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Nonsurgical
Spinal Decompression

To Treat Chronic
Low Back Pain

Introduction

In most industrialized countries, chronic
low back pain (LBP) is recognized as a wide-
spread condition." Until recently, conventional
wisdom held that most episodes of acute LBP
are benign and self-limited, with 80% to 90%
of attacks resolving in about 6 weeks and that
5% to 10% of patients who experience an
episode of acute LBP go on to experience
chronic back pain. This expectation is now in
doubt: It is currently recognized that acute
LBP tends to relapse, and many patients
experience recurring episodes, leading to a
chronic condition. Current evidence shows
that 25% to 60% of patients will experience
another episode of LBP at 1 year or longer
after the initial episode.?

Most episodes of acute LBP are resolved
without recourse to medical care. If a patient
receives medical care, pain and disability usu-
ally resolve and the patient can return to work,
typically within 1 month.® However, in as many
as 1 in 3 patients, chronic LBP eventually
develops that persists indefinitely and is dis-
abling. Patients can experience constant pain
and become functionally impaired, with 1in 5
reporting substantial limitations to their activi-
ties.3* In a literature review of 30 population

studies of LBP published between 1966 and
1998, the prevalence of LBP ranged from 12%
to 33%, 1-year prevalence from 22% to 65%,
and lifetime prevalence from 11% to 84%.
Approximately 25% of adults in the United
States report having experienced LBP in the
past -3 months, and the proportion of physi-
cian ‘visits attributed to back pain has
changed little since the 1990s.5

Economic and Social Burden
Of Low Back Pain

In the United States, LBP is the second
most common reason for a visit to a physi-
cian, the fifth most common cause of ad-
mission to a hospital, and the third most
common indication for surgery.® A minority of
patients with back pain account for the
majority of health care costs related to back
pain, indicating that the potential cost of treat-
ing all patients with back pain is much higher
than the actual cost.®” LBP is among the top
10 reasons for visits to internists and the
most common and most expensive reason
for work disability in the United States.® It is
also a frequent cause of early retirement for
medical reasons.




Prevalence and Burden of Low Back Pain

A study of the national prevalence and correlates of low
back and neck pain among adults in the United States found
that in 2002, the 3-month prevalence of LBP was 34 million.?
The annual prevalence of chronic LBP is currently between
15% and 45%; the average age-related prevalence of persistent
LBP is approximately 15% in children, adolescents, and adults
and 27% in the elderly.? In the United States, the financial and
social costs of LBP include impaired function, limited activity,
and a reduced quality of life, as well as disability, underemploy-
ment, reduced productivity, and direct medical costs. In the
United States in 1998, direct health care costs attributable to
LBP.were estimated at $26.3 billion, and indirect costs related
to days lost from work were substantial.®* Among US workers
aged 40 to 65 years, exacerbations of back pain and lost pro-
ductivity cost employers up to $7.4 billion per year; workers
with chronic back pain accounted for 71.6% of this cost. Behind
these statistics are many other workforce costs, such as the
need for hiring and training replacement workers, the effect on
co-workers’ productivity, and the loss of leisure time.?

In addition to the obvious discomfort, inconvenience, and
societal costs of LBP, a recent cross-sectional study of the
comorbid conditions related to back pain found that compared
with a normal reference population, patients with LBP had sig-
nificantly more neck pain, upper back pain, foot pain during
exercise, headache, migraine, sleep problems, heat sensa-
tions, anxiety, and sadness or depression. This finding led the
authors to conclude that patients with LBP experience what is
effectively a “syndrome,” with an effect beyond that of the iso-
lated spinal pain.”® Although research on back pain has
focused primarily on younger, working adults, there is clear evi-
dence that back pain is 1 of the most frequent complaints in
older people and a proximate cause of functional limitations
and perceived difficulty in performing the activities of daily liv-
ing (ADLs). It is also a risk factor for future disability.?

