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� Abstract

Background: This study’s goal was a retrospective chart
audit of 100 outpatients with discogenic low back pain (LBP)
lasting more than 12 weeks treated with a 2-month course of
motorized spinal decompression via the DRX9000 (Axiom
Worldwide, Tampa, FL, U.S.A.).
Methods: Patients at a convenience sample of four clinics
received 30-minute DRX9000 sessions daily for the first
2 weeks tapering to 1 session/week. Treatment protocol
included lumbar stretching, myofascial release, or heat prior
to treatment, with ice and/or muscle stimulation afterwards.
Primary outcome was verbal numerical pain intensity rating
(NRS) 0 to 10 before and after the 8-week treatment.
Results: Of the 100 initial subjects, three withdrew their
protected health information, and three were excluded

because their LBP duration was less than 12 weeks. The
remaining 94 subjects (63% female, 95% white, age = 55 (SD
16) year, 52% employed, 41% retired, LBP median duration
of 260 weeks) had diagnoses of herniated disc (73% of
patients), degenerative disc disease (68%), or both (27%).
Mean NRS equaled 6.05 (SD 2.3) at presentation and
decreased significantly to 0.89 (SD 1.15) at end of 8-week
treatment (P < 0.0001). Analgesic use also appeared to
decrease (charts with data = 20) and Activities of Daily Living
improved (charts with data = 38). Follow-up (mean 31 weeks)
on 29/94 patients reported mean 83% LBP improvement, NRS
of 1.7 (SD 1.15), and satisfaction of 8.55/10 (median 9).
Conclusions: This retrospective chart audit provides prelimi-
nary data that chronic LBP may improve with DRX9000 spinal
decompression. Randomized double-blind trials are needed
to measure the efficacy of such systems. �
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INTRODUCTION

Chronic low back pain is an expensive benign condition
in industrialized countries.1 In a literature review of 30
population studies of low back pain between 1966 and
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1998, the prevalence of low back pain at any given
moment ranged from 12% to 33%, 1-year prevalence
ranged from 22% to 65%, and lifetime prevalence
ranged from 11% to 84%.2 Mechanical causes may be
either injury to lumbosacral muscles and ligaments,
facet joint or sacroiliac joint arthropathy, or discogenic
disease due to degenerative changes. Discogenic pain
most commonly affects the lower back, buttocks, and
hips and is thought to be related to injury and subse-
quent repair of the anulus fibrosus.3 Treatments vary
widely, and should be individualized to the patient. If
noninvasive modalities are preferred, many options
exist such as oral analgesics,4 muscle relaxants,5 exer-
cises,6 acupuncture,7 manipulation,8 or back school.9

Although data exist supporting the use of traction to
widen the intervertebral space,10 reduce disc protru-
sion11 and intradiscal pressure,12 and improve motor
evoked potentials13 and leg mobility,14 systematic
reviews of clinical trials of traction for low back pain
with or without sciatica have found that traction is
probably not effective in improving pain, compared to
placebo, sham or other treatments.15–20

In general, traction can be delivered manually by the
therapist via the weight of the patient through a suspen-
sion device,21 or by the patient pulling the bars at the
head of the table while lying on a specially designed
table with the pelvis secured.22 These types of traction
can be difficult to standardize because of the patient’s as
well as the therapist’s fatigue, or intolerance by the
patient to the force or position.23,24 Additionally, the pull
force is linear and may elicit the body’s proprioceptive
response that triggers paravertebral muscle contraction,
which may reduce the distractive effect.

