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ABSTRACT

Objective: Non-surgical spinal decompressionis a
conservative approach to treating lesions of the spinal
column. As low back pain is a common health complaint
that has a substantial economic burden laden with
treatment options with poor long-term outcomes, it is
requisite to explore the non-pharmacological application
of non-surgical spinal decompression to treat common
presentations of spinal lesions (intervertebral disc,
sciatica, degenerative disc disease, etc.).

Clinical Features: In this case series, we present 13
patients(7 male; 6 female; age 18-82 years) with a
broad presentation of intervertebral disc lesions (level,
radiating pain, disability, etc.). Patients were selected
from a convenience sample of those that had both pre-
and post-intervention MRIls. Two separate radiologists
provided independent medical imaging impressions.

Intervention and Outcome: After confirming diagnosis
via MRI, these patients received 20 treatments of
non-surgical spinal decompression delivered with the
DRX9000. Clinical examination was performed and
outcome measures of pain, disability, and subjective
improvement of activities of daily living were assessed
both pre-and post-intervention.

Conclusion: The results demonstrated that there
was significant (p<0.001) improvement of pain (80%),

"Department of Neurosurgery & Brain Repair, University of South
Florida, Tampa, FL, ? Center for Neuromusculoskeletal Research,
University of South Florida, Tampa, FL, * Upper Valley Interventional
Radiology, McAllen, TX, “ Diagnostic Imaging Consultants of St.
Petersburg, St. Petersburg, FL, *Medical Engineering, University of
South Florida, Tampa, FL

J Contemp Chiropr 2025, Volume 8

disability (50%), and subjective recovery (75%). Further,
both the average disc height and canal anterior-
posterior dimensionincreased by 1.0-1.6 mm and
1.5-2.1mm, respectively. Thus, non-surgical spinal
decompression demonstrated good to excellent clinical
outcomes as a conservative, non-surgical treatment
forintervertebral disc lesions. (J Contemporary Chiropr
2025;8:81-87)

Key Indexing Terms: Intervertebral Disc; Spinal
Decompression; Clinical Imaging; Case Series

INTRODUCTION

Low back pain(LBP)is 1of the highest incidence of
medical conditions contributing to disability, decreased
activities of daily living (ADL), decreased quality of life
(QoL), and inability to work (US and worldwide). (1,2) LBP
affects approximately 70-85% of people during their
lifetime, (3,4), with about 20% becoming chronic (age
20-59).(3) As aleading musculoskeletal (MSK) condition,
LBP largely contributes (~21%) to US financial burden
(approximately S980B annually; 5.8% of US Gross
Domestic Product). (1,5) In fact, LBP has been the leading
cause of disability for numerous decades. (6) Further,
many chronic MSK pain patients do not respond to
surgery(7-10)and many develop dependence on opioids.
(1,12)

Thereisreason for alarm with current clinical
approaches to treating chronic LBP. For those who

visit the emergency room for LBP, 45% are prescribed
opioids. (13) Even outside of the emergency room, opioid
prescriptionincreases 4.7% later in the day at primary
care clinical appointments. (14) A recently published
report(Jones et al.) of arandomized placebo-controlled



trial for opioid analgesia on acute LBP found that
opioids should not be recommended as there is not any
measurable difference in pain severity compared with
placebo after 6 weeks, and no further difference of pain
at Tyear.(15)Jones et al. strongly recommend a change
to the frequent use of opioids for MSK conditions. (15)
Regarding surgery for LBP, at an average 3.4 years
after surgery, the overall prevalence of failed-back
surgery syndrome was 20.6%. (9) Further, the residuals
of these cases demonstrated 94% with LBP, 69.8%

with numbness, 43.3% with cold sensations, and

35.3% with paresthesia. (9) Severe LBP prior to surgery
demonstrated an odds ratio of 15.2(7.8-29.7) to develop
failed-back surgery syndrome. (9) Within the diagnoses
monitored in this failed-back surgery syndrome study,
89.3% would be eligible for conservative approaches to
treatment. (9) Rates of spinal fusion surgery are highest
inthe US, with rates bx that of the United Kingdom and
2x that of other developed countries(e.q., Australia,
Canada, Finland, etc.). (16) Failure rates for spinal
surgery have remained unchanged for decades, despite
spinal surgery rates increasing, (17), demonstrating a
knowledge gap of the mechanics of either LBP or of the
prescribed clinical interventions.

