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Short report

Painful muscle spasms complicating algodystrophy:
central or peripheral disease?
W ROBBERECHT*, J VAN HEES*, H ADRIAENSENt, H CARTON*

From the Department ofNeurology* and Pain-Relief Unit, and Department ofAnaesthesiology,t University
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suMMARY A 21 year old female patient developed Siideck's atrophy of the right foot secondary to
a chronic Achilles tendinitis. The condition was complicated by the occurrence of painful muscle
spasms in the right leg and incontinence of urine. The spasms had characteristics of both a tonic
ambulatory foot response and a spinal flexor reflex. The movements disappeared during sleep.
Regional anaesthesia of the right leg made the spasms disappear both in and outside the region of
anaesthesia. Backaveraging of the EEG showed the involuntary spasms to be preceded by a cortical
potential similar to a readiness potential, indicating a cortical potential similar to a readiness poten-
tial, indicating a cortical component in the pathophysiology of the muscle spasms complicating
Siideck's atrophy.

The pathophysiology of the condition called algo-
dystrophy or reflex sympathetic dystrophy is far from
understood. Rarely this syndrome is complicated by
the appearance of involuntary movements, including
painful muscle spasms.1 2 We recently encountered a
patient with painful muscle spasms complicating a
long standing Siudeck atrophy. Electrophysiologic
investigation was carried out to evaluate the
pathophysiology of the movements and various
pharmacological agents were administered to try to
influence the spasms. It is proposed that cortical
structures are involved in the generation of the
movements and that the motor phenomena may be
protective in nature.

Case report

A 21 year old right handed female complained of painful
muscle spasms in the right leg. Since October 1978 she had
suffered from a chronic right Achilles tendonitis treated with
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rest, immobilisation and various infiltrations at the ankle
and in the right popliteal fossa (local anaesthetics, phenol).
In 1981 a right calcaneal exostosis had been removed. A
surgical procedure on the retracted tendon had been
performed in 1982 to restore the mobility of the ankle joint.
In September 1983 a sympathetic dystrophy at the right
ankle was diagnosed and treated with physical therapy,
calcitonin infusions and block of the right lumbar
sympathetic ganglion, all without relief. At that time, the
patient developed painful cramps of the right calf muscles;
these spasms were progressive in frequency and intensity and
gradually resulted in plantar flexion of foot and toes; later,
flexors of the right knee and hip became involved. A surgical
denervation of the lateral part of the gastrocnemius muscle
was performed in 1985, without success. Finally the spasms
were so severe and frequent that they made the patient
unable to walk unassisted and kept her from sleeping,
although it was unclear by history whether they actually
persisted during sleep. In 1986, incontinence of urine
developed: intermittently small amounts of urine were lost
during a muscle spasm and infrequency complete voidance
of the urinary bladder was provoked. Apart from bronchial
asthma, the patient denied any other medical or neurologic
problem. No dystonia, tremor, myoclonus or epilepsy was
noted in the family history.
On admission in March 1986 examination showed severe

retraction of the right Achilles tendon. The skin over the
right ankle was dystrophic with a red blue discoloration and
hyperhidrosis, compatible with algodystrophy. There was
diminished muscle bulk of the right lower leg and, although
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difficult to assess, a discrete paresis of dorsiflexion of the first
toe on the right was noted. The right ankle jerk was absent.
A small zone ofdysaesthesia was found in the distal territory
of the right sural nerve. Repetitive contractions of the flexors
of the right foot, knee and hip of the right gluteus maximus
muscle were noted: the jerks continuously appeared with
more or less regular intervals. Intermittently, cocontractions
of the contralateral gluteal muscles were seen. The spasms
had a frequency of 0 25-0 5 Hz and lasted for about 0 5-1 s.
The movements could not be influenced by proprio- or
extero-ceptive sensory stimuli. The patient had the impres-
sion that, intermittently, voluntary movement of the leg
could delay the spasm for a few moments, but this could not
be observed. The remainder of the general and neurologic
examination was unremarkable.

Haematological and biochemical investigations were
normal, including 24-hour urinary hydroxyproline
excretion. Concentration ofHVA in the CSF was 22 ng/ml,
of 5-HIAA was 53 ng/ml, both of which are normal values.
Radiographs of the right ankle showed osteoporosis of the
distal tibia and fibula, and talus: these findings were felt to be
compatible with Siudeck's atrophy. Technetium bone scan
showed an area of increased tracer uptake in the right ankle
and both knees. CT scan of the brain, radiographs and
myelography of the entire spine were normal.
A contralateral lumbar sympathetic block did not give

any relief. Oral diazepam and baclofen did not help. Only
dantrolene made the spasms tolerable to the patient, but
only at doses causing significant gastric discomfort.
Intrathecal administration of baclofen (100 ug, puncture at
D12-L1 level) did not give any relief, nor did electrical
stimulation of the dorsal columns through an implanted
spinal electrode.

