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Reversal of cervical spinal ligament
Instabilities and severe abnormal
cervical spine alignment in concurrence
with improved sleep, pain, and mental
and emotional function in a 44-year-old
male with chronic Major Depression
Symptoms: A case report

Sarah Kotlerman, Avery Martin, Jeffrey Clark, Amarajit Dhaliwal, Ruth Postlethwaite, Clare Mclvor

Background: A 44-year-old male presented for care with a primary concern of chronic Major Depression
symptoms.

Intervention: He underwent a series of concentrated Chiropractic care weeks, during which he was managed using
the Averio Functional Neurological Technique.

Outcomes: Over the course of care, repeated objective tests revealed significant improvements, including reversal

of cervical spinal ligament instability, reduction in severe abnormal cervical spine alignment, as well as self-reported
significant reductions in pain along with improvements in sleep, mental health and emotional function.

Conclusion: These outcomes highlight the need for further clinical trials investigating the effects of concentrated
chiropractic care on mental health conditions such as major depression. Expanding research in this area would help
to clarify the relationship between chiropractic and mental health outcomes, and potentially offer new avenues for

care.
Indexing Terms: Chiropractic; subluxation; concentrated care; depression; cervical alignment.

Introduction

epression is a leading cause of disability worldwide, with major
The patient’s

depressive disorder (MDD) affecting more than 280 million people recovery underscores
annually. (1) It is a multifactorial condition influenced by biological, the potential role of
psychological, and social factors, making it challenging to treat with a single | /021" 2707

influencing neurological
and physiological
processes that may
underpin mood
disorders ...




therapeutic approach. (2) While conventional treatment often focuses on
. . . . OfRRAO)
pharmacological interventions and psychotherapy, there is increasing interest TP
in the role of nervous system regulation in the onset and management of 3 :
depressive symptoms. -
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This creates room for vital conversation, and indeed investigation, into the

role Chiropractic may play in the neurobiological aspects of depression.

Chiropractic care stands at an important juncture in the research continuum, with advancements
in our understanding of the impact of the Chiropractic adjustment on aspects of brain health and
sensorimotor integration. (3) Major Depressive Disorder, with its vast impact on the burden of
disease, may indeed be an area of under-claiming and thus underserved in terms of the patients
and practice members attended to by Chiropractors.

In recent years, research has highlighted the critical role of the autonomic nervous system in
mental health. Chief among these mechanisms is the vagus nerve, a key component of the
parasympathetic nervous system, which has been shown to play an essential role in emotional
regulation and stress recovery. (4) Vagal tone, which reflects the activity of the vagus nerve, is a
biomarker of an individual’s ability to manage stress and maintain physiological balance. Low
vagal tone has been associated with depression, anxiety, and poor resilience to stress. (5) These
findings suggest that interventions aimed at improving vagal function could have a meaningful
impact on mood regulation.

Chiropractic, like the traditional medical research arena, still stands to learn a vast amount
about the potential impacts of vagal tone and the impacts of Chiropractic care upon it.

Chiropractic adjustments, particularly those applied to the upper cervical spine, have been
shown in some studies to influence autonomic nervous system function, including vagal activity.
(6) By addressing subluxations that may interfere with neural communication, Chiropractic care
may help restore the balance between sympathetic and parasympathetic systems and optimise
neurological function. This balance is critical for healthy emotional regulation and adaptive stress
responses.

Additionally, there is an anatomical perspective towards Chiropractic improving vagal tone
according to where the vagus nerves are located in relationship to the upper cervical spine.
According to several cadaver studies, the vagus nerves, which are connected to the brainstem, exit
through the jugular foramen and run anteriorly to the cervical spine, right in front of the cervical
ligaments at C1, C2, and C3, and posterior to the carotid sheath. (8, 9)

Figure 1: Course of the proximal vagus n.
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This means that if a person were to lose normal spinal alignment and have their spine shift
abnormally to the anterior, which is a common type of gross spinal misalignment pattern, the
vagus nerves would be abnormally affected, stretched, and possibly damaged. The anatomy of the
cervical spine, as well as how commonly the neck becomes abnormal in alignment anteriorly,
argues for not only a single Chiropractic adjustment to restore vagal tone, but the necessity for a
series of Chiropractic adjustments to restore normal spinal alignment to as normal as possible.

