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Osteopathic medical considerations
of reflex sympathetic dystrophy

Review of current medical literature reveals little understanding of the physiolo-
gy underlying the complex signs and symptoms that accompany reflex sympathetic
dystrophy (RSD). The author surveyed the osteopathic medical literature and
found a significant body of research documenting the physiology of somatic dys-
function. The manifestations of upper thoracic somatic dysfunction are striking-
ly similar to those of RSD and may offer insight into its heretofore unexplained

physiology of this disorder.
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Reﬂex sympathetic dystrophy (RSD)
is a chronic pain condition that
affects the limbs. It is characterized by dif-
fuse pain, altered skin color, altered skin
temperature, edema, and motion restric-
tion.! This condition has been repeated-
ly reported since the Civil War, when
the term causalgia was first used to
describe the persistent, excessive, post-
traumatic appendicular pain; however,
the basic physiology of RSD has not been
clearly identified.2

The similarity is striking between the
signs and symptoms of RSD and those
described in association with upper tho-
racic somatic dysfunction. Furthermore,
the responsiveness of these signs and
symptoms to osteopathic manipulative
treatment (OMT)36 suggests that con-
sidering RSD in terms of our current
understanding of somatic dysfunction
might prove beneficial. Reflex sympa-
thetic dystrophy may be merely the
peripheral symptoms of untreated upper
thoracic somatic dysfunction, or it may
represent an extreme presentation of neu-
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rophysiology shared with somatic dys-
function. In either case, OMT appears to
offer the potential for specific therapeu-
tic intervention in the treatment of RSD.

Characteristics of RSD

Reflex sympathetic dystrophy consists
of a group of signs and symptoms that
typically refer to one limb, appear to be
mediated by the sympathetic nervous
system, and usually have their onset fol-
lowing trauma. This complex may also
develop following visceral diseases; it
may accompany lesions of the central
nervous system, or, less frequently, may
develop without any specific antecedent
event.2

A perplexing condition, RSD per-
sists, often for years, after the precipi-
tating event has healed. The course of
RSD begins with a relatively minor
injury that resolves normally. The asso-
ciated pain, however, persists and
spreads, affecting the entire limb. Resul-
tant hyperalgesia, diffuse atrophy, and
eventually, osteoporosis develop. The
affected limb has decreased cutaneous
temperature (= 20 C), as demonstrated
thermographically.”

In a prospective study of 829 patients
with RSD, Veldman and colleagues!
reported the following findings (expressed
in percent) among their patients: appen-

dicular pain (93%); neurologic symp-
toms—including hypoesthesia (69%) and
exaggerated response to painful stimuli
(75%); and weakness resulting in
impaired motion (95%). However, elec-
tromyographic studies, when performed,
were normal.

Appendicular edema was present
(69%) with a higher incidence in cases
studied during the first 12 months of the
condition. Temperature difference was
detected in the skin of the affected limb
when compared with the opposite
extremity (92%). Furthermore, the longer
the condition was present, the greater
the incidence of decreased temperature on
the involved side. Hyperhidrosis of the
involved extremity was reported (57%).
Also, 19 patients (2%) had recurrent
unexplained hematomas localized to the
affected limb.

Beyond these known characteristics,
questions remain: How does a minor ini-
tiating insult result in such a debilitating
condition? Why does the condition per-
sist after the insult has resolved? The
osteopathic medical literature offers some
answers. A cause-and-effect relationship
between upper thoracic somatic dys-
function and appendicular symptoms
that resemble RSD was described by Lar-
son3 in 1970. Likewise, osteopathic med-
ical research, some dating back more
than 50 years, has employed the clinical
signs and symptoms of RSD to identify
somatic dysfunction.s5.6.8.9-11,24

Review of the osteopathic
medical literature

Spinal somatic dysfunction has been iden-
tified by palpation and correlated with
segmental irritability as confirmed by
electromyography.$ Somatic dysfunction
is associated with a facilitated area in
the spinal cord,® an area that responds
with neurologic activity to less stimulus
than adjacent unaffected areas. Patients
with RSD also demonstrate an exagger-
ated response to painful stimuli. Somat-
ic dysfunction manifests a segmentally
related increase in sudomotor activity.10
More than half of the patients in the
study by Veldman and coworkers! exhib-
ited hyperhidrosis. Spinal facilitation may
have as its etiology foci of mechanical
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irritation in the associated musculoskele-
tal system.11 As RSD frequently develops
following seemingly minor muscu-
loskeletal injuries that resolve, could the
segmentally related spinal facilitation
maintain the RSD?