Several axial decompression systems have been devel-
oped to overcome these drawbacks. These systems
include the DRX9000 (Axiom Worldwide, Tampa, FL,
U.S.A., approved by FDA in 2003), the VAX-D (Vat-
Tech, Inc., Palm Harbor, FL, U.S.A., approved by the
FDA in 1996), and the Accu-Spina System (North
American Medical Corporation, Aventura, FL, U.S.A.,
approved by FDA in 2000). Although some nonran-
domized studies of motorized spinal decompression
reported pain reduction,25–28 a systematic review of rel-
evant randomized trials suggests that published data are
too limited to determine whether vertebral axial decom-
pression provides benefit to individuals with low back
pain (over other nonsurgical treatments).29

The goal of this study was to perform a retrospective
chart audit to assess outcomes of a sample of outpa-
tients with discogenic low back pain of more than

12 weeks treated with a 2-month course of motorized
spinal decompression via the DRX9000.

METHODS

This study was granted exempt status by a central insti-
tutional review board (Quorum Review) prior to study
initiation. A partial waiver of the Health Insurance Port-
ability and Accountability Act (HIPAA) was received
following approval of the telephone screening instru-
ment. Protected health information reviewed during this
study was accessed in a manner to ensure the privacy
and confidentiality of patient health information in
accordance with the Privacy Rule of the HIPAA, Title
45, U.S. Code of Federal Regulations 164.501, 164.508,
and 164.512.

This study was a retrospective review of 100 charts of
adults cared for at four clinics (a convenience sample),
one hospital-based and three free-standing, in Ohio and
Illinois. A prospective power analysis indicated that 100
patients would be sufficient to demonstrate a 2-point
reduction in the verbal numerical pain intensity rating (0
to 10, an 11-point scale), with baseline pain score of 6
and a standard deviation of 3, at a level of significance
of P = 0.05 and power of 95%. Investigators have
reported that a minimum of 20-mm difference on a
written, self-reported visual analog scale is required to
indicate a clinically important difference in chronic low
back pain.30

When the investigator (C.R.) arrived at the clinic to
examine the charts, the office assistant was asked to
randomly select charts of patients. Inclusion criteria
were patients more than 18 years old receiving a full
course of treatment with DRX9000, with one of the
following diagnoses: herniated disc, bulging or protrud-
ing intervertebral discs, degenerative disc disease, pos-
terior facet syndrome, and sciatica.

Patients with the following conditions were not eli-
gible for spinal decompression treatment: pregnancy,
prior lumbar fusion, cancer metastasis, severe osteoporo-
sis, spondylolisthesis (unstable), spine compression frac-
ture, aortic aneurysm, pelvic or abdominal cancer, disc
space infection, severe peripheral neuropathy, hemiple-
gia, paraplegia, or cognitive dysfunction. Worker’s com-
pensation patients were excluded from our study.

The sample size at each clinic was created as the
number of charts that could be reviewed in 1 day, with
an overall total of 100.

A single investigator (C.R.) reviewed these medical
records (patients greater than 18 years of age with dis-
cogenic low back pain lasting more than 12 weeks) by
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using a standardized data collection form, available
from the investigators upon request. Criteria for disco-
genic pain diagnosis included appropriate history and
physical exam findings, supported by magnetic reso-
nance imaging (MRI) findings.

For the DRX9000, a split table design is used to
reduce friction on the lumbar muscles. With the patient
lying supine, a chest and shoulder harness controls the
upper body. A knee rest eliminates pelvic rotation. The
DRX9000 apparatus has built-in air bladders, disc angle
pull adjustments, harnesses, and can increase the dis-
traction force more slowly in the latter part of the
decompression.

Treatment protocol was individualized to the charac-
teristics of the patient. The DRX9000 employs a motor
pulley to deliver mechanized segmental distraction that
can be delivered in a static or oscillatory fashion for a
preselected duration. For example, the location of
lumbar spine level disease (from the MRI) determines
pull angle settings to target the affected lumbar disc. The
typical pull angle setting was 18 degrees (range 6 to 30).
Initial weight was set as 50% of patient’s weight minus
10 lb. (Table 1)

Treatment was delivered for 28 to 30 minutes daily
for the first 2 weeks, three times per week for two more
weeks, tapering to one session the last week for an
average of 8 weeks. The weight was raised in increments
of 5 to 10 lb per session for the first three sessions as
tolerated until a final weight of 50% body weight plus
10 to 20 lb was reached. Treatment protocol included
instruction on lumbar stretching exercises, myofascial
release or heat prior to DRX9000 treatment, with
cold packs and/or muscle stimulation after DRX9000
sessions.

