
addresses the lifestyle issues, which increase the IDP, neovasculariza-
tion and symptomatology. Our treatment protocol uses modalities 
to decrease edema and local inflammatory mediators, and change 
disc diseases’ postural and habitual biomechanical causes.

Motion is vital for intervertebral disc (IVD) nutrition.10 However, 
too much motion, especially with cyclic compression11 and/or flex-
ion, prolonged static posture with too much or too little loading.12,13. 
Worst yet is hyper-flexion with rotation.14,15 These motion patterns 
cause tissue injury (Figure1).14 Isolated rotation within normal 
ROM doesn’t seem to cause significant IVD damage.11,14 Asymmet-
ric loading, even with small loads, is more injurious than balanced 
loading with greater magnitude.14,16 

There is a “sweet spot” where the vector and nature of disc loading 
are beneficial.12,17 Varying from this causes damage to IVDs12 due 
to mechanical stress, inflammation, cellular apoptosis,4,11,13,14,17 and 
changes in genetic expression and fluid dynamics (nutrition).2,12,18 
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Abstract
This paper reviews the basic science of disc disease (DD), which sug-
gests; osteopathic manipulative medicine addresses the causes and 
symptoms of DD, can reverse its pathologic cascade, prevent its side 
effects and future episodes. The paper will use the modern scientific 
understanding of disc disease to show the body is a self-regulating, 
self-healing unified whole, structure and function are interrelated at 
all levels, and intervertebral disc cells contain the biochemical and 
physiologic capacity for self-healing. This evidence suggests osteo-
pathic intervention initiates and magnifies this healing process.

The paper will also discuss the authors’ experience with a treatment 
protocol for DD, based on osteopathic principles.

Introduction
Disc degeneration and herniation are common causes of back pain.1-

4 Most current treatment for DD addresses its symptoms rather 
than causes.2,4 Osteopathic physicians focus not only on disease, 
but also, its causation. Comprehensive treatment for patients with 
DD should decrease the pain and reverse the causative pathological 
cascade.1,2 It should put the patient in a position to heal, normal-
ize function, and prevent recurrences. We will show an osteopathic 
approach is well suited to treat patients with degenerative and/or 
herniated discs.

Summary of Evidence
Although surgery has been successful for the treatment of disc her-
niation, 15% of patients have recurrences.5 A limitation of surgery is 
that it doesn’t address the abnormal biomechanics contributing to or 
resulting from the herniated disc.5 Following surgery, there is often 
ongoing pain, interfering with the quality of life.5,6 Regenerative 
therapies have been studied but even if a herniated nucleus pulposus 
(NP) were regenerated, it would still be surrounded by an incom-
petent annulus fibrosis (AF).2,4 AF repair has not yet been proven 
successful,5-7 but a small recent ovine, in-vitro study shows some 
promise in AF repair.8 The authors’ OMM protocol decreases in-
tradiscal pressure (IDP), corrects abnormal biomechanics, and may 
improve cellular function. It treats the somatic dysfunction (SD) to 
increase range of motion (ROM), circulation, and disc nutrition.9 It (continued on page 36)
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Discs at some segments more frequently undergo degeneration 
than at other levels,19 implying mechanical stress plays a role in 
(DD).1,3,4,12 This is supported by the increase of (DD) adjacent to 
surgically fused segments2 and to fused sacra.3 

And so, SD may be part of the cause of the degenerative disc disease 
(DDD) and annular tear.1,11,15,20 OMT addresses abnormal biome-
chanics (SD), which limits motion and causes asymmetric loading.

The fascia forms continuous chains from head to toe and from the 
mitochondria to the superficial fascia21-23 (Figure 2). Intracellular ele-
ments of this fascial system are deformed21-23 and cellular function is 
changed when external forces are applied to the body. 