Pre-existing mechanical stresses with-
in the musculoskeletal system—such as
unilateral short lower extremity, errors in
locomotion, congenital anomalies and
somatic dysfunction in the pelvis, lumbar
region or upper body—have been
described by Schwab!2 in the 1930s as
etiologies for musculoskeletal complaints.
The mechanical pattern associated with
postural imbalance exhibits certain areas
of increased incidence of somatic dys-
function. Dysfunctional mechanics are
more frequently found in areas where
the anteroposterior curves are decreased
and in transitional points in the mechan-
ics of lateral curves.13 Spinal facilitation
may also result from segmentally related
visceral disease or dysfunction.14 Vis-
cerosomatic reflexes for kidney,!5 lung,16
duodenum,!7 and heart!8,19 have been
specifically delineated.

Relationship to segment
facilitation
Whether somatic or visceral in origin,
spinal segmental facilitation is the result
of increased afferent activity emanating
from a focus of irritation located out-
side the central nervous system. Local
tissue inflammation liberates neurologi-
cally active substances that stimulate
unmyelinated and lightly myelinated noci-
ceptive neurons.20 Impaired function in
somatic structures increases activity of
local mechanoreceptors.2! These sensory
neurons enter the dorsal horn of the
spinal cord and synapse with internuncial
neurons.22 The sustained stimulation of
these internuncial neurons that is thought
to produce the facilitation of that par-
ticular level of the spinal cord.23

The location of facilitated segments
in the spinal cord differs from person to
person.? However, like RSD, facilitation
consistently remains in the same loca-
tions in a given person for prolonged
periods.24 This consistency is under-
standable because postural mechanics
are relatively stable, barring significant

environmental effect on them, such as
trauma, or the impact of repetitive activ-
ity patterns. The adult weight-bearing
pattern is established as early as the end
of the first decade of life.2s Facilitation
from viscero-somatic reflex manifesta-
tion should be present as long as the vis-
ceral disease or dysfunction is present.
In chronic disease states, this could be
many years.

In 1970, Larson? described what he
termed the functional vasomotor hemi-
paresthesia syndrome, a condition that
resembles RSD. In a later article, he
described a modified presentation of RSD
with syndromes of the brachial plexus.
He described the full syndrome in this
manner:

“Sensory change (develops) affecting

one half of the body. The initial com-

plaint involves the head, shoulder and
upper extremity and a descending dis-
tribution to include the trunk and lower
extremity. The sensory complaint may
be pain, or anesthesia, or . . . paresthe-

Sia. . ..
“If the disturbance is protracted there
may develop secondary changes involv-
ing the circulation . . . . These changes
may involve swelling, coldness, and
extreme sensitivity to temperature and
later even joint changes such as pain
and swelling . . . .

“The reaction seems to be related to
a vasoconstriction causing an ischemia
to the sensory nerves of the related side
of the body.”(pp 39:40,41)

Larson identified the etiology of this
syndrome as “lesion pathology related
to the upper thoracic spine and related
rib.”(p 39) It is particularly noteworthy
that in the initial description of Larson’s
syndrome, he identified “in a few pro-
tracted problems” the development of
“subcutaneous suggillation” (bruising)
and “vasomotor reaction which caused
an erythema” in the affected limb.

