
	

Editor’s	note:	

Rome	and	Waterhouse	continue	their	exploration	of	the	spinal	lesions	or	
levels	of	dysfunction	known	to	chiropractors	as	indicative	of	the	

Vertebral	Subluxation	Complex	(VSC).	
	 This	5th	paper	in	our	new	series	of	six	documents	evidence	supportive	of	
Principle	4,	that	there	are	‘signs,	symptoms,	and	a	range	of	conditions	
associated	with	segmental	and	neural	disturbance’	as	documented	by	medical	
authors.		
	 All	papers	in	this	series	are	listed	at	the	conclusion	of	this	paper.	Further.	
hese	papers	are	also	collected	on	the	Journal	website	as	‘MasterClasses’	as	an	
invaluable	reference	base.	
	 To	maximise	the	usefulness	of	these	papers,	each	key	narrative	element	is	
immediately	supported	by	a	compendium	of	source	references,	a	departure	
from	the	usual	practice	of	collecting	cited	references	at	the	end	of	the	work.	

Phillip	Ebrall	
Editor	

The Vertebral Subluxation premise: 
Principle 4, Segmental and neural disturbance is 
associated with clinical signs and symptoms, and a range 
of conditions 

Peter L Rome and John D Waterhouse

CLINICAL

Narrative: This is the fifth of a 6-paper series which presents a descriptive narrative of the Western 
medical literature to identify and report evidence for each of the five principles of the Vertebral 
Subluxation Complex (VSC) premise as established in 1947 by Janse, Houser, and Wells (National 
College of Chiropractic). This literature includes Chiropractic papers in the medical indices and is 
additional to that from the chiropractic perspective which is available in the electronic Index to 
Chiropractic Literature. 
This paper presents the evidence for Principle Four by documenting the evidence for the signs, 
symptoms, and a range of conditions associated with segmental, neural disturbance.  
This 6-part series describes the incontrovertible acknowledgement and weight of recognition of the effect 
of physical, biomechanical, and physiological vertebral disturbances collectively contributing to the VSC 
and demonstrates strong support of the chiropractic nomenclature, neurophysiological and clinical 
implications of the Vertebral Subluxation Complex as recorded in the medical literature. 
Indexing terms: Subluxation; Vertebral Subluxation Complex (VSC); segmental neural disturbance; 
neurophysiology.
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This	series	to	date	…	
	 The	Qirst	papers,	Parts1	and	2	of	Principle	One	that	‘a	vertebrae	may	subluxate’	and	established	
that	the	clinical	practices	of	Chiropractic,	manipulative	medicine	and	Osteopathy	collectively	
recognise	the	biomechanical	and	physiological	phenomena	and	associated	neural	ramiQications	of	
spinal	lesions.	The	third	paper	reported	the	evidence	for	Principle	Two	by	documenting	evidence	
for	the	effect	of	physical,	biomechanical,	and	physiological	vertebral	disturbances	collectively	
contributing	to	the	VSC.	It	demonstrated	strong	support	of	the	chiropractic	nomenclature,	
neurophysiological	and	clinical	implications	of	the	Vertebral	Subluxation	Complex	as	recorded	in	
the	medical	literature.	
	 The	fourth	paper	presented	evidence	for	Principle	Three,	the	clinical	Qindings	of	altered	
physiological	function	associated	with	the	VSC	including	effects	on	skeletal	muscle,	vascular	
smooth	muscle,	sphincters	and	organs.	This	is	Paper	5,	addressing	Principle	4.	
	 To	date	we	have	presented	the	preponderance	of	papers	from	the	Qield	of	manipulative	
medicine	which	support	the	chiropractic	nomenclature	of	the	VSC	and	we	continue	by	reporting	
the	literature	relating	to	the	signs,	symptoms,	and	a	range	of	conditions	associated	with	
segmental	and	neural	disturbance.	

Introduction	to	Principle	4		
‘segmental	and	neural	disturbance	is	associated	with	

signs,	symptoms,	and	a	range	of	conditions’	

	 As	a	result	of	altered	innervation	to	structures	such	as	muscles,	organs,	and	sphincters,	smooth	
muscle	may	undergo	dysfunction	resulting	in	signs	and	symptoms.	The	reversal	of	many	of	these	
vertebrogenic	conditions	has	been	clinically	reported	in	the	medical	index	accessed	through	
PubMed.	(Andersen	et	al,	2000;	Barron	et	al,	1973;	Bialosky	et	al,	2012;	Bitmar	et	al,	2021;	Boal	&	
Gillette,	2004;	Coronado	et	al,	2012;	Cramer,	2013;	Fengler	et	al,	1986;	Fritz	et	al,	2011;	Harvey	et	
al,	1991;	Henderson,	2012;	Hobbs	et	al,	1992;	Kang	et	al,	2002;	Kondziella,	1995;	Leung,	1977;	
Pickar,	2002;	Picker	&	Wheeler,	2001;	Sung	et	al,	2005;	Simonenko,	2010;	Pickar	&	Bolton,	2012;	
Niazi	et	al,	2015;	Shaballot	et	al,	2021)	

‘In	this	narrative	review,	the	authors	summarize	literature	published	in	the	
last	decade	and	analyze	the	relationship	between	musculoskeletal	disorders	
and	systemic	medical	conditions	such	as	diabetes	mellitus;	they	also	discuss	
the	efBicacy	and	cost-effectiveness	of	OMT	in	managing	somatic	dysfunction	

in	patients	with	chronic	diseases.’	(Asahi	et	al,	2020)	