The body’s trillions of cells communicate biomechanically, chemi-
cally, neurologically, and genetically to coordinate and unify the 
body. At the cellular level, these interactions cause changes in 
mechanotransduction and affect gene expression, ion channels, 
and the secondary messenger system (cAMP).21,22,24 These changes 
in mechanotransduction affect the natural history of the cell,21,22,24 
determining its shape and function.24,25

As SD and abnormal posture change fascial tension, it likely affects 
all of these modes of cellular communication, worsening nutrition, 
cellular communication, and abnormal biomechanics, and begin-
ning disc degeneration by profoundly changing cellular function. 

It is difficult to predict the cellular effects a particular structural stress 
or its treatment would have. Nevertheless, it is reasonable to assume 
more normal vectors of fascial stress would result in more normal 
cellular function. 

Normalizing posture is therefore important in the treatment of 
DD12 and prevention of radiculopathy.26 Normalizing posture 
improves disc nutrition and decreases AF strain. Slight decreases 
in lordosis decreases IDP,27 improves postural and fascial stresses, 
and presumably normalizes mechanotransduction, cyclic AMP, and 
ion channel function. There is also a biomechanical effect on both 
ligamentum flavum (LF) and nucleus pulposus cytokine expres-
sion,28 which should be improved by normalizing biomechanics. By 
normalizing posture, we decrease angiogenesis29 and neurogenesis, 
major causes of disc pain. Decreasing lordosis is thus beneficial.11,29-33 

Postural stress affects spinal mechanics segmentally and in full body 
patterns. A postural retraining exercise program can decrease this 
effect and help determine IVD health at the cellular level.12 In the 
primary author’s experience, the “sweet spot” of lumbar posture 
is that in which the spine functions symmetrically and in neutral 
mechanics. 

Figure 1. Non optimum motion and postural patterns lead to disc disease. With 
permission from Rachel Kessler

Figure 2. Fascia continuity extends from the superficial fascia to the cell nucleus. 
With permission from Rachel Kessler

Maintenance of neutral spinal posture lessens facet articular pres-
sure,27,30 improving facet syndrome’s symptoms and lessening facet 
damage.27,34,35 This decreases inflammatory compounds and growth 
factors, which are causes of facet and LF hypertrophy. Decreasing 
lordosis directly increases LF size; together, these symptomatically 
improve foraminal stenosis.30,35,36 

Lumbar lordosis causes LF shortening and folding.37 These further 
decrease the normal space in the spinal canal.9,35,38 Decreasing lordo-
sis straightens the LF, which reduces the mechanical impact on the 

(continued from page 35)
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spinal canal.37 These factors decrease spinal stenosis symptomatol-
ogy.37

The authors’ clinical experience confirms many patients with spinal 
stenosis improve with the Dynamic Lumbar Stabilization Program 
(DLSP), which decreases lumbar lordosis. This improvement is more 
predictable if their symptoms improve when they change body me-
chanics (neutralize posture) during activities of daily living (ADL), 
i.e., bending over a shopping cart while walking. The combination 
of postural correction and application of OMT may address several 
of the underlying causes of disc herniation, stop or slow its progres-
sion,3,39 and lessen several sequelae of the degenerative process. 

Postural stress affects full body patterns of spinal mechanics. Within 
these patterns, segmental mechanics are changed. Improving posture 
decreases the negative effects of this stress, improving cellular level 
IVD health.12 Chronic postural adaptations make the process of 
change challenging. Postural compression causes osteoblastic over 
osteoclastic predominance and instigates bony remodeling.40 This 
makes correcting postural imbalance difficult, necessitating a process 
of re-education over time.40 

The deep multifidus may be retrained with selective exercise, such as 
abdominal hollowing41 and deep breathing.42 A retrained deep mul-
tifidus may allow spinal stabilization without limiting movement.41 

The DLSP re-educates patients and helps them maintain neutral spi-
nal mechanics during ADLs in patients with herniated lumbar.31-33,43 
Patients are taught to maintain a slightly decreased lumbar lordosis 
(neutral posture) by using abdominal hollowing and bracing, the 
same muscular efforts which retrain the deep multifidus. This yields 
excellent clinical results in patients with herniated discs.31-33,43

The (DLSP) trains patients to maintain neutral spinal mechanics. 
It starts with a pain relief phase using extension exercises.31 Besides 
pain relief,44 it helps the ultimate goal of maintaining a neutral lum-
bar sagittal curve during ADLs.

