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Abstract

Objective: To analyze the use of the term ‘complex regional
pain syndrome’in the medical literature and evaluate wheth-
er or not the traditional names ‘reflex sympathetic dystro-
phy’ and ‘causalgia’ have already been replaced with the
new terms ‘complex regional pain syndrome type I’ and
‘complex regional pain syndrome type Il', respectively. Ma-
terials and Methods: The Scopus and PubMed databases
were searched for reports written between 2001 and 2012
for the following descriptors in the titles: ‘complex regional
pain syndrome’, ‘complex regional pain syndrome type I,
‘complex regional pain syndrome type 1’, ‘complex regional
pain syndrome type II’, ‘complex regional pain syndrome
type 2, 'CRPS’, ‘CRPS type I, ‘CRPS type 1, ‘CRPS type II', ‘CRPS
type 2, ‘reflex sympathetic dystrophy’, ‘algodystrophy’,
‘algoneurodystrophy’, ‘causalgia’, ‘transient osteoporosis’,
‘Sudeck’, and ‘shoulder-hand syndrome’. Results: Systemati-
zation of the 1,318 articles found yielded the following: 953
(72.31%) articles for the descriptor ‘complex regional pain
syndrome’and a further 94 (7.13%) for its abbreviation ‘CRPS’;
180 (13.66%) for ‘reflex sympathetic dystrophy’; 33 (2.50%)

for ‘shoulder-hand syndrome’; 29 (2.20%) for ‘algodystro-
phy’; 13 (0.99%) for ‘causalgia’; 13 (0.99%) for ‘Sudeck’; 2
(0.15%) for ‘algoneurodystrophy’, and 1 (0.08%) for ‘transient
osteoporosis’. The total number of articles using new termi-
nology represents 1,047 (79.44%) of all articles. Conclusion:
The new neutral term ‘complex regional pain syndrome’ was
most commonly used and will likely replace the traditional
names ‘reflex sympathetic dystrophy’ and ‘causalgia’. The
new terminology is now widely accepted by the medical
professionals who are mostly engaged in the treatment of
CRPS patients, but not yet so in other medical spheres.
Copyright © 2012 S. Karger AG, Basel

Introduction

Denominations of diseases provide a tool for their
identification and are thus almost as important as their
treatments. Some names of diseases point to a frame-
work of the contemporary understanding of their etiol-
ogy, pathophysiology, genetics, immunology, and clini-
cal characteristics. Therefore, the use of the exact termi-
nology in clinical practice and research is crucial for
pertinent medical communication. This, however, is
problematic in the case of complex regional pain syn-
drome (CRPS), since there are a wide variety of terms
used for the syndrome.
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In the 17th and 18th centuries, several references can
be found in the literature describing some symptoms of a
syndrome first presented in detail by S.W. Mitchell [1] in
1864 and named by him ‘causalgia’. Ever since, the syn-
drome has been a subject of interest to researchers, who
have contributed to the knowledge of what is now called
‘complex regional pain syndrome’. Since it was first de-
scribed, there have been many attempts to find an ade-
quate name for the condition, and as a result the syn-
drome has been given many names related, for example,
to its initializing event, pathogenetic mechanisms, clini-
cal expression, specialty of the authors or their country of
origin, etc. [2]. Nowadays, there are as many as 79 names
for the syndrome in the English literature, 49 in German,
32 in French, 14 in Dutch, 13 in Italian, 10 in Bulgarian,
and 5 in the Russian literature [3, 4]. The most popular
names until the end of the 20th century were ‘reflex sym-
pathetic dystrophy’ and ‘causalgia’ [5]. It may be inferred
that this is the syndrome with the most names in medical
literature, which causes misunderstanding and difficul-
ties for everybody - clinicians, researchers and patients.

