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Simultaneous upper and lower extremity complex regional pain syndrome

type I in tetraplegia
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Study design: Clinical case report.
Objectives: To present the first case of incomplete tetraplegic spinal cord injury (SCI) in
which complex regional pain syndrome (CRPS) type I was present in all four of the patient’s
extremities.
Setting: Ankara Physical Medicine and Rehabilitation Education and Research Hospital,
Ankara, Turkey.
Methods: A 49-year-old man with incomplete tetraplegia (American Spinal Injury Association
(ASIA) C) was admitted to our clinic for rehabilitation. According to the patient’s history, pain
and edema began in his right foot 11

2
months after his injury. After 10 days later the same

symptoms appeared in his left foot as well. In the third week after pain and edema appeared in
the right foot, these were also observed in both hands, markedly in the left.
Results: Three-phase bone scan images supported a diagnosis of stage 3 CRPS type I in all
four extremities. After the diagnosis was made, passive range of motion (PROM) exercises were
started. Transcutaneous electrical nerve stimulation and whirlpool sessions were used for pain
and edema control. Drug therapy included Calcitonin, Naproxen sodium and Amitriptyline.
After 6 weeks of treatment, the patient’s visual analog scale pain score had decreased to 38mm
from an initial score of 85 mm at the onset of the treatment, and PROM of wrists/hands, fingers
and ankles had become full and painless.
Conclusion: We conclude that CRPS type I might be more common in SCI than is usually
suspected, and that tetraplegic patients should be carefully evaluated for the presence of CRPS
type I in upper and lower extremities.
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Introduction

Pain is a frequent complication of spinal cord injury
(SCI).1 The diagnosis and classification of pain follow-
ing SCI are important for the patient’s optimal
participation in a rehabilitation program and achieve-
ment of self-care goals. Function-limiting pain occurs in
11–34% of SCI patients.2,3 Neuropathic pain was
formerly classified under names such as reflex sympa-
thetic dystrophy (RSD) and causalgia, but according to
the classification system proposed by the International
Association for the Study of Pain (IASP), these are now
both classified as complex regional pain syndromes
(CRPS).4 CRPS type I, formerly known as RSD, is
characterized by pain (usually excessive or prolonged),
vasomotor and other autonomic disturbances, soft

tissue swelling and trophic changes.2,5 According to
IASP criteria the characteristic features required to
establish the diagnosis of CRPS type I are as follows:
(1) the presence of an initiating noxious event or a cause
of immobilization; (2) continuing pain, allodynia, or
hyperalgesia with pain disproportionate to any inciting
event; (3) evidence at some time of edema, changes in
skin blood flow, or abnormal sudomotor activity in the
region of the pain; and (4) the exclusion of medical
conditions that would otherwise account for the degree
of pain and dysfunction.6 Additionally, three-phase
bone scan (TPBS) has been shown to be a useful adjunct
in the diagnosis of CRPS type I.7

In the last decade, several authors have contributed to
the increasing recognition that CRPS type I can follow
cervical SCI. However, in the literature, there is no
reported case of an SCI patient who has CRPS type I in
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both upper and lower extremities. Here we report the
first case of incomplete tetraplegia in which CRPS type I
occurred in all four extremities. Another objective here
is to emphasize the importance of considering CRPS
type I in the diagnosis of pain in SCI patients.

Case report

A 49-year-old man was admitted to our hospital for
rehabilitation with the diagnosis of C7 incomplete
tetraplegia (ASIA C). He had undergone Cloward
anterior discectomy and fusion in a local hospital due
to the dislocation and fracture of his C5–6 vertebrae,
which had occurred 71

2
months prior in a traffic accident.

According to the patient’s history, pain and edema
had started in his right foot 11

2
months after the accident.

After 10 days, the same symptoms appeared in his left
foot as well. In the third week after pain and edema
appeared in the right foot, these were also observed in
both hands, markedly in the left. The patient described
the pain as burning and throbbing. He also said he had
insomnia because of the pain.

Physical examination at admission showed sensory
and motor signs of incomplete C7 tetraplegia (ASIA C).
All deep tendon reflexes were active bilaterally. The
patient had edema in both hands and feet (Figure 1).
Both lower extremities were cold. There were no trophic
changes. Range of motion was limited in shoulders,
wrists and ankles. Left and right lower extremities did
not differ in diameter. Examinations performed for
differential diagnosis included lower extremity venous
Doppler ultrasonography and routine biochemistry
(alkaline phosphatase, C-reactive protein, erythrocyte
sedimentation rate and total blood count). All results
were normal. Diffuse osteopenia was observed in
bilateral anterior–posterior, hand–wrist and foot–ankle
radiographs (Figures 2a and b).

In TPBS, images from the anterior and posterior
positions in the third phase showed increased activity in
the intraphalangeal and metacarpophalangeal joints in
both hands, in both wrists (markedly in the left one),

and in both ankles (markedly in the right one). These
observations support a diagnosis of stage 3 CRPS type I
(Figure 3a and b).