Normal anatomy in the cervical spine is noted at -42° for an adult and -27° for a paediatric
patient. These normals in the spinal curve are constants unless the brain is damaged by physical
injury, toxicity, or sustained mental and emotional stressors. When the brain has become
damaged, the spinal alignment, which is determined by mental impulses from a normally
functioning brain, will also become damaged, and there is much that can be learned about the
stressors of the patient through the exact analysis of the patient’s spine and how the functioning
of their spinal system has been damaged. One of the most important analyses of the lateral
cervical spinal radiograph is how far the head has moved from normal alignment. This is often
called anterior head carriage, and what might be dismissed as a small thing becomes distinctly
relevant when you consider that the vagus nerves are impinged anatomically on the front of the
spine.

Additionally, cervical spine alignment has been investigated in other regions of science that
also boast a connection with vagus nerve function. In a 2022 review, published in the Journal of
Clinical Neurology & Neuroscience, a connection was made between obesity, cervical spine
degeneration, and myelopathy, and cervical alignment with the findings being that the group of
patients that suffered from the greatest amount of obesity and spinal degeneration where also
those with the greatest mean cervical sagittal axis, or what a Chiropractor would define as
anterior head carriage. (10) This aligns with our understanding of the functions of the vagus
nerves, being the primary parasympathetic nerve support to the heart and most of the organs in
the digestive system; therefore, it is important for digestive function and metabolism. (11 - 14)

A 2013 review published in the Journal of Neurosurgery & Spine connects abnormal cervical
spinal alignment as a causative force in adjacent segment disorder (abnormal spinal degeneration
and disc degeneration), myelopathy, and overall cervical deformity. (15) The review argues that
cervical spine breakdown has long-lasting negative effects on healthcare outcomes, primarily due
to the significant neurology (vagus nerves, brainstem, and spinal cord) located both within and
outside the cervical spine. This justifies spinal surgery in cases of abnormal cervical alignment.
However, spinal surgery has various complications and sometimes negative outcomes, including
increased adjacent segment disease and degeneration. (16 - 20) These studies indicate that a
surgical intervention for spinal damage might be causative of more spinal damage in the near
future, leaving the individual dependent on the medical system to continue to address problems
that the medical system created with previous interventions.

If the cervical spine alignment and tissues can be sustainably regenerated through a series of
sustained contact, low-force Chiropractic adjustments, as is shown in this case report, that would
be a markedly safer and less traumatic intervention for the individual.

While further research is needed to establish definitive mechanisms, there are multiple
biologically plausible pathways through which Chiropractic care could support the repair and
function of vagus nerves, allowing for improvement or reversal of depressive symptomes.

For the purpose of this case report, which is the case of a 44-year-old male Amish farrier
presenting with MDD, the definition of Chiropractic subluxation is ‘a diminished state of being,
comprising a state of reduced coherence, altered biomechanical function, altered neurological
function, and altered neurological adaptability’.




Case details

A 44-year-old male presented for concentrated Chiropractic care with a chief complaint of
Major Depression. He was an Amish farrier with a high level of activity due to the nature of his
work and lifestyle. He reported regular manual Chiropractic care for back and hip pain relief, but
had not previously committed to any series of Chiropractic care, nor any spinal radiographic
imaging or other Chiropractic objective testing. Medical history included a diagnosis of Lyme
Disease and an appendectomy.

The patient reported that his first depressive episode was in May of 2007, approximately
sixteen years prior to presentation. He originally started taking supplements for depression
following this episode and took them until November of the same year with no changes in his
symptomatology. The patient reported that his second major depressive episode occurred in
2019, in which he had to take several weeks away from his duties to recover.

The patient reports that he fell off a load of hay at five years of age into a gravel driveway,
hitting his head and suffering a mild concussion. He further reported that at eighteen years of age,
he flipped backward off a horse, hitting his head and right hip. The patient reports that his Lyme
disease was tested and treated in a medical clinic in Mexico in 2023. Prior to that treatment, he
had experienced 1.5 years of chronic fatigue and muscle weakness, further noting that the muscle
weakness was worst in his hands and wrist, and he would have times when he could barely move
his hands after physical labor due to weakness and swelling. Other than this, traumatic injuries
were limited to one minor buggy accident with no hospitalisation.

