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Spine-related disorders are among the most frequently encountered problems in clinical
medicine. Low back pain (LBP) alone affects up to 80% of the population at some point in
life, and 1% to 2% of the United States adult population is disabled because of LBP.1,2 The
substantial need for care of these patients, coupled with our poor understanding of the
fundamental basis of LBP in many individuals, has led to an ever-expanding array of
treatment options, including medications, manipulative care, percutaneous interventional
spine procedures, and an increasing repertoire of surgical approaches.3 The estimated total
cost of direct medical expenditures in the United States for spine care in 2006 was more than
$85 billion, and the data suggest that the use and costs of spine care have been increasing at
an alarming rate in recent years.4,5 Self-reported health status among people with spine
problems (including physical functioning, mental health, work, and social limitations) does
not seem to be improving, and the overall numbers of people seeking Social Security
Disability Insurance for spine-related problems and the percentage of people with disability
caused by musculoskeletal pain are increasing.4 Complication rates, including deaths,
associated with treatments for spinal pain are also increasing.3,4,6,7 The statistics are
concerning and raise a fundamental question: are spine problems worsening over time or are
we simply using an increasing number of costly treatments that are not effective?

Valuable insights into this question can be obtained by examining the available
epidemiologic data on spinal pain and treatment. This article addresses in particular the
epidemiologic data on percutaneous and surgical spinal procedures and examines national
trends in the use of noninterventional treatments such as physical therapy and exercise
programs, and opioid medications. The costs associated with these treatments, the potential
risks, and the overall effect on the quality of care provided to persons with spine problems in
the United States are also examined.
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PREVALENCE OF LBP
Despite the vast amount of research devoted to LBP, the epidemiology of this condition is
not well understood, and the overall prevalence of LBP in the United States is unclear. There
are several techniques for estimating the prevalence of spine problems, including survey
techniques as well as the use of medical billing claims data. Each method has its strengths
and weaknesses. Retrospective surveys obtain information directly from affected individuals
but may be subject to recall bias. Claims-based data may avoid this limitation and are not
dependent on individual reporting but detect only those subjects whose physicians coded for
back pain associated with a given episode of care in the office. Additional challenges arise
from heterogeneity in many other aspects of published studies, including the definitions of
LBP that are used. The varying methodologies often lead to different patient groups being
studied, which can be problematic from clinical and policy perspectives. Based on health
care use data (ie, people who present to a health care provider for care for LBP), the
prevalence estimates for LBP are as low as 12% to 15%.8 However, estimates from self-
report survey data on the prevalence of LBP range from 28% to 40% of the population
depending on the methodology used.8,9

Given the difficulty associated with accurately estimating the prevalence of LBP at any
specific time, it seems apparent that there are also difficulties with assessing changes in
prevalence over time. A recent study reported telephone survey data collected in 1992 and
again in 2006 from a sample in North Carolina indicating that the prevalence of chronic,
disabling LBP rose significantly during that time frame, increasing from 3.9% of the
population in 1992 to 10.2% in 2006.10 Although this study was not designed to address
causation, the investigators suggest that increasing rates of obesity, depression, or other
psychosocial factors may explain this increase in LBP prevalence. Claims-based data seem
to indicate a smaller increase in prevalence. The percentage of people presenting to
physician offices for LBP steadily, but only slightly, increased from 12% in 1998 to 15% in
2004 (Fig. 1). Although both sets of data could suggest that the overall prevalence of LBP is
increasing, it is difficult to tell to what degree these changes represents a true increase in the
proportion of the population suffering from LBP versus a change in the propensity of people
to either report or seek care for low back complaints. If it is the latter, this situation may
represent evolving societal beliefs about pain rather than a change in the number of people
who suffer from LBP.

The uncertainty regarding a potential increase in the prevalence of LBP in the US population
becomes relevant when analyzing the array of data indicating escalating rates of use of
health care services related to LBP. Is the increase in use due to an increase in the relative
number of patients with pain, an increase in the percentage of those with pain seeking and/or
receiving care, or, as was suggested in recent data from Martin and colleagues,4 an increase
in the per-patient use of care? These questions are important when considering the policy
and care implications because the answers speak to the efficacy of, and hence necessity for,
specific treatments. Given the available data, the answer is likely that the increasing use
rates represent a combination of factors including an increased prevalence of chronic LBP,
changes in the treatments used, and changes in societal beliefs regarding pain.

