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Abstract

Aim of this study was to analyse the incidence CRPS-I after a fracture of the distal radius and to analyse risk factors. Patients

who visited the Emergency Unit of the University Hospital, with a fracture of distal radius were asked to participate. As risk factors

for CRPS-I, number of repositions (with or without local anaesthesia), additional cast changes and pain during the cast period, were

assessed. In a structured interview social life events (SLEs) and psychological and/or psychiatric history were assessed. The patients

filled out the Symptom Checklist-90 (SCL-90). In total 88 patients participated in the study. One female (1%, 95% CI: 0.2 to 6%), age

69 years with the following characteristics developed CRPS-I: one set of local anaesthetics, one repositioning attempt, no additional

cast changes, average pain scores, no life events and her total score on the SCL-90 of 117, was slightly above average. Based on the

results of this study it is concluded that the incidence of CRPS-I may be low (1%, 95% CI: 0.2 to 6%) after fractures of the distal

radius. Further the risk factors described in literature play a minor role in the development of CRPS-I.

� 2003 European Federation of Chapters of the International Association for the Study of Pain. Published by Elsevier Science Ltd.

All rights reserved.

1. Introduction

Complex Regional Pain Syndrome type I (CRPS-I),

is a complex clinical syndrome characterised by pain or

allodynia or hyperalgesia, edema, changes in skin blood

flow, or abnormal sudomotor activity. Additionally the

pain is disproportionate to the inciting event (Merskey

and Bogduk, 1994). A variety of terms, definitions and

names have been used to describe this syndrome and to

focus attention on different aspects of CRPS-I, etiology,
symptomatology and/or supposed pathophysiology

(Veldman, 1995). For this syndrome many different

names are found: 79 names in the anglo saxon literature,

33 names in the French literature and 51 names in the

German literature (Veldman, 1995). The names most

frequently used are: Complex Regional Pain Syndrome

type I, Reflex Sympathetic Dystrophy, Sudeck�s atrophy
and algodystrophy (Veldman, 1995).

CRPS-I may follow a variety of inciting events in-

cluding soft tissue contusions, fractures, tendon rup-
tures, and carpal tunnel release or other forms of

surgery (Geertzen et al., 1994; Geertzen et al., 1998b).

The most common inciting event for CRPS-I is a frac-

ture of the distal radius (Veldman, 1995).

Incidences of CRPS-I after a fracture of the distal

radius vary in prospective studies from 0.9% to 22% in a

control group (Fig. 1) (Hove, 1995; Zollinger et al.,

1999). Specifically after Colles� fractures the incidence
ranges from 1% to 37% (Atkins et al., 1989; Atkins et al.,

1990; Bickerstaff and Kanis, 1994; Cooney et al., 1980;

de Bruijn, 1987; Field and Atkins, 1997).

Besides the fracture, tightness of the plaster of Paris

and pain complaints during the cast period may increase

the risk for CRPS-I (Field et al., 1994; Zollinger et al.,

1999). Furthermore, it has been hypothesised that the

number of repositions needed, as an indicator for re-
petitive trauma, could also be a risk factor for the de-

velopment of CRPS-I (Bickerstaff and Kanis, 1994).

Additionally, social life events (SLE), psychological and

psychiatric problems have also been described as risk
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factors (Geertzen et al., 1998a,c; Van Houdenhove,

1986). From a theoretical point of view it can be hy-

pothesised that SLE and psychological or psychiatric

problems might be facilitating factors for the develop-

ment of CRPS-I (Van Houdenhove et al., 1992). Social

life events may play a role as life stress factors increasing

nociception in patients suffering from CRPS-I. In a case-
control study it was found that subjects with a SLE in

the period of the inciting event had an higher chance of

developing CRPS-I as compared to subjects without a

SLE in that period (OR 13.1, 95% CI: 3.8 to 44.9)

(Geertzen et al., 1998a). Others found that patients

suffering from CRPS-I differed significantly from con-

trols with respect to depression, anxiety, interpersonal

sensitivity, and somatisation (Hardy and Merritt, 1988).
Many of these risk factors, however, have been

identified in retrospective studies or have merely been

postulated without prospective studies.

Aim of this study was to estimate the incidence of

CRPS-I and to describe risk factors for the development

of CRPS-I of patients suffering from a fracture of the

distal radius.

2. Patients and methods

All patients who visited the Emergency Unit (in the

period of 1 year) of the University Hospital, with a

fracture of distal radius were asked to participate in this

prospective study, the day after the accident. Excluded

were patients younger than 10 years and patients with a
bilateral fracture of the distal radius and patients with

multiple traumata. Additionally patients with problems

understanding the Dutch language were excluded.

