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“Somatovisceral
Pain”

NEXT THORACIC

Let’s talk about pain related to
thoracic structures:
•

Special Topic
Developing story……..
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Neurophysiological
•

Musculoskeletal

•

Visceral

•

Cellular

•

Molecular
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 5 minutes: Introduction
Goal of this lecture series: share clinical experience, enhanced by
evidence, built on the structured foundation of IAOM Knowledge of
anatomy, precise clinical diagnosis and specific treatment.

 45 minutes: Thoracic Pain Mechanisms
 10‐minute: Break
 45 minutes: Other Considerations and Questions

Timeline
Today
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Goals and
Objectives

 10 minutes: Summary and Wrap Up
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Goal for today: Peek into a potentially unfamiliar world of
understanding neurophysiology as recently researched
Objectives: Together…..
 Let’s go down the rabbit hole of new discoveries and directions in
pain, as related to the complex region of the trunk
 Then let’s climb out again – not necessarily with a perfect
understanding, but – with a better understanding and perhaps some
new clinical tools for the complex patient
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 Basics of referred pain in the thoracic spine

 Considerations of chronic pain in the trunk

Outline
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Basics of
referred pain in
the thoracic
spine

 Somato‐somato
 Visceral‐somato
 Somato‐visceral

 New discoveries in chronic thoracic pain
 ‘going down the rabbit hole’

 Differential diagnosis of abdominal pain

Segmental
Neurophysiology

 Various treatment considerations, to include:
 Manual therapy
 Micronutrients
 Spinal cord stimulation
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Basics of
referred pain
in the thoracic
spine

Receptive
Field

Central
Neurophysiology

 Receptive Field receptive
field of an individual
sensory neuron is the region
in which a stimulus will
trigger the firing of that
neuron
 Peripheral
 Central
 Projection neurons and
interneurons

 Size of field can change due
to excitability and inhibitory
segmental processes

LeBars D. The whole body receptive field of dorsal horn multireceptive neurons. Brain Res Rev. 2002; 40:29‐44.
https://en.wikipedia.org/wiki/Receptive_field. 7.31.2015
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 Increase in Size
 Sympathetic overactivation

 Sleep, diet,
stress, fear
 Loss of central inhibition
 Ongoing nociception or
neurogenic inflammation
 Substance P
 Silent nociceptors
 Nerve growth

Receptive
Field
Influencers

 Decrease in Size
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Basics of
referred pain
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 Dampen sympathetic
nervous system
 Improve central inhibition
 Reassurance

 Treat painful structure
 Change pH

 Movement,
sleep, nutrition

Viscero-somatic
Pain

Visceral pain, involving thoracic, abdominal, and pelvic organs, is
the most common type of chronic pain
 Poor understanding of its pathogenesis makes it difficult to
manage
 Organs in the thoracic and abdominal cavities may be innervated by
both the vagal and spinal nerves with central terminals in the
brainstem and spinal cord, respectively.
 Other pelvic organs are innervated by the pelvic nerves, which
terminate in the lumbosacral spinal cord
 As a result, visceral pain is diffuse and often referred to a distal
superficial location.

 Branching of C‐nociceptor axons contribute to cutaneous
hypersensitivity in visceral inflammation. Cutaneous
hypersensitivity on certain locations of the body surface might
serve as an indicator of pathological conditions in the
corresponding visceral organ.

Fang Y, et al. Cutaneous hypersensitivity as an indicator of visceral inflammation via C‐nociceptor axon bifurcation. Neurosci Bull. 2021 Jan;37(1):45‐54.
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Visceral Pain:
Somatic
Consequences

Transferred to the body wall
(somatic) : Area is dependent on:

IAOM‐US

• Organ involved
• Level of innervation
Heart

C8 ‐ T8

Lungs

T3 ‐ T10

Stomach

T5 ‐ T9

Spleen

T6 ‐ T10

Caecum & Duodenum T6 ‐ T10
Pancreas

T7 ‐ T9

Liver & Gall Bladder

T7 ‐ T10

Appendix

T9 ‐ T11

Kidney

T9 ‐ L2
Wikimedia Commons
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Visceral Pain:
Somatic
Consequences

Giamberardino MA. Visceral pain. Pain: Clinical Updates from the International Association for the Study of Pain. 2005; 8,6:1‐6.
Fang Y, et al. Cutaneous hypersensitivity as an indicator of visceral inflammation via C‐nociceptor axon bifurcation. Neurosci Bull. 2021 Jan;37(1):45‐54.
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 Referred hyperalgesia from viscera is also often
accompanied by trophic changes, typically a
thickening of the subcutaneous tissue and some
degree of local muscle atrophy.
 Both findings presumably result from
viscerosomatic reflexes activated by the massive
afferent visceral barrage, and both may persist
long after the primary visceral problem is in
remission.
 Visceral pain can affect the somatic tissues in
the referred area for months or even years.
Giamberardino MA. In: Devor M, et al. (Eds). Proceedings of the 9th World Congress on Pain, Progress in Pain Research and
Management, Vol. 16. Seattle: IASP Press, 2000, pp 523‐550.
Giamberardino MA, et al. Pain 2005; 114:239‐249.
Giamberardino MA, et al. Neurosci Lett 2003; 338:213‐216.
Jänig W, Häbler H‐J. In: Gebhart GF (Ed). Visceral Pain, Progress in Pain Research and Management, Vol. 5. Seattle: IASP Press, 1995,
pp 311‐348.
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Viscerosomatic and
Central
Sensitization

 Visceral nociception readily
sensitizes the central nervous
system, causing referred somatic
pain and hyperalgesia via somato‐
visceral convergence.

IAOM‐US

 Chronic pain after cardiac surgery:
 Hyperalgesia in the
perioperative period increases
vulnerability to development
of chronic pain.
 Other predictive factors
include acute postoperative
pain and younger age.

Basics of
referred pain
in the thoracic
spine

Viscero-somatic

 Examples:

• Conditions in which physical
symptoms are not fully
explained by an established,
alternative medical disorder

‐ Fibromyalgia

• Common, disabling, and incur
a significant use of health care
resources

‐ Idiopathic LBP

• Must be interpreted from a
neurophysiological perspective

‐ Tension‐type HA
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‐ Irritable bowel syndrome

• Central sensitization
• ……and so much more

‐ Chronic fatigue syndrome
‐ TMJ disorder
‐ Multiple chemical sensitivity
‐ Interstitial cystitis
‐ Chronic pelvic pain
‐ Myofascial pain syndrome

Steegers MAH, et al. The role of angina pectoris in chronic pain after coronary artery bypass graft surgery. J Pain. 2007 Aug;8(8):667‐73
McGillion MH, et al. Examination of psychological risk factors for chronic pain following cardiac surgery: protocol for a prospective observational study. BMJ Open. 2019 Mar
1;9(2):e022995.

