
Introduction
 Until recently, physicians specializing in pain management be-
lieved that once a significant degenerative spinal condition exists-pa-
tients must live with their symptoms or undergo surgical/invasive 
interventions [1]. However, increasing evidence [2-6] illustrates the 
ability of degenerate Intervertebral Disc (IVD) disorder (s) to regen-
erate. This regeneration phenomenon specifically refers to the notion 
of rehydration. Currently, there is a lack of quality literature that sup-
ports the incidence of such findings; however, if this phenomenon 
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exists, then degenerative IVD conditions once believed by patients 
and pain management physicians to be permanent may actually be 
reversed [1]. This paper will attempt to explain how the current liter-
ature supports this particular phenomenon by providing a conceptual 
framework that outlines anatomical, physiological and pathological 
properties of the intervertebral disc in reference to rehydration ca-
pabilities, and reviewing the literature that documents the current 
traditional therapeutic practices being used to treat degenerative disc 
conditions. After reviewing these necessary avenues, it should be ap-
parent that the current practices being used to treat degenerative IVD 
disorders prove to be both costly and therapeutically ineffective. It 
should also become apparent that based on sound anatomical princi-
ples, non-surgical spinal decompression may be able to regenerate/
rehydrate a group of selective degenerative spinal conditions, and 
therefore can be used as a valuable treatment modality.

Methods
 A search using both the indexed (PubMed and PsychLit) and 
non-indexed literature was used. Other resources included the Co-
chrane Library, articles from governing bodies of the Complementary 
and Alternative Medicine (CAM) profession, trade magazines, and 
research conferences and symposium proceedings. Conceptual label-
ing, memos for category building and narrative synthesizing the find-
ings of literature retrieved from searches of computerized databases, 
hand searches, and authoritative texts.

Discussion
Anatomical, physiological and pathological properties of 
the IVD

 The IVD is composed of a nucleus pulposus and annulus fibrosus 
and is enclosed both above and below by two cartilaginous verte-
bral endplates. The annulus fibrosus is made up of several lamellae 
consisting of parallel collagen fibers interdispersed by elastin fibers 
[3]. Individual lamellae of the annulus fibrosus run obliquely between 
vertebral bodies, inserting onto the surfaces of the vertebral endplate. 
This oblique and overlapping arrangement allows a small degree of 
movement and provides firm stability. However, the posterior aspect 
of the annulus fibrosus is thinner than the rest of the annulus, which 
may subject this region to structural weakness; and thus may provide 
the anatomical basis of more posterior annular tears [7,8].

 The nucleus pulposus, located in the center of the disc, consists 
of a proteoglycan and water matix held together by a network of col-
lagen and elastin fibers [2,9]. The major proteoglycan of the disc is 
aggrecan [10], which provides the nucleus’ ability to attract and retain 
water. Initially, an estimated 70 to 90% of the content of the nucleus is 
water [8], which is typically at its greatest capacity in the young adult, 
and then declines thereafter [9]. By a series of complex interactions, 
the collagen-proteoglycan-water complex provides the osmotic prop-
erties that enable the intervertebral disc to resist spinal compressive 
forces, while permitting limited ranges of motion [9,10]. Thus, the 
water content of the nucleus pulposus may be a reliable measure of its 
degenerative status.
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Abstract
Objective
 To review the existing literature documenting current traditional 
therapeutic practices being used to treat degenerative disc condi-
tions, and to provide a theoretical framework supporting rehydration 
capabilities of an Intervertebral Disc (IVD).
Data collection
 Publications produced by various orthopedic-based peer-re-
viewed journals and spinal decompression companies and were 
analyzed and compared using conceptual labeling and memos for 
category building.
Conclusion
 The current practices being used to treat degenerative IVD dis-
orders prove to be both costly and therapeutically ineffective. The 
data reviewed lend support to the contention that degenerative IVD 
have the ability to repair, regenerate and rehydrate. Applications of 
negative-pressure decompressive forces, grant measurable health 
benefits to patient suffering with condition associated with IVD de-
generation. It is plausible that if this area of research is further inves-
tigated, then degenerative conditions once believed-by patients and 
practitioners’-to be permanent may actually be reversed.
Keywords: Rehydrate; Spinal decompression

http://dx.doi.org/10.24966/PMRD-8670/100021
http://dx.doi.org/10.24966/PMRD-8670/100022


Citation: Williams SP (2017) Regenerating of Intervertebral Disc. J Phys Med Rehabil Disabil 3: 022.

