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Abstract

Twenty patients presenting with low back pain averaging approximately 5 years in duration were prospectively enrolled in a 6-week course of
20 motorized spinal decompression treatments via the DRX9000™ (Axiom Worldwide, Tampa, Fla). Two patients withdrew for protocol viola-
tions. For the remaining 18 patients, the baseline median verbal pain intensity score on an 11-point scale (O = no pain; 10 = worst possible pain)
decreased from 7 (25th to 75th percentile = 5-7) to 0 (25th to 75th percentile = 0-1) at study conclusion at Week 6 (P < .0001). No device-
related adverse events occurred. Overall, 16 of 18 patients reported clinically significant pain improvement after noninvasive spinal decom-
pression.

Key Words: Chronic back pain, spinal decompression, verbal pain score

Disclosure: The study on which this article is based, “Pilot Study to Evaluate the Effectiveness and Safety of Axiom Worldwide DRX9000™
Spinal Decompression System,” (ClinicalTrials.gov NCT00414596) was supported by an unrestricted grant from Axiom Worldwide (Tampa,
Fla) to NEMA Research, Inc., a clinical research organization in Brooklyn, New York. The DRX9000 Spinal Decompression System was placed
in the respective clinics on loan from Axiom Worldwide for exclusive use in study patients. Research support was provided to each center to
cover study expenses associated with patient care and data collection.

Introduction

Chronic low back pain is an expensive benign condition in industrialized
countries." It is one of the most frequent reasons for visits to primary
care physicians,? for time taken off from work due to sickness or short-
term disability, and for hospital admission and surgery.®* One-third to
two-thirds of adults will suffer from low back pain at some time.>® The
prevalence of low back pain increases with age, and women are affect-
ed more often than men, with a peak in the sixth decade that results in
substantial medical costs.”® Low back pain is the most common and
most expensive reason for work disability among US men and a fre-
quent cause of early retirement.®

Mechanical causes of low back pain may be either injury to lum-
bosacral muscles and ligaments, facet or sacroiliac joint arthropathy,
or discogenic disease due to degenerative changes. Discogenic pain
most commonly affects the lower back, buttocks, and hips.” The
American College of Physicians and the American Pain Society rec-
ommend avoiding routine imaging and other diagnostic tests in
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patients with nonspecific low back pain. Patients with chronic low
back pain who do not improve with self-care should consider noninva-
sive treatments including acetaminophen or nonsteroidal anti-inflam-
matory drugs (NSAIDs), intensive interdisciplinary rehabilitation, exer-
cise therapy, acupuncture, massage therapy, spinal manipulation,
yoga, cognitive-behavioral therapy, or progressive relaxation." Valid,
peer-reviewed, prospective, randomized, clinical trials in appropriate
patients with adequate outcome assessments still are needed for
many treatment options for chronic low back pain.'*"*

Although data exist that traction widens the intervertebral space,'
reduces disc protrusion’ and intradiscal pressure,'” and improves motor-
evoked potentials' and leg mobility,'® systematic reviews have conclud-
ed that traction probably is not effective in improving low back pain com-
pared to placebo, sham, or other treatments.??' Traction can be delivered
manually by the therapist via the weight of the patient through a suspen-
sion device or by the patient pulling the bars at the head of the table while
lying on a specifically designed table. These types of traction can be dif-



ficult to standardize, and the patient may not tolerate the pull force, which
may trigger paravertebral muscle contraction and affect efficacy.

Several different spinal decompression therapy systems have been
developed to overcome these drawbacks. These systems include the
DRX9000™ (Axiom Worldwide, Tampa, Fla), the VAX-D (Vat-Tech, Inc.,
Palm Harbor, Fla), SpineMED® (CERT Health Sciences, LLC, Baltimore,
Md), and the Accu-SPINA® System (North American Medical
Corporation, Aventura, Fla). The designs of these systems are different,
including how patients are positioned for treatment. No comparative
studies have been performed, and manufacturers recommend a varying
number of sessions along with a variety of adjunctive therapies. A sys-
tematic review of what published clinical data exist suggests that data
are too limited to determine whether spinal decompression provides
incremental benefit to individuals over other nonsurgical treatments.?
The goal of this prospective, single cohort study was to assess the effi-
cacy of a spinal decompression system (the DRX9000) for patients with
chronic low back pain using a standardized protocol.

