
S-7

1Department of Clinical Neurophysiology 
and Pain Rehabilitation Unit (RC), 
Salvatore Maugeri Foundation IRCCS, 
Montescano, Italy; 
2IRCCS Galeazzi Orthopaedic Institute, 
Milan, Italy;
3Rheumatology Unit, L. Sacco University 
Hospital, Milan, Italy.
Roberto Casale, MD 
Fabiola Atzeni, MD, PhD
Piercarlo Sarzi-Puttini, MD
Please address correspondence to: 
Roberto Casale, MD, PhD, 
Department of Clinical Neurophysiology 
and Pain Rehabilitation Unit, 
Foundation Salvatore Maugeri IRCCS, 
Via Per Montescano, 
27040 Montescano, Italy. 
E-mail: roberto.casale@fsm.it
Received and accepted on February 23, 
2015.
Clin Exp Rheumatol 2015; 33 (Suppl. 88): 
S7-S13.
© Copyright CliniCal and 
ExpErimEntal rhEumatology 2015.

Key words: fibromyalgia, complex 
regional pain syndrome

Competing interests: none declared.

It is not unusual in rheumatological 
or rehabilitation settings to encounter 
patients with a combination of pain, 
trophic disorders of the skin and adnex-
ae, vasomotor alterations and sweating, 
who are typically classified as having 
algodystrophy or an even more generic, 
although regionally localised, complex 
pain syndrome (CRPS). Our limited 
understanding of the pathophysiology 
of this condition is not only reflected 
by its generic classification, but also in 
the myriad of pharmacological, instru-
mental, rehabilitative, and alternative 
treatments tried by various groups with 
little success. The use of the systemic 
administration or loco-regional injec-
tion of drugs, all forms of electrother-
apy, hot and cold thermal treatments, 
LASER therapies, every type of kine-
siotherapy, and a long series of uncon-
ventional treatments all go to show that 
it is impossible to establish an effective 
treatment of any kind in the absence of 
clear physiopathological information.
This article will not deal with the vari-
ous treatments described in the litera-
ture (even though they merit further 
consideration), but will summarise 
what is currently known about the 
pathophysiology of algodystrophies as 
an indirect means of lay the basis for 
their rational treatment. In the case of 
these diseases, new theories do not al-
ways replace their predecessors but, in 
many cases, both continue to survive 
together and so we will outline the his-
tory of the scientific ideas that have led 
to the recognition of the reflex sympa-
thetic dystrophies (Table 1) that are cur-
rently taxonomically categorised com-
plex regional pain syndromes (1) in the 
hope that this will make the information 
more complete and palatable. 
First of all, in an attempt to free our-
selves of the taxonomic confusion that 
reigns in referral requests for treatment 

(and not only in the rehabilitation set-
ting), it is worth considering the truly 
striking number of terms that have long 
been used to describe what are essen-
tially the same events that are now seen 
as the final clinical picture of a num-
ber of sometimes poorly understood 
mechanisms. When running through 
these definitions, what is immediately 
noticeable is that researchers switched 
their attention away from their initial 
aetiological emphasis on traumatic in-
flammion and towards the cognitive/
behavioural aspects of the condition, 
the recognition of a reflex action that 
occurs both locally and in the spinal 
cord, vegetative vasomotor effects and 
possible constitutional/genetic co-caus-
es by formulating the neurovegetative 
hypothesis of a vicious circle, and have 
now developed the current neurorecep-
tor hypothesis as an ideal means of clos-
ing a virtuous circle that takes us back 
to where we started in the periphery. 
However, despite this remarkable pro-
gression and the undoubted therapeutic 
advantages it generated, there is still 
(and will probably remain for some 
time) a lack of any precise knowledge 
of the exact mechanisms by means of 
which the nervous system:
i) fails to recognise sensorial afferents 

and therefore makes incongruous 
responses;

ii) becomes itself a producer of a con-
tinuous state of pain under the con-
stant of afferent barrages; 

iii) reacts by increasing its own excita-
bility in an attempt to fill the silence 
caused by sensory deprivation. 