• Page 2 of 7 •

J Phys Med Rehabil Disabil ISSN: 2381-8670, Open Access Journal
DOI: 10.24966/PMRD-8670/100022

Volume 3 • Issue 2 • 100022

 The outmost layer of the annulus fibrous is the only portion of the 
entire intervertebral disc complex that receives blood supply; and in 
fact, the healthy IVD is mostly avascular [9,10]. Because of the lack 
of blood vessels within the nucleus, the nucleus pulposus obtains its 
nutrition by a combination of diffusion and fluid flow [11] via the 
adjacent blood vessels and possibly via a mechanical phenomenon 
referred to as imbibition and compressive loading coupling [1,8]. Re-
petitive traction followed by compression of the disc produce “imbi-
bition and osmosis” of water into the disc, rehydrating or regenerating 
the disc height [1].

 Because the IVD undergoes very extensive destructive changes 
with age and degeneration throughout life [10], the exact process of 
disc degeneration is somewhat inconsistent. Adams and Roughley [9] 
published a review documenting the diversity of disc degeneration 
definitions, with the objective of distinguishing IVD degeneration 
from physiologic processes of aging, healing, and remodeling. As a 
result, the authors define the disc degeneration process as “an ab-
errant, cell-mediated response to progressive structural failure” [9]. 
They also state that a degenerative disc is “one with structural failure 
combined with accelerated or advanced signs of aging” [9].

 An accurate definition may aid in better serving patients, in terms 
of prognosis, optimal therapeutic interventions, and identifying risk 
factors and prevention strategies. Thus, in order to better understand 
healing possibilities and/or capabilities, it may be necessary to un-
derstand the nature of degeneration. As such, the majority of the sci-
entific literature suggests that IVD degeneration increases with age. 
Environmental risk factors, genetic precursors, and nutritional effects 
appear to accelerate the aging and degenerative processes. There are 
some reports [9,11] that suggest genetic inheritance is the highest risk 
factor; however Adams et al., [9] report that these accusations may 
not be credible due to inevitable environmental influences. Nonethe-
less, it is agreed upon within the literature that genetic inheritance 
can alter specific genes, which can ultimately affect the strength and 
stability of the important holding elements, such as collegan, aggre-
can, vitamin D, and cartilage proteins. Environmental risk factors 
for disc degeneration include high and repetitive mechanical loading 
and smoking cigarettes [8,9]. Repetitive mechanical loading refers to 
combined loading, bending and compression performed at a high fre-
quency, beyond physiological limits. Excessive mechanical loading 
and/or vibration forces disrupt a disc structure and imitate a cascade 
of cell-mediated responses, leading to further disruption. Other in-
fluences that contribute to a weakening of the disc, and subsequently 
structure failure, include age, impaired diffusion, altered levels of cel-
lular enzyme activity, structural failure, and neurovascular growth.

 Although the etiology and epidemiology of disc degeneration is 
far from being fully understood, there is a consensus that multiple 
events contribute to the complex phenomena of disc degeneration. 
The processes of aging and injury-related degeneration can alter dif-
fusion efficiency; therefore, IVDs have only a limited ability to recov-
er from any metabolic or mechanical injury [9]. However, because of 
a rather improved understanding of the cellular and molecular events 
of disc aging and degeneration, newer concept (s) of biologic disc 
repair is constantly being developed.

 Regardless of the cause of injury, a gradual loss of proteoglycans 
and water initiates the degenerative process [12-14]. One report sug-
gests that a water loss of only 12 percent will reduce the disc height by 
50 percent; resulting in a loss of disc volume [1]. As mentioned-water  

content of the nucleus pulposus can be a reliable measure of its de-
generative status. Degeneration status can be visualized and measured 
using specific Magnetic Resonance Imaging (MRI) signals [2]. If a 
specific therapy is applied to a degenerative disc, then regeneration 
and/or rehydration possibilities may be identified with pre-and-post 
MRI studies. Performing pre-and-post MRI’s, in conjunction with 
non-surgical spinal decompression therapy, may prove that the above 
rehydration phenomenon can exist. If rehydration can if fact occur on 
a selected group of degenerative IVD conditions, then these condi-
tions should be appropriately identified. Differential diagnosis serves 
as a screening tool for prospective patients that may benefit from 
non-surgical spinal decompression.

Differential diagnosis

 An accurate definition of disc degeneration should ultimately pro-
vide the ability to generate an accurate clinical diagnosis. In turn, this 
precision may aid in better serving patients, in terms of prognosis, 
optimal therapeutic interventions, and identifying risk factors and 
prevention strategies.