All patients were treated with a plaster of Paris cast

during 5 weeks (changed once) or were treated opera-

tively. Pain medication was provided if needed. More

than one repositioning attempt, more than one set of

local anaesthetics and additional cast changes were

scored as risk factors. After giving written informed

consent, the patients were interviewed concerning
dominance of the affected limb, nature of the accident,

occupation, etc.

The weeks following the accident, the patients were

seen by the researchers on the same days as they visited

the trauma or orthopaedic surgeon. The research follow-

up was as follows: the day after the accident (T0); two

weeks after the accident, when the cast was changed

(T1); five weeks after the accident, when the cast was
definitively removed (T2); seven weeks after the accident

(T3); 3 weeks later, thus 10 weeks after the accident (T4)

and one year after the accident (T5).

At T1, the patients were asked to assess the pain

experienced in the last 24 h, on a 100mm straight line

(0¼ no pain, 100¼ severe pain; VAS Pain) a score of

40mm or more was scored as risk factor. Further the

patients were asked in a structured interview whether
social life events (SLEs) were present in the time span 3

months before the accident. All SLE values from the

Social Readjustment Rating Scale with a Life Change

Unit (LCU) rating of 35 or higher were scored (Rahe,

1972). The Social Readjustment Rating Scale is a hier-

archy-list of 42 events, such as divorce, death of a

partner or near family member, etc. (Rahe, 1972). Ad-

ditionally the patients� psychological or psychiatric his-
tory was assessed in the structured interview. At T2, the

Symptom Checklist-90 (SCL-90) were completed by

all patients older than 17 years (n ¼ 79) (Arrindel and

Fig. 1. Incidences and the 95% confidence intervals found after wrist fractures by different authors. Authors marked with * investigated Colles�
fractures only. Year of publication) [number of patients included in the study]; p: prospective study, r: retrospective study. The confidence intervals of

several studies do not overlap indicating considerable differences in the estimated incidences.
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Ettema, 1981). The SCL-90 is a multidimensional self
reported inventory composed of 90 items that measures

the following dimensions: 1. anxiety, 2. agoraphobia, 3.

depression, 4. somatisation, 5. inadequacy, 6. sensitivity,

7. hostility, 8. insomnia, 9. and a remaining score. The

sum-score is a measure for psycho-neuroticism or

emotional instability. A sum-score of 200 or more was

scored as a risk factor.

At T2, T3 and T4 the patients were examined and
the diagnosis CRPS-I was made if the patient fulfilled

the criteria of the IASP; continuing pain or allodynia

or hyperalgesia, with which the intensity of the pain is

disproportionate to the inciting event, evidence at

some time of edema or changes in skin blood flow, or

abnormal sudomotor activity was present in the region

of the pain (Merskey and Bogduk, 1994). The diag-

nosis was excluded by the existence of conditions that
would otherwise account for the degree of pain and

dysfunction (Merskey and Bogduk, 1994). At T5, one

year after facturing the wrist the patients were con-

tacted by telephone and asked if they had experienced

any signs and symptoms of CRPS-I in the post-frac-

ture period.

This study was approved by the medical ethical board

of our University Hospital.

3. Statistics

Data analysis performed in SPSS-package included

descriptive statistics.

4. Results

In the period of one year 91 patients visited the

Emergency Unit with a distal radius fracture. Of these 91

patients 88 were seen at T1; these 88 patients all partic-

ipated in this study. The Symptom Checklist-90 (SCL-

90) was completed by 79 patients (older than 17 years).

One female, age 69, (1%, 95% confidence interval: 0.2

to 6%) developed CRPS-I. She had none of the risk
factors assessed in this study: one set of local anaes-

thetics, one repositioning attempt, no additional cast

changes. Two weeks after the accident the patient who

developed CRPS-I had a pain intensity of 11 on a scale

of 100mm, which was slightly above average of the

group without CRPS-I (mean 7.2mm; SD:10.3). She did

not have any life events and her total score on the SCL-

90 of 117, was slightly above average of the group
without CRPS-I (mean: 110.6; SD: 27.2). Risk factors of

the patients without and with CRPS-I are summarised

in Table 1. Forty-seven patients (57%) had one or more

risk factors, whereas 17 patients (20%) had two or more

risk factors and 4 (5%) had three or more risk factors.