Between 1990-2000, there was a 220% increase in
spinal fusion surgery, despite no clear indication and
absence of demonstrated efficacy. (16) From these
increased spinal surgeries, for those that have had

one back surgery, 30% obtained adequate pain relief
and up to 70% had repeat surgeries. (18) Even if spinal
decompressive surgeries have reduced pain, long-term
degenerative changes are evident in 90% of patients,
with loss of disc height (89%), facet joint arthritis (89%),
endplate changes(57%), and 97% reporting pain during
the last 12 months. (19) Clearly, even with advances of
surgical instrumentation and less invasive procedures,
surgical intervention for chronic LBP may be heavily
overutilized when non-invasive and more conservative
approaches were not first exhausted. Surprisingly, the
best results from spine surgery (regarding pain and

function)occurin regions with the lowest surgical rates.

(20)

With current ambiguities of LBP care, patients and
clinicians often inadvertently circumvent non-invasive/
conservative approaches that can alleviate pain

and suffering and pursue costly/painful surgeries
(average $22,890 + $6,323)(21) or potentially addictive
pharmaceuticals that do not yield better outcomes.

(1) Low back surgeries can be costly and affect both
immediate and long-term health due to long recovery or
failed surgeries.(22,23) The current treatment options
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for bulging, protruding, or herniated intervertebral
discs(IVD), degenerative disc disease, facet syndrome,
and sciatica most commonly include corticosteroid
injections, non-steroidal anti-inflammatories, opioids,
muscle relaxers, or surgery. (24) Many of these
therapeutics have detrimental long-term effects,
undesired side effects, are invasive procedures with
low success rates, and further, do not fare better than
conservative care after 8 months. (13) Clearly with

the widespread incidence of LBP and its effects on
activities of daily living (ADLs) and quality of life (QoL),
there is aneed forinnovative therapeutic approaches
that better address the burden of difficult spinal
disease. Aside from the success of manipulative therapy
for LBP(5,25-27), more severe LBP originating from
damaged or degenerative IVDs, facet syndrome, or
sciatica may require additional interventions such as
non-surgical spinal decompression (NSSD). (28) In fact,
even though spinal manipulations(e.g., chiropractic)
have demonstrated evidence of successful alleviation
of LBP(29-31), many practitioners still do not know
how to or whether to treat a herniated disc and spinal
manipulation may not be the ideal treatment. (32)

With the widespread incidence of LBP and its effects on
ADLs and QoL, there is a need for innovative therapeutic
approaches, such as NSSD,(28) that better address

the burden of difficult and chronic spinal disease that
originates from damaged or degenerative IVDs, facet
syndrome, or sciatica. The DRX9000 is a mechanical
NSSD device thatis in clinical use throughout the world.
This device allows for axial decompression of the lumbar
spine. The purpose of this case series report was to
provide a diverse evaluation of multiple patients with
their presentation and outcomes from their course of
treatment on the DRX9000.

METHODS

This study followed all ethical guidelines for
retrospective record review with oversight of the
University of South Florida Internal Review Board
(STUDY004354). The University of South Florida
Chiropractic Clinic began treating patients on the
DRX9000 in December 2023. From the patients treated
to date, we selected a convenience sample of 13 cases
(Table 1) selected from those that had both pre-and
post-MRIimaging of the lumbar spine and performed
on the same MRI coil for both time points to minimize
variance. The patients presented with various forms of
other prior treatments for their LBP, including activity
modification (54%), chiropractic (54%), physical therapy
(69%), interferential current (54%), non-steroidal
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anti-inflammatory (77%), steroid (15%), muscle relaxer
(8%), spinal injection (23%), and spine surgery (8%).
The individual with prior spine surgery which was a
laminectomy/discectomy L4/L5.