 Crock [15] identified the term internal Disc Disruption (IDD), 
and described it as a condition marked by an alteration in the inter-
nal structure and metabolic functions of the IVD, usually preceded 
by injuries. Injuries that affect the inner annulus or endplate decom-
press the nucleus, and healing processes are often overtaken by se-
vere degenerative changes [9]. Within this realm, a great diversity 
of different types of injuries, which in turn produce a distinctive set 
of symptoms, currently exists. To begin, radiculopathy (also known 
as Sciatica) is a symptom rather than a diagnosis, and can be caused 
by several conditions, including herniated disc, degenerative disc dis-
ease, and spinal stenosis. Radiculopthy usually occurs when a disc or 
the nuclear material within it extends beyond its normal position and 
causes irritation to one or more nerve roots. This nerve root impinge-
ment may be the result of a direct impingement and/or an inflamma-
tory cascade.

 Differential diagnosis for discogenic pain can be difficult and ac-
cording to Zhou [8], no unified diagnosis criteria exist for IDD at 
present. Discogenic pain is usually located in the low back area, with 
frequent radiation to bilateral lower extremities. Although exact cri-
teria have not yet been agreed upon, fundamental and clinical differ-
ences exist between the various types of back pain due to disc injury. 
Of such, annular tears are the major forms of IDD, and include 3 
types: circumferential tears, peripheral rim tears, and radial fissures. 
Circumferential tears may represent the effects of interlaminar shear 
stresses, possibly from compressive stress [9]. Peripheral rim tears 
are more frequent in the anterior annulus [16] and may be associated 
with boney outgrowth and/or trauma [9]. Radial fissures progress out-
wards from the nucleus, usually posteriorly or posteriolaterally [16], 
by cyclic loading and compression. Radial fissure are associated with 
nucleus degeneration, such that, when radial fissure allow gross mi-
gration of nucleus relative to annulus, to the extent that that disc pe-
riphery is affected, then the disc is described as herniated or prolapsed 
[9]. Depending on the extent of nucleus migration, the disc herniation 
may result in protrusion, extrusion or sequestration of nuclear mate-
rial. If the nucleus pulposus protrudes into the annulus fibrosis, “true 
sciatica” may be the result of mechanical, chemical and/or inflamma-
tory irritation to nerve roots.

 Symptoms associated with a disc protrusion consist of pain, numb-
ness and/or tingling in the low back that descends into the buttock, 
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thigh, lower leg and/or foot, depends on the extent of irritation. A 
sequestration occurs when the degenerative disc allows a free frag-
ment of nucleus pulposus and/annular material to form. A displaced 
sequestered fragment occurs when a free fragment dislodges in the 
spinal canal and foramen [17].

 Although differential diagnosis may be a difficult task; it serves as 
a valuable screening tool for prescribing optimal therapeutic interven-
tion (s). In terms of evaluating optimal therapeutic interventions, the 
current practices being used to treat degenerative IVD disorders may 
prove to be both costly and therapeutically ineffective. If non-surgi-
cal spinal decompression may aid in regenerating a selected group of 
IVD conditions, then perhaps this therapy may prove to be a more 
effective means of treating such conditions.

Current practices with disc degeneration

 Lumbar spine surgery, due to conditions associated with Inter-
vertbral Disc Disorders (IDD), is at its highest rate (by fivefold) in 
the US among developed countries [18]. These increasing surgical 
rates may have a tremendous effect on the health care market, and as 
a result, the socioeconomic burden of IDD is enormous. Within the 
orthopedic, neurologic and chiropractic literature, an intense debate 
over the effectiveness of surgical versus non-surgical techniques, cur-
rently exists. As a result of the vast array of contradictory reports, all 
but one conclusion is certain: an optimal treatment strategy remains 
unclear. The objective of this section of is to present the most recent 
studies investigating cost analysis techniques, socioeconomic evalua-
tions, and the effectiveness and efficacy of surgical and non-surgical 
procedures.

 The spine surgery rate in the US is the highest in the world [19,20]. 
With regards to lumbar fusion surgery, Deyo and Mirza [19] address 
the issue of increasing spine surgery rates and the trends in the various 
types of spine surgery procedures. The authors indicate that rate of 
spinal fusion surgery has increased 77% between 1996 and 2001 [19]. 
In spite of these significant increases, there is no epidemiologic data 
that demonstrates an increase in spinal disorders or a need for the in-
crease in procedures [19]. This trend (s) may not be in the best interest 
of the patient; perhaps influenced by conflicts of interests in practiced 
patterns [20], such as the FDA’s (define) approval of intervertebral 
fusion cages-at that time-and/or insurance company’s willingness to 
reimburse.

 Rapidly increasing surgical rates have a cautious effect on the 
health care market, and due to limited health care budgets, economic 
evaluations of the efficiency and effectiveness of spine surgical rates 
are becoming increasingly important [21]. Consequently, cost-effec-
tiveness is becoming the primary evaluation criterion within health-
care [22]. The cost-effectiveness model takes into account the patient, 
the societal and the healthcare perspectives. The interpretation of both 
treatment costs and treatment effects may be difficult to determine, 
and become even more difficult across cultural and socioeconomic 
borders [18]. In fact, there are only a limited amount of studies esti-
mating cost at the patient level and average estimates available (hos-
pital charges) that currently exist [19].