Neither flexion nor extension strength alone, but a balance between 
them determines the lumbar sagittal curve.26 Extension increases 
pressure at the posterior aspect of the disc, which causes disc migra-
tion back within the AF.45,46 After the initial phase, the DLSP focuses 
on movement in neutral posture. It returns 92% to 96% of patients 
with herniated discs, and 87% of patients with extruded discs (80% 
of those previously scheduled for surgery), to work without pain.31-33 
More recent studies show other types of stabilization exercises also 
have excellent results.47

Movement in neutral posture requires using muscles in proper 
sequence.39 SD, besides limiting ROM, causes patterns of muscle 
imbalance, inhibiting normal movement,15,48 as can degenerated 
and herniated discs.48 For example, sacroiliac SD inhibits the gluteal 
muscles, causing both delayed gluteus maximus firing during leg 
extension, and gluteus medius and minimus during hip abduction, 
and abnormal firing patterns of trunk muscles.48 These muscle im-
balances lead to wider neuromusculoskeletal compensations and fur-
ther injuries.26 Layering on injury and adaptation in an ever expand-
ing cycle ultimately causes whole body patterns of dysfunctional 
imbalances and posture.39 This centralized sensory motor change can 
outlive the initial injury’s healing.48 

Abnormal muscular firing patterns cause chronic lumbar pain.49 
Treatment of these imbalances includes OMT for SD, a sensory mo-
tor retraining program, stretching hypertonic muscles, and retrain-
ing inhibited muscles.39,50 This approach treats the dysfunctional 
pattern, pain caused by the SD and postural stress, and in the au-
thors’ experience, decreases pain associated with DD and its sequela. 
The author uses this approach prior to the DLSP discussed above. 
But, there are still other causes of pain in these cases.

Studies have shown that 70% of cases of herniated discs do not cause 
pain, despite applying pressure to nerve roots.51,52 Clearly, pressure 
is not the major cause of pain. Inflammatory compounds released 
by the herniated disc4,7,53-56 act synergistically with nerve compres-
sion19 to cause pain. Epidural steroids for the pain of herniated discs 
with radiculopathy is a common treatment. Systemic reviews show 
these help in the short term (less than 2 weeks), but the difference 
between steroid and placebo is small57,58 and do not change the rate 
of surgical intervention.57 Any long-term changes may be due to 
DD’s natural history.57 The authors only refer patients for epidural 
steroids if short-term pain relief is needed to allow patients to start a 
rehabilitative exercise program.

Degenerated discs release inflammatory compounds, causing migra-
tion of new blood vessels and nociceptive nerve endings into the 
disc, increasing sensitivity to painful stimulation.4,24 Neovasculariza-
tion occurs at symptomatic degenerated discs and not surrounding 
segments.4 Neovascularization also occurs in herniated discs. Neo-
vascularization predicts post-operative pain.24 In one study, 100% of 
those patients without angiogenesis at the extruded disc improved 
function after surgery, while 16% of those with angiogenesis did 
not.24

Proteins and inflammatory mediators in the extravascular tissues 
must be returned to the central circulatory system via the lymphatic 
circulation.57,59 In order to form and move lymph through the lym-

(continued from page 36)
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phatic vessels, a gravitational pressure gradient must be overcome. 
Inherent tissue motion and the fluctuation of extracellular fluid be-
gin this process.59 The lymphatic pumps include inherent peristalsis 
of the lymph vessels (regulated by sympathetic nervous input), and 
respiratory movements, among others.59 A lymphatics approach 
utilizes many manipulative techniques, which improve lymphatic 
flow.59 This increases the return of lymphatic fluid to the venous 
system three fold.59 A lymphatics OMM approach to decrease disc 
edema, perineural inflammatory mediators, and angiogenesis has 
not been studied. However, the known physiology in other areas 
suggests it would be effective.59 It should decrease the pain of a her-
niated disc and hasten healing. Reabsorption of herniated NP mate-
rial is caused by an immune response,53,55,60 which is increased when 
the NP material is exposed to the epidural space.24,55 Because a lym-
phatic approach increases immune responses59 it should speed disc 
reabsorption. This is consistent with the authors’ clinical experience.

