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In 1874, Andrew Taylor Still, MD, DO, the founder of osteopathy and its clinical, 
diagnostic, and therapeutic implementations, developed a theory that the disease 
process arises when the flow of life is interrupted.1 A lesion, as he termed this interrup-

tion of flow, is any change of tissue structures in size, texture, structure, and position.2(p398) 
Throughout the 20th century, other US-trained osteopathic physicians and foreign-trained 
osteopaths evolved Still’s original term to become osteopathic lesion and to what is now 
known as somatic dysfunction. 
 To understand and classify osteopathic approaches, knowledge of the lesion concept 
(ie, somatic dysfunction) and its history are important. Models of the concept based on 
research findings published as recently as 2016 may aid in clinical reasoning of the most 
appropriate treatment strategies, as well as specific osteopathic manipulative treatment, 
osteopathic manipulative therapy (manipulative care provided by foreign-trained osteo-
paths), and nonmanual therapeutic approaches.
 In the present article, I provide an overview of Still’s original lesion concept and its 
evolution, as well as a brief introduction to evidence-based models that took shape in the 
second half of the 20th century and continue to evolve.

The Original Lesion Concept 
Still’s fascination with machinery and technology was based on the Industrial Revolution of 
the 19th century and classical Newtonian mechanics, whose laws describe a perfectly con-
structed motion under a system of forces. Likewise, Still described the human body as a deli-
cate and perfect machine and the osteopath as the mechanic who examines the machine man 
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 Still generally referred to bony lesions, mostly of 
spinal structures, but also to other joints, such as hip, rib, 
and pelvic joints.3(pp16,37,44,45,65,94,107,115),11(pp11-56) He used the 
term, though rarely, in relation to structures of the nervous 
system, the viscera and its membranous structures, the 
skin, the intestines, and blood.3(pp113,137,151,186,190),12(p242)  
With lesions, the nervous and vascular functions are  
affected3(p65),13(p355),14(p83); for example, ligaments are held 
under tension as a result of bone displacement, compressed 
nerves, or compressed blood vessels.11(pp3,72,74),14(pp44,49)  
Spinal vertebrae may be displaced for many reasons,  
such as strain or overstretched ligaments.11(p6)

 Still and other osteopaths of his time essentially 
agreed that primary lesions were caused by more or less 
strong external forces, particularly in the region of the 
spinal column, and that the main cause in secondary 
lesions was not within the respective joint but in a loca-
tion distant from the spine.2(pp42,145,161),10(p35),11(pp68,89),13(pp36,

38),14(pp93,173),15(p43) 

 The lesion model was important for the early 
teaching of osteopathy in the United States. At the sixth 
annual meeting of the Committee of Education of the 
American Association for the Advancement of Oste-
opathy in Milwaukee, Wisconsin, in 1902, the preva-
lence of lesions in all states of disease was an important 
point on the agenda.2(p263)

Osteopathic Lesion  
and Spinal Lesion 
Although Still used lesion relatively imprecisely and 
without further definition, other osteopaths developed 
and shaped it over time. The term osteopathic lesion was 
developed on the basis of Still’s understanding of  
obstruction of body fluids or their neural control centers. 
To define an impairment as an osteopathic lesion, it was 
initially necessary to have a structural disorder of inter-
related parts or a change in the size of the individual 
parts, such as overgrowth, growth arrest, and atrophy, 
which then led to a functional disorder. 