Clinical examination included straight leg raise (23%
positive), toe walk test (23% positive), heel walk test
(23% positive), slump test (38% positive), Faber test

(8% positive), Fortin Finger test (8% positive), Kemp
test(31% positive), Patellar reflex (85% evaluated), and
Achilles reflex (85% evaluated). In addition, each patient
had an MRl scan of the lumbar spine prior to treatment to
verify their diagnosis.

Two radiologists (WRM, neuroradiologist; ST, Diplomate
of the American Chiropractic Board of Radiology)
independently reviewed both pre-and post-intervention
MRIs for each subject. Both radiologists were requested
toread the MRIs as typical for their standard of care.
WRM performed measurements of spinal canal anterior-
posterior (AP)dimension and disc height for all levels
T12-S1, however as the levels treated for this cohort
were either L4 or L5, only levels L3-S1were reported.
AP diameter was measured from the herniation to the
posterior wall of the canal. ST provided radiology reports
which included both qualitative and quantitative results.

Table 1. Subject Demographics.

Subject S Mass (k A Mechanism Timesince | Treatment . Radiating

ulec e ass kg) ge (years) of Injury acute injury Level CD-10Dx Pain
1 M 90.7 56 Unknown Tyear L5 M54.31 Yes
2 M 96.2 68 Chronic 2+ years L4 M51.36 Yes
3 F B4k 67 Chronic 2+ years L4 M51.26 Yes
4 M 621 8 Unknown Unknown L5 M51.26 No
5 M 1021 54 Chronic Unknown L5 M51.26 Yes
(] M 889 68 Chores 3+ months L4 M54.16 Yes
7 M 912 81 Chores 3+ months L4 M54.16 Yes
8 F 65.3 51 Athletic Unknown L5 M54.16 Yes
9 F 830 64 Chores 3+ months L4 M54.16 Yes
10 F 535 18 Athletic 2+ years L5 M51.26 Yes
n F B4.4 82 Unknown 2+ years L5 M54.32 Yes
12 M 962 LY] Unknown Unknown L4 M51.26 No
15 F 440 34 Work 1year L4 M51.26 No

Summary | TM:6F | 830(633,937) | 560 (38,675) 2: Mhletic | 3: 3+ months 714 6:M5126 | 10: Yes
3:Chronic 2: year X 61: M51.3 3:No
6:L5
3: Chores 4: 2+ years .
64: M54.16
1: Work 4:Unknown T M54.31
4: Unknown R
1: M54.32
Range - (44,102) (18, 82) - - - - -
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RESULTS

Each of the 13 patients received 20 sessions of NSSD
of the lumbar spine at the respective level of their
diagnosis. The treatment ranged from 2-3 times per
week, with more aggressive frequency at treatment
initiation. The median treatment time was 14 (12, 15)
weeks. The minimum tension of the decompression
was 36.7(27.0, 42.2) kg (38.0-45.7% body mass); the
maximum tension was 45.8(36.1, 51.3) kg (54.2-59.8%
body mass).

All13 patients have received a post-intervention MRI

on the same coil as their pre-intervention MRI. To date,
the 13 patients have a median follow-up time of 9(6, 12)
months. Only 1of the 13 patients had a recurrence of pain
after 8 months in which they underwent 11 additional
treatments to return to prior pain and functional

status. Pain and disability scores from patient reported
outcomes are summarized in Table 2. Overall, patients
had a median pain decrease of -4(-5.5, -3.0), which was
an 80% improvement. A paired t-test demonstrated a
difference in pain score pre- to post-intervention (t(7)=-
7.283; p<0.001). Further, the patients had a decrease

of -6.5(-10.6, -1.9) on the Oswestry Disability Index that
similarly was different when evaluated by a paired t-test
(t(7)=-3.416; p=0.011), a 50% improvement. Subjectively,
at termination of treatment, patients stated that they
had an overall improvement of their function and
activities of daily living by 75% (70, 86.2) with an overall
range of 40-98%.

