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i g h l i g h t s

Diagnosis in 38 patients with CRPS-1 and 17 with CRPS-2 was delayed in average 4 years after symptom-start.
Pain was worsened in 22 of 27 patients after orthopedic re-operations.
77% of patients with worse pain after re-operations suffered from undiagnosed CRPS.
There is an urgent need for more knowledge about CRPS among physicians, in particular those who operate on extremities.
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a b s t r a c t

Background and aims: Complex regional pain syndrome (CRPS) is a serious and disabling chronic pain
condition, usually occurring in a limb. There are two main types, CRPS 1 with no definite nerve lesion
and CRPS 2 with an identified nerve lesion. CRPS 1 and 2 may occur following an injury (frequently
following fractures), surgery or without known cause. An early diagnosis and start of adequate treatment
is considered desirable for patients with CRPS. From the clinical experience of the principal investigator, it
became apparent that CRPS often remained undiagnosed and that the clinical conditions of many patients
seemed to be worsened following orthopedic surgery subsequent to the initial eliciting event. The aim
of the present retrospective study of 55 patients, all diagnosed with either CRPS 1 or 2, was to evaluate
the time from injury until diagnosis of CRPS and the effect on pain of orthopedic surgical intervention
subsequent to the original injury/surgery.
Methods: Clinical symptoms with an emphasis on pain were assessed by going through the patients’
records and by information given during the investigation at Oslo University Hospital, where the patients
also were examined clinically and with EMG/neurography. Alteration in pain was evaluated in 27 patients
who underwent orthopedic surgery subsequent to the eliciting injury.
Results: Of a total of 55 patients, 28 women and 27 men (mean age 38.7 (SD 12.3), 38 patients were
diagnosed with CRPS type 1, and 17 with CRPS type 2. Mean time before diagnosis was confirmed was
3.9 years (SD1.42, range 6 months–10 years). The eliciting injuries for both CRPS type 1 and type 2 were

fractures, squeeze injuries, blunt injuries, stretch accidents and surgery. A total of 27 patients (14 men
and 13 women) were operated from one to 12 times at a later stage (from 6 months to several years)
following the initial injury or any primary operation because of fracture. A total of 22 patients reported
a worsening of pain following secondary surgical events, while four patients found no alteration and
one patient experienced an improvement of pain. None of the 22 patients reporting worsening, were
diagnosed with CRPS prior to surgery, while retrospectively, a certain or probable diagnosis of CRPS had

%) patients before their first post-injury surgical event.
been present in 17/22 (77
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Conclusions and implications: A mean time delay of 3.9 years before diagnosis of CRPS is unacceptable.
A lack of attention to more subtle signs of autonomic dysfunction may be an important contributing factor
for the missing CRPS diagnosis, in particular serious in patients reporting worsening of pain following sub-
sequent orthopedic surgery. It is strongly recommended to consider the diagnosis of CRPS in all patients
with a long-lasting pain condition. We emphasize that the present report is not meant as criticism to
orthopedic surgical practice, but as a discussion for a hopefully increased awareness and understanding
of this disabling pain condition.
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. Introduction

Complex regional pain syndrome (CRPS) is a serious and dis-
bling chronic pain condition, usually occurring in a limb. The
linical picture is dominated by pain and autonomic symptoms, but
ay also involve motor disability. There are two main types, CRPS
(with no definite nerve lesion and previously known as reflex

ympathetic dystrophy) and CRPS 2 (previously known as causal-
ia) with a lesion to a major nerve, identified either clinically or by
MG/neurography. CRPS 1 is the most common type [1]. The under-
tanding of CRPS has increased substantially in the past years [2],
ut the pathophysiological mechanisms are still partly unknown
nd controversial.

An exact estimate of the incidence of CRPS is difficult to estab-
ish, but in western countries it has been reported to be from 5.5
o 26 per 100,000 person/year [3,4]. CRPS may develop as a con-
equence of an injury, fractures [3,4], surgery [5], but may also
ccur without any known eliciting event [6]. However, relatively
hortlasting CRPS may be common [7].

The diagnostic criteria of CRPS have been carefully evaluated
n the recent years [8–10]. The present criteria (the “Budapest
riteria”) are based on a combination of subjective reports and
linical findings at the time of examination, including sensory,
otor and autonomic qualities [9]. Before these redefined crite-

ia, the diagnosis was according to IASP based on the existence
f continuing pain not proportional to the inciting event, coex-
sting with sensory abnormalities and autonomic dysfunction at
ome time [11]. However, the diagnostic criteria are still debated
1,10].

An early diagnosis and start of adequate treatment is considered
esirable for patients with CRPS [1,5,12]. In spite of this, patients
ommonly may experience a delay before diagnosis and start of
herapy [1,5] or a long duration before being evaluated at a pain
linic [13].

To our knowledge, the outcome of a secondary surgical inter-
ention for pain in CRPS has not been systematically addressed,
lthough case stories have been published [14–16]. However, it is
laimed that operations preferably should be postponed until signs
re minimal [17] (see also UpToDate [18]), and, in the specialty
uidelines for orthopedic practice of CRPS in the UK [1] it is stated
hat surgery should be avoided on a CRPS-affected limb where pos-
ible and be deferred where it cannot be avoided until one year
fter the active process has resolved. A problem arises when CRPS
as not been diagnosed.