 In a report attempting to discuss the accuracy of measuring so-
cioeconomic status with regards to lumbar disc disease, Katz [18] 
reviewed some of the various socioeconomic factors and their sub-
sequent consequences. The United States Census records various so-
cioeconomic factors, such as an individual’s income, occupation and 

educational accomplishments; however, the methodology of collect-
ing these various socioeconomic factors was coupled with challenges 
and inconsistencies [18]. One such inconsistency is cost analysis. Cost 
analysis can be subdivided into direct and indirect expenses. Direct 
costs include services, such as hospitalization, outpatient visits, med-
ications, assistive devices, diagnostic test, and alternative therapies. 
Indirect costs involve productivity, and include the cost of lost wages 
due to work missed, reduced productivity, and an array of disability 
expenses [8,20,23,24]. Katz [18] suggests that the cost-effectiveness 
of instrumented fusion surgery is extremely high; therefore, should 
require thoughtful consideration of the value of fusion-type surgery.

 In one cost-effectiveness evaluation, Fritzell et al., [23] examined 
the cost-effectiveness of lumbar fusion surgery for patients suffer-
ing with Chronic Low Back Pain (CLBP). In this study, Fritzell et 
al., [23] defined chronic pain as patients suffering with severe and 
therapy-resistant low back pain for at least two years. Data collection 
included outcomes from 284 patients, and randomization of patients 
occurred with patient receiving either surgical or nonsurgical treat-
ment. This randomized clinical trial included four groups, of which 
three out of the four groups underwent a different type of surgical 
procedure. The different types of surgical procedures varied in inva-
siveness and complexity. A limitation of the Fritzell et al., [23] study 
was that the control group, which received unspecified physiotherapy, 
had already failed conservative therapy before this study. In addition, 
the authors failed to mention any specifics on the exact therapy ap-
plied to the non-surgical group during the study. Cost-effectiveness 
analysis was based on an assortment of direct and indirect variables, 
and the treatment’s success was based on subjective measures. Frit-
zell et al., [23] state that societal cost, which is the sum of both the 
indirect and the direct cost variables, per patient in the surgical group 
was significantly higher as opposed to the non-surgical group. How-
ever, the cost-effectiveness of surgery was favorable because surgical 
patients’ experienced significantly better results after the two-year 
follow up, than the non-surgical group. As a result, Fritzell et al., [23] 
concluded that the cost-effectiveness of spinal fusion depends on the 
decision-makers willingness to pay. The willingness to pay refers to 
the values (direct or indirect) that are most important to the individ-
ual and/or society. By introducing value as an outcome measure, the 
patients’ own opinions of treatment are evaluated. The conclusion of 
the Fritzell et al., [23] study may reflect a dilemma in cost-effective-
ness evaluation. This dilemma refers to evaluating the various aspects 
decision-makers willingness-to-pay, of which remains a controversial 
issue. Controversies arise due to the abundance of different outcome 
parameters and diversified study populations [22].

 As a result, a short term cohort study [22], sought to develop a 
method of evaluating the cost-effectiveness of lumbar spinal fusion 
using an activity-based-costing analysis method. The authors inves-
tigate the determinants of cost-effectiveness at the individual pa-
tient-level. In addition, the authors compared the efficiency of anteri-
or verses posterior instrumentation. This study [22] included a cohort 
of 136 patients with CLBP. All of these patients received a form of 
surgical treatment, and participated in a two-year postoperative fol-
low-up survey. Prior to data collection, the authors expected a posi-
tive correlation between cost and effects related to the various types 
of lumbar fusion surgery [22].

 Similar to the Fritzell et al., [23] study, the Soegaard et al., [22] 
study also involved surgical procedures that varied in invasiveness 
and complexity, and included non-instrumented and instrumented  
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fusions. During the two-year follow-up period, a series of question-
naires monitored any subjective changes. A cost analysis at the pa-
tient-level, by means of activity-based costing, net-benefit approach 
and regression models, revealed determinants for cost and effects. 
Soegaard et al., [22] support that their net-benefit approach is a valu-
able mechanism for investigating the determinants of cost-effective-
ness. Interestingly, contrary to their initial hypothesis, Soegaard et al., 
[22] suggests that no correlation exists between treatment cost and 
the various effect measures; yet the authors suggest that all groups 
were not only satisfied with the procedure, but also demonstrated sig-
nificant clinical improvement. Poor lifestyle habits, such as smoking 
and/or psychosocial issues, can have a direct impact on net-benefit of 
lumbar fusion surgery [22]. In addition, the comparison the efficiency 
of anterior verses posterior instrumentation revealed inconclusive re-
sults. As a result of this study, Soegaard and colleagues [22] stress the 
need to further focus on determinants of cost-effectiveness, and that 
an individual patient’s characteristics that are modifiable at a relative-
ly low expense may have greater influence on cost-effectiveness than 
the surgical technique itself.