for stress, strain, and variations from the norm and then 
corrects or adjusts to reestablish the fine balance so that 
healing can commence.1(pp287,341),3(p7) Still was also influ-
enced by the emerging wave of anatomization in medi-
cine, such as cadaver dissections and the anatomical study 
of the human body, as well as by the ideas of spinal irrita-
tion and obstruction.4(pp250,260) He was also inspired by 
Emanuel Swedenborg’s concept of obstruction.5 Relating 
to spiritual and physical aspects, Swedenborg believed 
that the soul was dissolved in the body fluids and distrib-
uted all over the body; any obstruction of body fluids by 
disease had to be removed to restore the unhindered flow, 
and obstructions in the spiritual sense had to be addressed 
to restore the divine order.6(p204) Still combined bone setting 
(ie, joint manipulation) and mesmerism7(p19),8(p202) with an 
anatomical point of view. 
 Still developed a predominantly mechanistic theory 
on how disorders of the vital body fluids (ie, blood, 
lymph, cerebrospinal fluid) and their flow occur. He pos-
ited that bones, muscles, membranes, organs, nerves, 
blood, and lymph are interlinked harmoniously. If these 
mechanical disturbances were eliminated, the unhin-
dered flow could be restored.9(p218) To Still, disease was 
the result of an anatomical abnormality that could lead to 
physiologic impairments. He believed that health is 
based on structural integrity and develops when the flow 
of body fluids is unhindered.10 Obstructions of these 
fluids or their neural control centers can lead to distur-
bances in the flow, which Still referred to as lesions.10(p10) 
 These lesions were to be corrected by osteopathic “ad-
justment” (osteopathic manipulative treatment or osteo-
pathic manipulative therapy) rather than pharmaceutical 
drugs because flow constituted the foundation of health 
itself.10(p12) Still’s theoretical structural view of the lesion 
acknowledges that the body protects itself against disease 
by its own defenses and regains health by its inherent 
abilities.2(p509) The aim was therefore to adapt the body 
from the abnormal to the normal state (ie, to manipulate 
bones, ligaments, and muscles to achieve normal flow of 
fluid and function of nerves and excretory systems).3(pp8,14)
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lesions rather than in isolation.10(p17) All of these lesions, 
regardless of their cause or the time of their origin, are 
responsible for causing the same diseases.
 At the time, osteopathic lesion generally referred to 
disturbances of the spinal structures.10(p11) Hence, the 
terms osteopathic lesion and spinal lesion were often 
used interchangeably. A spinal lesion was said to be char-
acterized by the nonphysiologic articulation of affected 
joint surfaces in the resting phase or by a disturbed intra-
articular tension caused by paravertebral contractures or 
contractions of tissue (eg, muscle, ligaments, capillaries, 
nerves, nerve centers).10(pp11,19) Spinal lesions were also 
thought to occur as a reflectory spinal muscle tension 
caused by visceral irritation and illness.16(p81)

 An anatomical deformity or positioning of the spine 
and ribs would directly affect the “vital channels” (ie, 
the free flow of all fluids in arteries, veins, lymphatic 
vessels, and the cerebrospinal fluid) and the free con-
duction of the nerves, according to Carl Philip McCon-
nell, DO, who considered Still’s entire original 
approach in his theory.17(p16)

 Yale Castlio, DO, differentiated an osteopathic lesion 
as a faulty position and movement restriction of bony 
joint structures from a spinal lesion as a lesion of one of 
several joint facets between 2 vertebrae.10(pp18,19) Ac-
cording to Castlio,17 an osteopathic lesion also affected 
tissues and organs distant from the lesion. In 1930, Cas-
tlio expanded Hulett’s definition of spinal lesion16 and 
other definitions by applying an exclusive focus on joint 
disorders.18 He considered palpable changes of associ-
ated soft tissue (ie, muscle contractions; thickened liga-
ments; edema; acidosis; neuritis; vasomotoric, trophic, 
and metabolic changes; and movement restrictions) in-
volving the spinal cord and sympathetic ganglia.18(pp23,26,28) 
 According to Castlio, an osteopathic lesion affected 
nerves that innervate an organ and may impair the organ 
as well as the overall health of the organism and thus 
predispose it to disease. An osteopathic lesion also po-
tentially affected an organ in immediate physiologic in-
teraction with a different tissue and therefore also 

 Guy Dudley Hulett, DO, was first to document the 
concept of an osteopathic lesion as “any structural perver-
sion which by pressure produces or maintains functional 
disorder.”16(p76) He not only refers to the bony lesion, but he 
also includes all types of tissue, including muscles, liga-
ments, and viscera. Hulett16 differentiated 3 types of osteo-
pathic lesions, characterized by a change of the positional 
relationships of bones, joints, and organs (Table 1). Dislo-
cation and subluxation mainly referred to bony tissue, 
making a distinction between complete (dislocation) and 
incomplete (subluxation) separation of the joint surfaces. 
Displacement referred in particular to flexible structures, 
such as organs (eg, a prolapsed uterus).
 Hulett used the term spinal lesion, not to define dis-
eases or malformations of the vertebrae, but instead to 
describe mostly unobtrusive subluxations that were in-
volved in the maintenance of that lesion, usually in con-
junction with bones, ligaments, and muscles.10(pp11,20), 