Lifestyle changes are important in a holistic approach to DD. Smok-
ing decreases oxygenation,61 reduces nutrition and disc healing.61,62 It 
disrupts cellular metabolism24,62 and thus, decreases the rate of pro-
teoglycan production.4,15,62,63. Smoking increases angiogenesis and 
migration of nociceptive fibers,4,24 worsening disc pain and disabil-
ity.24 Smoking is a risk factor for non-healing after disk surgery and 
predicts postoperative pain.24 Smokers with DD should be helped 
with cessation programs. Smoking cessation reduces angiogenesis by 
32%, decreasing disc pain and improving surgical results.24 Several 
other modifiable lifestyle issues are additional risk factors for angio-
genesis, including obesity, heavy lifting, and sedentary lifestyle. A 
holistic approach should help patients change these lifestyle factors. 

SD limits motion and limiting motion decreases disc nutrition. SD 
causes muscle imbalance and postural changes. It increases fascial 
stress and so may cause changes in genetic expression and cellular 
biochemical activity. Together these effects may both begin and 
magnify the processes of DD and herniation. It seems likely that 
OMT with muscle balance and postural training exercise, lessens 
future problems to the disc in question and surrounding discs. In 
the authors’ experience, it decreases pain from the degenerative and/
or herniated disc, the facet, and the SD, and improves pain from 
foraminal and spinal stenosis in many patients. Our current under-
standing of the changes in disc physiology with treatment confirms 
the body is self-regulating and self-healing. 

Motion increases disc diffusion and mobility,64 which are factors that 
are beneficial to patients with DD. Despite its benefits, disc hernia-
tion has been called a relative contraindication to manipulation.65-67 
Osteopathic manipulation has few side effects in the general popu-
lation56 or in patients with herniated discs.68-70 Current guidelines 

suggest manipulation is only contraindicated if there are progressive 
neurologic signs.70

Manipulation at the segment of the herniation can be performed 
with greater safety using techniques that decrease IDP during the 
procedure. The Cox Technique uses manual traction with articulato-
ry low velocity mobilization.71 It lowers IDP while being performed 
and improves symptoms.71

A modification of the classic facilitated positional release technique 
for discogenic pain has been used successfully in patients with herni-
ated lumbar discs. It uses manual traction with both longitudinal 
and lateral traction vectors localized to the herniated disc. It induces 
these forces with caudal traction of the sacrum and by using the 
patient’s legs as levers.72

Traction has long been used for herniated discs.73-75 It lowers IDP, 
with the greatest decline when applied with flexion.76 Traction de-
creases lumbar disc herniation size.74 While we can’t claim that other 
OMT techniques would induce the same changes in IDP, manipu-
lation should be safer and have increased efficacy when performed 
with traction across the herniated segment. By using traction, these 
measures should be able to lower IDP while performing OMT.

It is possible to use many osteopathic techniques with a traction 
vector across the dysfunctional segment. In the author’s experience, 
the Still technique is effective and can use a traction vector as an ac-
tivating force. In patients with herniated discs, the authors perform 
these techniques with a pillow under the prone patient’s abdomen to 
neutralize lumbar position.