Methods
The primary outcome was the verbal rating scale pain intensity score
on an 11-point scale (O = no pain; 10 = worst possible pain).

Hypothesis. Our hypothesis was that patients with chronic low back
pain who undergo spinal decompression with a standardized 6-week
regimen consisting of 20 treatments with the spinal decompression
system (5 sessions per week for 2 weeks, followed by 3 sessions
per week for 2 weeks and then by 2 sessions per week for the final
2 weeks) would experience > 50% reduction in their verbal score of
pain intensity.

Power analysis for sample size. Mean pain scores at time of enroll-
ment were assumed to equal 6 (standard deviation [SDI 3) with
potential reduction in pain of 50%. To obtain 80% power at an o level
of 0.05, sample size was estimated as 20 patients.

Secondary objectives were to assess 1) safety and adverse events of
the spinal decompression system when it was used in the office by
staff members, 2) effects of the treatment protocol on patient func-
tion as measured by the Oswestry Disability Index, and 3) overall
patient satisfaction. Oswestry Disability Index scores range from 0
(no limitations or disability) to 50 (maximum severe disability).

The study enrolled patients at 3 outpatient clinics in Tampa, Fla;
Beverly Hills, Calif; and Naples, Fla. The spinal decompression sys-
tems were installed after approval of the respective institutional
review boards. No clinical site investigator or any staff members had
previous experience with the system. Instruction was provided for the
office staff and site investigators regarding study protocol, data col-
lection, and adverse event monitoring and reporting.

Patients were eligible for inclusion if they were at least 18 years of age,
could provide written informed consent, agreed to 6 weeks of treat-
ment sessions, and presented with chronic, nonoperative low back
pain lasting at least 12 weeks. Patient symptoms were evaluated by
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Table 1
Spinal Decompression Treatment Protocol

Treatment Sessions
28-minute active treatment sessions for 20 sessions over 6 weeks
5 sessions per week in Weeks 1 and 2
3 sessions per week in Weeks 3 and 4
2 sessions per week in Weeks 5 and 6
Additional therapy after spinal decompression sessions
Cold therapy to lumbar paraspinal area for 15 minutes
Back exercise after Week 2 with improved verbal pain score

medical history review, physical examination, and magnetic resonance
imaging (MR within the previous 6 months to support a diagnosis of
musculoskeletal or mechanical pathology, hemiated discs, bulging or
protruding intervertebral discs, degenerative disc disease, unsuccess-
ful back surgery more than 6 months earlier, posterior facet syndrome,
or sciatica. No included patients were candidates for surgery on the
basis of their history, examination, and radiologic studies.

Exclusion criteria were back fusion or placement of stabilization
instrumentation or artificial discs; pregnancy; neurologic motor
deficits; spinal cord compression or fracture; metastatic cancer;
tumor; hematoma; infection; spinal stenosis with neurologic deficits
or nerve root entrapment; bowel, bladder, or sexual dysfunction; liti-
gation for a health-related claim (in process or pending for workers’
compensation or personal injury); hemiplegia or paraplegia; alcohol or
drug abuse; abdominal aortic aneurysm; or a history of severe cardio-
vascular or metabolic disease. Limitations of the spinal decompres-
sion system also led to the exclusion of patients with extremes of
height (< 147 cm or > 203 cm) and body weight (> 136 kg).

Treatment Protocol

The spinal decompression system apparatus has built-in air bladders,
disc angle pull adjustments, and haresses and can increase the dis-
traction force more slowly in the latter part of the decompression. A
split table design is used to reduce friction on the lumbar muscles.
Each spinal decompression session began with the patient being fit-
ted with an adjustable lower body and upper body harness to fit the
individual (Figure 1). The patient then stepped onto a platform at the
base of the spinal decompression unit and was lowered into the
supine position. The harness was tightened and attached to the upper
and lower ends of the table, with a pillow under the patient’s knees to
prevent extension of the lumbar spine. The patient was handed a safe-
ty control button to press that would immediately release all
tension if necessary.

The protocol included 20 sessions of spinal decompression over a 6-
week period (Table 1). Distraction force and angle were determined by
the patient’s weight and the location of disc pain. Initial distraction force
was adjusted to patient tolerance, starting at 4.54 kg less than half their
body weight. If a patient described the decompression pull as “strong or
painful,” this distraction force was decreased by 10%-25%. In subse-
quent treatment sessions, the distraction force was increased as toler-

the journal of medicine | september 2008 | personal preview issue



A volunteer illustrates how the spinal decompression harness is attached for a treatment session.

ed to final levels of 4.54 kg-9.07 kg more than half their body weight.