Bourke et al. The common link between functional somatic syndromes may be central sensitisation. Journal of Psychosomatic Research. 2015; 78:228–236.
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 Visceral referred pain occurs as secondary
hyperalgesia. This explains the strong association
between back pain and digestive disorders.
Understanding and awareness of referred pain is key
for a precise diagnosis of the pain source.

Basics of
referred pain
in the thoracic
spine
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 Previous evidence shows that gastrointestinal, biliary,
renal, hepatic, heart, and pulmonary disorders may
evoke referred pain to the upper quadrant of the
body, including the neck region

Basics of
referred pain
in the thoracic
spine

 Visceral disorders may evoke referred altered
sensitivity, e.g., hyperalgesia or allodynia.

 For instance, the radiation of pain to the neck and/or
upper extremity that occurs during acute coronary
syndromes is experienced in more than 65% of cases
 Hiatal hernias and gastroesophageal reflux disease
can refer pain along the C3–C4 dermatomes

Viscero-somatic
Neck Pain

 In a systematic search of trials about neck
pain
 visceral etiology was not considered in
80% of the trials on neck pain, showing
a low level of suspicion both in research
and clinical settings

Oliva‐Pascual‐Vaca Á, et al. Visceral origin: an underestimated source of neck pain. a systematic scoping review. Diagnostics (Basel) . 2019 Nov 12;9(4):186.

 Cross sensitization typically occurs
between organs within the thoraco‐
upper abdominal or pelvic‐lower
abdominal areas
 ‘Cross‐talk’ between the two areas
has been reported
 Peripheral and central mechanisms

 Discrimination between visceral and somatic sources
of pain is not always evident, and if it is not achieved,
it may lead to extensive diagnostic procedures and
ineffective treatment approaches
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Functional Somatic Syndromes

Viscero-visceral

 Growing support to simultaneously
address pathology in other neurally
related organs
 behavioral, morphological and
physiological

Brumovsky PR, Gebhart GF. Visceral organ cross‐sensitization – an integrated perspective. Auton Neurosci. 2010; 16:106‐115.
Giamberardino MA. In: Devor M, et al. (Eds). Proceedings of the 9th World Congress on Pain, Progress in Pain Research and Management, Vol. 16. Seattle: IASP Press, 2000, pp 523‐550.
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 Inflammatory bowel disease (IBD) and irritable bowel
syndrome (IBS), historically considered as regional
gastrointestinal disorders with heightened colonic
sensitivity
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 Interorgan sensory cross talk, termed "cross‐organ
sensitization."
 Organs, anatomically distant from one another,
physiologically interlock through projecting their
sensory information into dorsal root ganglia (DRG) and
then the spinal cord for integrative processing.

Viscero-visceral

Basics of
referred pain
in the thoracic
spine

 Increasingly recognized to have concurrent
dysfunction of other visceral and somatic organs, such
as urinary bladder hyperactivity, leg pain, and skin
hypersensitivity.

Viscerosomatic or
Somatovisceral

 Dichotomizing afferents, sensory convergency in the
spinal cord, spinal nerve comingling, and extensive
sprouting of central axons of primary afferents each
has significant roles in the process of cross‐organ
sensitization.
 Retrograde sensitization (!) of primary afferent
neurons by spinal mediators creates a feed‐forward
loop in viscerovisceral and viscerosomatic cross‐organ
sensitization.

Basics of
referred pain
in the thoracic
spine
Viscero-somato-visceral
or
Somato-visceral-somato

 Viscerosomatic or somatovisceral
reflexes with trigger zones either in
the viscera or in the skin, muscles,
tendons, or ligaments could be part
of the pathophysiology in this
syndrome.
 Fifty‐one per cent of the patients
had symptoms of irritable bowel
syndrome, and 41% had heartburn,
which was significantly related to
the experience of back pain.

Jørgensen LS, Fossgreen J. Back pain and spinal pathology in patients with functional upper abdominal pain. 1990; 25(12):1235‐41.
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Multi‐Symptom Presentations

 Irritable bowel syndrome (IBS) is one of the most
debilitating and common gastrointestinal disorders;
nevertheless, its pathophysiology is still unclear.

Basics of
referred pain
in the thoracic
spine

 It affects 11% of the world's population
 characterized by alternating periods of pain and/or motility
disorders with periods of remission and without any
evidence of any structural and functional organic variation

 Altered contractile ability of the diaphragm muscle might
adversely influence intestinal motility.
 The diaphragm has neurological links in correlation with the
presence of chronic symptoms associated to IBS, like chronic
low back pain, chronic pelvic pain, chronic headache, and
temporomandibular joint dysfunction, vagus nerve
inflammation, and depression and anxiety.
 Interplay between an individual's breath dynamic and
intestinal behavior is still an unaddressed point in the
physiopathology of IBS
 It is worth considering (and researching) the importance
of breathing in this syndrome
Bordoni B, Morabito B. Symptomatology correlations between the diaphragm and
irritable bowel syndrome. Cureus. 2018 Jul 23;10(7):e3036.
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 And the back pain was further
related to local pathology….!!

Qiao LY, Tiwari N. Spinal neuron‐glia‐immune interaction in cross‐organ sensitization. Am J Physiol Gastrointest Liver Physiol. 2020 Dec 1;319(6):G748‐G760.
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Back pain and spinal pathology in
patients with functional upper
abdominal pain

Multi-Symptom
Presentations
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Creates diagnostic confusion!
 Myofascial dysfunction, due
to
 Muscle guarding reflexes
 Viscerosomatic
convergence
 Myofascial dysfunction, in
turn creates
 Somatovisceral referral

 Not understanding this
elevates patient
anxiety/depression
exacerbating myofascial
dysfunction, sensitization, and
pain……

Hoffman D. Understanding multi‐symptom presentations in chronic pelvic pain: The inter‐relationships between the viscera and myofascial pelvic floor dysfunction. Curr Pain Headache
Rep. 2011; 15:343‐346.
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Co-occurrence
of Pain
Syndromes
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 Many pain conditions tend to co‐occur, influencing the clinical expressions of
each other in various ways. The pathophysiology of these pain associations is
complex and multifactorial…
 Major interactions observed in particular, in visceral pain (especially ischemic
heart disease, irritable bowel syndrome, dysmenorrhea/endometriosis and
urinary pain), fibromyalgia, musculoskeletal pain and headache.

