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The outcomes of vertebral axial decompression (VAZ-D) therapy for patients with low back
pain from various causes are reported. Data was collected from twenty-two medical centers for
patents who recetved VAX-D therapy for low back pan, which was sometimes accompant ed by
referred leg pan. Only patients who received at least ten sessions and had a diagnosis of
hermated disc, degeneratve disc, or facet syndrome, which were confirmed by diagnostic
imaging  were included in this study, atotal of 778 cases. The average tme between the initial
onset of symptoms and the bemnning of this therapy was 40 months, and it was four months or
more in 83%0 of the cases. The data contamned the patients’ quanttatve assessments of thewr own
pain, mobility, and ability to carry out the usual 'activities of daly living' The treatment was
successful in 71% of the 778 cases, when success was defined as a reduction in painto 0 or 1, on
a Uto 5 scale. Improvements in mobility and activities of daly living correlated strongly with
pain reduction. The causes of back pain and their relationship to this therapy are also discugsed.

[IMeurol Ees 1995, 20: 186-190].
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INTRODUCTION

For most patients, the cause or causes of persistent low back pain remains poorly understood.
Although imaging procedures, including CT and MEI, are able to accurately define structural
pathology, the correlation of these anatomic findings wath phyaiclogy, back pain, and other
climcal complants 15 imprecisel. Although surgical decompression, epidural blocks, and spanal
instrumentation can sometimes help patients suffering from back pain, these treatments donot
completely talee the biomechanical function of the discinto account, and may leave patients
unrelieved of thewr suffenng. In addressing the dysfunchon of the disc wath discectomy or
surgical instrumentation, the biomechanical and physiclogical function of the discis
permanently disrupted.

Mechanical low back pain 12 usually ageravated by activities that increase axial loading on the
spine, such as sitting, standing, and lifting. Patients may describe some relief with walking, but
mote particularly, by lying down, which unloads the spine and reduces intradiscal pressure (2,3)
The causes of mechanical low back pain may include degenerative disc disease, degeneratve
spondylosis with linutabion of range of moton, facet arthropathy, relative lateral recess stenosis
from a combination of the abowe, microenwronment presure changes affecting the thecd and
eprcdural space from disc bulgng, subligamentous andfor extruded hermiaton, and segmental
instability.



Pain generation from degenerative disc disease 12 probably multifactorial A number of potenti al
mechanisms are specfically addressed by the lumbar vertebral body separation achieved during
therapy. With azing, disc desicction occurs, disc height 15 lost, and this process 1s accel erated
with activities which produce high physical loading of the lumbar spine (4). Osteophytes develop
along the anterol ateral and postenor border of the vertebral bodies, and facet arthropathy
increases as degenerative disc change advances (3). Normal vertebral body separation 15 lost as
the disc degenerates. Eedundancy of the posterior longitudinal ligament and ligamenturm flavum
combine with osteophyte encroachment upon the neuroforamen or central canal, resulting in
stenosis at these sites, which 15 increased by anal loadng of the spine.

The blood supply to the nerve roots of the cauda equina 13 sensitive to compression. Even at
pressures of only 5-10 mmHg, the flow 1n over 2004 of the venul es was compl etely stopped (6.
Flow in all the capillanies stopped at pressures between 20 and 50 mmHg. A pressure of 30
mmHg is slightly less than one pound per square inch, so solute transport 15 easily reduced Even
vertebral distractions (increased separation) of 1 or 2 mm per disc would reduce ligamental
redundancy and help to restore canalfforaminal patency, reduce venous congestion andincrease
axoplasmic flow. Furthermore, the effects of lumbar spine lengthening may be sustaned for a
period of time after lumbar distraction has been stopped.

Figure 1. Patient undergoing treatment on the VAX-D Therapy Table

Twomey (/) placed lumbar vertebral columns removed from 23 male cadavers under 9 Eg of
sustained traction for 30 min andmeasured an average increase in length of 9 mm. Thurty
minutes atter traction was removed, 13 of the 23 specimens had reterned to baseline length, but
the remaining 10 spines showed residual elongations ranging from 0.3 mm to 4 mm.
Additionally, the data suggested that sustained traction had had a longer lasting effect on elderly
spines. The mechanism of this residual deformati on was not elaborated upon by the author, but
dizc rehy dration may have been a factor since each column was soaked in normal saline and
remained saturated by penodic additions of saline to aclose fithng bag surrounding each column
duning the shidy.



