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Summary Pain is a frequent problem following recent traumatic spinal cord injury (XI). Of specific concern in the 

rehabilitation setting is function-limiting hand pain which prevents optimal participation in therapy and limits independence. A 

treatable etiology of function-limiting hand pain in SC1 is the reflex sympathetic dystrophy syndrome (RSDS). The presentation of 

RSDS in patients with recent SC1 can be easily confused with that of dysesthetic (central origin) or radicular pain. Previous reports of 

RSDS associated with recent traumatic SC1 have not been based on specific clinical criteria outlined in recent literature, and 

treatment has not been evaluated by objective outcome measures. This report describes 5 cases of RSDS associated with recent 

traumatic SC1 that are identified by specific clinical criteria and are confirmed by a 3 phase bone scan. It is suggested that aggressive 

early intervention is necessary to obtain optimal functional outcome and minimize length of hospital-based rehabilitation. 
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Introduction 

Pain ia a frequent complication of traumatic 
spinal cord injury (SCI) and reported incidence 
estimates range from 11 to 94% [3,4,7,9-12,21-231. 
These studies of pain following SC1 are difficult to 
compare due to problems associated with classifi- 
cation of pain syndromes. A specific concern dur- 
ing rehabilitation is pain which limits optimal 
participation in therapy and achievement of self- 
care goals. Estimates of function limiting pain 

associated with SC1 vary from 11 to 34% [3,9,11, 
21,241. Radicular or dysesthetic (central origin) 

pain at or below the level of the zone of injury is 
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felt to be among the most common of the debil- 

itating pain syndromes [7,10,24]. A less common 

cause of diffuse upper extremity pain associated 
with recent SC1 is the reflex sympathetic dys- 
trophy syndrome (RSDS). Distal upper extremity 

edema, trophic skin changes, loss of active range 
of motion (ROM) and hyperesthesia are associ- 
ated with RSDS and can severely limit functional 
ability. 

In the last decade, clinical diagnostic criteria 

for RSDS have been proposed by Kozin and 

associates [14-161. The criteria they offered de- 
scribe four levels of clinical suspicion for RSDS 

based on the presence or absence of distal limb 
pain, distal limb edema and vasomotor instability 
(e.g., hyperhydrosis, decreased skin temperature). 
Additionally, the 3 phase technetium bone scan 
(TPBS) has been shown to be useful as an adjunct 
to the diagnosis of RSDS [8,16-19,27,30]. Objec- 
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tive measures for treatment efficacy have recently 
been introduced for RSDS and include measure- 
ment of active range of motion, limb volume, joint 
pain index and skin temperature [6]. 

This report describes five cases of RSDS associ- 
ated with recent traumatic SC1 and confirmed by 
TPBS. In individual cases, objective measures were 
obtained before and after treatment. 

Methods 

All patients in the report were admitted follow- 
ing acute SC1 to the U~versity of Mi~~gan Model 
Spinal Cord Injury Care System between Decem- 
ber, 1985 and February, 1987. Patient ages ranged 
from 23 to 55 years. Specific information concern- 
ing gender, level and completeness of injury, etiol- 
ogy. medical m~agement and time to onset of 
pain post-injury is described in Table 1. All pa- 
tients met the Kozin criteria for definite RSDS 
(diffuse distal limb pain, distal limb edema and 
vasomotor instability) or probable RSDS (diffuse 
distal limb pain and either distal limb edema OP 
vasomotor instability). Objective measurements of 
distal joint pain, limb volume, and active digit 
range of motion as described by Davidoff et al. [6] 
were obtained in individual cases at initiation of 
treatment and 8 weeks later. Grip strength was 
obtained simult~eously. Prior to treatment all 
patients underwent a TPBS follo~ng injection of 
15 mCi of technetium-99m methylenediphospho- 
nate, and results were interpreted using estab- 

TABLE I 

PATIENT CHARACTERISTICS 

lished criteria [14-16,191. All patients demon- 
strated diffusely increased radionuclide activity in 
the 3 h delayed images, consistent with the find- 
ings noted in the RSDS [14-17,191. 

Results 

Case I. A 55-year-old white female sustained a 
gunshot wound to the neck resulting in tracheal 
and esophageal lacerations, a C7 vertebral body 
fracture and a right C8, left Tl sensory and motor 
complete quad~ple~a. Upper extremity active 
range of motion was full and pain free during 
initial care. At 4 weeks post-injury, 2 days before 
transfer to the rehabilitation unit, she developed 
severe right shoulder pain with limited active and 
passive range of motion, tenderness to palpation 
of the MCP and IP joints and right hand edema. 
The patient was treated with aggressive passive 
range of motion exercise and analgesics for 2 
weeks without improvement. A rapid burst and 
taper of oral prednisone was given over a 2 week 
period. Hand volume and distal joint pain mea- 
sures decreased, while grip strength and active 
range of motion of the hand improved over the 
treatment period (Fig. 1). Full pain-free AROM of 
the shoulder was restored. Upper extremity pain 
and tenderness was resolved 1 month after ini- 
tiation of treatment. Follow-up 6 months after 
treatment revealed no recurrence of symptoms 
and a normal TPBS study. 

