
• Six upper limb models generated from computed
tomography images and active motion simulator data
were selected from a departmental database

• Scaphoid malunion models were created using 3D
modelling software (Figure 1). A 2mm section from
the scaphoid waist was removed to simulate
comminution. The distal pole was then translated
along the long axis of the scaphoid until the volar
cortex contacted the proximal pole.

• The distal pole was angulated relative to the proximal
pole at angles of 0°, 15°, 25°, 35°, 45°, and 55°. The
resultant space between the two fragments was filled
by interpolating the face of the osteotomy site of the
proximal pole
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• Alterations to scaphoid shape may result in altered
carpal mechanics causing painful, limited wrist
motion.1

• Clinically, there are many reports of symptomatic
patients successfully treated with operative
reconstruction of the scaphoid. 2-4. Conversely, other
authors have failed to elucidate a relationship between
malunion severity and functional status.5–8

Objectives
• Assess the relationship between radioscaphoid joint 

contact and scaphoid malunion using a validated 
computational model 8

• Each scaphoid model was simulated with its
associated radius in 3 different wrist positions: 40°
extended, neutral (0°), and 40° flexed

• Iterative point-to-point distance algorithm9 was used
to determine absolute mean distance between surfaces
in each of the 6 scaphoid models (Figures 2 & 3)

• Absolute distance ≤ 0mm between surfaces was
considered joint contact

• Inter-bone algorithm used to assess radioscaphoid
joint congruency

• Centroid of articular contact area patch calculated for
intact and reconstructed scaphoid

Contact Area
• Joint contact maps were created for each specimen and 6

scaphoid models (Figure 4).
• There was a significant association between malunion

severity and joint contact areas at the radioscaphoid joint
for all wrist positions (p<0.01). (Figures 5-7).

Articular Contact Centroid
• Increasing scaphoid malunion was associated with a

significant ulnar translation of the centroid of
articular contact area for all wrist positions (p =
0.02). In the extended position, there was also a
significant volar translation (p<0.01) (Figure 8)

• In this computational model, scaphoid malunion severity
was associated with increased joint contact and an ulnar
displacement of the point of maximal contact (centroid) for
flexed, extended, and neutral wrist positions. In the
extended wrist position there was also a volar displacement
of this centroid of joint contact
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Figure 5: Contact area for 40° extended wrist position. As scaphoid
malunion severity increases, joint contact area increases with the most dramatic
increase occurring at 35°

Figure 6: Contact area for neutral wrist position. As scaphoid malunion
severity increases, joint contact area increases, with consistent changes for
each incremental increase in malunion severity

Figure 7: Contact area for 40° flexed wrist position. As scaphoid malunion
severity increases, joint contact area increases with consistent changes across
each malunion severity
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