The diagnosis CRPS-I was made seven weeks after

the accident, when severe swelling and discoloration was

present and pain was still experienced, which could not
be explained by the presence of another condition. She

was treated with DMSO 50% in a fatty cream and

she was send to a physical therapist. One year after the

fracture she was experienced occasionally some pain,

2 on a scale of 100mm and some slight swelling.

The range of motion of hand and shoulder was not

Table 1

Descriptive statistics of the group without CRPS-I and the patient with CRPS-I

NonCRPS-I group (n ¼ 87) CRPS-I pati€eent (n ¼ 1)

Subjects $$: 58, ##: 29 $$: 1

Age: mean (SD) 47.5 (19.4) 69

Fracture at dominant side 36 –

Treatment surgical 2 –

Risk factors

>1 set of local anaesthetics 6 –

>1 reposition attempt 17 –

Additional cast changesa 29

VAS painP 40b 2 –

LCU scoreP 35b 14 –

Psychological and/or psychiatric history 0 –

SCL-90P 200c 1 –

Sum of risk factors

0 40 1

1 30 –

2 13 –

3 3 –

4 1 –

aWithin the first two weeks after the accident.
b Two weeks after the accident.
c Five weeks after the accident.
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restricted, and the function of the hand was normal.
There were no trophic or sudomotor or vasomotor dif-

ferences between affected and nonaffected side.

Of the other 87 patients 71 (82%) could be reached

and none of these patients reported any signs and

symptoms of CRPS-I.

5. Discussion

The incidence of CRPS-I after fractures of the distal

radius found in this study is low (1%, 95% CI: 0.2 to

6%). This incidence of CRPS-I agrees with the low in-

cidences, 0.9% and 7%, found in previous studies, but in

considerable disagreement with high incidences, such as

15–37% (Atkins et al., 1989; Bickerstaff and Kanis, 1994;

Cooney et al., 1980; de Bruijn, 1987; Field and Atkins,
1997; Hove, 1995). From the point estimators and the

95% confidence intervals the wide range of incidences

can be seen (Fig. 1). Additionally the 95% confidence

intervals of several studies do not overlap indicating

considerable differences in the estimated incidence. The

incidence of CRPS-I seems to be dependent on the cri-

teria used in the different studies (Table 2).

Very high incidences after Colles� fractures were
found in several studies (Atkins et al., 1989; Bickerstaff

and Kanis, 1994; Field and Atkins, 1997). However, the

diagnostic criteria used in those studies differ consider-

ably from the studies with the lower incidences such as

de Bruijn (1987) and ours (Table 2) (de Bruijn, 1987).

According to the criteria used by some authors, the

diagnose CRPS-I can be made in the absence of pain (de

Bruijn, 1987; Zollinger et al., 1999). This phenomenon is
odd since CRPS-I is a pain syndrome (Merskey and

Bogduk, 1994). Roumen et al. (1994) referred for diag-

nostic criteria of CRPS-I to a publication of Goris

(1985), however, in that paper no diagnostic criteria for

CRPS-I were specified (Goris, 1985; Roumen et al.,

1991). Additionally, two papers did not specify clearly

their diagnostic criteria (Cooney et al., 1980; Dresing

et al., 1994).
The risk factors for CRPS-I identified in literature

could not be confirmed in our study. Many patients

without CRPS-I needed more than one set of local

anaesthetics (n ¼ 6), endured several repositioning at-

tempts (n ¼ 6) or received more than one cast during the

first 2 weeks after the injury (n ¼ 29). The patient who

developed CRPS-I needed one set of local anaesthetic,

Table 2

Overview of diagnostic criteria, used in the different studies, to diagnose CRPS-I after fractures of the distal radius

Authors Algorithm for CRPS-I Symptoms

de Bruijn (1987)a Three or more symptoms

present

Severe pain

Swelling

Hyperaemia

Hyperaesthesia

Hyperhydrosis

Restricted range of motionb

Atkins et al. (1989, 1990), Bickerstaff

and Kanis (1994), Field and

Atkins (1997)

Four symptoms present Tenderness of the fingers

Swelling of the hand

Reduced range of motion

Vasomotor instability

Hove (1995) No specific algorithm

described

Diffuse pain

Loss of function

Autonomic dysfunction

Zollinger et al. (1999) Four or more symptoms

presentc
Unexplained diffuse pain

Change in skin temperatured

Change in skin colourd

Diffuse oedema

Limitation in range of motione

Increase of symptoms after activity

Current study: Dijkstra All criteria required Continuing pain or allodynia or hyperalgesia