 Studies focusing on an economic evaluation comparing operative 
and conservative (non-surgical) treatment are limited. In fact, it ap-
pears that the Fritzell et al., [23] study is the only study investigating 
this relationship. However, the limitation of the study, as stated above, 
may decrease the credibility of their findings. In response, an eco-
nomic evaluation published by Rivero-Arias [25] attempts to deter-
mine the cost effectiveness of spinal fusion surgery when compared 
to intense rehabilitation programs. This study included 349 patients in 
total, of which 176 patients were randomized to spinal fusion surgery 
and 173 to intensive rehabilitation. The subjective outcome assess-
ment was determined via an array of questionnaires, more specifically 
expressed as Quality-Adjusted-Life-Years (QALY). This data collec-
tion took place at 6,12 and 24 months post treatment. In addition, 
the cost of each subject’s treatment was broken down and calculated 
based on a series of guidelines, which were thoroughly expressed in 
the report.

 Rivero-Arias and colleagues [25] suggest that intensive rehabili-
tation is substantially less costly than surgery. In fact, two years af-
ter initial treatment, some patients’ required additional treatment; of 
which, the cost difference still favored intensive rehabilitation. Riv-
ero-Arias and colleagues [25] of this study suggest that spinal fusion 
surgery, as a first line treatment for chronic LBP, is not a cost effective 
health care option [25]. However, like the Fritzell et al., [23], the re-
habilitation therapy program discussed is not clearly defined. In fact, 
the only detail mentioned of the program was some form of cognitive 
behavioral therapy.

 In 2005, a prospective cohort study [26] was published, document-
ing 10-year outcomes of patients treated surgically or non-surgically. 
In this study, also called the maine spine study, the authors focused 
on an assortment of subjective factors, and selectively subdivided pa-
tients into either surgical or non-surgical groups. As a result, patients 
undergoing surgery had worse baseline symptoms and functional 
status than those initially treated non-surgically. Various follow-up 
questionnaires distributed at 3,6,12 months, and 10-years following 
initial treatment monitored subjective factors. Results illustrate that 
after a 10-year follow up for spinal stenosis treatment (both surgical 
and non-surgical), 50% of patients improved. Approximately 69% of 
those treated surgically for disc herniation, and 61% of those treated  
non-surgically, improved [26]. This data suggests that that half the 

stenosis patients and more than a third of the disc herniation patient 
found no improvement, and possibly a worsening of their conditions. 
However, the authors [26] interpret their results as suggesting that 
surgical patients reported better functional status and were more sat-
isfied with the current state after ten years; yet, regardless of initial 
treatment, there was no significant difference with pain qualities and 
work/disability status with both groups. Although, the authors [26] 
conclude that their results support the relative benefit of surgery for 
properly selected candidates, the inconsistencies in this study are ob-
vious.

 Subjective outcomes used to evaluate the effectiveness of treat-
ment seem to be the dominant factor in the majority of studies re-
viewed in this report. However, the mechanism of gathering the 
various subjective outcome features does not seem to be consistent 
across the board. The majority of the studies discussed in this report 
recognize that health-related quality of life is an important outcome 
[18,24,25]. By introducing value as an outcome measure, the patient’s 
opinions of treatment are evaluated. In addition to the Rivero-Arias 
[25] study that utilized a QALY assessment, another study performed 
by Hansson & Hansson, [24] used the same QALY assessment to in-
vestigate the cost and utility of lumbar disc herniation surgery. This 
cohort study [24] included 1,146 patients suffering with low back pain 
and/or radicular symptoms, of which each patient operated on was in-
dividually matched with one treated conservatively. Like the previous 
studies, the cost-effectiveness analysis is based on an assortment of 
direct and indirect variables. Pre-and-post treatment QALY surveys 
were analyzed and compared. The Hansson E et al., [24] report that 
medical costs are much higher for surgical treatments; however, the 
total cost (direct and indirect) is lower among those treated surgically. 
Thus, this study [24] supports surgery for carefully selected patients, 
and suggests that surgery for lumbar disc herniation is cost-effective.