Considerations
of chronic pain
in the trunk

 Visceral pain, headache and musculoskeletal pains (myofascial pain from
trigger points, joint pain) can enhance pain and hyperalgesia from
fibromyalgia. Myofascial pain from trigger points can perpetuate pain
symptoms from visceral pain conditions and trigger migraine attacks when
located in the referred pain area from an internal organ or in cervico‐facial
areas, respectively ‐‐ [somato‐viscero‐somatic]
 Effective treatment of one of the conditions can improve symptoms from the
other, thus suggesting a systematic and thorough evaluation of the pain
patient for a global effective management of their suffering.

Affaitati G, et al. Co‐occurrence of pain syndromes. J Neural Transm (Vienna) . 2020 Apr;127(4):625‐646.

21

22

Considerations
of chronic pain
in the trunk

Post Surgical

 Peripheral and central sensitization are key in the
transition from acute to chronic pain. Development of
chronic pain is particularly common following various
surgical procedures, with many postsurgical patients
experiencing persistent pain for significant periods.
 The incidence of chronic post surgical pain, CPSP, can
be reduced through early identification of
perioperative, genetic, physiologic, and psychologic
factors.
 Models predicting the development of CPSP continue
to improve and may help focus preventative efforts in
patients at highest risk.
 There is a growing body of evidence supporting the use
of multimodal analgesia and anesthetic techniques in
the reducing rates of CPSP development.

Consequences of Acute Pain in Thoracotomy:
Pain is associated with acute physiological changes and adverse
clinical consequences as listed by organ system below.

Considerations
of chronic pain
in the trunk

System

Physiological Change

Consequence

Pulmonary

Decreased lung compliance,
hypoventilation, reduced capacity

Hypoxia and hypercarbia

Cardiovascular

Increased heart rate

Increased risk of heart
attack or congestive
heart failure

Pain after
thoracic
surgery acute

Endocrine

Increased catecholamine,
adrenocorticotropic hormone,
cortisol, angiotensin

Hyperglycemia, catabolic
state

Hematological

Increased blood viscosity, altered
coagulation pathways, fibrinolysis

Increased risk of
thromboembolism

Immunological

Impaired function

Increase risk of infection

Gastrointestinal

Reduced emptying and bowel motility

Nausea and vomiting

Urological

Increased sympathetic outflow

Urinary retention

Bottiger B, et al. Pain management strategies for thoracotomy and thoracic pain syndromes. Seminars in Cardiothoracic and Vascular Anesthesia. 2014; 18:45‐56.

Fregoso G, et al. Transition from acute to chronic pain: evaluating risk for chronic postsurgical pain. Pain Physician. 2019 Sep;22(5):479‐488.
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Chronic post
surgical pain

Acute pain can lead to central sensitization, which reduces the
mechanical threshold and exaggerates the response to noxious
stimuli.

Considerations
of chronic pain
in the trunk

Risk factors for chronic post surgical pain, CPSP
 Type and approach of surgery, female gender, being a young adult,
genetic predisposition, and psychosocial factors
 Preexisting patient conditions
 pain present preoperatively, and any pre‐existing painful conditions
in other parts of the body
 perioperative factors, such as duration and type of surgery, extent of
nerve damage intraoperatively, and severity and duration of acute
postoperative pain.

Chronic post
surgical pain

 A recent study has also demonstrated that the severity of pain in
CPSP is correlated with the mRNA expression of the signal
transduction genes…

 The preventive strategies include modification of the surgical technique, good
pain control throughout the perioperative period, and preoperative
psychological intervention focusing on the psychosocial and cognitive risk
factors.
 Because chronic post surgical pain usually has a neuropathic pain component;
 High voltage‐dependent calcium channel antagonists, antidepressants, topical
lidocaine and topical capsaicin are the main pharmacological treatments.
 Paracetamol, NSAIDs and weak opioids can be used according to symptom severity,
 Other drugs that may be helpful are ketamine, clonidine, and intravenous lidocaine
infusion.
 Pain interventions; examples include transcutaneous electrical nerve stimulation,
botulinum toxin injections, pulsed radiofrequency, nerve blocks, nerve ablation,
neuromodulation via spinal cord stimulator.

 Physical therapy, cognitive behavioral therapy and lifestyle modifications
are also useful for relieving the pain and distress.

Thapa P, Euasobhon P. Chronic postsurgical pain: current evidence for prevention and management. Korean J
Pain. 2018 Jul;31(3):155‐173.
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Thapa P, Euasobhon P. Chronic postsurgical pain: current evidence for prevention and management. Korean J Pain. 2018 Jul;31(3):155‐173.
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Considerations
of chronic pain
in the trunk

Perception

 It is well‐recognized that, despite
similar pain characteristics, some
people with chronic pain recover,
whereas others do not.
 There are many possible
contributions and interactions of
biological, social, and psychological
perturbations that underlie the
evolution of treatment‐resistant
chronic pain.
 Behavior and brain are intimately
implicated in the production and
maintenance of perception.
 Differences in relative contribution
of dimensions such as stress, age,
genetics, environment, and
immune responsivity may produce
different risk profiles for disease
development, pain severity, and
chronicity.

IAOM‐US

Considerations
of chronic pain
in the trunk

Perception

 It is theoretically possible for all people
to develop chronic pain. What
differentiates responses to the same
perturbation? Perturbations may take
place at genetic, cellular, neuronal,
whole brain systems, and at
psychological levels.
 We propose the concept of "stickiness"
as capturing the multiple influences on
the persistence of pain and pain
behavior, and their stubborn resistance
to therapeutic intervention.
 The neurobiology of reward and aversion
address how alterations in synaptic
complexity, neural networks, and systems
may contribute to pain stickiness.

Borsook D, et al. When pain gets stuck: the evolution of pain chronification and treatment resistance. Pain. 2018 Dec;159(12):2421‐2436.
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 Chronic postsurgical pain preventive strategy may help patients avoid the
distress of chronic pain.

Borsook D, et al. When pain gets stuck: the evolution of pain chronification and treatment resistance. Pain. 2018 Dec;159(12):2421‐2436.
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New
discoveries in
chronic
thoracic pain

New
discoveries in
chronic
thoracic pain

‘going down the rabbit hole’

Gastric Surgery and Micronutrient Deficiencies

Micronutrient
Deficiencies

 Virtually all gastric surgical procedures may over time lead to
micronutrient deficiencies as a result of the above‐exposed link
between a healthy stomach and the homeostasis of several
micronutrients such as iron, cobalamin, ascorbic acid, and
magnesium amongst the most important.

