A neurological evidence base for the
Vertebrogenic Dyspepsia Syndrome: A
somatosensory link to visceral dysfunction
Peter Rome and John Waterhouse

Abstract: Literature is reviewed which portrays the neurophysiological basis and clinical recognition for
the spinal manipulative rationale of a subluxation-related vertebrogenic form of dyspepsia. It discusses
the relationship of the cervical spine and the vagus parasympathetic innervation, and the dorsal spine
with its sympathetic and spinal nerve in uence. Practitioners of chiropractic, medicine, osteopathy,
acupuncture, and physiotherapy have all published on this topic. Two key spinal regions appear to be
involved - the cervical spine’s in uence on the parasympathetic vagus, and the sympathetic innervation
through the splanchnic innervation of the mid-dorsal spinal nerves.
No evidence could be located which contradicted the neurophysiology of this biomechanical model of
care for the condition. With physiological evidence of positive outcomes, a vertebrogenic biomechanical
focussed model of care is justi ed as one of the options for functional dyspepsia (FD).
Indexing terms: Vertebrogenic; functional dyspepsia; dyspepsia; subluxation; GERD; indigestion
gastrointestinal.

Introduction
n animal subjects ‘ … both noxious and innocuous stimulation of somatic
afferents have been shown to evoke re lex changes in sympathetic efferent
activity and, thereby, effector organ function. These phenomena have been
demonstrated in such sites as the gastrointestinal tract, urinary bladder,
adrenal medulla, lymphatic tissues, heart and vessels of the brain and
peripheral nerves.’ (1)
The term functional dyspepsia (FD) has been a part of medical lexicon for
about 250 years. It applies to an idiopathic form of indigestion. The early
papers located which recognised the condition range from 1773. (2, 3) In
1908 six papers were published in the Royal Society of Medicine in its irst
volume, (4) with a second paper published in the BMJ of the same year. (5)
Subsequently, according to the PubMed Timeline, relatively few papers were
published on the topic until 1986 when numbers started to rapidly increase.
The term (FD) only seemed to gain favour about 1990. The fact that it has
been deemed to be of no known cause has led to pharmaceutical treatment(s)
being based on empirical observations of what seems to work for some. Some
off-label medications are prescribed too. (6, 7, 8)
Dyspepsia has been identi ied by Oustamanolakis and Tack as being in two
forms, FD and organic. The latter is subject to identi iable causes such as
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… the idea that
‘heartburn’ (dyspepsia)
has no mechanical
aetiology is fatally
awed. Regulatory
bodies which control
how chiropractors
communicate to
patients must appreciate the evidence
presented by Rome and
Waterhouse and better
inform their regulatory
decision-making …’
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Clari ication of terms
Central excitation
This term is de ined in the Mosby medical dictionary as ‘A model based on neurophysiologic
indings that explains the symptoms of subluxogenic pain and discomfort that arise from non-spinal
sites.’ That is, a symptom (or sign) attributed to a vertebral origin where the segment has been
disturbed to the extent that activated noxious sensory iring may be carried by a somatovisceral
or somato-somatic re lex. (36)
Central integration
Central integration indicates a focus on the changes in cortical intrinsic inhibitory interactions
from somatosensory evoked potential stimulation. (37, 38)
Dysfunction
It is suggested that one form of visceral dysfunction can be due to subluxogenic neural
pathophysiology which may occur through noxious somato-autonomic re lexes. The dysfunction
may be considered on three levels forming a somato-autonomic-visceral triad which is essentially
a subluxation complex. (39)
Dysfunction - vertebral
This is the primary somatic element of a vertebral subluxation complex. It comprises a
disturbance of the function and/or the position of a spinal segment(s). Facet ixation is also a
common feature. All have the potential to activate noxious neurogenic autonomic and
somatovisceral re lexes. (40, 41)
Dysfunction - Neurophysiological
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ulceration, infections, cancer and food allergies. They ascribe a pathophysiological mechanism to
FD which includes an autonomic nervous system-central nervous system dysregulation. (9)
The evidence of a vertebrogenic neurological factor in a functional conditional of dyspepsia is
available in the literature from chiropractic, medicine and osteopathy and physiotherapy. Further,
there is mounting recognition of a vertebrogenic factor in the management of a range of so-called
non-musculoskeletal conditions in medical literature as well. (10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26),
This vertebrogenic model would consider some forms of ‘functional dyspepsia’ appropriate for
manual intervention. Those forms could include dysfunction of sphincter hyper- or hypo-tonicity
and gastric motility (e.g. gastroparesis, achalasia) as examples. When indicated by symptoms and
spinal clinical signs, manipulative management has been applied for these conditions on the basis
of modifying the somato-autonomic effects. It is noted that the upper gastrointestinal sphincters
(and certain others) can be activated under involuntary or voluntary control. (27, 28, 29, 30)
Medical papers state clearly that functional dyspepsia is an enigma in cause, management and
outcomes. There is a range of medical treatments available for patients with this condition. It is
often more a matter of trying various medications to see which one might relieve the symptoms.
(31, 32, 33, 34)
Functional dyspepsia varies from 5%-25% of the general population with approximately 30%
non-ulcer dyspeptic adults having impaired gastric emptying. (35) This percentage indicates a
reasonably common idiopathic condition which traditionally, has no de initive aetiology and no
generally accepted consistent pharmaceutical answer.
A number of visceral conditions have been designated as functional. That is, they do not
necessarily exhibit pathological tissue changes or positive laboratory tests, but are exhibiting
symptomatic dysfunction – perhaps somewhat of a catch-all term.