The term ‘reflex sympathetic dystrophy” was intro-
duced in the mid-20th century as a result of the hypoth-
esis that the sympathetic nervous system plays a key role
in the development and maintenance of pain and the oth-
er symptoms of the syndrome, and has gained widespread
support over the years. However, by the end of 20th cen-
tury, it became obvious that this term was incorrectly
used, as not all patients experience sympathetically main-
tained pain. This has been proved by the evidence of the
lack of effect from the sympathetic blocks and because
not all the cases develop dystrophic changes [6]. There-
fore, the term ‘reflex sympathetic dystrophy’ has lost its
significance as a clinical entity [7]. Moreover, it has be-
come apparent that the sympathetic nervous system is
not the only mechanism involved in the pathophysiology
of the disease. Nevertheless, it has become increasingly
accepted that there are multiple mechanisms involved [8]
and that CRPS has been recognized rather as a disease of
the central nervous system as well [9].

In 1993, in order to eliminate the increasing inaccu-
racy and dissatisfaction of the term ‘reflex sympathetic
dystrophy’, a consensus conference of the International
Association for the Study of Pain (IASP) was held. As a
result, a neutral term ‘complex regional pain syndrome’,
which evaded mention of the etiological, pathophysiolog-
ical or clinical features of the syndrome, was introduced
[7]. Since then, ‘reflex sympathetic dystrophy’ has been
termed ‘complex regional pain syndrome type I (CRPS
I), while what was previously known as ‘causalgia” be-
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came ‘complex regional pain syndrome type II' (CRPS
II). The differentiation between the two types of CRPS is
based on whether or not a nerve lesion is present. If it is,
the patient is diagnosed with CRPS II, while if it is not, it
is CRPS I [6].

The new terminology needed time to be accepted and
applied in medical circles. In 2001, Schott wrote that the
term ‘complex regional pain syndrome’ was not widely
familiar outside the IASP circles and that clinicians and
researchers were still using the previously established ter-
minology, ‘reflex sympathetic dystrophy’ and ‘causalgia’
[10]. Again in 2001, in a study of the acceptance of the new
terminology and its impact on the medical literature, Al-
vares-Lario et al. [5] reported that ‘reflex sympathetic
dystrophy’ and ‘causalgia’ were still the most widely used
names for the syndrome. Recently, it has been stated that
the use of the traditional terminology has been decreas-
ing, and that ‘complex regional pain syndrome’ is used
routinely by pain specialists and increasingly by neurolo-
gists [11]. Since then, 19 years have passed since the new
terminology was introduced and 11 years since the report
of Alvares-Lario et al. was published.

The aim of the current study was to analyze the usage
of the term ‘complex regional pain syndrome’ in the scien-
tific medical literature and to evaluate whether or not the
traditional names ‘reflex sympathetic dystrophy’ and ‘cau-
salgia’ have already been replaced with their more neutral
terms ‘complex regional pain syndrome type I’ and ‘com-
plex regional pain syndrome type IT’, respectively.

Materials and Methods

The Scopus and PubMed databases were searched for reports
written between 2001 and 2012 that include the following descrip-
tors in the titles: ‘complex regional pain syndrome’, ‘complex re-
gional pain syndrome type I, ‘complex regional pain syndrome
type I’, ‘complex regional pain syndrome type II’, ‘complex re-
gional pain syndrome type 2’, ‘CRPS’, ‘CRPS type I, ‘CRPS type
I’, ‘CRPS type IT’, ‘CRPS type 2, ‘reflex sympathetic dystrophy’,
‘algodystrophy’, ‘algoneurodystrophy’, ‘causalgia’, ‘transient os-
teoporosis’, ‘Sudeck’, and ‘shoulder-hand syndrome’. Other de-
scriptors were excluded because of minimal or no use.

The following data was obtained for each article: author/s, au-
thor’s address, title, language of the article, year of publication,
country of publication, source, and terminology for the syndrome
used in the title of the article. Parentheses, medical subject head-
ing major terms and author keywords were registered when avail-
able. If more than one descriptor was in the name of the article,
and as a result the same article was generated more than once, the
article was counted only once, but all the names from the title
were registered in the relevant statistics.

