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Abstract
Background: It is recognized in the medical community the world over that intervertebral disc tissue degenerates over the course of life and
cannot be regenerated endogenously. But as all living tissue, intervertebral disc cells should be able to absorb and metabolize nutrients and
replicate, thereby enabling regeneration. By this logic, disc regeneration should be possible by improving nutrient absorption, which is dependent
on correct biomechanics. The role of the autonomic nervous system is critical in understanding function of tissue, including intervertebral discs.
Case report: In this case study, a man 45-year of age with disc degeneration of the lower lumbar spine between L5 and S1 and pain during
exercise was treated with a series of full spine chiropractic adjustments in order to correct biomechanics and improve nutrient absorption of the
intervertebral discs. This resulted in the growth of the degenerated disc, which increased the lateral angle between L5 and S1 by 80% coinciding
with freedom of pain, free range of motion and an improvement of autonomic balance. This was documented by full spine X-rays and a pre- and
post-scan of the autonomic nervous system.
Conclusion: This study shows that growth of intervertebral disc tissue is possible without the use of medication, surgery or cell transplantation and
should be the beginning of rethinking functional physiology and the importance of translational medicine.
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Introduction
Chronic low back pain affects over 632 million people worldwide and has
tremendous social and economic impacts, which result in a burden billions
of dollars in healthcare cost [1]. It has been stated that the causes for disc
degeneration include genetic risks, smoking, obesity, aging and physical
trauma. Due to its avascular nature and the inability of conservative treatments
to correct mechanical stress, no clinical therapy aiming at regeneration of
disc tissue and therefore reversal of degeneration has been established. Cellbased therapies and biologics have seen progress in the last few years giving
impetus to the field of regenerative medicine in the hopes of finding cures for
degenerative diseases in different fields [2-5]. In order to find clinical therapies
that result in true regeneration of tissue, it is necessary to consider the basics
of human physiology. There is no debate about the fact that the central nervous
system controls all other functions of the body, and this includes the metabolism
of intervertebral disc cells. Under healthy circumstances the discs are nutrified
by diffusion through capillaries across the cartilaginous endplate and through
the dense disc matrix. The structural changes that occur during degeneration
reduce nutrient flow to the discs and further degradation of tissue. They are a
result of an asymmetric loading of the disc caused by vertebral subluxations
resulting in an increasing tone of the muscles of the vertebral segments, which
play a role in posture control [6,7]. These small muscles are innervated by
the sympathetic nervous system, which responds with increased nerve signal
output in response to a stress of some kind. An increased tone in these muscles
is a result of the asymmetric loading and is aimed towards protection of the
segment from further biomechanical displacement. This will inhibit optimal
diffusion of nutrients into the disc and accelerate degeneration. The autonomic
nervous system is the part of the nervous system, which enables humans to
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adapt to their environment. The two antagonistically acting elements are the
sympathetic and the parasympathetic nervous system. They are essential for
survival through adaptive responses in our physiology but are also the cause
for chronic disease if there is a chronic imbalance in the system [8]. Typical
sympathetic stress responses include increase in heart rate and an inclination
towards arrythmias, increase in blood pressure, blood sugar, LDL-cholesterol,
stimulation of the adrenal glands with release of norepinephrine, epinephrin
and cortisol, widening of the airways and dilation of the pupils, but also
increasing the tone of the segmental spinal muscles. The sympathetic nervous
system also diminishes gastrointestinal and thyroid activity, downregulates the
immune system and interferes with deep sleep. The parasympathetic nervous
system does the opposite. An imbalance of the autonomic nervous system can
result from an emotional, chemical or from a physical stress, a physical stress
being a deviation of cranial, spinal and/or pelvic skeletal structures.
If it were possible to measure sympathetic stress/tone and decrease it,
and by that balance the autonomic nervous system, it should be possible to
lessen the muscular pressure on the spinal segments, increase nutrient flow
to the discs and letting tissue regenerate, thus changing spinal structure and
increase health overall. The use of manual spinal manipulation is known to
effectively improve autonomic function and balance [9]. There are several
devices available to measure both. For decades lie detector tests have been
used to measure emotional stress reactions triggered by an increase of
sympathetic tone created by lying. Measurements have also been increasingly
used by elite athletes to monitor training status and alert the athlete in the
early stages of over training, so as to reduce overall training load to maximize
effectiveness of training [10]. Psychologists use measurements to assess
overall stress status and as an objective analysis of stress reduction after
therapy [11]. This approach is also valid for all other health issues as autonomic
imbalances have been implicated with a variety of chronic diseases [12]. In this
case report, the autonomic nervous system was scanned by using two different
devices measuring 1) heart rate variability and 2) skin temperature at each
spinal segment left and right.
1. Heart rate variability measures the change of the time interval between
two heart beats. It is an expression of the adaptability of the body to
cope with environmental changes. Any kind of stress be it emotional,
chemical or physical will enforce a sympathetic response and reduce
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variability of the heart rate [13]. The autonomic control of the heart is
achieved by the vagus nerve parasympathetically, its origin lying in
the medulla oblongata, just above the C1 nerve root. The sympathetic
nerve fibers originate in the sympathetic ganglia, typically from the
T1 to T4 segments with the predominant fibers coming from T2. As
structure and function are physiologically dependent on each other
ubiquitously in the body, misaligned vertebrae will have an influence
on nerve function of that segment as well as overall autonomic
function [14].
2. A rolling thermal measurement of all vertebral segments was used
to determine temperature differences on the surface of the skin. The
temperature of the skin is determined by the amount of perfusion to that
particular area, which is, in turn, controlled by the autonomic nervous
system [15]. As the body adapts to a stress situation, it is also able
to regulate blood flow to the areas in need of oxygen and nutrients.
In misaligned spinal segments the muscles on the convex part of the
curve will contract, in order to protect the segment from displacing any
further and thus taking pressure off of the opposite side of the disc and
the nerves leaving the segment. This will demand a higher energy
expenditure of the acting muscles and a higher perfusion to supply
them with necessary nutrients. As a result, nutrient supply of the disc
will decrease, as movement of the segment will not function optimally
due to an asymmetric pressure loading. Finding the adequate
physiologic answer to this problem, the autonomic nervous system
will increase blood flow to the area as an inflammatory response. This
process can be detected by a rolling thermal measurement and is
easily reproducible [15].