From a clinical experience of the principal investigator it became
pparent that CRPS often remained undiagnosed and thereby not
reated accordingly. In addition, the clinical conditions of many
atients seemed to be worsened following orthopedic surgery
ubsequent to the initial eliciting event. The aim of the present
etrospective study of 55 patients, all diagnosed with either CRPS
or 2, was to go through patients’ records to evaluate the
ime from injury until diagnosis of CRPS and the effect on pain
f orthopedic surgical intervention subsequent to the original
njury.
iation for the Study of Pain. Published by Elsevier B.V. All rights reserved.

2. Methods

2.1. Material

Patients were selected from a number of >80 patients from the
whole of Norway being referred to the principal investigator in
the years 2004–2014 for determination of chronic medical disabil-
ity for a chronic pain condition following a trauma or surgery. 55
patients with the diagnosis of CRPS type 1 or 2, either set prior to
the admittance or by the principal investigator, were selected for
further evaluation.

The patients who were investigated between 2004 and 2010
were diagnosed (or previous diagnosis was confirmed) according
to previous IASP criteria [11], while the Budapest criteria [9] were
employed for patients after 2010.

The patients were at their referral to Oslo University Hospital
investigated clinically and with routine methods such as elec-
tromyography (EMG)/neurography.

2.2. Ethical considerations

The publication of results was considered by the local Ethical
Committee as part of a quality improvement of a clinical material,
with no necessity of an ethical approval. All patients have been
examined according to ethical guidelines and the Helsinki declara-
tion and are anonymous in the present report.

2.3. Patient’s report

From the records (previous records and data from investiga-
tion at Oslo University Hospital), the following informations were
assessed: details about family history, previous diseases, the actual
injury, the immediate symptoms with an emphasis on all aspects
of pain (character, location, intensity) as well as possible motor
problems and autonomic dysfunctions. They were asked about the
development of the pain condition, of results of managements
(treatments including surgery) and actual and previous treatments.
A statement of symptoms at the day of investigation at Oslo Uni-
versity Hospital was noted with details on spontaneous (ongoing
and paroxysmal) and evoked pain as well as lack of motor skills
and symptoms of autonomic abnormalities. The patients were also
asked about the consequences of pain for work, housekeeping,
leisure activities, personal hygiene and sleep.

2.4. Clinical investigation at Oslo University Hospital

Inspection of both injured and contralateral extremity was
undertaken in order to look for asymmetric pathology like atro-
phy, discoloration of skin, trophic changes of skin (thin skin, glossy
skin), involuntary movements, obvious signs of abnormal sweating

and oedema. Skin temperatures (using Somedics Tempett, Hörby,
Sweden) were measured at several occasions in injured (in the
pain area and adjacent areas) as well as contralateral extremity
during the examination which took from 2.5 up to 3 h. A clinical
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eurological examination including detailed examination of motor
nd sensory functions was performed, with investigation of pos-
ible allodynia to light touch and/or hyperalgesia to pin-prick/
ressure.

.5. EMG/neurography performed at Oslo University Hospital

All patients were examined with EMG/neurography of the
ffected extremity, with either a Dantec Counterpoint, Skovlunde,
enmark or a Dantec Keypoint-apparatus, Skovlunde, Denmark
ith measurements of motor amplitudes, distal delay and motor

onduction velocities as well as sensory amplitudes and conduction
elocities of the relevant main nerves in upper or lower extrem-
ty (median, ulnar, peroneal, tibial posterior, sural nerves). EMG of
ppropriate muscles was performed if judged necessary for diag-
osis of a nerve lesion.

.6. Detailed history of patients undergoing orthopedic surgery
ubsequent to the initial injury

In 27 patients, undergoing secondary orthopedic surgery (not
elated to any primary operation), a detailed history of the number
nd types of surgical procedures as well as alterations of pain con-
itions was recorded. It was retrospectively (based on the patients’
wn reports of pain, sensory and autonomic disturbances at the
nvestigation at Oslo University Hospital, as well as similar infor-

ation from the patients’ previous records) made an evaluation of
hether they suffered from a probable or certain CRPS (according

o the IASP criteria (before 2010) or Budapest criteria (Table 1))
efore secondary operations.

. Results

Of a total of 55 patients, 28 women and 27 men (mean age
8.7 (SD 12.3) or median 42 (27–47 25–75 percentile) at the time
f injury), 38 patients were diagnosed with CRPS type 1, and 17
ith CRPS type 2, the latter based on pathological findings on

MG/neurography. Mean time before diagnosis was confirmed was
.9 years (SD 1.42, range 6 months–10 years; median 3 years (1.4–5,
5 and 75 percentile).

