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ABSTRACT
Three phase bone scintigraphy (TPBS) may be useful in the diagnosis of complex regional pain
syndrome (CRPS).  Delayed images demonstrate a pattern of diffuse increased activity, with
juxta-articular accentuation that appears to be the most suggestive of CRPS.  Case:  A 23-year-
old right handed Hispanic female with sustained C5 ASIA A tetraplegia following traumatic
spinal cord injury (SCI).  She is underwent C5-C7 anterior and C4-T1 posterior decompression
and fusion with C5-C6 and C6-C7 diskectomy.   In the acute inpatient rehabilitation setting,
she suffered frequent episodes of autonomic dysreflexia (AD) due to constipation, kinked
urinary catheter, and positional changes, the latter occuring during transfers.  In addition, she
complained of sacral dysesthesias not relieved by rest or medications. Three phase bone
scintigraphy (TPBS) was obtained sixteen weeks post SCI to exclude heterotopic ossification
(HO) as an exciting cause of her AD.  The study did show during blood pool phase, mildly
increased uptake in the knees and hips bilaterally; in the delayed phase, there was increased
symmetric uptake in the hips, knees, ankles, and feet.  These findings were initially interpreted
to be suggestive of ÔarthritisÕ without evidence of HO.  A second read described a
pauciarticular or juxta-articular pattern of uptake consistent with that seen in complex regional
pain syndrome (CRPS) or neurogenic arthropathy. She was empirically started on a prednisone
taper and had less frequent episodes of AD related to positional change.  Discussion:  In this
case where positional change appeared to be the primary precipitating event of
AD, the diagnosis of CRPS elucidated by TPBS seemed logical, and was further confirmed by
her significant improvement with steroid treatment.  Conclusion: TPBS may be used to
identify CRPS as a potential cause of AD associated with positional change in SCI.    
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A 23-year-old right handed Hispanic female with no significant past medical history, except
for  first trimester intrauterine pregnancy, suffered traumatic motor vehicle accident when her
car was crushed by a fallen tree during a storm.  She sustained burst-type fractures of the C6
and C7 vertebral bodies with retropulsion of the posterior aspects of C6 and C7 towards the
spinal canal resulting in C5 ASIA A tetraplegia. She is underwent emergent C5-C7 anterior
and C4-T1 posterior decompression and fusion with C5-C6 and C6-C7 diskectomy.  The
patient was transferred for acute rehabiliation 3 weeks post SCI. She suffered frequent
episodes of autonomic dysreflexia (AD) most often due to positional changes such as being
turned in bed or being transferred to wheelchair using a transfer board.  She also complained
of sacral dysesthesias not relieved by rest or medications such as baclofen, gabapentin, or
pregalbalin.   Examination did not reveal lower extremity stiffness or edema; the skin was
warm and pressure ulcers were not present; gluteal and lower extremity musculature was
atrophied.  Three phase bone scintigraphy (TPBS) was performed for further evaluation
(Figure 1). Initial interpretation was that there was no evidence of heterotopic ossification and
that the increased uptake in the knees, hips, ankles, and feet could represent arthritis.  Upon
further review, a second interpretation described a pauciarticular or juxta-articular pattern of
uptake consistent with that seen in complex regional pain syndrome (CRPS) or neurogenic
arthropathy. She was empirically started on a prednisone taper and immediately had less
frequent episodes of AD related to positional change.  Her rehabilitation was abbreviated due
vague complaints of right flank pain, and she was found to have acute acalculous cholecystitis
requiring laprascopic cholecystectomy.

We present a case of TPBS being used to diagnose CRPS as a cause of AD related to
positional changes of a patient with SCI.  Pain is common in SCI and is often not centrally
mediated or related to zone of injury, thus CRPS should be in the differential diagnosis.  AD is
a well-known phenomenon associated with SCI, and a history of episodes related to positional
changes as occurs during bed to wheelchair transfers was recognized as precipitating event in
this case. TPBS shows a typical diffuse juxta-articlular uptake pattern on delayed imaging and
is quite specific for CRPS while excluding other diagnoses such as HO.  With proper diagnosis
and prompt treatment by the physiatrist, rehabilitation of SCI may be continued and the
complications of CRPS and AD may be prevented.  Review of scintigraphic findings and
sharing of clinical f indings with the radiologists will avoid misdiagnosis.

CRPS is a clinical diagnosis characterized by pain and autonomic disturbances and has
association with trauma and SCI.  When involving the upper or lower extremities, edema and
trophic changes may be present.  In patients with SCI, CRPS may be a cause of AD.  CRPS
has not been previously reported to account for sacral dysesthesia or episodes of AD related to
positional changes. More commonly, an estimated 20-40% of patients with SCI may have
evidence of HO[1].  As in this case, TPBS may be useful in identifying these cases and
differentiating CRPS from HO. TBPS shows a typical pattern of increased flow on the
radionuclide angiogram, diffuse increased blood pool phase activity, and diffuse increased
delayed activity suggestive of CRPS[4]. Delayed phase TPBS will demonstrate diffuse juxta-
articular uptake pattern with 96% sensitivity and 98% specificity[1].  Findings on delayed
TPBS are present in early or subacute clinical stages of CRPS and correlate well with areas of
pain[2].  Pain is a frequent occurrence in SCI with estimated incidence of 94%[1] However, the
incidence of CRPS remains fairly low due to misdiagnosis or protective effect of post-
traumatic steriod administration following acute SCI[1].  Bilateral involvement of CRPS is
common, occurring in 18-55% of patients[2].  Improvement in CRPS symptoms have been
reported following administration of systemic corticosteriods[2].  Mobilization is key in the
rehabilitation of SCI and in the treatment of CRPS.  Treatment of CRPS with corticosteriods
facilitates function by relieving disability caused by pain and immobility.  AD is characterized
by disproportionate physiologic response to seemingly noxious stimuli and may be related to
exacerbation of CRPS[3].  In this case where positional change appeared to be the primary
precipitating event of AD, the diagnosis of CRPS elucidated by TPBS seemed logical, and was
further confirmed by significant improvement following steroid treatment.  In this case,
completion of the full course of corticosteriod taper and follow-up with post-treatment TPBS
would have been ideal.
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Figure 1. Following injection of technetium Tc 99 methylene diphosphonate
(MDP), flow and tissue phase images from the hips to the toes were obtained.
Subsequently delayed images were obtained.  The flow phase demonstrated
symmetric, normal flow.  Blood pool phase demonstrated mildly increased uptake
in the hips (A) and knees (C) bilaterally. Delayed phase demonstrated increased
symmetric uptake in the hips (B), knees (D), and feet (E) bilaterally.
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