Additionally, the patient reports significant chemical sensitivity, specifically that he could not
tolerate the smell of chemicals or smoke for more than thirty minutes without getting a severe
headache and brain fog. He noted that his chemical/smoke/dust sensitivity had worsened over
the course of the last fifteen years. The patient was able to present a record of a brain MRI and
blood labs taken in the Mexico clinic in 2023.

Whilst the primary complaint was the major depressive episode, he also presented with
frequent right hip pain and frequent wrist, shoulder, and elbow pain. Other significant health
issues included anosmia, chronic fatigue, self-described mental and emotional weakness,
worsening vision, loss of hearing, numbness, and tingling in hands and arms.

It is relevant to mention that this patient was not scheduled for a week-long program when he
first arrived at Averio Health Institute. He was escorting his wife, who has many chronic
inflammatory health issues, and they were seeking help for his wife’s concerns.. However, once
this patient heard the initial Monday morning orientation and learned some basics of how
Chiropractic care can positively affect brain function, he adamantly requested to be allowed to
enter the weeklong program due to his worsening depression symptoms and overall feeling of
mental and emotional weakness.

Clinical findings

The patient underwent standard Averio Functional Neurological Protocol testing upon
presentation to the clinic. Such program testing includes pre- and post-spinal EMG, body
composition testing, modified CTSIB (functional brain testing), vitals examination, bilateral blood
pressure, bilateral weight testing, bilateral pulse oxygen, breath test, salivary nitrogen oxide test,
patient-reported symptom analysis, and post-spinal radiographic review. Other measures used in
this case included pre- and post-analysed spinal radiographs, blood analysis, and provoked urine
analysis for total toxicity (i.e., heavy metals, environmental toxins, and mycotoxins).

These tests revealed severe abnormal cervical spine alignment, specifically a loss of 109% of
the normal curve with severe anterior head carriage and severe ligament instability. (Figure 2)
The patient presented with:




* 5.0mm transitional instability C3-C4
+ 22.4° wedging instability C3-C4
+ 3.6mm transitional instability C4-C5
+ 15.8° wedging instability C5-C6

Figure 2: Lateral neutral cervical radiographs pre/post

1: Side View of Your Neck on 4/8/2024 2: Side View of Your Neck on 8/16/2024

Front

This colored curved line represents the normal, healthy position for your neck.

This dotted line represents where your neck is currently positioned.

The location of spinal ligament instability or spinal damage is often relevant to the patient’s
symptomatology and diagnosis, as there are different spinal nerve roots in different areas of the
spine, as well as other accessory neurology, such as specific ganglia or anterior or peripheral
nerves that might become damaged with substantial spinal abnormalities. Different nerves
communicate with different organs and different parts of the brain, so spinal damage will affect
people differently depending on where the spinal damage is located, the extent of the damage,
and what type of spinal damage it is.

Spinal damage at C3-C4 is the primary of this case with a large instability of 5.0mm (normal
limits being at or under 3.5mm) noted between C3-C4 on a transition (Figure 3) meaning on a
horizontal plane the vertebrae have moved away from each other putting abnormal stress and
irritation on the cord and spinal nerve roots in that area in addition to a 22.4° wedging instability,
which is again, a very large instability (normal limits being at or under 11°) that is negatively
impacting the disc and lateral ligaments. It is possible and likely that the specific spinal damage in
this case is affecting the superior cervical ganglion, a thickening of the central nervous system
located at C2-C3. (24) One of the initial connections between the superior cervical ganglion and
emotions was in the 1980s by Dr. Candace Pert, who discovered opioid receptors in the brain, and
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she also started to notice that there were receptors for emotional nerve signals in many other
parts of the body, not just the brain. (21) The superior cervical ganglion is one of these areas of
very important receptors for the purpose of emotional and sympathetic regulation. (22, 23, 25)

This study, conducted on rabbits, demonstrated that the ‘ganglia of the sympathetic nervous
system (i.e., the superior cervical ganglion and several sympathetic branches of the vagus nerves)
are part of a major mechanism of blood pressure regulation under acute experimental emotional/
painful stress’. During the study, electrical stimuli were provided in order to induce emotional
stress in the animals, and blood pressure, as well as metabolic activity in the superior cervical
ganglion, were recorded. The stress-resistant animals showed low levels of metabolic activity in
the superior ganglion and low rises in blood pressure; the animals showing significant emotional
stress showed the reverse, with high levels of metabolic activity in the superior cervical ganglion
and high blood pressure. (26)