Vertebrogenic	symptomatology	and	pathoneurophysiology		
	 A	plethora	of	neurological	signs	and	symptoms	are	noted	in	a	wide	range	of	descriptive	terms	
and	conditions	in	four	nominated	medical	textbooks.	These	portray	a	distinctive	somato-
autonomic-visceral	association.	(Schmörl	and	Junghanns,	1971;	Cailliet,	1967;	Maigne,	1972;	
Biedermann,	2004)	
	 In	one	of	the	most	supportive	medical	recognitions	of	the	broader	chiropractic	and	osteopathic	
concepts,	Schmörl	and	Junghanns	cite	over	120	medical	references	over	fourteen	pages	regarding	
spondylogenic	symptoms	and	syndromes	which	they	attribute	to	intervertebral	insufQiciency.	(p.	
213-23)	They	also	recognise	a	possible	manipulative	role	in	their	amelioration.	(p.	223-7)	A	list	of	
these	vertebrogenic	conditions	include	neural	disruption	by	way	of	sensory,	motor,	or	autonomic	
pathways,	or	vascular	means.	Emphasis	on	somatovisceral	conditions	were	placed	on	the	
autonomic	nervous	system,	those	conditions	include:-	
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‣ Abdominal	pain	(p.	219)	
‣ Adverse	effects	of	additional	stimuli	(p.	223)	
‣ Autonomic	pathways	(p.	216)	
‣ Cardiac	disturbances	(p220)	without	cardiac	disease	(p.	217)	
‣ Cardiac	function	(p.	217)	
‣ Cervicocephalic	symptoms	(p.	218)	
‣ Cervical	dizziness	(p.	218)	
‣ Cervical	migraine	(p.	217)	
‣ Cervicogenic	syncope	(p.	218)	
‣ Disease	potential	(p.	217)	
‣ Disturbance	of	swallowing	mechanism	(p.	219)	
‣ Disturbance	of	the	heart	without	heart	disease	(p.	218)	
‣ Disturbances	of	blood	pressure	(p.	218)	
‣ Disturbances	of	cardiac	and	vascular	functions	(p.	217)	
‣ Disturbances	of	ears	and	eyes	(p.	218)	
‣ Disturbances	of	perspiration	(p.	218)	
‣ Disturbances	of	the	autonomic	nervous	system	(p.	218)	
‣ Dupuytren’s	contraction	(p.	218)	
‣ Dyesthesia	(p.	217)	
‣ Dysphagia	(p.	219)	
‣ Elevated	cholinesterase	activity	(p.	218)	
‣ Elevated	cholinesterase	(p.	218)	
‣ Equilibrium	(p.	218,	223)	
‣ Gynecological	vertebral	syndrome	(p.	219)	
‣ Headache	(p.	218)	
‣ Hearing	(p.	218)	
‣ Hydrops	cochlearis	(p.	218)	
‣ Hypotonic	functional	disturbances	of	the	intestinal	tract	(p.	219)	
‣ Lermoyez	disease	(p.	218)	
‣ Low	spinal	Qluid	pressure	(p.	217)	
‣ Menièré’s	disease	(p.	218)	
‣ Pathologic	route	leads	through	the	autonomic	nervous	system	(p.	218)	
‣ Perspiration	(p.	218)	
‣ Psychic	changes	(p;	217)	
‣ Quadrant	syndrome	(p.	217)	
‣ Rectogenital	pain	(p.	219)	
‣ Skin	sensitivity	(p.	217)	
‣ Spondylogenic	consequences	(p.	223)	
‣ Spondylogenic	hypotonic	functional	disturbances	of	the	intestinal	tract	(p.	219)	
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‣ Spondylogenic	neuro-autonomic	symptoms	(p.	219,	220)	
‣ Spondylogenic	neuromotor	disturbance	(p.	219)	
‣ Spondylogenic	neurosensory	disturbance	(p.	219)	
‣ Spondylogenic	pelvicopathy	(p.	219)	
‣ Spondylogenic	sequelae	(p.	223)	
‣ Spondylogenic	symptoms	and	syndromes	(p.	216,	218,	219)	
‣ Spondylogenic	vascular	disturbances	(p.	218,	219)	
‣ Spondylogenic	vascular	mechanics	(p.	219)	
‣ Spondylogenic	vascular	symptoms	and	syndromes	(p.	219)	
‣ Stimuli	and	their	effects	(p.	214)	
‣ Subthreshold	irritation.	(p.	217)	
‣ Sudeck’s	atrophy	(p.	218)	
‣ Vascular	disturbances	of	the	brain	(with	ECG	changes)	(p.	217,	218)	
‣ Vascular	function	(p.	217)	
‣ Vestibular	neuronitis	(p.	218)	
‣ Visual	disturbance	(p.	218)	

	 Such	a	compilation	of	medical	notations	would	logically	contribute	to	supporting	an	
appreciation	of	somato-autonomic-inQluence	on	functional	visceral	conditions.	We	surmise	that	as	
medicine	moved	towards	a	pharmaceutical	model	which	was	‘easier’	to	implement,	reservations,	
even	against	European	medical	colleagues	appear	to	be	contradictory.	By	ignoring	the	many	
citations	by	Schmörl	and	Junghanns,	the	English	language	journals	have	essentially	created	the	
opportunity	for	patients	to	seek	manual	care	from	other	professions.	Perhaps	the	cause	of	
scepticism	is	intransigence,	and	has	become	more	a	political	opposition	by	the	English	speaking	
medical	colleagues.	
	 The	physical	medicine	specialist	Cailliet	listed	a	number	of	non	MSK	symptoms	as	a	result	of	
cervical	subluxations,	often	as	a	result	of	whiplash-type	injuries.	(Cailliett,	1967,	p.	60-85)	
‣ Barré-Liéou	Syndrome	
‣ Blurred	vision		
‣ Brachialgia	
‣ Corneal	hypesthesia		
‣ Deafness	
‣ Dilated	pupils		
‣ Facial	Qlushing		
‣ Facial	pain		
‣ Headache		
‣ Hyperhidrosis		
‣ Insomnia		
‣ Lacrimation		
‣ Miosis		
‣ Mood	changes		
‣ Nasal	disturbance		
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‣ Pharyngeal	paresthesias	
‣ Photophobia		
‣ Restlessness		
‣ Retro-orbital	pain		
‣ Rhinorrhea		
‣ Tinnitus		
‣ Vasomotor	changes	affecting,	facial	and	pharyngeal	nerves	
‣ Vasomotor	instability	
‣ Vertigo		

	 In	‘Orthopaedic	medicine:	a	new	approach	to	vertebral	manipulation’,	Maigne	(1972,	p.	164,	
181+)	states	that	functional	disturbances	of	vertebrae	may	be	involved	with	patients	with:	
‣ Asthma	
‣ Basedow’s	disease	
‣ Mastodynia	
‣ Pseudo	ulcers	
‣ Headaches	
‣ Migraine	
‣ Posterior	cervical	syndrome	of	Barré	
‣ ‘Vestibular	troubles’	

๏ Labyrinthine	hypo-excitability	
๏ Spontaneous	nystagmus	(rare)	
๏ Vertigo	

‣ “Auditory	troubles”	
๏ Diminution	of	hearing	
๏ Tinnitus	

‣ Ringing,	roaring,	whistling	sounds	
‣ Visual	Disturbances	
‣
‣ Pharyngolaryngeal	Disturbances	

๏ Aphonia	
๏ Hoarseness	
๏ Pharyngeal	paresthesias	

‣ Vasomotor	and	Secretional	disturbances	
๏ Alternating	paling	and	Qlushing	of	face	
๏ Hot	Qlushes	
๏ Nasal	hypersecretion	
๏ Perspiration	
๏ Tearing	or	conversely	decrease	lacrimation,	salivation	or	nasal	secretions	

