
Introduction
The medial femoral trochlea flap is a motion-preserving option for 
treating recalcitrant scaphoid proximal pole nonunion. This 
technique involves resecting a substantial portion of the 
scapholunate interosseous ligament; however, by oversizing the 
osteocartilagenous segment and “overstuffing” the scaphoid, 
restoration of carpal relationships can be achieved.  The effects of 
overstuffing on radiocarpal contact pressures have not been 
evaluated. The purpose of this study is to characterize the effect 
of scaphoid overstuffing on force transmission across the 
scaphoid and lunate facets of the radius.

Methods
Eleven fresh frozen cadaveric upper extremities without evidence 
of prior wrist injury or surgery were identified and selected for this 
study. The proximal radii and ulnae were exposed and 
disarticulated from the elbows.  The forearms were mounted to a 
fixed frame for all measurements.  Flexor and extensor tendons of 
the wrist and extrinsic flexor tendons of the fingers were captured 
with looped suture for suspending weight.  Dorsally, the 
radiocarpal joint was opened, and electronic pressure sensors 
were introduced and secured (Figures 1A-B).  

Three different states were evaluated: native, scapholunate 
dissociation (SLD), and overstuffed (OS). SLD was confirmed 
radiographically after complete division of the scapholunate 
ligament. OS was created by placing a 4 mm wafer in an 
osteotomy site at the scaphoid waist, which was fixated with a 
headless compression screw (Figure 2A-B).

Pressures were measured in five positions: full wrist flexion, 30o

flexion, full wrist extension, 30o extension, and clenched fist. Wrist 
flexion was simulated by attaching a 2.3 kg weight to each of the 
primary wrist flexors.  Wrist extension was simulated by attaching 
two 2.3 kg weights to the wrist extensors. Clenched grip was 
simulated by attaching a 2.8 kg weight to the finger flexors while 
simultaneously attaching 2.3 kg weights to the wrist extensors. 
30o flexion and extension positions were simulated using a 
prefabricated wooden frame. At each position the electronic 
sensor recorded contact pressures and areas across the 
scaphoid and lunate facets. Pressures were measured in kPa and 
contact areas in mm2.
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Figures 5
Average peak contact pressures and contact areas across the radiocarpal joint in both the lunate and scaphoid facet at each position

Results
In all functional positions, the overstuffed state had higher 
peak pressures across the scaphoid facet. This included 30o

wrist flexion (OS 383±221 vs native 266±250 vs SLD 
182±142; P=0.033), full wrist extension (OS 1068±767 vs
native 750±404 vs SLD 674±488; P=0.017), 30o wrist 
extension (OS 880±518 vs native 414±224 vs SLD 
368±212; P<0.001), and clenched fist (OS 1040±736 vs
native 736±364 vs SLD 614±381; P=0.023). In 30o wrist 
flexion, the contact area of the lunate decreased with 
overstuffing (OS 29±26 vs native 58±30vs SLD 41±21; 
P=0.026).
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Conclusion
In positions of wrist extension, overstuffing increases 
scaphoid facet contact pressures. 

In functional positions of wrist flexion, overstuffing 
increases scaphoid facet peak pressures and 
decreases lunate facet contact area.

Further study is needed to better understand the long-
term effects these changes in carpal kinetics may 
have.

Acknowledgements
This study was funded by the Raymond M. Curtis Research Foundation, Curtis National Hand 
Center, Baltimore, MD 

Figures 2A-C
Dorsal view of wafer inserted into scaphoid osteotomy demonstrating 
overstuffed state (A) with lateral (B) and anteroposterior (C) radiographic 
views showing headless compression screw placement

Figures 1A-B
Experimental apparatus with cadaveric upper extremity mounted and sensors 
secured, viewed from dorsal in flexion (A) and radial in extension (B)

Figure 3
Electronic sensor pressure map for the intact clenched fist
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Figure 4
Electronic sensor pressure map for clenched fist with overstuffed 
scaphoid
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