Fortunately, almost all researchers 
have now abandoned the idea that there 
is a preferential route for pain within 
the nervous system, and concentrate on 
the plasticity and control of informa-
tion. The importance of the traumatic 
aetiology, bone and dystrophic altera-
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tions, the vascular system, the sym-
pathetic drive, cognitive-behavioural 
components, and peripheral receptors 
is not due to place in new models of 
understanding pain, but to their in-
dividual roles as players of one great 
(and unfortunately cacophonic!) sym-
phony. Not even the new discoveries 
capable of opening up very important 
therapeutic stragegies for what is now 
called intractable pain will ever lead to 
a single magic painkilling pill because 
the mechanisms that allow nerves to 
maintain the stability of their own ac-
tivity (even when this is tragically out 
of tune) are too numerous and too in-
terconnected. 
John Hunter (1766) was probably one 
of the first scientists of the modern 
era to draw the attention of clinicians 
to the traumatic aetiology of the pain 
syndromes associated with muscle and 
joint atrophy (2). However, it was not 
until the American War of Independ-
ence (1861–1865) that Weir Mitchell, 
Morehouse and Keen (1864) carefully 
observed and described the aspects of 
some pain syndromes that recall those 
indicated by Hunter.
The American Civil War was respon-
sible for an enormous number of fire-
arm wounds leading to amputations 
and various forms of neuritis due to the 
presence of bullets and shot near neuru-
vascular bundles and incomplete nerve 
lesions. Upon the orders of the Surgeon 
General of the American army, Dr W.A. 

Hammond, all of the patients with trau-
matic lesions of the nervous system 
were taken to the 400-bed Turner’s 
Lane Hospital in Philadelphia where 
Mitchell operated and observed that, 
although many of the wounds healed, 
they left pain persisting for months 
and, frequently, for years. It is interest-
ing to note that, even at that time, the 
treatment of neuritis and causalgias fa-

voured by Mitchell was local injections 
of morphine combined with physical 
treatments such as the application of 
damp compresses. The dramatic nature 
and importance of the phenomena ob-
served by Mitchell were demonstrated 
by the fact that, in one year, the incred-
ible number of 40,000 morphine used 
in the treatment of pain (3). 
Mitchell’s work is considered pivotal 
not only because of the number, but 
also because of the quality of his obser-
vations. What follows is his differen-
tial description of the sensory disorders 
caused by neuritis and neuralgia, and 
those due to causalgia (a term coined 
by Mitchell himself, drawing on the 
Collectio Hippocratica, which has be-
come a cornerstone in the history of 
pain medicine.
“Subacute neuritis is difficult to diag-
nose when it is of average intensity and 
does not result from a traumatic acci-
dent… The affected nerve is sensitive 
for a considerable part of its trajectory, 
the points of emergence from the bones 
or aponeuroses are the most painful. 
By contrast, in genuine neuralgia, the 
Valleix’s points are the only ones which 
produce acute pain in response to pres-
sure. Contrary to neuralgic hyperaes-
thesia, that of neuritis is uniform and 
constant at all times”.Silas Weir Mitchell

Table I. A history of the scientific ideas that have led to the recognition of the reflex sym-
pathetic dystrophies.

