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James Demetrious, DC, DABCO

● Active Practice >38 years

● Diplomate, American 
Board of Chiropractic 
Orthopedists

● Diplomate, International 
Academy of 
Neuromusculoskeletal 
Medicine

Clinician
● Post-Grad. > 24 years

● NCMIC Speakers’ Bureau 
for>10 years

● Northeast College of 
Health Sciences

● PostGradDC

Educator
● Academy of Chiropractic 

Orthopedists 
Distinguished Service and 
Fellow Awards

● American College of 
Chiropractic Orthopedists 
Outstanding 
Achievement Award

Honors

● Over 31 Peer-Reviewed 
chiropractic journal 
articles.

● Many Contributions to 
NCMIC Examiner and 
Podcast

Publications
● Editorial Reviewer for 

journals Spine, Annals of 
Internal Medicine, and 
Clinical Anatomy

● Former Managing Editor 
of Journal of Chiropractic 
Orthopedists

Editorial Community
● Lower Cape Fear Hospice, 

Board Member

● Founder, Past-President 
Wilmington Autism 
Society

● Optimists Club – Safety 
Officer
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Disclosures
● Dr. Demetrious owns and operates 
PostGradDC.com, a company that offers advanced 
online post-graduate continuing education.

● Dr. Demetrious is a member of the NCMIC 
Speakers’ Bureau. He teaches advanced continuing 
education course work throughout the United 
States.

● Text and graphics on the following slides are 
presented for educational purposes. Meticulous 
references and attribution have been made to 
respective authors and copyright holders.
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Disclaimer

●The views and opinions expressed in 
this presentation are solely those of 
the author.

●Dr. Demetrious and PostGradDC 
do not set practice standards.

●We offer this only to educate and 
inform.
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Full-time D.C.s can attend an 8-hour qualifying seminar 
and receive a 5% discount for 3 consecutive years on the 
renewal of their malpractice insurance premium (2.5% 

discount for part-time D.C.s).

To receive the discount, the DC can email or fax a copy of 
their CE form to NCMIC.

NCMIC does not set practice standards. Information 
and opinions expressed are are offered as educational 

material by the lecturer.

Earn NCMIC Premium Discounts
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Purpose…
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●Chiropractic is Under 
Attack…Again

1. Industry Funding and Conflicts 
of Interest

2.Selection Bias in Included 
Studies

3.Over-Reliance on RCTs

4.Author Bias or Ideological 
Influence

5. Inconsistencies in Quality

6.Slow Updating of Reviews

7.Bias Through Omission

Purpose!
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Highly powered research confirms 
the benefit of CHIROPRACTIC.
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How Do We Shine Above All Other?
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In cLBP patients, SMT reduced both clinical pain and aversiveness 
(fear and expected pain). 
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Magnificent Insight from Harvard and our DCs…

10



6

11James Demetrious, DC, DABCO

11

James Demetrious, DC, DABCO 12

12



7

James Demetrious, DC, DABCO 13

13

James Demetrious, DC, DABCO 14

14



8

James Demetrious, DC, DABCO - PostGradDC.com 15

●The brainstem is one of the 
most vulnerable brain 
structures in many 
neurological conditions, such 
as pain, sleep problems, 
autonomic dysfunctions, and 
neurodegenerative disorders. 

●Diffusion tensor imaging and 
tractography provide 
structural details and 
quantitative measures of 
brainstem fiber pathways.
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Grand Rounds
Why Pain is Not Mechanical or 

Inflammatory
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Presented by: David Seaman, DC, DACNB
Moderated by: James Demetrious, DC, DABCO

18



10

James Demetrious, DC, DABCO - PostGradDC.com 19

David Seaman, DC, DACNB 
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Natural management of all painful spinal conditions are based on the patients 
response to care – it is impossible to predict in advance, which treatment will 
best serve the patient. Treatment options for IDDs and other painful spinal 
conditions:

• Manual care
- HVLA manipulation
- Distraction
- End range loading
- Soft tissue mobilization
- Nerve mobilization

• Exercise
- Stabilization
- Cardiovascular
- Sensory-motor

Natural management of Msk Pain

• Psychosocial
- Education
- Reassurance
- Referral

• Anti-inflammatory 
nutrition

- Diet
- Supplements

23

Bonnet CS, Walsh DA. Osteoarthritis, angiogenesis and inflammation. 
Rheumatology (Oxford). 2005 Jan;44(1):7-16
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Electron micrograph of skeletal muscle.