 Alternatively, van Tulder [21] suggest that the effectiveness of 
most spinal surgeries has yet to meet proper evidence-based guide-
lines. In addition, there is a lack of evidence, if any exists, that jus-
tifies the most updated technological procedures [8,21]. If there is 
inadequate evidence, then these procedures may be classified as ex-
perimental and investigational.

 van Tulder [21] gathered data from Cochrane Database Review 
Group and COST B13 European Guidelines. These resources act as 
a collection agency, of which they collect and store up-to-date infor-
mation on the effectiveness of medical interventions. van Tulder and 
colleagues The authors of this study [21] used the most recent litera-
ture published, to demonstrate the lack of strong evidence that exist 
in the field of invasive-surgical treatment modalities for spine-related 
conditions.

 van Tulder and colleagues [21] subdivided their review into dif-
ferent categories, ranging from mild injection therapy to severe spi-
nal surgery. Injection therapy may involve anaesthetics (including 
morphine) and/or steroid injections into various regions of the facet 
articulation, the lumbopelvic ligaments, the intervertebral disc and in-
tramusclular trigger points. After reviewing the most current available 
data, the authors suggest that no sufficient evidence exists favoring 
the effectiveness of injection procedures, and thus they are not rec-
ommended [21].

 Van Tulder [21] discuss surgical interventions and subdivide these 
procedures in to 1) methods attempting to address degenerative dis-
eases and 2) methods attempting to address disc prolapse. Of all the 
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various interventions mentioned in their review, surgical interven-
tions seem to include the greatest quantity of studies; however, the 
studies included in this analysis appear to involve a lot of confound-
ing and limiting factors, and thus, the authors [21] conclude that there 
is currently insufficient evidence to draw any conclusions except for 
that surgical discectomy may provide efficient clinical relief for care-
fully selected patients with sciatica due to lumbar disc prolapse that 
fail to resolve with conservative management.

 Awad & Moskovich, present a review documenting some of 
most current and most effective operative and non-operative meth-
ods applied to the treatment of lumbar disc herniation [27]. As per 
the non-operative treatment, the authors appear to predominately re-
view the literature that refutes the effectiveness and/or reliability of 
these approaches; but yet, the authors agree that most patients can be 
treated successfully by non-operative means [27]. Of the vast array of 
options that exist, the authors favor physical therapy and/or lifestyle 
behavioral modifications.

 Within the surgical treatment realm, the Awad and Moskovisch 
[27] refer to studies that evaluate the long term vs. short-term suc-
cess of the vast array of surgical treatment options. The results of this 
review, suggests that no one method of non-operative or operative 
treatment seems to be more superior to another [27]. In fact, the best 
outcomes can only result from an evidence-based approach that is 
tailored to the individual patient’s spinal pathology, socioeconomic 
status and behavioral environment.

 As per minimally invasive and/or non-operative treatment op-
tions, Zhou and Abdi [8] suggest that these types of treatments pro-
vide an “alternative” with appeal of cost-effectiveness and possibly 
less long-term side effects. However, according to Zhou and Abdi [8], 
the value of these treatments, which can include anti-inflammatory 
drugs, physiotherapy, rehabilitation, antidepressants, antiepileptics, 
and acupuncture are yet to be established [8].

 As diverse as the above studies may appear, there are some sim-
ilarities that most of them share. First, most of the above studies do 
not define conservative treatment. Secondly, the majority of all of the 
above studies stressed the importance of candidate selection. Finally, 
with exception to the Maine Spine Study, most of the above studies 
16-19 used two-year follow up subjective outcome measures. Unfor-
tunately, in terms of cost effectiveness, if an increasing number of 
patients pursue other options beyond two years, then the conclusion 
of these studies may be subject to alteration.

 The debate over the effectiveness of surgical versus non-surgi-
cal techniques that currently exists reveals inconclusive results. As 
demonstrated above, much of the literature suggests that there is no 
definitive therapy for treating conditions associated with IDD. In fact, 
all versions of treatment options demonstrate a wide range of differ-
ent levels of success and/or offer little available evidence. In turn, 
surgical procedures appear to be just as successful as they are unsuc-
cessful. In fact, even the so-called “improvements” may have been 
relatively insignificant.

 This review on the current practices emphasizes the need for better 
treatments for conditions associated with IDD. The issue of socio-
economic evaluations, and the effectiveness and efficacy of surgical 
versus non-surgical procedures, needs to be a foremost concern of 
health care leaders.

Non-Surgical spinal decompression

 The IVD is composed of an outer layer of organized collagen fi-
brils and an inner nucleus pulposus; this nucleus prominently consists 
of water [2,3]. As mentioned above, regardless of the cause of IVD 
injury, a gradual loss of proteoglycans and water initiates the degen-
erative process [12-14].