‣ Psychic	disturbances	
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‣ Anxiety	
๏ Depression	
๏ DifQicult	concentration	
๏ Memory	loss	
๏ Mental	fatigue	

	 In	recognition	of	the	inQluence	of	neck	injuries	attributed	to	neck	injuries,	the	text	The	Cervical	
Syndrome,	Jackson	(1966)	notes	that	seemingly	insigniQicant	vertebral	derangements	may	cause	
severe	nerve	root	irritation.	She	cites	a	range	of	symptoms	such	as:	
‣ Auditory	disturbances	
‣ Blurred	vision	
‣ Capsulitis.	
‣ Dilation	of	pupil	
‣ Headaches	
‣ Loss	of	balance	
‣ Sudeck’s	atrophy	(reQlex	sympathetic	dystrophy)	
‣ Swelling	and	stiffness	of	Qingers	
‣ Tendinitis		
‣ Tinnitus	

	 The	vertebrogenic	symptoms	in	Biedermann’s	(2004)	text	are	far	too	numerous	to	list	
extensively.	However,	he	notes	speciQically:	
‣ Torticollis	(p.	292)	
‣ Dyspraxia	(p.	303-12)	
‣ Plagiocephaly	(p.	294)	
‣ Dysgnosia	(p.	303-12)	
‣ Colic	(p.	295	
‣ Attention	deQicit	disorder	(p.	133-44)	
‣ Mechanical	dyspnea	(p.	195)	
‣ Tietze	syndrome	(p.	196)	
‣ Apnea	(p.	125)	
‣ Sweating	(p.	125-7)	
‣ Heart	rate	changes	(p.	125-7)	
‣ Flushing(p.	125-7)	

	 These	lists	of	conditions	do	not	mean	that	all	these	conditions	are	vertebrogenic	somato-
autonomic	in	origin,	but	those	that	are	might	best	be	managed	by	manual	interventions.	Some	of	
these	conditions	are	attributed	to	exostosis	developments	suggesting	that	earlier	manual	
intervention	and	functional	improvement	may	have	ameliorated	the	development	of	symptoms.	
Such	osseous	conditions	may	further	illustrate	the	spondylogenic	or	an	arthrogenic	role	and	the	
noxious	somatosensory	and	somato-inQlammatory	input.	
	 In	a	further	somato-autonomic-visceral	afQiliation,	the	quadrant	syndrome	(QS)	is	described	by	
Bayerl	and	Fischer	as	‘a	functional	disturbance	of	the	vegetative	system,	characterized	by	the	
distribution	of	subjective	and	objective	lesions	to	a	quarter	of	the	body	(quadrant).	The	neurological	
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aspect	of	the	Q.S.	varies	so	much	in	character,	that	it	may	mistakenly	be	considered	to	be	
psychogenic	in	origin.’	(Bayerl	et	al,	1977)	

Extended	reference	compilation	
Vertebrogenic Symptomatology & Pathoneurophysiology 

Bayerl W, Fischer K. Das vegetative Quadranten-Syndrom [The autonomous quadrant-syndrome (author's transl)]. Arch Orthop 
Unfallchir. 1977 Jun 26;88(2):169-75. German. (Abstract only) 

Biedermann H (Ed). Manual therapy in children. Edinburgh: Churchill Livingstone. 2004. 

Cailliet R. Subluxations of the cervical spine including the 'whiplash' syndrome. In: Neck and arm pain.  Philadelphia: FA Davis Co. 
1967:60-85. 

Jackson R. The Cervical Syndrome. 3e. Springfield: Charles C Thomas.1966:73. 

Maigne R. Orthopaedic Medicine: a new approach to vertebral manipulation. Springfield: Charles C Thomas; 1972. 

Schmörl G, Junghanns H. The human spine in health and disease. New York. Grune & Stratton. 2USe. 1971. 

Somatovisceral	
‘Irritation	of	spinal	joint	nociceptors	simultaneously	evokes	a	large	number	
of	reBlex	alterations,	including	paravertebral	muscle	spasm	and	alterations	
in	cardiovascular,	respiratory	and	endocrine	function.’	(Grieve,	1988)	

	 Spinal	manipulation	is	also	thought	to	affect	reQlex	neural	outputs	to	both	muscle	and	visceral	
organs.	(Jones	&	Gunzenhauser,	Undated)	Due	to	the	nature	of	invasive	research,	much	biological	
pathophysiological	studies	have	been	conducted	on	animal	subjects.	This	also	tends	to	limit	any	
emotional	factors.	(Sato	et	al,	1997,	p.5)	However	some	rather	extensive	clinical	studies	on	
humans	have	also	been	published.	
	 The	somatovisceral	reQlex	effect	could	also	be	termed	a	somatophysiological	phenomenon.	
(Kodat	et	al,	2005)	‘We	trust	that	such	research	will	be	expanded	to	higher	species	of	mammals,	and	
that	ultimately	this	knowledge	of	somato-visceral	reBlexes	obtained	in	the	physiological	laboratory	
will	become	clinically	useful	in	inBluencing	visceral	functions.’	(Sato	&	Schmidt,	1987)	
	 ‘Recent	studies	from	this	laboratory	have	shown	that	cutaneous	stimulation	can	modify	functions	
of	various	organs	including	the	heart,	gastrointestinal	tract,	and	urinary	bladder,	by	evoking	
autonomic	nervous	system	reBlexes	that	are	mediated	at	spinal	cord	and	brainstem	level.’	(Kurosawa	
et	al,	1986)	
	 This	paper	concerns	somato-autonomic	reQlex	responses	in	various	visceral	organs	following	
somatic	sensory	stimulation	in	animals	anesthetised	to	eliminate	emotional	factors.	Various	
forms	of	somatic	sensory	stimulation	can	produce	different	autonomic	reQlex	responses,	
depending	on	the	visceral	organs	and	which	somatic	afferents	are	stimulated.	Some	responses	
have	a	dominant	sympathetic	efferent	involvement,	whereas	others	have	predominantly	
parasympathetic	efferent	involvement.	Some	responses	have	propriospinal	and	segmental	
characteristics,	while	others	have	supraspinal	and	systemic	characteristics	in	their	reQlex	nature.	
(Kimura	&	Sato,	1997)	
	 ‘The	Bindings	support	the	hypothesis	that	referred	pain	may	be	produced	by	dichotomizing	
sensory	Bibers,	one	branch	passing	to	visceral	organs	and	the	other	branch	to	the	site	of	reference	in	
muscle	or	skin.’		(Bahr	et	al,	1981)	
	 ‘Single	medullary	reticular	formation	(MRF)	neurons	receive	multiple	somatovisceral	convergent	
inputs	originating	from	many	different	spinal	and	cranial	nerves,	including	the	pelvic	nerve	(PN),	
dorsal	nerve	of	the	penis	(DNP),	and	the	abdominal	branches	of	the	vagus.’	(Hubscher,	2004)	
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	 ‘In	addition	to	the	overlap	of	visceral	afferents	onto	spinal	pathways	that	receive	somatic	
efferents,	there	also	exists	an	overlap	of	visceral	afferents	onto	spinal	pathways	that	receive	somatic	
afferents,	resulting	in	the	sensory	experience	of	referred	pain	in	segmentally	related	structures.	This	
means	that	abnormal	afferent	activity	from	a	structure	such	as	the	heart	may	be	passed	to	
segmentally	related	somatic	efferents	and	segmentally	related	somatic	afferents	through	viscero-
somatic	reBlex	arcs	located	in	the	spinal	cord.’	(Michigan	State	Univ,	2017)		