Management of Low Back Pain

Diagnosing low back pain

There are wide variations in testing and diagnostic routines, in
addition to a multitude of potential treatment approaches and
professional uncertainly about the optimal approach to the man-
agement of LBP." More than 85% of patients who initially consult
a primary care physician for back pain have nonspecific LBP, or
pain that cannot easily be attributed to a specific disease or
spinal abnormality. Efforts to identify specific anatomic sources
of the pain in such patients are frequently unsuccessful.?

Intervertebral disks, facet joints, ligaments, fascia, muscles,
and nerve root dura have all been identified as structures that
can cause pain in the low back. Only abnormalities of the facet
joints, intervertebral disks, and sacroiliac joints have been con-
clusively demonstrated to be causes of pain with the use of
established diagnostic techniques. Central neural plasticity,
changes in membrane excitability, and gene expression may all
influence the perception of pain.” Individual psychosocial
characteristics such as job satisfaction may also affect the
development of chronic LBP.™

For the purposes of screening and initial treatment, most
patients can be classified into 2 categories: surgical and non-
surgical. The vast majority of patients should initially undergo
conservative nonsurgical treatment. A focused history and
physical examination will establish specific underlying condi-
tions and can indicate the presence and level of neurologic
involvement.3'> Patients can then be subcategorized into

3 groups: a) those with nonspecific LBP; b) those with back
pain potentially associated with radiculopathy or spinal steno-
sis (suggested by the presence of sciatica or pseudoclaudica-
tion); and c) those with back pain potentially associated with
other spinal causes. These include the small number of
patients with serious or progressive neurologic deficits or
underlying conditions that require prompt evaluation (eg,
tumor, infection, cauda equina syndrome), as well as condi-
tions such as ankylosing spondylitis and vertebral compres-
sion fracture.

Mechanical low back or leg pain accounts for 97% of all
cases of LBP. The term mechanical refers to an anatomic or
functional abnormality without underlying malignant, neoplas-
tic, or inflammatory disease. Lumbar strain or sprain will be the
final diagnosis in 70% of these cases. Other mechanical and
spinal phenomena that can help guide appropriate therapies
include degenerative disk disease, a herniated disk, spinal
stenosis, osteoporotic compression fracture, and spondylolis-
thesis. The incidence of the various causes of LBP may vary
substantially according to the demographic characteristics and
referral patterns in any specific clinical practice. For example,
spinal stenosis and osteoporosis will be more common in geri-
atric practices.

Mechanical causes of LBP include injury to the lumbosacral
muscles and ligaments, facet joint or sacroiliac joint arthro-
pathy, and discogenic disease due to degenerative changes.'®
In patients with back and leg pain, a history typical of sciatica
indicates a herniated disk.” More than 90% of symptomatic
lumbar disk hernias occur at the L4-5 and L5-S1 levels. A
focused examination that includes the straight leg raise test
and a neurologic examination that includes an evaluation of the
strength and reflexes of the knees, strength of the great toes,
dorsiflexion of the feet, plantar flexion of the feet, ankle reflex-
es, and distribution of sensory symptoms should be conducted
to assess the presence and severity of nerve root dysfunction.®

Discogenic pain most commonly affects the lower back, but-
tocks, and hips and is likely a result of internal disk degenera-
tion. Disk degeneration is likely due to the injury and
subsequent repair of the annulus fibrosus, where growth fac-
tors, macrophages, and mast cells involved in the repair of the
injured annulus fibrosus contribute to subsequent deteriora-
tion. Discogenic pain may be due to progressive annular break-
down and tearing. that stimulate pain fibers in the outer
one-third of the annulus.™

Disk degeneration has been documented in asymptomatic
groups of people ranging in age from 10 to 19 years, with 20%
of people in their teens demonstrating mild disk degeneration. '
By 50 years of age, 10% of disks show degenerative pathology,
and by 70 years of age, 60% of vertebral disks are severely
degenerated. Disk degeneration alone is thought to be associ-
ated with sciatica, disk herniation and prolapse, alteration of
disk height, adverse effects on spinal components such as
muscles and ligaments, and potentially spinal stenosis.?°

Current treatment options

Many alternatives are available for the evaluation and man-
agement of LBP, but little consensus has been established on
which options are appropriate or preferable for various scenar-
ios. The 3 major categories of treatment of LBP are surgical, non-
surgical, and pharmacologic. The appropriate treatment may
depend on the origin and severity of the presenting condition.