A total of 13 (34%) patients with CRPS type 1 and 7 (41%) with
RPS 2 were first diagnosed when examined at the Oslo University
ospital (after up to 10 years following injury). Only 50% [19] of the
atients with CRPS type 1 had received treatment in forms of drugs
sually employed for neuropathic pain and/or sympathetic blocks
r dorsal column stimulation, whereas the majority of patients with
RPS 2 (14/17, 82%) had been treated for neuropathic pain (some
ven without a diagnosis of CRPS). The pain syndrome was located
n the upper extremity in 26 cases and in the lower extremity in 29
atients.

.1. The eliciting injuries

for both CRPS type 1 and type 2 were fractures, squeeze injuries,
lunt injuries, stretch accidents, surgery as presented in Table 2. A
otal of 22 patients (a large majority men), were injured at work
fall accidents, direct trauma to a limb) whereas 12 were victims of
raffic-accidents.

.2. The characteristics of subjectively reported pain
for both CRPS type 1 and type 2 are presented in Table 3. Spon-
aneous ongoing pain was present in almost all patients (except for
hree patients in the CRPS 1- group), and evoked pain (both allo-
ynia to light touch and hyperalgesia to pin-prick/pressure) in a
rnal of Pain 11 (2016) 27–33 29

large majority, whereas spontaneous paroxysmal pain was present
in some, but far from all patients.

3.3. Consequences for working- and social life

45 patients (81.8%) were out of work, while nine patients (16.4%)
were able to work part-time (50% or less). 19 patients (34.5%) were
able to participate to some degree in housekeeping activities, while
the remaining 36 patients (65.5%) needed help to all house-holding
tasks. All patients reported to have given up leisure activities as well
as having sleep problems. Five patients (9.0%) needed assistance for
personal hygiene.

3.4. Clinical signs of autonomic dysfunctions

at the time of investigation are presented in Table 4. Altered
skin temperature (≥1 ◦C side difference [1]) was the most promi-
nent finding, found in 29/38 (76%) of the patients with CRPS 1 and
11/17 (65%) of patients with CRPS 2. Difference in skin tempera-
ture varied from 1 ◦C up to 3 ◦C in the affected extremity compared
to the contralateral healthy side. Discoloring of skin (blue/red) was
demonstrated in a certain percentage (50 and 35.3%) of both patient
groups, while oedema was by far more present in the CRPS 1 group
(15/38, 39.4%) as compared to the CRPS 2 group (2/17,11.7%).

3.5. Motor dysfunction

Motor dysfunction in the CRPS 1 group was present in 18 of 38
patients (47%), mostly in form of reduced strength, either in hand
or foot. Motor dysfunction in the CRPS 2 group was as expected
from the nerve lesion in question.

3.6. Surgery after start of CRPS

27 patients (14 men and 13 women) were operated at a later
stage (from 6 months to several years) following the initial injury
or any primary operation because of fracture. The patients were
operated from one up to 12 times subsequent to the injury. In total,
22 of 27 patients (81.5%) experienced a worsening of pain following
secondary orthopedic surgery, while four reported no alteration in
pain and only one experienced an improvement (Table 5).

The five patients with either no alteration (4 patients) or
improvement (1 patient) of pain, four had been operated once,
one six times. Two of these five patients had been diagnosed with
CRPS before re-operation and had been treated accordingly. The
remaining three patients were not diagnosed and not treated,
although a neuropathic pain component was suspected in one. Ret-
rospectively, of these three patients, one patient had a certain CRPS,
one a probable CRPS and in one patient it was not possible to decide
the diagnosis.

3.6.1. The orthopedic surgical procedures
The orthopedic surgical procedures consisted of arthroscopies

in most cases, some with synovectomies and arthrodesis. Nerve
operations (neurolysis, decompression, removal of scar tissues and
neuromas) were performed in eight patients, all with a serious
worsening of pain (Table 5).

3.6.2. The worsening of pain
The worsening of pain in 22 patients consisted of an increase of
intensity of spontaneous ongoing pain, of the development of new
pain phenomena, such as new characters of ongoing pain and the
occurrence of paroxysmal pain. An increase of the area of pain as
well of allodynia or hyperalgesia was described by some patients
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Table 1
Budapest clinical diagnostic criteria for CRPS.

1. Continuing pain, which is disproportionate to any inciting event

2. Must report at least one symptom in three of the four following categories
Sensory: reports of hyperesthesia and/or allodynia
Vasomotor: reports of temperature asymmetry and/or skin colour changes and/or skin colour asymmetry
Sudomotor/oedema: reports of oedema and/or sweating changes and/or sweating asymmetry
Motor/trophic: reports of decreased range of motion and/or motor dysfunction (weakness, tremor, dystonia) and/or trophic changes (hair, nail, skin)

3. Must display at least one sign at time of evaluation in two or more of the following categories
Sensory: evidence of hyperalgesia (to pinprick) and/or allodynia to light touch and/or joint movement
Vasomotor: evidence of temperature asymmetry and/or skin colour changes and/or asymmetry
Sudomotor/oedema: evidence of oedema and/or sweating changes and/or sweating asymmetry
Motor/trophic: evidence of decreased range of motion and/or motor dysfunction (weakness, tremor, dystonia) and/or trophic changes (hair, nail, skin)

4. There is no other diagnosis that better explains the signs and symptoms

Table 2
Eliciting injury in patients with CRPS 1 and 2.