Extended	reference	compilation	
Somatovisceral 

‘Upper	thoracic	respiratory	interneurons	integrate	noxious	somatic	and	
visceral	information	in	rats.’	(Qin	et	al,	2002)	

Ali, S., Hayek, R., Holland, R. et al. The somatovisceral effects of chiropractic treatment on the Hypothalamo-Adrenal Axis and 
immunity of the respiratory system in asthmatics. 2001;208. Abstract from World Federation of Chiropractic Biennial Congress, Paris, 
France. Somatovisceral Pathway: Rapidly Conducting Fibers in the Spinal Cord 

Andersen PM, Fagerlund M. Vertebrogenic dysphagia and gait disturbance mimicking motor neuron disease. J Neurol Neurosurg 
Psychiatry. 2000;69(4):560-1. 

Asahi MG, Briganti D, Cam E, et al. The role of musculoskeletal disorders in chronic disease: a narrative review. J Am Osteopath Assoc. 
2020;120(10):665-670. DOI 10.7556/jaoa.2020.134. 

Ashby EC. Abdominal pain of spinal origin. Value of intercostal block. Ann R Coll Surg Engl. 1977;59:242-6. 

Bahr R, Blumberg H, Jänig W. Do dichotomizing afferent fibers exist which supply visceral organs as well as somatic structures? A 
contribution to the problem or referred pain. Neurosci Lett. 1981 Jun 12;24(1):25-8. 

Bakkum BW, Cramer GD. Spinal manipulative therapies in visceral conditions. J Altern Complement Med. 2018;24(2):104-105. DOI 
10.1089/acm.2017.0327. 

Barron W, Coote JH. The contribution of articular receptors to cardiovascular reflexes elicited by passive limb movements. J. Physiol. 
(Lond.), 1973;235: 423-36. 

Bialosky JE, Simon CB, Bishop MD, et al. Basis for spinal manipulative therapy: a physical therapist perspective. J Electromyogr 
Kinesiol. 2012:643-7. DOI 10.1016/j.jelekin.2011.11.014. 

Bitnar P, Stovicek J, Hlava S, et al. Manual cervical traction and trunk stabilization cause significant changes in upper and lower 
esophageal sphincter: A randomized trial. J Manipulative Physiol Ther. 2021 May;44(4):344-351. DOI 10.1016/j.jmpt.2021.01.004. 

Boal RW1, Gillette RG. Central neuronal plasticity, low back pain and spinal manipulative therapy. J Manipulative Physiol Ther. 
2004:314-26. 

Bolton PS, Budgell B. Visceral responses to spinal manipulation. J Electromyogr Kinesiol. 2012 Oct;22(5):777-84. DOI 10.1016/
j.jelekin.2012.02.016. 

Budgell B, Hotta H, Sato A. Spinovisceral reflexes evoked by noxious and innocuous stimulation of the lumbar spine. JNMS 
1995;3(3):122-31. 

Budgell BS. Modulation of visceral function by somatic stimulation/ In: King HH, Jänig W, Patterson MM. The science and clinical 
application of manual therapy. Edinburgh: Churchill Livingstone. 2011:71-83 

Camilleri M, Malagelada JR, Kao PC, Zinsmeister AR. Effect of somatovisceral reflexes and selective dermatomal stimulation on 
postcibal antral pressure activity. Am J Physiol. 1984;247(6 Pt 1):G703-8. 

Cervero F, Connell LA, Lawson SN. Somatic and visceral primary afferents in the lower thoracic dorsal root ganglia of the cat. J Comp 
Neurol. 1984;228(3):422-31. 

Coronado RA, Gay CW, Bialosky JE, Carnaby GD, Bishop MD, George SZ. Changes in pain sensitivity following spinal manipulation: a 
systematic review and meta-analysis. J Electromyogr Kinesiol. 2012;22(5):752-67.  

Cramer GD, Darby SA. Basic clinical anatomy of the spine, spinal cord, and ANS; St Louis: Mosby. 1995:343-4. 

Cramer GD, Cambron J, Cantu JA, et al. Magnetic resonance imaging zygapophyseal joint space changes (gapping) in low back pain 
patients following spinal manipulation and side-posture positioning: a randomized controlled mechanisms trial with blinding. J 
Manipulative Physiol Ther. 2013 May;36(4):203-17. DOI 10.1016/j.jmpt.2013.04.003. 

Dalsgaard CJ, Ygge J. Separate populations of primary sensory neurons project to the splanchnic nerve and thoracic spinal nerve rami 
of the rat. A fluorescent double labelling study. Med Biol. 1985;63(2):88-91. 
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C2	segments	of	the	spinal	cord.	Most	cells	also	were	excited	by	noxious	
stimuli	applied	to	their	somatic	receptive	Bields.	Thus,	the	phrenic	nerve	
may	provide	a	pathway	for	referral	of	pain	to	the	neck	and	jaw	from	
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Biomarkers	
Inflammation, Infection, Metabolic, Grisel’s Syndrome