Which one is normal??

26



14

Representative transmission electron microscopy of longitudinal sections 
of human skeletal muscle from a lean (T) and a type 2 diabetic (DM) 
research volunteer are shown (bar = 2.5 µm). The thickness of the 
perinuclear distribution of subsarcolemmal mitochondria was measured 
using image analysis (National Institutes of Health image 1.61) and can be 
observed to be substantially depleted in type 2 diabetes.
Ritov VB et al. Deficiency of subsarcolemmal mitochondria in obesity and 
type 2 diabetes. Diabetes 2005; 54(1):8-14.
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Harvard
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• Nociceptive pain

• Ectopic nociceptive pain 
       [that transiently presents as neuropathic-like pain but  
       resolves/improves as nociceptive]

• Neuropathic pain

• Psychogenic pain
   (psychologic)

Pain syndrome classification

35

Neuropathic pain: if axons are 
damaged and unable to 
heal

: if epineurium is 
inflamed and group IVs are 
activated

Ectopic nociceptive pain: if axons 
are inflamed

Can have all 3 present 
36
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Diagnostic 
categories of 
pain 
• Mechanical pain

• Radiating leg pain

• Cancer pain

• Pain due to infection

• Rheumatological pain

• Visceral pain

• Inflammatory pain

Nociceptive 
pain (caused by stim 
of group IVs)

Ectopic 
nociceptive 
pain (caused by 
inflamed axons)

Neuropathic 
pain (caused by 
damaged unhealed NS)

Mechanism 
of pain 
generation:

37

Extrafusal muscle fibers

Intrafusal muscle fibers
a -motone

uron

g-motone
uron

WRCGRC
Para VGSNS 

terminal

Group IV

• Epinephrine       
• Glucocorticoids

Adrenal

Excite, modulate group 
IVs, SNS terminal and 
local cells

Brain-limbic: 
Pain

Hypothalamus

© 2005 Dr. David Seaman

Brainstem: 
Autonomic 
symptoms
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Thalamus

Pit

• Substance P
• CGRP
• Glutamate
• Glycine
• GABA
• Acetylcholine
• Serotonin
• Bombesin
• Neuropeptide Y
• Neurotrophins
• Vasoact int pep

• Glutamate
• GABA
• Acetylcholine
• Norepinephrie
• Adenosine
• Potassium
• ATP
• Estrogen
• Glucocorticoids
• CRF
• Substance P
• Neurokinin A
• Cholecystokinin
• Somatostatin
• Bombesin
• Angiotensin II
• Neuropeptide Y

• Endorphin
• Enkephalin
• Dynorphin
• Nerve growth factor
• Brain-derived neurotrophic factor
• Glial-derived neurotrophic factor
• FGF, PDGF, VEGF 

• Bradykinin
• Hydrogen ions
• Prostaglandin E2 (E1,3)
• Leukotriene B4 (B5)
• Resolvins, lipoxins, NPs
• Serotonin
• Histamine
• Interleukin-1
• Interleukin-6
• Tumor necrosis factor
• Interleukin-10, [IL-4]

• Norepinephrine
• Neuropeptide Y
• ATP
• Adenosine
• Prostaglandins
• Prostacyclin
• 5-HETE
• 12-HETE
• EDRF (e/nNO)

Cell-derived mediators
Cell-Cell Communication

Glia:
IL-1,6
TNF
PGE2

38
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Pro-inflammatory: IL-1, IL-6, IL-17, TNF 

Anti-inflammatory: IL-10

42
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Nerve fibers in cat knee joint

Afferents         630  (100%) 
Med Articular Nerve

Sympathetic Fibers          500  

Group I  (A-a) Fibers   0  (0%) 

