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Figure 4: A wedge shaped scaffold (inset, bottom left) designed to address a waist fracture with significant bone loss is placed
into a cadaver following creation of 6mm defect through a volar approach (left). Radiographs in the AP (middle) and lateral (right) 
demonstrate placement of a cannulated screw through the implant holding the final construct in a stable position.

Introduction
•Scaphoid fracture is the most common carpal 
fracture and patients often present with nonunion 
and significant bone loss.

•Previous studies in our lab have shown that we 
can produce biomimetic scaffolds using µCT 
images that demonstrate rapid bone ingrowth in 
critical size femoral defects (Figure 1).

•The goal of this research project is to 
demonstrate production and placement of a 
patient specific scaffold designed to treat 
scaphoid nonunion with bone loss.

Methods•µCT image of a cadaver scaphoid is obtained.

•DICOM file is converted to STL and a scaffold is 
designed by manipulating the file to:• select a region of interest to restore bone 

loss and correct deformity• add a tract for screw placement• invert the internal trabecular pattern so 
bone ingrowth reproduces original structure

•Scaffolds are printed with a Stratasys fused 
deposition modeler using polybutylene 
terephthalate (PBT).

•A scaffold was placed into a cadaver scaphoid 
following creation of 6mm defect at the scaphoid 
waist.  The scaffold was secured using an 18mm 
cannulated compression screw.

Results
•Scaffolds can be produced in the shape of 
any any carpal bone (Figure 2).

•Scaffolds can be modified to incorporate a 
central tract for screw placement (Figure 3).

•Following creation of a significant bony 
defect at the scaphoid waist, a scaffold can be 
produced and placed to restore carpal 
alignment (Figure 4).

Figure 1: Scaffolds produced 
with a biomimetic trabecular 
structure (right) demonstrate 
600% more bone ingrowth 
compared to scaffolds 
produced with simple 
geometric porous structure 
(left). The top panels show 
CT images of scaffolds and 
the bottom panels show CT 
images of bone within 
scaffolds 5 months after 
placement in a canine femur. Figure 2 (above): Scaffolds can be produced in the shape of 

any carpal bone using CT imaging and free form fabrication. 
The carpal CT was used to produce a lunate (left) and 
scaphoid (right).
Figure 3 (below): A scaffold produced from the proximal half 
of the scaphoid is shown with a k-wire and cannulated 
compression screw through the central tract.

Discussion
•Scaffolds can be produced in a patient specific fashion to address carpal bone loss.

•Scaffolds can be modified to incorporate tracts for k-wire and cannulated screw placement. This is 
useful for surgical planning and execution.

•Current studies are developing scaffolds for use in a mini-pig model for in vivo testing of scaffold 
placement in a scaphoid defect.
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