‘InBlammation	plays	a	major	role	in	the	pathogenesis	of	CLBP;	namely,	in	
the	degeneration	of	disc,	endplate,	facet	joints,	and	pathological	

processes	of	muscle	fascia,	nerve,	and	other	tissue.	As	such,	inBlammation	
is	also	presumed	to	be	involved	in	the	pathogenesis	of	CLBP	and	related	

pain.’	(Li	et	al,	2021)	
	 Vertebral	articular	degenerative	histopathological	changes	may	occur	with	trauma	and	with	
reduced	function	of	the	joint.	It	seems	that	zygapophyseal	joints	are	particularly	prone	to	this.	
(Giles	&	Singer,	1997;	Lu	et	al	2005;	Kallakuri	et	al,	2012;	Ita	et	al	2017)	
	 Articular	hypomobility	or	Qixation	has	been	demonstrated	to	lead	to	inQlammation	through	
trauma,	stress/tension	or	irritation,	ultimately	degeneration	may	follow.	(Cramer	et	al	2004;	
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Bakkum	et	al,	2007;	Henderson	et	al,	2007a;	2007b;	Cramer	et	al,	2010)	Conversely,	facet	
hypermobility	(e.g.	instability)	may	also	activate	noxious	sensory	input	of	a	different	nature.	
(Goode	et	al,	2019)	
	 It	would	follow	that	both	hypomobile	(e.g.	Qixation)	and	hypermobile	(unstable)	vertebral	
segments	have	the	potential	to	contribute	noxious	sensory	stimulation	by	becoming	generators	of	
noxious	sensory	input.	(Gellhorn	et	al,	2013)	The	disruption	of	the	third	vertebral	joint,	the	
intervertebral	disc,	is	also	a	possible	c	ontributor.	(Inoue	et	al,	2019)	
	 Mechanical	insult	to	body	tissue	can	lead	to	an	inQlammatory	response.	It	is	perhaps	more	
sensitive	in	vertebral	articulations	which	can	lead	to	degenerative	changes.	Depending	on	the	
type,	duration,	pre-existing	condition	and	nature	of	severity,	all	are	factors	in	triggering	a	noxious	
mechanoreceptor	sensory	response.		
	 The	inQlammatory	response	comprises:	pain	(dolor),	heat	(calor),	redness	(rubor),	swelling	
(tumor),	and	reduced	function	(function	leasa).	These	factors	can	inQluence	greater	permeability	
of	blood	vessels,	increased	extracellular	Qluid	in	the	region	and	increased	white	blood	cells	to	the	
damaged	tissue	The	hypomobility	factor	that	has	a	signiQicant	noxious	effect	on	
mechanoreceptors	and	pain	may	vary	considerably	being	acute	or	low	grade	and	chronic.	
(Claesson-Welsh,	2015;	Ciaccia,	2011)	
	 The	damaged	articular	and	surrounding	tissue	may	be	ligamentous,	surface	synovial	
membrane	and	collagen	Qibres	of	the	facet,	as	well	as	the	collagen	Qibres	in	the	hyaline	cartilage	of	
the	intervertebral	discal	joint,	plus	the	biochemical	changes	that	are	associated.	The	sensory	
elements	activated	are	complex	(Perolat	et	al,	2018,	Giles	&	Singer,	1997)	
	 Under	the	somatosensory	model	of	vertebral	subluxation,	the	inQlammatory	response	would	
provide	considerable	noxious	and	nociceptive	input	enough	to	initiate	afferent	reQlex	responses	
leading	to	an	efferent	response	in	the	form	of	somato-autonomic,	somato-somatic,	
somatoparasympathetic,	somatovascular	and	somatovisceral	reQlexes.	and	to	induce	spinal	
intrinsic	muscle	response	severity	and	chronicity.	(Hirsch	et	al,	1963;	Jaumard	et	al,	2011;	
Morrison	et	al,	2013;	Jang	et	al,	2020)	
	 A	further	possible	complication	of	facet	inQlammation	associated	with	articular	dysfunction	
appears	to	be	the	effect	on	the	nerve	root	in	the	intervertebral	foramen.	It	has	been	found	that	at	
least	in	rats,	‘When	inBlammation	was	induced	in	a	facet	joint,	inBlammatory	reactions	spread	to	
nerve	roots,	and	leg	symptoms	were	induced	by	chemical	factors.	These	results	support	the	
possibility	that	facet	joint	inBlammation	induces	radiculopathy.’	(Tachihara	et	al,	2007)	
	 It	is	suggested	that	the	mechanical	stimuli	provided	through	a	CSM	may	modify	neuropeptide	
expression	by	immediately	increasing	the	serum	concentration	of	nociception-related	biomarkers	
(oxytocin,	neurotensin,	orexin	A,	but	not	cortisol)	in	the	blood	of	female	subjects	with	non-
speciQic	mechanical	neck	pain.	(Lohman	et	al	2019)	
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InLlammation,	general	
	 Biomechanical	changes	of	the	facet	cartilage	surfaces	are	shown	to	result	in	varying	degrees	of	
inQlammation,	hence	the	use	of	analgesics	and	anti-inQlammatory	drugs	for	biomechanical	back	
pain	are	essentially	directed	at	an	effect	rather	than	a	cause.	Manipulative	remediation	of	these	
functional	segmental	disturbances	which	may	also	involve	neurological	radicular	symptoms	
(radiculitis)	appear	to	alleviate	the	inQlammatory	process	in	the	facets.	(Ryu	et	al,	1997;	Cramer	et	
al,	2004;	Cramer	et	al,	2010)		
	 Examples	of	vertebrogenic	radiculitis	which	may	be	associated	are	brachial	neuritis,	sciatica,	
and	occipital	neuralgia.	In	addition,	a	similar	process	can	be	associated	with	a	thoracic	outlet	
syndrome.	One	of	the	causes	in	some	cases	of	sciatic	neuritis	may	also	be	associated	with	
vertebrogenic	dysfunction	of	the	lumbar	spine.	(Larson,	1972;	Dobrusin,	1989;	Pollard	&	Tuchin,	
1995;	Bergmann	&	Jongeward,	1998;	Bronfort	et	al,	2004;	Apfelbeck,	2005;	Santilli	et	al,	2006;	
Christensen	&	Buswell,	2008;	Jackson,	2010;	Charles,	2011;	Shreeve	&	LaRose,	2011;	Emary,	
2015;	Onifer	et	al,	2018;	Szikszay	et	al,	2018;	Yuschak	et	al,	2019;	Rowlands	&	Pozun,	2022;	de	
Santana	Chagas	et	al,	2022)	
	 The	importance	of	addressing	a	painful	inQlammatory	condition	with	a	neural	factor	is	
reQlected	in	a	paper	by	Verma	et	al.	While	it	is	based	on	pharmaceutical	intervention,	its	
implication	is	that	of	prevention	of	more	complex	conditions.	They	state,	‘Both	pain	and	
inBlammation	are	protective	responses.	However,	these	self-limiting	conditions	(with	well-
established	negative	feedback	loops)	become	pathological	if	left	uncontrolled.	Both	pain	and	
inBlammation	can	interact	with	each	other	in	a	multi-dimensional	manner.	These	interactions	are	
known	to	create	an	array	of	“difBicult	to	manage”	pathologies.	This	review	explains	in	detail	the	role	
of	immune	system	and	the	related	cells	in	peripheral	sensitization	and	neurogenic	
inBlammation.’	(Verma	et	al,	2015)	
	 It	has	been	recently	recorded	that	‘Autonomic	nervous	system	dysfunction	(AD)	is	present	in	
approximately	half	of	the	patients	and	may	promote	autoimmunity	by	weakening	the	vagally	
mediated	anti-inBlammatory	reBlex,’	further	that	evidence	suggests	that	vagus	nerve	stimulation	
has	a	range	of	‘beneBicial	effects’.(Zinglersen	et	al,	2022)	That	the	vagus	nerve	may	be	inQluenced	
through	cervical	spine	manipulation	and	transcutaneously	is	discussed	elsewhere	in	this	series.
(Das,	2011;	Butt	et	al,	2020;	Merchant	et	al,	2022)	
	 In	further	related	aspects,	studies	of	molecular	changes	following	spinal	manipulation	are	also	
emerging	with	the	possibility	that	there	may	be	associated	molecular	pathways	involved	in	the	
healing	process.	(Kovanur-Sampath	et	al,	2017;	Maltese	et	al,	2019)	
	 It	has	been	found	that	‘sensitization	of	sensory	pathways	by	inBlammation	or	NGF	contributes	to	
the	development	of	hypersensitivity	in	neighbouring	organs	and	cutaneous	referral	sites	and	
provides	a	potential	mechanism	underlying	the	coexistence	of	pain	syndromes	in	patients	with	
functional	diseases.’	(Bielefeldt	et	al,	2006)	
	 The	biomedical	aspects	of	a	VSC	were	noted	by	Dishman	in	1988	when	he	stated	‘The	
biochemical	and	histological	components	explain	some	of	the	pain	mechanisms,	tissue	changes	and	
residual	effects	of	acute	and	chronic	intervertebral	Bixation…	’	Others	have	also	noted	biochemical	
changes	associated	with	subluxations	and	with	spinal	manipulation:	
	 Vascular/biochemical	factors	
‣ Biochemical	changes	(Gatterman,	2005)	
‣ Biochemical	dysfunction	(Dishman,	1988)	
‣ Blood	markers	(Kovanur-Sampath	et	al,	2017;	Duarte	et	al	2022;	Lohman	et	al,	2019)	
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‣ Cortisol	(Tuchin,	1998);	Whelan	et	al,	2002)	
‣ Hyperemic	subluxation	(Hill,	1945)	
‣ Histochemical	changes	(Dishman,	1988)		
‣ Immune	response	(Lymphatics)	(Remien,	2022)	
‣ InQlammatory	(Dishman,	1988)	
‣ Mechanical	and	chemical	changes	(Pickar,	2002)	
‣ Relative	hypoxemia	(Dishman,	1988)		
‣ Tumor	Necrosis	Factor	-	Alpha	(Gevers-Montoro	et	al,	2022)	
‣ Uncontrolled	metabolism	(Dishman,	1988)		
‣ Vasomotor	changes	(Gatterman,	2005)	
‣ Vasoneuroactive	substances	are	released	(Dishman,	1988)	

