CLINICAL OUTCOMES FOR SPINAL DECOMPRESSION:

INTRODUCTION

The most prevalent cause of low back pain and disc disruption 12 an alteration of
normal kinetic function. Az a person utilizes vartous ranges of motion, the discs deform
as a result of pressure changes wathin the disc space. Thiz disc deformation causes
nuclear migration and elongation of annular fibers. The intervertebral disc 13 a
mechanical structure, deveid of vascular and nerve supply, which acts 1n a purely
mechanical manner. Sheets of fibers form a fibrocartil agenous structure, creating a strong
suppotting outer wall and a mucepolysacchande gel inner nucleus of the disc. Together
they act hydrodynamically because of intrinsic pressure, creating a flud enveloped within
a setmi rigld container (1)

Crrer the wears, Machemson (2) has conducted extensive research on the
intradizcal pressure changes that accompany daily actiwities. This change in pressure is
vital to maintaining homeostasis, both 1n and arcound the spinal disc. Discogenic tnpry 15
usually complicated by physical displacement, tissue edema, and muscle spasm, which
combine to raise intradizcal pressures and restrict flud migration (3). Based on this
research, an abundance of erconomic devices and exercise programs have been designed
for prevention and treatment of Lower back injury,

MNew advances in technology, focused on spinal decompression, have evolved into
effective non-surg cal treatment for herniated and degenerative disc disease. Injured discs
cat be treated by non-surgically decompressing the affected spinal segment, which
signifi cantly reduces intradiscal pressures for healing and recovery (4. The purpose of
this study was to investigate the clinical cutcomes of spinal decompression therapy for
patients suffenng from hemiated and degenerative disc disease.

METHODS

SUBJECTS

Crrer 500 potential patients were screened for the followang inclusion cntena;
pain due to hermated and bulging lumbar discs that 15 more than four weeks old, recurrent
pain from a failed back surcery that 15 more than six months old, persistent pain from
degenerated discs not responding to four weeks of therapy, patients available for four
weeks of treatment protocol, and patients at least eighteen vears of age The
symptomatology of selected patients included both low back pain and radiating neuntis
into the lower extremities. MEI documentation obtained siz months or less from the
initiating event was recuired OCnly patients diagnosed with hermiated and degenerative
discs with at least a four-week onset were eligible.



Thirty-seven patients claimed their current injury was their first experience with
low back and leg pain. Excluded were patients with prior surgical procedures, those with
only disc degeneration documented by MEI and patients exhibiting no radiation of pain.
Al patients selected have been continuously undergoing wanous therapies without
resolution. Seventy-three patients had previously tned one to three epidural 1njections,
prior to this episode. Twenty-two of those patients had epidurals for their current
concition. Ifost patients reported use of pain medicati on to avoid surgery,

For the purposze of this study, a rewizsed Oswestry questi onnaire was incorporated
to quantify information related to a measurement of functional status. Ten categories of
questions, about everyday activities, were asked prior to the first session. Thirty days
foll owing the last treatment, a patient consultation all owed the investigator to re-examine
symptom status and document answers according to a point value system, of which the
investigator had no prior knowledze. The numencal point value was assigned only to
compare before and after levels of perceiwed dizability and not intended to mve a
dizability level

To standardize result analysis, MEI documentation was usedto confirm diagnosis
atd specific disc lewel of njury. Objective categonization was used to regulate the
findings of physical examination. Each category was determined either grossly present or
not present. The same investizator would determine of reflexes were slugosh, normal, or
absent. Straight leg raise that caused radiating pain into the lower back and leg was
catezorized as positive, but if pain remained 1sclated in the lower back it was considered
negative. The investizator determined 1if an abnormal zait and kyphosis were present due
to discopathy. Lumbar range of motion was checked with a goniometer. Limitations
ranging from normal to over 12 degrees in flemon and over 10 degrees 1n rotation and
extension were positive findings. The investigator used pan prick and soft touch to
determine gross sensory compani son of both lower extremities, measuring sensory deficit.
Patient findings were consistently recorded duning each stage of treatment