16(pp81,83,85) The spinal lesion played a special role in the 
etiologic consideration of disease. Hulett for example, 
mentioned the involvement of spinal lesions in cardiac 
disorders and constipation.16(pp96,161)

 In 1935, George Malcom McCole, DO,10 criticized 
Hulett’s definition for the inclusion of bone diseases, tu-
mors, and major injuries, which he claimed would not be 
amenable to osteopathic manipulation.10(p18) He, in con-
trast, defined the osteopathic lesion as any restriction of 
spinal joint movement that could be resolved by an os-
teopathic intervention.10(p17) McCole further stated that 
the osteopathic lesion was a result of the joint rhythm or 
the action of the tissue of these joints (including spinal 
cord segments and sympathetic ganglia), which in turn 
can cause local or peripheral tissue disorders.10(p17) These 
changes can occur both in the anatomical normal state as 
well as in abnormal joints and can be corrected by osteo-
pathic manipulation.10(p20)

 McCole differentiated 4 types of lesions: traumatic, 
reflectory, acute, and chronic, as well as a combination of 
these lesions (Table 2). These lesions change over time 
and should be understood to some degree as a mixture of 
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affected this tissue.18(p69) Effects included increased me-
tabolism and increased and often disturbed motor and 
secretory activity, accompanied by stasis.18(p76) Long-
term effects were thought to be inflammatory or degen-
erative changes with impaired metabolism and function 
of the affected organ or tissue.18(p83)

 

Further Evolution of the  
Osteopathic Lesion Concept
Greater Osteopathic Lesion Complex

In 1923, the osteopathic lesion concept was extended by 
Carter Harrison Downing, MD, DO,19 who used the term 
greater osteopathic lesion complex to describe adaptive 
consequences in the nervous system, circulatory system, 
secretory system, and excretory system.19(pp15,16) The 
greater osteopathic lesion complex included impair-
ments of normal spinal joint mobility within anatomic 
limits of movement that were accessible to osteopathic 
manipulation and thus excluded diseases or disorders of 
the spine, such as fractures or ankylosis.10(p10) This im-
pairment is a reflectory effect of spinal cord regions and 
can cause disorders close to and distant from tissue.10(p10)

Environmental Lesion

John Martin Littlejohn, PhD, DO, MD, explored a le-
sion concept that differed from previous definitions and 
stated that the body is not a mechanism but an or-
ganism. He went on to say that purely mechanical le-
sions therefore may not occur, as they are, for example, 
coupled with mental and psychological states, health, 
function, and structure. In this regard he used the term 
environmental lesion.20(p66) 

Total Structural Lesion or Total Lesion

Harrison Fryette, DO, expanded on the thoughts of Ar-
thur D. Becker, DO, who considered the total structural 
lesion as the primary mechanical lesion in addition to all 
consequential mechanical compensations.21(pp41,80) Fryette 
chose the term total lesion and no longer referred to only 

mechanical factors but any factors that predisposed pa-
tients to diseases.21(p41) These factors include, for ex-
ample, environmental factors, infectious agents, 
nutritional factors, and emotional factors that can poten-
tially affect health.21(p41)

