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Reflex sympathetic dystrophy after a burn injury

L. van der Laan and R. J. A. Goris

Department of Surgery, University Hospital Nijmegen, Nijmegen, The Netherlands

Reflex sympathetic dystrophy (RSD) is a disease that can appear after
minor trauma or operation to an extremity. The injury may vary from
a simple contusion to a fracture. The prevalence of burns as a cause of
RSD, within a population of 829 patients with RSD, was studied
retrospectively. Prospectively, we documented the medical history,
signs and symptoms of all patients with RSD, seen by our department
during the period from January 1984 to 31 December 1994. Four
patients had developed RSD after a burn injury, resulting in a
prevalence of 0.5 per cent. Though the clinical signs of early RSD are
similar to those of a (thermal) burn, alertness to recognize inflamma-
tory signs, in combination with the increase in complaints after
exercise, is necessary for early diagnosis and treatment of the
complicating RSD. Copyright © 1996 Elsevier Science Ltd for ISBI.
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Introduction

Reflex sympathetic dystrophy (RSD) is a complication
occurring after even minor injury or operation to an
extremity. It is a major cause of disability and pain, and
may result in permanent loss of function of the extremity,
or even in unemployment of the patient. RSD has various
names, depending on the country concemned, the preci-
pitating factor, or the specialty treating the patient. Other
denominations for RSD are Sudeck’s atrophy, algodystro-
phy, causalgia, postinfarction sclerodactylia, Pourfour du
Petit syndrome, peripheral trophoneurosis or Babinsky-
Froment sympathetic paralysis.

The reported incidence of RSD is 1-2 per cent after
various fractures’, 2—5 per cent after peripheral nerve
injury® and 7-35 per cent in a prospective study of Colles
fracture?. Veldman et al.* prospectively studied a large
population of patients with RSD (n=829). Within this
well-documented population, RSD resulted from trauma in
65 per cent, from operation in 19 per cent, from an
inflammatory process in 2 per cent and from various other
precipitant factors in 4 per cent. In 10 per cent of the
patients, RSD occurred spontaneously. The pathogenesis
of RSD has been linked to an abnormal sympathetic
nervous reflex. However, interference with the sympath-
etic system by regional guanethidine infusion, sympathetic
blocs or sympathectomy, has not been found to be
invariably effective’~7.

Sudeck was the first to describe RSD in term of an
exaggerated inflammatory response to injury or opera-
tion®. Recently, several studies provided new evidence

supporting the inflammatory theory®-1°, which suggested a
role for toxic oxygen radicals in its pathogenesist*~14,
Also, in the early phase of RSD the affected extremity is
swollen, the skin is erythematous and feels warm, while
unexplained diffuse pain is present and the range of active
motion is limited. These signs and symptoms of early RSD
are similar to those found in superficial- and partial-
thickness skin bums?®. Contrary to the burn wounds, the
signs and symptoms of RSD increase when the involved
extemity is used. At a latter stage of RSD oedema may be
absent, while soft tissue atrophy becomes apparent. In our
large, well-documented population of RSD patients, we
studied the subgroup of patients developing RSD after a
burn injury retrospectively, as to prevalence, signs, and
symptoms. Also, two case reports are described.

Patients and methods

All new patients presenting at the outpatient clinic of the
Department of Surgery, University Hospital Nijmegen,
were examined prospectively for signs and symptoms of
RSD. For the diagnosis RSD, the following criteria were
utilized®.
1. At least four out of five of the following:
— unexplained diffuse pain;
—difference in skin colour compared with the other
extremity;
— diffuse oedema;
— difference in skin temperature compared with the
other extremity;
— limited active range of motion.
2. Occurrence or increase of the above signs and symp-
toms after using the extremity:.
3. Above signs and symptoms present in an area larger
than the area of primary injury or operation and
including the area distal to the primary injury.

Only signs and symptoms definitely present at the time
of the first examination were noted. During the period
between 1 January 1984 and 31 December 1994, 829
patients fulfilled these criteria for RSD. In this file of RSD
patients, we studied the subgroup who developed RSD
after a burn injury respectively.

Results

Out of 829 patients with documented RSD, four had
developed RSD after a bum injury (Tablel). All four
patients were male, and in all four the upper extremity was
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Table 1. Characteristics of patients who developed RSD after a burn injury

Patient Patient Patient Patient
Characteristics A B C D
Age (yr) 46 22 50 58
Sex Male Male Male Male
Time trauma — RSD symptoms (weeks) 6 10 11 20
Duration of RSD at first visit (weeks) 1 10 1 225
Localization Hand Hand Hand Hand
Infection No Yes No No
Table II. Signs and symptoms of RSD, complicating a burn injury, as found at first presentation in our clinic
Patient Patient Patient Patient

Signs and symptoms A B C D
Inflammatory

Pain + + + + + +

Skin colour Red Blue Red Normal

Oedema ++ + + ++ -

Skin temperature Warm Cold Warm -

Decrease of ROM + + + + - -

Increase of complaints after exercise + + + + ++ + +
Neurological

Decreased grip strength + + + + + + +

Hypoaesthesia * + . -

Hyperpathy - + + + + +

Hyperhidrosis - - + -
Atrophy

Atrophy skin - - - +

— =absent; *=not noted; + =present; + + = severe.

affected. The signs and symptoms of RSD became evident
6—20 weeks after the burn injury. The burn wound was of
superficial partial thickness in one patient, and deep partial
thickness in three patients. At the onset of RSD, the skin
temperature in the affected extremity was abnormally cold
in two patients, abnormally warm in one and normal in one
patient (TableIl). At the first physical examination per-
formed during the first visit to our department, the skin
temperature was warm in two patients, cold in one patient,
and normal in one patient. In all four patients the grip
strength of the affected extremity was diminished. Only
one patient showed hypoaesthesia, while all presented
with hyperpathy. It is noticeable that patient D did not
fulfil the criteria of RSD at his first presentation at our clinic
(Table II), when the RSD had been apparent for about 4.5
years (TableI). However, we admitted this patient to the
burn wound population complicated with RSD, because
the acute inflammatory signs and symptoms of RSD were
all present at the physical examination carried out in a
peripheral clinic 20 weeks after the burn injury.