Outcome measures including a verbal numerical pain
intensity rating (0 to 10, an 11-point scale), analgesic
use, and activities of daily living were assessed before
the first DRX9000 session and after the last DRX9000
session. Data abstracted from the medical record
depended on what each clinic recorded in the chart.
Patients were phoned a minimum of 4 weeks after their
last treatment to obtain longer-term follow-up. If after
three attempts the patient was unreachable, we mailed a
written survey questionnaire to get follow-up data. At
this follow-up, we asked, “How satisfied were you with
the DRX9000 treatment (0–10 scale)? 0 = Not satisfied
10 = Very satisfied)” and “What percent improvement
in your low back pain did the DRX9000 provide?”

Of the 100 initial subjects, three patients withdrew
their protected health information, and three patients
initially studied were excluded from the final analysis
because their back pain was less than 12 weeks in dura-
tion. Data on these three patients were inadvertently
collected (even though they did not meet inclusion cri-
teria), but this was not discovered until the database was
analyzed.

Table 2 has details on the final sample size of 94. Not
enough patients were enrolled to determine if the clinic
was an independent predictor of outcome.

Statistics

Descriptive statistics are provided. Inferential statistics
(Wilcoxon signed-rank test for nonparametric data)
were only performed for verbal numerical pain intensity
rating (0 to 10), as this was the primary endpoint, as
recorded in the office chart prior to initiating treatment
and at the end of the 2-month treatment course.

RESULTS

Patient (Table 3), clinical (Table 4), and MRI character-
istics (Table 5) of the 94 patients studied are summarized.

The pain reference patterns included nonspecific low
back pain in 89% of patients; pain radiation into the
buttock in 23% of patients; pain radiation into the thigh
or lower leg, in 62% of patients. Finally, leg pain was

Table 1. Spinal Decompression Parameters Used for
Treatment

Mean Low High

Initial weights (lb) 57 17 100
Final weights (lb) 74 20 145

Table 2. Patients Studied at Each Site and Characteristics of Clinics

Clinic R Clinic O Clinic M Clinic S

Number of patients studied 33 10 20 31
Total number of patients seen by clinic/year 850 6500 1000 New clinic
Annual DRX9000 case volume 212 300 800 New clinic
Year DRX9000 installed 2003 2002 2004 2005

Treatment of Chronic Discogenic Low Back Pain • 13
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more severe than back pain in 8% of patients and 13%
of patients had previous spine surgery.

Patients studied had received other treatments for
their low back pain prior to initiating spinal decom-
pression including chiropractic manipulation (64% of
patients), physical therapy (45%), epidural steroids
(35%), massage (21%), and acupuncture (14%).

The median pain duration was 260 weeks (mean
535 weeks, range 12 to 3120 weeks).

At time of initial presentation to the clinic prior to
DRX9000 treatment, subjects reported a mean verbal
numerical pain intensity rating equal to 6.05 (SD 2.3,
range 2 to 10, median 6, 25th to 75th percentile 4 to 8)
on 0 to 10 scale. This decreased to 0.89 (SD 1.15, range
0 to 5, median 0.5, 25th to 75th percentile 0 to 1)
after the last DRX9000 spinal decompression session
(P < 0.0001).

Analgesic use and activities of daily living improved
by the end of the 8-week treatment regimen. (Tables 6
and 7)

No adverse events were noted.
Patients paid median out-of-pocket of $10 per

session (mean $27).

Follow-Up

Of the 94 eligible subjects, 25 were reached by tele-
phone. The others did not return a phone message or the
contact phone number was incorrect. Questionnaires
were mailed to these remaining patients, and seven ques-
tionnaires were received back in the mail (three of the
patients withdrew their consents for use of protected
health information). Thus, we analyzed data on 29 of
the 94 patients (mean follow-up of 31 weeks, median
17 weeks).