Primary and Secondary Lesion

In 1935, George MacDonald, DO, and W. Hargrave-
Wilson, DO, classified lesions according to causal as-
pects as primary and secondary lesions.22(p36) The 
primary lesion is a lesion of a joint, caused by an acute 
torsion; compression; load (strain); an acute, mostly 
very small trauma; or stress resulting from chronic tor-
sion, compression, or load.22(p36) The latter usually occur 
at weak points of the spine, which are also dependent on 
posture, such as the spinal segments L5-S1, T11-12, 
C1-2, and C2-3.22(p37) Each active primary lesion was 
thought to be reinforced by additional secondary factors 
or a nonactive primary lesion could be reactivated by 
these factors.22(p39) The secondary lesion was also called 
a reflectory lesion; the primary cause was not in the re-
spective joint but in an organ or other tissue distant from 
the spine, or it resulted from thermal conditions, or 
mental disorders, such as anxiety.22(pp36,38) Secondary le-
sions were caused by means of a reflex arc or by an ir-
ritation of the spinal cord segment (viscerosomatic 
reflex) that was caused by failure of an organ. This reflex 
or irritation could lead to ligamentous and muscular 
tension in the corresponding spinal area, which could 
become an active lesion that could in turn affect the 
organ even more (ie, somatovisceral reflex).22(p38)

Table 1. 
Hulett’s Classification of the Osteopathic Lesion, 190615(p77)

Type of Lesion Process Tissue Involved

Dislocation Complete shift Bone

Subluxation Partial shift Bone

Displacement Dislocation Organs
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Impaired or altered function of related components of  
the somatic (body framework) system: skeletal, arthrodial 
and myofascial structures, and their related vascular, 
lymphatic, and neural elements. Somatic dysfunction  
is treatable using osteopathic manipulative treatment.28 

 Typical diagnostic indicators for somatic dysfunction 
are tissue texture abnormality, asymmetry, restriction of 
motion, and tenderness of affected tissues.29 Somatic 
dysfunction is commonly classified as being acute or 
chronic.29 Plausible causes for the clinical signs of so-
matic dysfunction may be acute tissue inflammation or 
long-term degenerative changes. Both causes can be ac-
companied by neurologic and functional changes, which 
may relate to the acute or chronic nature of somatic 
dysfunction.30

 Early evidence for a neurologic explanation of so-
matic dysfunction was provided in the late 1940s when J. 
Stedman Denslow, DO, and Irvin Korr, PhD, first intro-
duced the spinal facilitation theory to explain the 
common findings of soft tissue changes, pain and tender-
ness, and muscular hypertonicity.310,32 Denslow and Korr 
investigated neurophysiologic aspects of somatic dys-
function, especially the hyperarousal of the sympathetic 
nervous system, with their research findings later em-
bedded in the concept of spinal facilitation.31,32 In a series 

 The effects of these lesions would manifest as local 
pressure phenomena, peripherally by vascular, sympa-
thetic, or somatic nervous somatovisceral reflexes and 
generally directly or reflexly on the nervous, vascular, or 
endocrine system.22(p61)

 The classifications MacDonald and Hargrave-Wilson22 
described are integral because they took into account, for 
example, pathophysiologic organ influences that would be 
supported by later research findings.23(p19),24(pp636-642) 

Somatic Dysfunction and  
Its Evidence-Based Models 
In the mid-1960s, the Hospital Assistance Committee  
of the Academy of Applied Osteopathy, chaired by  
Ira Rumney, DO, developed definitions for osteopathic 
diagnosis and treatment for inclusion in the Hospital  
International Classification of Disease, Adpated.25,26  
Osteopathic lesion was replaced with the term somatic 
dysfunction to provide insurance companies and the public 
with specific criteria for osteopathic service provision.26,27 
Today, the term somatic dysfunction is widely established 
and commonly used in osteopathic medical education and 
practice. The Educational Council on Osteopathic Princi-
ples defines somatic dysfunction as follows: 

Table 2. 
McCole’s Classification of the Osteopathic Lesion, 193510(pp17,29,35)  

Type of Lesion Cause Symptoms

Traumatic Accident or trauma Reflectory impulses of the associated spinal  
  cord centers

Reflectory Abnormal impulses that come  Stimuli in the appropriate centers of the 
 from distant locations of the body spinal cord of the adjoining segment; 
  influence on muscles and vessels of the joint

Acute Traumatic or reflectory Can form chronic manifestations such as  
  fibrous infiltrations