PROCEDURES

The patient protocel prowvided for twenty treatments over a stx-week course of
therapy. Each session consisted of a forty-five minute treatm ent on the DEX2000, which
creates decompression in the disc space. The treatment was followed by fifteen minutes
of the modalities of 1ce and interferential frequency therapy to consolidate the lumbar
paravertebral muscles. Patients reported some increased soreness directly from treatment,
which was immediately relieved with the use of these modalities. Patent regimen
included two weeks of daly treatment, followed by three sessions per week for two
weeks, concluding with two sessions per week for the remaining two weeks of therapy.
The formula for determining the proper amount of pressure applied was 10 1bs less than
half patient’ s body weight on the first day of treatment, half patient’ s body weight on the
second day of treatment, and finally 10 1bs above half patient’s body weight thru the
durati ot of their sessions. The angle of treatment was set by manufacturer’ s protocal.



During the tnitial two weeks of treatment, the patients were instructed to wear lumbar
support belts, limit actiwities, and placed on light duty at worke In addition, they were
prescribed MNaprosyn 375 mg, to be taken one hour before therapy and at bedtme during
the first two weels of treatment. After the second weele of treatment, medicaton was
decreased and moderate activity perrtted Patients who had improved by 5% were
instructed on different lumbar stretching exercizes to be performed in conjunction with
treattment.

L typica session would begin wiath the patient being fitted wath a customized
lower and upper harness to fit their specific body frame. The patient would step onto a
platform located at the base of the DEX9000, which simultanecusly calculated body
weight and determined proper treatment pressure. The patient was then lowered into the
supine position, where the investigator would align the split of table wath top of patient’s
iliac crest. & pneumatic alr pump was used to automatically increase lordosis of the
lumbar spine for patient comfort The patient’ s chest harness was attached and tightened
to the table. An automatic shoulder support system tightened and affized patient’ s upper
body, A knee pallow was placed to maintain slight flemon of the knees Using the
previously calculated treatment pressure, the patient undersces spinal decompression.
After treatment, the patient recetved interferential frequency (80-120Hz=) therapy and cold
packsto consoli date paravertebral muscles.

DATA ANALYSIS

Data was collected from 219 patients treated duning this clinical study. Study
demographics consisted of 79 female patients and 140 male patients. The patients treated
ranged from 24 to 74 wears of age. Fourteen patients dropped out of treatment, due to
various causes ranging from scheduling conflicts to discomfort. Thetr results were not
included dunng computation of data Only patients, who were diagnosed by MET with
heriated disc and degenerative

disc, receiving at least 10 S
treattment sessiofls, WELE Patiert Demographic Chart
included in this study.

The data collected
contained detaled diaghostic
studies and each patient's
inndividual  assessment  of
their pain  and mobility.
According to the Oswestry
Pain scale, patients reported
their symptoms ranging from

e
-
[
- ; [ e e
no pain [0] to severe pain 2470 W30 4040 S0-50  AO-BD 7074
[5] All relevant patient data

was recorded daly prior to
treattment.

o BEELEDRIER

Paient Age Group




The data was diwded in six groups:
13 The first group contained &7 cases, including all patients with a single lateral
herniation.

21 The second group contained 22 cases, including all patients with a single central
herniation.

%) The third group contained 24 cases, including all patients with a single herniation
with disc degeneration.
4. The fourth group contaned 17 cases, including all patients with multiple
hermiations (two of more) with disc degeneration,
10y The fifth group contained 57 cases, including all patients with multiple herniations
(two or more) without disc degeneration.
11) The sizth group contained 32 cases, including all patients with a single lateral
herniation with disc degeneration,

RESULTS

Treatment was successful 1in 86% of the 219 patients included 1n this study.
Treatment success was defined by a reduction in pain to [0] or [1] ot the pain scale. The
perception of pain wasnone [0] to occastonal [1] without any further need for medicat on
of treattnent in 188 patients. These patients reported complete resclution of pain, lumbar
range of motion was normalized, and there was recovery of any sensory of motor loss.
The remaning 34 patients repotted significant pan and disability, despite some
inprovetnent in thetr overall pain and disability score.