THE USE OF INTERVENTIONAL SPINE PROCEDURES
Interventional spine procedures have been used for many decades for a variety of spinal
disorders and range from percutaneous injections to surgery. For a variety of reasons, there
has been a recent proliferation in the number of techniques available for use and marked
increases in the use rates for many of the procedures. Percutaneous interventions include
epidural steroid injections (ESIs) via several different approaches, facet/zygapophysial joint
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(z-joint) procedures, spinal cord stimulation, several intradiscal procedures, and, more
recently, procedures intended to remove disc or other material in the spinal canal or to
obtain segmental fusion. Surgical procedures range from well-established approaches for
discectomy and/or spinal canal decompression to multiple means of addressing segmental
fusion using several different approaches, materials, instruments, and indications. However,
the evidence to support the use of many of these procedures is limited.

From the surgical perspective, there are sound data on the efficacy of discectomy for acute
radicular pain associated with a disc herniation, decompressive laminectomy for
symptomatic spinal stenosis, and fusion for degenerative spondylolisthesis in well-selected
patients.11-16 However, selecting appropriate candidates for surgery can be challenging
because of variability in diagnosis and characterizing clinical and radiographic
characteristics of these conditions. In addition, the clinical benefit of surgery even in well-
selected patients can wane, and many patients may do just as well long-term with more
conservative options.17,18 The data on the efficacy of surgery for isolated LBP are more
suspect, and there are many additional patients in whom surgical procedures are either not
indicated or contraindicated because of other issues.17,19 Surgical care also may carry
significant risks and costs.11,20,21

Because the role of surgery is limited for the larger population of patients with low back
pain, there is a need for less invasive options. As noted earlier, several percutaneous
procedures for spinal disorders have been developed and are frequently used clinically, most
with limited scientific evidence of efficacy. The most commonly used and studied
procedures of this type are ESIs, followed in frequency by z-joint procedures, which include
intraarticular injections, medial branch blocks, and radiofrequency neurotomy (RFN). The
use of each of these techniques has increased, and the evidence to support their use varies
depending on the location in the spine (eg, cervical vs lumbar spine) as well as specific
characteristics of the spinal disorder (eg, acute sciatica) and patient (eg, worker’s
compensation status). The supportive evidence that is available for these procedures
predominantly notes short-term improvements in pain. However, even in the best of
circumstances the evidence for long-term benefit from any of these is lacking. To better
understand the role of interventional care in the management of spinal pain, this review
focuses on ESIs because similar trends and issues exist for the other procedures.

EPIDURAL STEROID INJECTIONS
Although ESIs for the treatment of lumbosacral radicular pain were first introduced in the
early 1950s,22 there has been a lot of interest recently in the use of these injections as an
alternative to more invasive surgical procedures for treating spinal pain. Since the
introduction pf ESIs, many investigators have examined them for the treatment of
lumbosacral radiculopathy as well as axial (nonradicular) spinal pain syndromes.23-33

Although most studies have addressed the use of ESIs for isolated lumbosacral
radiculopathy resulting from discogenic or other causes, some investigators have advocated
their use for more diffuse symptoms associated with lumbar spinal stenosis.34-36 The current
literature reports success rates of 18% to 90% for ESIs, depending on methodology,
outcome measures, patient selection, and technique.37 Some studies,23,32,38 but not
all,30,33,39 have found that ESIs can offer short-term pain reduction to a select group of
patients, but there is little evidence of long-term improvement in pain or function.39-42

Given the overall spectrum of treatment approaches available for spinal pain, short-term
pain relief can offer significant clinical benefits in appropriate circumstances, and this seems
to be the primary beneficial effect of ESIs advocated by many investigators.
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Several studies have attempted to examine the influence of ESIs on the subsequent need for
lumbar surgery as an outcome measure. The results have been mixed. An initial prospective
randomized controlled trial (RCT) by Riew and colleagues27 reported that a significantly
higher proportion of patients receiving transforaminal ESIs with anesthetic and
corticosteroid opted not to have surgery compared with a control group receiving similar
procedures with anesthetic alone. This study followed patients for up to 2 years after the first
injection. However, in a separate report on 5-year follow-up of the same patients, there were
no differences between the treatment and control groups in terms of lumbar surgery.38 A
significant percentage of the treatment group was lost to follow-up for this study, making it
difficult to draw any definitive conclusions from these data. A more recent study by
Schaufele and colleagues43 in 2006 compared interlaminar versus transforaminal ESIs for
persons with chronic LBP who had failed other conservative treatments. In this retrospective
case-control study of 40 patients, the investigators found that 2 (10%) of the patients
receiving transforaminal ESIs and 5 (25%) of the patients receiving interlaminar ESIs
underwent subsequent lumbar surgery within 1 year after the initial injection. Follow-up
beyond 1 year was not reported for these patients. Although the sample size in this study is
small, this study is representative of the type of evidence available. Overall, the data
indicating a significant effect of ESIs on surgical rates are not robust.