Table 3. Demographics of Cohort

Mean age (years) 55 (SD 16)
Mean height (inches) 68 (SD 4)
Mean weight (kg) 90 (SD 20)
Mean BMI 30 (SD 7)
% female 63
% white 95
% African American 2
% Hispanic 2
% Asian 1
Employment status

% employed 52
% retired 41
% other (eg, homemaker) 6

BMI, body mass index.

Table 4. Clinical Characteristics of Patients

Primary Diagnosis %

Herniated disc 73
Degenerative disc disease 68
Herniated disc and degenerative disc disease 27
Sciatica 12

Table 5. MRI Findings

Disc most involved (%)
T12-L1 2
L1-L2 1
L2-L3 8
L3-L4 14
L4-L5 39
L5-S1 36

Mean number of levels with degenerative changes 2.4
Disc findings (%)

Degenerative changes 28
Bulge 37
Protrusion 29
Extrusion 5

Other findings (%)
Neural foramen compromise 23
Nerve root compression/impingement 9
Central stenosis 15
Facet arthropathy 16
Endplate changes 5
Disc space narrowing 14
Annular tear 4

Table 6. Analgesic Use

Analgesics
At time of Initial

Presentation After Last Treatment

Charts with data n = 94* n = 20
No medication (%) 43 75
NSAIDs (%) 39 15
Opioids (%) 24 10
Steroids (%) 3 5
Muscle relaxants (%) 13 5
Gabapentin (%) 3 0

* Some patients are on more than one medication, so totals add up to more than
100%.
NSAIDs, Non-steroidal anti-inflammatory drugs.

Table 7. Activities of Daily Living

Back Pain Interfered
with ADL

At Time of Initial
Presentation

After Last DRX
Treatment

Charts with data n = 85 n = 38
Bathing (%) 23 0
Dressing (%) 23 0
Transferring (%) 0 0
Walking (%) 52 1
Sitting (%) 50 2
Standing (%) 53 3
Sleep (%) 21 0
Other (%) 61 2

ADL, Activities of Daily Living; DRX, DRX9000 (Axiom Worldwide).

14 • macario et al.
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At this follow-up, patients reported: a mean 83%
(median 90%, range 0% to 100%) improvement in
back pain, a mean low back pain score of 1.7 (median 1,
range 0 to 6) and satisfaction with the DRX9000 treat-
ment equal to a mean of 8.55 (median 9, range 5 to 10)
on a 0 to 10 scale (0 = Not satisfied 10 = Very satisfied).
None of these patients reported requiring procedural
therapies (eg, surgery).

DISCUSSION

Retrospective studies such as this one can provide useful
information by evaluating treatment patterns and out-
comes in routine clinical practice, in a diverse patient
population. Subjects in our study were mostly female,
white, age in their fifties, with 52% being employed and
41% retired. Overall, our findings suggest that the use
of spinal decompression administered via the DRX9000
apparatus may help reduce chronic low back pain. The
study cohort had a mean verbal numerical pain score of
6.05 on 0 to 10 scale at time of initial presentation,
which is consistent with low back pain scores in pub-
lished studies.31 Pain scores decreased significantly to
0.89 at the end of 8 weeks of DRX9000 treatment.

We did not have control groups, making it difficult to
know how much of the benefit was due to the spinal
decompression itself or placebo or spontaneous recov-
ery as the natural course of chronic discogenic pain
includes periods of improvement of functional capacity
and pain scores. In fact, the favorable 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.32 No untoward complications were
noted in the 94 patients studied that received spinal
decompression via the DRX9000.