Fractures Squeeze injuries Blunt injuries Surgery Stretch injury Other

CRPS 1 (n = 38) 11 (29.0%) 9 (23.7%) 10 (26.3%) 3 (7.9%) 1 (2.6%) 4 (10.5%)
CRPS 2 (n = 17) 5 (29.4%) 3 (17.6%) 5 (29.4%) 2 (11.8%) 1 (5.9%) 1 (5.9%)

Table 3
Pain characteristics in patients with CRPS 1 and CRPS 2.

Spontaneous ongoing pain Paroxysmal pain Evoked pain (allodynia and/or hyperalgesia)
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CRPS 1 (n = 38) 35 (92.1%) (three patients with intermittent spontaneous
CRPS 2 (n = 17) 17 (100%)

Table 5). Exact numeric scale values for intensity of spontaneous
ain before secondary surgery was not available in all patients.

.6.3. Delayed diagnosis of CRPS
None of these patients were diagnosed with CRPS prior to

urgery, while retrospectively, a certain or probable diagnosis of
RPS had been present in 17/22 (77%) patients before their first
ost-injury surgical event (Table 5). None of the patients had
eceived specific therapy for neuropathic pain or CRPS before
urgery. In 14 patients (63.6%), the diagnosis of neuropathic pain or
RPS was made following the worsening, but eight patients (36.4%)
ere not diagnosed until the examination at Oslo University Hos-
ital, often several years later. In some cases, a neuropathic pain
omponent had been suspected, but the patients were either not
eferred to a pain specialist or the patient was referred to a special-
st without the CRPS diagnosis being made. All patients referred to
ain specialists (12 patients, 54.5%) were diagnosed with CRPS. In
he remaining 2/14 patients, the diagnosis was set by a neurologist.

. Discussion

.1. Main findings
The main findings of the present report are that diagnosis of
RPS is delayed and that the clinical pain condition of a high number
f patients is worsened following orthopedic surgery subsequent
o the initial injury.

able 4
linical signs of autonomic dysfunction at time of investigation in patients with CRPS1 an

Oedema Discoloured skin Altered sk

CRPS 1 (n = 38) 15 (39.5%) 19 (50.0%) 29 (76.3%)
CRPS 2 (n = 17) 2 (11.8%) 6 (35.3%) 11 (64.7%)
18 (47.3%) 32 (84.2%)
11 (65%) 17 (100%)

4.2. Delayed diagnosis

Although pathophysiological mechanisms, treatment of CRPS
and also the diagnostic approach to CRPS may be debated, it is
considered important that diagnosis is ensured in an early stage
[1,5,12], in order to secure possible beneficial effects of treatment
strategies for patients suffering from this disabling chronic pain
disorder. In this respect, a mean delay of 3.9 years before correct
diagnosis is made as found in the present retrospective study seems
unacceptable, in some patients up to several years (maximum 10
years). The consequences of the chronic pain condition were for
many patients catastrophic, many had been falling out of work
and had a poor quality of life, as others have reported previously
[19–21].

4.2.1. Budapest criteria for possible and certain diagnosis
The previous IASP criteria [11] and the renewed Budapest CRPS

criteria [9], for a better definition of the condition, are based on
clinical symptoms and findings (signs), making sophisticated neu-
rophysiological investigations unnecessary.

EMG/neurography may, however, be useful, in order to distin-
guish an injury to a major nerve. It may be argued that it may not
be necessary to decide upon CRPS 1 or 2, as treatment would be
identical. However, a patient with an identified nerve lesion is in

need of follow-up investigations in order to search for improve-
ment and regeneration of the nerve. In addition, for many patients,
in necessity of a determination of medical disability for insurance
companies or for court cases, an exact diagnosis is required.

d CRPS 2.

in temp Trophic changes/glossy skin Increased sweating

6 (15.8%) 3 (7.9%)
2 (11.8%) 1 (5.9%)
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Table 5
Alteration in pain in 27 patients with secondary orthopedic surgery. Intensities of pain are values on a numeric scale from 0 to 10 on a numeric scale where 0 is no pain and
10 worst imaginable pain.

Patient range
of age (years)
at time of
accident

Eliciting injury Number and type of
post-injury surgical procedures

Nature of worsened pain Possible probable or certain CRPS
before post-injury surgery

20–30 Fracture left tibia 2000 Three in 2006: two orth
operations and neurolysis of
tibial posterior

Worsening after surgery two and
three, worst after the third,
increase in intensity (from
moderate to 9)

Certain CRPS before last operation
(pain, allodynia, cold, oedema)

20–30 Blunt injury left knee
in 1998

Two orth operations, 1999 and
2000

Increase of intensity of pain (from
moderate to 10)

Certain CRPS from time of injury
(pain, allodynia, oedema, Increased
sweating, discoloured skin)

50–60 Needle in left hand’s
3rd finger 2007,
infection

Orth surgery later 2007, not
related to infection

New pains after surgery
(spontaneous ongoing and
paroxysmal pain, up to 10)