Some limited data are available on the cost-effectiveness of ESIs. Price and colleagues40

performed an RCT of ESIs in the United Kingdom and concluded that they did not meet the
national guidelines for cost-effectiveness, specifically noting that “ESIs do not provide good
value for money.” The investigators believed that further research is needed to compare
alternative treatments for LBP and to identify subgroups of patients who might benefit more
from ESIs. One drawback of this study is that it was performed in the United Kingdom,
where there is a national health service, so it is unclear how applicable their cost analysis is
to the US population. To date, there have been no cost-effectiveness studies of ESIs or other
interventional pain procedures in the United States.

Regardless of which outcome is considered, one of the biggest challenges in interpreting the
literature regarding the efficacy or effectiveness of ESIs is the paucity of high-quality RCTs.
A recent survey of the published literature shows that there have been 18 RCTs of ESIs
compared with placebo or control treatment for a variety of LBP conditions in the last 25
years. Most of these studies have serious methodological failings that limit their usefulness,
including the lack of routine fluoroscopic guidance for injections in any study published
before 2000. During this same period, there have been 78 systematic reviews of ESIs, with
divergent conclusions based on critical review of the same studies. Although isolated
investigators have believed the data support the use of ESIs for specific populations, several
more thorough reviews point to the limited or absent data on long-term pain relief or
functional improvement associated with these procedures.44,45 The most recent Cochrane
review on the subject takes issue with the entire spectrum of percutaneous spine procedures,
concluding “there is insufficient evidence to support the use of injection therapy in subacute
and chronic low-back pain.”45

Despite the ambiguities in the data supporting ESIs, these procedures have developed
widespread acceptance and are used with increasing frequency as a treatment of
radiculopathy and other LBP disorders.46 In the United States, the use rates for ESIs of all
types are escalating dramatically. In one analysis of Medicare claims from 1994 to 2001,
there was a nearly 3-fold increase in ESI rates (Fig. 2) and a 7-fold increase in subsequent
reimbursed costs.47 These rates outpace the growth in the Medicare population in that time
frame as well as the estimated increase in the prevalence of persons with LBP.8 Similar
findings were noted in a study by Carrino and colleagues,46 also using Medicare claims data.
The data from these studies do not offer insight into the cause of the increasing rates for
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ESIs, but this may be related to several possible factors such as expanding clinical
usefulness, cultural changes, or socioeconomic issues.

UNDERSTANDING THE INCREASE IN USE
One of the more optimistic explanations available for the disproportionately escalating rate
of ESI use could be improvements in health care delivery, including more effective
management of spinal pain in the general population. If these improvements are occurring,
improvements in measures of health or disability or a decrease in rates of surgical
intervention for specific spine problems might be expected. The available data do not seem
to indicate that this is the case. Paradoxically, measures of spine health in the United States
show declines in recent years, and surgical rates for the treatment of degenerative spine
problems have been dramatically increasing.48,49 When specifically looking at the effect of
ESIs on surgical rates, Medicare claims data suggest that the performance of these
procedures is positively associated with higher surgical rates rather than falling rates. In
addition, epidemiologic studies have shown that the total number of people receiving ESIs
who subsequently undergo lumbar surgery is increasing, as is the proportion of people
undergoing surgery who have received ESIs.47,50 This particularly seems to be the case in
areas of the country that have higher overall rates of injections.50 A study conducted using
national Veteran’s Administration (VA) data on more than 13,000 individuals also showed
that those who underwent more than 3 ESIs during a 2-year period were at increased risk of
undergoing subsequent surgery compared with those who received 3 or fewer.50 Although
none of these data indicate that performing ESIs increases surgical rates, they do not support
the argument that ESIs (especially greater than 3 in the same patient) are substituting for
lumbar surgery on a large-scale basis. Taken as an aggregate, these studies raise serious
questions as to our ability to lower the need for surgery through the use of ESIs, which,
along with pain reduction, is one of the prime benefits cited by many advocates of these
procedures.