When patients initially present with LBP and coexisting
severe or progressive neurologic symptoms, computed tomog-
raphy (CT) or magnetic resonance imaging (MRI) is indicated.
Some symptoms will warrant a surgical consultation. The
majority of episodes of LBP are mechanical or musculoskeletal
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in origin and respond well to exercise and conservative phar-
macologic treatment with nonsteroidal anti-inflammatory drugs
(NSAIDs) and acetaminophen. Nonsurgical, noninvasive thera-
pies are the most frequently and appropriately prescribed.

Conservative treatments vary widely and are individualized
to the patient. Acute LBP is usually treated through self-care
with exercise, analgesics such as acetaminophen and NSAIDs
or skeletal muscle relaxants, superficial heat therapy, and
patient education. If the condition is unresponsive to conserva-
tive therapy, other options include more robust pharmacologic
alternatives (muscle relaxants, systemic corticosteroids, and in
rare cases opioids), spinal manipulation, acupuncture, acu-
pressure, and more recently developed therapies such as tran-
scutaneous electrical nerve stimulation (TENS).

Other noninvasive modalities for treating chronic LBP
include exercise regimens such as Pilates and yoga, spinal
decompression (manual, mechanized, and motorized), back
schools, and cognitive-behavioral therapy (CBT).2 The effec-
tiveness of the treatment often varies, as does the evaluation of
treatment success. The utility of each modality can depend on
the origin of the pain.?’

Pain of discogenic origin may be the most intractable type
of chronic LBP.?? Patients with severe LBP of discogenic origin
that does not respond to conservative medical management
have the options of surgical spinal fusion, minimally invasive
intradiscal electrothermal therapy (IDET), and other surgeries
specific to the particular diagnosis.?®>?* The intent of many sur-
gical procedures is to decrease pressure in the intervertebral
spaces. Various conservative nonsurgical therapies have also
been used to achieve decompression, beginning with simple
traction, mechanical traction, and motorized spinal decompres-
sion. However, a recent meta-analysis found that very few ran-
domized controlled trials (RCTs) evaluating traction reported
positive effects on LBP, and increased pain and intervertebral
pressure have been reported after its use.?®

New options for the nonsurgical
treatment of low back pain

More recently, a variety of mechanized and motorized spinal
decompression systems have been developed that address
some of the possible pitfalls of simple traction. The first of these
was the VAX-D (vertebral axial decompression system; Vat-Tech
Inc.). Several other devices have appeared since then, includ-
ing the DRX9000™ (Axiom Worldwide; (Figure 1), which is a
motorized spinal decompression device, and the Accu-Spina
System (North American Medical Corporation).

Some of the newest developments in mechanized spinal
decompression systems were presented at the 2007 annual
clinical meeting of the American Academy of Pain Manage-
ment (AAPM).?6 Spinetronics presented its Antalgic-Trak
device, CERT HealthSciences presented its SpineMED Decom-
pression Table, and Axiom Worldwide reported new data and
new directions for its DRX9000™.

Conservative treatments for low back pain

According to the most recent literature-supported recom-
mendations released by the American College of Physicians
and the American Pain Society, nonpharmacologic therapies
for chronic LBP include acupuncture, exercise therapy, mas-
sage therapy, Viniyoga-style yoga, CBT or progressive relax-
ation, spinal manipulation, and intensive interdisciplinary
rehabilitation.3?%?¢ Other treatments include back school, inter-
ferential therapy, low-level laser therapy, lumbar supports,
short-wave diathermy, TENS, ultrasonography, acupressure,
neuroreflexotherapy, spa therapy, and simple motorized and
computer-controlled traction.®22

‘r)SI [ )

FIGURE 1. THE DRX9000™ NONSURGICAL SPINAL
DECOMPRESSION DEVICE.