The articles were then analyzed with regard to the names used
during the 11-year period, according to the country of origin of
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Table 1. Number of titles detected with the different descriptors (parenthetically used terms when available)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total
Complex regional pain syndrome 26(1) 32(3) 37(0) 39(0) 30(2) 62(0) 63(0) 54(2) 88(0) 97(0) 89(1) 43(2) 660 (11)
CRPS* 0(22) 1(1) 3(M4) 14 73 44 104 7(G) 2(5) 12(7) 80 8(5 63(53)
Complex regional pain syndrome type I/1 10 (1) 22(1) 23(2) 18(0) 20(0) 24(1) 21(0) 32(1) 32(0) 15(0) 20(1) 21(1) 258 (8)
CRPS* type I/1 1(2) 2(1) 2(2) 3(2) 3(0) 32 2(1) 33B) 306G 312 4@ 1) (28)
Complex regional pain syndrome typeII/2  0(0) 1(1) 2(0) 2(0) 1(1) 3(0) 2(0) 1(0) 2(0) 1(0) 1(0) 1(0) 7(2)
CRPS* type 11/2 0(0) 0 0 0@ 0 1(1) 0 0 0 o0() o0() 0(0) 1(2)
Complex regional pain syndromes** 2(0) 2(1) 5@0) 2() 1(0) 1) 1(0) 1) 2(1) 10 0() o0(@ 18(2)
Reflex sympathetic dystrophy 34(1) 45(5) 25(2) 18(3) 15(1) 12(5) 10(2) 8(2) 4(1) 3(3) 4(1) 2(2) 180 (28)
Algo(neuro)dystrophy 2(1) 8(3) 1) 1(1) 4@ 3(1) 1(1) 30 50 0@ 1(1) 2() 31(13)
Shoulder-hand syndrome 40) 0() 50 50 20 0@ 1(0) 50 4(1) 30 2(1) 2() 3303
Causalgia 1(0) 1(1) 4() 1(2) 1(0) 1(1) 1(0) 1(1) 1(0) 0 1(0) 0(0) ( )
Sudeck*** 1(1) 1) 1) 0() 2(0) 0() 0@ 20 1(0) 30 1(0) 1(0) 3(5)
Transient osteoporosis 00) 0() 0 0 1(0) 0 0 0 0 0 0() 0(0) 1(0)

* Abbreviation for complex regional pain syndrome used in the titles. ** Comprises complex regional pain syndromes and complex regional pain
syndrome type I or 1 and type II or 2. *** Comprises Sudeck’s syndrome, Sudeck’s disease, Sudeck’s atrophy and Sudeck’s dystrophy.

the author and according to the specialty of the journals retrieved.
In general, 1,318 articles were found and analyzed in the study.
Due to limited space, only the articles cited in the text are includ-
ed in the reference list. A full list of articles is available upon re-
quest from the corresponding author.

Results

The systematization of the 1,318 articles found is pre-
sented in table 1. The search yielded 953 (72.31%) articles
for the descriptor ‘complex regional pain syndrome” and
a further 94 (7.13%) for its abbreviation ‘CRPS’, totally
1,047 (79.44%); 180 (13.66%) for ‘reflex sympathetic dys-
trophy’, 33 (2.50%) for ‘shoulder-hand syndrome’, 29
(2.20%) for ‘algodystrophy’, 13 (0.99%) for ‘causalgia,’13
(0.99%) for ‘Sudeck’, 2 (0.15%) for ‘algoneurodystrophy’,
and 1 (0.08%) for ‘transient osteoporosis’.