Methods

Electromyography (EMG), nerve conduction velocities
(NCV), electroencephalography (EEG), blink reflex record-
ings and somatosensory evoked potentials (SSEP) were done
using conventional methods. EEG backaveraging (MS20
MEDELEC) was performed with an electrode at position C,
(-) with reference to A2 (+) according to the international
10-20 system. Filter setting was 0-01-50 Hz. Sweep time was
2 s., 1-4 s. before and 0-6 s. after the onset of EMG activity
in the right biceps femoris muscle which was used as the
trigger. 2 x 64 samples were averaged. Artefacts caused by
eye blinking were ruled out by electrooculographic record-
ing using the same trigger.
For regional anaesthesia of the right lower leg, a sphyg-

momanometer cuffwas inflated to 500 mmHgjust above the
knee (Bier block anaesthesia). Xylocain 0-5 % was given IV
at the ankle. After a few minutes, anaesthesia in the region
distal to the cuff was obtained.

Results

EMG showed signs of denervation in the right
m. tibialis anterior, m. extensor digitorum longus and
m. gastrocnemius. The Hoffman reflex could not be
obtained on the right. Right tibial nerve conduction
velocity was 34 m/s.
EMG recordings during the spasm showed simulta-
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neous prolonged activation of the right triceps surae,
dorsiflexors of the right foot, right hamstrings, rectus
femoris, gluteus maximus, psoas, lumbar paraspinal
muscles and right abdominal rectus muscle (fig 1).
During regional anaesthesia a complete block of the
right tibial nerve was obtained as was shown by the
disappearance of compound muscle action potential
after tibial nerve stimulation. The spasms of muscles
both in and out of the region of anaesthesia
disappeared, although throughout the session, normal
activation of the muscles outside the region of
anaesthesia was possible as was shown by a normal
EMG activation pattern.
Routine EEG was normal.
Blink reflexes were normal in duration and amplitude
and no additional late components were seen.
SSEPs obtained by tibial nerve stimulation were
normal.
24-hour polygraphic recording showed that the muscle
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Fig 1 EMG recordings of the spasms: simultaneous activa-
tion ofposterior tibial muscle, extensors of the foot,
hamstrings, rectus femoris, gluteus maximus, psoas muscle,
paravertebral muscles and rectus abdominis muscle is
shown.
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spasms completely disappeared during both REM
and NREM sleep.
EEG backaveraging showed the involuntary spasm to
be preceded by a slow negative potential recorded at
the vertex, starting 600 ms before onset ofEMG activ-
ity and reaching a maximum amplitude of about
15 pV at onset of EMG activity (fig 2a). It was
followed by a slow positive activity, after which
another negative deflection was secn. As the move-
ment lasted for about 1 second and the interval
between the movements was usually more than 2
seconds, it is unlikely that the preceding jerk
contributed significantly to the potential recorded,
considering the fact that it started 600 ms before the
motor activation while the last movement-associated
cortical potential is recorded about 300 ms after a
movement.3 Voluntary contraction of the left biceps
femoris was preceded by a slow negative potential at
the vertex, identical to the one seen before the
involuntary spasms (fig 2b). Owing to the frequency of
the spasms, however, contamination by a potential
preceding a contralateral involuntary movement was
difficult to exclude. The continuous involuntary
movements in the right leg made it impossible to anal-
yse a cerebral potential preceding a voluntary move-
ment in the same limb.

Discussion

Our patient suffered from painful muscle spasms
complicating Siideck's atrophy, as previously
described.' 2 The spasms gradually spread from the
muscles of the right lower leg to the muscles of the
right upper leg, gluteal and abdominal musculature.
Although flexion of knee and hip are features of the
spinal flexor reflex,4 the presence of plantar flexion of
the ankle and toes is more suggestive of a tonic ambu-
latory foot response.5 The pattern ofmotor activation
in this patient seemed to have characteristics of both
these responses and was similar to the activation
pattern recently described in a patient with
proprioception-sensitive dystonic spasms ofthe leg.6
As stated in a recent review,7 involuntary move-

ments such as tremor and chorea complicating the
condition called algodystrophy, causalgia or reflex
sympathetic dystrophy, have been reported ever since
the original description of the syndrome.8 Recently,
Marsden et al2 reemphasised the occurrence of
movement abnormalities in algodystrophy describing
five patients with painful muscle spasms and Siudeck
atrophy.
The pathogenesis of both algodystrophy and the

motor phenomena complicating the condition is
unknown. When trying to understand the mech-
anisms underlying the movements observed in the
present patient, several pathophysiological levels have
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Fig 2 Vertex potential preceding the involuntary spasms in
the right leg (a) and preceding voluntary contraction of the
left biceps femoris muscle (b). EEG [C,(-)-A2( + )
was backaveraged using EMG activity in biceps femoris
muscle as trigger (2 x 64 samples).

to be considered: (1) Can the peripheral nerve injury
be responsible for the involuntary movements? (2) Is
abnormal activity at the level of the spinal cord
involved in the pathogenesis of the spasms? (3) Do
supraspinal centres play a role in the generation of
these movements?

