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INTRODUCTION 

Complex Regional Pain Syndrome (CRPS) is a poorly 
understood chronic, progressive neurological disorder 
that results in pain and vasomotor disturbances 
(Galer et al., 2000). Treatment options are very 
limited with much of the focus centered around highly 
invasive procedures or specialized medications with 
severe side effects (Dadure et al., 2005). With few 
treatment options available, many patients have been 
shown to be unresponsive. Given the nature of this 
disease, patients who are unresponsive to treatment 
options are at risk of the CRPS progressing. Patients 
in Stage 3 will experience thickened joints, which will 
lead to deformation, decreased range of motion and 
osteoporosis (McBride et al., 2005). These symptoms 
are detrimental to a patient’s quality of life, especially 
if it is present within the hands.  Orthotic intervention, 
such as Resting Hand Orthoses (RHO) have been 
used as a preventive measure to position the hand in 
a neutral position to minimize the stiffness and 
tenderness in the joint which can progress into joint 
thickening (Skirven et al., 2011). Despite the 
availability of a variety of RHO designed for patients 
with CRPS, many do not accommodate for the 
sensitivity to touch that patients will have in the 
affected area. Proposed customizable RHOs can be 
designed in accordance with the patient’s sensitivity 
areas incorporating high resolution casting and 3D 
technology. 

METHOD 

Two methods are presented: 1) Lifecasting integrated 
with Conventional Orthosis Design & Fabrication 
principles; and 2) 3D Scanning & Printing. 
1) A detailed cast of the hand is acquired using 
alginate and plaster. An RHO is fabricated using low-
temperature polymer via conventional thermoforming 
techniques around the high-resolution physical model. 
2) A 3D-scanned model of the hand, which is used as 
a template to design the RHO with software, is 
acquired. The 3D RHO model is fabricated using a 3D 
printer. With both methods, the designs of the RHO 
consider the sensitive areas due to CRPS and 
incorporate the resting hand orthotic position 
recommended by Walsh and Muntzer. 

.RESULTS 

Although early in the prototype stage, the customized 
RHO was successfully produced using both the 
traditional and 3D printing fabrication techniques.  

DISCUSSION 

Benefits of these methods include: Method 1) More 
precise/intimate contouring via detailed model. 

Method 2) Replicates of the RHO can be produced 
without requiring a physical hand cast, and a patient's 
precise measurements can be serially documented.  

CONCLUSION 

Integrating 3D scanning and 3D printing into the field 
of orthotics is something that has become more 
popular as this form of technology advances. 
However, the designing and fabrication of customized 
RHO for patients with CRPS is an area that has not 
been explored until now. Companies such as OCSI 
and Orfit have RHO that are designed specifically for 
patients with CRPS, however they do not take into 
account the sensitivity that is often associated with 
this disease. With limited treatment options available, 
patients are at a higher risk of progressing into Stage 
3. Introducing a customized RHO that accommodates 
for the sensitivity that is often present in the affected 
limb can not only create a more comfortable 
experience for the patient, but it can reduce the 
chance of joint thickening and osteoporosis from 
developing in the hand. Designing a CRPS-specific 
RHO using both traditional and more modern 
fabrication approaches that can be adapted as the 
field progresses could encourage patients to wear 
their orthoses if they can minimize pain due to 
sensitivity.   

CLINICAL APPLICATIONS 

RHO have been prescribed to patients with CRPS in 
their hand as they enter into Stage 3 of the disease to 
prevent the progression of joint thickening which can 
later lead to the development of osteoporosis. 
However, the RHO available do not accommodate for 
the sensitivity that the patients have in the affected 
area. Customized RHO that minimize contact with the 
sensitive areas will reduce the progression of joint 
thickening while providing an overall more enjoyable 
experience for the patient.    
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