Of the total number of titles containing ‘complex re-
gional pain syndrome’, in 660 (63.04%) cases the type of
syndrome was not defined and in 14 (1.34%) the term
‘complex regional pain syndromes’ was likely used to de-
fine both types. ‘Complex regional pain syndrome type I’
was specified in 258 (24.64%) references, in which both
Roman and Arabic numbers were used, the Roman ones
being used more often (158:100). ‘Complex regional pain
syndrome type IT” related to 17 (1.62%) titles, 15 of which
were written with Roman numbers. In 4 articles the name
was written as ‘complex regional pain syndrome type I
and type IT. The descriptor ‘CRPS’, without specifying the
type, was detected in 63 (6.02%) articles. In another 30
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articles (2.87%), type I was specified and in 1 case only
type II was specified. In this search, the Roman numbers
were used more often. The older term ‘reflex sympathetic
dystrophy’ was found in 180 (13.66%) references, with
marked gradual decrease in its use over the years. In 23
(12.78%) of these titles, other descriptors were found: in 13
of them ‘complex regional pain syndrome’ or its abbrevi-
ated version ‘CRPS’ with or without ‘type I’

The total number of articles using the new terminology
represents 79.44% of all articles. The number of titles con-
taining ‘reflex sympathetic dystrophy’ is 13.66%.

The term ‘shoulder-hand syndrome’ was used in 33
(2.50%) articles during the 11-year period, most of which
described the syndrome in poststroke patients. Twenty-
nine (2.20%) reports were found for ‘algodystrophy” and
2 (0.15%) for ‘algoneurodystrophy’ (later discussed to-
gether as algodystrophy), predominantly used by French
authors or authors from French-speaking countries.
‘Causalgia’, the name with which the syndrome was first
described, was found in 13 (0.99%) articles only, and in 2
(15.38%) of them this name was used parenthetically
alongside the new terminology ‘complex regional pain
syndrome type II’. The most recent report with this name
was in 2011. The name of Paul Sudeck [12] is connected
with 13 (0.99%) reports, most of which originate from
Germany. In 6 (46.15%) of the articles, a parenthetical
term was used as well: ‘complex regional pain syndrome’
4 times and ‘reflex sympathetic dystrophy’ twice. Only 1
Spanish article from Argentina referred to the syndrome
with the descriptor ‘transient osteoporosis.’
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Table 2. Number of titles found for each descriptor according to the country of origin of the author

USA UK Neth Ger Aus Bel Can Chi Fra Ita Jap Spa Tur Pol Isr Other
CRPS* 271 70 148 166 31 12 30 3 25 14 46 19 50 6 13 143
RSD** 30 8 18 5 2 11 1 2 19 3 3 16 26 9 3 24
Algodystrophy 0 1 0 1 1 3 0 o0 10 2 0 1 0 5 0 7
Sudeck*** 0 0 1 8 0 0 0 1 0 0 1 1 0 O 0 1
Causalgia 3 2 0 0 0 0 1 0 0 0 1 0 0 0 0 6
Shoulder-hand syndrome 1 0 0 1 0 0 0 17 2 3 2 1 1 0 0 5

Neth = Netherlands; Ger = Germany; Aus = Australia; Bel =
Belgium; Can = Canada; Chi = China; Fra = France; Ita = Italy;
Jap = Japan; Spa = Spain; Tur = Turkey; Pol = Poland; Isr = Israel.
* Comprises complex regional pain syndrome and CRPS used

with or without a type. ** Comprises reflex sympathetic dystro-
phy and RSD. *** Comprises Sudeck’s syndrome, Sudeck’s dis-
ease, Sudeck’s atrophy and Sudeck’s dystrophy.

Table 3. Number of titles detected for each descriptor according to the specialty of the journals retrieved

Pain Neurol  Orthop  Rehabil Rheum  Med Surg Radiol ~ Others
CRPS* 431 163 111 78 42 132 17 14 54
RSD** 14 15 46 21 20 30 2 12 20
Algodystrophy 0 1 14 5 4 7 0 0 0
Sudeck*** 1 2 1 3 0 6 0 0 0
Causalgia 3 3 1 1 0 1 3 0 1
Shoulder-hand syndrome 0 2 1 19 2 9 0 0 0

Pain = Pain and anesthesiology journals; Neurol = neurology
and neurosurgery journals; Orthop = orthopedic, hand surgery,
podiatry, plastic surgery, and sport medicine journals; Rehabil =
rehabilitation and physical medicine journals; Rheum = rheuma-
tology journals; Med = internal and general medicine journals;

Surg = general surgery journals; Radiol = radiology and nuclear
medicine journals. * Comprises complex regional pain syndrome
and CRPS used with or without a type. ** Comprises reflex sym-
pathetic dystrophy and RSD. *** Comprises Sudeck’s syndrome,
Sudeck’s disease, Sudeck’s atrophy and Sudeck’s dystrophy.