Case Report
This is a case report of a man, of 45 years of age and occasional smoker,
presenting with lower back pain for 1 year with a score of 4 out of 10 on the
NRS (Numerical Rating Scales), especially during exercise, without radiating
or peripheral neurological deficits. Range of motion was decreased in both right
and left rotation by 10°, and the patient reported pain while flexing forward.
He had been treated with physical therapy for the last 4 months without
substantial improvement of symptoms. The patient also suffered of profuse
sweating during the day, and a higher blood sugar level had been found. A
full spinal x-ray showed a lateral deviation in the ap image of approximately
10.6°, left-convex at the level of L2/L3, degeneration of the disc L5/S1 resulting
in a decrease of the angle between L5 and S1, which was approximately
6.9° initially and a pelvic tilt with an asymmetry of 9.2 mm (right higher than
left, Figures 1-3). These measurements are a significant deviation from the
norm, as established by the CBP Group (Dr. D. Harrison) [16]. A scan of the
autonomic nervous system was performed, showing a type two sympathetic
stress response (orange) and decrease of autonomic activity with increase of
perfusion to the lower left lumbar spine and the right sacroiliac joint, which is
stabilized by the iliolumbar ligament (Figures 4 and 5). A series 30 treatments
of manual full spine and pelvic manipulations was performed on the patient
with an average of 2 per week. At the end of the series full spine x-rays and
scans of the autonomic nervous system were taken and compared to the initial
findings. Diagnostics were performed using x-rays of the spine and pelvis as
well as a scan of the autonomic nervous system using a heart rate variability
measurement as well as a rolling thermal scan of the spine. The x-ray machine
used is a: Philips Digital Diagnose V.4.2. The x-rays were performed on a
standing patient ap and lateral. The diagnostic tool for the autonomic nervous
system was the CLA INSiGHT™ System for heart rate variability and the rolling
thermal scan.
The chiropractic adjustments were performed in accordance to safe
practice guidelines after informed consent by the patient. The adjustments were
made according to x-ray misalignment and palpation result in the order: skull,
cervical spine, thoracic spine, lumbar spine and pelvis. After each adjustment
leg length was measured supine and sitting. The duration of the procedure
was approximately 3 months with an average of 2 adjustments per week.
After 30 adjustments the diagnostics were repeated. The structural changes
of the spine included a reduction of the pelvic misalignment from 9.2 to 2.9mm
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improving symmetry of the ossa ilium, a reduction of the lumbar left-convexity
from 10.6° to 3.7° in the longitudinal axis and an increase in the angle of
the disc of the level L5/S1 from 6.9° to 12.5° resulting in an improvement of
the lumbar lordosis (Figures 1-3). This coincided with a free range of motion
and no pain whatsoever including during rigorous exercise. The autonomic
function of the patient improved significantly in both balance (from 53.0 to 77.4)
and activity (from 56.96 to 81.65, Figure 5). The rolling thermal scan showed
a dramatic decrease in the perfusion of the lumbar spine muscles and the
iliolumbar ligament due to correction of the biomechanics (Figure 4), which
resulted in the growth of the lumbar disc of the segment L5/S1 and better
symmetry of both the lumbar spine and the pelvis/sacrum. The perfusion of
the left cervical and thoracic spinal muscles increased significantly during the
adjustments, as the biomechanics in these portions of the spine didn´t show
much change in comparison to the initial x-ray. This, in theory, should be the
area of most significant improvement if the treatment were to continue further
due to a higher flow of nutrients. In addition to the improvement of spinal
structure and autonomic function, the patient also had noticed a significant
improvement with the hyperhidrosis. The diagnostic tests, which had been
done because of the raised blood sugar showed normal values after treatment.