As a result of the vertebral dysfunction, the segmental disturbance can have a direct in luence
upon neural efferent elements through activating noxious sensory re lexes. This somatosensory
stimulation has been shown to activate somato-autonomic nerve re lexes. These effectively
in luence the function of the innervated or target structure through somatovisceral or somatosomato re lex pathways. (42, 43, 44, 45)
Dysfunction - Innervated organ
Under this model, the hyperstimulation of neural innervation may lead to an organ’s altered
function – as in dysfunctional dyspepsia. Depending on the spinal level involved, it may be
clinically observed as signs and symptoms of other autonomic somato-autonomic re lexes. For
example, these effects may be re lected viscerally as symptoms of:‣ Dysphagia; (46)
‣ Dysphonia; (47)
‣ Dyspnea; (48)
‣ Dyspepsia; (49)
‣ Sphincter contraction; (50)
‣ Gastrointestinal motility; (51)
‣ Smooth muscle function. (52)
Functional
Such a vague term as ‘functional’ alludes to symptomatic presentations associated with an
organ or structure without apparent or demonstrable explanation(s). In a paradox, if something
is functional it is considered to be operating normally.
In some conditions, the term ‘functional’ could suggest that a cryptic neural element may exist
– although often identi ied in an idiopathic association. The vertebrogenic factor is closely
associated with chiropractic and osteopathy; which may provide that missing link in a general
understanding of the complexity of a vertebral subluxation. Apart from the idiopathic appellation,
the qualifying term for a condition may also be known as primary dyspepsia (49), essential
dyspepsia, (53) and non-ulcer dyspepsia. (54)
In regard to the acknowledged idiopathic designation of functional dyspepsia, it has remained
an enigma despite the 1,851 (115 so far to Sept 30 in 2021) papers listing the condition under
that title on papers in PubMed and 1,873 in a Medline search. For the condition to remain such an
enigma for so long, should warrant research of the vertebrogenic-subluxation model. (55, 56)
Where an aetiology is obscure, it seems that a functional nomenclature may be added as more
descriptive of the effect rather than a cause. This appears to be abstruse and somewhat
meaningless categorisation as the range of conditions where it apples is so broad. They range in
part from such examples as:
‣ Functional asplenism; (57)
‣ Functional constipation; (59)
‣ Functional diarrhea; (60)
‣ Functional dysphagia; (46)
‣ Functional dysphonia; (47)
‣ Functional dyspepsia; (49)
‣ Functional dystonia; (61)
‣ Functional emesis; (62)
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‣ Functional rhinoplasty; (58)
‣ Functional seizures; (63)
‣ Functional tremor; (64)
‣ Psychogenic (functional) Parkinsonism. (65)

Functional dyspepsia
On one of its current websites, FD is described by the Mayo Clinic as a term ‘ … for recurring
signs and symptoms of indigestion that have no obvious cause.’ (32) In 2018, Chavoustle and Silver
stated that it ‘ … is described as “functional” because there is nothing structurally wrong with the
upper digestive area, but bothersome symptoms persist.’ (66)
Other gastrointestinal dysfunction conditions have also been noted. (35, 67, 68)
In 2017 Talley et al stated that for this condition of functional dyspepsia, ‘The pathophysiology
of functional dyspepsia is not completely understood.’ (69)
In 2018, Madisch and colleagues identify a need for de initive diagnosis, ‘symptom-oriented’
treatment for functional dyspepsia. However they stated inter alia that ‘There is as yet no causally
directed treatment for functional dyspepsia.’ (33)
In 2019, Masuy et al state clearly that ‘None of the available therapies is effective in the majority
of patients without being associated with major side effects. Developing new treatment options is
challenging due to the heterogeneity of functional dyspepsia, the lack of readily identi ied target
mechanisms and the poor association between pathophysiological disturbances and symptoms.’
They state further that ‘To date only limited treatment options are available and con licting results
in terms of ef icacy have been reported. Consequently, nonpharmacological treatment options are
increasingly being explored for functional dyspepsia.’ (70)
Rangan at Harvard Health was more de inite when in 2020 he posted that FD ‘is a common
condition… without a clear cause.’ He also states that ‘ … many patients do not experience
signi icant symptom improvement with … the various medical treatment available to try,’ and that
‘ … even the most effective FD medications only resolve symptoms in one out of six patients.’ (71)
More recently in 2020, Ford et al stated that FD is not completely understood and is dif icult to
treat in most patients. They stated that ‘Approximately 80% of individuals with dyspepsia have no
structural explanation for their symptoms and have functional dyspepsia. Functional dyspepsia
affects up to 16% of otherwise healthy individuals in the general population.’ However, in what
could be regarded as closer to a chiropractic neurological model, they state ‘it is probably related
to disordered communication between the gut and the brain, leading to motility disturbances,
visceral hypersensitivity, and alterations in gastrointestinal microbiota, mucosal and immune
function, and CNS processing.’ (72)
It appears that it has yet to be determined whether the associated symptoms (including
hyperacidity - for which a proton pump inhibitor may be prescribed to suppress the gastric
acidity - essentially hydrochloric acid) are signs, symptoms, contributors or causes of FD. Due to
the intransigence of some cases, and as a last resort, tricyclic antidepressants and psychological
therapy may be recommended medically. Under a subluxation model, many FD signs and
symptoms could ultimately be considered vertebrogenic effects, and therefore potentially
amenable to manipulative care. (73, 74)
Signs and symptoms of FD include: (75, 76)
‣ Epigastric pain
‣ Heartburn
‣ Bloating
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‣ Excessive belching
‣ Nausea after meals
‣ Early satiation
‣ Vomiting
‣ Postprandial fullness