The term ‘complex regional pain syndrome’ and its
abbreviation ‘CRPS’ was used not only by English-speak-
ing authors, which has been reported by Alvares-Lario et
al. [5] in 2001, but also by German, Dutch, Japanese and
Turkish authors (table 2). ‘Reflex sympathetic dystrophy’
was still the term applied, albeit with decreasing fre-
quency in the US, Turkey, France and the Netherlands;
however, French authors usually prefer ‘algodystrophy’.
The names ‘Sudeck’s atrophy’, ‘Sudeck’s dystrophy’,
‘Sudeck’s disease’ or ‘Sudeck’s syndrome’ were routinely
used by German authors, but significantly less so than
the new nomenclature: only 8 (4.42%) references were
found for ‘Sudeck’ as a descriptor. Similar results were
found for the descriptor ‘causalgia’, which was used
mainly by English-speaking authors. ‘Shoulder-hand
syndrome” was preferred by Chinese authors, who are
also mostly rehabilitation specialists. Half of the titles
using the new terminology were published by European
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authors: 528 (50.43%) compared to 306 (29.23%) in North
American papers.

‘Complex regional pain syndrome’ or its abbreviated
form ‘CRPS’ are used not only by pain specialists and
neurologists, but also by internal medicine specialists (ta-
ble 3). Furthermore, the use of the new terminology
among orthopedic and rehabilitation specialists has in-
creased, although orthopedics still prefer the more clas-
sical terms, ‘reflex sympathetic dystrophy” and ‘algodys-
trophy’. The term has also been used with increased fre-
quency in recent rheumatological literature.

Discussion
As suggested by Alvares-Lario et al. [5], it is difficult

to change an entity’s name overnight. Our study shows
that there is strong evidence for the increasing acceptance
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of the new terminology. Alvares-Lario et al. [5] observed
in 2001 that the new terminology had not effectively re-
placed the old; later in 2007 Schott [11] noted that it was
used routinely by pain specialists and there was a rise in
its usage by neurologists as well, and in 2012 the new ter-
minology is present also in the medical, orthopedic and
rehabilitation literature and increasingly so in the rheu-
matological literature. This is only reasonable, since these
specialists are the ones who first encounter CRPS patients
and are mostly involved in their treatment. The difficulty
and inconvenience which the medical professionals had
with the terminology may have motivated their willing-
ness to standardize the communication process among
them.

The extensive research, as well as the large body of
clinical evidence and the treatment outcomes seen dur-
ing the last decade since the new terminology was intro-
duced, has led to a better knowledge of the syndrome and
contributed to a better understanding of its multifacto-
rial mechanisms [8]. It has become evident that not only
the sympathetic nervous system but also inflammation,
ischemia, central sensitization, autoimmune mecha-
nisms, cortical reorganization, nerve damage, and neu-
rogenic inflammation are involved in the disease mecha-
nisms [13]. Moreover, it became clear that vitamin C has
a prophylactic effect in the prevention of CRPS [14]. The
first evidence-based guidelines were created to give
strong advice in the diagnosis and treatment of CRPS
[15]. Sympathetically maintained pain and sympathetic
dysfunction may be involved but are not an essential re-
quirement for the syndrome [7]. This could be the reason
for the medical field to be convinced not to use a term any
longer that is incomplete and incorrect. In addition, ac-
cepting a uniform name for a syndrome which affects
people seriously and leads to disability improves the com-
munication among researchers and clinicians, and in this
way improves the patient’s chance for a correct treatment
and better outcome. This shows that the medical com-
munity is now ready to accept the new terminology and
this change seems more justified than it did 19 years ago.
The new terminology is now widely accepted by the med-
ical professionals who are mostly engaged in the treat-
ment of CRPS patients, but not yet so in other medical
spheres, for example radiology specialists, as seen in ta-
ble 3.