Table 2: Pain and Disability Scores Pre- and Post-
Intervention.

Pain (VAS) Oswestry Disability Index
Median (025, 075)| Range |Median (025, 075) Range
Pre-Intervention | 5.0 (4.5, 6.0) (3,8) 12.5(70,16.3) (2,22)
Post-Intervention 10(0.20) (0,3) 40(3.0,10.3) (1,12)
Difference -4(-5.5,-3.0) (-8,-1) -6.5(-1.0,-13) (-12,0)
% change 80(63,100) (25,100) 50(27.5,75.3) (0,78.6)

MRl analyses are summarized in Table 3 and Table 4.
The AP Dimension increased 1.5-2.1 mm (p<0.0118). Disc
height increased 1.4-1.6 mm (p<0.0001). Further, from

a qualitative assessment of the MRIs, we determined

a quantitative reduction of disc herniation of 77% and
Modic changes(Type | and Type ) for 54% (Table 4).




Table 3: Quantitative Analysis of MRI Results

Post-Pre Measurement
Canal AP Dimension Disc Height
Level Level
Subject L3-L4 | L&4-L5 L5-S1 L3-L4 L4-L5 | L5-S1
2.0 1.4 3.8 0.3 1.5 1.0
2 7.0 3.9 2.1 1.7 -0.4 0.8
3 1.7 0.9 -0.4 2.4 2.3 1.8
4 0.8 1.6 1.0 1.4 1.0 0.7
5 3.4 6.8 1.0 1.0 1.2 1.7
6 2.7 5.5 3.4 1.8 0.6 1.4
7 2.7 0.6 1.4 3.0 0.2 2.6
8 0.7 0.1 0.5 3.0 1.3 =0.3
9 2.0 4.2 1.3 0.0 0.6 0.4
10 -1.6 -0.6 5.7 2.1 1.4 2.3
n 0.0 0.2 -2.6 1.1 0.5 1.8
12 0.8 0.2 0.8 1.5 0.9 3.2
13 11 2.0 1.0 1.7 1.4 0.8
Difference | 1.8 2.1 1.5 1.6 1.0 1.4
p-value 0.0043* | 0.0036* | 0.0118* | <0.0007* | 0.0001* | 0.0001*

Measurements are in mm; Highlighted boxes indicate
level of injury of subject.