The Mayo Clinic’s website states that functional dyspepsia is common and can have longlasting symptoms which ‘have no obvious cause.’ (77)
The Canadian Society of Intestinal Research acknowledged that functional dyspepsia had ‘no
observable or measurable structural abnormalities found to explain persistent symptoms,’ and
further that ‘The cause of functional dyspepsia is unknown.’ This would be consistent with the
conventional medical policy of hesitancy in recognising the wider neural rami ications of
subluxated or dysfunctional vertebrae. (78)
In reviewing current medical treatments, there is an implication of somewhat of a double
standard in that medically, patients with FD may be treated even though the cause is unknown.
Yet because chiropractic and osteopathy base their management of their vertebrogenic model
outside the traditional medical model, some critics maintain that they should not accept patients
for management of visceral symptoms. This appears contrary when the medical model may only
be addressing a symptom, and yet admits not knowing the cause, especially, and when the clinical
evidence of a vertebrogenic factor does exist in the medical literature, albeit latent. (33, 46, 51,
79)
In noting that FD presents a diagnostic, management and clinical dilemma for physicians, a
comprehensive 2013 review Yarandi and Christie noted that ‘hypersensitivity has been suggested
to be perceived at a central sensory level, with glutamate as the potential neurotransmitter involved.
This theory suggests that increased presynaptic release of glutamate in the central sensory areas
facilitates transmission of visceral sensory signals, leading to an ampli ied response to non-painful
stimuli and perception of pain. In addition, central hypersensitivity can potentially lead to activation
of previously silent visceral nociceptors through recruiting more spinal neurons to the pain
pathway.’ (34)
Given the notion that spinal manipulation for some conditions is an enigma to cynics, it is
surprising that some in medicine (80) would suggest denying patients the chance of potential
relief by suggesting there is no evidence to justify a trial of care, when published evidence and
patient demand indicates otherwise.
Due to the lack of consistency regarding aetiology, medical treatment and ef icacy, and
persistent acceptance of functional dyspeptic patients it would be justi iable for other professions
to continue under the same criteria. To avoid the appearance of double standards, patients should
be free to seek equal opportunity and access to a potential option of care for this condition. The
pathophysiological evidence and patient satisfaction strongly support the rationale for
considering manipulative care.
Somatic dyspepsia (Somatisation)
Medically, this term somatic dyspnea tends to imply a somatisation projection of physical
symptoms through psychological distress. The assumed terminology is related to mental
classi ications of functional overlay, psychogenetic conditions, and psychosomatic concepts. (81,
82)
Idiopathic symptoms seem to have attracted the descriptive ‘somatic’. This term implies a
psychological, psychosocial, or psychiatric element projected as a physical manifestation. The
authors of this paper consider that many of these dyspeptic patients may be experiencing a
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vertebrogenic form of dyspepsia. The apparent and often protracted periods of somatisation
seem to be more the result of being a primary physical manifestation irst, followed by
psychological distress. (83)
Conditions that defy physical or laboratory diagnosis may at times attract this diagnosis. In
1978, Sarno alluded to psychogenic backache as the ‘court of last resort’. (84)
Apart from the idiopathic appellation, another condition has also been known as primary
dyspnea, (85) essential dyspnea and non-ulcer dyspepsia. (86)
As the vertebral subluxation complex (VSC) model has limited acceptance in medicine, it is not
surprising that a psychological basis for some unexplained conditions has been adopted when the
VSC is not part of the broader conventional medical spectrum as noted by Maigne, Lewit, Schmorl
and Junghanns. (87, 88, 89, 90, 91)
Somatosensory
Sato et al extensively explore the effects of noxious input from somatosensory activation
leading to modulation of visceral functions including gastrointestinal motility [p. 168]and
somatosensory modulation of digestive secretion, [p. 180]as well as somatosensory modulation
of gastrointestinal blood low, [p. 183]and the somato-vagal re lex. [p. 185] (92)
Sato et al acknowledge the role of spinal manipulation, physiotherapy and acupuncture in the
in luence upon somatosensory activated somato-autonomic re lexes. (93) In a further study, Sato
and Schmidt stated that ‘Somato-gastrointestinal re lexes are well known clinically, and the
in luence of somatic afferent stimulation on gastro-intestinal motility has been reported for dogs,
cats, monkeys, and humans.’ (94) This principle is supported conversely through a decrease of the
somatosensory stimulation by Battakova and Shraimanov in their paper titled ‘Neurophysiological
changes in the afferent somatosensory system indices in the case of vertebrogenic spine pathology in
miners’. (95)
Somatovisceral
Somatovisceral is a term which recognises ‘ … the in luence of the body framework (soma) or
neuromusculoskeletal system on the function of the internal body systems and organs.’ It primarily
relates to this in luence through segmental neural re lexes which are activated from noxious
somatic sensory input to involve neural central processing and visceral innervation at that
associated level. (96)
Sato et al have extensively demonstrated a distinct neural re lex association by stimulating the
somatic cutaneous sensory afferents in animals. (1)
In a re lection of Russian medical practices, the physicians Pikalov and Kharin noted in 1994
patients’ relief from gastrointestinal symptoms by spinal manipulation. While the physiological
basis for this eluded them, they postulated that the normalisation in segmental trophic
innervation as a possible mechanism. They reported gastric pain relief in patients after an
average of 3.8 days and ‘clinical remission’ 10 days faster than traditional care. (97)
Subluxation
Subluxation complex is a more speci ic term than vertebrogenic and has been adopted in
relation to both structural and functional disturbances which initiate conditions originating from
a segmental level.
For joints to be either ixated or functionally disturbed there must be more than osseous
elements affected. In order to assess all the factors involved such as sensory modi ications, soft
tissue alterations, neural activation, and the cumulative effect of these components the following
de inition is offered:
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A subluxation is an articular dysfunction, typically but not limited to the spine and
pelvis, characterised by anatomical and neurophysiological signs and symptoms.

