENTS

These types of events have been prospectively and
systematically described in numerous studies.'"* In general,
they are mild to moderate in intensity, have little to no
influence on activities of daily living, and recover spontaneously, typically lasting no more than a few days. The
complaints, by-and-large, affect the musculoskeletal system,
including radiating pain, but also includes other, less
common reactions, such as nausea, dizziness, or tiredness.
Furthermore, these events seem to be common at the
beginning of treatment, most notably after the first
treatment,'*'* and therefore may have consequences for the
plan of treatment.
Predictors of Adverse Events
Various studies have examined this topic,^'^"' 2 of which
have specifically examined predictors after chiropractic care
for neck pain.^'^ One study found moderate to severe
headache at baseline to be predictive of headache after
treatment and a moderate amount of neck disability at
baseline to be predictive of developing neck pain/soreness,
or neurologic symptoms.^ Another study found the expressly
defined use of cervical rotation during treatment, and
working status of the patient (sick leave or workers'
compensation), to be moderately associated with an adverse
event after any of the first 3 visits. A longer duration of neck
pain before treatment was associated with specific types of
events, namely, headache or worsening of the presenting
neck pain.^
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Association With Outcome
Two studies have examined this topic.^''" One randomized clinical trial (n = 336) concluded that subjects with
adverse symptoms were less satisfied with care, perceived
less improvement, and had more pain and disability during
subsequent follow-up measurements than subjects with no
adverse event.^ In a large prospective cohort study (n = 529),
adverse events after any of the first 3 treatments were found
to be associated with worse short-term but not worse longerterm outcomes."*
SERIOUS ADVERSE EVENTS

Vertebrobasilar Artery Stroke
Estimates of VBA stroke after chiropractic care vary
widely because they are based on case reports, retrospective
studies, or surveys of medical claims data. ' ' Consequently,
figures on incidence can be extremely unreliable, ranging
from 1 serious complication in 200 000 treatments,'^ to 1 in
several million cervical spine treatments,'^ or 1 case per
100 000 persons.'"* In an expanded analysis of the Ontario
population-based study, which spanned a 9-year period
representing more than 100 million person-years of
observation, only 8 cases of VBA stroke were observed
in subjects younger than 45 years exposed to chiropractic
care within a week before their stroke.'^ In those older than
45 years, no association was found between chiropractic
visits and VBA stroke. It must be noted, however, that there
is likely to be a certain amount of imprecision in any of
these estimates."'-'''
Despite all the case reports, and case series reported in the
literature, only 4 (case-control) studies have been identified,
which have used a sound study design to allow for the
evaluation of the risk of VBA stroke after chiropractic care or
spinal manipulative therapy.''*''^''^'" Three of these studies
demonstrated a strong association between chiropractic care/
cervical spinal manipulative therapy and stroke,'''"'^'" but
there is sufficient concern regarding the methodology, such as
information and selection bias, and confounding, that these
results must be questioned. ^°'^' Furthermore, in one of these
recent case-control studies, an equally strong association was
found for those who visited the general practitioner during the
same period. '^ This would suggest a coincidental rather than
causal association and provides stronger evidence for the
hypothesis that patients seek care for neck pain or headache
due to a VBA stroke in progress. '^
Cervical Disk Herniation
Another perceived serious complication of cervical spine
manipulation is the aggravation or precipitation of a disk
herniation leading to cervical radiculopathy or myelopathy.
Data are limited to individual cases and case series.^^"^^
There is no evidence at this time to suggest that this
condition is necessarily a consequence of chiropractic care or
spinal manipulation.
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Lumbar Disk Herniation and Cauda Equina Syndrome
As is the case for the cervical spine, disk herniation after
treatment for low-back pain consists exclusively of individual cases and case series. A much less reported phenomenon is cauda equina syndrome. The risk for a serious
adverse event, including lumbar disk herniation, has been
estimated to be approximately 1 per million patient visits,^^
whereas the incidence for cauda equina syndrome after
treatment ranges greatly but is thought to be one in many
millions of visits.^^'^"*'^* One systematic review found no
serious complications reported in more than 70 controlled
clinical trials.•^^

DISCUSSION

This synopsis provides a brief overview of the benign and
serious risks associated with chiropractic care for subjects
with neck or low-back pain. The evidence cannot be
interpreted as demonstrating causality. The lack of a control
group in observational research makes it difficult to answer
the question whether the effect or outcome would have
occurred had the individual not been exposed to the
suspected trigger or "cause."'^^ In randomized clinical trials,
individuals are randomly assigned to either the control group
or the treated group in an attempt to equally distribute
potential confounders among the exposed and nonexposed.
In observational studies, this is obviously not possible, but a
methodological hierarchy exists, with case-control and
cohort studies providing stronger evidence. Case reports
and case series represent weaker evidence because they
include only exposed individuals (eg, those who have
undergone spinal manipulation) who have developed the
target disease, and thus, the lack of a suitable comparison
hinders the interpretation. For example, the statement that
"drinking two glasses of wine a day lengthens a person's life
by 4 years" is meaningless because it provides no reference
category (eg, zero wine consumption).^^ In addition, a
temporal association does not imply the causal relationship
suggested by case reports. Although various criteria have
been established to infer causality,^' their use is problematic
and not without criticism. ^°"^^
Given that serious adverse events are reported, and that
there is a the lack of sufficient studies demonstrating
clinically relevant differences in efficacy or long-term
differences in outcome, some authors propose that the risks
of chiropractic care or spinal manipulation outweigh the
potential benefits.^'*"^'^ Although a risk-benefit ratio is
difficult to calculate, there are a number of systematic
reviews that demonstrate that spinal manipulation is superior
to placebo or natural course for neck or low-back
complaints,•'^"'"' and in some cases when combined with
other modalities, such as exercise, also superior to standard
treatment options in the short term for those with acute or
chronic pain.'"''*^ The vast majority of adverse events,
however, are benign and self-limiting, and the incidence of
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severe complications after chiropractic care/manipulation is
extremely low.
It is perhaps necessary to place this subject in relation
to other commonly applied therapies for neck and lowback pain, namely, nonsteroidal anti-inflammatory drugs
(NSAIDs). It is estimated that more than 30 million people
take NSAIDs daily for the treatment of pain and
inflammation.'*'' A recent update of the Cochrane review
on NSAIDs use for low-back pain concludes that although
they are effective for short-term symptomatic relief for
acute and chronic low-back pain without sciatica, the
effect sizes are small.'*'* Furthennore, both cyclooxygenase
(COX), COX-1 and COX-2 inhibitors are known to cause
toxic gastrointestinal effects,'*^''**' with an estimated
2.5 million people in the United States annually
experiencing adverse renal effects caused by the use of
these medications.'*^ Comparative estimates suggest that
the risk with NSAID use is much greater than with
manipulation'*"''*^; however, any direct comparisons with
adverse effects after manipulation are difficult because, for
example, NSAIDs are taken for a wide variety of painful
and inflammatory or arthritic conditions, for which
benefits of chiropractic care might also be debated.
Thus, it would seem that the population undergoing
chiropractic care is a probable subset of those taking
NSAIDs. Furthermore, as has been noted elsewhere, it is
meaningless to compare figures based on exposure after a
limited number of spinal manipulation sessions to
prolonged exposure to medication use.'*' Clearly, future
work is necessary to resolve this issue.
Although the risks should not be taken lightly, this
discussion requires a rational and intelligent approach. The
health and well-being of patients are at stake. The best
evidence suggests that chiropractic care is a useful
therapy for subjects with neck or low-back pain for
which the risks of serious adverse events should be
considered negligible.
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