Carabotti M, et al. Common pitfalls in the management of patients with micronutrient deficiency: keep in mind the stomach.
Nutrients. 2021 Jan 13;13(1):208.
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New
discoveries in
chronic
thoracic pain

Genetics and
EpiGenetics

30

 Persistent or chronic pain is a complicated clinic condition that
impacts the lives of approximately a quarter of the population

IAOM‐US

 This clinic condition can be developed from acute pain resulting
from tissue damage or be associated with numerous human
diseases
 Similar to varied individual pain sensitivity, there is a large
difference in vulnerability of individuals to develop persistent pain
 Although the mechanisms underlying this variation remain largely
unknown, efforts have been spent to look for genetic mechanisms
and gene expression

Bai G, et al. Epigenetic regulation of persistent pain. Transl Res. 2015 Jan;165(1):177‐99.
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New
discoveries in
chronic
thoracic pain

Genetics Micronutrition

 Genetic testing can be a critical tool for
health and medical diagnosis, treatment,
and prevention. Genetics along with
environment and behavior are the key to
providing the best assessment,
intervention, and tailored changes for an
individual.

IAOM‐US

 Nutrigenomics is the study of the effect
of specific nutrients on gene expression
 Nutrigenetics refers to the study of
genetic variations of an individual

 Both nutrigenomics and nutrigenetics
may be a strategy to improve
understanding of the gene‐diet
interaction and to prevent chronic
nutrition‐related diseases
 Since many micronutrients control energy
metabolism, deficiencies can result in an
array of symptoms, ranging from anemia
to neurological dysfunction
 Subclinical micronutrient deficiency can
lead to increased risks for coronary artery
disease, infections, age‐related macular
degeneration, and oxidative damage

Galyean S, et al. Personalized nutrition for management of micronutrient deficiency‐literature review in non‐bariatric populations and possible utility in bariatric cohort. Obes Surg. 2020
Sep;30(9):3570‐3582.
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Genetic Variants and Their Effect on Vitamin and
Mineral Pathways and Response to Supplementation

New
discoveries in
chronic
thoracic pain

Genetics Micronutrition

 Chronic visceral pain is persistent pain emanating
from thoracic, pelvic, or abdominal origin that is
poorly localized with regard to the specific organ
affected.

IAOM‐US

 Genetic variations in specific genes among vitamin and
mineral metabolic pathways are associated with altered
nutrient homeostasis and adverse health outcomes

New
discoveries in
chronic
thoracic pain

 Single nucleotide polymorphisms, SNPs, are the most
common type of genetic variations among people
 In the human genome, SNPs may occur at every 1000
nucleotides, which means that a person may have 4–5
million SNPs
 SNPs are known to impact micronutrient status or
chronic diseases related to micronutrient metabolism
 The ability to identify a person having genetic variants
involved in vitamin and mineral metabolism may reduce
the chance of developing micronutrient deficiencies that
can lead to various diseases
 Studies that associate genetic variants and micronutrient
metabolism have researched vitamin D, vitamin B 12,
folic acid, thiamine, and iron

Epigenetics

33

Epigenomics

 However, epigenetic modifications are dynamic,
and thus, detrimental changes may be reversible.
Hence, external factors/therapeutic interventions
may be capable of modulating the epigenome and
restore normal gene expression for extended
periods of time.
 Targeting these epigenetic mechanisms, such as
persistent stress, may represent a novel approach
to treat chronic visceral pain.

Louwies T, et al. Targeting epigenetic mechanisms
for chronic visceral pain: A valid approach for the
development of novel therapeutics.
Neurogastroenterol Motil. 2019
Mar;31(3):e13500.
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 Although intensive research on
neurobiological mechanisms of chronic pain
has been carried out, this disorder is still
poorly managed by current drugs such as
opioids and nonsteroidal anti‐inflammatory
drugs.
 Inflammation, tissue injury and/or nerve
injury‐induced changes in gene expression in
sensory neurons of the dorsal root ganglion,
spinal cord dorsal horn and pain‐associated
brain regions are thought to participate in
chronic pain genesis; however, how these
changes occur is still elusive.
 Epigenetic modifications including DNA
methylation and covalent histone
modifications control gene expression.
 Recent studies show that peripheral noxious
stimulation changes DNA methylation and
histone modifications and that these changes
may be related to the induction of pain
hypersensitivity under chronic pain
conditions.

New
discoveries in
chronic
thoracic pain

 Neuropathic and inflammatory
pain promote a large number of
persisting adaptations at the
cellular and molecular level,
allowing even transient tissue or
nerve damage to elicit changes
in cells that contribute to the
development of chronic pain
and associated symptoms.

Epigenetics

 There is evidence that injury‐
induced changes in chromatin
structure drive stable changes in
gene expression and neural
function, which may cause
several symptoms, including
allodynia, hyperalgesia, anxiety,
and depression.

IAOM‐US

Liang L, et al. Epigenetic regulation of chronic pain. Epigenomics. 2015;7(2):235‐45.
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 Mounting evidence suggests that changes in
epigenetic mechanisms are involved in the top‐
down or bottom‐up sensitization of pain pathways
and the development of chronic pain.
 Epigenetic changes can lead to long‐term
alterations in gene expression profiles of neurons
and consequently alter functionality of peripheral
neurons, dorsal root ganglia, spinal cord, and brain
neurons.

Galyean S, et al. Personalized nutrition for management of micronutrient deficiency‐literature review in non‐bariatric populations and possible utility in bariatric cohort. Obes Surg. 2020
Sep;30(9):3570‐3582.

New
discoveries in
chronic
thoracic pain
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 prevalence can range up to 25% in adult population
as chronic pain is a common feature of many
visceral disorders, which may or may not be
accompanied by distinct structural or histological
abnormalities.

Descalzi G, et al. Epigenetic mechanisms of chronic pain. Trends Neurosci. 2015 Apr;38(4):237‐46.
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discoveries in
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thoracic pain

Epigenetics

 Epigenetics is the study of heritable modifications in gene expression
and phenotype that do not require a change in genetic sequence to
manifest their effects.
 Environmental toxins, medications, diet, and psychological stresses can
alter epigenetic processes such as DNA methylation, histone acetylation,
and RNA interference.
 As epigenetic modifications potentially play an important role in
inflammatory cytokine metabolism, steroid responsiveness, and opioid
sensitivity, they are likely key factors in the development of chronic pain.
 Although our knowledge of the human genetic code and disease‐
associated polymorphisms has grown significantly in the past decade, we
have not yet been able to elucidate the mechanisms that lead to the
development of persistent pain after nerve injury or surgery.