Figure 3: Lateral flexion/extension cervical radiographs pre/post

X-RAY Instability Analysis Comparison Lateral Cervical FlexionlEmnsion:

Name:
Date of Birth:
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¥
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The green line represents veriebrae motion below the ratable threshold for alteration of motion segment integrity

The red line represents vertebral motion above the ratable threshold indicating alleration of motion segment integrty.
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Additional studies have been done on rabbits, showing similar findings in the superior cervical
ganglion, and that this is a critical area of neurology in the mammalian stress response. (28, 29)
There are also several studies connecting emotional stress and damage to the superior cervical
ganglion and its long-lasting negative effects on arterial wall damage in the heart and heart
failure. (27, 30)

This patient also presented with an abnormal enlargement of the heart into the right side of
the lung field and a moderate reverse lumbar curve. From a Chiropractic perspective the
enlargement of the heart is likely connected to spinal degeneration, specifically the stress and
strain on the right and left vagus nerves from the abnormal anterior head carriage as well as the
very likely compromise of the superior cervical ganglion from the spinal ligament instability at
C3-C4; these are all nerve pathways critical to the normal function of the heart. (27, 30 - 35)

In addition to the above, the patient presented with abnormal brain tests (modified CTSIB),
abnormal spinal EMG, severe toxicity specifically in the class of mycotoxins, severely low body
water as clinical dehydration, and was hypotensive. He also had omega-3 fatty acid deficiency,
scoring 3.2% by weight. Normal for adults is > 8%.

Subluxation was found at every level of the cervical spine. Severe ligament instability was a
chief concern, as the American Medical Association lists a single area of spine ligament instability
as a 25-28% whole-body impairment rating on the DRE class IV impairment rating. This patient
had four areas of significant ligament instability. The impairment rating was high.

Management

The patient was recommended an Averio weeklong program every 4 months until his spinal
damage was reversed. This program uses the Averio Functional Neurological Technique (Averio
FNT) as its primary foundational Chiropractic treatment in combination with supportive
regenerative therapy modalities and functional whole-food nutrition.

During this patient's first week-long program, forty-eight Averio FNT Chiropractic adjustments
were delivered via sustained-contact, low-force adjustments. The cervical spine was the main
area of this subluxation-based Chiropractic care with the aim of stimulating a repair of the
abnormal ligaments in the cervical spine through reversing neurological Chiropractic
subluxations between the brain and the damaged areas. Secondary goals included repairing the
alignment of the neck back towards normal limits so that the vagus nerves could function without
mechanical interference. Tertiary goals included reversing the nutritional deficiencies and
toxicology concerns with targeted whole-food nutritional and herbal protocols.

Additional care recommendations were:
« Whole food, anti-inflammatory dietary recommendations
 Spinal and functional neurological exercises
+ Active and passive motion therapies
+ Hot and cold therapies include ice massage, hot water/cold plunge, and contrast therapy
» Photobiomodulation class 2 laser protocols

 Nutritional therapy protocols include whole food and minimally processed
supplementation.

Outcomes
Following The First Week-long period of concentrated Chiropractic care:

The patient demonstrated remarkable changes following his initial weeklong program in April
2024. Objective structural measures revealed a 77% improvement in head-to-shoulder alignment




and a 323% improvement in cervical curvature, shifting from a reversed curve toward a near-
normal cervical spinal curve. Segmental analysis of digitally analysed spinal radiographs showed
dramatic gains, including a 971% improvement toward normal alignment at C3-C4, a 610%
improvement at C4-C5, and a 123% improvement at C1. Notably, the patient’s height increased by
three-quarters of an inch, 2cm, between Monday and Friday of their his week of concentrated
Chiropractic care, showing a measurable postural correction.

Subjectively, the patient reported a marked improvement in mental clarity and a reduction in
depressive symptoms by the end of the week, further reinforcing the significance of these
structural and functional changes on the nervous system. Patient reports a complete elimination
of low back and hip pain by the end of the first week-long program of concentrated Chiropractic
care.

Following the second week-long period of concentrated Chiropractic care:

The patient completed his second Averio weeklong program of concentrated Chiropractic care
in August 2024 (four months following his first weeklong program). The patient received 53
spinal chiropractic adjustments using the Averio FNT adjusting technique of sustained contact,
low-force spinal contacts.