Discogenic pain is a major problem in lumbar degen-
erative disc disease, and may be due to progressive
annular breakdown and tearing which stimulates pain
fibers in the outer one-third of the annulus.33 Experi-
mental data exist to support the concept that spinal
decompression reduces intradiscal pressure. This in turn
may facilitate oxygen and nutrient uptake and improve
disc metabolism and restoration.34,35

However, oftentimes the anatomic cause of persistent
low back pain remains unknown. This is be-
cause structural imaging and symptoms are poorly
correlated.36–38 Central nervous system neuroplasticity
related to neuronal hyperactivity, changes in membrane
excitability, and expression of new genes may perpetu-
ate the perception of pain.39 Also, patients’ baseline
psychosocial variables may affect the development of

chronic low back pain.40 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.41 Certainly, a multidisciplinary
approach can help patients with chronic discogenic low
back pain by providing cognitive-behavioral therapy,
patient education, nonsteroidal anti-inflammatory
drugs, and physical therapy.

Limitations

Assessment for low back pain usually includes four spe-
cific domains: pain intensity, back pain specific disabil-
ity, patient satisfaction with treatment outcome, and a
work disability assessment.42 We attempted to evaluate
all four domains, but the incomplete data available in
the chart review did not allow us to make complete
assessments on all four domains. Analgesic use appeared
to decrease (charts with data = 20 out of 94 subjects)
and activities of daily living improved (charts with
data = 38 out of 94 subjects). As this was a retrospective
study, and we recorded what was performed for each
patient, the lack of control for either the analgesic use or
the use during the time off traction treatment could have
influenced the results.

Also, the study was retrospective with variability in
how the various clinics used adjunctive modalities such
as lumbar stretching exercises, myofascial release or
heat prior to treatment, and cold packs and/or muscle
stimulation in posttreatment sessions. The telephone/
mail follow-up was performed to enhance the retrospec-
tive chart audit. It is not known if the patients in the
nonresponder group improved, remained stable, or
deteriorated.

Future Studies

The study was limited to established patients with
chronic low back pain. Nonetheless, positive clinical
outcomes from this initial review of patients treated with
the DRX9000 is encouraging and warrants further inves-
tigation in a more rigorous prospective clinical study.
Such studies are under way and have an expanded patient
population with tighter control of the treatment protocol
(and use of adjunct therapies such as ice, heat, massage,
anti-inflammatory drugs, Transcutaneous Electrical
Nerve Stimulator). Spinal decompression systems avail-
able commercially may have differences in design, 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
minimize proprioceptive paravertebral reflex muscle

Treatment of Chronic Discogenic Low Back Pain • 15
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contraction,43 and measurement of delivered forces.
These may lead to differing physical responses to therapy,
so studies of one type of apparatus should not readily be
applied across all machines.

Before a final assessment can be made on the efficacy
and safety (eg, number of complications) of motorized
spinal decompression, investigations are needed to
determine which patient types do well, and which
patients do not do well, and how benefits persist with
time. For example, our mean longer term follow-up of
31 weeks, for 29 of the 94 patients, revealed a continued
mean 83% improvement in low back pain, with a mean
pain score of 1.7. Future studies will need to determine
how much of the positive health outcome can be attrib-
uted to a device-specific mechanism of action vs. a mul-
tidisciplinary treatment approach, the optimal amount
of distractive tension (the “pull weight” [pounds] rela-
tive to the patient’s weight), whether patient position-
ing during spinal decompression affects outcome, the
optimal angle of distraction, length of the pull and
relaxation cycles, and frequency and duration of decom-
pression sessions. As spinal decompression is a nonin-
vasive modality, the benefits may not have to be as large
to the patient as for other more invasive treatments.

Conclusions

Overall, this preliminary analysis suggests that treat-
ment with the DRX9000 nonsurgical spinal decompres-
sion system reduced patient’s chronic low back pain
with patients requiring fewer analgesics, and achieving
better function. However, without control groups, it is
difficult to know how much of the benefit was placebo,
spontaneous recovery, or the treatment itself. Random-
ized double-blind trials are needed to measure the effi-
cacy of such systems.
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