An additional surrogate measure to consider as an indicator of the broader health effect of
ESIs is the use of opioid pain medications for those undergoing spinal procedures. As is the
case with spinal injections and surgery, epidemiologic data indicate that opioid use in the
United States is increasing at an alarming rate and that complications/deaths associated with
opioid use (both prescribed and recreational/illicit use) are increasing.6,7,51,52 Although
there are no data to indicate a causal relationship between the increase in interventional
procedures for back pain and the use of opioid medications, one might hope that there would
be evidence of a reduction in opiate use following ESIs. The data available are not
supportive of this idea, either. An epidemiologic study performed within the VA system
over a 2-year period showed no reduction in the use of opioids after ESI.50 Most people in
this study were using opioids both before and after the intervention (64% vs 67%).50 This
study did not determine the indication for the use of opioid medications in these patients and
was not an RCT, both of which pose limitations on interpretation of the data. However, that
there was no evidence of a reduction in opioid use raises the concern that in clinical practice
the use of injections may not be associated with a significant decrease in opioid use as
would be expected. When considered with the information on health status and surgical
rates, the data make it difficult to argue that the expanding use of ESIs is accounting for
major improvements in health outcomes.

Other explanations for the changes seen in use rates for ESIs may be found in more
socioeconomic factors, such as alterations in the distribution and numbers of the providers
who are performing the procedures. In the last 10 years, interventional pain management has
blossomed, including a substantial increase in the number of fellowships offered (usually
either anesthesiology or physical medicine and rehabilitation [PM&R]). The American
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Board of Pain Management began board certification in 2000. As of March 2009, more than
2200 physicians had been board certified by the American Board of Pain Medicine
(http://www.abpm.org/). This figure represents approximately 16% of the total number of
providers board certified in PM&R and anesthesiology in the same period according to
statistics from the American Board of Medical Specialties. In one study on geographic
variations of ESI use, ESI rates strongly correlated with the number of providers performing
these procedures in a given area (r 5 0.79, P<.001), suggesting that the supply of physicians
who perform injections may be a significant factor in the increase in ESI use.53 The influx
of specialists board certified in interventional pain care and the increasing role of PM&R in
interventional spine care could thus be major contributors to the increase in interventional
pain procedures being performed. Some have argued that board certification programs and
improved training in pain management have led to improvements in the quality of care
provided for persons suffering from chronic pain and that the increase in the number of
procedures being performed is partially in response to a previously unmet need. However,
given the foregoing discussion it has yet to be shown that the increase in supply of board-
certified physicians and the treatments provided has made a substantial difference in the
functioning, quality of life, or pain levels of people with chronic LBP.

Another socioeconomic issue potentially affecting the use of ESIs is the growth of
physician-owned ambulatory surgical centers (ASCs) in the United States. ASCs are
freestanding facilities designed specifically for outpatient surgical procedures that do not
require an overnight or inpatient hospital admission. The number of Medicare-certified
ASCs increased by more than 60% from 2000 to 2007, totaling nearly 5000 across the
United States. During this time, Medicare payments for services provided at ASCs more
than doubled, from $1.4 billion to $2.9 billion.54 Ninety-five percent of Medicare-certified
ASCs are privately owned, for-profit businesses, most of which are owned by local
physician investors. The Stark self-referral law, established in 1989 to ensure that economic
conflicts of interest do not drive up use, does not apply to ASCs, making it possible for
physicians to refer their own patients to the ASCs with which they may have financial
relationships. By delivering care in these centers, physician investors can increase practice
revenues by receiving facility fees that often are larger than the professional fees they
receive for the procedures. This type of arrangement may affect physician behavior by
creating financial conflicts of interest for physicians practicing in ASCs and potentially
increase use rates for various forms of interventional care. In support of this concept, there
are data on imaging and spine surgery rates to suggest that financial incentives associated
with physician-owned facilities may alter physician practice patterns.55,56

In addition to financial interests, there are several legitimate potential reasons why a variety
of procedures may be performed in ASCs as opposed to other locations such as hospitals and
physician offices. Included in these reasons are the possibility of improved outcomes related
to specialized staffing, more efficient protocols, dedicated equipment, better customer
service, and the presence of more convenient locations with shorter wait times than hospital
settings.57 Although the Center for Medicare and Medicaid Services (CMS) examines cost
and use trends to determine the appropriate reimbursement for procedures performed at
ASCs, there have been few published data comparing outcomes for procedures performed in
these settings with those in more traditional hospital settings57,58 and none examining
interventional pain procedures for back pain.

These issues are of concern because, although interventional spine procedures can be
performed in physician offices, ASCs, or outpatient hospital settings, there are some data to
suggest that an increasing percentage are being performed at ASCs.59 ESIs are one of the
most frequently performed procedures at ASCs, outpaced only by colonoscopies/
endoscopies and cataract surgeries.60 This situation may be related to increased physician
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reimbursement for procedures performed at these sites compared with offices or outpatient
hospitals, particularly when accounting for facility fees captured by physician ASC owners
as dividends.61,62 These data leave open the idea that financial incentives for providers
performing ESIs in physician-owned facilities may be a significant driver of use rates.