The patient noted significant improvements in his modified CTSIB (functional brain testing for
balance and fall risk), with an improvement of 19% in proprioception, an improvement of 10% in
vision, and an improvement of 33% in vestibular function. It is also relevant to note that a
decrease of 15% in overall standard brain function was noted, and it is speculated that this is
likely a normal finding due to the amount of tissue regeneration that had to occur for the various
areas of ligament instability to be repaired and the extent to which that amount of tissue repair
could have on the overall central nervous system.

On post-radiographic analysis we noted significant improvements in his spinal ligament
instability with a reversal of the 5.0mm ligament instability at C3-C4, with the post-radiographic
reading at this level indicated at 1.4mm, which is well below the limits (3.5mm) for cervical
ligament instability. Additionally, the 3.6mm ligament instability at C4-C5 reversed to a post-
radiographic reading of 1.9mm, again, well below the limits for cervical ligament instability as set
out by the American Medical Association impairment guidelines. The wedging instability at C3-C4
remains largely unchanged, with a pre-reading of 22.2° and a post-reading of 20.4°, both of which
still indicate wedging spinal ligament instability at this level.

Additionally, following the second weeklong program of concentrated Chiropractic, a post-
lateral lumbar radiograph was taken, and the patient’s reverse lumbar curve had been repaired,
showing a 109.4% improvement in lumbar curve from a curve of -26.7° to a -55.9° curve (-40° is
the ideal normal).

Figure 5: Lateral lumbar radiographs pre/post
1: Side View of Your Low Back on 4/8/2024 2: Side View of Your Low Back on 8/16/2024
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This colored curved line represents the normal, healthy position for your low back curve.

This dotted red line represents where your low back curve is currently positioned.



Subjectively, the patient reports that less than 10% of his thoughts during the day are negative
and that he does not feel depressed anymore. He also reported better quality and duration of
sleep, less fatigue during the day, and no remaining neck and shoulder stiffness, and reduced
episodes of hand and arm numbness and tingling. The patient’s low back and hip pain have not
returned since the first weeklong program of concentrated Chiropractic care.

Discussion

Cse reports often tell a story of how the body heals and repairs as a system, as well as breaks
down as a system. When objective tests are conducted, multiple areas of damage are typically
found. Most chronic patients will present with multiple levels of degeneration in their spine,
abnormal functional brain tests, toxicity burdens, deficiency burdens, and infections (bacterial or
viral) burdens because each of these systems is intrinsically linked together.

As an example, in this case the damage in the cervical spine from the multiple head traumas is
likely the cause of the enlargement of the heart and the deficiency in the immune system and
detoxification system that leads to the toxicity burden. However, if all you tested was the toxicity
burden and you missed the cervical damage, the patient could never return to normal limits
because the basis of human physiology is that the central nervous system controls and regulates
all other systems to a cellular levels, so if a patient is left with spinal damage and Chiropractic
subluxation, there will be abnormal function in other system irregardless of other medical or
healthcare interventions.

This case highlights the profound impact Chiropractic care can have on an individual’s Quality
of Life, particularly in the context of major depression. Over the course of care, the patient
experienced a transformation that enabled him to return to work, regain normal daily function,
and, most importantly, re-engage with his family as a present and caring father and husband.
These changes reflect not only the alleviation of depressive symptoms but also the restoration of
his sense of purpose and connection to those around him.

From a clinical perspective, this case suggests that when individuals are able to access
consistent and comprehensive Chiropractic care, meaningful improvements may occur more
quickly and with greater depth. The patient’s recovery underscores the potential role of
subluxation-based Chiropractic care in influencing neurological and physiological processes that
may underpin mood disorders. While the exact mechanisms are still being explored, improved
nervous system function through Chiropractic adjustments may help reduce stress responses and
enhance overall well-being, creating an environment conducive to recovery.

Conclusion

It is important to acknowledge the limitations of this case report. The observations are based
on a single individual’s experience rather than a controlled group, and thus cannot be generalised
without caution. However, this outcome highlights the need for further clinical trials investigating
the effects of concentrated Chiropractic care on mental health conditions such as major
depression. Expanding research in this area would help to clarify the relationship between
Chiropractic and mental health outcomes, and potentially offer new avenues for care.

In reflecting on this case, it is evident that Chiropractic care has the capacity to impact lives in
profound ways. The patient’s journey from dysfunction and despair to restored health and
connection illustrates the importance of continued research and access to care for individuals
facing similar challenges.
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