Pain, disproportionate to the inciting event

Evidence at some time of edema, or changes in skin blood flow,

or abnormal sudomotor activityin the region of the pain

Diagnosis is excluded by the existence of conditions that would

otherwise account for the degree of pain and dysfunction

aCRPS-I stage 1.
b Less than 1/3 of the nonaffected side.
c In an area larger than the wrist.
d Compared to the nonaffected side.
eNot related to the stage of fracture treatment.
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endured one repositioning attempt and did not require
additional cast changes during the first two weeks after

accident. Additionally, the patient who developed

CRPS-I, seven weeks after fracturing her wrist, had a

pain intensity of 11 on a scale of 100mm two weeks after

the accident. This pain intensity is slightly above average

of the group at two weeks. She did not have any life

events and her total score on the SCL-90 of 117, was

slightly above average of the group without CRPS-I.
Thus the risk factors previously identified did not lead to

CRPS-I. This might indicate that the influence of the

risk factors on the development of CRPS-I is somewhat

weaker than is suggested in literature.

Field et al. (1994) described that tightness of the cast

after a Colles� fractures could be an inciting factor in

development of CRPS-I (Field et al., 1994). As a result

of this tightness the patients requested cast changes.
Thus the number of cast changes may be an indicator

for tightness of the cast and thus might be a predictor

(risk factor) for CRPS-I. It was found that that 5 of 6

patients developing CRPS-I had a tight cast whereas 1

out of the 17 patients not developing CRPS-I had a tight

cast (Field et al., 1994). However, it can be argued that

the swelling accompanying CRPS-I was responsible for

the patients experiencing tightness of the cast. Addi-
tionally, the excessive pain may be the result of the

swelling and resulting in a tightness of the cast but it

may also be the first sign of CRPS-I and the extra cast

changes can also be interpreted as the result of CRPS-I

(Field and Atkins, 1997).

SLE, psychological and psychiatric problems have

also been described as risk factors for CRPS-I (Geertzen

et al., 1998a,c; Van Houdenhove, 1986). More or less
from a theoretical point of view Van Houdenhove et al.

(1992) postulated that psychological or psychiatric

problems might be facilitating factors for the develop-

ment of CRPS-I. Additionally, Geertzen et al. (1998a)

found in a cohort of CRPS-I patients a large percentage

(60%) of patients with a psychological or psychiatric

history. SLE can be seen as a life stressor increasing

nociception in patients suffering from CRPS-I. In a case-
control study it was found that subjects with a SLE in

the period of the inciting event had an higher chance in

developing CRPS-I as compared to subjects without a

SLE in that period (Geertzen et al., 1998a). But because

of the retrospective character of case-control studies

selection bias and information bias may be present in

that study. Additionally, it can be argued that these

psychological and psychiatric problems are the result of
CRPS-I and not the cause of it.

A weakness of this study was that the number of

patients we could include in this study was rather low.

Because of limited finances the study could not be

continued for an extended period. This lack of patients

may have influenced the outcome of the study and be-

cause only one subject developed CRPS-I no �risk pro-

file� could be identified. However, also other prospective
studies have failed to include large samples of patients

with fractures of wrist in their studies. Looking at the

legends of Fig. 1, it can be seen that of the eight pro-

spective studies, six have a study sample similar to ours.

It can be hypothesised that some subjects might have

developed CRPS-I after the follow-up was closed and as

a consequence the estimation of the incidence of CRPS-I

is biased towards a lower estimation of CRPS-I. How-
ever, in our hospital, our department is known for its

expertise in CRPS-I and patients would have been re-

ferred to our department for diagnosis and therapy if

CRPS-I was suspected even if the follow-up was closed.

No such patients were referred to our department.

Based on the results of this study it is concluded that

the incidence of CRPS-I is after fractures of the distal

radius might be low (1%, 95% CI: 0.2 to 6%). Further
risk factors may play a less important role in the de-

velopment of CRPS-I as is suggested in literature. Fu-

ture, large and prospective studies with uniform

diagnostic criteria are needed to confirm or refute our

results with respect to incidence and risk factors.

Acknowledgements

The authors like to thank the colleagues of the De-

partments of Rehabilitation, Orthopaedic Surgery,

Traumatology and the Emergency Unit of the Univer-

sity Hospital Groningen for co-operating in this re-

search.

References

Arrindel WA, Ettema H. The Dutch version of the symptom checklist

(SCL-90). Ned Tijdschr Psych 1981;36:77–108.