Table 4: Qualitative Analysis of MRI Results

Herniation | Modic

Subject | Qualitative MRI Findings Reduction | Changes
 Enlarged synovial cyst (R L4-L5 facet ~10.7mm versus 0.8mm). Mass effect on R lateral
aspect of thecal sac greater and increase spinal canal stenosis on R side.
1 « Reduction of disc bulging (~3.5 AP dimension to <2mm). Y N
« Slight reduction L4-L5 disc height (~Tmm).
* Reduction of bone marrow edema within superior articular process of L5.
« Appearance of very shallow more focal disc protrusion in midline producing slightly
2 greater mass effect. v
« Posterior margin of disc extends ~2.5mm beyond posterior aspect of vertebral bodies.
* Modic Type 1 marrow changes within posterior superior corner of L5.
3 « Slightly smaller AP dimension broad-based protrusion L4-L5(~2.8 vs 3.8 mm) v N
* Reduction in size of synovial cyst at posterior inferior aspect of L4-L5 facet joint.
4 « Very slight reduction of AP dimension of disc herniation L5-S1(5 vs 6 mm). Y N
 Overall width of herniated disc ~2 mm more narrow.
« Diffuse bulging disc L4-L5. Now more diffuse vs focal. Bulging disc ~5mm in AP
dimension.
« Disappearance of sequestered disc fragment (L4-L5 disc).
5 « Intervertebral disc height slightly greater. Y Y
« Bilateral facet joint effusions present. Minor distention of both facet joints.
« Interval development of Modic Type 2 marrow changes along endplates L4-L5
posteriorly.
« Complete resolution of large disc extrusion L4-L5. Significantly less spinal canal stenosis
and less mass effect (L ventral thecal sac). Diffusely bulging disc remains and an annular
6 fissure within posterior disc at midline. Y v
« Shallow AP dimension protrusion type disc herniation L5-STwith an annular fissure L5-
81. Herniation appears slightly smaller with slightly less mass effect.
* Modic Type 1 marrow changes seen alona superior endplates of L4 and L5 posteriorly
slightly greater along superior endplate of L5.
« Reduction in size of herniated disc L4-L5 that compressed thecal sac and L L5 nerve root
7 (3.5 vs 6 mm AP dimension). Lesion is central and slightly L of midline with significantly Y N
less mass effect stenosis.
« Diffuse disc bulging L5-S1. Moderate reduction of disc height and stable appearing 2-
3mm AP dimension disc protrusion slightly R of midline.
8 « Development of minor Modic Type 1and Type 2 marrow changes along endplates L5-S1 N Y
disc level to L of midline (Prior MRI showed Modic Type 2 marrow changes at inferior L5
endplate.)
 Reduction in size of herniated disc L4-L5 (3 vs 8.5 mm AP dimension). Less mass effect
9 and reduction in degree of stenosis of R subarticular and lateral recess zones. Y Y
 Modic Type 2 marrow changes.
 Reduction in size of extruded disc herniation L5-S1(5.6 vs 9mm in AP dimension). Less
10 . : Y N
mass effect and R S1nerve root and lesser degree of spinal stenosis.
« Mild reduction in size of synovial cyst within posterior superior aspect of L IVF L4-L5(5.5
vs 9 mm).
« Mild reduction in size of synovial cyst within posterior, lateral aspect of the R IVF (4.5 vs
n 5.7mm).
« Focal posterior disc herniation T12-L1. Herniation slightly smaller and annular fissure Y Y
more conspicuous.
 Mild progression of Modic Type 1marrow changes along opposing endplates (L2-L3 and
L4-L5). Stress reaction within S1segment anterior to L L5-S1 facet joint reduced.
Increased fluid signal remains within L L5-S1 facet joint and appears slightly greater.
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« Reduction of R posterolateral disc herniation L5-S1(2.7 vs 4.6mm). Less mass effect
(thecal sac)and R S1root.

« Bulging disc L4-L5, slightly asymmetric to L. Focal L posterolateral disc herniation has
reduced and degree of stenosis less on L side.

« Stable appearing bulging disc with a slightly more focal disc herniation midline L3-L4.
Posterior disc herniation appears slightly more conspicuous.

« More prolific Modic Type 1 marrow changes along inferior endplate of L4 and superior
endplate of L5, more pronounced to L of midline.

o Stable disc bulging L4-L5 in combination with mild facet hypertrophy and minor N N

13 foraminal stenosis slightly greater on L. Height of IVD appears slightly increased by 1 mm.

« Suspected mild interspinous hyperintense STIR signal between spinous processes L3-S1
appears slightly more pronounced. May indicate mild interspinous i 1s edema.

%
Change

DISCUSSION

This case series demonstrated successful outcomes

of pain, disability, medical imaging, and subjective
scale of improvement across a diverse population.

The patients were represented from a broad age range
(18-82 years), both sexes, varying mechanisms of injury,
and a diverse timeframe after injury, allowing for the
results to be generalized to a broad population. Overall,
the patients demonstrated ‘good’ to ‘excellent’ clinical
results of NSSD with the use of the DRX9000. Pain
decreased significantly after 20 NSSD treatments with
animprovement of 80%. Disability similarly improved by
50%. Further, patients subjectively reported that their
overall symptoms and activities of daily living improved
by 75%. In addition, objective MRl measurements
demonstrated significant increases of both disc height
and AP dimension.

