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Abstract We report a case of type 1 complex regional
pain syndrome (CRPS I) of the left leg following the
implantation of an artificial disc type in the L4/5 segment
of the lumbar spine using a midline left-sided retroperitoneal approach. This approach included the mobilisation of
the sympathetic trunk with incision and resection of the
intervertebral disc. The perioperative and immediate postoperative periods were uneventful, but on the second
postoperative day the patient complained of a progressive
allodynia of the whole left leg in combination with weakness of the limb. Neurological examination did not reveal
any radicular deficit or paresis. A sympathetic reaction
following the mobilisation of the sympathetic trunk during
the ventral preparation of the spine was suspected and
investigated further. A diagnosis of CRPS I was proposed,
and the patient was treated with analgesia, co-analgesics
for pain alienation, and systemic corticosteroid therapy.
A computed tomography-guided sympathetic block and
lymphatic drainage were performed. Following conservative orthopaedic rehabilitation therapy, the degree of pain,
allodynia, weakness, and swelling were reduced and the
condition of the patient was ameliorated. The cost–benefit
ratio of spinal arthroplasty is still controversial. The utility
of this paper is to debate a possible cause of a painful
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complication, which can invalidate the results of a successful operation.
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Introduction
Complex regional pain syndrome (CRPS) is a disease that is
believed to be multifactorial involving the musculoskeletal
and neurological systems which frequently occurs after a
traumatic insult [4, 5, 18]. It was first described by Leriche
in 1916 [21]. Different terms have been used for the pattern
of CRPS, such as reflex sympathetic dystrophy syndrome
(RSDS), Sudeck’s atrophy, algodystrophia, and causalgia.
In 1993, the International Association for the Study of
Pain (IASP) established the term that is accepted nowadays
as ‘‘Complex Regional Pain Syndrome’’ (CRPS). Two
main types are distinguished:
•
•

CRPS type I (classical Sudeck’s atrophy): symptoms of
CRPS occur without any previous injury to the nerve.
CPPS type II (causalgia): pain occurs as the result of an
injury to a specific nerve, but is not essentially limited
to the location of the injury.

Following the definition of IASP criteria, CRPS I is
diagnosed by the following criteria:
•
•
•

The presence of an initiating noxious event or a cause
of immobilisation.
Continuing pain, allodynia, or hyperalgesia, which is
disproportionate to the causative event.
Evidence of oedema, changes in skin blood flow, or
abnormal sudomotor activity in the area of pain at some
point in time.
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The diagnosis is excluded by the existence of any
condition that would otherwise account for the degree
of pain and dysfunction.

To the authors’ knowledge, no case of CRPS I has been
reported following the implantation of an artificial disc in
the lumbar spine.

Case report
A 31-year-old Caucasian woman presented with chronic
low back pain that had been present for 3 years. She had
been treated previously with physiotherapy, analgesia,
local anaesthetic injections, acupuncture and rest. She
never became pain-free during this period, and even small
movements led to persistent back pain. Plain X-rays
showed osteochondrosis and sintering of the L4/L5 region
(Fig. 1). A magnetic resonance imaging (MRI) scan
revealed degeneration of the intervertebral disc at L4/5,
and oedema in the endplates; no facet joint arthrosis was
obvious (Fig. 2).
A diagnostic and therapeutic facet joint local anaesthetic
block did not provide pain relief. A probatoric chest tube
that was inserted for 1 week gave a degree of pain relief of
about 80%. Discography of L4/5 evoked a typical ‘‘memory pain’’.
Therefore, there was an indication for the implantation
of an artificial disc. The patient agreed to give consent after
being fully informed about the procedure. The intervention
was carried out under general anaesthesia. With the patient
in a supine position, a 5-cm midline incision was made as

Fig. 1 Osteochondrosis and sintering L4/5

Fig. 2 An MRI image showing the degeneration of the L4/5
intervertebral disc and oedema of the endplates

the initial part of a left-sided retroperitoneal approach to
the L4/L5 intervertebral disc. After cautious mobilisation
of the sympathetic trunk before incision of the longitudinal
ligament, the intervertebral disc was resected and a medium-sized 10 Pro-Disc L was inserted. Intraoperative
radiological scanning showed a perfect fit in both the
anteroposterior and lateral views. The wound was closed
and a 26-gauge Charr drain was inserted retroperitoneally.
There was 30 ml of blood loss during the procedure, and
the operation took 87 min in total. The immediate postoperative examination did not reveal any neurological
deficit.
The patient was mobilised from the bed on the first
postoperative day and this was uneventful; the retroperitoneal drainage was removed, and further X-rays that were
taken in two planes with the patient in a standing position
showed the correct position of the implant (Fig. 3).
On the second postoperative day, the patient complained
of the onset of allodynia of the whole left leg in combination with weakness of the leg. The left leg appeared to be
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Fig. 3 Postoperative control, Pro-DiscTM L4/5
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left lower extremity. Because of these findings and the
allodynia, a diagnosis of CRPS I was made and immediate
therapy was initiated. Treatment included analgesics using
Oxycodone 1 9 10 mg and co-analgesics (Pregabalin
2 9 75 mg and Opipramol 2 9 50 mg) as well as systemic
corticosteroid therapy with 1 9 80 mg 1,2-Dehydrocortisol
for 5 days.
Because of the signs of a disturbance in the sympathetic
nervous system, which included the increased temperature
in the left leg, swelling and allodynia, lymphatic drainage
and a CT-guided sympathetic block of the left sympathic
trunk using 6 ml Bupivacaine 0.5% and 8 mg Dexamethasone was performed on two occasions, separated by an
interval of 1 week (Fig. 6).
Following 2 weeks of hospital treatment, the pain,
allodynia, weakness and swelling in the left leg had
regressed; only a slight sensory disturbance of the left leg
with pain on the dorsum of the foot with mild allodynia
remained. A TG examination revealed persistent hyperthermia (Fig. 7). A conservative orthopaedic process of
rehabilitation was successfully completed. One year after
the surgery, the patient has a persistent discrete hyperaesthesia and allodynia of the left leg, which does not restrict
her everyday life.