 Significant laboratory and clinical data support the notion that
epigenetic modifications are affected by the environment and lead to
differential gene expression.

New
discoveries in
chronic
thoracic pain

Epigenetic
‘Memory’ and
Chronic Pain
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Epigenetics and
Chronic Pain
after Thoracic
Surgery

 One gene under such epigenetic control is FKBP5, the gene that encodes the
protein FKPB51, a crucial regulator of the stress axis and a significant driver of
chronic pain states.
 Exposure to stress could drive the susceptibly to chronic pain via epigenetic
modifications of genes within the stress axis such as FKBP5. The possibility that
such modifications, and therefore, the susceptibility to chronic pain, could be
transmitted across generations in mammals and whether such mechanisms may
be evolutionarily conserved across phyla should also be considered.

Géranton SM. Does epigenetic 'memory' of early‐life stress predispose to chronic pain in later life?
A potential role for the stress regulator FKBP5. Philos Trans R Soc Lond B Biol Sci. 2019 Nov
11;374(1785):20190283.
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 Chronic pain after surgery is a major public health problem and a
major concern for perioperative physicians. Thoracic surgery
presents a unique challenge, as thoracotomy is among the highest
risk surgeries to develop persistent postsurgical pain.
 Recent advances have linked chronic pain states to genetic and
epigenetic changes. It is possible that epigenetic changes driving
chronic pain occur in the perioperative setting via histone
modification and DNA methylation.

IAOM‐US

Differential
diagnosis of
abdominal pain

 The transition from acute to chronic pain after thoracic surgery
may be mediated by epigenetics.
 Research is examining pharmaceuticals that inhibits histone
modifications and controls DNA methylation…
 Structural and chemical changes in DNA are influenced by experience
(such as pre‐ or post‐surgical pain)
 Epigenetic modifications are remarkably reversible and heavily
influenced by the environment, to include nutrition
Mauck M, et al. Epigenetics of chronic pain after thoracic surgery. Curr Opin Anaesthesiol. 2014 Feb;27(1):1‐5.
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 Epigenetic analysis is needed to identify mechanisms critical to the
development of chronic pain after injury, and may provide new pathways
and target mechanisms for future drug development and individualized
medicine.
Buchheit T, et al. Epigenetics and the transition from acute to chronic pain. Pain Med. 2012 Nov;13(11):1474‐90.

New
discoveries in
chronic
thoracic pain

 Animal behaviors are affected not only by inherited genes but also by
environmental experiences. For example, in both rats and humans, stressful
early‐life events such as being reared by an inattentive mother can leave a
lasting trace and affect later stress response in adult life. This is owing to a
chemical trace left on the chromatin attributed to so‐called epigenetic
mechanisms. Such an epigenetic trace often has consequences, sometimes
long‐lasting, on the functioning of our genes.
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Abdominal Myofascial Pain Syndrome

Differential
diagnosis of
abdominal
pain

Differential
diagnosis of
abdominal
pain

 Chronical abdominal wall pain
 May account for 10% of general medical practice

 Musculoskeletal Differential Diagnoses, includes
 Abdominal myofascial pain syndrome
 Nerve entrapment
 Rectus abdominis nerve entrapment syndrome
 Involving cutaneous branch of one or more thoracic intercostal
nerves

 Nerve root irritation: thoracic
 Slipped rib tip (8th to 10th)

 There is evidence that the musculoskeletal system is compromised in
some way in most women with chronic pelvic pain and that in 15% of
these cases chronic pelvic pain is associated with abdominal
myofascial pain syndrome.
Montenegro MLLS, et al. Abdominal myofascial pain syndrome must be considered in the differential diagnosis of chronic pelvic pain. European Journal of Obstetrics &
Gynecology and Reproductive Biology 147 (2009) 21–24.

Sharpstone D, Colin‐Jones G. Chronic, non‐visceral abdominal pain. Gut. 1994 Jun;35(6):833‐6.
Srinivasan R, Greenbaum DS. Chronic abdominal wall pain: A frequently overlooked problem. Am J Gastroenterol. 2002; 97,4: 824‐831.
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Anterior Cutaneous Nerve Entrapment Syndrome
 Cutaneous branch at the level of the rectus
abdominis, called anterior cutaneous nerve, T7‐
T11 generally
 Site accounts for 15% to 30%of patients referred
to pain clinic for nonspecific abdominal pain

 Patient complaints:
 Sharply localized pain, with dull persistent ache,
occasionally refers posteriorly
 Pain ranges from mild to excruciating, can be
intermittent or constant, can be relapsing‐
remitting
 Worse with conditions that increase abdominal
pressure or cause nerve traction
 Obesity, post operative scarring, tight clothing

 Better with sitting or lying
Kijima T, et al. Adhesion‐induced chronic abdominal pain: A case report on the diagnostic value of Carnette’s test. J Med Case Rep. 2019; 13,1:93.
Srinivasan R, Greenbaum DS. Chronic abdominal wall pain: A frequently overlooked problem. Am J Gastroenterol. 2002; 97,4: 824‐831.
Appelgate WV. Abdominal cutaneous nerve entrapment syndrome (ACNES): A commonly overlooked cause of abdominal pain. The Permanent Journal. 2002; 6:20‐27.
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Differential
diagnosis of
abdominal
pain
Anterior Cutaneous
Nerve Entrapment
Syndrome

 Clinical findings:
 Superficial tenderness
 Positive skin pinch test
 Carnett’s test
 Palpate the tender region, ask patient to
tense abdominal wall by either elevating
the head/shoulders or by straight leg
raising
 Positive: Pain is the same or worse
indicating
neuropathy
 Negative: Pain is better, indicating a
visceral
source that is now being protected by
the
overlying muscle ‘guard’

Kijima T, et al. Adhesion‐induced chronic abdominal pain: A case report on the diagnostic value of Carnette’s test. J Med Case Rep. 2019; 13,1:93.
Srinivasan R, Greenbaum DS. Chronic abdominal wall pain: A frequently overlooked problem. Am J Gastroenterol. 2002; 97,4: 824‐831.
Chrona E, et al. Anterior cutaneous nerve entrapment syndrome: Management challenges. J Pain Res. 2017; 10:145‐156.
Akhnikh S, et al. Anterior cutaneous nerve entrapment syndrome (ACNES): the forgotten diagnosis. Eur J Pediatr. 2014; 173:445‐449.
Lindsetmo RO, Stulberg J. Chronic abdominal wall pain – A diagnostic challenge for the surgeon. Am J Surg. 2009; 198:129‐134.
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By Henry Vandyke Carter ‐ Henry Gray (1918) Anatomy of the Human Body (See &quot;Book&quot; section
below)Bartleby.com: Gray&#039;s Anatomy, Plate 821, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=541677

