
R
egional pain syndrome is a com-
mon pain syndrome that affects
different areas of the body. Typical
terms used to describe this syn-

drome include whiplash, repetitive strain
syndrome or nonspecific low back pain.
It is often triggered by a musculoskeletal
injury or disease. Delayed or missed diag-
nosis is common and has an adverse
impact on patient outcome. This article
reviews regional pain syndrome and dis-
cusses it in the context of related pain
syndromes of fibromyalgia and complex
regional pain syndrome.

PAIN IN MUSCULOSKELETAL INJURY
Acute pain within the various compo-
nents of the musculoskeletal system is a
cardinal symptom of the pathophysiolog-
ical processes involved with tissue dam-
age, disease or dysfunction. Immediate

activation of the inbuilt hard-wired
innate pain system serves a primary pro-
tective function.1 These pain pathways are
intimately linked to withdrawal reflexes,
removing the structure from danger.
Shortly thereafter, pain responses in the
brain relating specifically to the tissue
damage allow for protective responses
and therefore healing to occur. 

The combination of the particular
process involved, be it injury, inflamma-
tion or degeneration, and the specific
muscle– tendon unit affected results in
predictable clinical features of different
disorders. These range from enthesitis or
teno synovitis to muscle strain. The heal-
ing and resolution of the symptoms of
most common painful musculoskeletal
disorders will usually take place over days
to weeks. However, the intensity and
duration of the nociceptor stimulation is
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important because it may significantly
modulate the healing time.

Continued nociceptor stimulation, 
such as through ongoing injury, can lead
to a change in the stimulation threshold
in the neurones that receive the pain 
message in the dorsal horn of the spinal
cord. This important neuro biological
pro cess is called sensitisation and because
it involves brain and spinal cord processes
of the central nervous system the term
central sensitisation is applied. In this 
situation, otherwise innocuous sensory
inputs that have links to the sensitised
dorsal horn pain-transmitting cells, par-
ticularly those coming from mechano -
receptor A-beta fibres, will have their
input translated into pain sensations.
Therefore, with central sensitisation,
touch and movement in the region of the
injury will be painful. Through other
mechanisms, there is regional spread of
pain beyond the injured tissue. 

Additionally, other disease processes,
particularly inflammation, can not only
activate the peripheral nociceptor itself 
but also increase its sensitivity to minor
stimuli, known as peripheral sensitisation. 

The above effects of peripheral and
central sensitisation are normal and 

to some degree are to be expected after 
musculoskeletal injury or inflamma-
tion. However, the dorsal horn pain
transmission centre, where the peripheral
nociceptive input is first processed, may
be further affected by a more potent con-
trol system that links to the brain. The
brain has powerful downward control
over processing in the dorsal horn and
change in this ‘pain brake’ will augment,
amplify and extend any pain response. 

Emotional distress has a controlling
effect on this process and can drive a
series of events that result in central sensi-
tisation with altered ‘downstream’ mus-
culoskeletal symptoms and function.
Under these circumstances, chronic pain
states or pain syndromes may arise and
particularly may involve the musculo -
skeletal tissues.2

PAIN SYNDROME
A pain syndrome is a predictable and
characteristic collection of symptoms and
clinical signs, predominately pain, for
which there is no identifiable primary
nociceptive cause (that is, tissue damage).
In other words, there is no identifiable
local or proximal tissue pathology that
causes the ongoing pain. Pain syndromes

involving the musculoskeletal system
occur because of the process of sensitisa-
tion described above.  

REGIONAL PAIN SYNDROME
The term regional pain syndrome denotes
a characteristic set of clinical features 
that are localised to one region of the
musculoskeletal system, most com-
monly the low neck or back or the 
upper or lower quadrant (Figure 1).
Regional pain syndrome falls within 
a spectrum of disorders that includes
complex regio nal pain syndrome and
fibromyalgia syndrome.  