In this study, only patients dagnosed with herniated and degenerative discs with
at least a four-week onset were eligible. Each patient’s diagnosis was confirmed by MEI
findings. A11 selected patients reported [3] to [2] on the pain scale with radiating neuritis
into the lower extremities. By the second week of treatment, 77/ of patients had a
creater than 50% resolution of low back pain Subsequent otthopedic examinations
demonstrated that an increase in spinal range of motion directly correlated with an
i provement in straight leg raises and reflex response. Table 2 shows a summary of the
findings obtained during this study by category and total results. At the thirty-day follow
up, only five patients were found to have relapsed from the initial treatment prograrm .



Table 2
Decompression Therapy

Study Group Categorized by MRI Findings

Dhagnosis No. | Female | Male | Positive No %o of
MRI Findines of | Patients | Patients | Result | Result Success
Cases (0-1) (2-5)
single Hermation
Lateral 67 26 41 63 4 94
Single Hern ation
Central 12 11 11 210 2 90
Single Herm ation
wi Deceneration 24 3 19 24 0 100
Multiple Herniations
wi Degenerati on 1 2 15 13 4 B4
Multiple Hermations
wio Degeneration 57 21 36 39 18 68
Single Hermn ation
Lateral w/ Degeneraton 32 14 18 29 3 91
Average over
219 cases; 219 73 140 188 51 &6
DISCUSSION

The atm of the present study was to explore whether there was a positive clinical
outcome for the treatment of hermated and degenerative disc disease using non-surgical
spinal decompression. The findings demonstrate that 86% of patients reported compl ete
resolution of pain, lumbar range of motion was normalized, and there was recovery of
any sensory of motor loss. Spinal decompression therapy has been described in both the
Jowraal af Newrosurgery () and the texthook Pain Maragemeni: A Practical Guide for
Climicians (6). Spinal decompression s distnguishable from conventional spinal traction.
After reviewing the literature, one of the most significant differentiations between these
two modalities, was that traditional traction has proven to be less effective and
kiomechanically inadequate to produce optimal therapeutic results (506,781, & study by
FPal B, Mangion P, Hossatn MA, et al (7)), concluded any benefit denved from continuous
traction devices 13 due to the enforced immobilization rather than actual traction In
another study, Weber (8) compared patients treated with traction to a control group that
had stmulated traction. The study showed no significant differences. Eesearch confirms
that traditional traction does not produce decompression.



Instead, decompression, that 1z, unlocading due to distraction and positioning of the
intervertebral dizcs and facet joints of the lumbar spine, has been proven an effective
treattment for hermiated and degenerative dizsc disease, by producing and sustaining
negative intradiscal pressure in the disc space. Matthews (2 used eprdurography to study
patients thought to hawve lumbar disc protrusion “With applied forces of 1200k z 20
mmitmtes, Matthews was able to demonstrate that the contrast material was drawn into the
dizc spaces by osmotic changes. Goldfish (10) speculates that the degenerated disc may
benefit by lowering intraciscal pressure, affecting the nutritional state of the nucleus
pulposus. Eamos and Martin (3) showed by precisely directed distraction forces,
intradiscal pressure could dramatically drop into a negative range. A study by Onel (11)
reported the positive effects of distraction on the disc with contour changes by CT scan.
High intradiscal pressures associated with both hermiated and degenerated discs interfere
with the restoration of homeostasis and repar of 1njured tissue.