Group II (A-b) Fibers  59  (9%) 

Group III (A-d) Fibers  131 (21%) 

Group IV (C)  Fibers  440 (70%) 

Schmidt R, Schaible H, Mefslinger K et al. Silent and active nociceptors: 
structure, functions, and clinical implications. In Gebhart et al. eds. Proc 7th 
World Congress Pain, 1993, Paris, France. IASP Press: Seattle; 1994: p. 213-250

Efferents

46



24

(Not seen a-mn, g-mn, postgang symp C)

Group Ia - 144   Group Ib - 72 
Group II -  154          
Group III - 146         
Group IV (C) - 1000

(Lat gastocnem in cat)

a-mn  - 382     
b-mn   -  14       
g-mn   - 324    
GR C  - 1000      

Motor Fibers                  Sensory Fibers

beginning
beginning

beginning
Mense S. Muscle Pain. Philadelphia: Lippincott, Williams & Wilkins; 2001: p.26-30

(dermis)

47

Levine JD, Cordere TJ, Basbaum AI. The peripheral nervous system 
and the inflammatory process. Proc Vth World Cong Pain. New York: 
Elsevier; 1988: p.33-43

Sensory c

Motor c

Mesoderm
- Somatic
- Visceral

Peripheral
neuroectoderm

Central
neuroectoderm

48



25

Neuro 
ectoderm = 
CNS & PNS

Mesoderm = somatic and 
visceral tissues

49

Ia,b
II
III
IV

Sensory (S) and motor 
(M) fiber terminology:

Aα: S = Ia	&	Ib
  M = α-mn
Aβ: S = group	II
  M = β-mn
Aγ: M = γ-mn
Aδ: S = group III
B: M = pre gang
C: S = group IV
      M = post gang

Aα
Aβ
Aγ

C

B

50
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Schmidt RF. Neurophysiological 
mechanisms of arthritic pain. In 
Patterson MM, Howell JN. The central 
connection: somatovisceral-
viscerosomatic interaction. 1989 
International Symposium. Am Acad 
Osteopathy; 1992: p.130-151.

N- group III afferent

P- perineurium

L- lymph

F- fat

*- dense CT

V- vein

51

Group IV

© 2005 Dr. David Seaman

ThalamusBrain’s limbic system:Pain & malaise 
system Pain

NTSMalaise Glial cytokine 
release

Neutrophil

Lymphocyte

Macrophage

Platelet

Mast cell

Fibroblast
Endothelial 
cell

1. IL-1, IL-6, 
TNF, PGE2, 
ROS 2. IL-1, IL-6, 

TNF, PGE2, 
ROS

3. IL-1, IL-6, 
TNF, PGE2, 
ROS

** Cord glia mediators enhance group IV 
mediator release & 2nd order neuron excitability

**

52
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We have classified these identified genes into 
four major clusters: genes that are able to 
influence: 

(1) the activity of peripheral cells (e.g., 
monocytes) that release proinflammatory 
mediators

(2) the activity of nociceptive afferent fibers 

(3) central nervous system pain processing 
systems (spinothalamic tracts and interneurons) 

(4) the production of proinflammatory mediators 
from cells within the central nervous system 
(e.g., microglia and astrocytes)

Diatchenko L, Nackley AG, Slade GD, Fillingim RB, Maixner W. Idiopathic pain 
disorders - pathways of vulnerability. Pain  2006; 123:226-30

53
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Group IV

© 2005 Dr. David Seaman

ThalamusBrain’s limbic system:Pain & malaise 
system Pain

NTSMalaise Glial cytokine 
release

Neutrophil

Lymphocyte

Macrophage

Platelet

Mast cell

Fibroblast
Endothelial 
cell

1. IL-1, IL-6, 
TNF, PGE2, 
ROS 2. IL-1, IL-6, 

TNF, PGE2, 
ROS

3. IL-1, IL-6, 
TNF, PGE2, 
ROS

** Cord glia mediators enhance group IV 
mediator release & 2nd order neuron excitability

**

(genes)
(genes)

(genes)

(genes)

(genes)