 Intercostal nerve entrapment

By Henry Vandyke Carter ‐ Henry Gray (1918) Anatomy of the Human Body (See &quot;Book&quot; section
below)Bartleby.com: Gray&#039;s Anatomy, Plate 821, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=541677

Anterior Cutaneous
Nerve Entrapment
Syndrome

 Prevalence of CPP is 3.8% among women aged 15–73 years, and from
14% to 24% among women of reproductive age, with a direct impact
on marital, social and professional life.
 About 60% of women with CPP never receive a specific diagnosis and
20% are never undergo evaluation

 Ilioinguinal and iliohypogastric nerve entrapments (T12‐L1)

Differential
diagnosis of
abdominal
pain

 Primary cause of chronic pelvic pain, CPP, is difficult to determine,
making treatment potentially inadequate, in part because of the
complex interaction between gastrointestinal, urinary, gynecologic,
musculoskeletal, neurologic and endocrine systems, that are further
influenced by psychological factors…

2/5/2021

Skin Pinch Test and Carnett’s Test

Differential
diagnosis of
abdominal
pain

Differential
diagnosis of
abdominal
pain

Anterior Cutaneous
Nerve Entrapment
Syndrome

Kijima T, et al. Adhesion‐induced chronic abdominal pain: A case
report on the diagnostic value of Carnette’s test. J Med Case Rep.
2019; 13,1:93.
Srinivasan R, Greenbaum DS. Chronic abdominal wall pain: A
frequently overlooked problem. Am J Gastroenterol. 2002; 97,4:
824‐831.
Chrona E, et al. Anterior cutaneous nerve entrapment syndrome:
Management challenges. J Pain Res. 2017; 10:145‐156.
Appelgate WV. Abdominal cutaneous nerve entrapment
syndrome (ACNES): A commonly overlooked cause of abdominal
pain. The Permanent Journal. 2002; 6:20‐27.
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Anterior Cutaneous
Nerve Entrapment
Syndrome
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 Note: Also described in
children
 Cases with 10 to 16 and
year old’s
 All had pain with nausea
[somato‐visceral
referral]

Kijima T, et al. Adhesion‐induced chronic abdominal pain: A case report on the diagnostic value of Carnette’s test. J Med Case Rep. 2019; 13,1:93.
Srinivasan R, Greenbaum DS. Chronic abdominal wall pain: A frequently overlooked problem. Am J Gastroenterol. 2002; 97,4: 824‐831.
Chrona E, et al. Anterior cutaneous nerve entrapment syndrome: Management challenges. J Pain Res. 2017; 10:145‐156.
Akhnikh S, et al. Anterior cutaneous nerve entrapment syndrome (ACNES): the forgotten diagnosis. Eur J Pediatr. 2014; 173:445‐449.
Lindsetmo RO, Stulberg J. Chronic abdominal wall pain – A diagnostic challenge for the surgeon. Am J Surg. 2009; 198:129‐134.
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Differential
diagnosis of
abdominal
pain
Disc
Herniation

 Clinical manifestation of lateral thoracic disc
herniation at T10‐11, T11‐12, or T12‐L1
 Severe abdominal pain
 May have abdominal weakness

 Lateral disc herniation or foraminal stenosis
causing nerve root compression/irritation
 Can cause severe chest or abdominal pain
and dysesthesia
 Pain can be visceral in nature
 Absent abdominal reflexes
 Abdominal weakness may be overlooked,
but coughing, sneezing or straining may
accentuate a ‘bulging’ [at the weak zone] of
the abdominal wall.

 High prevalence: 1% to 5% of all causes of
consultation in general medical practice

Differential
diagnosis of
abdominal
pain

 Ribs 8 to 10 most involved
 Clinically findings:
 Seen in children and adults
 Pain at region of costal margin:
sharp/stabbing/shooting or dull radiating
 Mimics appendicitis, biliary colic, peptic
ulcer, renal colic…

 Caused by minor trauma, seat belt,
previous abdominal surgery, or unknown

Slipping Rib
Tip Syndrome

 Clinically diagnosed
 During Valsalva maneuver, palpate
slipping of the rib during abdominal
contraction
 Hooking maneuver
 Can be confirmed with ultrasound

Fares M, et al. Slipping rib syndrome: Solving the mystery of the shooting pain. Am J Med Sci. 2019; 357:168‐173.
Foley C, et al. Diagnosis and treatment of slipping rib syndrome. Clin J Sport Med. 2019; 29:18‐23.
Van Delft EAK, et al. The slipping rib syndrome: a case report. International Journal of Surgery Case Reports. 2016; 23:23‐24.
Meuwly JY, et al. Slipping rib syndrome: A place for sonography in the diagnosis of a frequently overlooked cause of abdominal or low thoracic pain. American Institute of
Ultrasound in Medicine. 2002; 21:339‐343.

Stetkarova I, et al. Segmental abdominal wall paresis caused by lateral low thoracic disc herniation. Spine. 2007; 32,22:E635‐E639.
Ishii M, et al. Thoracic disc herniation manifesting as abdominal pain alone associated with thoracic radiculopathy. NMC Case Report Journal. 2020; 7:161‐165.
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 Treatment
 Anterior cutaneous
nerve block
 Intercostal nerve block
 Fasciotomy
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Hooking Maneuver
 In a sports clinic:

Differential
diagnosis of
abdominal
pain
Slipping Rib
Tip Syndrome

IAOM‐US

 54 athletes of 362 were identified with
slipping rib tip
 70.4% were female, 29.6% male
 Mean age 19, but ranged from 4 to 40 years
 Average number of specialist consultations
was 2.3
 1/5 of patients given psychiatric diagnosis
 Sports: most commonly running, lacrosse,
field hocky, rowing

Differential
diagnosis of
abdominal
pain

 Treatment





Slipping Rib
Tip Syndrome

NSAIDs, topical anti‐inflammatories
Manual therapy
Injections
Surgical resection

Foley C, et al. Diagnosis and treatment of slipping rib syndrome. Clin J Sport Med. 2019; 29:18‐23.
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Various
treatment
considerations
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Various
treatment
considerations

 Manual therapy
 Micronutrients
 Spinal cord stimulation

Epigenetics
and Chronic
Pain

 Aberrations in the epigenetic landscape have previously been associated with
human diseases such as cancer and schizophrenia, and drugs that target
epigenetic processes are currently used as therapeutic agents.
 Epigenetic processes might regulate long‐term pain states and targeting
epigenetic mechanisms might be useful for the management of chronic pain.
 Recent animal studies have reported injury‐induced changes in epigenetic
processes in the central nervous system.
 The picture that has emerged is that of very complex epigenetic programs that
depend on the injury.
 However, some studies have reported the successful use of nonspecific epigenetic
tools to improve the hypersensitivity that develops in animal models of long‐term
pain states.

