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INTRODUCTION: The Complex Regional Pain Syndrome (CRPS) occasionally follows trauma or surgery to an extremity. The clinical
diagnosis of CRPS is often delayed as CRPS can resemble some of post-traumatic or post-operative states (pain, edema, loss of function,
etc.). Diagnosing CRPS at an early stage is important because treatment in the early stage affects the outcome. CRPS I is often accompa-
nied by a dysfunction of the sympathetic nervous system, which results in changes in skin perfusion of affected extremities. Schurmann
et al.(1) first reported the efficacy of Laser Doppler Fluxmetry (LDF) to diagnose CRPS I during early stages. The purpose of this study
was to further assess the role of LDF in the diagnosis of CRPS I, and to compare the efficacy of LDF with the Triple Phase Bone Scan
(TPBS) for the diagnosis of upper extremity CRPS I.

METHODS: A total of 45 subjects, aged between 26 and 56, were included in this study following IRB approval and inform patient con-
sent. Out of 45 subjects, 25 had a clinical diagnosis of CRPS I of one upper extremity while, and 20 were normal subjects. All 25 CRPS I
patients met the following criteria for diagnosis: edema, abnormal skin color, hyperhidrosis, joint stiffness, changes in skin temperature
from the opposite extremity and pain that was disproportionate to the causative event. Furthermore, there was no pain in single nerve dis-
tribution in any patient. Subjects were excluded from the current study if they had a history of smoking, Raynauds disease, cellulites, neu-
ropathy or current vasoactive medication. All 25 CRPS I patients had an LDF and a TPBS whereas the 20 normal subjects only received
an LDF measurment. The LDF was done with and without Mueller’s maneuver (an inspiratory gasp against resistance), which was used
to assess the function of sympathetic nervous system. LDF was done at 50 cm at a scan speed of 4 ms/pixel. The room temperature for the
LDF was kept constant at 23°C. Mueller’s maneuver was not used during the TPBS because of the long duration (3 hrs) of the TPBS and
because of the short transient duration of Mueller’s maneuver. Data were expressed as mean + SEM unless otherwise specified. Changes
in perfusion values for individual subject are expressed as the percent differences between the affected and control limbs. Perfusion changes
before and after Mueller’s maneuver were expressed as the differences in the perfusion values. The Z-test was used to compare the per-
centage of positive diagnosis between LDF and TPBS. In all cases, a P value <0.05 was considered significance.

RESULTS: In normal subjects, the differences in the perfusion values between two limbs averaged 2.2 = 0.5% (0.2 to 3.8%) before, and
2.240.6% (0.2 to 4.9%) after the Mueller’s maneuver (P>0.05, n=10). For patients with CRPS I, an abnormal perfusing value for the af-
fected limbs occurred in all 25 patients without Mueller’s maneuver. The differences between control and affected limbs averaged 15 +
1.4% ranging between 4.8% and 37%. After Mueller’s maneuver, two of 25 patients showed >90% decrease in the perfusion differences
between two limbs demonstrating a normal sympathetic function. Five patients showed partial decrease in the perfusion differences (30 to
90%). The remaining patients showed less than 30% or no changes in the differences indicating a severely impaired sympathetic function.
The TPBS was positive for the diagnosis of CRPS (by increased or decreased blood flow) in 9/25 (36%) patients, which is significantly
smaller than that of LDF (100%, P<0.001, Z-test).

DISCUSSION: The results of this study demonstrated that the LDF is very sensitive in detecting changes in skin perfusion in patients with
CRPS I, and is useful to assess the sympathetic function when combined with the Mueller’s maneuver. LDF was more reliable for the di-
agnosis of CRPS I than TPBS. The results of this study suggest that patient who has signs of CRPS I after surgery or trauma to an extremity
may be considered for a LDF examination. Results of this study also suggest that LDF may be used in selecting the patients for sympa-
thetic blockade, and also monitoring the progress of treatment.
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