Causalgia Weir Mitchell 1864
Trophoneurosis Wolff 1877
Acute bone atrophy Sudeck 1900
Post-traumatic painful osteoporosis Leriche 1923
Acute peripheral neuroatrophy Zur Vert 1923
Traumatic angiospasm Morton & Scott 1931
Post-traumatic osteoporosis Fontane 1933
Traumatic vasospasm Lehman 1934
Reflex limb dystrophy De Takats 1937
Minor & major causalgia Homans 1940
Post-infarction sclerodactyly Johnson 1943
Shoulder-hand syndrome Steinbrocker 1947
Reflex sympathetic dystrophy Evans 1947
Algodystrophy De Seze 1954
Osteodystrophy Lenggenhager 1971
Causalgia minor Patman 1973
Algo-neuro-dystrophy Glick 1973
Sympathetic sustained pain syndromes Roberts 1986
Sympathetic dependent pain Churcher & Ingall 1987
Hyperactive sympathetic syndrome Hannington-Kiff 1989
Reflex sympathetic dystrophies (RSD) Bonica adopted by Evans 1990
Complex regional pain syndromes (CRPS) IASP  1994
Complex regional pain disease (CRPD) Niv 2004
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“In our clinical practice we have fre-
quently encountered patients who com-
plained of very acute pains, which they 
themselves compared to a burn, or to 
the action of a very hot mustard plaster, 
or to the effect of a red-hot file abrad-
ing their skin” (Mitchell, 1874) (4).
Throughout Mitchell’s reports, it is 
clearly apparent that he considered 
causalgic pain and the connected vaso-
motor and atrophic disturbances as the 
result of the accumulation and mutual 
reinforcement of various factors capa-
ble of maintaining pain in a vicious cir-
cle. In his writing of 1874, he is clearly 
critical of the then dominant idea of a 
specific pain transmission system, and 
his concept of a vicious circle proved to 
be a great scientific success even before 
it was fully taken up by Livingston in 
1947.
Although his name is not specifically 
linked to the algodystrophies, it is nev-
ertheless worth noting the extraordinary 
foresightedness of the ideas expressed 
by Charcot in his description of a case 
of post-traumatic atrophy observed at 
Salpêtrière hospital. He emphasised 
that there was no relationship between 
the intensity of the stimulus and the 
severity of the atrophic and paralytic 
picture, and that the only plausible ex-
planation was that of spinal hyperex-
citability, which he called spinal deu-
teropathic disorder (Charcot, 1883). 
Unfortunately, although this concept 
of a variable link between stimulus and 
pain intensity was repeated continu-
ously by Wall, it has still not been fully 
absorbed by all of us who are actively 
involved in the treatment of pain, and 
we still tend to consider only the clini-
cal situations for which we can physi-
cally identify an anatomical lesion as 
very painful. 
Vulpian’s theory of reflex atrophy 
(1886) was the first to suggest that the 
irritable state induced by a pathologi-
cal process causes a reflex mechanism 
(5). Following on the coat-tails of Sher-
rington’s physiology, he considered that 
atrophic disorders were due to reflex 
spinal activity generating trophic alter-
ations – a hypothesis that was indirectly 
supported by a brilliant experiment in 
which it was observed that when the 
dorsal roots were transected on one 

side, joint inflammation only occurred 
in the normally innervated limb.
During the same period, in parallel with 
such Sherringtonian-based theories, 
other authors (including Strumpell, 
Charcot and, later, Wolff) were devel-
oping a line of research in which they 
interpreted algodystryophies as disor-
ders with a predominantly hysterical 
component for which Wolff (1877) 
coined the term trophoneurosis (6, 7). 
In 1898, the French journal Echo Mé-
dicale de Lyon published an article 
by Destot and Morusset that opened 
the way to the work of Sudeck (8, 9). 
The article described the radiological 
picture of osteoporosis in a patient af-
fected by intractable pain resistant to 
every type of therapy, which had started 
after a trauma to the ankle. The authors 
interpreted this radiological picture of 
maculated bone atrophy as senile os-
teoporosis. However, the difference be-
tween the pictures of senile osteoporo-
sis and the osteoporosis seen in patients 
with reflex sympathetic algodystrophy 
did not escape Sudeck. Two years later, 
at the 29th Congress of the German So-
ciety of Surgery, he presented a study 
in which the radiological features of 
chronic bone atrophy – senile osteopo-
rosis – were clearly differentiated from 
those of acute post-traumatic osteopo-
rosis (Sudeck, 1900). This distinction 
was to lead to his name being insepa-