Patients were instructed to continue to use analgesics prescribed by
their physicians before enrollment. Increased pain could be treated
with additional NSAIDs or cyclooxygenase-2 inhibitors. The patient’s
physician was responsible for adjusting any adjunct medications to
ensure the comfort of patients throughout the study.

At the end of the study, patients were asked, “How satisfied were you with
the spinal decompression treatment (0-10 scale; O = not satisfied, 10 =
very satisfied)?”

Patient data, including treatment parameters, pain, and Oswestry
Disability Index scores, and any adverse events (with the investiga-
tor's assessment of relevance to study treatment) were collected at
each treatment session and with a daily diary. The primary pain end-
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point was assessed by a mixed effect model with time (visit) and as
fixed effects and subject as random effect. Due to the small pilot sam-
ple size, only summary statistics (n, mean, SD, median, range) was
produced at each time point to test the hypothesis of pain score
reduction. Since pain data are nonparametric, the median and
interquartile range is presented.

A total of 27 patients were screened for inclusion in the study. Three
patients declined to participate and 4 did not meet one of the inclu-
sion/exclusion criteria. Twenty patients were thus enrolled, the first
on 1/5/07 and the last on 3/16/07 such that data collection ended
on 4/27/07. Two of these 20 patients dropped out. One patient with-
drew during the second week of treatment when his pain was discov-
ered to be pelvic rather than discogenic in origin. A second patient
was excluded after the third week when she revealed involvement in
an unrelated personal injury claim (this is a per protocol exclusion
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Table 2
Characteristics of 18 Patients with Low Back Pain who
Underwent Spinal Decompression Treatment

Variable Value
Malesex, % . ....... .. ... .. ... .. .. ... 66.7

Age, Y 46.6 (15)
Height,cm* .. .. ... .. ... ... ... ... ... 175 (11)
Weight, kg* .. ... .. ... 102 (44)
Race, %

White . ... ... ... ... . 15 (83.3%)
Hispanic .............. .. ... ......... 3 (16.7%)
Symptom duration, wk* ... ... .. oL 266 (209)
Employment status, %

Employed ........ ... ... ... .. .. ..... 14 (77.8%)
Retired ....... .. .. ... .. ... .. ... . ... 3 (16.6%)
Other .. ... .. . . . . 1 (5.6%)

*Values are expressed as mean (standard deviation).

criterion). Thus, data for 18 patients with a mean low back pain dura-
tion of 266 weeks (SD 209, range 20-520, median 286) were ana-
lyzed (Table 2).

The 18 patients had tried numerous therapies, including chiropractic
(16 patients); muscle stimulation (10 patients); cold therapy and mas-
sage therapy (9 patients each); exercise therapy (6 patients); heat
therapy, physical therapy, and transcutaneous electrical nerve stimula-
tion (5 patients each); and acupuncture, lumbar support brace, epidur-
al injection, and miscellaneous treatments (3 patients each). Table 3
summarizes their low back pain diagnoses.

The median verbal numerical pain intensity score decreased from base-
line 7 (range 4-10, interquartile range [25th to 75th percentilel, 5-7) to
median of O (range 0-7, interquartile range [25th to 75th percentilel,
0-1) at Week 6 (P < .0001) (Figure 2.

At the conclusion of the 6 weeks, 16 of the 18 patients reported
improvement in low back pain > 50% from baseline. No patient
required an opioid analgesic during or after the treatment sessions.

The median baseline Oswestry Disability Index score of 26
(interquartile range [25th to 75th percentilel, 19.50-29.50, range
7-34) declined to 14 (interquartile range [25th to 75th percentilel
8.50-18.50, range 0-26) (P < .0001) by Week 3 of treatment to a
final median at Week 6 of 3 (interquartile range [25th to 75th per-
centilel 1-6.50, range 0-26) (P < .0001) (Figure 3).

The reported adverse events included one episode of neck pain, possibly
related to the decompression session. The other adverse events were
deemed by the patients’ physicians to be unrelated to the treatments: head
colds and sinus headaches in 2 patients each and sinus infection, shoulder
pain, influenza, vertigo, and adrenal insufficiency in 1 patient each.