In general, treatments should be individualized and based
on-an assessment of the patient’s symptoms and responses to
interventions, the experience and training of the primary care
clinician, and the availability of specialists with relevant exper-
tise. Patient expectations of benefit from a treatment also seem
to influence outcomes. Moderately effective therapies for
chronic LBP include acupuncture,?” exercise therapy, massage
therapy, Viniyoga-style yoga,?® herbal medicine,?® CBT or pro-
gressive spinal manipulation, ‘and intensive interdisciplinary
rehabilitation, although the level of supporting evidence for the
different therapies varies from fair to'good.?? In meta-regression
analyses, exercise programs that incorporate individual tailor-
ing, supervision, stretching, and strengthening are associated
with the best outcomes.?? TENS has not been proven effective
for chronic LBP, and acupressure, neuroreflexotherapy, and
spa therapy have not been studied in the United States. There
is insufficient evidence on interferential therapy, low-level laser
therapy, short-wave diathermy, and ultrasonography, and evi-
dence is inconsistent for back schools, although some trials
have demonstrated small shortterm benefits.??

With the exception of continuous or intermittent traction,
which has not been shown to be effective in patients with sciat-
ica, few trials have evaluated the effectiveness of treatments
specifically in patients with radicular pain or symptoms of spinal
stenosis. At present, there is insufficient evidence to recom-
mend any specific treatment as first-line therapy.??> Some inter-
ventions, such as intensive interdisciplinary rehabilitation, may
not be available in all settings, and costs for similarly effective
interventions can vary substantially.

For LBP of discogenic origin, some evidence indicates that
both simple and motorized traction can expand the interverte-
bral space and reduce disk protrusion and intradiscal pres-
sure.?303" However, systematic reviews of clinical trials of



traction for LBP with or without sciatica have found that traction
is probably not effective in relieving pain compared with place-
bo, sham, or other treatments.?®%?

In general, traction can be delivered manually via the
patient’s weight while the patient is placed through a suspen-
sion device, or by having the patient pull on bars at the head
of a specially designed table while he or she lies on the table
with the pelvis secured. These types of traction can be diffi-
cult to standardize because of fatigue on the part of both
patient and therapist or the patient’s inability to tolerate the
force or the position.®® Additionally, the pull force is linear and
may elicit a proprioceptive response that triggers paraverte-
bral ‘muscle ‘contraction, reducing the distractive effect.
Spinal decompression systems have overcome these limita-
tions of conventional traction. These include the DRX9000™,
a nonsurgical spinal decompression system cleared by the
FDA in 2003, the VAX-D, and the Accu-Spina System.
Although some nonrandomized studies of motorized spinal
decompression reported reduction of pain, a systematic
review of relevant randomized trials suggested that the pub-
lished data are too heterogeneous to determine whether non-
surgical spinal decompression provides greater benefit to
individuals with LBP than do other treatments.3*

Surgical Versus Nonsurgical Treatment

Chronic LBP of discogenic origin may often be unrelieved by
conservative management. Some patients with such pain turn to
open surgical spinal fusion.?? Surgical treatments for disk pro-
lapse are open discectomy, microdiscectomy, chemonucleoly-
sis, automated percutaneous discectomy, laser discectomy,
nucleoplasty, mechanical disk decompression, and manual per-
cutaneous lumbar discectomy. For LBP that is related primarily
to internal disk disruption, management includes total disk exci-
sion, IDET, and radio-frequency posterior annuloplasty. A num-
ber of fusion procedures are available for the treatment of
degenerative disk disease. The success of all these surgical pro-
cedures, both minimally invasive and otherwise, is variable and
has been found to be no better than that of nonintervention. 22324

The risks and inconveniences of surgery are such that some
guidelines suggest a minimum of 3 months to 2 years of
failed nonsurgical interventions before patients with nonspe-
cific LBP are referred to possible surgery or other invasive
interventions.® Since the 1990s, the rates of low back fusions
for patients with chronic LBP have increased rapidly, especial-
ly among patients older than 60 years of age. The increase in
surgery has not been associated with a similarly rapid
increase in efficacy for the procedure.?® The recent SPORT
(Spine Patient Outcomes Research Trial) evaluated the effica-
cy of surgery in treating lumbar intervertebral disk herniation
and lumbar degenerative spondylolisthesis.®®%" In a random-
ized clinical trial that compared standard open discectomy
with individualized conservative management, including
physical therapy, epidural steroid injections, NSAIDs, and opi-
oids, the investigators found that surgery and conservative
management were roughly equal in effectiveness for treating
lumbar disk herniation.%®