rably associated with a new nosological 
entity: Sudeck’s post-traumatic atro-
phy, Sudeck’s atrophy, Sudeck’s post-
traumatic syndrome or, in some texts, 
simply Sudeck. 
Sudeck published works concerning 
post-traumatic osteoporosis until the 
1940s, modifying and refining his etio-
pathological view from an initially pre-
dominantly peripheral, inflammatory 
concept in which the symptoms were 
interpreted as an expression of local 
hormonal or biochemical phenomena 
(Sudeck, 1900) to full recognition of a 
reflex action of the nervous system (Su-
deck, 1938). However, given his train-
ing as an orthopedic surgeon, Sudeck 
never tackled the problem of the nerve 
pathways involved but, like his contem-
porary, Bier, placed great emphasis on 
peripheral aspects and the involvement 
of periarticular soft tissues as expres-
sions of the same pathological process 
he called “collateral inflammation”.
The used his last research period be-
tween 1938–1943 to summarise and 
organise his thoughts, and identified 
some of the aetiologies capable of caus-
ing algodystrophy: i) trophic limb dis-
orders secondary to peripheral irritation 
of any kind; ii) post-thrombophlebitic 
forms with lymphatic alterations; and 
iii) neurotrophic disorders following 
poliomyelitis, herpes zoster, neuritis or 
peripheral nerve lesions. 
In these decisive years, and undoubt-
edly partially influenced by the philo-
sophical approach centred on the Greek 
motto pπαντα ρει, Sudeck proposed the 
classical division of the algodystrophies 
into three stages. The first (called “use-
ful inflammation” or Heilentzundung) 
was characterised by increased me-
tabolism and cell hyperactivity aimed 
at repair and restituito ad integrum, and 
clinically expressed by the classical 
signs of inflammation extending to sur-
rounding tissues in accordance with the 
author’s concept of collateral inflam-
mation. This physiological stage ends 
when the inflammatory state or the me-
chanical irritation lasts longer than the 
time the involved tissues can support 
the biological commitment of repara-
tive hyperactivity, and is followed by 
the second, pathological stage, which is 
characterised by weakening tissue reac-Paul Sudeck
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tivity, degeneration and vascular atony 
and has a dsytrophic evolution: i.e. 
the dystrophies. According to Sudeck, 
this stage can still be directed towards 
healing (pπαντα ρει), but more often 
degenerates into the third stage of true 
atrophic sequelae: i.e. the atrophies. 
It is interesting to note that, although 
this three stage division is still used 
clinically (and even forms part of the 
1990 clinical classification proposed by 
Bonica, which we will discuss later), 
we have lost the concept of Heilent-
zundung (i.e. all of the events involv-
ing vasomotor sympathetic activity that 
are simply physiological reactions to 
a trauma and not yet pathological), al-
though these reactions are some of the 
clinical signs normally accompanying 
the removal of a leg plaster cast. 
A name inseparably associated with 
pain therapy is that of Renè Leriche, 
who published La chirirgie de la 
douleur in 1949, at the end of a period 
of research that started in 1913 when, 
after a stay in America, he carried out 
the first anterior sympathetectomy. 
This innovative approach was devel-
oped on the basis of Claude Bernard’s 
research into the function and integra-
tion of the autonomic nervous system, 
which had highlighted the vasodilatory 
effect that can be obtained by section-
ing the sympathetic cervical ganglion. 
Leriche became convinced that the dys-
trophy, osteoporosis and pain depended 

on vascular dysregulation secondary to 
a traumatic event, and thus suggested 
using the term “post-traumatic painful 
osteoporosis” instead of the “atrophy” 
championed by Sudeck. Leriche’s tech-
nique was considered a fascinating po-
tential alternative to the analgesic use 
of morphine, which was beginning to 
raise concerns within the medical pro-
fession as the cause of the increasing 
number of iatrogenic drug addicts. Ler-
iche’s contribution to the reflex sympa-
thetic theory of pain was certainly not 
original, but he did have the merit of 
drawing attention to the mechanism by 
repeatedly emphasising the importance 
of axonal reflexes. 
Leriche’s surgical proposal is well 
worth careful re-evaluation (10). He 
considered that the success sometimes 
achieved with sympathetic surgery was 
not just related to the merely technical 
act of dividing the nerve pathways, but 
could be placed in the very stimulat-
ing context of physiological surgery 
insofar as he believed that the surgical 
interruption of sympathetic pathways 
was actually a means of affecting high-
ly complex physiological systems.
Leriche, who was certainly influenced 
by the work and ideas of Claude Ber-
nard, thought that the association of ef-
ferent motor fibres with some afferent 
fibres within the sympathetic nerves 
indicated a relationship with sensa-
tion, and believed that the sympathetic 
system played a role in the genesis of 
pain maintenance by means of three 
mechanisms: sensory transmission by 
nociceptive afferents, the vasoconstric-
tive efferent activity generating the 
pain itself, and the metabolic changes 
underlying the altered sensitivity to no-
ciceptive stimuli (a surprisingly early 
forerunner of the current neuroreceptor 
hypothesis). These ideas, particularly 
those linked to the presence of sen-
sory afferents within the sympathetic 
system, were directly challenged by 
the Anglo-Saxon school of thought led 
by Langley, who considered that the 
sympathetic system consisted of purely 
efferent motor fibres, and a similar ar-
gument can be found in Alberto Mal-
liani’s chapter in the second edition 
of the Textbook of Pain by Wall and 
Melzack (Malliani et al. 1989) (11). 