When looking at the totality of the published data on ESIs, a concern is that the increase in
their use is more related to economic factors than to clinical ones. Although the rates of ESIs
and other interventional spine procedures are expanding rapidly, there is no evidence of
broad societal or clinical benefits. There is some literature indicating short-term
improvements in pain after ESIs, but the literature base is replete with numerous systematic
reviews built on a paucity of well-designed RCTs. More data are needed on indications,
patient selection, frequency, route of administration, and cost-effectiveness to establish the
true clinical usefulness of these procedures. Considering the state of the literature alongside
the societal need and desire to use nonsurgical treatment options and the economic factors
related to physician supply and reimbursement, it becomes difficult to argue that the primary
impetus behind the recent increased use of ESIs and other spinal procedures is clinical
usefulness.

ADDITIONAL PERCUTANEOUS INTERVENTIONAL SPINE PROCEDURES
Z-joint Injections and RFN

There are fewer epidemiologic data examining the use of z-joint intraarticular steroid
injections and RFN (ie, radiofrequency ablation of the z-joint medial branch nerve) than
there are for ESIs. There is good evidence to indicate that z-joints are potential sources of
back pain.63-66 Injection of these joints with corticosteroids, as is performed for many
peripheral joints, is believed to have the potential to transiently relieve pain. In addition,
these joints are innervated by the medial branches of the lumbar dorsal rami, and these
nerves are targets for nerve blocks using anesthetics, steroid medications, or RFN, the latter
of which may result in destruction of the nerves believed to convey pain from the joints.

Similar to the situation for ESIs, the literature on z-joint procedures is underwhelming. Most
studies on intraarticular z-joint injections have been unable to convincingly show significant
benefit for LBP, although optimizing patient selection is challenging and the overall quality
of these studies is limited. There is some evidence to suggest that RFN of the medial
branches may provide pain relief in highly selected patients.67-70 Although there are ardent
advocates for these procedures, recent reviews are not supportive, with Chou and
colleagues17 noting that “insufficient evidence exists to reliably validate” RFN. Despite the
equivocal evidence to support their use, z-joint procedures are being used with increasing
frequency.46,47 For example, Medicare payments for z-joint injections increased from $141
million in 2003 to $307 million in 2006 (Office of Inspector General report, September
2008) and the number of claims during that period increased by 78%. Because of the lack of
evidence to support the use of lumbar z-joint injections as well as concerns regarding the
percentage of injections billed inappropriately (including overbilling for bilateral procedures
because of coding and documentation errors), there has recently been intensive review of
coverage policies for z-joint injections and RFN. There are currently no published
epidemiologic data on the use of radiofrequency ablation in the lumbar spine, and this needs
to be further examined. The reactive stance of the payers to the data indicates the larger
concern over the effectiveness and use of interventional spine procedures.

Emerging Techniques
There are several emerging interventional spine procedures. The role that many of these play
in spine care is unclear. Perhaps the best way to address the future is to examine the past. A
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cautionary note on the broader spectrum of spinal procedures may be seen in the example of
intradiscal electrothermal therapy (IDET). This procedure was developed and introduced in
the 1990s as a less invasive alternative to fusion for discogenic back pain. The intent was to
introduce a thermal coil into the annulus fibrosis of a painful lumbar disc and, through
heating of the thermal coil, achieve pain relief via either collagenous remodeling or anular
denervation (the exact mechanism of action was still theoretic at the time of clinical
release).71 The device used in this procedure (SpineCath produced by ORATEC, Inc, Menlo
Park, CA) was approved as a 510-K device with only limited safety data to show its
equivalence to a cautery probe previously approved by the US Food and Drug
Administration (FDA). Once FDA approval was obtained for the device and preliminary
data from small nonrandomized cohort studies funded by the manufacturer were published,
IDET quickly gained popularity as a percutaneous spine intervention for discogenic pain.
There was a great deal of enthusiasm for this procedure based on early studies, and its use
increased dramatically in the 1990s and early 2000s. After these initial positive reports were
published, the company that developed IDET and the SpineCath used for the procedure was
sold to Smith & Nephew for considerable profit, and Smith & Nephew began a marketing
campaign to advance the sales of the SpineCath used in IDET procedures. However,
subsequently published RCTs on IDET were not so encouraging and failed to show anything
other than perhaps a narrow benefit from the procedure.72,73 Despite the increasing RCT
evidence that IDET was not effective, 2 subsequent industry-sponsored systematic reviews
were published that concluded that IDET was safe and effective for discogenic pain.74,75