In a systematic review of randomized trials comparing the effi-
cacy of surgical with that of nonsurgical care for discogenic LBP,
the authors found that surgical care (for the most part lumbar
fusion surgery) was slightly more efficacious than unstructured
physical therapy. Highly structured rehabilitation with a CBT
component appeared roughly equivalent to surgery in efficacy,
with fewer complications. Interestingly, none of the studies in
the review showed treatment-related differences in average
back-specific disability outcome that met the FDA threshold for
a clinically meaningful difference.®

The Newest Noninvasive Therapies

Noninvasive decompression is 1 modality that has attempt-
ed to address the need for nonsurgical interventions that
specifically approach LBP of discogenic origin. Experimental
data exist to support the concept that nonsurgical decom-
pression reduces intradiscal pressure. This in turn may facili-
tate oxygen and nutrient uptake and improve disk metabolism
and restoration. Types of traction in use today include motor-
ized, mechanical, manual (in which the therapist exerts trac-
tion by using the patient’'s arms and/or legs), auto,
gravity-dependent (or inverted suspension), pneumatic, con-
tinuous, intermittent, bed rest, and underwater traction.?®

The most recent Cochrane Review on the use of traction
for LBP with or without sciatica included RCTs that examined
any type of traction for the treatment of acute, subacute, or
chronic nonspecific LBP without sciatica symptoms. The
study reviewed the mechanical, manual (unspecific or seg-
mental traction), auto, underwater, bed rest, continuous, and
intermittent types of traction. (The authors did not distinguish
between spinal decompression traction and the other forms
of applied traction for their analyses.)

The review provided strong evidence that short- and long-
term outcomes do not differ between continuous or inter-
mittent traction and placebo, sham, or other treatments for
patients with a mixed duration of LBP with or without
sciatica.?> A randomized study that compared traction in a
semi-reclined position at a 30-degree angle with physical ther-
apy versus physical therapy alone found little difference
between the 2 modalities, leading the authors to conclude
that traction has no effect beyond that of the normal physical
therapy regimen.®?

There are few data to suggest that any major adverse
events occur from the use of the various forms of traction
available on the market as long as patients are screened
correctly. In an overview of the adverse effects of traction,
approximately 25% of studies reported some adverse effects,
such as increased pain in 31% of the static traction group and
15% of the intermittent traction group, with the others report-
ing no adverse gvents.?®

The DRX9000™ applies nonsurgical spinal decompression
by using a sensitive computerized feedback mechanism. The
DRX9000™ uses a split-table design to reduce friction
between the patient and the device. The patient lies supine,
and a chest and shoulder support system controls the upper
body, with a knee rest to eliminate pelvic rotation. The appa-
ratus has built-in air bladders, disk-angle pull adjustments,
and harnesses, and it can increase the decompression force
more slowly in the latter part of the therapy. The DRX9000™
spinal decompression device uses a motor pulley to deliver
mechanized segmental distraction that can'be delivered in a
static or oscillatory fashion for a preselected duration; the
location of lumbar spinal disease determines the best pull-
angle settings.

The Current State of Research
On Spinal Decompression

Basic Science

Certain traction techniques can cause an increase in intradis-
cal pressure, an event that is particularly detrimental in treating
LBP associated with herniated disks and a neurocompressive
etiology. Nonsurgical spinal decompression, a specialized form
of powered traction, is available in several devices. Initial investi-
gations were first focused on measuring intradiscal pressure in



patients who had been treated with axial decompression before
undergoing discectomy.?? In the study, the effect of the axial
decompression system on pressure in the nucleus pulposus
was measured before a scheduled discectomy in
5 patients with lumbar disk herniation confirmed by MRI by
inserting a cannula into the nucleus pulposus of the L4-5 inter-
vertebral disk and then connecting it to pressure monitors.