Chronic Traumatic or reflectory; often from  Acute symptoms can be caused repeatedly; 
 untreated acute osteopathic lesions  no clear boundaries between acute and  
 (ie, fibrous contracture)  chronic lesions
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 Gary Fryer, PhD, BSc, has reviewed and updated 
this somatic dysfunction based on nociceptors concept 
theory over time, taking into account the newest litera-
ture on the topic.30,39,40 His most recent model proposes 
that tissue injury leads to inflammation and activation 
of nociceptors, resulting in neurogenic tissue inflamma-
tion due to dorsal root reflexes.30 This nociceptive drive 
may inhibit the activity of the deep segmental muscles 
while increasing the activation of superficial muscula-
ture, resulting in guarding activity of the musculature. 
Pain causes impairment of proprioception and motor 
control, leaving the segment more vulnerable to further 
injury.30 However, Fryer30 stresses that confounding 
factors for palpation of tissue tenderness and texture 
change could be consequences of central sensitization, 
such as hyperalgesia and allodynia, which occur as a 
result of increased excitability of neurons in the central 
nociceptive pathways.
 Regarding signs of somatic dysfunction, tissue tex-
ture changes may be produced by soft tissue inflamma-
tion and guarding activities. Tenderness will most likely 
occur because of nociceptor activation and central sensi-
tization processes, and change in range of motion would 
be the result of degenerative changes caused by sprain 
and inflammation.30,40

 By providing an extensive evidence-based review of 
the literature, Paolo Tozzi, MsC Ost, DO, PT,41 suggested 
a model that combined dysfunctional processes and 
manual therapeutic effects. Tozzi41 proposed a change 
from the nociceptive model to a neuro-fasciogenic model 
by integrating neurologic processes into a multidimen-
sional interpretation of the process of somatic dysfunc-
tion that may be mediated by fascia in some way.

Critical Voices 
With an ever-expanding evidence base in modern neuro-
biology, an increasing number of publications have 
begun to challenge the spinal facilitated theory, both 
from within and outside the osteopathic medical profes-

of experimental studies in healthy individuals, Korr ob-
served varying motor thresholds among participants, 
different patterns of sweating and skin conductivity, dif-
ferent vasomotor activity, some viscerosomatic changes, 
and different thermal patterns.33(pp33-40,45-75,77-89) Based on 
these studies, their model proposed that a constant af-
ferent barrage by injured somatic or visceral structures 
would lead to segmental excitation, facilitating neuronal 
transmission and in turn producing excessive efferent 
response by the segment in question.31,32

 Wilbur Cole, DO, added to this theory in 1952 by 
evaluating the effects of induced somatic dysfunction in 
animals and identifying histologic changes.34,35 He hy-
pothesized that stimulation of receptors in the striated 
muscles may lead to activation of the autonomic nervous 
system in the spinal cord, which in turn produces a pre-
dominantly parasympathetic-mediated muscle contrac-
tion and histologic changes in the viscera distant to the 
segmental spinal lesion by transmission of afferent im-
pulses to the hypothalamus via the vagus.34-36

 In 1976, Michael M. Patterson, PhD, suggested a 
possible mechanism for genesis and maintenance of 
spinal facilitation, assigning an active, vital role to the 
spinal neural pathways in the generation of somatic 
dysfunction.37 He proposed that an afferent input from 
a skeletal or visceral organ could begin the sensitiza-
tion of the neural pathways, resulting in increased 
output and resetting the excitability of the affected 
areas of the spinal cord. Thus, the control of higher 
centers in the sensitized areas would decrease and lead 
to impaired segments.37 This process would lead to 
changes in skeletal and autonomic activity, as well as 
visceral function.37 
 Richard L. Van Buskirk, DO, PhD, introduced his 
own model of somatic dysfunction in 1990 based on the 
central role of nociceptors in the development of seg-
mental somatic dysfunction. Van Buskirk proposed that 
pain-related sensory neurons and their reflexes cause 
motility restrictions and visceral, immunologic, and au-
tonomic changes.38 
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tion of somatic dysfunction, including the suggestion  
of a neurofasciogenic model, in which the role of the 
fascia in the development of its palpable features is 
taken into account. More collaborative research on  
somatic dysfunction is needed to add to the evidence 
base for today’s practice of osteopathic medicine in  
the United States and osteopathy abroad.
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