	 Pickar	noted	in	the	Spine	Journal	in	2002	that	‘Mechanical	and	chemical	changes	in	the	
intervertebral	foramen	caused	by	a	herniated	intervertebral	disc	can	affect	the	dorsal	roots	and	
dorsal	root	ganglia,	but	it	is	not	known	if	spinal	manipulation	directly	affects	these	changes.’	
However,	in	recognising	reported	positive	outcomes	to	manipulation,	he	then	stated	‘One	
mechanism	underlying	the	effects	of	spinal	manipulation	may,	therefore,	be	the	manipulation's	
ability	to	alter	central	sensory	processing	by	removing	subthreshold	mechanical	or	chemical	stimuli	
from	paraspinal	tissues.’	
	 Over	70	years	ago,	Hill	stated	in	relation	to	articular	infections	that	‘In	the	case	of	the	neck,	
spontaneous	hyperemic	(sic)	subluxation	of	the	cervical	vertebræ	due	to	sepsis	is	not	uncommon	and	
must	always	be	suspected	if	there	is	a	history	of	recent	infection.’	(Hill,	1949)	
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Immune	response	
	 Early	recognition	of	a	neurological	factor	in	immunogenesis	was	noted	in	the	extensive	
research	by	published	by	Gordienko	in	1958.	The	PubMed	Timeline	graph	of	published	papers	
shows	that	for	‘Nervous	system	-	immune’,	interest	developed	from	about	1982.	(Tobler	et	al,	
1982)	
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Infection, immune response
	 Many	would	be	surprised	at	the	volume	of	medical	literature	which	depict	an	association	of	
vertebral	subluxations	with	infection,	mostly	designated	at	Grisel’s	Syndrome.	(Leach	1984;	
Spinnato	et	al,	2021)	
	 In	acknowledging	vertebral	subluxation,	Hadley	stated	in	1976	that	‘Spontaneous	subluxation	
at	the	C1-C2	level	either	unilateral	or	bilateral	is	usually	a	sequel	to	an	inBlammatory	process	of	the	
throat.	It	is	more	common	in	children,	but	may	occur	in	adults.’	(Hadley,	1976,	p.	132)		
	 This	syndrome	has	also	been	associated	with	inQlammation	(Fath	et	al,	2018)	and	following	
ENT-or	other	neck	surgery.	(Hopla	et	al,	1983;	Eadie	et	al,	1989;	Takada	et	al,	2007;	Deichmueller	
et	al,	2010;	Bubak	et	al,	2014;	Fath	et	al,	2018;	Karkos	et	al,	2021)	The	surgery	itself	appears	to	be	
following	conditions	such	as	chronic	tonsillitis.	It	is	not	clear	whether	the	subluxation	is	
associated	with	positioning	of	the	head	during	surgery.	It	has	also	been	associated	with	infections	
(Hopla	et	al,	1983;	Clark	et	al,	1988;	Uğur	et	al,	2003;	Magoun,	2004;	Kim	et	al,	2011;	Fath	et	al,	
2018;	Lesho	et	al,	2022;	Shen	et	al,	2022;	Barket	et	al,	2022)	and	as	a	cause	of	torticollis	(Hicazi	et	
al,	2002;	Babu	et	al,	2010;	Ortiz	et	al,	2013).	
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Biopsychosocial	factor	
	 The	potential	for	stress	and	tension	to	contribute	to	muscular	hypertonicity	particularly	of	the	
neck	and	shoulders	resulting	in	limited	spinal	motion	and	a	segmental	Qixated	subluxation	is	
acknowledged.	Once	established,	the	discomfort	from	such	a	lesion	and/or	its	symptoms	may	
lead	to	increased	stress,	tension	and	muscular	hypertonicity	and	a	reduction	in	cervical	motion.	
Pre-existing	segmental	lesions	and	postural	deviations	may	render	a	patient	vulnerable	to	
recurrent	or	exacerbation	of	some	symptoms	due	to	hypertonicity	from	such	factors.	(Schell	et	al,	
2008)	
	 The	effect	of	pain	may	lead	to	other	physical	and	psychological	conditions.	This	would	provide	
further	rationale	and	justify	the	manipulative	model	of	care	and	at	times,	explain	some	of	the	
seemingly	unrelated	symptoms.	Tomic	stated	that	‘Pain	inBluenced	some	aspects	of	body	pain,	
physical	function,	and	physical	and	mental	disability.	Being	associated	with	disability	and	pain,	
cervical	dystonia	decreases	the	quality	of	life	in	many	aspects.	Disability	also	inBluenced	depression	
and	anxiety,	which	were	present	in	half	of	study	patients’.	(Tomic	et	al,	2016)	
	 Historically,	chiropractic	management	of	some	mental	health	conditions	has	been	noted	for	
many	years	and	involved	institutional	care	of	adult	as	well	as	children,	both	at	dedicated	facilities.	
The	Kentuckiana	Children’s	Center	in	Louisville	is	one	such	institution.	(Barnes,	1997)	Other	
institutions	were	the	600	bed	Spears	Chiropractic	Sanitarium	and	Hospital	in	Denver,	Colorado,	
and	the	Clear	View	Sanitarium	in	Davenport,	Iowa.	(West	Mesa	Wellness,	2016)	
	 In	2021,	Kawasaki	et	al	studied	the	effect	of	posture	on	the	mental	responses	and	the	
sympathetic	nervous	system.	Although	not	involving	spinal	manipulation,	it	did	associate	a	
biomechanical	model	with	cognitive	loading.	They	stated	that	‘This	Binding	supports	a	view	that	
perturbation-induced	electrodermal	response	(EDR)	in	stance	sometimes	represents	multiple	mental	
responses.	The	amplitude	of	the	EDR	had	a	positive	and	signiBicant	correlation	with	fear,	indicating	
that	perturbation-induced	EDR	in	stance	partially	represents	perturbation-induced	fear	of	fall’.	
(Kawaski	et	al,	2021)	
	 It	is	noted	that	while	there	appears	to	be	a	correlation	between	psychological	and	social	
disturbances	with	spinal	pain,	conventional	care	has	not	pursued	a	manipulatory	model	for	
addressing	the	apparent	spinal	pain	element	as	one	etiological	factor	in	those	cases.	To	this	
extent,	Hancock	et	al	queried	whether	the	‘bio’	element	had	been	overshadowed	by	an	
overemphasis	on	the	psychological	aspect.	One	wonders	if	is	the	lack	of	efQicacy	in	treating	back	
pain	that	has	generated	this	psychosomatic	emphasis.	(Hancock	et	al,	2011)	
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Myophysiology	and	Myopathophysiology		
‘Persistent	excitation	irritation	in	that	segment	of	the	spinal	cord	and	
disorganization	of	deep	short	back	muscle	function	are	associated	with	
over-stretching	of	richly	innervated	soft	tissues	of	the	same	dislocating	