As noted earlier, Veldman and coin-
vestigators! reported spontaneous
hematomas in 2% of his patients. Lar-
son,’ and later Kappler,6 went on to
demonstrate with thermography that
patients with the syndrome, similar to
patients with RSD, had decreased skin
temperature in the affected limb(s). Both
authors demonstrate the efficacy of specif-

ically applied OMT for increasing periph-
eral cutaneous temperature and reducing
the patient’s complaints of appendicu-
lar pain. Thus, somatic dysfunction pro-
duces signs and symptoms very similar to
RSD. The spinal facilitation of somatic
dysfunction, like RSD, can persist for
prolonged periods. Further, OMT is
effective treatment for the signs and
symptoms of somatic dysfunction that
resemble RSD.

Larson’s syndrome, peripheral signs
and symptoms that bear a striking resem-
blance to RSD, is a manifestation of
upper thoracic somatic dysfunction. It is
frequently encountered as a partial pre-
sentation of the complete syndrome. It
readily responds to specifically applied
OMT.

Treating Larson’s syndrome

In my experience, the most common pre-
sentation of appendicular symptoms asso-
ciated with spinal somatic dysfunction
is unilateral cervicothoracic pain that
radiates diffusely into the homolateral
upper extremity. Typically, the appen-
dicular complaint consists of diffuse
pain, dysesthesia, paresthesia, hypesthe-
sia, or anesthesia without any clearly
demonstrable motor deficit. Although
presentation of complete hemicorporic
symptomatology is uncommon, an initial
complaint of lower extremity pain is very
common. I routinely inquire as to con-
comitant or antecedent problems involv-
ing the upper extremity or torso. Homo-
lateral distribution of upper and lower
extremity symptoms most always is asso-
ciated with significant upper thoracic
dysfunction. As described by Larson,3
significant somatic dysfunction is demon-
strated in the upper thoracic spine, usu-
ally between T2 and T35, although occa-
sionally lower. Patients presenting with a
chief complaint in the lower extremity
usually manifest somatic dysfunction at
the level of TS or lower.

Diagnosis

Diagnosis of the somatic dysfunction of
Larson’s syndrome is based on the iden-
tification of paravertebral tissue texture
change, specific segmental asymmetry of
position, and motion restriction. The typ-
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ical paravertebral tenderness to palpa-
tion can be of significant diagnostic value
in these patients. Palpating the area of
most intense tissue texture change fre-
quently reveals not only tenderness, but
a trigger point reaction that results in
pain radiating toward, and occasionally
into, the painful extremity.

The importance of specific diagnosis
of the mechanical pattern of the dys-
function cannot be overemphasized. If
the dysfunctional area can be specifical-
ly identified, it can be precisely treated.
Failure to identify specific dysfunctional
motion restriction should lead the exam-
ining physician to seek a viscerosomatic
etiology for the segmental facilitation.26

The patient’s immediate response to
precise manipulation limited to the pri-
mary dysfunctional vertebral unit is of
great diagnostic value. Frequently, the
patient reports immediate symptom
reduction. This relief is commonly fol-
lowed by an intensification of the origi-
nal complaint. Such a rebound reaction
should not last more than 24 hours. If it
does, the intensity of the second OMT
intervention should be appropriately
reduced. As the rebound reaction sub-
sides, a period of resolution typically fol-
lows in which the chief complaint is sig-
nificantly reduced or absent. This period
of resolution may last a few hours, or
occasionally, it may last indefinitely. Ide-
ally, the patient should be re-evaluated 48
hours after the treatment. By this time,
the rebound reaction should have sub-
sided, and residual somatic dysfunction
can be specifically diagnosed and treated.

Symptom resolution should last pro-
gressively longer following each appli-
cation of manipulative treatment, and
treatment intervals should be adjusted
accordingly. By the fifth therapeutic inter-
vention, symptoms should resolve com-
pletely. Failure of this resolution period
to increase indicates that an incomplete
diagnosis has been made. Contributing
causes must be thoroughly explored,
identified, and treated. These may include
mechanical stress from repeated minor
activities, predisposition to this condi-
tion because of the patient’s neutral
weight-bearing pattern, or a visceroso-
matic contribution.