 Summary:

 The field of epigenetics and pain is rapidly emerging but further
investigation is needed to fully comprehend the contribution of
epigenetic processes to chronic pain states.
 Although therapeutic approaches targeting these mechanisms might
seem worthwhile, we cannot assert that currently available global
tools such as histone deacetylase inhibitors can be used successfully
for the long‐term treatment of chronic pain states.

Géranton SM, Tochiki KK. Could targeting epigenetic processes relieve chronic pain states? Curr Opin Support Palliat Care. 2015 Jun;9(2):138‐46.
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Various
treatment
considerations

Psychological
Factors

Chronic Pain Following Cardiac Surgery: Prospective Study

Spinal Mobilization Effects on the
Sympathetic Nervous System:

 Chronic post surgical pain has been associated with the
development of anxiety and depressive disorders, sleep
disturbances and fatigue, as well as poor self‐rated health.

 Gate‐control mechanisms and
biomechanical effects

 The science of pain genetics is evolving; investigations of this
nature are complex, requiring extensive research infrastructure for
genotyping and related proteomic methods.
 Three psychological factors that do show promise as
modifiable, potential risk factors include pain‐related beliefs,
gender‐based pain expectations and somatic preoccupation
and coping.

McGillion MH, et al. Examination of psychological risk factors for chronic pain following cardiac surgery: protocol for a prospective
observational study. BMJ Open. 2019 Mar 1;9(2):e022995.
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Various
treatment
considerations

Manual
Therapy

 Anatomical positioning of the
sympathetic trunk and paravertebral
ganglia
 Sympathetic dampening with
mechanical hypoalgesic effect in
both healthy and symptomatic

 Multi‐system centrally coordinated
response

Manual
Therapy

Traction:
 Enhances modulation of
mechanoreceptor activity
 Direct relationship with sympathetic‐
somatic convergence – Visceral
Treatment ?

Kingston L et al. The effects of spinal mobilizations on the sympathetic nervous system: A systematic review. Manual Therapy 19 (2014) 281‐287.
Tsirakis and Perry. The effects of a modified spinal mobilisation with leg movement (SMWLM) technique on sympathetic outflow to the lower limbs. Manual Therapy 20 (2015) 103‐108
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 In a study of 60 women suffering from primary dysmenorrhea. Subjects
were randomly divided in two groups (A and B).
 Group A was treated with neuromuscular manual lumbosacral and abdominal
therapy sessions twice per week for 4 weeks, NMT.
 Group B was treated with exercise PT and given ibuprofen or naproxen because
they are considered the best painkillers for this condition.

 Results: Both therapies had significant short‐term effects in reducing the
perception and duration of pain.
However, NMT provided more improvements in the duration of pain. NMT
had a long‐term effect on perception and duration of pain with positive
effects of treatment after 4 weeks. Improvement gradually decreased after
4 weeks.
 Conclusions: In the treatment of primary dysmenorrhea, NMT represents a
valid therapeutic alternative method to PT. NMT is free from potential
adverse effects of analgesics, is noninvasive, and is easy to perform.

Barassi G, et al. Somato‐Visceral Effects in the Treatment of Dysmenorrhea: Neuromuscular Manual Therapy and Standard Pharmacological Treatment. J Altern Complement Med. 2018
Mar;24(3):291‐299.
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Various
treatment
considerations

 Chronic pain after cardiac surgery is associated with younger age
 Majority of studies report no association with the type or length of
surgery

IAOM‐US

Various
treatment
considerations

Micronutrients
‐ animal studies

 L‐acetylcarnitine, a drug marketed for the treatment of chronic pain,
causes analgesia by epigenetically up‐regulating type‐2 metabotropic
glutamate (mGlu2) receptors in the spinal cord.
 Because the epigenetic mechanisms are typically long‐lasting, we
hypothesized that analgesia could outlast the duration of L‐
acetylcarnitine treatment in models of inflammatory and neuropathic
pain.
 A seven‐day treatment with L‐acetylcarnitine produced an
antiallodynic effect

 L‐Acetylcarnitine‐induced analgesia persisted for at least 14 days after
drug withdrawal.
 In contrast, the analgesic effect of pregabalin, amitryptiline, ceftriaxone,
and N‐acetylcysteine disappeared seven days after drug withdrawal.
 L‐acetylcarnitine treatment enhanced mGlu2/3 receptor protein levels in
the dorsal region of the spinal cord. This effect also persisted for two
weeks after drug withdrawal and was associated with increased levels of
acetylated histone H3 bound to the Grm2 gene promoter in the dorsal
root ganglia.
 When treated for 2 weeks with L‐Acetylcarnitine, analgesia persisted 37
days after drug withdrawal, compared to 15 days for the pregabalin,
amitryptiline, tramadol…

Notartomaso S, et al. Analgesia induced by the epigenetic drug, L‐acetylcarnitine, outlasts the end of treatment in mouse models of chronic inflammatory and neuropathic pain. Mol
Pain. 2017 Jan;13:1744806917697009

56

2/5/2021

Various treatment
considerations

 Effects of natural compounds on models of neuropathic pain
induced by chronic constriction injury of the sciatic nerve.

Various
treatment
considerations

 Systemic administration of koumine (an indole alkaloid presents in
Gelsemium elegans[a type of grass]) mechanical allodynia in rats by
reducing astrocyte‐mediated neuroinflammation.

 Combination of several natural products, including N‐
Palmitoylethanolamide (PEA) [found in soy lecithin, egg yolk], beta‐
caryophyllene [in cannibus], carnosic acid [found in rosemary and
sage] and myrrh extract administered orally, was as effective as
gabapentin, a first line drug for treating neuropathic pain in a
chronic constriction injury.
 Antinociceptive effects of the methanol extract ofAnisomeles
indica [catmint plant]

Nutraceuticals
‐ animal studies

Nutraceuticals

 Bulleyaconitine A, a diterpenoid alkaloid isolated from Aconitum
Bulleyanum [monk’s hood], produced antinociceptive effect

 The results of this systematic
review article indicated that
this herb can reduce
frequency, duration and pain
severity of migraine, with a
low rate of side effects.