The timeframe after the acute injury of the patients
isimportantin thisreport as thereis evidence that

IVD injury can spontaneously heal within the acute
timeframe (3-6 months) due to inflammatory pathways
and macrophage activation. (33-35) In this cohort of
patients, half had a timeframe of a IVD lesion greater
than 12 months and 3 of 4 that were ‘unknown’ were
classified as such due to either a chronic IVD lesion (n=1)
or an unknown mechanism of injury (n=2), likely making
these chronic cases. Chiu et al. performed a meta-
analysis of 9 peer-reviewed articles from 1992-2006 that
included lumbar herniated IVDs not treated with surgical
intervention. (36) The selection criteria required that an
individual study include at least 2 images (myelography,
CT, or MRI), taken at baseline and follow-up, as their
method of investigating disc regression. The results of
their study (n=3611VDs)demonstrated that the [VD lesion
severity is largely related to the degree of spontaneous
IVD lesion regression. (36) Specifically, spontaneous
resolution was 11.1% for bulges, 0% for protrusions,
15.0% for extrusions, and 42.9% for sequestration.

Most disc regression happens within the first year, with
observable regression within 2 (37) or 3 months.(38) In
this case series, all 13 subjects had lumbar lesions of

a chronic nature that had not spontaneously resolved.
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However, after 20 treatments of NSSD, 77% had notable
changes of a herniated disc, including disappearance of
asequestered disc fragment (Subject 5). Interestingly,
54% demonstrated Modic changes at the vertebral
endplates, which may be an indicator of a healing
inflammatory process due to biomechanical forces

in the absence of pain. (39) Spontaneous regression

of herniated lumbar IVDs may be due to some type of
mechanical NSSD that the patient received, whether
through activities of daily living or other forms of
decompression. Further, it is possible that mechanical
traction/stretching induces macrophage activation and
animmune response (40) to a region of the body that is
considered to be immune privileged. (41) Consequently,
with the protection of the IVD from macrophage activity,
itis possible that NSSD provides faster resolution of
the IVD by 1) creating a negative pressure within the

IVD resulting inincreased disc height (42,43) and 2) by
complementing the inflammation pathway to allow for
remodeling of the herniation, bulge, or sequestration
with macrophage activity. (33-35,40)

This case series is limited by both absence of subject
blinding and randomization to treatment group.

Further, post-intervention examination could have been
performed to reportimproved objective outcomes from
the intervention (e.g., heel walk, toe walk, straight leg
raise, etc.)and should be performed for future studies.
The 13 patients included were not hand-selected as the
‘best cases’ from the eligible lumbar spine cases from
the USF chiropractic clinic. Rather, cases were selected
based on those that had both pre- and post-intervention
MRl imaging on the same MRI coil to minimize potential
image interpretation bias due to data acquisition
parameters. Although this selection procedure was not
random, the convenience sample negated investigator
selection bias for the 13 cases included.

CONCLUSION

The results presented demonstrated that DRXS000
NSSDis a viable, conservative option for treating lumbar
lesions of the IVD with a high value for both subjective
and objective clinical results. Although this reportis not
acohort orrandomized clinical trial, the high quantity
of patientsincluded in the case series and the broad
generalizability of the population provides substantial
evidence to support the use of NSSD for treatment of
lumbar IVD lesions. Further, it provides foundational
support to pursue additional clinical research on its
effectiveness and longevity of positive results.
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Learning Points

« Non-surgical spinal decompression produced
significant improvements of pain and disability.

- Patientsreported a positive subjective recovery
(75%) for their condition and activities of daily
living.

« Objective MRI measurements demonstrated
increased disc height and AP dimension
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