Just as the concept of reflex sympathet-
ic activity is associated with the name 
of Leriche, the concept of the vicious 
circle (which had already had a certain 
scientific success) is now associated 
with that of Livingston (12), who took 
it up in 1947, and made it a working 
paradigm that is still apparently dear 
to many pain therapists. It may be use-
ful (if not fundamental) but, like the 
other great theory of pain known as the 
gate hypothesis, is certainly inadequate 
even though it is still used in various 
forms by authoritative contemporary 
researchers such as Blumberg, Bennet, 
Boas, Janig and Stanton-Hicks.

Livingston considered as something 
very different: instead of being a simple 
reaction, he saw it as a subjective sen-
sory experience that often exceeds its 
property of acting as an alarm signal, 
becoming destructive under the influ-
ence of afferent barrages, and making 
the nervous system itself the generator 
of continuous pain. In the preface to his 
1947 monograph “Pain Mechanisms. 
A Physiologic Interpretation of Cau-
salgia and its Related States”, Living-
ston openly related his work to that of 
Mitchell by saying:
“…he shows that a partial lesion of a 
nerve may be more capable of mischief 
than complete division, and expresses 
his conviction that the mischief is, to 
a large degree, the result of a vicious 
circle of spreading reflexes, having as 
their source an irritation of sensory 
nerve filaments. When the later patho-
logical changes of an irritative nature 
which follow nerve injuries begin to Renè Leriche

Willam Kenneth Livingston
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occur, new causes of pain arise, the re-
flex become wider, and when in certain 
cases nutrition of the skin suffers, novel 
forms of suffering spring up which are 
due to alterations of the peripheral 
nerve ends or their protective tissues. 
These views expressed so many years 
ago come very close to stating the cen-
tral theme of this monograph, so much 
so that I regard my investigation as an 
attempt to carry forward the original 
work of Weir Mitchell”. 
The monograph not only deals with the 
problem of algodystrophies, but roams 
through all of the sectors of pain to-
gether their psychological and physio-
logical features. His interest in the psy-
chological aspect of pain bears witness 
to his open criticisms of the concept of 
the specificity of the transmission of 
pain impulses, but also to Livingston’s 
commitment against pain as suffer-
ance, as is further demonstrated by the 
title of the never published book (Pain 
and Suffering) he was writing when he 
died of a heart attack in 1966. 
We will here mention just two of Liv-
ingston’s many splendid observations. 
The first is his suggestion of using a 
diagnostic block of the sympathetic 
system with local anesthesia before 
ganglionectomy as an indicator of the 
value of the final result (… some index 
of the value of sympathectomy…). The 
second is his description of the effect 
that blocking blood circulation has on 
hyperesthesia, which anticipates all of 
the contemporary studies of the role 
of A-beta fibres in the genesis of some 
types of pain.
J.J. Bonica was not only an extraordi-
nary scientist and researcher, but also 
a man of incredible humanity we are 
pleased to be able to remember here 
(13, 14). Born on the island of Filicu-
di in Sicily, he emigrated to America 
with his family when he was ten years 
old and, after becoming a professional 
wrestler in order to support his stud-
ies, he graduated in Medicine in 1942. 
Shortly after receiving his degree, he 
was named Director of the Department 
of Anesthesia of Madigan Military Hos-
pital in Washington State where, like 
other great men such as Mitchell and 
Livingston, he saw the terrible suffer-
ing caused by war as he treated service-