That lumbar traction, if adequately applied, can effect physical change in patents suffenng from
back pain 12 well described by Gupta and REamarao (8). They used water soluble contrast medium
and eprdurography to study 14 patients with prolapsed intervertebral disc syndrome before and
after 10 to 15 days of continuous traction. Ten patients showed definite clinical improvement,
with reduction in back pain and sciatica Mine of these patients showed complete resolution of
the defect on eprdurcgram and one of them showed partial reduction. The authors concluded that
dizc protrusion may be safely treated by traction. Mathews also demonstrated the effectiveness
of lumbar traction in two patients by epidurography. Disc protrusions were decreased and an
average vertebral distraction of 2 mm per disc space was shown in radiography (9. Judowich
foundthat atraction force of approzimately 26% of the body weight was needed just to
overcome the resistance between the lower half of the patient and a (nonsplit) table {10}

Intuitively, lumbar traction should be successful 1n alleviahng many of the condihons which
canse low back pain and aszociated radiculopathy. Unfortunately, studies of clinical efficacy
have yiel ded equivocal results. Previously, the successful application of lumbar traction has been
limited by patient tolerance and the design of mechanical devices. Pahents had difficulty
tolerating the forces needed to relieve pain if delivered continuously. Furthermore, the thoracic
corsets worn by patients to prevent movermnent on the table were uncomfortable, restrictred
respiration, and can compromise venous return to the heart. Technological advances have now
led to the development of equiptnent that has been found to achieve decompression of lumbar
discs wathout shmulating the reactive reflexes of the lumbar muscul ature that can otherwise
overcome efforts to effectivel v distract vertebral bodies.

The VAX-D therapy table 15 shown in Figure 1. The split table design elirminates Frictional
resistance between the patient and the table and allows controllable effective sz al distraction
tensions to be appliedto the lumbar vertebra column. The equipment applies distractive forces
it a gradual , progressive fashion, designed to achieve distraction of the vertebral bodies without
eliciting reactive refl ex muscular resistance, & portion of atypica chart recording of the tensile
force applied to a patient's spine as a functon of ime 12 shown in Figure 2. Each decompression
phase, dunng which the tension 15 increased, normally lasts for one munute. The force 15
increased more slowly in the latter part of the decompression phase. The tension 1s then
egradually decreased, over apenod of 30 sec, to about 20 pounds, which 15 maintaned duning the
rest phase. Ancther cycle then starts. The avadance of paravertebral muscle contraction,
simulated by homeostat ¢ proprioceptor and axon reflex mecharnsmes all ows the distrachon of
the vertebral bodies necessary to achieve decompression of the intervertebral disc. The therapyis
administered viaan automated logic control mechani sm which systematically applies distractive
tensions andrest pentods in a cyclic fastuon. The typical therapy session consists of 15 cydes of
tension and rel axation. This penodic process allows patients to withstand stronger forces than
can be tolerated when static techniques are used andit promotes accommoaodat on and relazation
during the therapy session. The upper body is fixed by means of the patient prasping adjustable
hand gnips, designed to eliminate the use of a thoracic corset Consecuently, there 15 no nsk of
circulatotry or respiratory compromise. The pelwis 1s secured with a specially designed harness
that adjusts snugly and applies forces pnimanly to the lateral pelvic alae, thus minimi zing
antertor-postenor pressures and reactive muscle spasm dunng the distractive period of each
cycle.



WVAX-D treatment has been shown (11) to decoampress the nucleus pulposus to pressures below -
100 mmHg This creates a tremendous potential diffusion gradient across the disc space, which
15 otherwise an avascular structure. Glucose and oxyzen enter the disc at the end plate region
while sulphate 1ons neededfor the producton of new glycosaminoglycans enter from the
annulus fibrosis (12). Thus therapy may augment nutnent fl ow into the disc, facihtating
structural restoration of the disc and promoting discrehydration, since proteoglycans bind water
(13). These effects may be cumulative with repetitive therapy sessions.

Figure 2 chart recording of tension versus ime for five cycles of the typical 15-cycle VA -D
Therapy session

MATERIALS AND METHODS

Data was collected from twenty two medical centers in the USA for patients who received VA
D therapy for low back pain. Only patents who received at least 10 treatments and had a
diagnosis of hermated disc, degenerated disc, or facet syndrome, which was confirmed by
inaging studies, were included in the study. The average number of treatments was 17 for Facet
syndrome, 19 for degenerative disc disease, and 20 for other diagnoses. The data contained the
patients' assessment of their own pain, mobility, and ability to wall and sit. The pain scale ran
from no pain (0) to severe pain (3). The mobility himitaton scale was: Mo imitabon (0), shghtly
limited (1), very lirmited (2), and completely immeobale (3). The activity limitation scale was:
walks frequently (0), walks occasionally (1), chairfast (2), and bedfast (3(). The treatment
schedule, including the use of other modalities, the duration and frequency of VAX-D therapy,
and medication was also recorded, as well as the patient's hi story. The symptoms were recorded
at the beginning, mid-point, and end of the treagtment schedule. The patients' satisfacti on with the
treatment was quantfied as: not satisfied (0), shghtly satisfied (1), very satzfied (), and
completely satisfied (3).

The data were divided into five groups:

The first group which contained 34 cases, included all patients with extruded hermated discs,
whether or not additonal lesser problems were present.

The second group contained 195 cases of multiple hermated discs, without extrusion, with or
without degenerative disc disease.

The third group consisted of 382 patients with a single hermated disc, regardless of degenerative
disease,

The fourth group contained 147 cases of degeneratve disc disease, wathout hemiation.