Certain CRPS from time of injury
(pain, oedema, discoloured skin,
motor dysfunction)

30–40 Accidental squeezing
of right hand 1996

Opr Carpal tunnel syndrome
1998 and Orth surgery 1999

Gradually worsened after each
operation (spread of spontaneous
pain, increase in intensity of
spontaneous pain and allodynia)

Certain CRPS from time of injury
(pain, allodynia, oedema, cold,
increased sweating, discoloured
skin)

30–40 Blunt injury left foot
1999

Orth surgery 2000 Opr tarsal
tunnel 2002

Worsening after each opr, worst
after 2002, with increase in pain
area

Possible, but not certain CRPS
before surgery (pain, cold)

30–40 Squeeze accident right
arm 2000

Decompression ulnar nerve
2001 and two orth opr 2001
and 2002

Worsening after nerve injury,
increase in intensity spontaneous
pain

No certain CRPS before surgery

40–50 Fracture left foot 2000,
opr same day

3 orth surgeries, last in 2001
(transplantation of bone from
hip to foot)

Worsened pain after last opr
(increased area and intensity of
pain, up to 10 and new allodynia)

Certain CRPS from time of injury
(pain, oedema, discoloured skin,
increased skin temperature)

40–50 Stretch injury left foot
2003

Two orth opr, one 2005 and
one 2006

Worsening after opr 2006,
development of ongoing and
paroxysmal pain and allodynia

Certain CRPS from time of injury
(pain, allodynia, cold, oedema,
discoloured skin)

20–30 Crushed left knee 2001 Opr same day, new orth opr
2002, 2005 and 2007

Worsening of ongoing pain after
last opr, increase in intensity from
4 to 7–8

Probable CRPS from time of injury
(pain, allodynia, oedema)

30–40 Venous stripping right
leg 2002

Decompression tibial nerve
later 2002

Worsened pain after last opr,
increase in intensity from 2 to 4,
new paroxysmal pain

Probable CRPS after initial surgery
(pain, allodynia, discoloured skin,
cold)

30–40 Squeeze accident left
foot 2010

Orth opr six months later Worsening of spontaneous pain
(increase in intensity up to 10, and
more CRPS–symptoms

Probable start of CRPS after injury,
(pain, oedema, cold), full
development after surgery

50–60 Fracture right arm
2002

Operated Carpal tunnel
syndrome 2003

Worsening (of spont) pain after opr
CTS and new pain with intensity 8

Probable start of CRPS after injury,
(pain, allodynia, oedema) full
development after surgery CTS

20–30 Blunt injury right knee
1986

12 orth opr from 1987–2003 Gradual worsening of pain
1987–2003, most after 2003 with
new pain components and increase
in area of pain, new paroxysmal
pain

Possible CRPS from injury (pain,
oedema)

30–40 Blunt injury left elbow
1991

Orth opr 1992 Opr
decompression ulnar nerve
1996

Worsening after 1996,
development of ongoing pain with
intensity 10, new paroxysmal pain

Certain CRPS from injury (pain,
oedema, cold, discoloured skin,
tremor)

40–50 Stretch accident right
arm 2004

Operated ulnar nerve elbow
2005 (had findings compatible
with nerve lesion)

Serious worsening of pain,
explosion, with new ongoing pain
with intensity 8–9 and paroxysmal
pain

Certain CRPS from time of initial
accident (pain, allodynia oedema,
discoloured skin, motor
dysfunction)

30–40 Orth surgery 2010
(arthrodesis) right 1.
toe

New orth opr 2011 and 2012 Serious worsening after both opr
2011 and 2012, with increase in
intensity up to 10, new pain areas,
extreme allodynia

Certain CRPS after initial orth
surgery (pain,
allodynia/hyperalgesia, oedema,
discoloured skin)

40–50 Fracture left leg 2003 Orth opr 6 months later 2003 Worsening of spont pain after opr,
up to 10 and more intense
allodynia

Certain CRPS from initial accident
(pain, allodynia, oedema,
discoloured skin)

10–20 Squeeze accident left
leg 1980

Orth opr 1981, 1982, 1984,
1998, 2000 nerve opr 1992

Acute worsening of spont pain
after nerve opr 1992 (intensity up
to 10) and new worsening after
orth opr 1998 and 2000

Possible, but not certain CRPS from
early stage (pain, oedema)

30–40 Stretch accident of
right leg 2004,
infection

Orth opr later 2004 Worsening after orth opr with
increase in intensity spontaneous
pain up to 10 and development of
CRPS

Possible CRPS before orth opr
(pain, oedema, discoloured skin),
certain CRPS after opr

30–40 Squeeze accident right
leg 2003

Opr 2004 for tumor (fat
necrosis) leg

Worsening with development of
allodynia

Certain CRPS from injury (pain,
oedema, cold)

50–60 Blunt injury left hand
1996

Orth surgery in 1997 and 2001,
and neurolysis 2001

Worsening with new pains after
first opr, increase in area of pain
and increase in allodynia. Increase
of intensity of spontaneous pain
from 4 to 8 after last opr