Peripheral joints and paraspinal articulations as well as vertebral facets may be subluxated. In
the case of vertebral subluxations in particular, further speci icity as to the source of spinal
involvement needs to be identi ied for optimal outcomes. Neurologically, speci ic vertebral
facet(s) would be the expected focus in FD associating the neurological innervation with the
symptomatic gastrointestinal structure involved.
In addition to the sympathetic nerve in luence through the thoracic splanchnic nerves,
parasympathetic innervation via the vagus also has an impact on gastrointestinal function, and
may be in luenced through the cervical spine.
A series of medical papers between 2001 and 2012 by Va skov and others concluded that
cervical vertebral dysfunction ‘may cause visceral dysfunction.’ They focused on the upper
gastrointestinal tract motility and dysphagia. Their treatment of choice was cervical
manipulation. They stated, ‘Musculoskeletal (manual) medicine techniques can reduce pain and
normalize the dysphagia. Using scintigraphy, this can be objectively measured.’ (46, 98, 99)
Biedermann noted that in infantile colic ‘The de inition of a functional disorder (is one) caused
primarily vertebrogenically enables paediatricians, physiotherapists, speech therapists, and others
who address infants and schoolchildren to widen their scope of available therapeutic options and to
include the “functional approach” in their therapeutic considerations.’ (100, 101)
There is a degree of overlap of this topic on dyspepsia and abdominal symptoms with infantile
colic. A study by Klougart et al. found that in the digestive complaint - colic, 41% of infants
required vertebral adjustment of the mid-thoracic spine - primarily T4/5 to T8/9. (102, 103)
Subluxogenic
This term may be de ined as a sign or symptom originating from a physiologically disturbed
joint, often a vertebral articulation. Further, Mosby’s medical dictionary indicates that
subluxogenic is associated with central excitation. (36)
This term was also used in the report of the extensive review for the US Department of HEW as
The Research Status of Spinal Manipulative Therapy. (104)
In another form of subluxation-related disturbance, Vernon and Gatterman raise the matter of
subluxogenic signs in relation to cervicogenic headaches, as did Bryner in relation to sub-occipital
trauma. (105, 106) They recorded. ‘22% of those with indigestion reported some relief after
chiropractic care. Compared with those reporting no relief, mid-back pain was more common
among those reporting indigestion.’
In identifying the associated symptoms or condition, the subluxogenic expression essentially
differentiates the effects from its origin. Identi ication of the segment involved enables correction
to be focussed. There would be no point in trying to manipulate a segment not neurologically
related to a condition.
Subluxogenic dyspepsia
Based on the creation of noxious somatosensory autonomic re lexes originating from an
articular dysfunction and/or displacement - a subluxation complex may involve a neurogenicrelated visceral dysfunction as a pathophysiological phenomenon. Again, the segmental level of
involvement may indicate the possible associated symptom(s) and vice versa. (107, 108, 109,
110)
In FD, the evidence suggests that biomechanical disturbance of the mid-dorsal vertebrae
through in luence of sympathetic innervation, and/or cervical vertebrae via the parasympathetic
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vagus innervation, to be sites of potential vertebrogenic subluxation-related in luence on
gastrointestinal physiology.
Vertebrogenic
Vertebrogenic pain and the vertebrogenic syndrome are both listed as item M54.89 in the 2021
ICD1-10-CM. This pain may be identi ied in two spinal forms, one demonstrating the
morphological changes such as intrusive osteophyte formation with distinct diagnostic signs and
symptoms. The syndrome initiated from anatomical and physiological (functional) disturbance
with the creation of noxious somatosensory activation. Vertebrogenic dyspepsia would represent
this second form, sometimes without evidence of morphological or laboratory changes, but based
more on symptoms of 3-6 months duration, postprandial discomfort, early satiation and
epigastric pain. (111, 112)
On a commercial website for Novus Biologicals, vertebrogenic pain syndrome may be
described as ‘an acute or chronic pain in the back, and can include thoracic, lumbar, sacral or
adjacent regions. Pain can be of many qualities and causes, and treatments may include physical
therapy, spinal manipulations, injections and in some cases, surgical correction.’ (There was no
explanation forthcoming as to why the cervical spine was omitted.) (113) We note that pain of
this nature may be regarded as noxious somatosensory input.
This ‘vertebrogenic’ term is appearing more frequently in recent times in a somatovisceral
sense. It seems to have irst arisen in a medical paper by Rychlikov and Lewit in 1976. The
functional version of vertebrogenic may be referred to as a subluxation complex due to physically
altered segmental dynamics with disturbed neurological and other soft tissue elements. This
would be differentiated from pressure or neural irritation initiated by osteophytic formation or
other exostosis compromising the spinal cord or radicular neural elements. (114, 115, 116)
It appears inconsistent that some authors will recognise the physical manifestations of
vertebrogenic subluxation factors in certain musculoskeletal disorders, but perhaps not the
associated pathoneurophysiological ones. Exceptions to this would include recent reports by
Garo-Falides and Wainwright as well as Va skov . (79, 98, 117, 118)
Vertebrogenic dyspepsia
This term has broad connotations as it also incorporates the noxious neural somatosensory
elements from a range of somatic factors. Due to the relationship with the richly innervated spinal
column, cord, radicular proximity and some cranial nerves, in luence on the autonomic nerves
can also be associated with the non-subluxation vertebrogenic disorders. These may include
vertebral congenital anomalies, pathologies, scar tissue, fractures, and bulging or herniated discs.
It appears that the nomenclature for idiopathic dyspepsia has been replaced by Functional
Dyspepsia as the terms appear to be used interchangeably. Conventional medicine’s tardy
acceptance of a subluxation model would explain its failure to identify the vertebrogenic model of
FD. The research, clinical evidence, and prevalence of the condition noted in the chiropractic
literature and European medical papers appear to have been largely ignored. (7, 86, 119)
As an indication as to chiropractic patient management of gastrointestinal conditions, an All
Fields search of Index to Chiropractic Literature conducted on September 25 2021, revealed 122
papers listed covering such topics as dyspepsia [n=11], dysphagia [n=11], indigestion [n=4],
gastric [n=10], gastroparesis [n=1], gastrointestinal [n=64] and GERD [n=22]. (120)
Review
Reluctance to adopt a subluxation model of this condition may explain the failure to identify
the vertebrogenic model of FD has been acknowledged. (79, 98, 118)
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The authoritative and independent Rome Foundation based in Rome, Italy, now favours the
term Disorders of Gut-Brain Interaction (DGBI) in preference to functional gastrointestinal
disorders. The Foundation’s aim ‘is to improve the lives of people with disorders of gut-brain
interaction.’ However, while this term recognises a central neural element, it does not appear to
include a neurogenic subluxation possibility. (121)
This body was formed in 1990 and has now established that there are four basic signs of
functional dyspepsia. They are: early satiation, postprandial fullness, epigastric pain, epigastric
burning, plus between meal-related and meal-unrelated. (Symptoms of nausea, vomiting,
belching and heartburn although within the spectrum, were not included) (122)
Abdominal pain of spinal origin is a condition with etiological similarities to subluxation based
intercostal neuralgia. A number of medical studies discuss treating these pain conditions with
nerve blocks. A 1977 study by Ashby managed ive patients experiencing a variety of abdominal
pains. All ive experienced relief following an intercostal nerve block. A case of mid-thoracic
spinal dysfunction associated with pseudo-appendicitis was resolved the same way,
demonstrating similar physiological principles of somatic origin. (79, 123, 124, 125, 126, 127,
128)
Red Flags
In addition, in practice, and with most conditions, red lags regarding dyspepsia are a
consideration to be noted. (8, 129, 130) Further, one is mindful that a combination of mid-dorsal
back pain may also be referred from gastrointestinal pathology. (131)
Research, neurophysiological
A more scienti ic basis for a somatogenic model of certain conditions is recognised in
neurophysiology. Studies conducted by the Department of the Autonomic Nervous System at the
Metropolitan Institute of Gerontology in Tokyo, and the Laboratory of Physiology, Tsukuna Japan,
and the Physiologisches Institut der Universität Würzburg in Germany, are leading institutions in
this research. Their studies substantiate the pathophysiological principles, in that as vertebrae
are somatic structures, the neural element of a biomechanically disturbed somatic structure can
lead to activation of noxious somatosensory and somato-autonomic re lexes which have
physiological somatovisceral effects. (40)
Apart from numerous literature publications, their neurophysiological studies culminated in a
textbook format in 1997. One particular section addressed pathophysiology of the
gastrointestinal system. It stands as con irmation accounting for the empirical observations,
clinical experiences, and clinical outcomes noted by the manual sciences for over 100 years
before that text was published. It also substantiates and explains the rationale of continued
patient demand for a manipulative model of health care provided by the manipulative
professions. That is, to address subluxation-based physiologic dysfunction in forms of dyspepsia.
In addition, the overlooked presence of such a base of vertebrogenic visceral conditions
previously published, in non-English medical literature, tends to support recognition of the
chiropractic and osteopathic models. (132, 133)
Sato et al noted that somatosensory modulation of gastrointestinal motility occurred in
animals that experienced noxious mechanical somatic stimulation (51, 134, 135) They stated that
in anaesthetised animals, gastric motility was also affected by ‘natural somatic stimulation,
especially by noxious mechanical stimulation (and had) been shown to depend on the segmental
areas stimulated’. (136)
In a further somatovisceral study, Sato and Terui found that ‘Noxious stimulation…to the skin,
chest and abdomen of rats, only the somatic stimulation of the abdomen changed the duodenal
pressure and motility.’ (137)
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Research, medical
In 1979, Kametani et al applied somatic stimulation to the skin of rats to assess gastric motility
inhibition and concluded that the gastric re lex was a spinal re lex. In 2014, Pich et al studied
similar nociceptive effects at various levels from T2 to L6, and their different effects upon gastric
motility and gastrointestinal blood low. (140, 141)
Bortolotti et al. researched indications of motor pattern dysfunction (‘dysmotility-like’) in
patients with idiopathic dyspepsia in 1995. This suggests neural in luence upon the functioning of
the smooth muscle in the gastric wall. Cof in et al also concluded that a neural in luence where
certain types of dyspepsia experienced a ‘ … sensory dysfunction...associated with impaired re lex
reactivity in the stomach.’ (142, 143)
Modi ied motility is reported as a commonly associated symptom attributed to disturbed or
subluxated vertebral segment. (28, 99, 137, 141, 144, 145)
Clinical studies, medical
In 2017, Talley et al stated that pharmaceutically, there are various treatment options,
however, they also state that these are available ‘with varying levels or evidence and ef icacy’. As a
treatment model, this suggests that it is a matter of trying one particular drug at a time to see if it
provides relief. On that trial basis alone, and in view of the ef icacy reports offered here,
chiropractic or other manual care would seem justi ied as one of the options for patients. (8)
A number of non-English medical clinical reports on the topic of vertebrogenic gastrointestinal
functional conditions raise the point of why so few similar papers appear in English language
medical journals. European medical literature in particular, has carried a number of papers
regarding the spinal manipulative management of digestive disorders. (97, 115, 116, 118, 146,
147, 148, 149, 150, 151, 152, 153)
In discussing the range of aetiologies of dyspepsia, Krag acknowledged that there can be
mechanical, postural, pathological, or pathophysiological contributing factors. He stated that
abdominal pain may be ‘ … referred pain due to excessive re luxes provoking high threshold
receptors in joints and muscles… referred pain from strictures of the vertebrate axis apophyseal
joints, and that these can be released by a manipulation producing the characteristic “click”.’ Krag
noted studies of 149 patients involving somatogenic dyspnoea involving facet syndromes (30
cases), spinal nerve irritation (73 cases), and 46 with a slipped rib syndrome, although the site
was not speci ied, the costovertebral articulation is a common site of involvement. (151)
Lewit devotes a chapter of his textbook where he discusses a range of visceral conditions
under the topic of ‘Vertebrovisceral correlations’. He also noted that vertebral ‘blockages’ (the
ixation element of subluxations) at T4-T7 and particularly T5/T6 were characteristic of certain
gastro-duodenal conditions. (89)
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As well as a somatovisceral association, Camilleri noted a viscerosomatic association. He
explained a irm neural central connection in that with sensory input from the upper
gastrointestinal tract ‘the pathophysiology of the motor and sensory components of the functional
gastrointestinal disorders augur well for major advances and novel therapies.’ (35)
A somatovisceral association was discussed by Song et al who found that in rats,
gastrointestinal function may be affected by cervical spondylosis. (137)
A 2019 study on the effect of chronic stress on gastric vagal afferents in mice, supported
‘growing evidence suggesting vagus nerve-related signal disruption from organs to the brain’,
however they did not identify the spine as an element in that disruption. (139)