Discussion
Chiropractic adjustments have been utilized for thousands of years but
have never been incorporated as a structural element into allopathic modern
medicine in order to reverse chronic disease. The history of chiropractic
treatment has shown that many diseases, physical and mental, can be
influenced by high velocity low amplitude manual adjustments, but yet these
techniques remain a part of alternative medicine, not offered to the broad

Figure 1. Full spine AP X-ray pre/post showing left convexity of 10.6° before and 3.7°
after series of treatment. The upper thoracic region did not show any significant changes
in structure.

Figure 2. AP X-ray of the pelvis pre/post showing a pelvic tilt of 9.2 mm and 2.9 mm
respectively.
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Figure 3. Lateral X-ray of the lumbar spine pre/post showing degeneration of the L5/S1 segment with a lateral angle of 6.9° (pre) and 12.5° (post) improving the lordosis curve.

Figure 4. Rolling thermal scan pre/post showing distribution of perfusion. Notice high perfusion in the left lumbar spine and right ilio-sacral joint pre and the upper right cervical and
thoracic area post correction. The perfusion distribution is controlled by the autonomic nervous system and is important for nutrient and oxygen flow to the areas of biomechanical
stress.

spectrum of the population [17,18]. Taking medications and utilizing surgery
to alleviate symptoms both do not take advantage of the body´s natural ability
to heal and regenerate tissue. This case report is, to the author´s knowledge,
the first publication showing a clinical and holistic approach capable of
reversing degenerative disc disease. Intervertebral disc tissue is alive and
can regenerate as other tissues if supplied with the appropriate amount of
nutrients and is biomechanically intact. In order to achieve this, it is necessary
to improve balance and activity of the autonomic nervous system, which in
turn strengthens parasympathetic healing properties. If the nature of the
stress compromising its function is physical/mechanical, manual full spine
manipulation appears to be the best way of accomplishing this. To identify the
main stress component a thorough patient history should rule out any chemical
or emotional stressors, and a full spine x-ray will be able to show displacement
of vertebrae and/or the pelvis as a means of depicting the cause of autonomic
dysfunction.
The rolling thermal scan shows how the body actively distributes perfusion
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to areas with excess energy expenditure. The left lumbar spine initially
shows a convexity, which will lead the muscles to increase in tone holding
the vertebrae in place protecting the contained nerve tissue and lead to an
increased demand of glucose, nutrients and oxygen. The iliolumbar ligament
will be stretched and inflamed due to the mechanical distortion. Inflammation,
by definition, is an increase in perfusion leading to a rise in temperature,
swelling, reduction of function and pain. This is an orchestrated event
commanded by the autonomic nervous system in order to regenerate tissue
and not in principle detrimental to tissues [19,20]. This realization should
initiate a new discussion about how treatments in modern day medicine try
to reduce inflammation in order to minimize symptoms and thus, reduce
healing capacity of the body. The implications of this case study are that in
order to achieve tissue regeneration, inflammation is necessary, even if
uncomfortable for the patient, and triggering inflammation and stimulating the
central and autonomic nervous system may be a feasible way to achieve this.
The reduction of the mechanical stress via full spinal manipulation will reduce
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Figure 5. Heart rate variability scan pre/post correction. On the left type two sympathetic stress reaction with a reduced activity index pre, and drastic improvement post correction with
balancing of the autonomic nervous system and increasing activity index.

sympathetic stress strengthening the parasympathetic tone, balancing out the
autonomic nervous system leading to a higher degree of healing and a better
overall health, which can be used as a strong predictor of cardiovascular risk
and all-cause mortality in primary and secondary prevention settings [21,22].
This observation lends support to the rationale for further studies to validate
these results and evaluate further possibilities of the treatment options of
all chronic diseases that plague an increasing number of people in today´s
society. Supporting natural and endogenous healing may be of more value
for the majority of the population than trying to inhibit the bodies innate drive
towards health via medication. Perfusion distribution will change with the
corresponding change of need for nutrients in order to stabilize biomechanics
of the spine. This case report shows that growth of intervertebral disc tissue
is possible without the use of medication, surgery or cell transplantation and
should be the beginning of rethinking functional human physiology and stress
the importance of translational medicine, which needs to include autonomic
function, biomechanics of the spine, nutrition, emotional evaluation and sleep
quality in order to be complete from a holistic perspective.
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