55

Levine JD, Cordere TJ, Basbaum AI. The peripheral nervous system 
and the inflammatory process. Proc Vth World Cong Pain. New York: 
Elsevier; 1988: p.33-43

Sensory c

Motor c

Mesoderm
- Somatic
- Visceral

Peripheral
neuroectoderm

Central
neuroectoderm
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Pro-inflammatory mediators:
IL-1 (interleukin-1)
IL-6 (interleukin-6)
TNF (tumor necrosis factor)  
PGE2 (prostaglandin E2)
ROS (free radicals)

Neutrophil

Lymphocyte

Mast cell

Endothelial 
cell

Lymphocyte

Macrophage

Fibroblast

Platelet

PAIN

* The unmyelinated beginnings of 
group IV afferents have receptors 
for numerous mediators, both pro- 
and anti-inflammatory.

*
*

*
*

*

Visceral 
symptoms

• Hypothalamus
• Medulla
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Pro-inflammatory mediators:
IL-1 (interleukin-1)
IL-6 (interleukin-6)
TNF (tumor necrosis factor)  
PGE2 (prostaglandin E2)
ROS (free radicals)

Neutrophil

Lymphocyte

Mast cell

Endothelial 
cell

Lymphocyte

Macrophage

Fibroblast

Platelet

PAIN

* The unmyelinated beginnings of 
group IV afferents have receptors 
for numerous mediators, both pro- 
and anti-inflammatory.

*
*

*
*

*

Visceral 
symptoms

• Hypothalamus
• Medulla
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Published 
between 1983-
1994; during 
period when 
“mechanical pain” 
became popular.
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With inflammation, 75% of 
Gr IIIs and 83% of Gr IVs 
exhibit resting discharge.
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Inflammation leads to 
the development of 
“mechanical pain.”

65

Inflammation leads to 
the development of 
“mechanical pain.”

Published 
between 1983-
1994; during 
period when 
“mechanical pain” 
became popular.

66
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Important Pain Terms

Casey K. Nociceptors and their sensitization. In Willis W. ed. 
Hyperalgesia and allodynia. New York: Raven Press; 1992; p.13-15

• Sensitization: abnormally low 
nociceptor thresholds* induced by the 
presence of chemical irritants, low 
pH, and perhaps norepinephrine

*Group IVs are actually brought closer 
to threshold due to the presence of pro-
inflammatory chemistry.

67

Peripheral Nociceptive Sensitization
•  The resting discharge of the 
medial articular nerve of the cat 
knee joint consists of some 1,800 
impulses per 30-second intervals. 
• During inflammation, the resting 
discharge increases to 11,000 
impulses (60 to 367 per sec).
Schmidt RF, Schaible HG, Mefslinger K, Heppelmann, Hanesch U, 
Pawlak M. Silent and active nociceptors: structure, functions, and 
clinical implications. Proc 7th World Cong Pain. Prog Pain Res Manag 
Vol 2. Seattle: IASP; 1994: p.213-264

68



35

•  During normal movements 
without inflammation, some 4,400 
impulses are generated over a 30-
sec interval (147 per sec).  
• With inflammation the same 
movement generated some 30,900 
impulses reflecting a 7-fold 
increase (1030 per sec).
Schmidt RF, Schaible HG, Mefslinger K, Heppelmann, Hanesch U, Pawlak M. Silent 
and active nociceptors: structure, functions, and clinical implications. Proc 7th 
World Cong Pain. Prog Pain Res Manag Vol 2. Seattle: IASP; 1994: p.213-264

Peripheral Nociceptive Sensitization

69

1. High intensity barrage from   
nociceptors

2. Glial cell activation
3. Dorsal horn reorganization
4. Phenotypic switching
5. NMDA activation

Causes of central sensitization

Outcome is hyperexcitable 
spinothalamic neurons - innocuous 
mechanical stimuli perceived as painful. 

70
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3. Dorsal horn 
reorganization

71

Pain
72
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Pain

Peripheral inflammation 
leads to sprouting of group II 
mechanoreceptive axon 
terminals that synapse with 
spinothalamic neurons, which 
recede as inflammation moves 
toward resolution.  