Although the new denomination is constantly gaining
followers all over the world, there are still controversies
about the term. Firstly, it is said that CRPS is a broad di-
agnosis and the term is too vague [5, 16]. Secondly, ac-
cording to Schott [11], the term ‘CRPS’ may give rise to
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many questions because there are more complex condi-
tions than CRPS, so the pain caused by CRPS could hard-
ly be more complex than phantom pain or anesthesia do-
lorosa. Also, given that the painful region can be the
whole arm or that in some cases the contralateral or ipsi-
lateral extremity can be affected as well [17], the term ‘re-
gional” may not be always the most appropriate. What is
more, it may be considered imprecise to use the word
‘pain’, in view of the fact that the pain intensity may vary
and can even be absent [11].

The distinction between both CRPS types is also dis-
putable. Harden et al. [16] did not find statistically sig-
nificant differences in the frequency of occurrence of any
CRPS sign or symptom between type I and type II pa-
tients, as distinguished by electromyography findings of
approved nerve injury or no nerve injury evidence. Fur-
thermore, in the criteria proposed by them, type I and
type II are no longer distinguished, which led Schott to
believe that a new term should be created [11]. It is impor-
tant to point out that an electromyography study reflects
only the dysfunction in the large peripheral nerves and
cannot detect whether there is possible dysfunction of the
small nerve fibers. Recently, Oaklander and Field [18]
summarized studies [19, 20] and suggested that both
CRPS type I and CRPS type II are associated with nerve
injury and that persistent CRPS type I may represent a
small fiber-predominant mono- or oligoneuropathy that
is initiated by limb trauma. They further suggest that
nowadays there is proof that CRPS type I is a neurological
disorder, and inferred that “pathological evidence of nerve
damage in patients classified as CRPS type I obviates dis-
tinction between CRPS-I and CRPS-IT’.

Since the new terminology is a compromise, it may
undergo modifications in the future after more quantita-
tive clinical data and better analysis of the mechanisms
have accumulated [21]. At present, there is extensive sci-
entific identification of cellular and molecular mecha-
nisms which lay the foundations for greater CRPS knowl-
edge and its diagnosis and treatment [22]. Ten years after
the IASP conference, new diagnostic criteria were de-
fined by the Budapest Task Force in a new consensus con-
ference [23]. The definition of CRPS may be refined or
become a new definition. This is important because the
denomination or definition of CRPS is changing in time
as it once did for RSD. Whether CRPS will remain subdi-
vided into two types as introduced by the IASP confer-
ence [6] or CRPS I and II subtypes will be reunited as
expressed by Oaklander [22], or a new term will be cre-
ated [11], future studies will decide. Although it has been
widely used and has guided the research activities and
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clinical treatment for 60 years, the name ‘reflex sympa-
thetic dystrophy’ must remain in the past. For the de-
nomination of the syndrome it is necessary not to mislead
any further research and treatment [24]. Until this hap-
pens, the authors consider it wise to listen to John Boni-
ca’s opinion in Merskey and Bogduk [6] that “...even if the
adopted definitions... are not perfect they are better than
the Tower of Babel conditions...”. It is of utmost impor-
tance to achieve a widely accepted terminology for the
syndrome. Speaking one language has proved vital for
the improvement of the diagnosis and for treating pa-

Conclusion

The new and more neutral term ‘complex regional
pain syndrome’ will likely replace the traditional names
‘reflex sympathetic dystrophy” and ‘causalgia’ in the sci-
entific medical literature. The new terminology is now
widely accepted by the medical professionals who are
mostly engaged in the treatment of CRPS patients but not
yet so in other medical spheres, for example radiology
specialists. The names ‘reflex sympathetic dystrophy’
and to a lesser extent ‘causalgia’ are still used by some au-

tients with CRPS. thors.
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