However, a nonindustry-sponsored systematic review did not identify any significant benefit
of IDET. After a review of the available data and input from multiple medical specialty
societies, CMS issued a noncoverage decision regarding IDET (http://www.cms.gov/).
Consequently, the use of IDET has decreased and insurance coverage and reimbursement for
this procedure have been limited dramatically. Despite the lack of evidence to show
effectiveness and the resultant limitations on coverage for IDET, some providers still
strongly advocate for the use of this procedure.74,76

The penetration of IDET into the clinical marketplace and its continued use despite lack of
substantial evidence of benefit and lack of coverage by many insurers speaks both to the
perceived need for effective and less invasive alternatives to surgical care for LBP and to
some of the potential problems with patient expectations, financial incentives, and evidence
dissemination or interpretation that may exist in the medical arena. Although some of the
issues with IDET are particularly problematic, its story is emblematic of problems present
throughout interventional spine care. The widespread clinical application of new techniques
before the establishment of a sound physiologic rationale for their use, an appropriate safety
profile, and evidence of efficacy in a clinically valid group of patients may be detrimental to
patients, providers, and the financial stability of our health system.

The IDET story is not unique in interventional pain. There are several other spine
interventions introduced into clinical practice with limited data whose effectiveness has
subsequently been called into question by rigorous RCTs. Vertebroplasty is the most recent
example. Vertebroplasty is a widely used spine intervention now under substantial scrutiny
after the publication of 2 large RCTs that show no additional benefit to the procedure over
sham or placebo intervention.77,78

Surgical Interventions
Given the epidemiology of LBP within the United States and the extraordinary health care
costs associated with its treatment,79,80 it is not surprising to find that rates of lumbar spine
surgery, like those for spinal injections, are increasing dramatically.48,49 The rates of spinal
fusion, in particular, have been increasing rapidly. The Agency for Healthcare Research and
Quality’s Healthcare Cost and Usefulness Project reported up to a 40% increase in spinal

Friedly et al. Page 8

Phys Med Rehabil Clin N Am. Author manuscript; available in PMC 2012 July 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.cms.gov/


fusions in the 7-year period from 1998 to 2004,8 and Deyo and colleagues81 recently
reported that the rate of complex fusion procedures being performed for lumbar spinal
stenosis increased 15-fold from 2002 to 2007. Data on discectomies and other spine
surgeries also reflect an increase over time, although not to the same degree as for spinal
fusions.49 It is possible that discectomies and other less invasive spine procedures may be
underreported in current data because many are being performed in outpatient settings and
are thus not captured in analyses of the inpatient databases typically used to estimate spine
surgery rates.49 The advancing rates for lumbar fusion surgeries are troublesome because
these procedures generally have less well-defined indications and less well-documented
success rates than some of the procedures mentioned previously such as microdiscectomy.
In addition, fusion procedures are associated with increased costs, complications, and
reoperation rates when compared with less complex surgical approaches. As with ESIs,
there is no clear answer in the medical literature as to why the rates of lumbar fusion are
escalating in such a disproportionate manner to other surgical approaches to the spine, but
some of this is likely related to the availability of numerous new technologies and
approaches to attaining fusion, many of which, like IDET, have entered the clinical arena
without substantial data on clinical superiority over existing techniques.

Physical Therapy and Exercise Programs
The use of physical therapy and other specific exercise programs for back pain has also been
controversial. Although there is strong evidence to suggest that staying active and engaging
in physical activity can reduce disability associated with back pain,82 there are conflicting
data regarding the clinical effectiveness as well as the cost-effectiveness of physical therapy
in chronic LBP.83 One recent study suggested that adherence to an early physical therapy
program in people with acute LBP was associated with lower subsequent health care costs.84

Another study using the Medicare claims database determined that early physical therapy
after a first visit to a doctor for LBP is associated with decreased subsequent health care use
(emergency department visits, ESIs, surgery).85 However, a recent systematic review of the
cost-usefulness of physical therapy found that only 54% of the studies showed a net benefit
in terms of cost, whereas the remainder found no benefit to physical therapy.83

Several difficulties are associated with studying the efficacy of physical therapy and
exercise programs for LBP, including the variability in treatment protocols and patient
characteristics within and between studies. Defining clinical subgroups for study has also
been challenging, and there is no widely accepted method of distinguishing between many
individuals with LBP in any meaningful way for research purposes. Numerous studies on
exercise and LBP apply multifaceted treatment programs to what are likely widely
heterogeneous groups of patients, frequently showing unimpressive results. Given the
complexities associated with this topic, these studies are also frequently methodologically
challenged and underpowered. Although positive benefits of physical therapy interventions
for LBP have been reported, one systematic review found that only one-third of studies on
this topic reporting positive outcomes showed clinically significant changes in addition to
statistically significant changes.86 In general, it has been difficult to determine if any one
physical therapy protocol is more effective than others, and there is still controversy about
the overall usefulness of physical therapy treatments for LBP.