men who had been wounded at Pearl 
Harbour, Guadalcanal and Okinawa 
using the technique of nerve blockade. 
At the end of the Second World War, by 
which time he had become Director of 
the Anaesthetic Department of Tacoma 
General Hospital, he summarised his 
experiences of analgesic blockade in a 
book entitled The Management of Pain, 
which was published in Italian in 1959 
(the second and greatly extended edi-
tion of the book was published in 1990, 
with Loeser, Chapman and Fordyce as 
co-authors).
On the basis of his own ideas and or-
ganisational model, Bonica created a 
school of thought on the coast of the 
Pacific Ocean that dominated the phys-
iopathology and therapy of pain in the 
second half of the last century. Bonica 
obviously applied nerve blocks to the 
vegetative nervous system before ap-

plying them to reflex sympathetic dys-
trophies and causalgia, and a chapter of 
more than 60 pages was dedicated to 
this subject in the book’s second edi-
tion, which also introduced for the first 
time a chapter with the suggestive title 
of Regional Pain Syndromes, thus an-
ticipating the more recent taxonomic 
classification of Complex Regional 
Syndromes proposed by the IASP in 
1994.
In the chapter concerning causalgia and 
other reflex sympathetic dystrophies, 
Bonica proposed dividing them into 
major and minor reflex dystrophies. In 
both cases, and regardless of aetiology, 
he saw the reflex disorder arising from 
the sympathetic nervous system as the 
unifying factor, and this interpretation 
still greatly influences research into the 
physiopathology of pain. 
Bonica, who reworked a classification 
proposed by De Takats in 1943, distin-
guished three stages in the evolution 
of the reflex dystrophies and, given 
its continuing clinical importance, we 
reproduce what was was written in the 
first Italian edition of 1959 (15).
“The first stage is characterized by a 
constant, irritating, moderate pain lo-
calized to the parts affected. Hyperaes-
thesia, muscle spasms and pain devel-
op and can lead to considerable limita-
tion of movement. The skin is normally 
dry, pink and warm, with rare signs of 
vascoconstriction. In average cases 
this first stage lasts for some weeks, 
responding fairly well to appropriate 
therapy. In rarer cases, the first stage 
can last for as long as six months.
The second stage is characterized by a 
gradual decrease in the pain, increased 
oedema and increased joint stiffness. 
The skin is damp, cyanotic, cold and 
becomes less hairy. The nails appear 
jagged. The signs of atrophy become 
more evident and radiological exami-
nation shows marked osteoporosis. The 
pathological process in this stage can 
protract for as long as 3 to 6 months 
but is still susceptible to regression if 
treated appropriately.
The third stage is characterized by no-
table trophic lesions, which often beco-
mee irreversible. The skin has become 
smooth, skin folds have disappeared, 
and the skin is pearl-coloured at low 