Case Age/sex Level Etiology Time of onset of Laterality Surgical 

pain from injury of pain stabilization 

(months) 

I 55/f C8 * Gunshot 1 Bilateral No 

II 27/m C6 * Gunshot 1 Right No 

III 53/m C6 ** Motorcycle Immediate Bilateral No 

accident 

IV 27/m cs * Fall Immediate Bilateral Yes 

V 50/f cx ** Fall 3 Right No 

* Denotes complete SCI. 

* * Denotes incomplete SCI. 
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Fig. 1. Pain and function measures before and during treat- 
ment of case I for reflex sympathetic dystrophy. 

Case 11. A 27-year-old black male suffered a C7 
comminuted fracture and C6 motor and sensory 
complete quadriplegia secondary to a gunshot 
wound. One month after surgical repair of soft 
tissue injuries the patient developed slow onset of 
bilateral severe burning pain along the radial 
aspects of both forearms and the first 2 digits. 
Poorly controlled by propoxyphene or acetamino- 
phen, the pain prevented any functional activities 
during acute care hospitalization. Six weeks post- 
injury the patient was transferred to the rehabili- 
tation unit, where evaluation revealed severely 
limited and painful passive range of motion at the 
shoulders, elbows, wrists and fingers, without bony 
block. Non-pitting edema and atrophic skin of the 
hands and digits were noted. Severe hyperesthesia 
with tactile defensiveness was found in both distal 
upper extremities. Initial differential diagnosis was 
dysesthetic pain at the zone of injury vs. RSDS. 
Hand radiographs revealed diffuse demineraliza- 
tion of the MCP and IP joints bilaterally. Aggres- 
sive medical intervention with corticosteroids was 
felt to be contraindicated due to a history of 
sepsis. Sympathetic blockade was refused by the 
patient. Treatment of upper extremity pain and 
contractures were a major rehabilitation team 
focus during the following 14 weeks of hospitaliza- 

189 

tion, and included frequent passive range of mo- 
tion stretching, tactile desensitization, splinting, 
serial casting and transcutaneous nerve stimula- 
tion. At discharge, pain and PROM were im- 
proved, but continued to be severe enough to 
interfere with achievement of functional goals. 
Follow-up 12 months later found pain complaints, 
limitations in PROM and functional activities un- 
changed. 

Case 111. A 53-year-old white male sustained 
head, face and neck injuries (cervical hyperexten- 
sion) in a motorcycle accident, mild (4/5) bi- 
lateral weakness of grip and intrinsic hand muscles, 
as well as minimal sensory impairment in lower 
cervical dermatomes, suggesting a C6 incomplete 
spinal injury. Recovery of motor and sensory defi- 
cits improved with non-surgical management. 
During a 1 week hospitalization, he became inde- 
pendent in ambulation and self care, although he 
continued to complain of hand pain. At SC1 clinic 
follow-up 10 weeks after injury, he reported bum- 
ing pain in digits 4 and 5 and in the medial 
forearms, as well as finger stiffness and hand 
weakness. Examination revealed mild grip and 
intrinsic muscle weakness, sensory loss, decreased 
AROM, tenderness of the IP joints of digits 4 and 
5 and mild edema of the hand. No trophic changes 
were noted. Electrodiagnosti~ studies were nega- 
tive for compressive mononeuropathy affecting the 
upper extremities (e.g., tardy ulnar palsy). An 
out-patient therapy program involving aggressive 
AROM, desensitization and moist heat for 2 
months improved, but did not resolve, his symp- 
toms. A rapid burst and taper of oral corti- 
costeroids was given. Although the patient re- 
ported improvement in subjective complaints, ob- 
jective measures failed to show improvement. 
Three months after the steroid burst, symptoms 
had improved sufficiently to allow the patient to 
return to full-time employment. 