In his textbook on Orthopaedic Medicine, Maigne notes his manipulative cure or improvement
of pseudo-ulcers on several occasions inding them to be painful syndromes of spinal origin. (90,
154)
The 1995 paper on vertebrogenic in luence by Filippkin et al discussed imaging studies on 89
Russian children with vertebrogenic disease including neck injuries from birth. An earlier study
of cervical spine birth injuries of the spine and medulla in 174 children, associated ‘functional
obstructions of the intestinal tract’ in a range of conditions including:- (118,155)
‣ Pylorospasms
‣ Spastic hypotonic dyskinesia of the ileum
‣ Gastroesophageal re lux
‣ Re lux oesophagitis
‣ Oesophageal stenosi
‣ Dysrhythmic iliac peristalsis
Other European gastrointestinal dysfunction studies included such potential vertebrogenic
conditions as:‣ Peptic ulcers, (97, 146, 147)
‣ Gastroenteritis, (146)
‣ Irritable bowel disease, (152)
‣ Gastric ulcer in adolescent, (115)
‣ Gall bladder pain ,(153)
‣ Oesophageal dysmotility, (50)
‣ Achalasia/Loss of oesophageal peristalsis, (50)
‣ GERD, (50)
‣ Sphincter hypertonicity, (50)
‣ Gastroparesis, (50)
‣ Biliary dyskinesia, (50)
‣ Intestinal motility. (50)
The stated aetiology of the conditions noted by Manabat and Cagir stated that ‘Causes of
intestinal motility disorders appear to be multifactorial, and only a few have been detected.’ In the
absence of demonstrable tissue pathology, these conditions would appear to be ideal for a
comparative study with spinal manipulation, particularly in those cases involving sphincter tone
and gastric motility dysfunctions. (156)
Other vague terms which may involve vertebrogenic factors in gastric conditions are noted,
these include:
‣ Nonspeci ic diagnosis, (31)
‣ Oesophageal dysfunction, (157)
‣ Disturbed oesophageal motility, (99)
‣ Duodenal motility, (137)
‣ Hypertensive oesophageal sphincter, (158)
‣ Motor disorder of the oesophagus, (159).
‣ Neurogenic dysphagia, (159)
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‣ Sphincter dysfunction,(50)
‣ Swallowing disorders. (98)