Distraction tension applied by the device reduced the
intradiscal pressure to a negative level of as much as -100 to
-160 mm Hg, with an inverse relationship between distraction
tension and intradiscal pressure. Notably, the change in
intradiscal pressure appeared to be minimal until a threshold
distraction of 40 to 50 Ib of tension had been achieved. When
this threshold was exceeded, the intradiscal pressure
decreased dramatically below the positive pressure observed
before the application of decompressive tension.

Another group of investigators demonstrated that axial
decompression was capable of improving dermatomal somat-
osensory evoked potentials (DSSEPs), presumably through
decompressing the lumbar nerve root.3 Seven consecutive
patients with a diagnosis of LBP and unilateral or bilateral L5 or
S1 radiculopathy were studied bilaterally with DSSEPs before
and after axial decompression therapy. MRl or CT was used to
document disk herniation in all patients.” After treatment, all
patients had at least a 50% reduction in radicular symptoms
and LBP, with 3 experiencing complete resolution of all symp-
toms. The average pain reduction was 77%.

Another investigation compared axial decompression treat-
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ment with TENS treatment in 44 patients with chronic LBP of
longer than 3 months’ duration. The TENS treatments demon-
strated a success rate of 0%, whereas axial decompression
demonstrated a success rate of 68.4% (P<0.001). A statistical-
ly significant reduction in pain and functional outcome was
observed in the patients treated with axial decompression, but
not in those treated with TENS.3°

The evolution of technology has led to changes in force
application, patient positioning, and the addition of passive
restraint systems in the newer nonsurgical spinal decompres-
sion devices such as the DRX9000™. Investigators have report-
ed early success with the DRX9000™ system based on
objective radiologic observations of intervertebral disk height
or measured bulging. In a small series of case studies, a group
of investigators added new data to the hypothesis that such
decompressive systems can, over time, increase disk volume
and reduce herniation, as shown in the MRI findings of a
patient (Figures 2A and 2B) and lateral radiograph of an
asymptomatic healthy volunteer (Figures 2C and 2D).

A review of recent studies examined the efficacy of traction
systems that include forms of motorized traction. A systematic
literature review of motorized spinal decompression for the treat-
ment of chronic discogenic LBP found 7 RCTs of motorized
spinal decompression applied with various apparatus, including
a split tabletop, a plain tabletop, and a friction-free couch with
weights. Because only 3 of the 7 RCTs provided a description
of the randomization procedure, none had blinded assess-
ments of outcome, and the patient groups were heterogeneous.

FIGURES 2A-D. 2A: COMPRESSED LUMBAR DISKS. 2B: THE SAME DISKS AFTER TREATMENT WITH THE DRX9000™ NONSURGICAL
SPINAL DECOMPRESSION DEVICE. 2C: LUMBAR DISK BEFORE TREATMENT. 2D: THE SAME DISK DURING DRX9000™ TREATMENT

SHOWING INCREASED DISK HEIGHT.

Images courtesy of Axiom Worldwide.



For these reasons, the authors concluded that a qualitative
review was more appropriate than a meta-analysis. Of the
7 RCTs, 6 reported no difference with motorized spinal decom-
pression, and 1 reported reduced pain but not reduced disabil-
ity. The lack of RCTs led the authors to also include
3 nonrandomized case series studies of motorized spinal
decompression; the studies had no control groups. These stud-
ies each reported a 77% to 86% reduction in pain.3

The authors of the review concluded that the efficacy of
spinal decompression with motorized spinal decompression
for chronic discogenic LBP has not yet been conclusively
demonstrated through standard trials. They suggested that this
could be the result of heterogeneous patient groups and the
difficulty of properly blinding researchers and patients to the
modality being used. More rigorous studies with better random-
ization, control groups, and standardized outcome measures
are needed to overcome the limitations of past studies.

Studies of New Decompression Systems

Several new devices use computer-controlled motorized
spinal decompression to treat LBP, including the DRX9000™,
the Antalgic-Trak, and the SpineMED Decompression Table.
Currently, no clinical outcome data are available for the
Antalgic-Trak and SpineMED systems, nor has any recent litera-
ture shown success with the older systems, such as the VAX-D.