73

Pain

Baba H, Doubell TP, Woolf CJ. Peripheral 
inflammation facilitates A fibre-mediated 
synatptic input to the substantia gelatinosa 
of the adult rat spinal cord. J Neurosci. 
1999;19:859-67.

Kohoma I et al. Synaptic reorganization in 
the substantia gelatinosa after peripheral 
nerve neuroma formation: aberrant 
innervation of lamina II neurons by A-beta 
afferents. J Neurosci. 2000;20(4):1538-49.

Okamoto M et al. Functional reorganization 
of sensory pathways in the rat spinal dorsal 
horn following peripheral nerve injury. J. 
Physiol. 2001; 532(1):241-50.

Hughes DI et al. Lack of evidence for 
sprouting of A{beta} afferents into the 
superficial laminas of the spinal cord dorsal 
horn after nerve section. J. Neurosci. 2003; 
23(29):9491-99. 

74
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A-beta fiber phenotype switching…

Woolf CJ, Costigan M. Transcriptional and posttranslational 
plasticity and the generation of inflammatory pain. Proc Natl Acad 
Sci. 1999; 96(14):7723-7730

After inflammation, there is a 
NGF-dependent increase in 
substance P expression in C 
fibers, but also a novel 
expression of this 
neuropeptide in some large A 
fibers as well. 

75

Mackey S. Mechanisms of 
inflammatory pain: Therapeutic 
implications. J Clin Rheumatol. 
2004;10: S5–S11 

76
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Rang HP et al. Nociceptive peripheral neurons: cellular properties. In Wall PD, Melzack R. 
Textbook of pain. 3rd ed. NY: Churchill Livingstone; 1994: p. 57-78

Melzack & Wall – Textbook of Pain, 1994 

77

Levine JD, Cordere TJ, Basbaum AI. The peripheral nervous system 
and the inflammatory process. Proc Vth World Cong Pain. New York: 
Elsevier; 1988: p.33-43
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Levine JD, Cordere TJ, Basbaum AI. The peripheral nervous system 
and the inflammatory process. Proc Vth World Cong Pain. New York: 
Elsevier; 1988: p.33-43

Sensory c

Motor c

Mesoderm
- Somatic
- Visceral

Peripheral
neuroectoderm

Central
neuroectoderm

79

Rang HP et al. Nociceptive peripheral neurons: cellular properties. In 
Wall PD, Melzack R. Textbook of pain. 3rd ed. NY: Churchill 
Livingstone; 1994: p. 57-78

80
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Extrafusal muscle fibers

Intrafusal muscle fibers
a -motone

uron

g-motone
uron

WRCGRC
Para VGSNS 

terminal

Group IV

• Epinephrine       
• Glucocorticoids

Adrenal

Excite, modulate group 
IVs, SNS terminal and 
local cells

Brain-limbic: 
Pain

Hypothalamus
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A
nt

er
ol

at
er

al
 P

at
hw

ay• Limbic     
• HYP    
• PAG    
• NRM    
• LC

*

*

*

DLF (+,-)

Thalamus

Pit

• Substance P
• CGRP
• Glutamate
• Glycine
• GABA
• Acetylcholine
• Serotonin
• Bombesin
• Neuropeptide Y
• Neurotrophins
• Vasoact int pep

• Glutamate
• GABA
• Acetylcholine
• Norepinephrie
• Adenosine
• Potassium
• ATP
• Estrogen
• Glucocorticoids
• CRF
• Substance P
• Neurokinin A
• Cholecystokinin
• Somatostatin
• Bombesin
• Angiotensin II
• Neuropeptide Y

• Endorphin
• Enkephalin
• Dynorphin
• Nerve growth factor
• Brain-derived neurotrophic factor
• Glial-derived neurotrophic factor
• FGF, PDGF, VEGF 

• Bradykinin
• Hydrogen ions
• Prostaglandin E2 (E1,3)
• Leukotriene B4 (B5)
• Resolvins, lipoxins, NPs
• Serotonin
• Histamine
• Interleukin-1
• Interleukin-6
• Tumor necrosis factor
• Interleukin-10, [IL-4]