In most patients with DDD, OMT with a muscle balance exercise 
program, followed by a DLSP takes 4-8 weeks. It is noninvasive, 
inexpensive, and generally without side effects. The indication for 
surgery for a herniated disc is a progressive neurologic deficit, cauda 
equina syndrome or intractable pain unresponsive to conservative 
care.77 While surgical approaches give excellent results, at moderate 
and long-term follow-up, conservative care is equally good.36,43,78 
Surgical results are improved with better patient selection. Magnetic 
resonance spectroscopy has improved surgical outcomes when used 
to select patients and segments for surgery.79

Even patients with very large disc herniation do well with conserva-
tive care.60 In fact, disc herniation protruding past the posterior lon-
gitudinal ligament shows more reabsorption than bulging discs.53,60 
This reabsorption is due to an immune response secondary to the 
“liberated” IVD nuclear material and neovascularization.53,55,60 The 
AF and posterior longitudinal ligament seem to protect the nuclear 
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material from this immune response until it has herniated past 
these,55,60 exposing it to the epidural space.29 In one seven-year fol-
low-up study, there was a long-lasting regression rate averaging over 
70%,53 occurring largely in the first six weeks.53 And yet, lumbar disc 
surgery is the second most common surgical procedure.80

Conclusion 
SD may start a pathologic cascade of DDD, annular tear, disc her-
niation, spinal and foraminal stenosis. When one considers the basic 
science of somatic dysfunction and DD it seems likely that early 
intervention in this process should be able to alter its progression. 

Absent an indication for immediate surgery, the treatment approach 
should be to address the pathology’s symptoms and root causes with 
conservative, holistic care. OMT, decreases rotational stress on the 
disc and increases movement across it. As OMT improves ROM 
it improves IVD nutrition.9 In the authors’ experience, it lessens 
the pain of a herniated disc and its causative factors. Retraining 
muscle imbalance normalizes biomechanics and makes postural re-
education possible. Movement in neutral posture likely provides the 
balanced duration, direction and magnitude of compression needed 
to maintain disc health, improves disc degeneration and herniation’s 
fellow sequela of SD; spinal stenosis, foraminal stenosis and facet 
syndrome. Smoking cessation and dietary improvement increase 
disc nutrition and oxygenation and prevents neovascularization. 
Decreasing obesity, controlling activity, and other lifestyle modifica-
tions prevent disc damage and should be part of the treatment of 
these patients.

A herniated IVP may be reabsorbed without treatment, or the pa-
tient may ultimately require surgery. But, even if these things had oc-
curred, with the treatment program outlined above there should be 
improved surgical outcomes. The causative abnormal biomechanics 
of the original problem will have been normalized and there should 
be less risk for future DD.

The approach discussed in this paper has been successful in the 
primary authors’ clinical practice. While this is only testimonial 
evidence, as a demonstration of this I would tell a story. In 2004, a 
66-year-old man presented to the primary author’s office with lum-
bar spinal stenosis for a second opinion prior to a scheduled surgery. 
After receiving treatment with the approach outlined in this paper 
he was pain free and able to play golf nearly daily since. From that 
time, he has referred 2-3 patients a year from his golf club, with dif-
fering combinations of DDs and is sequela, all of whom had been 
scheduled for back surgery. Two have required surgery after this type 
of treatment.

Even though surgeries have been increasingly successful, and there 
have been advances in NP regenerative cellular interventions,2,4,52,81 
the authors are reminded of the wisdom of A.T. Still when he said 
“God had certainly placed the remedy within the material house in 
which the spirit of life dwells,”82 and “we can access these remedies 
by adjusting the body in such a manner that the remedies may 
naturally associate themselves together, hear the cries, and relieve the 
afflicted.”82

This paper is based on the physiology of the IVD and pathophysiol-
ogy of DD as well as treatment physiology. We make assumptions 
from these to predict what outcomes should be. Anecdotal evidence 
from our experience treating these patients is also cited. There is, 
however a lack of objective outcomes data available, especially for the 
cellular level effects and clinical outcomes of the treatment protocol. 
Magnetic resonance spectroscopy (MRS) has been used to examine 
intracellular biochemistry.79 Intracellular lactate and proteoglycan 
can be measured and used as biomarkers for anaerobic metabolism 
and discogenic pain.79 Further studies should be performed using 
MRS pre-and post OMT. These would provide objective evidence of 
the effects of OMT and OMM.
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