A review of the published evidence regarding spinal decom-
pression systems suggests that the data are inconclusive as to
efficacy and that the studies are not adequate to permit validat-
ed conclusions. This problem of realistically assessing the effi-
cacy of noninvasive, nonsurgical decompressive systems-is
being addressed, and future studies will provide the data need-
ed to help physicians determine clinical treatment routines
based on outcomes that demonstrate efficacy.

A mansucript in press reports data from a recent retrospec-
tive study of 94 outpatients with discogenic LBP lasting for more
than 12 weeks. The review demonstrated decreased symptoms
following DRX9000™ spinal decompression therapy.*® The
patients were randomly selected from 4 clinics, and patients
underwent motorized spinal decompression with the
DRX9000™ for 8 weeks (mean). Each received 28-to 30-minute
sessions daily for 2 weeks, tapering to 1 session per week. The
treatment protocol also included lumbar stretching, the applica-
tion of myofascial release or heat before stretching, and the
application of ice and/or muscle stimulation afterward. The pri-
mary outcome measure was change in intensity of pain on a
verbal numeric rating scale (NRS) ranging from 0 to 10 between
baseline and the end of the treatment.

Of the enrolled patients, 63% were female and 95% were
white. The mean age of the patients was 55 years. Of the sub-
jects, 52% were employed and 41% were retired. Herniated
disk was diagnosed in 73% of the cases and degenerative
disk in 68%. Of the patients, 27% had both herniated and
degenerative disks.

The initial mean NRS score of 6.05 (standard deviation [SD],
2.3) at presentation decreased significantly to 0.89 (SD, 1.15;
P<0.0001) after completion of DRX9000™ treatment protocol.
Analgesic use also decreased, and ADLs improved. At follow-
up, patients reported a mean rate of LBP reduction of 90% (SD,

1.15), and a satisfaction score of 8.55 on a scale ranging from
0 to 10 (median, 9).4°

This study was retrospective and lacked a control or com-
parison group, and the 4 clinics differed in their use of adjunc-
tive modalities. Nonetheless, such positive clinical outcomes
from the initial review of patients treated with the DRX9000™
warranted further investigation in a more rigorous prospective
clinical study with an expanded patient population presenting
with chronic LBP.

A pilot study was completed and presented at the 2007
annual meeting of the AAPM.?® The study was a prospective,
multicenter, nonrandomized Phase |l clinical trial to evaluate
the effectiveness and safety of the Axiom Worldwide
DRX9000™ for the active treatment of chronic LBP with a stan-
dardized clinical research multimodal protocol. Eighteen
patients with chronic LBP for more than 3 months underwent a
series of 20 DRX treatments (28 minutes each) for 6 weeks in
which 5 sessions in the first 2 weeks were tapered to 1 session
the last week. The multimodal treatment protocol included ice
after the DRX sessions, lumbar stretching exercises, and
adjunct analgesics as required. Assessments of pain, anal-
gesic use, functionality, satisfaction, ADLs, and safety were col-
lected through examinations, questionnaires, and patient
diaries. The average daily LBP score fell from 6.4 to 3.1
(P<0.01) after 2 weeks of treatment and was reduced to 0.8
(scale 0-10) after the completion of all treatments at 6 weeks
(P<0.001). In addition to significant reduction in LBP, the
patients noted an improvement in function as measured by a
decrease in the average Oswestry Disability Index score from
23.7 to 5.5 at the end of therapy.

In this pilot study, the DRX9000™ showed promise in treat-
ing chronic LBP arising from multiple causes. Although it is
unlikely that improvements of this magnitude are a placebo
effect in patients with chronic LBP lasting on average 526
weeks and with failed multiple previous therapeutic interven-
tions, a larger DRX9000™ trial with 1-year patient follow-up is
under way, and a randomized blinded or sham-treatment
study is scheduled to follow the larger trial. Additional longer-
term outcome data must also be collected from DRX9000™-
treated patients to determine the long-term benefits, and
comparative outcome trials need to be performed to docu-
ment the potential value of the DRX9000™ nonsurgical spinal
decompression ‘system in the routine treatment of chronic
LBP. The efficacy of the DRX9000™, in both the short and
long term, needs to be compared with that of other therapies
currently in widespread clinical use by using a set of stan-
dardized and validated multiple outcome variables, as were
used in the pilot study.