After the diagnosis of CRPS type I was established in
all four extremities, passive range of motion (PROM)
exercises were started. Extremities with edema were
elevated. Transcutaneous electrical nerve stimulation
(TENS) and whirlpool sessions were used to control
pain and edema. Drug therapy included intramuscular
calcitonin 100 UI/day, naproxen sodium 550 mg/day
and amitriptyline 75 mg/day.

After 6 weeks of treatment, the patient’s visual analog
scale score for pain had decreased by more than 50%,
dropping to 38 mm from an initial score of 85mm at the
onset of treatment. PROM of wrists/hands, fingers and
ankles had become full and painless. Edema in the
hands and feet had decreased, and skin temperature had
returned to normal.

With a recommendation to continue treatment for
CRPS type I, the patient was discharged with a knee–
ankle–foot orthosis on the right, an ankle–foot orthosis
on the left, and a pair of lofstrand crutches for walking.

Figure 1 Feet of a patient with complex regional pain
syndrome type I. Note swelling and glossy appearance

Figure 2 (a) Macular and periarticular osteopenia seen in
hand–wrist radiographs. (b) Macular and periarticular osteo-
penia seen in foot–ankle radiographs
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Discussion

Although CRPS type I is encountered quite frequently
in hemiplegic patients, its incidence among SCI patients

is relatively low.8,9 Gellman et al10 identified a 10%
incidence of CRPS type I in their series of 60 patients
with tetraplegia. Cremer et al2 showed an association
between CRPS type I and traumatic myelopathy in five

Figure 3 (a) Delayed phase TPBS anterior–posterior view demonstrating diffusely increased uptake in left upper and right lower
extremities. (b) Abnormal three-phase bone scan, delayed phase, demonstrating activity in wrists, metacarpophalangeal and
intraphalangeal joints
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cases. Wainapel11 described two patients who developed
upper extremity CRPS type I with a clinical presentation
of central cord syndrome following traumatic cervical
myelopathy. Lefkoe and Cardenas presented one patient
with CRPS type I in the lower extremity.12

In the literature published so far, CRPS type I in
tetraplegic patients has mostly occurred in the upper
extremities, with lower extremity involvement men-
tioned in only one report. To the best of our knowledge,
no reports have been published of patients who have
tetraplegia and CRPS type I existing simultaneously in
upper and lower extremities.

Among the reasons for low incidence of CRPS type I
in tetraplegic patients are early and prompt mobiliza-
tion, regular application of PROM exercises (which tend
to have a preventive effect), and corticosteroid treatment
during the post-traumatic period.11,12 That the use of
systemic corticosteroids may be prophylactic against
CRPS type I is discussed by many authors.7,13,14

Some authors have suggested that the reported
incidence of CRPS type I in tetraplegic patients is low
because it is misdiagnosed as pain of alternate etiology.
Dysesthetic or central pain can easily be confused with
CRPS type I.11 Autonomic dysfunction resulting from
cervical cord injury may also add to the diagnostic
confusion in the patient with suspected CRPS type I.12

In the diagnosis of CRPS type I in the lower extremity, it
is important to distinguish it from more frequently
encountered complications such as deep vein thrombosis
and heterotopic ossification.

TPBS is frequently used to support the clinical
diagnosis of CRPS type I. The sensitivity and specificity
of this test in CRPS type I are reported to be 60 and
86%, respectively.7 However, it should be noted that
bone scintigraphy is only positive for significant changes
during the subactive period.8

A factor in the development of CRPS type I in this
patient may have been his late commencement of a
rehabilitation program, in addition to his immobiliza-
tion that resulted from incomplete tetraplegia. Treat-
ment of CRPS type I should be immediate and, most
importantly, should be directed toward restoration of
full function of the extremity.9 Multiple treatment
modalities in CRPS type I have been described. In our
patient, we used TENS together with Amitriptyline and
Calcitonin in pain control. TENS inhibits A delta and C
neuronal transmission by selectively stimulating the A
beta neurons. Stimulation of sensory neurons with low-
frequency TENS causes beta endorphin and enkephalin
secretion, thereby providing pain relief.15 Tricyclic
antidepressants inhibit reuptake of monoaminergic
transmitters. There is solid evidence that Amitriptyline
(which blocks reuptake of serotonin and noradrenaline)
and Desipramine (which selectively blocks noradrena-
line) produce pain relief in diabetic or postherpetic
neuropathy. The mean dose that is often sufficient for
pain reduction (eg Amitriptyline 25–75 mg/day) is
smaller than doses necessary to achieve antidepressive
effects.16 Calcitonin decreases bone resorption and
may help protect the structure of bony architecture.

It has an analgesic effect through the central serotoner-
gic system.17

Conclusions

This is the first reported patient with tetraplegia in
whom CRPS type I was present simultaneously in upper
and lower extremities. We conclude that CRPS type I
might be more common in SCI than is usually suspected,
and that tetraplegic patients should be carefully
evaluated for the presence of CRPS type I. As we have
shown in this case report, the possibility that CRPS type
I may simultaneously exist in upper and lower extre-
mities should also be taken into account in the treatment
of patients with tetraplegia.
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