Hammad states that 50% of hospital admissions with angina pectoris have non-cardiac
disorders. He noted that in 38 patients with pseudo-angina where all cardiac testing was negative,
31.58% had an oesophageal spasm, 23.68% myofascial pain and 21.05% were vertebrogenic in
origin. (160)
Research, chiropractic
There are indications of a degree of interprofessional collaboration taking place. It can be
noted that apart from chiropractic authors being published in chiropractic journals, there are
now chiropractic authors published in medical journals, medical authors in chiropractic journals
and joint authorship in both professions’ journals. (1, 97, 145, 161)
Budgell and Suzuki demonstrated gastric motility inhibition by noxious interspinous thoracic
stimulation of capsaicin injection in anaesthetised rat subjects. They noted a segmentally
organised somatovisceral re lex response involving sympathetic afferents, the coeliac ganglion
and alpha adrenergic receptors. Budgell has been associated with publishing at least nine papers
involving the gastrointestinal dysfunction and the ANS. (144, 162, 163, 164, 165)
A review paper by Pickar noted in experiments that ‘inhibition of gastric motility was greatest
when the mechanical stimulation was applied to the sixth thoracic vertebra.’ (161)
In 1980, Wiles conducted Electrogastrogram (EGG) studies on a small cohort. He noted that
following manipulation of C1, an EGG wave pattern normalised following manipulation of C1 and
there was an increase in basic gastric tone. (166, 167)
Clinical studies, chiropractic
Medical collaboration with the chiropractic healthcare service has been provided at the Texas
Medical Institute. Over 13 years this clinic has a philosophy of offering ‘successful conservative
care that offers fast results’ (from)‘a team of doctors who specialize in family practice, emergency
medicine, and chiropractic care.’ Its website states that:
‘Chiropractic care includes spinal manipulation and spinal decompression techniques
that can treat disorders of the joints, neck, back, digestive system (including GERD and
stomach ulcers), as well as muscle spasms and chronic headaches.’ (168, 169)
In a cohort of 1,567 patients experiencing indigestion, Bryner and Staerker found that 71%
had experienced mid back pain in the previous six months. Of these, 46% experienced indigestion
and mid-back pain simultaneously. (170)
A 1985 controlled research on rabbits, DeBoer et al monitored myoelectric activity (EMG) and
noted suppression of gastrointestinal smooth muscle activity in response to manually subluxated
upper thoracic vertebrae in 51.4% (19) of 37 rabbit subjects. (171)
Other studies have reported on such conditions as:
‣ GERD, (10,161,178)
‣ Heartburn ,(170,172)
‣ Gastric re lux, (172)
‣ Dyspepsia, (172)
‣ Functional dyspepsia, (173)
‣ Re lux oesophagitis, (174)
‣ Indigestion, (170)
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‣ Constipation, (175)Indigestion, (179)
‣ Gastroesophageal re lux disease. (176, 177)