There are scant data on the changes in use of physical therapy. A large cross-sectional
survey study in 2006 reported that use of physical therapy to treat LBP is common, with
30% of people with LBP reporting being seen by a physical therapist, with an average of 21
visits per person per year.87 In this sample population, use of passive modalities such as
transcutaneous electrical nerve stimulation units, corsets, traction, electrostimulation, and
ultrasound, all of which have limited data on efficacy, were more common than better-
studied structured rehabilitation or exercise-based programs.87 Limited data suggest that the
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use of physical therapy is increasing, but at a slower rate than other available treatments.5

This is a topic that will likely come under increasing scrutiny as the drive toward evidence-
based medicine and cost-effectiveness analysis continues.

Opioid Use
The safety and efficacy of opioids for treatment of nonmalignant pain, particularly chronic
spinal pain, is another controversial topic. Some clinicians advocate the use of opioids in
this setting as a pain relief strategy,88 whereas others strongly oppose their use. Opioid use
among persons with chronic LBP is common. Survey data from the late 1990s on more than
20,000 individuals revealed that about 12% of those with back pain had received
prescriptions for opioids.80 Data from the Medicaid system in the United States showed that
overall opiate use increased by 309% from 1992 to 2002.89

Concerns regarding opioid use for chronic LBP arise from issues related to the potential for
abuse, a possible lack of effectiveness, and the high rates of concurrent mental illness in
those with chronic LBP. A recent systematic review of opioid use in the setting of chronic
pain suggested a lifetime prevalence of substance abuse of 36% to 56% among those using
prescription opiates, with up to 24% of patients inappropriately taking their opioid
medications.90 In addition, a meta-analysis of the available study data showed a
nonsignificant difference in pain relief comparing those taking opioids and those not taking
opioids.90 The quality of the available studies is suboptimal and there are few data on the
long-term efficacy of opioids for chronic pain. Despite the limitations of the data on the
direct clinical benefit of opiates for LBP, a large survey has shown that patients who were
prescribed opioids at their last office visit for back pain were more satisfied with their care
and less likely to seek care from additional providers than those not prescribed opioids.91

Further complicating the picture of opiate use are recent data indicating that people taking
opioids for back pain were more likely to have underlying depression, anxiety, and other
comorbid medical conditions.92 These findings suggest that there may be factors associated
with opioid use that are unrelated to the severity or specific cause of back pain but more
related to broader physical and mental health issues. Given the strong relationship between
chronic LBP and psychosocial factors such as depression, anxiety, and somatization,93-98

effective treatment of this problem often necessitates a multimodal approach that
encompasses the full scope of comorbidities associated with chronic spinal pain. The
concept that addressing the psychological state of the individual with LBP is an important
component of care is supported by a large literature base on operative and nonoperative
therapies.99,100

Reliance on the use of opiates to manage chronic LBP raises many of the same issues seen
in the previous discussions on interventional spine care. There is increasing concern that the
shift in training of providers has led to an increasing number of interventionalists who
perform only interventional procedures without addressing underlying mental health issues
or other psychosocial factors associated with chronic back pain that may influence outcomes
and health care use. Successful administration of opioid medications in those with spinal
pain may depend on using these medications in a comprehensive framework that addresses
the biopsychosocial nature of the problem.

DISCUSSION
Individuals with LBP are receiving an increasing number of interventional treatments for
pain without any available evidence to support a substantial overall improvement in
functional status. This situation presents a challenging dilemma for health care providers.
There is a vast and ever-expanding array of potential treatment options for LBP, many of
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which have some evidence of efficacy in select patients but none of which has offered long-
term benefit for most patients with LBP. There are many difficulties with patient selection,
and it is often unclear which patients respond to which treatments. Nonetheless, it seems that
patient demand for services to address LBP is increasing, and there may be shifts in societal
belief systems that create unrealistic expectations of improvement from focused
interventions. The conflict between the level of patient demand and the level of evidence for
various care options for LBP often leaves physicians obligated to provide treatment
recommendations based on an insufficient database. Entering this care environment is an
increasing supply of physicians trained in the delivery of interventional spine care, and
several economic factors seem to provide incentives for them to perform these procedures
with greater frequency. The result is a system that increasingly emphasizes the performance
of narrowly focused and insufficiently studied procedures to address what are likely
complex biopsychosocial pain problems.