Certain CRPS from accident (pain,
oedema, cold, discoloured skin)
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Table 5 (Continued )

Patient range
of age (years)
at time of
accident

Eliciting injury Number and type of
post-injury surgical procedures

Nature of worsened pain Possible probable or certain CRPS
before post-injury surgery

10–20 Fracture right foot
2003

Opr twice for fracture after
accident New orth opr 2004,
2006, 2009 and 2012

Worsening after 2009, with pain at
walking, worsening also after
surgery 2012, with increase in
intensity of ongoing pain from 6 to
10

Certain CRPS from time of initial
accident (pain, oedema,
discoloured skin)

10–20 Squeeze accident Right
hand 2010

Orth surgery 2012 Improvement of pain Certain CRPS from time of injury
(pain, oedema, cold, discoloured
skin, motor dysfunction)

20–30 Fracture right hand
2006

Orth surgery 2008 Pain unaltered Certain CRPS from 2008, not
possible to say if present earlier

40–50 Surgery L5 (screw)
(2002), pain in left foot

Removal of screw 6 months
later

Pain unaltered Certain CRPS from initial surgery
(pain, hyperalgesia, warm foot,
discoloured skin)

50–60 Fracture right foot
2011, opr right after

New orth surgery 2012 Pain unaltered Certain CRPS from time of injury
(pain, allodynia, oedema,
discoloured skin, increased
sweating, motor dysfunction)

40–50 Fracture left foot and Several later orth opr Pain unaltered Probable CRPS from time of
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.3. Autonomic disturbances and temperature measurements

In the clinical diagnosis of CRPS, it is of extreme importance
o be aware of that not all patients are presenting with all possi-
le autonomic dysfunctions, but can still meet the criteria for the
iagnosis. Not all patients present with a clearly swollen and dis-
oloured extremity, with glossy skin. A lack of attention to more
ubtle signs of autonomic dysfunction may be an important con-
ributing factor for the missing CRPS diagnosis of patients in the
resent report. It is strongly recommended to consider the diagno-
is of CRPS in all patients with a long-lasting pain condition. In our
atients, an altered skin temperature in the affected extremity was
he most frequent finding, with a side difference of minimum 1 ◦C
often higher), which is considered significant to fulfil the vasomo-
or criteria [1]. A side difference in this order may not be determined
ithout a skin thermometer, which we strongly recommend for all
octors working with patients with possible CRPS. In our hands,
his is a simple and useful tool for a more objective determination of
utonomic dysfunction. An objectification of the diagnostic criteria
f CRPS [23] is wanted and in such a context, measurement of skin
emperatures may be essential. However, an altered skin temper-
ture alone is not enough for a diagnosis of CRPS and, importantly,
kin temperature asymmetry in this order of magnitude is not spe-
ific for CPRS [24]. Attempts have been made to further improve the
pecificity and diagnostic value of skin temperature measurements
n CRPS [24,25].

.4. Eliciting injury

In the present study, the eliciting injury causing the chronic pain
isorder was as described previously by others [3]; fractures and

njuries of other types as well as operations. We found a larger pro-
ortion of men in the group of patients than described earlier [3,4],
ossibly because many of our patients had been victims of work-
ccidents (more men working as carpenters, industry etc.) and were
dmitted for determination of medical disability. We also found an
qual distribution of pain in upper- and lower extremity, in con-
rast to previous reports in adults which found more frequent CRPS

n the upper extremity [3,4]. However, lower extremity involve-

ent is more common in pediatric CRPS [26]. In most patients, the
nitial injury caused the CRPS, whereas in a few patients, CRPS was
eveloped after subsequent post-injury surgical procedures.
fracture (pain, oedema, discoloured
skin, motor dysfunction)

4.5. Worsening of pain after secondary surgery

A total of 22 (40%) patients of the whole material reported wors-
ening of their pain after being operated from one up to 12 times
following the initial injury. None of these patients were diagnosed
with CRPS before these operations, and none had received spe-
cific treatment for CRPS or neuropathic pain before the surgery.
Retrospectively, by an analysis of patients’ reports as well as doc-
umentation in their records, based on information of pain, sensory
and autonomic dysfunction, a large majority of these patients had
symptoms and signs compatible with a certain or probable CRPS
prior to the first post-injury surgical procedure (Table 5). We sug-
gest that the lack of CRPS diagnosis and proper treatment before
these surgical procedures may have been an important contribut-
ing reason for the worsening, for many of the patients an extreme
worsening of pain.

According to the recommendation in the UK guidelines for
orthopedic surgery in treatment of these patients, it is stated that
surgery should be avoided on a CRPS-affected limb where possible,
and where it cannot be avoided, surgery should be deferred until
one year after the active process has resolved [1]. In three of the
27 operated patients (two patients with worsening of pain and one
patient with unaltered pain), insurance cases evaluated retrospec-
tively whether there had been indication for secondary orthopedic
surgical, if the diagnosis of CRPS had been known beforehand. It
was established that there was no indication.