The fifth group contained 19 cases with facet syndrome. Five cases of facet syndrome which had
apan reduction to U or 1 before 10 treatments, and one that had a reduction to 2, received less
than 10 total reatments, so they were not includedin the data base.



RESULTS

If treatment success 15 defined as a reduction 1in pain to Dor 1 on a0 to 5 scale, the treatment was
successful in 71% of the 778 cases. The success rate varied from 53% for the patients with
extruded hemiated discs, to 73% for patients with a single hermated disc. It was 72% for people
with multiple hemiated discs and 68% for facet syndrome. On apain scale of 0 to 5, the people
with extruded hermiated discs had an average pain of 4. 16 at the beginning of treatment and an
average of 1.52 after treatment, a reduction of 56%. The cases of multiple herni ated i scs went
from 4.13t0 1.18, areduction of 71%. The patients with a single herniation had a reduction from
4. 16 to 1.0%, or 71%. The degenerative fisc cases reducedfrom 395 to 1.17, a /0% reduction.
The patents with facet syndrome had areduction of 4. 00 to 1.13, a72% reduction 1n pain.
Orrerall, 71% of the patients experienced a reduction in pain to O or 1. The reduction in the
average pain score was also V1% One percent of the patients reported increased pain, 7% hadno
change, 92% improved by 1 unit or meore, 87% improved by 2 units or more, and 70% improved
by 3 units or more, A summary of these findings 15 shown in Table 1.

Table 2 shows how the average pain, moblity, and activity scores for the entire group of 778
patients improved dunng wreatment. Although 51% of the pan reducton occurred during the first
half of the course of treattnent, 56% of the mobility improvement and 55% of the activity
improvement occurred dunng the last half.

Cn arahng scale of 0 to 3, increases in spine mobility of one grade or more was seen in 77/% of
the patients with mobality limitahonz. Functional increases of 1 or more grades in the activity
score was recordedin 78% of the patients who, before treatment were either unable to walle or
capable of only imited walking. The coefficient of linear correlati onl4d between mobility and
pain scores was 072 Between pain and activity the correlation was 0,60, and between activity
and mobility 1t was 029, On a scale of 0 to 3, the average satisfaction with treatment was 2.4,
which lies between 'very sahsfied' and ‘completely satisfied’

In this study, 31 patents had previous lumbar disc surgery. MEI scans showed scar tissue that
could potentially entrap nerve roots. Despite this, 84% of this group's pain scores and 71% of
thewr m obality scores and 61% of their actiwity scores improved by one unit or more with therapy,
and 65% of their pain scores were reduced to 0 or 1. Vertebral axial decompression was well
tolerated.

Vertebral axial decowmpression therapy cutcomes: Barl B, Gose et al,



Takle 1: Pain outcomes for venous diagnoses

Ihagnosis MNo. of (ases IPHil'l Bdore reatment [Pain ﬂfl’E‘J‘

treatment % of pamn reduction %o of success

Extruded herniation 2} 4 16 1.82 Bl 53
Plultiple herniation 155 413 1.15 71 72

Cingle hermation 252 i 16 1.0% 71 73
Degenerative disc disease(l4 EREES 1.17 7] 72

Facet syndrome 19 A 00 113 B o
Average over 778 cases: = A 10 1.21 71 71

Table 2: Variation of average pain, mobility, and activity scores dunng treatment,
atid final outcome measures for the entire group

IP:»'IIIII (0-5 scalp) h\'Inhilinf hmitation (0-
3 scale) Activity hmitation (-3 scale)
Eefore therapy 410 151 1.24
At midpoint ERY 1.30 150
After therapy 1.21 )6 0. 27
Crverall improvement [/ 1% 5 500 7%
[tproved by 1 unit or more 3% 1% 5%




DISCUSSION

We consider VAX-D therapy to be a prim ary treatment todality for low back pain associated
with lumbar disc hermation at single or multiple levels, degenerative disc disease, facet
arthropathy, and decreased spine mobility. Physiclogy (pain and mobility) and pathology
cotrelate imprecisely. We believe that post-surgical patients with persistent pain or "Failled Back
Syndrome’ should not be considered cand dates for further surgery until areasonable trial of
vertebral aial decompression hasbeen tned

Low back mobality increased subsequent to therapy and correlated well wath pain reduct on,
Both of these factors are impottant in areas such as Workers Compensation and personal injury.
Estinates of permanent partial impairment rely heavily on mobility aspects, as seen in the
(uides to the Evaluation of Permanent Impairment, 4th editon. Although allowance for pain 15
made in the percentage of impairm ent, the determination of impairment is made by
determination of spine mobility using the range of motion model. By definition no patient can be
assigned any impairment rating untll mamum medical improvement (MBI 15 reached We
submit that patients can usually be brought to a higher level of MMI by this therapy because of
the anticipated improvements in mobility.

In summary, the pain, actiwity, and mobility scores were all greatly improved after therapy.
VA -D by its unique design may more precisely address the physiology of persistent low back
pain than other conventional therapies. We consider it to be a front line treatment for
degenerative spondylosis, facet syndrome, disc disease and nonsurgical lumbar radicul opathy.
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