Discussion
Without doubt, RSD presents a per-
plexing clinical problem. However, when
one considers RSD in terms of what is
now known about somatic dysfunction,
some possible explanations arise. Reflex
sympathetic dystrophy and somatic dys-
function both demonstrate associated
dysesthesia and altered sudomotor and
vasomotor activity. Larson3 describes
appendicular distribution of signs and
symptoms resulting from upper thoracic
somatic dysfunction that are remarkably
similar to those of RSD, including the
spontaneous development of appendic-
ular hematomas. The greatest density of
sympathetic internuncial cell bodies is
located in the intermediolateral cell col-
umn of the spinal cord between T1 and
T4.27 This area may act as an axial vaso-
motor center. The spinal facilitation asso-
ciated with somatic dysfunction includes
facilitation of the segmentally related
sympathetic nervous system. This facili-
tation is thought to occur in the inter-
nuncial neurons.23

Somato-visceral reflexes significantly
involve the autonomic nervous system.
The same mechanism may exist for
somato-somatic reflexes as well. There-
fore, an injury to the upper extremity
could, through “sympathetic afferent”
activity, have a reflexive affect on the
upper thoracic region from which sym-
pathetic supply to the arm emanates.
Under normal circumstances, one would
expect to find a somato-somatic reflex
that would diminish as the appendicular
injury healed. However, the pre-exis-
tence of spinal segmental facilitation in
the region could result in an exaggerat-
ed response. Symptom persistence fol-
lowing resolution of the peripheral focus
of irritation may be explained by chron-
ic pre-existent somatic dysfunction and
sensitization of the spinal cord. Patter-
son23 (p 11) wrote, “Once a sensitized state
is established in the spinal neural path-
ways either the continuation of the sen-
sitizing input or the presence of normal
input through sensitized interneurons
would maintain the process, allowing
the abnormal situation to continue.”

Thus, in the presence of pre-existing
spinal facilitation, an appendicular injury

could trigger the development of signs
and symptoms that might continue indef-
initely.

The development of RSD-type symp-
toms following myocardial infarction
has been documented for years.2829 Most
often, the viscero-somatic reflex response
from cardiac disease is located on the
left side between T1 and T5.14.18.19 This
same area has been implicated as etiologic
in Larson’s syndrome. Apparently, vis-
ceral afferent activity following myocar-
dial infarction, whether sensitizing or
having a further impact on a previously
sensitized level of the spinal cord between
T1 and TS, could result in the develop-
ment of post-myocardial infarction shoul-
der-hand syndrome.

Whether a patient will have signs and
symptoms of RSD develop because of a
given insult is probably best summarized
by MacBain in his introduction to
Fryette’s 30 text, Principles of Osteopathic
Technique: “Whenever the joints of the
body wall are subjected to direct mechan-
ical injury . . . there is some degree of
inflammation set up . . . the degree of
inflammation depends partly on the
nature and severity of the injurious force
and partly on the pre-existing state of
the injured part. ...”

Conclusion

Specifically applied OMT reduces the
appendicular symptoms associated with
upper thoracic somatic dysfunction.s.6
The similarity is striking between the
signs and symptoms of RSD and those
peripheral manifestations of upper tho-
racic somatic dysfunction, so much so
that one might be tempted to suggest
that RSD is merely the peripheral effect
of untreated spinal somatic dysfunction.
Certainly, patients with clinical presen-
tation resembling RSD respond well to
OMT. However, in my opinion, it is too
soon to classify RSD as a complex of
symptoms resulting from somatic dys-
function.

The physiology of spinal somatic dys-
function has been extensively studied.
Our current understanding of this phys-
iology might greatly clarify our under-
standing of RSD. Whether RSD is the
result of somatic dysfunction or a man-

288 ¢ JAOA * Vol 97¢ No 5 ® May 1997

Nelson e Review article

¥

&



ifestation of shared neurophysiology, the
relationship between somatic dysfunc-
tion and RSD—and the effect of OMT
on RSD— warrant definitive study. Such
a study might well be attempted as an
outcomes project in which persons with
independently diagnosed RSD are diag-
nosed for somatic dysfunction and treat-
ed as outlined herein with OMT.
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