Nomenclature and descriptors
It should be noted that regionalised 
musculoskeletal disorders that have a
defined mechanism or pathophysiology,
such as injury, strain, inflammation or
degeneration, are not pain syndromes.
The term ‘regional pain syndrome’ is
descriptive only and used in preference to
other terms that inappropriately attempt
to link the syndrome to a putative cause
(see the box on this page).  

There are no validated classification 
or diagnostic criteria for regional pain
syndrome, but practical clinical criteria
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Figure 1. Common locations of regional pain syndrome. 

SELECTED COMMONLY USED
NAMES FOR REGIONAL PAIN
SYNDROME BY REGION

Upper quadrant

• Repetitive strain injury/repetitive 

strain syndrome

• Cumulative trauma disorder

• Work-related upper limb pain

• Diffuse upper limb disorder

Cervical

• Whiplash-associated disorder

(and variants)

Lumbar

• Low back pain

• Nonspecific low back pain
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can be used to help in its diagnosis (see
the box on this page).3 The 2010 Ameri-
can College of Rheumatology diagnostic
criteria for fibromyalgia encompass
regional pain syndrome if the patient has
more than three pain regions and very
high rates of poor sleep, fatigue, cognitive
change and related symptoms.4

Although many criteria for chronic pain
syndromes require symptom duration 
of three months to ensure that tissue-
damage contributions are minimised, 
for regional pain syndrome the presence
of the defined clinical features denotes 
the syndrome as being present. Early
identification is therefore emphasised as
an important part of optimal manage-
ment of affected patients.  

Regional pain syndrome is charac-
terised by regional pain and tenderness. It
is usually triggered by an injury to a com-
ponent of the muscle  –tendon unit of the
neck, shoulder, upper limb or back, for
example supraspinatus tendinitis, fore-
arm muscle strain or strain of a pain-
sensitive structure of various types in the

low neck or back. The tissue-damage
component of the initial injury usually
resolves but regionalised pain, from the
spine to a periphery, may persist. 

The pain may be described as con-
stantly aching, dull or burning with
short-lived sharper lancinating episodes.
The pain is usually aggravated by activ-
ity, constrained posture of the affected 
part, weather or emotional changes. 
The pain is often accompanied by non-
neuroanatomical dysaesthesia, such as
sensations of numbness, tingling, pins
and needles, and glove and stocking sen-
sation changes. These symptoms are
common sources of inappropriate inves-
tigation and treatment. The proximal
spine is often tight, as are muscles in the
region of pain. There may be subtle
swelling of the forearm or hand and 
discolouration of the periphery, such as
blotchy red or white palms. 

Examination shows no evidence of 
a unifying tissue-damaging lesion to
explain all symptoms. There is no muscle
wasting and the neurological examination
is normal. The key clinical sign is pain on
gentle palpation in the whole region
involved; some regions (not only muscle)
will be more sensitive than others, usually
termed tender points, but all regions are
abnormally tender. 

Other bodily regions not involved in
the regional pain syndrome are not abno -
rmally tender. The spine and shoulder/
hip girdle may be tight but intrinsic
move ments are normal. Dermatographia,
where a low-level stimulus such as
stroking with the fingernail will cause a
brisk and exaggerated wheal and flare
response in related para spinal areas, is
common. 

Distinct from the tender areas and ten-
der points, indicating regional lowering
of the pain threshold, there may be some
specifically sensitive palpable tight muscle
bands known as trigger points, especially
in the region of the spine, shoulder girdle
or upper forearm. 

The differential diagnosis should

include consideration of a single lesion
that could cause the clinical features –
for example, spinal pathology. Many
patients with an injury to an upper limb
muscle–tendon unit will develop super-
added regio nal pain and tenderness, for
example, to the whole upper quadrant.
Therefore, quite commonly an injury can
coexist with regional pain syndrome,
making management of affected patients
complex. This situation often occurs in
the context of injury at work or a motor
vehicle accident when an otherwise
straightforward musculoskeletal injury
occurs in the context of considerable 
psychosocial stress. 