• Norepinephrine
• Neuropeptide Y
• ATP
• Adenosine
• Prostaglandins
• Prostacyclin
• 5-HETE
• 12-HETE
• EDRF (e/nNO)

Cell-derived mediators
Cell-Cell Communication

Glia:
IL-1,6
TNF
PGE2

81

Neutrophil

Lymphocyte

Macrophage

Platelet

Mast cell

Fibroblast

Extrafusal muscle fibers

Intrafusal muscle fibers
a -motone

uron

g-motone
uron

WRCGRC

6 Injury sources

MsK and Visceral tissue 
Complex inflammation

Excite, 
Modulate

Excite             
via NF-kB, etc.

Excite, 
Modulate

Endothelial 
cell

Para VG

• LTB4, LTB5   
• PGE1,PGE2,PGE3 
• PGI2, PGI3           
• Lipoxins            
• Resolvins             
• Maresins            
• TXA1,TXA2,TXA3 
• 5-HT             
• Histamine                
• IL-1, IL-6, TNF        
• IL-10                     
• Growth factors (NGF)     
• Opioids 

• Substance P   
• CGRP

• ATP*      
• K+ ions*           
• Hydrogen ions*

• Norepinephrine 
• Prostaglandins

SNS 
terminal

Group IV

• Epinephrine       
• Glucocorticoids

Adrenal

Excite, modulate 
group IV & SNS 
terminal 

Brain-limbic: 
Pain

Hypothalamus
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Brainstem: 
Autonomic 
symptoms

• Microtrauma           
• Lack of exercise 
• Lack of sleep      
• Stress                 
• Dietary

•Limbic     
• HYP    
• PAG    
• LC       
• NRM   

*

*

*

DLF (+,-)

Thalamus

PitDead cells discharge 
contents*

Intact cells 
produce 
and 
release
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Excite

Kinins activated 
• Bradykinin         
• Kallidin

SRT

SHT

STT

Glia:
• IL-1,6
• TNF
• PGE2

• Macrotrauma

• Opioids            
• Bradykinin                
• Serotonin                   
• Histamine                  
• Substance P 
• PGE1,PGE2,PGE3 

(IL-17)
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• TXA1,TXA2,TXA3 
• 5-HT             
• Histamine                
• IL-1, IL-6, TNF        
• IL-10                     
• Growth factors (NGF)     
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• Substance P   
• CGRP

• ATP*      
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Pain

Hypothalamus
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Brainstem: 
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• Substance P 
• PGE1,PGE2,PGE3 

(IL-17)

83

Questions and Discussion

●Thoughts?
●Pain generators?

●Neurologic compromise?

●Pain biomarkers?

●Means to objectively measure pain and 
mitigation through chiropractic?

●Future research?

James Demetrious, DC, DABCO
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Upcoming Grand Rounds Schedule

Upcoming Rounds

● May 6, 2025 – Radiology Errors – Cliff Tao, DC, 
DACBR

● June 3, 2025 – Chiropractic Adjustments and IVD 
Herniations

The First Tuesday of the Month at 8PM EST

James Demetrious, DC, DABCO
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The PostGradDC Certifications

86

● Our PostGradDC Certifications

● Our coursework is approved by the American College of 
Chiropractic Orthopedists, and the International Academy 
of Neuromusculoskeletal Medicine and PACE.

● Each certification entails 10 CE hours of designated recorded 
and live coursework.

The PostGradDC Certifications

James Demetrious, DC, DABCO - PostGradDC.com

86
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Credit

James Demetrious, DC, DABCO

●You must complete the Class Survey to receive your Certificate of 
Completion and license renewal credit (for those doctors practicing in 
PACE approved states):

●Go to PostGradDC.com, log onto your account, go to My Account 
and click on the class. 

●Complete the survey. 
● Click 'Submit.’

●On the next page to appear, click 'Mark Complete.’

●Your class certificate will be available under your account.

87

PostGradDC.com

Thank you!

James Demetrious, DC, DABCO
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