I Contribution ofperipheral nerve
Clinical and electrophysiological data in our patient
showed a partial lesion of the tibial nerve; damaged
peripheral nerves can indeed cause involuntary move-
ments. Rhythmic muscle activity'0 and dystonic
movements"' on the basis of peripheral nerve lesions
have been reported. Plexus lesions can cause rhythmic
myoclonus, l2 and cramps and myokymia 3 have been
reported described following traumatic injury to a
peripheral nerve. Different types of spontaneous
electrical discharges have been described in injured
nerves.
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2 Involvement of the spinal cord
When trying, however, to explain the pathogenesis of
the movements in our patient, one has to account for
the muscle activation far beyond the territory of the
lesioned nerve and for the incontinence. The abnor-
mal movements on the basis of a peripheral nerve

lesion reported by Patrikios,9 Scherokman et al"1 and
Medina et al"3 also involved muscles not supplied by
the damaged nerve. As it is known that lesions of
peripheral nerves can cause abnormal activity or

sensitivity of afferent neurons,t5-17 it can be postu-
lated that the tibial nerve involved in our patient is
responsible for conveying a triggering stimulus to the
central nervous system and that the extended motor
activation with characteristics of the spinal flexor
reflex is achieved by segmental spreading of this
stimulus at the level of the spinal cord. Thus, the
disappearance of the spasms both in and outside the
region of anaesthesia can be explained by the fact that
the triggering stimulus was prevented from being
generated by the local anaesthesia.
How can one explain the spasms gradually spread-

ing from the gastrocnemius muscle to the musculature
of the entire leg and abdominal wall without clear
progression of the algodystrophy itself? It is well
known that a lesion of a peripheral nerve can cause
progressive changes in central neurons 1819 and there-
fore gradual spreading of the involuntary movements
may be explained by progressive involvement of
spinal neurons, a process which has been suggested
before20 and which may also play a role in the
syndrome of painful legs and moving toes.21 22

Sleep seems to have an important modulatory
influence on the involuntary movements concerned: in
our patient the spasms disappeared during sleep as
they did in two out of four patients described by
Marsden et al.2 However, considering the profound
changes occurring at multiple levels in the motor
system during sleep, it is impossible to draw any
conclusions from these observations. It is worth
noting, however, that the abnormal movements with
widespread muscle involvement induced by peripheral
nerve lesions,9 13 have been reported to disappear
during sleep, while movements confined to the terri-
tory of a single damaged nerve seem to persist during
sleep.'0 12

3 Involvement of cerebral structures
Evidence is presented that cortical or subcortical
structures are involved in the generation of the move-
ments complicating the algodystrophy in our patient.
The spasms were preceded by a slow cortical potential
starting 600 ms before the motor activation. This
potential was interpreted as a readiness potential.
Generally such potential is related to voluntary move-

23 24ments.32 In our patient no apparent difference
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could be seen between the activity preceding the
spasms and that before voluntary flexion of the other
leg. Other authors have also reported cortical poten-
tials preceding involuntary movements: in the third
patient described by Shibasaki et al2" in a study on
cortical discharges related to the myoclonus in
Creutzfeldt-Jakob disease, a diffuse surface negative
shift beginning 300 ms before EMG onset can be seen,
as has been pointed out by Marsden et al.26 Recently
Shibasaki2" reported the presence of a slow negative
potential recorded at the scalp preceding the
involuntary movements in choreoacanthocytosis, but
not in Huntington's disease (Congress of the Inter-
national Medical Society of Motor Disturbances,
Lausanne, 1986).
Although it remains to be clarified what exactly

such a slow potential recorded before an involuntary
movement means, its presence in our patient may
point to a supraspinal and even cortical component in
the mechanism underlying the muscle spasms. It is of
note that patient I described by Marsden et al2 also
had algodystrophy with involuntary movements on
the basis of peripheral trauma and was successfully
treated with a stereotaxic thalamotomy (nc ventralis
intermedius), which is equally suggestive of supra-
spinal involvement in this patient. This can mean that
the process underlying algodystrophy can gradually
spread from the peripheral nerve to the spinal cord
and may finally cause changes in the organisation of
the cortical and subcortical structures as has been
suggested before.27 A similar process was recently
suggested by Schott,28 describing 10 cases of
involuntary movements induced by peripheral
trauma; it was again proposed that widespread central
nervous system changes may be precipitated by
peripheral lesions.
To summarise, although the underlying mech-

anisms remain unknown, it is concluded that cortical
and subcortical structures play a role in the abnormal
movements complicating the algodystrophy of the
present patient.

We are indebted to Dr J Duyssens for his suggestions.
The typographical work ofM Bareau is greatly appre-
ciated.
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