Wrestling World Champion
Johnny “Bullˮ Walker alias JJ. Bonica

J.J. Bonica (1972)
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temperatures. The subcutaneous tis-
sue has become atrophic, as have the 
muscles, particularly the interosseous 
muscles. The limbs become extremely 
weak, with limitation of movements, 
and consequent ankylosis of the joints 
of the hands and feet. Osteoporosis ap-
pears to be widespread and the oscil-
lometric traces are reduced. The pain 
can be moderate or intense, almost al-
ways of a dragging sort, and worsened 
by exposure to cold. Many patients in 
this third stage of the syndrome have 
profound mental changes as a conse-
quence of the pain and prolonged im-
mobility.”
A first comment on Bonica’s view of 
the aetiology of algodystrophies is that 
it is not far removed from the traditional 
view of the sympathetic hyperactivity 
capable of generating and maintaining 
the vicious ‘pain–sympathetic hyperac-
tivity–pain’ circle. Bonica re-used the 
definition of reflex sympathetic dystro-
phy (coined by Evans in 1946) (16) to 
highlight what he considered to be the 
fundamental that a sympathetic block-
ade can interrupt the pain. This was also 
the direction taken by Roberts (1986) 
(17) who introduced the term “sympa-
thetically maintained pain”, Churcher 
& Ingall (1987) (18) with their “sym-
pathetically dependent pain”, and 
Hannington-Kiff (1989) (19), who first 
used Bier’s guanethidine blockade and 
suggested the term “sympathetic hyper-
activity syndrome”: setting aside the 
protean nature of their new definitions, 
it is clear that all of these researchers 
agreed on considering increased sym-
pathetic activity as the central part of 
the pathology.
A second (and already briefly men-
tioned) point concerns the disappear-
ance of the concept of useful inflam-
mation (Heilentzundung) favoured by 
Sudeck because, although Bonica’s 
description of the three stages is clini-
cally point and remains a landmark, it 
was this conceptual change that led to 
early medicalisation and the serious 
risk of generating an iatrogenic evo-
lution towards the second stage. The 
fact this danger is not merely theoreti-
cal is shown by the variably invasive 
interventions that were until recently 
even proposed for first-stage algodys-

trophies: “… more recently … there is 
growing certainty that the best thera-
peutic method, apart from surgical 
ablation of the causal factor, is sym-
pathetic blockade, whether obtained 
by anaesthetic infiltration or surgical 
lysis” (Bonica, 1959). 
By the beginning of the 1990s, every-
one who was even only slightly famil-
iar with the scientific literature agreed 
that that the time had come for a de-
tailed review, which was not only nec-
essary taxonomically, but would also 
provide a sort of ideal starting point 
for new hypotheses concerning pain 
and the reflex sympathetic dystrophies 
that were free of the restrictions im-
posed by the usual theories of reflex 
activity and its vicious circle. Conse-
quently, under the aegis of the IASP, 
a group of researchers (R. Baron, H. 
Blumberg, R.A. Boas, J.N. Campbell, 
J.D. Haddox, S.J. Hassenbusch, M. 
Kolzemburg, H. Merskey, P.P. Raj, M. 
Stanton-Hicks, and R.T. Wilder) met 
in 1993 in Orlando, Florida, with the 
precise aim of reconsidering the signs, 
symptoms and differential diagnosis of 
reflex sympathetic dystrophies in a bid 
to reorganise their clinical aspects and 
taxonomy. Their ideas, together with 
some other original contributions, were 
subsequently collected in a volume ed-
ited by Janig and Stanton-Hicks for the 
IASP Press in 1996 (20).
The first result of this meeting was the 
recognition that the term reflex sympa-
thetic dystrophy was no longer clini-
cally useful because it had become a 
sort of indiscriminate catch-all means 
of describing patients with signs of neu-
ropathic pain or, even worse, all cases 
resistant to the therapies proposed from 
time to time on the basis of the suppos-
edly pivotal involvement of the nervous 
system.
The second (and in our opinion, more 
important) result was that, for the first 
time, it was clearly stated that although 
the hypothesis of a vicious circle pro-
posed by Livingston and supported by 
Bonica still retained a certain concep-
tual validity from many points of view, 
the model was no longer sufficient to 
explain recently published data and the 
conflicting results of the proposed treat-
ments.