Workers’ compensation, litigation 
and disability issues force extreme and
unique pressures onto the pain axis, 
promoting change in the brain control of
the spinal pain system. This results in
amplification of otherwise innocuous
sensory inputs, including those from
mechanoreceptors. When these inputs
come from deep spinal structures there is
consequent ampli  fi ca tion of normal low-
level referred regionalised pain and ten-
derness. Approa ches to the management
of patients with chronic pain in this envi-
ronment are subject to vested interest and
confusion. Different outcomes and path-
ways in patients with the same initial
problem will occur according to multiple
subtle factors.

The essential pathophysiology of
regional pain syndrome, therefore, is 
sensitisation of pain-related neural path-
ways in the spinal cord and brain.5 This in
turn relates to decreased tonic control of
pathways from the brain that otherwise
inhibit spinal cord pain-related inputs. 
It is the emotion-influenced parts of 
the brain, such as the anterior cingular
and insular cortexes, that have potent
control over this pathway and provide the
link between emotional distress and the
development of regional pain syndrome.
Regional pain syndrome is therefore a
‘top-down’ ampli fication of regional pain
and other sensory systems. It may be 

RHEUMATOLOGY CLINIC CONTINUED

PRACTICAL CLINICAL 
CRITERIA FOR REGIONAL 
PAIN SYNDROME 

Essential features

• Regional pain 

• Regional allodynia (abnormal 

tenderness to light touch), including

areas of focal tenderness (tender 

points) within the region

• Clinical features not neuroanatomical,

involved region consistently links 

to spine

• Significant emotional distress

Common features

• Sensory dysfunction (dysaesthesia)

• Muscle dysfunction (tightness, 

trigger points)

• Spine dysfunction (stiffness, referred

sensory symptoms)
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triggered by local injury but there is no
significant ongoing primary peripheral
source of nociception causing the syn-
drome (Figure 2).6

COMPLEX REGIONAL PAIN SYNDROME
Complex regional pain syndrome shares
many features with regional pain syn-
drome.3,7 The term ‘complex’ denotes a
condition that usually has more sig ni fi -
cant peripheral clinical features such as
swelling, colour change or sweating, and
with possibly more severe soft tissue ten-
derness. There is generally less proximal
abnormality. In addition, very localised
regions, such as the patella or digits, 
may be involved. No direct regional link
to the spine is necessary, although it is
common. 

Different terms have been used to des -
cribe complex regional pain syndrome 
at different times, usually reflecting 
the current understanding of the per-
ceived mechanisms of the disorder at the
time. Currently, complex regional pain
syndrome type I (generally previously
known as reflex sympathetic dystrophy)
is used for the most common type (90%)
and type II (previously known as causal-
gia) if nerve injury is involved (10%). 
Criteria for the diagnosis of complex
regional pain syndrome include combi-
nations of characteristic symptoms and
signs (see the box on page 78).  

Patients with regional pain syndrome
affecting the upper quadrant will often
also fulfill criteria for complex regional
pain syndrome. In other regions, such as
the neck or low back, the distinction in
criteria between regional pain syndrome
and complex regional pain syndrome is
clearer. The overlap between regional
pain syndrome and fibromyalgia, with its
widespread pain, and complex regional
pain syndrome, with its more intense
local symptoms, is indicative of all these
conditions being due to the common
process of sensitisation of the pain-related
nervous system. Therefore, although the
names differ, the underlying process is

RHEUMATOLOGY CLINIC CONTINUED

Figure 2. Mechanism of ongoing pain in regional pain syndrome. Central emotion-related

brain areas (1) change the function of the descending pain-control system (2) causing

sensitisation of deeply placed pain-related projection neurons in the spinal cord (3).