In conclusion, non-surgcal spinal decompression provides a method for physicians to
propetly apply and direct the decompressive force necessaty to effectively treat
discogenic disease Ttlizing the DEZS000, spanal decompression was found to relieve
symptoms and restore mechanical function to 86% of patients prewi ously thought to be
surgical candidates
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Appendix A: Back Pain Protocol

I. Inclusion criteria
A Pain due to hernated and bulging lumbar discs that 15 more than four weeks old
B Eecurrent pain from afaled back surgery that iz more than six months old
C Persistent pain from degenerated discs not responding to four weeks of therapy
D Patients avail able for four weeks of treatment protocol
E Patient at least 15 years of age

II. Ezxclusion criteria
A Pregnancy
B Prior lumbar fusion
C Metastatic cancer
D Severe osteoporosis
E Spondylolisthesis
F Compression fracture of lumbar spine below L-1.
G Pars defect
H Pathologmc Aortic aneurysm
I Pelwnc or abdominal cancer
J Disc space infections
K Sewvere penipheral neuropathy
L Hemiplegia, paraplesia, or cognitive dysfunction

I. Megative influences
A Smoking
B Chesity
C Medicati ons: particulatly chronic use of narcotics and stercads
D Prewicus surgery which has a buil d up of scar tissue
E Inadequate rest during first two weeks of therapy

IV. Ewvaluation
A History
1 Comprehensive exam
2 Spinalfspecific questions
3 Onset of pain
4 Decrease or increase of pain
5 Location of pain
6 Intensity
7 Phiysical limitat ons
& Type, quality, and condition
9 Sensory symptommns
10Eowel, bladder, or sexual dysfunction
115pinal injuries
125pinal surgery



B Physical Exam
1 General Exarm
Wital signs
HEEIT
Meck
Chest
Abdormen
Eectal
shan (lesions, redness)
Extremities
Meurclogical exam (sensory and motor)
2 Orthopedic Exam
Lumbar Eange of motion
Straight leg raising
Hip abduction
Eetlexes
sensory derm atomes

(Gait and posture abnormalities
£ Muscle testing

C Diagnostic testing
1 Plain x-rays of the lumbar spine, including obliques and laterals within the
past & months.

2 METI it there 15 ewtdence of nerve root unpatriment
3 Baseline CBEC and differential, chemistry panel 20, ESE with 200-mm colutmn,
urine analysis, ToH
4 EMGTICV testing for neuritis
V. Treatment protocol

A Patients will receive a daly pre-decompression tnyofascial  release
usihg vacunmfinterferential current treatment for 20 minutes with heat
application for twenty sessions

B et the angle for treatment according to MET findings to target certain lewvel
lumbar disc

C Setthe initial weight 10 1hs 1ess than half body weight

D Patients will be positioned on the DEZS000 for 20-45 minutes. Eegimen to

include two weelks of dalv treatment, followed by three sessions a week for
two weeks, concluding with two sesstons a week until therapy is completed

fndiwdual protocel may vary with patient progress), Weight 13 raised in increments
of 5-10lbs per session first three sessions as tolerated in order to target one half the
body weight plus 10-20 lhs

E After each treatment the patient to recetve interferential therapy and cold

packsto consolidate paravertebral muscles
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F Re-exam after each five session to monitor patient progress. Increase or
decrease pressure according to patient diaghosis, progress, and response to
therapy. Multiple lewels of herniations can change the angle of treatment.
Target primary hermiation first and then change angle to the next smallest
hernation

G After ten treatmments, patients who have tmproved by 50% are instructed
on different lumbar stretching exercises to be performed 1n conunction

with treatment
H For those patients who have notimproved by 50% after ten treatments, consider:

1 Facetnerve block injections
2 Trgeer point injections
3 Refer for surgery
[ After treatment protocol or significant improvement of patient’s
symptoms, patient will be put on a strengthening and rehabilitation
programm  for about 4-6 weeks to help strencthen the paravertebral
musculature. In addition, an after care program can include the use of tens,
cold packs, exercise, relaxation training, walling technigques, and posture
J Patient to return one month after treatment for evaluation and follow-up