The third last result was the proposal 
of the new term “complex regional 
pain syndromes” (CRPS), which ab-
sorbed the old “reflex sympathetic 
dystrophies” (CRPS-type I), causalgia 
(CRPS-type II) and, described in a sep-
arate chapter, “sympathetically main-
tained pain” (CRPS-type III), whith 
the last being subdivided into a further 
subtype that was ambiguously called 
“sympathetically independent pain” 
(SIP), which was intended to include 
all of the type III syndromes that do not 
respond to a sympathetic blockade. 
Although far from perfect, this clas-
sification did at least try to eliminate 
a series of ambiguities such as those 
connecting taxonomy and the hypoth-
esised underlying mechanism. Howev-
er, despite the good intentions, the am-
biguity firmly thrown out of the front 
door crept back in through the window 
because, bividing dividing the CRPS 
into three broad types, it re-introduced 
the distinction of pain sustained by or 
independent of the sympathetic sys-
tem. Furthermore, it is mentioned that 
sympathetically maintained pain can 
be associated with a variety of patho-
logical conditions not necessarily in-
cluded among the CRPS and, similarly, 
that CRPS can be associated with pain 
which more or less dependent on the 
sympathetic system (21).
The current distinction of CRPS with 
or without an apparent lesions origi-
nates as usual from the classical works 
of past researchers. Bonica had already 
tried to use the term “regional pain 
syndromes”, and Sudeck described and 
distinguished trophic limb disorders 
secondary to peripheral irritation of any 
nature, including post-thrombophle-
bitic forms and those with lymphatic 
alterations, be they neurotrophic dis-
turbances secondary to poliomyelitis, 
herpes zoster or neuritis, or peripheral 
nerve lesions in general when the lesion 
was obvious and clearly recognisable. 
In the new classification, former group 
are considered type I complex regional 
syndromes, and while the latter is ex-
actly what contemporary authors such 
as Janig and Stanton-Hicks call type II 
complex regional syndromes: i.e. syn-
dromes with a nerve lesion.
It is not yet possible to make a working 
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judgement concerning this proposed 
taxonomy because too little time has 
passed and the data relating to its clini-
cal and research use are still insufficient 
to draw objective conclusions; all that it 
can be done is to describing some of its 
obvious contradictions. However, this 
classification is very important for the 
evolution of research because it clearly 
focuses on the need to understand why 
some types of pain are susceptible to 
control by blocking part or all of the 
sympathetic system whereas, despite 
their clinically similar symptoms, oth-
ers are not. 
Furthermore, the problem of evaluating 
the analgesic effects of sympatholytics 
has made it difficult to demonstrate 
their existence. Leriche considered the 
efficacy of sympathetic blockade an ir-
refutable demonstration of the involve-
ment of the sympathetic system in the 
genesis/maintenance of pain, but has 
recently been challenged, and we must 
remember the possibility of false nega-
tive and positive findings, the lack of 
validated tests, and the technical prob-
lems associated with producing the 
blockade (target structure, systemic ef-
fects, etc.). Baron’s observation (1999) 
of the presence of allodynia to cold 
in patients with algodystrophy is also 
very interesting: it is possible that Bi-
er’s technique involving sympatholytic 
drugs capable of producing vasodilata-
tion (thus increasing skin temperature 
and decreasing spontaneous allodynia) 
may improve spontaneous symptoms 
without acting on the relationship be-
tween the sympathetic system and pain. 
Our lack of basic knowledge is imme-
diately reflected in the results that can 
be achieved by means of physiother-
apy: if it is true that the sympathetic 
system can sometimes maintain pain, 
any physical treatment that activates 
the sympathetic system may even in-
crease it, not only all of the techniques 
involving electrical currents such 
as transcutaneous nerve stimulation 
(TENS), but also massage. A variety 
of now consolidated data have been ac-
cumulated showing that, regardless of 
its therapeutic effect, any sufficiently 
new stimulus first stimulates an adap-

tive sympathetic response, which, in 
the final analysis, means maintaining 
sympathetically mediated pain.
We shall not try to draw any conclu-
sions to close this short and inevitably 
incomplete gallop through 150 years 
of definitions and theories, which has 
taken us from Mitchell’s causalgia 
to the complex regional pain disease 
proposed by David Niv. However, we 
would like to recommend the introduc-
tion to the third edition of the Text Book 
of Pain by Patrick Wall (22), which is 
entitled Introduction to the edition af-
ter this because offers researchers some 
extraordinarily interesting ideas that go 
beyond the tramlines of the usual sche-
mas and definitions. 

It is also worth remembering that any-
one who carries out rehabilitation re-
search without bearing in mind that 
every nervous event (including pain) is 
the outcome of plasticity and controls 
in time and space within the nervous 
system may perhaps be able produce 
further brilliant papers and come up 
with new definitions to add to the long 
list described at the beginning of this 
article, but will never truly advance the 
knowledge needed to make the changes 
in medical practice necessary to allevi-
ate the suffering of our patients. 
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