4.6. Indications for post-injury orthopedic surgery

It is difficult retrospectively, in particular for a non-surgeon, to
analyse the indications for the post-injury orthopedic operations.
However, it seems likely that a lasting painful situation was the
indication for many of the surgical procedures (i.e. arthroscopies
with synovectomy, arthrodesis, and nerve decompression). CRPS
was not diagnosed or treated in a large majority of these patients
beforehand, and it seems plausible that these procedures were
important contributing factors for the subsequent worsening of
pain reported by many of our patients. However, the diagnosis of

CRPS may be difficult, and the validity of the criteria in an ortho-
pedic population can be discussed [1]. It is in any case mandatory
to increase the awareness of diagnostic criteria for CRPS. We will
emphasize that one patient reported a benefit after post-injury
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rthopedic surgery, the same operation which in other patients
esulted in a worsening, but it is impossible to speculate about the
echanisms of worsening and why some experienced worsening
hile others did not.

.7. Limitations of the study

In addition to the limitations of this study due to its retrospec-
ive nature, we will emphasize that the data presented here are
erived from a highly selected patient material (patients referred
or determination of medical disability). We do not know how many
atients with CRPS who are undergoing orthopedic surgery with a
ood result and what the effect of operations on CRPS patients are
n general. A prospective study seems to be of interest. Anyhow,
or the patients experiencing a worsening of CRPS after operations,
his is a serious and disabling problem.

We strongly emphasize that the present report is not meant as
riticism to orthopedic surgical practice. It is rather meant to raise
discussion about CRPS as a serious problem and to increase the

wareness and understanding of this difficult pain condition. More
idespread information of diagnostic criteria of CRPS is essen-

ial. Thus, delay of time for diagnosis of CRPS in children has been
educed from a mean of 12 months to 1–41 weeks, because of an
ncreased awareness [26], leaving reason for optimism.

. Conclusions and implications

Diagnosis of CRPS is frequently delayed and patients are often
ubjected to unnecessary surgery and worsening of the pain con-
ition. There is a strong need for spread of Information about
iagnostic criteria of CRPS and a more careful consideration of indi-
ation for post-injury orthopedic surgery in patients with CRPS.

onflict of interest statement

None declared.

cknowledgments

Lars Kristian Lunden is a student of the research line of the
edical faculty of the University of Oslo

eferences

[1] Goebel A, Barker CH, Turner-Stokes L. Complex regional pain syndrome in
adults: UK guidelines for diagnosis, referral and management in primary and
secondary care. London: RCP; 2012.

[2] Marinus J, Moseley GL, Birklein F, Baron R, Maihofner C, Kingery WS, vanHilten

JJ. Clinical features and pathophysiology of complex regional pain syndrome.
Lancet Neurol 2011;10:637–48.

[3] de Mos M, de Bruijn AGJ, Huygen FJPM, Dieleman JP, Stricker BHC, Sturkenboom
MCJM. The incidence of complex regional pain syndrome: a population-based
study. Pain 2007;129:12–20.

[

[

rnal of Pain 11 (2016) 27–33 33

[4] Sandroni P, Benrud-Larson LM, McClelland RL, Low PA. Complex regional pain
syndrome type I: incidence and prevalence in Olmsted county, a population-
based study. Pain 2003;103:199–207 (PubMed PMID: 12749974).

[5] Li Z, Smith BP, Tuohy C, Smith TL, Andrew Koman L. Complex regional pain
syndrome after hand surgery. Hand Clin 2010;26:281–9 (PubMed PMID:
20494753).

[6] Baron R, Fields HL, Janig W, Kitt C, Levine JD. National institutes of health work-
shop: reflex sympathetic dystrophy/complex regional pain syndromes—state-
of-the-science. Anesth Analg 2002;95:1812–6 (PubMed PMID: 12456464).

[7] Bean DJ, Johnson MH, Kydd RR. The outcome of complex regional pain syn-
drome type 1: a systematic review. J Pain 2014;15:677–90.

[8] Harden RN, Oaklander AL, Burton AW, Perez RS, Richardson K, Swan M, Barthel
J, Costa B, Graciosa JR, Bruehl S. Complex regional pain syndrome: practi-
cal diagnostic and treatment guidelines, 4th edition. Pain Med (Malden, MA)
2013;14:180–229 (PubMed PMID: 23331950).

[9] Harden RN, Bruehl S, Perez RS, Birklein F, Marinus J, Maihofner C, Lubenow
T, Buvanendra A, Mackey S, Graciosa J, Mogilevski M, Ramsden C, Chont M,
Vatine JJ. Validation of proposed diagnostic criteria (the “Budapest Criteria”)
for complex regional pain syndrome. Pain 2010;150:268–74 (PubMed PMID:
20493633. PubMed Central PMCID: PMC2914601).

10] Harden RN. The diagnosis of CRPS: are we there yet? Pain 2012;153:1142–3
(PubMed PMID:22424876).

11] IASP Task Corce on Taxonomy. Classification of chronic pain. Definition of
chronic pain syndromes and definitions of pain terms. 2nd ed. Seattle, WA:
International Association for the Study of Pain (IASP Press); 1994.

12] Birklein F, O’Neill D, Schlereth T. Complex regional pain syndrome: an
optimistic perspective. Neurology 2015;84:89–96, http://dx.doi.org/10.1212/
WNL.0000000000001095.