Discussion

Fig. 4 Thermography: excessive hyperthermia of the left leg with
accentuation on the foot

warmer than the right leg. An initial examination at that
time did not reveal a neurological deficit, and a sympathetic reaction following the mobilisation of the sympathetic trunk during the procedure was suspected. Because
of progressive allodynia in the left leg, further diagnostic
investigations were initiated: an ultrasound examination
and a computed tomography (CT) scan with contrast
excluded a thrombosis affecting the left pelvis. Thermography (TG) (Fig. 4) showed excessive hyperthermia of the
whole left leg, which particularly affected the foot; an
ischaemia test was positive on the left side; a three-phase
bone scan (Fig. 5a, b) showed increased nuclid storage in
the left lower limb in all phases; and finally, magnetic
resonance imaging (MRI) revealed slight oedema of the
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Artificial disc surgery in the lumbar spine is an accepted
method to treat refractory low back pain due to lumbar disc
protrusion or degeneration. During surgery, mobilisation of
the sympathetic trunk is necessary. Often, patients report
hyperthermia of the extremity on the ipsilateral side of the
retroperitoneal approach. This fact has been cited previously in the literature [44], where the patient reports that
the contralateral leg is cooler than the ipsilateral leg, with
respect to the side of the operative approach. Interestingly,
patients usually notice and complain about the normal,
unchanged leg as being ‘‘cool’’, as opposed to the warm leg
on the ipsilateral side of the surgery. Patients are informed
of this risk prior to surgery as part of the informed consent
procedure. To avoid this phenomenon, the sympathetic
trunk should be carefully retracted and preserved as much
as possible [39, 44].
Simmons has reported that this complication is temporary, and persists for between 3 and 4 months; he also
states that it is rarely disabling. In the case presented here,
the rapid, pronounced allodynia in combination with the
pain and weakness without an obvious neurological deficit
added a greater degree of complexity to this complication
[10, 26, 27]. Diagnostic investigations for CRPS I in this
patient showed unambiguous results and the chronological
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Fig. 5 Three-phase bone scan
a early phase positive, b late
phase positive

Fig. 6 CT guided blocation of the left sympathic trunk

coherence with surgery was an obvious aetiological feature
of CRPS I in this case.
In summary, the diagnosis of CRPS I following artificial
disc in the lumbar spine must be considered, and the
decision was made to diagnose CRPS I instead of a specific
sympathetic lesion due to the work of Veldman [41].
The delineation between a sympathetic reaction and
CRPS is blurred. The controversy in the discrimination of a
strong sympathetic reaction from CRPS has been discussed
[32–34, 44]. Feldman et al. in 1993 [41] defined the diagnosis
of CRPS if four of the following five criteria are found:

Fig. 7 Thermography control reveals considerable recurrent findings

•
•
•
•
•

inexplicable, diffuse pain
change of the skin complexion
diffuse oedema
abnormal skin temperature
limited activity of the affected extremity [2, 29, 30].

After a review of the literature, the diagnostic investigations for CRPS include laboratory exams [40], conventional X-rays of the affected extremity, TG, MRI [31],
ischaemia tests [7] and bone scans [14, 19, 20, 25, 37].
Some authors advise body-plethysmography [36], laser
colour duplex sonography and iontophoresis [38, 40].
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Differential diagnoses of the patient in this case included
thrombosis and subsequent blockage of the lymphatic
drainage [1, 42, 43].
If the diagnosis of CRPS is made, prompt therapy is
required as stasis and swelling of the affected limb or
region leads to localised acidosis with propagation and
perpetuation of CRPS [6]. Therapy includes systemic corticosteroids [3], pain medication following the World
Health Organisation (WHO) III criteria [15, 28], in combination with co-analgesics for pain control (tricyclic
antidepressants, anticonvulsants). Amelioration of the
symptoms of CRPS has also been reported using calcitonin
[17, 35] and calcium channel antagonists. Other therapies
include physiotherapy, ergo therapy, manual lymphatic
drainage, and sympathetic block of the stellatum in severe
cases is sometimes required [8, 9].
In the literature, treatment options including spinal cord
stimulation (SCS) [16], a guanethidine block [11, 12, 22],
epidurals using morphine [23], ketamine comas and interventional therapies have been reported [24], although these
were mostly reported in case reports and these therapies are
not standard currently in the treatment of CRPS. Most
reports indicate that the early initiation of a specific therapy
leads to an earlier improvement of the disease [13, 18, 24,
34]. Functional capabilities may be affected due to CRPS if
treatment is instituted in the later stages of the disease. The
treatment described in this case report was specific for
CRPS I, and an efficient improvement was gained with the
CT-guided sympathetic block of the left sympathic trunk.
In summary, we report a case in which CRPS I presented following lumbar spine surgery via a ventral access,
which must be distinguished from a sympathetic reaction
due to the instrumental mobilisation of the sympathetic
trunk. There is no further literature that has reported CRPS
I following artificial disc surgery. Early diagnosis is very
important as the early initiation of therapy in CRPS I can
ameliorate the course of this disabling and potentially
severe disease.
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