segment.’	(Gongal’skiı	̆&	Andreenko,	1992)	
	 The	involvement	of	both	the	intrinsic	and	skeletal	muscles	are	integral	to	the	subluxation	
complex	along	with	the	sensory	response	from	with	ligaments,	capsules	and	facets.	They	are	
involved	with	a	sensory	and	a	mechanical	response,	a	diagnostic	symptom	and	can	be	a	form	of	
protopathic	response.	(Yamashita	et	al,	1990;	Vernon,	2012;	Holm	et	al,	2002;	Kang	et	al,	2002;	
Cavanaugh,	2006)	
	 Sensitive	palpation	of	hypertonicity	of	the	intrinsic	muscles	at	a	segmental	level	can	be	
detected.	Depending	on	duration	and	severity,	hypertonicity	of	the	larger	postural	muscles	may	
also	become	apparent.	In	acute	cases	splinting	or	guarding	of	the	major	spinal	muscles	may	occur.	
(Doherty,	2020)	
	 In	addition,	Haavik	and	colleagues	noted	the	substantial	sensory	input	from	the	intrinsic	
muscles	at	the	level	of	segmental	dysfunction,	the	integrated	role	of	the	brain,	and	the	signiQicance	
of	vertebral	adjustments	in	modifying	the	disturbance.	(Haavik	et	al,	2021)	
	 Intrinsic	muscle	hypertonicity	in	particular,	would	naturally	compromise	and	lead	to	a	loss	of	
motion	in	adjacent	segments	because	of	their	origin	and	insertions.	
	 The	larger	paraspinal	muscles	may	also	react	to	the	mechanical	changes	and	lead	to	postural	
compensation	and	antalgia	in	acute	cases.	
	 In	another	component	of	the	subluxation	complex	(myopathology	or	myopathophysiology),	
Edwards	et	al	proposed	that	autonomic	variables	can	be	inQluenced	by	afferent	muscle	spindle	
activation,	particularly	from	the	posterior	muscles	of	the	neck.	Further,	that	cardiorespiratory	
variables	rely	on	interaction	between	the	somatic	and	autonomic	systems,	essentially	
somatosympathetic	reQlexes.	(Edwards	et	al,	2007)	
	 Muscles	innervated	from	the	affected	segmental	level	may	experience	kinesiological	weakness	
which	may	be	determined	by	muscle	testing,	as:	
‣ Intrinsic	muscular	hypertonicity	
‣ Postural	muscle	hypertonicity	
‣ Muscular	splinting/guarding	
‣ Segmental	compensation	
‣ Postural	compensation	(global)	
‣ Antalgia	
‣ Degrees	of	atonia	–	loss	of	individual	muscle	strength	
‣ Stress	
‣ Prolonger	physical	activity	
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‣ Lack	of	physical	activity	
	 A	2020	study	by	Wong	et	al	noted	that	‘Lumbar	spine	manipulation	can	result	in	immediate	
lower-limb	isometric	strength	increases.	While	healthy	people	with	normal	muscle	strength	may	
improve	minimally,	joint	manipulation	for	people	with	knee	and	hip	weakness	who	are	otherwise	
healthy	can	result	in	large	effect	size	strength	gains.’	(Wong	et	al,	2020)	
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Clinical	association	
	 The	superQicial	categorising	of	vertebrogenic	conditions	addressed	by	spinal	manipulation	as	
Type	O,	Type	M,	or	MSK	classiQications	where	neural	disruption	is	claimed	as	being	conQined	to	
affecting	only	musculoskeletal	conditions	(Type	M),	is	physiologically	irrational.	Where	there	is	a	
demonstrated	pathophysiological	somatovisceral	reQlex	effect	upon	vascular	(Type	V)	and	
visceral/organic	conditions	(Type	O),	such	categorisation	is	inappropriate.	
	 Leach	neutralises	the	distraction	by	offering	a	Type	N	(neurological)	which	would	more	
accurately	covers	the	conditions	as	all	subluxations	involve	a	neurological	component	to	one	
degree	or	another.	(Leach,	1994,	p121)	
	 It	is	suggested	here	that	the	apparent	association	between	certain	functional	visceral	
conditions	and	physiologically	disturbed	vertebrae	is	pathophysiologically	feasible	and	supported	
by	substantial	independent	evidence.	Further,	as	one	of	the	key	elements	of	a	subluxation	
complex,	this	rationale	is	based	on	activated	somatosensory,	somatovascular,	somatovisceral	and	
somatoautonomic	reQlexes.	These	pathophysiological	phenomena	are	recognised	neural	
mechanisms	and	are	offered	as	the	explanatory	link	to	a	range	of	conditions.	
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	 Given	that	a	subluxation	is	a	disturbed	somatic	structure,	it	can	activate	noxious	
mechanosensory	receptors	with	pain,	headaches,	and	sciatica,	being	basic	examples.	Many	
medical,	chiropractic	and	osteopathic	studies	report	the	apparent	association	which	seems	
ratiQied	by	positive	clinical	outcomes	noted	in	the	literature.	
	 Diagnosis	of	subluxations	is	a	science-based	skill.	A	thorough	case	history	is	the	Qirst	step	
followed	by	a	general	physical,	orthopaedic	and	neurological	examination.	When	indicated,	a	