13] Allen G, Galer BS, Schwartz L. Epidemiology of complex regional pain syn-
drome: a retrospective chart review of 134 patients. Pain 1999;80:539–44.

14] Dellon L, Andonian E, Rosson GD. Lower extremity complex regional pain
syndrome: long-term outcome after surgical treatment of peripheral pain gen-
erators. J Foot Ankle Surg 2010;49:33–6 (PubMed PMID: 20123284; official
publication of the American College of Foot and Ankle Surgeons).

15] Marx C, Wiedersheim P, Michel BA, Stucki G. Preventing recurrence of reflex
sympathetic dystrophy in patients requiring an operative intervention at the
site of dystrophy after surgery. Clin Rheumatol 2001;20:114–8.

16] Veldman PH, Goris RJ. Surgery on extremities with reflex sympathetic dystro-
phy. Unfallchirurg 1995;98:45–8 (PubMed PMID: 7886464. Epub1995/01/01).

17] Perez RS, Zollinger PE, Dijkstra PU, Thomassen-Hilgersom IL, Zuurmond
WW, Rosenbrand KC, Geertzen JH. CRPS I task force. Evidence based guide-
lines for complex regional pain syndrome type 1. BMC Neurol 2010;10:20,
http://dx.doi.org/10.1186/1471-2377-10-20.

18] Salahadin A. Prevention and management of complex regional pain syndrome
in adults: up to date; 2015. Available from: 〈http://www.uptodate.com/
contents/prevention-and-management-of-complex-regional-pain-
syndrome-in-adults〉.

19] de Mos M, Huygen FJ, van der Hoeven-Borgman M, Dieleman JP, Ch Stricker
BH, Sturkenboom MC. Outcome of the complex regional pain syndrome. Clin J
Pain 2009;25:590–7 (PubMed PMID:19692800).

20] Schwartzman RJ, Erwin KL, Alexander GM. The natural history of complex
regional pain syndrome. Clin J Pain 2009;25:273–80.

21] van Velzen GA, Perez RS, van Gestel MA, Huygen FJ, van Kleef M, van Eijs F,
Dahan A, vanHilten JJ, Marinus J. Health-related quality of life in 975 patients
with complex regional pain syndrome type 1. Pain 2014;155:629–34 (PubMed
PMID: 24342465).

23] Harden RN. Objectification of the diagnostic criteria for CRPS. Pain Med
(Malden, MA) 2010;11:1212–5 (PubMed PMID: 20704669).

24] Krumova EK, Frettloh J, Klauenberg S, Richter H, Wasner G, Maier C. Long-
term skin temperature measurements—a practical diagnostic tool in complex
regional pain syndrome. Pain 2008;140:8–22 (PubMed PMID: 18723287).
25] Wasner G, Schattschneider J, Heckmann K, Maier C, Baron R. Vascular abnor-
malities in reflex sympathetic dystrophy (CRPS I): mechanisms and diagnostic
value. Brain 2001;124:587–99.

26] Borucki AN, Greco CD. An update on complex regional pain syndromes in chil-
dren and adolescents. Curr Opin Pediatr 2015 (PubMed PMID: 26087424).

dx.doi.org/10.1212/WNL.0000000000001095
dx.doi.org/10.1212/WNL.0000000000001095
dx.doi.org/10.1212/WNL.0000000000001095
dx.doi.org/10.1212/WNL.0000000000001095
dx.doi.org/10.1212/WNL.0000000000001095
dx.doi.org/10.1212/WNL.0000000000001095
dx.doi.org/10.1212/WNL.0000000000001095
dx.doi.org/10.1212/WNL.0000000000001095
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20
dx.doi.org/10.1186/1471-2377-10-20

	Delayed diagnosis and worsening of pain following orthopedic surgery in patients with complex regional pain syndrome (CRPS)
	1 Introduction
	2 Methods
	2.1 Material
	2.2 Ethical considerations
	2.3 Patients report
	2.4 Clinical investigation at Oslo University Hospital
	2.5 EMG/neurography performed at Oslo University Hospital
	2.6 Detailed history of patients undergoing orthopedic surgery subsequent to the initial injury

	3 Results
	3.1 The eliciting injuries
	3.2 The characteristics of subjectively reported pain
	3.3 Consequences for working- and social life
	3.4 Clinical signs of autonomic dysfunctions
	3.5 Motor dysfunction
	3.6 Surgery after start of CRPS
	3.6.1 The orthopedic surgical procedures
	3.6.2 The worsening of pain
	3.6.3 Delayed diagnosis of CRPS


	4 Discussion
	4.1 Main findings
	4.2 Delayed diagnosis
	4.2.1 Budapest criteria for possible and certain diagnosis

	4.3 Autonomic disturbances and temperature measurements
	4.4 Eliciting injury
	4.5 Worsening of pain after secondary surgery
	4.6 Indications for post-injury orthopedic surgery
	4.7 Limitations of the study

	5 Conclusions and implications
	Conflict of interest statement
	Acknowledgments
	References