Case IV. A 32-year-old white male sustained 
cervical fracture at C4,5 and C5,6 with a C6 
fracture-dislocation as a result of a 12 ft fall. 
Within 24 h he complained of diffuse bilateral 
upper extremity pain and developed increasing 
tactile defensiveness. These abnormalities per- 
sisted during acute care, in spite of frequent PROM 
and splinting. Following cervical fusion and halo- 



vest cervical immobilization, he was transferred to 
the rehabilitation unit at 5 weeks post-injury. At 

that time, he showed sensory and motor incom- 
plete C8 quadriplegia, bilateral edema of the 

hands, MCP and IP tenderness, and limitations in 

AROM of the digits secondary to pain. A rapid 
burst and taper of corticosteroids was initiated in 
coordination with desensitization techniques and 

aggressive AROM exercises. A decrease in objec- 
tive findings and subjective complaints was noted 

by the third day of intervention. His rehabilitation 

program then followed an unremarkable course. 
No recurrence of pain was noted during 6 months 

of follow-up care. 
Case I/. A 50-year-old white female with spastic 

quadriplegia and dystonia secondary to cerebral 

palsy, sustained a cervical hyperextension injury 
during a transfer, associated with the onset of 

flaccid C8 sensory-motor incomplete quad~plegia. 
She regained pre-injury spastic motor control of 
the lower extremities during 3 weeks of inpatient 

hospitalization, but continued to have persistent 
weakness of the upper extremities at discharge to 

her group home. At SC1 clinic follow-up 3 months 
post-injury, she complained of right shoulder and 
hand pain. Examination revealed pitting edema of 

the right hand, periarticular and MCP pain on 
palpation, and limited AROM of the shoulder 

secondary to pain. Symptoms improved with an 
AROM program and nonsteroidal anti-inflamma- 

tory agents over the following 3 months. 

Discussion 

Proper diagnosis of the RSDS in traumatic SC1 
identifies a treatable etiology of function-listing 
pain which retards rehabilitation progress and im- 
pairs independence. Medical management of the 

RSDS varies from that of dysesthetic (central 
origin) or radicular pain, Since treatment with 
corticosteroids or regional/ peripheral sympa- 
thetic blockade is not without risk, reasonable 
certainty of diagnosis is desired [2,13,16,20]. Like- 
wise, dorsal root entry zone ablation, which has 
possible utility in the management of severe radic- 
ular SC1 pain, would be totally inappropriate as 
part of the treatment program for the RSDS 1231. 

Therefore, development of specific criteria for di- 
agnosis of and objective measures for outcome are 

essential. The patients in this series showed char- 
acteristic signs which differed from those noted in 
patients with dysesthetic (central origin) or radicu- 

lar pain. Radicular pain following SC1 occurs in a 
distinctive dermatomal or nerve root distribution 
at the zone of injury [lo]. Dysesthetic pain can 

easily be confused with RSDS, since both diffuse 
burning pain and tactile defensiveness may be 

seen at or below the zone of injury [7,10]. Davi- 
doff et al. [7] noted several characteristics com- 

monly found among patients with dysesthetic pain 
including incomplete sensory injuries, increased 

incidence among paraplegics, penetrating wounds 
to the spinal cord, and conservative management 

of the spine fractures. In this study, all patients 
had C6, C7 or CX quadriplegia. Two spinal in- 
juries were associated with gunshot wounds, and 2 
patients had incomplete centrai cord syndromes. 

Patients in both groups were usually managed 
with non-operative immobilization, rather than 
surgical stabilization. In both dysesthetic pain and 
RSDS patient groups, onset occurred within the 
first year of injury. It would appear that level. 

etiology, completeness of injury and type of 
management of the spinal fracture do not dif- 

ferentiate between patients who develop dys- 

esthetic pain or the RSDS. 
Previous reports of RSDS associated with SC1 

have been based primarily on physical examina- 

tion and included no objective measures for clini- 
cal findings or treatment outcome. Ohry [25] de- 
scribes 2 cases of ‘shoulder hand syndrome,’ a 
subset of RSDS, in a series of quadriplegic pa- 
tients with shoulder pain. Andrews and Armitage 
(11 reported that 4 of 19 quadriple~c patients with 
hand pain had radiologic evidence of Sudek’s 
atrophy, a roentgenologic finding associated with 

the later stages of RSDS [17]. Wainapel [28,29] 
reported 2 cases of recent quadriplegia with the 
RSDS, 1 of which had documentation of abnormal 

skin temperatures and hyperhydrosis requiring 
therapeutic intervention for suspected RSDS. 

None of these reports used standardized criteria 
for the clinical diagnosis of the RSDS. such as 
those proposed by Kozin 1161. Measures of hand 
volume, grip strength, joint tenderness and AROM 



of the hands, as detailed in case I, allowed for 
documentation of findings and response to treat- 
ment in this study 161. Incidence data was not 
discussed in this report, since the study described 
patients who were referred for inpatient rehabili- 
tation, rather than all patients with a traumatic 
myelopathy. 
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