The outcome of this is not good from the perspective of the individual or the society as a
whole. Given the increasing health care costs associated with interventions for LBP, and the
subsequent scrutiny of third-party payers, we are facing an extremely important crossroads
in the care of people with chronic LBP. If we are going to identify the optimal treatment
modalities for patients with LBP and show the value in our care, we must invest in high-
quality outcomes research and clinical trials to determine which treatments are effective for
which subsets of patients. It is imperative that we carefully examine each patient
individually and determine a rational, evidence-based approach to treat their pain.

There is a need for high-quality RCTs comparing the efficacy and effectiveness of many of
the interventions commonly used to treat spinal pain, including ESIs. However, there are
several significant barriers to performing research of this type. There are few physicians
performing these interventions with research training and interest; funding for this research
is often limited; there is no consensus as to the appropriate methodology; and recruitment of
patients into placebo-controlled studies for pain is difficult. There has also been significant
discussion and debate about the various outcome tools used in spine research, particularly in
trials of treatments for pain. What are the most important outcome measures to assess and
how do we define success? Are self-reported pain, satisfaction with treatment, function, and
global assessment of improvement adequate outcome measures? How do you interpret
studies that document improvement in some measures of success, but not others (ie,
improvement in pain scores, but no differences in opioid use, subsequent surgery rates, or
return to work)? From a societal perspective, are return to work and health care use more
important than self-reported pain relief or patient satisfaction? Recent recommendations
from the IMMPACT (Initiative on Methods, Measurement, and Pain Assessment in Clinical
Trials) group include the use of a composite outcome measure that includes at least 2
individual outcome measures encompassing self-reported pain, physical function, emotional
well-being, and global assessment of improvement in clinical trials of pain interventions.101

Many of the available studies report improvements in only one outcome measure and fail to
meet the recommended criteria for a successful outcome.

Future study designs will also have to identify and address the most important predictors of
success for each of the available treatments. There are subsets of patients who benefit from
many of the available treatments, but there are no consistent ways to predict the success of
any given treatment of LBP. The evidence suggests that the outcomes for people with
nonspecific LBP are better predicted by psychosocial factors such as current job satisfaction,
fear avoidance beliefs/behaviors, and gender than they are by biomedical factors.102 The
type of provider seen, insurance coverage, age, and ethnicity also may contribute to a
patient’s perceived improvement in pain as well as satisfaction with care.91 Although these
psychosocial yellow flags are important predictors of the development of chronic pain,98 it
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is less clear how they may be used to predict response to individual interventions for people
with chronic back pain. However, they are clearly indicators of the complexity of the
situation.

When considering the role of interventional care for chronic LBP, it is important to take a
step back and make sure that we are addressing the associated medical and psychosocial
factors that are likely contributing to the ongoing pain and disability. Factors such as sleep
disturbance, fear avoidance, cata-strophizing, obesity,103 depression, anxiety, and
socioeconomic issues need to be addressed in any treatment plan for chronic LBP, or the
intervention is doomed to fail. Perhaps it is time to revisit old concepts with respect to the
treatment of chronic LBP: interdisciplinary, comprehensive programs that encourage
physical activation despite pain, improving coping strategies and self-efficacy, addressing
underlying mental health issues, and fostering lifestyle behavior modification.100,104-106 As
Deyo and colleagues3 have recently stated, “chronic back pain may benefit from sustained
commitment from health care providers, involvement of patients as partners in their care,
education in self-care strategies, coordination of care, and involvement of community
resources to promote exercise, provide social support and facilitate a return to work.” The
conflicting evidence regarding the effectiveness of a myriad of treatments for LBP is likely
reflective of the multifactorial and complex nature of the problem. In most circumstances, it
seems that LBP, particularly in the chronic state, cannot be successfully treated with
individual interventions of any kind.
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Fig. 1.
Percentage of the US population with LBP. (From Katz S, editor. The burden of
musculoskeletal diseases in the United States. Rosemont (IL): Bone and Joint Decade,
American Academy of Orthopaedic Surgeons; 2008. Copyright © 2008 American Academy
of Orthopedic Surgeons; Modified with permission from The Burden of Musculoskeletal
Diseases in the United States. Source of data: National Center for Health Statistics, National
Ambulatory Medical Care Survey, 1998-2004.)
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Fig. 2.
Cumulative number of ESI systematic reviews and RCTs. (From Friedly J, Chan L, Deyo R.
Increases in lumbosacral injections in the Medicare population: 1994 to 2001. Spine
2007;32(16):1756.)
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