Sensory stimuli have important connections to this region (3) and thereby innocuous

stimuli (4) can gain ‘access’ to the pain system with muscle/joint movement now

becoming painful (5). A-beta fibres are mechanoreceptors and C and A-delta fibres are

nociceptive fibres. Red star shape indicates sensitisation. Red arrow indicates pain.

Innocuous sensory 
stimuli

Dorsal columns Spinothalamic 
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similar, as is the management of affected
patients.

REGIONAL PAIN SYNDROME 
AND OTHER IMPORTANT
MUSCULOSKELETAL PAIN SYNDROMES
Fibromyalgia is more common than
regio nal pain syndrome, affecting 2 to 4%
of people. It is a syndrome of widespread
pain and tenderness occurring in patients
with emotional distress, poor sleep,
increased fatigue, altered cognition and
enhanced sensory systems. Many patients
with fibromyalgia are prone to regional
pain syndrome and likewise many with
regional pain syndrome will develop
fibromyalgia. 

Myofascial pain syndrome is a com-
mon disorder of muscles characterised 
by tightening and bunching of muscle
fibres and it is associated with exquisite
pain on palpation of so-called trigger
points.9 This may cause altered move-
ment or pain. The problem is usually 

present in the mid-belly of the muscle
and usually occurs after injury or with
overuse or postural strain. Many patients
with regional pain syndrome also have
myofascial pain syndrome in muscles
affected by the regional pain process and
need to have this treated in conjunction

with the regional pain syndrome. Ergo -
nomic considerations and physical thera-
pies are the mainstay of treatment but
these therapies are not effective if the
patient with regional pain syndrome is
not managed appropriately.

Spinal referred pain may be both a
contributor to and a consequence of
regional pain syndrome. Patients with
tight spinal regions may need treatment
with stretching, strengthening or relax-
ation programs to diminish symptoms.
Imaging of patients with regional pain
syndrome will show the usual 30% or
more abnormalities with MRI, CT or
plain x-ray, usually unrelated to the clini-
cal presentation. In the context of regional
pain syndrome features, extreme care
should be taken if considering invasive
procedures, such as nerve blocks, dener-
vation, surgery or protracted physical
therapies, because regional pain syn-
drome is not responsive and will usually
be aggravated by these approaches.  

MANAGEMENT OF REGIONAL 
PAIN SYNDROME
There is limited evidence-based litera-
ture on therapy for regional pain syn-
drome, due to classification and logistic
issues. Many patients with regional pain
syndrome are involved in medicolegal
deli berations, which makes high quality
studies difficult to perform. 

Once established, regio nal pain syn-
drome can be difficult to manage, hence
prevention and early diagnosis remain
priorities. Accurate diagnosis, a label
specifically incorporating the term ‘pain
syndrome’ and careful education are
essential for effective management. The
patient needs to understand that the pain
is from changes in pain control and not
due to a tissue abnormality in the symp-
tomatic region. Of utmost importance is
the need to exclude or treat other condi-
tions that might coexist with or mimic
the features of regional pain syndrome.
Having done this, it is also essential to
avoid excessive investigation. 

The principles of management of
patients with regional pain syndrome 
are essentially the same as those of other 
similar pain syndromes, particularly fibro -
myalgia.10 Regional pain syndrome dif-
fers, however, in that an initial triggering
injury might be taken by the healthcare
professional and patient alike to be the
continuing source of the pain, which can
result in expensive, frustrating and illogi-
cal management, with poor outcomes.
These predicaments often lead to empha-
sis on medicolegal deliberations rather
than effective self-management-derived
outcomes. 

Common management strategies 
are based on the four principles of educa-
tion, exercise, mechanism-targeted drug 
therapy and psychological treatments 
(see the box on page 80). These same
principles also apply to the related pain
syndrome of complex regional pain 
syndrome, where other interventions
may be required (this is beyond the scope
of this article). Patients need to know that

RHEUMATOLOGY CLINIC CONTINUED

TYPICAL DIAGNOSTIC
CRITERIA FOR COMPLEX
REGIONAL PAIN SYNDROME8

Continuing pain, disproportionate to any

inciting event, and no other diagnosis to

better explain signs and symptoms.  