spinal	examination	would	be	conducted	to	assess	segmental	integrity.	This	may	incorporate	
motion	palpation	to	assess	segmental	Qixations	or	hypermobile	segments,	individual	vertebral	
alignment,	and	muscle	tone	particularly	of	the	intrinsic	muscles.	(Bourdillon	&	Day,	1988;	
Manakomi	&	Das,	2022)	
	 Pain	or	a	degree	of	it,	are	likely	to	be	the	most	common	factor	which	often	causes	a	patient	to	
seek	manipulative	care	in	the	Qirst	place.	
	 There	appears	to	be	a	distinct	overlap	between	somatovisceral	pain	syndromes	and	clear	
diagnosis	of	visceral	conditions.	Murtagh	highlights	this	in	his	designation	of	masquerades	or	
mimicked	conditions.	(p223	Table	25.1)	Records	of	a	1963	study	by	Bechgaard	lists	75	cases	of	
nine	different	conditions	presenting	at	hospital	admission,	where	85%	were	released	with	a	
diagnosis	of	segmental	pain	syndrome.	(Kaltenborn	2009)	Similarly,	a	study	by	Bruckner	(1987)	
found	similar	symptoms	resolved	through	spinal	manipulation,	Qinding	that	the	condition	was	
‘common’.	(Bechgaard,	1963;	Kaltenborn,	2009;	Murtagh	&	Rosenblatt,	2011)	
	 The	aim	is	to	diagnose	the	existence	of	a	subluxation	at	a	spinal	level	which	may	correlate	with	
the	symptoms	and	signs.	Such	an	association	could	justify	manual	intervention	by	way	of	an	
adjustment	directed	towards	correcting	the	subluxation,	neutralising	associated	neural	
aberrations,	and	normalising	associated	signs,	symptoms,	articular,	muscle,	vascular	or	organic	
dysfunctions.	In	other	words,	seeking	to	normalise	associated	pathophysiology.	
	 The	adage	of	listening	to	the	patient	and	they	will	essentially	tell	you	the	diagnosis	applies	in	
the	manual	therapies.	Non-textbook	cases	may	present	to	a	clinic.	Some	rather	unusual	signs	and	
symptoms	can	offer	guidance	as	to	the	type,	location	and	nature	of	an	associated	subluxation.	
(Rome	&	McKibbin,	2011)	
	 Manipulative	care	has	been	shown	to	provide	pain	relief	in	a	range	of	conditions	promoting	
patient	comfort.	Chiropractic	care	scored	the	highest	pain	relief	rating	(7.33	out	of	10),	scoring	
higher	than	the	relief	provided	by	either	nerve	blocks	(6.75)	or	opioid	analgesics	(6.37).	(Jensen	
et	al,	2005)	
	 It	can	be	noted	that	in	oncology	manipulative	care	is	particularly	directed	at	patient	comfort,	
symptomatic	relief,	pain	relief,	and	mobility.	(Steel	et	al,	2018;	Schneider	&	Gilford,	2001;	Pujol	&	
Monti,	2007;	Laoudikou	&	McCarthy,	2020)	
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Medical	oncology	and	manipulation	
	 The	National	Cancer	Institute	of	the	US	discusses	a	range	of	alternative	and	complementary	
health	models	and	lists	chiropractic	therapy	under	Complementary	and	Alternative	Medicine	
which	it	describes	as	‘A	type	of	therapy	in	which	the	therapist	moves	or	manipulates	one	or	more	
parts	of	the	patient’s	body.	It	may	be	used	to	treat	pain,	stress,	anxiety,	and	depression,	and	for	
general	well-being.	Examples	include	chiropractic	treatments,	physical	therapy,	and	massage	
therapy.	Also	called	manual	healing	and	physical	touch	methods.’	(National	Cancer	Institute,	
undated)	
	 Cancer	Research	UK	also	lists	chiropractic	as	a	possible	model	for	helping	to	manage	some	of	
the	symptoms	associated	with	cancer	by	stating	‘People	with	cancer	see	a	chiropractor	to	help	
control	pain,	headaches	and	tension.	There	is	some	scientiBic	evidence	that	chiropractic	treatment	
might	help	relieve	headaches	and	back	pain.’	(National	Cancer	Institute,	Undated;	Cancer	Research	
UK,	Undated)	
	 While	manipulative	techniques	may	be	used	on	cancer	patients,	it	is	principally	directed	at	the	
amelioration	of	symptoms	rather	than	for	the	treatment	of	neoplastic	conditions.	Yao	et	al	stated	
that	subject	to	certain	limitations	‘Manual	therapy	was	an	effective	intervention,	which	may	have	
immediate	effect	on	cancer	pain	and	may	improve	physical	function	and	global	well-being.’	(Yao	et	
al,	2021)	
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To	be	continued	
	 This	series	will	conclude	as	Part	6	by	reporting	evidence	supportive	of	Principle	5,	that	‘a	
Chiropractor’s	manual	intervention	to	correct	subluxations	is	associated	with	changes	to	
dysfunction	and	neural	pathophysiology’.	These	changes	are	shown	to	ameliorate	symptoms	and	
restore	physiology.	
	 We	consider	this	principle	critical	to	understanding	the	Vertebral	Subluxation	Complex.		
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