 The water content of the nucleus pulposus can be a reliable mea-
sure of its degenerative status. This degeneration status can be vi-
sualized and measured using specific Magnetic Resonance Imaging 
(MRI) signals [8]. A case study investigating nutritional supplemen-
tation to treat symptomatic disc degeneration demonstrates this rehy-
dration phenomenon [8]. After a two-year period of nutritional sup-
plementation with glucosamine and chondroitin sulfate, pre-and-post 
MRI’s of the lumbar spine demonstrated signal intensity changes. The 
researchers reported improvement of the structural quality of the disc 
cartilage, which is associated with increased water content, and visu-
alized by brightening of the T2-weighted MRI signal. This evidence 
supports the notion that a degenerative IVD has the ability to regener-
ate, repair and rehydrate.

 If a degenerative disc can regenerate and repair, then its water con-
tent may determine regeneration and repair capabilities. By exploring 
the nature of the IVD and the issues on healing, a resulting theory ap-
plies. If an IVD can degenerate under specific conditions, then the re-
verse may also be true; therefore, degenerative spinal conditions may 
have the ability to regenerate with specific therapeutic procedures.

 A herniated IVD is under constant elevated intradiscal pressure 
[2,28,29] and if intradiscal pressure can reduce, then perhaps a heal-
ing/regenerative response can occur. Non-surgical technology can 
therapeutically reduce intradiscal pressure and may allow for de-
generative spinal conditions to regenerate, and more specifically, 
rehydrate. Of these advanced non-surgical techniques, spinal de-
compression appears to be the front-runner in correction of herniated 
disc disorders. Non-surgical spinal decompression has the ability to 
reduce intradiscal pressure and specifically target the problem area 
of the disc [1,2,14,29-31]. As a result, non-surgical spinal decom-
pression can improve the objective findings in patients suffering with 
symptoms caused by IVD irritation. The studies summarized below 
document these objective physiologic benefits. The objective modal-
ities include pre-and-post changes in Computed Tomography (CT) 
images, Magnetic Resonance Imaging (MRI) and various nerve con-
duction changes.

 Tilaro and Miskovich [32] conducted a nonrandomized retrospec-
tive analysis to determine if Vertebral Axial Decompression (VAX-D) 
therapy could externally decompress irritated nerve roots and im-
prove sensory nerve dysfunction. Their study focused on an objective 
means of assessing the dysfunction of peripheral sensory nerves. The 
VAX-D therapeutic table theoretically decompresses nerve roots by 
reducing intradiscal pressure, by providing a monitored distractive 
force to the lumbar spine [32]. This distractive/decompressive force 
can reduce intradiscal pressure, which ultimately enables retraction of 
the herniation. Subjects of this study suffered with chronic low back 
pain and radiculopathy. In addition, they also demonstrated abnor-
mal sensory nerve function. An electronic nerve conduction devise, 
known as the Current Perception Threshold (CPT) neurometer deter-
mined the degree of sensory nerve dysfunction in all subject. The CPT 
neurometer can measure transcutaneous electric nerve stimulation 
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and determine the efficiency and/or functioning of various pre-deter-
mined nerve root fibers. In addition to this CPT device, all subjects 
demonstrated a positive orthopedic test (Straight Leg Raise) and pos-
itive imaging studies before the therapy began. Investigators obtained 
CPT evaluations of all subjects before and after a series of VAX-D 
treatment sessions.

 According to pre-and-post CPT neurometer measurements, Ti-
laro and colleagues suggest that ninety-one (91%) of impaired sen-
sory nerves demonstrated improved neurological function [32]. Of 
these, 64% of those impaired nerves returned to normal function, 27% 
improved but did achieve absolute normal function, and 9% either 
demonstrated no improvement and/or worsened. These results sug-
gest the VAX-D therapeutic table is capable of affecting spinal senso-
ry nerve dysfunction in abnormal nerves, secondary to a compressive 
radiculopathy.

 Using this same technology, Dyer presented multiple case studies 
that demonstrated pre-and-post Magnetic Resonance Imaging (MRI) 
changes [33]. Dryer mentions that “retraction of protruding segments 
has been observed in other cases and is an interesting phenomenon 
that intrigues the skeptics; however it has not been a consistent find-
ing in all cases that have achieved complete remission” [24]. There-
fore, the significance and correlation has yet to be established.

 In another study, conducted at St. Louis University School of 
Medicine, Eyerman presented MRI evidence of non-surgical repair of 
herniated lumbar disc [2]. Using a spinal decompression table, called 
the Decompression Reduction and Stabilization system (DRS), Eyer-
man demonstrates that non-invasive spinal decompression could im-
prove the objective findings in patients suffering with low back pain 
and radiculopathy. In this study, electromyography and pre-and-post 
Magnetic Resonance Imaging (MRI) findings demonstrate objective 
changes. Eyerman explains that with discography, a herniated disc is 
under constant elevated intradiscal pressures [2]. Other studies, in-
cluding a study at the Department of Neurosurgery in Rio Grande 
Regional Hospital, indicate that it is possible to lower pressure in the 
nucleus propulus of herniated lumbar disc when a distraction tension 
is applied [34]. Therefore, spinal decompression therapy theoretically 
decompresses an over-pressurized disc.