Plus at least one symptom in three of

the following categories and one sign

in two or more of the following categories:

• Sensory: hyperaesthesia, hyperalgesia

(to pinprick), allodynia to light touch,

deep somatic pressure and/or joint

movement.

• Vasomotor: temperature asymmetry, 

skin colour changes 

• Sudomotor/oedema: oedema,

sweating changes 

• Motor/trophic decreased range of 

motion and/or motor dysfunction 

(weakness, tremor, dystonia) and/or 

trophic changes (hair, nail, skin).
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they have a potentially reversible prob-
lem; they should understand the concept
of sensitisation as a mechanism of their
pain and recognise the input of societal
constraints and personal reactions to

their significant life predicaments as
potent stressors and amplifiers of pain-
related mechanisms. 

The positive effects of activity, parti -
cularly aerobic fitness, on sensitisation,
muscle stretch and regional muscle
symptoms must be emphasised. Activity
avoidance due to fear of further injury or
aggravation holds many people back.

Medications shown to modulate 
pain in this setting include tricyclic anti-
depressants and related dual serotonin–
nor adrenaline reuptake inhibitors, such
as duloxetine (all used off label). Other
effective drugs include those modulat-
ing alpha-2-delta ligands, such as prega-
balin and gabapentin (used off label).
Opioid medications can interfere with
positive psychological drive and its use
must be carefully considered in patients
with this disorder. As in fibromyalgia,
many patients do not respond to opioids
because the endogenous system is already
fully activated. 

Psychological treatments are the main -
stay of management and will range from
commonsense explanations and pra -
gmatic strategies, usually delivered using
a team approach, through to complex
cognitive behaviour programs in the
minority of cases. The goal is to educate
and upskill the patient to continue self-
management. Gaining control of the situ-
ation for the patient is critical in reducing
the emotional distress that drives the
altered pain-control pathways. However,
other powerful forces, such as control-
ling health professionals and the require-
ments of the legal safety net system, may
negate this. 

Outcomes vary but improvement is
expected in most affected patients. The
patients have to take an active role in
their own management and extrinsic
stressors need to be minimised.

CONCLUSION
Regional pain syndrome is a pain disor-
der that is well-characterised and has 
a high-impact. Early diag nosis is aided 

by anticipation of pain sensitisation 
in high-risk situations, such as work-
related injuries or traffic accidents, where
safety net deliberations and disputes 
are common, and in psychologically 
vulnerable persons. Patient outcomes 
are significantly improved when the 
disorder is recognised early and treated
as a disorder of pain sensitisation rather
than one of peripheral nociception. MT
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MANAGEMENT PRINCIPLES
FOR PATIENTS WITH REGIONAL
PAIN SYNDROME

Diagnosis and education

• Consider regional pain syndrome 

as a possible diagnosis in high-risk 

situations (i.e. work or motor vehicle

injuries)

• Ensure accurate diagnosis

• Identify any unresolved nociceptive

stimulus but avoid unnecessary

investigation 

• Provide careful explanation of pain

syndrome and indicate expected

good outcome

Physical management

• Encourage activity and involve a

physical therapist

• Avoid passive physical therapies

• Plan resumption of normal 

activities

Pharmacological treatment

• Provide neuroactive medication 

(low-dose tricyclic antidepressants,

serotonin–noradrenaline reuptake

inhibitors and �alpha-2-delta 

ligands)

• Provide analgesia: simple 

(e.g. paracetamol, which might be

ineffective) or complex (e.g. opioids,

which are often unhelpful for

sensitisation pain)

Psychological strategies

• Identify and manage psychosocial

stressors

• Address social predicaments

and involve a psychological 

therapist

• Use a patient-centred approach
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