Atkins RM, Duckworth T, Kanis JA. Algodystrophy following Colles�
fracture. J Hand Surg Br 1989;14:161–4.

Atkins RM, Duckworth T, Kanis JA. Features of algodystrophy after

Colles� fracture. J Bone Joint Surg Br 1990;72:105–10.

Bickerstaff DR, Kanis JA. Algodystrophy: an under-recognized

complication of minor trauma. Br J Rheumatol 1994;33:240–8.

Cooney WP, Dobyns JH, Linscheid RL. Complications of Colles�
fractures. J Bone Joint Surg Am 1980;62:613–9.

de Bruijn HP. Functional treatment of Colles fracture. Acta Orthop

Scand 1987;223(Suppl):1–95.

Dresing K, Peterson T, Schmit NK. Compartment pressure in the

carpal tunnel in distal fractures of the radius. A prospective study.

Arch Orthop Trauma Surg 1994;113:285–9.

Field J, Atkins RM. Algodystrophy is an early complication of Colles�
fracture. What are the implications?. J Hand Surg Br 1997;22:

178–82.

Field J, Protheroe DL, Atkins RM. Algodystrophy after Colles

fractures is associated with secondary tightness of casts. J Bone

Joint Surg Br 1994;76:901–5.

Geertzen JHB, de Bruijn-Kofman AT, de Bruijn HP, van de Wiel HB,

Dijkstra PU. Stressful life events and psychological dysfunction

in Complex Regional Pain Syndrome type I. Clin J Pain

1998;14:143–7.

P.U. Dijkstra et al. / European Journal of Pain 7 (2003) 457–462 461



Geertzen JHB, de Bruijn H, de Bruijn-Kofman AT, Arendzen JH.

Reflex sympathetic dystrophy: early treatment and psychological

aspects. Arch Phys Med Rehabil 1994;75:442–6.

Geertzen JHB, Dijkstra PU, Groothoff JW, ten Duis HJ, Eisma WH.

Reflex sympathetic dystrophy of the upper extremity – a 5.5-year

follow-up. Part I. Impairments and perceived disability. Acta

Orthop Scand 1998;279(Suppl):12–8.

Geertzen JHB, Dijkstra PU, Groothoff JW, ten Duis HJ, Eisma

WH. Reflex sympathetic dystrophy of the upper extremity – a

5.5-year follow-up. Part II. Social life events, general health and

changes in occupation. Acta Orthop Scand 1998;279(Suppl):19–

23.

Goris RJ. Treatment of reflex sympathetic dystrophy with hydroxyl

radical scavengers. Unfallchirurg 1985;88:330–2.

Hardy MA, Merritt WH. Psychological evaluation and pain assess-

ment in patients with reflex sympathetic dystrophy. J Hand Ther

1988:155–64.

Hove LM. Nerve entrapment and reflex sympathetic dystrophy after

fractures of the distal radius. Scand J Plast Reconstr Surg Hand

Surg 1995;29:53–8.

Merskey H, Bogduk N. Classification of chronic pain: descriptions of

chronic pain syndromes and definition of terms. Seattle: IASP

press; 1994.

Rahe HA. Subjects� recent life changes and their near-future illness

reports. Ann Cl Res 1972;4:250–65.

Roumen RM, Hesp WL, Bruggink ED. Unstable Colles� fractures in
elderly patients. A randomised trial of external fixation for

redisplacement. J Bone Joint Surg Br 1991;73:307–11.

Van Houdenhove B. Neuro-algodystrophy: a psychiatrist�s view. Clin
Rheumatol 1986;5:399–406.

Van Houdenhove B, Vasquez G, Onghena P, Stans L, Vandeput C,

Vermaut G, Vervaeke G, Igodt P, Vertommen H. Etiopathogenesis

of reflex sympathetic dystrophy: a review and biopsychosocial

hypothesis. Clin J Pain 1992;8:300–6.

Veldman PHJM. Clinical aspects of reflex sympathetic dystrophy.

Thesis, University of Nijmegen, The Netherlands, 1995 (ISBN 90-

9007712-X).

Zollinger PE, Tuinebreijer WE, Kreis RW, Breederveld RS. Effect of

vitamin C on frequency of reflex sympathetic dystrophy in wrist

fractures: a randomised trial. Lancet 1999;354:2025–8.

462 P.U. Dijkstra et al. / European Journal of Pain 7 (2003) 457–462


	Incidence of complex regional pain syndrome type I after fractures of the distal radius
	Introduction
	Patients and methods
	Statistics
	Results
	Discussion
	Acknowledgements
	References