 Eyerman’s study [2] involved patients suffering with lumbar ra-
diculopathy and demonstrating a herniated disc (s) on MRI and ab-
normal nerve conduction findings on electromyophy. Electromyophy 
is similar to the CPT devise, such that it is an objective way to deter-
mine the status of irritated nerves. These objected modalities were 
performed within four weeks before and after treatment. Nerve root 
irritation was confirmed with electromyography, and the presence/
severity of a herniated disc was determined via MRI studies. In this 
study, Eyerman [2] clearly defines the treatment protocols and doc-
uments any subjective, mobility, and/or neurological exam changes 
throughout the treatment process.

 According to pre-and-post MRI findings, Eyerman [2] suggest 
that disc herniations reduced significantly in 10 of the 14 subjects. 
Of these, six patients demonstrated 50-100% reductions, and four pa-
tients demonstrated 25-50% reductions. One patient, not only demon-
strated reduction on post-MRI, but also demonstrated rehydration. Re-
hydration is evident by increase signal intensity on T2 weighted MRI  
 

scans. Eyerman [2] did not mention the evaluation criteria they used 
to measure the reductions or changes in pre-and-post MRI. However,
there is promising information, which clearly demonstrates that, a 
degenerative and/or herniated disc have the ability to regenerate and 
rehydrate. This concept supports the above hypothesis.

 Similarly, Onel and colleagues demonstrate the effects of a dis-
tractive force on a disc herniation using CT imaging [31]. To demon-
strate these objective changes, the investigators of this study designed 
a traction table to fit into a CT scanner. Investigators obtained images 
of all subjects before and during the traction forces, as well as after a 
series of treatment sessions. A pre-CT scan and clinically significant 
signs and symptoms confirmed the subjects’ diagnoses. Pre-and-post 
CT images reveal retraction of herniated nuclear material in 21 of the 
30 patients. More specifically, after a series of treatments, herniated 
nuclear material retracted in 78% of the medial disc herniations, 66% 
of the posterior-lateral herniations and 57% of the lateral herniations. 
Similar to the circumstances above, Onel and colleagues [31] theorize 
that a significant distractive force can cause a negative pressure gradi-
ent; thus allowing the disc to recede.

 There are some similarities between the above studies. First, al-
though subjective measures are not the focus of any of these studies, 
all of the authors mention a drastic improvement in symptomatology, 
which include an improvement in subjective complaints and other 
orthopedic/neurological findings. Secondly, all of the treatment pro-
cedures require the patient to be a supine position, with both knees in 
semiflexion. Additionally, each treatment protocol consisted of 20-25 
sessions over 4-6 week duration, and the specific therapy involved 
both loading and unloading forces. Loading and unloading cycles are 
consecutive alternating compression and traction movements [1].

 The above studies demonstrate that by applying a significant de-
compressive and/or distractive force to a herniated disc, an objective 
change can occur. The mechanisms responsible for these changes are 
associated with a reduction of intradiscal pressure. Basic osmotic 
changes can cause this reduction of intradiscal pressure. Repetitive 
traction followed by compression of the disc produce “imbibation and 
osmosis” of water into the disc rehydrating or regenerating the disc 
height [1]. Some of this research demonstrates that by introducing 
loading and unloading cycles in the spine, we can literally “suck” wa-
ter back into the disc and rehydrate it. However, it appears, as though 
there have only been a few [2,3] isolated cases that demonstrate true 
rehydration of disc. Most of the literature demonstrates reduction, re-
gression, retraction and/or disappearance of herniation.

Conclusion
 The concepts presented in each section of this report were supplied 
with the objective of introducing a notion on the ability of degenerate 
Intervertebral Disc (IVD) disorders to regenerate or rehydrate. This 
paper attempted to explain this notion by exploring several different 
issues, such as anatomy and physiology, pathology and epidemiolo-
gy, differential diagnosis, the current therapeutic practices being used 
to treat degenerative disc conditions, and a rationalization on how 
non-surgical spinal decompression may be able to regenerate a group 
of selective degenerative spinal conditions. With further research, this 
concept may lead to a paradigm shift in the pain management realm. 
Thus, patients can chose to receive corrective, non-invasive, close to 
zero risk therapy, rather than surgical/invasive interventions.
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