Case reports

Patient A, a 46-year-old man, had a chemical deep partial skin
thickness burn injury on the volar side of four fingers of the right
hand. One day after the injury the fingers showed some
erythema and bullae. The sensibility was normal. Treatment
consisted of local application of silver sulphadiazine. The pain
disappeared but small areas of necrosis at the distal phalanx of
the fifth finger required excision. The wound subsequently
healed but the fingers remained stiff. Six weeks later the hand

become warm, swollen, red and slightly painful. These com-
plaints increased with exercise. The range of motion (ROM) and
grip strength of the second and third finger were decreased. We
diagnosed RSD, and treated the patient locally with dimethyl
sulphoxide (DMSO) cream. After 4 months the pain and oedema
had disappeared, the skin colour and temperature, ROM and grip
strength had returned to normal.

Patient B, a 24-year-old man, presented at another hospital
with a deep partial thickness burn wound on the palmar side of
the left hand. Due to progressive necrosis, five connective
necrotomies were performed which resulted in a non-healing
ulcer. Bacterial cultures grew Enterobacter cloacae, enterococci,
and anaerobic Peptostreptococcus species, which were treated with a
mixture of amoxicillin and metronidazol for 1 month. After this
period, the patient was referred to our department because of
non-healing of the deep ulcer. Complaints by the patient
consisted of constant pain localized in the hand, increasing with
exercise. The palmer side of the hand showed a deep ulcer
(Figure 1a) penetrating to the flexor tendon sheaths, with a
diameter of 1.5 cm. The hand felt cold, was blue, and moderately
swollen. Flexion of the fourth and fifth fingers was limited. Grip
strength of the hand was diminished and there was hypoaesthe-
sia of the third to the fifth finger. Our diagnosis was RSD of the
hand complicated by an anaerobic infection. The patient was
treated with intravenous mannitol (100 g/24 h), metronidazol (3
times a day, 500mg), gentamycin (twice a day, 120 mg) and
verapamil (240 mg/24 h) to improve local blood flow. The ulcer
was treated locally with Eusol. Within 1 week, the ulcer was
healing, while the swelling disappeared, the colour of the hand
normalized, and the pain decreased. The follow-up treatment
consisted of N-acetyl cysteine, 600mg, 3 times a day and
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verapamil. Four weeks later the open wound was closed
(Figure 1b). Also, the appearance, and function of the hand had
normalized. However, some complaints of pain persisted.

Discussion

In our population of 829 patients suffering from RSD, only
four patients developed this complication after a burn
injury. This study, however, does not indicate the preva-
lence of RSD after burns in general. Noticeable is the fact
that RSD after a burn injury was only seen in male patients,
while in the total population of RSD patients studied, 76
per cent were female*. In all four cases, RSD was localized
in the upper extremity, while in the total population RSD
affected the upper extremity in 59 per cent*. This preferen-
tial location may be simply explained by the fact that the
hand is the part of the body most frequently burned?e.
The signs and symptoms of RSD became obvious 6—20
weeks after the burn injury. Despite their similarity to the
signs and symptoms of an acute burn, identification of RSD
was possible relatively early after the bum injury. Early
diagnosis of RSD is important because the success of
treatment of RSD depends on its early initiation?*"’.
Treatment of the RSD by interfering with the sympathetic
system by intravenous regional sympathetic blockade
resulted in no significant differences between guanethidine
and placebo®. This study was even stopped prematurely
because of the severity of the adverse effects. Also, from
other studies the outcomes of the sympathectomy were
negative®’. Hydroxyl radical scavenger therapy, as

b

Figure 1. a, An ulcer at the palmar side of the hand after a scald burn, complicated by ‘cold’ RSD and progressive necrosis.
b, Four weeks after treatment with hydroxyl scavengers and peripheral vasodilatation.

DMSO cream, decreased the complaints of RSD27%4. So,
the treatment of RSD patients in our clinic uses hydroxyl
radical scavangers. The case report of patient B demon-
strates that necrotomy and antibiotics were unable to cure
the anaerobic infection in an extremity with ‘cold’ RSD,
because tissue perfusion is very poor®. The treatment of a
burn injury complicated by RSD — as in all cases with acute
RSD ~ should therefore include hydroxyl radical
scavengers**™'* combined with vasodilators.

Conclusions

RSD is a rare complication of a burn injury to an extremity.
Its early signs and symptoms are similar to these of the
burn wound itself. Alertness to recognize the inflammatory
signs, in combination with the increase of complaints after
exercise, is necessary for early diagnosis and treatment of
the RSD. The treatment of burn wounds complicated by
RSD should consist of the normal treatment for the burn, in
combination with the normal treatment of RSD.
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