Nieto FR, et al. Editorial: Mechanisms and New Targets for the Treatment of Chronic Pain. Front Pharmacol. 2020 Sep 29;11:600037.
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Various
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 Music can enhance analgesia
and antiseizure effects of several
drugs in animal models of pain.
 Playlist comprised several
Mozart compositions.
 Although the analgesic effects
of music “per se” or as adjunct
to analgesic drugs have been
previously described in patients,
this particular study presented
the first animal study on music‐
enhanced antinociceptive
activity of analgesic drugs.

Various
treatment
considerations

 Chronic abdominal pain is a debilitating condition known for its
multifactorial nature. Despite varying etiologies of abdominal pain,
this series suggests BurstDR spinal cord stimulator sustained for >2
years might be effective as a treatment for abdominal pain syndromes.
 Anterior Cutaneous Nerve Entrapment Syndrome (ACNES) is a
debilitating neuropathic pain condition. DRG stimulation was found
effective with an implanted DRG Axium System.

 Chronic abdominal pain (CAP) can arise from multiple conditions,
including inflammatory disorders, trauma because of injury or surgery,
or structural or functional causes.

Spinal cord
stimulator for
abdominal/visceral
pain

 Twenty‐three of 24 subjects had successful trial stimulation and proceeded
to permanent implant. After 12 months of treatment, 78.3% of subjects
were responders (pain relief of ≥50%) and 14 of 22 subjects (63.6%) were
remitters (sustained ≤3.0‐cm visual analog scale scores). Secondary
outcomes, including assessments of disability, mental and physical well‐
being, sleep quality, perception of improvement, and satisfaction, showed
greatly improved quality of life. Most subjects also reported concurrent
reduction or resolution of nausea and/or vomiting

Richter B, et al. The Efficacy of BurstDR Spinal Cord Stimulation for Chronic Abdominal Pain: A Clinical Series. World Neurosurg. 2020 Jun;138:77‐82.
Mol FMU, Roumen RM. DRG Spinal cord stimulation as a solution for patients with severe pain due to anterior cutaneous nerve entrapment syndrome: A case series. Neuromodulation.
2018; 21,3:317‐319.
Kapural L, et al. Treatment of chronic abdominal pain with a 10‐kHz spinal cord stimulation: Safety and efficacy results from a 12‐month prospective, multicenter, feasibility study. Clin
Transl Gastroenterol. 2020; 11:e00133.

Nieto FR, et al. Editorial: Mechanisms and New Targets for the Treatment of Chronic Pain. Front Pharmacol. 2020 Sep 29;11:600037.
Lunde, S. J., Vuust, P., Garza‐Villarreal, E. A., and Vase, L. (2019). Music‐induced analgesia: how does music relieve pain? Pain 160, 989–993.
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 Traditional Chinese medicine
herb from the rhizome of
Ligusticum chuanxiong, for
the treatment of migraine.

 In addition, this compound showed anxiolytic effects and improved
gastrointestinal function in rats with chronic visceral pain.

Nieto FR, et al. Editorial: Mechanisms and New Targets for the Treatment of Chronic Pain. Front Pharmacol. 2020 Sep 29;11:600037.
Ji RR, et al. Pain regulation by non‐neuronal cells and inflammation. Science. 2016; 354, 572–577.
Finnerup N B, et al. Pharmacotherapy for neuropathic pain in adults: a systematic review and meta‐analysis. Lancet Neurol. 2015; 14, 162–173.

Music
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Various
treatment
considerations

Spinal cord stimulator for
back/leg and
abdominal/visceral pain

 Chronic pain affects roughly 50 million Americans, or 20.4% of the
national population

Various
treatment
considerations

 Spinal cord stimulation (SCS) is a cost‐effective interventional
treatment modality for patients with chronic neuropathic and
radicular pain.
 traditionally used for patients with post‐laminectomy syndrome,
complex regional pain syndrome, or chronic back pain that is
refractory to other less invasive techniques.
 There have been a few cases describing the use of SCS at higher
levels to successfully obtain coverage of visceral abdominal pain.
 This case involved a patient who suffered from chronic back pain and
radiculopathy with post‐laminectomy syndrome as well as chronic
abdominal pain.

 Spinal cord stimulation (SCS) is a well‐established treatment
modality for chronic pain.
 Thoracic radiculopathy has been reported as a complication of SCS
paddle lead implantation by several authors and commonly presents
as abdominal pain.

 Of 86 cases, 7 patients who had immediate postoperative
abdominal pain, 8%.

Spinal cord
stimulator
causing
abdominal pain

 High‐frequency SCS alleviated the patient's post‐laminectomy pain as
well as his abdominal pain.
 Adds to the growing evidence supporting the use of SCS for treating
chronic visceral pain syndromes.

 All patients with immediate postoperative abdominal pain and no
other neurologic deficits after thoracic paddle lead implantation
for SCS should first be treated conservatively with observation
and pain management.
Lee JL, et al. Immediate abdominal pain after placement of thoracic paddle leads for spinal cord stimulation: A
case series. Stereotact Funct Neurosurg. 2018;96(6):400‐405.

Berger AA, et al. 10 kHz Spinal Cord Stimulation for Combined Alleviation of Post‐Laminectomy Syndrome and Chronic Abdominal
Pain: A Case Report. J Pain Res. 2020 Apr 30;13:873‐875
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 Etiology of immediate postoperative abdominal pain after thoracic
paddle lead implantation for SCS is most likely thoracic
radiculopathy. We hypothesize that small, transient epidural
hematomas could be the cause of this thoracic radiculopathy.
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 Better understanding of symptoms and interactions
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 Think about various inventories: McGill Pain Questionnaire,
Catastrophizing Questionnaire
 Discoveries in research and deeper anatomical ‐ molecular –
studies now explain these experiences.

Summary

 Research over the years has gone from macroscopic, to cellular, to
molecular (genetics), to epigenetics… thanks to more advanced
techniques and equipment

Summary

 Any pathology, of longer than 2‐3 months duration, consider a
multifocal condition.






What we say: education, reassurance
What we do: all encompassing from structure to movement
Referral / specialty sources: pain control
What our patients do: Healing 101





 What comes to mind based on what you’ve learned or experienced?

 Greatest success in outcomes, then, will be multifocal.
 What might you be adding to your plan of care?
 What are you doing now that optimizes outcomes?
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 Greatest success in outcomes, then, will be multifocal.
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Sleep
Nutrition
Stress management – sense of well being
Encourage movement

IAOM‐US
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Questions?

vphelps@iaom-us.com

65

IAOM‐US

What’s Next?

66