In 2011, Young et al, and Bull et al in 2003, noted that chiropractic care included lifestyle and
dietary advice in the management of gastrointestinal conditions. Other professions include these
elements as well. These papers accurately indicate that chiropractic is not a technique, and not
bound by manipulation solely, but encompasses a wider range of considerations in managing the
health care of patients. (180, 181)
Osteopathy
A 2012 study on functional dyspepsia by Mirocha and Parker recognised that some patients do
not respond to conventional care. They then state that ‘Somatic indings at midthoracic levels
correspond to localized visceral dysfunction such as decreased peristalsis and vasoconstriction.’
They and others, suggest that spinal manipulation may assist this by normalising autonomic tone
and other functions. (182, 183, 184, 185, 186, 187)
Other clinical gastrointestinal studies
Physiotherapy
Grieve reports that epigastric pain over the stomach and pancreas was produced by a T6-T7
nerve root irritation, and gall bladder ‘disease’ by irritation of the T8-T9 nerve roots. (188)
In Grant’s physiotherapy textbook, Bogduk and Valencia noted that vertebral structures of the
dorsal spine can be associated with referred pain from visceral sources. They state that ‘clinically,
such referred pain may mimic the referred pain of visceral disease.’ In the same text, McNair and
Maitland noted gastric related somatic disorders amongst other visceral symptoms. (189, 190)
A 2020 case-controlled study by Azizi et al on 62 patients concluded that manipulation of the
thoracic spine relieved gastrointestinal pain for at least three months. (191)
Veterinary science
In veterinary animal studies, Maler stated that ‘ … any animal with a spine may present with
disorders secondary to vertebral subluxations…that can cause neurologic dysfunction and have
widespread detrimental effects on our patients’ health.’ She discussed the potential for a cervical
subluxation/restriction being responsible for a number of gastrointestinal presentations and a
variety of other conditions. Her patients involve in a range of pets including rabbits, guinea pigs,
ferrets, reptiles, and birds. In regards to hoofstock, Maler noted that ‘Gastrointestinal issues,
especially colic-type symptoms of newborns, may respond favourably to chiropractic treatment
added to standard medical therapy.’ (192)
Acupuncture
Acupuncture is also noted for applying somatovisceral principles. In a 2020 RCT reported in
the Annals of Internal Medicine, Yang et al addressed three of the primary symptoms of functional
dyspepsia – postprandial fullness, upper abdominal bloating, and early satiation. After 4 weeks of
acupuncture, these symptoms were eliminated in 27.8% of patients compared to 17.3% in the
sham group. The positive response was sustained at twelve weeks. (193, 194, 195, 196)
Conditions of vertebrogenic origin
There is a plethora of vertebrogenic conditions recorded and considered to be of
biomechanically disturbed segmental origin, that is, subluxation-related. Such a designation
implies that a physical approach to restoration as an option to pharmaceutical administrations
which may suppress symptoms without addressing the physical or biomechanical aspects. (70,
107, 108, 151, 197, 198)
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An indication of the vertebrogenic principles associated with a range of conditions subject to
similar pathoneurophysiological mechanisms of spinal segmental origin can be noted. Apart from
biomechanical disturbance, such conditions as spondylosis may physically contribute to
functional and neural disturbances. The most common and apparent of these conditions would be
subluxation-related cervicogenic headaches. The range of other symptoms of spinal origin
includes:Cervicogenic
‣ Cervicogenic dizziness, (199)
‣ Cervicogenic dysphagia, (46, 98)
‣ Cervicogenic dysphonia, (47, 200, 201)
‣ Cervicogenic exophthalmos, (202)
‣ Cervicogenic headache, (203)
‣ Cervicogenic migraine, (204)
‣ Cervicogenic otoocular syndrome, (205)
‣ Cervicogenic oesophageal dysfunction, (206)
‣ Cervicogenic tinnitus, (207)
‣ Cervicogenic vertigo, (208)
‣ Cervicogenic vestibule-ocular and post-concussion disorders. (209)

Vertebrogenic
‣ Vertebrogenic cardialgia, (210)
‣ Vertebrogenic chest pain, (211)
‣ Vertebrogenic dizziness, (212)
‣ Vertebrogenic dysphagia, (213)
‣ Vertebrogenic headache, (214)
‣ Vertebrogenic pseudoangina pectoris, (211)
‣ Vertebrogenic cervicoencephalic, (215)
‣ Vertebrogenic thoracoalgia, (216)
‣ Vertebrogenic vestibular dysfunction. (217)

Spondylogenic (Conditions primarily from spondylosis and anomalies)
‣ Spondylogenic esophageal spasms, (218)
‣ Spondylogenic visceropathies, (219)
‣ Spondylogenic hypotonic functional disturbances of the intestinal tract. (220)