An abstract presented at the 2006 World Congress of the
International Society of Physical and Rehabilitation Medicine in
Seoul, South Korea, reported results from a recent study that
compared the efficacy of spinal decompression with the
DRX3000 (the international version of the DRX9000™) with that
of traction in treating lumbosacral disk herniation.! In the
study, 65% of patients treated with the DRX3000 achieved a
decrease of more than 50% in their Visual Analogue Scale
(VAS) pain score, 25% achieved a decrease of more than 80%,
and 10% a decrease of more than 30%. These results were in



TABLE: INTERNATIONAL TRIALS OF THE DRX9000™

No. of Prospective?
Trial Name Country Patients (Yes or No) Main Results
The Effect of Spinal Decompression Korea 35 Y Mean reduction in VAS score for conventional
Therapy Compared With Conventional traction (n=15) was 1.93+0.83; mean VAS
Traction in Lumbosacral Disk Herniation! score reduction with spinal decompression

therapy (n=20) was 4.35+2.212

Nonsurgical Spinal Decompression: India 73 Y Spinal decompression with DRX9000™ plus
Treatment of Low Back Pain by Spinal heat/cold packs and physical therapy®
Decompression and Spinal Exercises*?
Efficacy of Spinal Decompressor Combined Korea 41 Y TFI plus spinal decompression with
With Transforaminal Steroid Injection DRX9000™
Versus Transforaminal Steroid Injection in
Patient With Lumbar Disk Herniation*?
Effects of Spinal Decompressor Japan 7 Y Spinal decompression with DRX9000™ plus
(DRX9000™) for Lumbar Disk Herniation** physical therapy®
True Nonsurgical Spinal Decompression Korea 84 Y Spinal decompression with DRX3000 plus
Therapy™*® cold and interferential therapy®
Clinical Studies for Spinal Decompression Russia 21 Y DRX9000™ plus heat/cold packs and

System DRX9000™46

physical therapy®

aComparator group intervention: traditional tracttion. ®Only treatment used in study. TFl, transforaminal steroid injection; VAS, Visual Analogue Scale

contrast to those of the patients treated with conventional
traction, 60% of whom achieved at least a 30% decrease in
their VAS score and 30% of whom achieved no decrease or a
decline in pain of less than 30%. The DRX9000™ has been
studied extensively outside the United States (Table).

Future Directions

There is a clear need for well-designed prospective random-
ized long-term controlled trials to compare the efficacy of spinal
decompression with that of other treatments for discogenic
chronic LBP. Investigation of the mechanism of action of the
DRX9000™ will continue through the use of MRI and positron
emission tomography to measure differences in disk spaces
before and after intervention. The basic treatment parameters
must also be refined to determine the ideal angle, force required,
and duration and frequency of treatments. The more individual-
ized and precise these parameters become, the better they may
be prescribed for each patient. A multiple-arm, matrix-design
study is currently being planned that will test these variables.

Conclusion

In modern times, chronic LBP is a widespread and debilitat-
ing phenomenon. The causes and experiences of LBP are as
varied as the patients who live with it, and no 1 treatment is
comprehensively effective. Discogenic pain can be particular-
ly difficult to treat. The most current evidence-based guide-
lines recommend conservative treatment for at least 2 months,
and often much longer, before a surgical option is considered.
Surgery is associated with risks, and the outcome in many
patients with discogenic back painis unpredictable. A nonsur-
gical, noninvasive treatment is a potentially viable option for
treating intractable discogenic pain. The DRX9000™ comput-
erized nonsurgical spinal decompression systems were
designed to provide maximum patient benefits with the use of
a noninvasive approach that may help minimize health care
resources and offer a potentially optimal therapeutic approach
to the treatment of LBP. Well-designed long-term trials are
being conducted to further validate its use.
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