Spinal Decompression via the DRX9000

VRS Score

Ty,

Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

Figure 2. Box plot of weekly verbal rating scale pain scores of
18 patients with low back pain being treated with spinal
decompression. Median interquartile range (25th to 75th per-
centile), minimum and maximum values, and outliers (indicat-
ed by dots) of the verbal pain score of patients completing the
20 treatment sessions with the spinal decompression system.

40 -
35
30
25 |

20

Oswestry Disability Index

Screening Week 3 Week 6

Figure 3. Mean Oswestry Disability Index scores, with median,
interquartile range (25th to 75th percentile), minimum and maxi-
mum values, and outliers (indicated by dots) for 18 patients.

On a 0-10 scale, with 10 being the highest favorable rating,
p a t i e n t s
(data available for 14 of 18 patients) gave the spinal decompression
treatments a mean rating of 7.61 (SD 1.9, range 4-10, 25th to 75th
percentile 5-9) at the mid point of Week 3 and 8.1 (SD 3, range 0-10,
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Table 3
Summary of Low Back Pain Diagnoses in 18 Patients

Variable No. of Patients*
Diagnosis®

Bulging or protruding disc .. ................... 15
Degenerative disc . .............. .. .......... 8
Herniated disc .. .......... .. ... ... ......... 6

Posterior facet syndrome .. .. ......... ... .. ... 2
Failed back surgery

Location of Symptoms or Documented Pathology

L1-L2 . 1
2 3
L3-L4 . 4
L4-L5 .. . 14
L5-S1 . 12

*Totals exceed 18 because some patients had multiple diag-
noses and multiple levels of pathology.

25th to 75th percentile 7-10) after the final week (Week 6).

Sixteen of the 18 patients said that they would recommend this treat-
ment protocol to others. The 2 patients who did not favor the treat-
ment made the following statements: 1) “Did not work for me. Need
more info on the type of back problems it works for and those it does
not.” 2) “No improvement from spinal decompression treatment.”

Discussion

This is the first prospective evaluation of the efficacy of spinal decom-
pression via the DRX9000 for the treatment of low back pain.
Subjects were mostly Caucasian men in their 40s with discogenic
lumbar back pain of several years in duration, with 78% being
employed and 17% retired. The cohort had a median verbal numerical
pain score of 7 on a 0-10 scale at time of initial presentation, which
is consistent with pain scores obtained from patients with chronic low
back pain in published studies.® Overall, 16 of 18 patients had clini-
cally significant improvement as measured by a decline in chronic low
back pain and improvement in the Oswestry Disability Index.

Investigators have reported that a minimum of 20 mm (out of 100
mm) difference on a self-reported visual analog scale is required to
indicate a clinically important difference in chronic low back pain.*
One could argue that the large benefit observed in this study might
only be a temporary reversal in a chronic disease that has variable
periods of low or high pain intensity. In fact, the natural history of low
back pain has been hypothesized to be a reason for the proliferation
of “unproved” treatments that may seem to be effective.®® However,
the long standing duration (often several years at the time of presen-
tation) of pain in these patients as well as the large reduction in pain
levels, along with the patients’ qualitative positive comments, such as
their satisfaction scores, support the argument that there is efficacy
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at the conclusion of 6 weeks with the spinal decompression system.

Discogenic pain is a major problem in lumbar degenerative disc dis-
ease and may be due to progressive annular breakdown and tear-
ing, which stimulates pain fibers in the outer one-third of the annu-
lus.®® Experimental data exist to support the concept that spinal
decompression reduces intradiscal pressure. This in turn may facil-
itate oxygen and nutrient uptake and improve disc metabolism and
restoration.?”*® However, oftentimes the anatomic cause of persist-
ent low back pain remains unknown. Structural imaging and symp-
toms are poorly correlated.®* Also, patients’ baseline psychoso-
cial variables may affect the development of chronic low back
pain.®' Job satisfaction, for example, remains a strong predictive
factor for the identification of patients with acute low back pain who
will develop chronic low back pain.®* Certainly, a multidisciplinary
approach can help patients with chronic discogenic low back pain
by providing cognitive-behavioral therapy, patient education,
NSAIDs, and physical therapy.