Without using chiropractic terminology, Passatore and Roatta discuss a number of conditions
that may be associated with whiplash. In particular they note mechanical derangements
(subluxations) and signs of autonomic dysfunction including cardiac syndrome and irritable
bowel syndrome. (221) Srinivasan and Greenbaum outline the abstruse character and diagnostic
challenge of abdominal-wall pain of somatic origin. (222)
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Discussion
Estimates have indicated that up to 25% of the population experience functional dyspepsia. Its
prevalence presents a variety of signs and symptoms, many of which appear to be neurologically
mediated. (223, 224, 225, 226)
In recognising the basis for science, empiricism is proposed by Encyclopaedia Britannica as ‘the
view that all concepts originate in experience, that all concepts are about or applicable to things
that can be experienced, or that all rationally acceptable beliefs or propositions are justi iable or
knowable only through experience.’ Wikipedia states that empiricism is ‘of central importance to
the sciences.’ We offer that in a pragmatic sense, without empirical evidence, clinical ef icacy and
daily clinical practice would be severely inhibited. (227, 228)
As this form of dyspepsia is designated as one of the so-called functional conditions, a
reasonable part of evaluating the condition should be based on empirical evidence. This cause
and effect observation would be similar to the previously noted pharmaceutical model.
Sympathetic nervous system - thoracic spine factor
Subluxation disturbances of mid-dorsal (thoracic) spinal segments have been identi ied as
having an in luence on dyspepsia through the sympathetic nervous system. (103, 131, 144, 229)
Hypertonic skeletal muscles, especially the intrinsic muscles at a functionally disturbed
segmental level can indicate a sign of vertebral subluxation in an MSK (musculoskeletal)
condition. Palpatory signs of structural and functional segmental changes, as well as tenderness
of the mid-thoracic spine can also provide some of the indications of segmental disturbance. It is
suggested here that in a vertebrogenic form of dyspepsia, the cardiac and/or the pyloric sphincter
may become hypertonic causing a stenosis producing one of the visceral symptoms in gastric
dysfunction. We hypothesise that a hypotonic sphincter may also develop depending on the
vertebrogenic parasympathetic level of involvement. (46, 79, 98) A similar precept would apply to
the smooth muscle layer of the tunica media in the gastrointestinal wall moderating motility. (28,
51, 52, 141, 230, 231, 232, 233)
In 2016, Turco et al identi ied two sub-types of functional dyspepsia although there was a
percentage of overlap as well. They concluded with a suggestion that there was a ‘common
pathophysiological mechanism’ involved with that condition. (234)
The sympathetic subluxation model regarding FD was irmly recognised by in a BMJ Case
Report of two cases by Garo-Falides and Wainwright in 2016. They went further to seemingly
admonish medical colleagues when they highlighted the importance of considering thoracic spine
dysfunction in cases of idiopathic abdominal pain. The title of their paper essentially infers that
the medical appreciation of vertebrogenic subluxation disorders is quiescent. It is suggested that
it may be politically, but not scienti ically dif icult, for political medicine to suddenly adopt this
vertebrogenic model. (79)
The spinal role in vertebrogenic dyspepsia appears similar to initiating cases of vertebrogenic
headaches, intercostal neuralgia, or sciatica. Gastric divisions of mid-dorsal spinal nerves from
the sympathetic trunk reach their target via branches of the greater splanchnic nerve plexus. It is
not conceivable that a sensory neural disturbance in the form noxious re lexes of vertebral origin
would discriminate between spinal nerves only activating the posterior musculoskeletal branch
and nociceptor re lexes, only to avoid its anterior visceral branch. Studies of this efferent
activation are supported by the extensive neurology studies by Sato et al. (40,179,182,188,191)
Parasympathetic - cervical spine - vagus factor
A number of studies recognise that subluxated cervical segments may in luence the
parasympathetic nervous system, particularly the vagus. (46, 118, 138, 166, 189, 190)

f

f

f

f

f

f

f

f

Rome and Waterhouse, 15

f

f

f

Asia-Pacific Chiropractic Journal

On a medical website, Hauser notes the relationship between cervical spine instability,
digestion, the vagus nerve and their association to sphincter function and a range of other
digestive symptoms. He adds that ‘The vagus nerve is responsible for managing our intestinal
activity as well as managing the sphincter muscles in the gastrointestinal tract.’ The intervention he
employs is prolotherapy – the injection of primarily d-glucose in order to stimulate regeneration
of damaged tendons and ligaments in the cervical spine. (235)
An association of functional dyspepsia with the vagus nerve which has also been known
appropriately in this instance as the pneumogastric nerve indicating a further possible
cervicogenic association with dyspepsia. (138, 236, 237, 238, 239, 240, 241, 242, 243, 245, 246,
247)
Va skov et al note the involvement of the vagus in their reports on the association between
the cervical spine, manipulation, dysphagia, oesophageal motility, and other gastrointestinal
conditions. (46)
Physiologically, Sato and colleagues also study the effects of activation of the somato-vagal
re lexes in rat subjects in relation to gastric innervation. They noted the sympathetic and
parasympathetic activation with somatic sensory stimulation. (248)
In a somatovisceral trial by Diego et al in 2005, vagal in luence on gastric motility was
monitored by electrogastrogram readings (EGG) on 48 massaged preterm neonates. A notable
increase in gastric motility was attributed to stimulated vagal activity. (249)
Summary
A reasonable neurophysiological rationale for FD has been considered together with pragmatic
clinical evidence from six professions. It is suggested that this evidence may provide a judicious
account for the apparent patient demand based on experiences of positive clinical outcomes.
It is suggested that there is a similar if not stronger level of supporting evidence for the
manipulative management of a range of vertebrogenic gastrointestinal conditions than for that
justifying the capricious nature of conventional pharmaceutical treatment of FD. In 2019, Masuy
substantiated this claim when he stated that, ‘To date, only limited treatment options are available
and con licting results in terms of ef icacy have been reported. Consequently, nonpharmacological
treatment options are increasingly being explored for functional dyspepsia.’ It appears to be an
uneven ield or double standard if the basis expressed by Masuy et al did not apply to alternative
therapies, namely those that have demonstrated acceptable degrees of safe, positive outcomes.
(70)
Evidence was also offered as to the role of the cervical spine through the parasympathetic
vagus nerve, and the mid-dorsal sympathetic nerve supply as part of vertebrogenic subluxation
models for the enigmatic FD.
While most of the supporting evidence cited originated from medical sources, no evidence was
found to contradict the physiology or the ef icacy of chiropractic care for subluxation-related
vertebrogenic functional dyspepsia.
Conclusion
The evidence supports the rationale for a vertebrogenic, subluxation related aetiology as one
of the possible models for ameliorating functional dyspepsia. As such, a manipulative correction
of associated segment(s) involved would seem justi ied as one of the options available for
patients. As with the criteria for conventional measures, a trial period of manipulative care would
seem appropriate.
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The authors respectfully suggest that as conventional care and the Rome V model (121)
continues without recognition of somato-sensory-autonomic vertebrogenic-neural hypothesis,
vertebrogenic dyspepsia may remain an enigma
Abdominal pain ‘ … may be due to a “storm” of some kind which, arising in the irritated spinal
segment, runs out along the autonomic nerves to upset the functions of the bowel.’ (250)
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