The results from our prospective clinical study are consistent with a
retrospective medical record and outcomes analysis of 94 adults in 4
clinics (1 hospital-based and 3 free-standing) and suggested its clini-
cal efficacy for in-office management.*® The treatment protocol in that
study included instruction on lumbar stretching exercises, myofascial
release, or heat prior to spinal decompression treatment and the use
of cold or muscle stimulation or both after the sessions. All clinical
diagnoses were supported by MRI findings. In that study, the median
pain duration before treatment was 260 weeks. Mean verbal rating
pain scores equaled 6.05 at presentation and decreased significantly
to 0.89 at the end of an 8-week treatment (P < .0001). Analgesic use
also appeared to decrease, and activities of daily living improved.
Follow-up (mean, 31 weeks) on 29 of the 94 patients reported mean
pain improvement of 83%, mean verbal rating pain scores of 1.7, and
satisfaction of 8.55 out of 10 (median, 9). No adverse events were
identified in those patient records.

Such positive clinical outcomes warrant further investigation in a
more rigorous prospective clinical study with an expanded patient
population representing specific categories or lesions that result in
chronic low back pain. In addition, the protocol of twenty 28-minute
treatments should be explored to determine whether a dose-
response curve exists. Less frequent treatment sessions would be
easier to schedule, would be more appropriate for patients still work-
ing full time and trying to remain active, and could save the expense
of additional sessions. A multivariate crossover trial design, for exam-
ple, could help determine tension, angle of decompression, and fre-
quency of treatment to minimize the number of treatments needed to
achieve maximal efficacy and safety. As recommended by the manu-
facturer of the spinal decompression device, cold therapy was used
as an adjunct treatment in this study. Other manufacturers have sug-
gested different adjunct treatments in combination with decompres-
sion sessions, but no comparative trials are available.

The spinal decompression system used in the study was approved in
May 2006 by the Division of General, Restorative, and Neurological



Devices in the US Department of Health and Human Services
K060735. Its indications for use, per its 510(k) premarket notification
of the manufacturer’s intent to market the device, are as follows: “The
DRX9000 True Non-Surgical Spinal Decompression System™ pro-
vides a primary treatment modality for the management of pain and
disability for patients suffering with incapacitating low back pain and
sciatica. It is designed to apply spinal decompressive forces to com-
pressive and degenerative injuries of the spine. It has been found to
provide relief of pain and symptoms associated with herniated discs,
bulging or protruding intervertebral discs, degenerative disc disease,
posterior facet syndrome, and sciatica.”

Other spinal decompression systems available commercially are
designed differently, such as position of patient (supine or prone),
angle of pull (and whether it is adjustable), type of motor, use of
feedback from tension sensors during distraction to attempt to min-
imize reflex muscle contraction, and measurement of delivered
forces. These factors may lead to differing responses to therapy, so
studies of one apparatus type should not be readily applied across
all machines.

A systematic review by The Cochrane Library on the use of traction
for low back pain with or without symptoms of sciatica documents
little proof of efficacy.** Only 5 trials were considered of high quali-
ty. The types of traction reviewed included mechanical traction,
manual traction (unspecified or segmental traction), autotraction,
underwater traction, bed-rest traction, continuous traction, and
intermittent traction. Data on this system of spinal decompression
had not been published yet and thus were not available for inclusion
in these analyses.

A limitation of our study was the end-point being the conclusion of the
6 weeks of treatment and not longer-term follow-up at one year, for
example. Although it is encouraging to report that a 6-week course of
in-office care will relieve chronic low back pain, we are unable to
define recurrence rates from this study. Further studies will determine
when repeat treatments may be needed and what might be a reason-
able maintenance program after the 6-week treatment course.
Another potential issue is that costs to the patient for the spinal
decompression treatments were covered by the clinical research
grant. Patients typically pay out-of-pocket for spinal decompression
treatment although some payors do provide reimbursement. The free
treatments provided as part of the clinical trial might have influenced
patient interest in continuing and might even have influenced the effi-
cacy they reported.

Conclusion

Of the patients completing the full 6-week course of spinal decompres-
sion, 16 of 18 reported improvement in pain. Patients also reported
having better daily activity function as measured by the Oswestry
Disability Index. No safety issues were identified. Future randomized,
prospective, double-blind, long-term outcome trials will need to refine
the treatment protocol and to allow a comparison of outcomes with
other treatment options. ®

Spinal Decompression via the DRX9000
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