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INTRODUCTION: Hallux valgus is a common deformity encountered, but remains a complex clinical entity. Fourth 
generation minimally invasive (MIS) techniques consisting of a percutaneous distal metatarsal transverse osteotomy 
combined with an Akin osteotomy have been utilized to address mild to severe hallux valgus deformities. Benefits of a 
MIS approach include improved cosmesis, faster recovery, lower opiate requirement, immediate weight-bearing, and 
favorable outcomes relative to a traditional, open procedure. An understudied area with respect to hallux valgus correction 
is the effect that osteotomies can have on the articular contact properties of the first ray following correction. 
METHODS: 
Sixteen paired cadaveric specimens were dissected to include the first ray and tested in a customized apparatus. 
Specimens were randomized to receive a distal transverse osteotomy translated either 50% or 100% of the width of the 
first metatarsal shaft. The osteotomy was performed with either a 00 or 200 distal angulation of the burr relative to the shaft 
in the axial plane. Specimens were tested in the intact state and following the distal first metatarsal osteotomy for peak 
pressure, contact area, contact force, and center of pressure at the first metatarsophalangeal joint (MTP) and first 
tarsometatarsal joint (TMT). An Akin osteotomy was then performed on each specimen and peak pressure, contact area, 
contact force, and center of pressure were recalculated. 
RESULTS: 
There was a notable decrease in peak pressure, contact area, and contact force across the TMT joint with greater shifts of 
the capital fragment. However, at 100% translation of the capital fragment, distal angulation of the osteotomy by 200 

appears to improve loading across the TMT joint. Addition of the Akin osteotomy at 100% translation also aids in 
increasing the contact force across the TMT joint. The MTP joint is less sensitive to changes in shifts and angulation of 
the capital fragment. The Akin osteotomy also leads to increased contact force across the MTP joint when the capital 
fragment is translated 100%. 
DISCUSSION AND CONCLUSION: 
While the clinical significance is unknown, larger shifts of the capital fragment lead to greater load alterations at the level 
of the TMT joint than the MTP joint. Distal angulation of the capital fragment and the addition of an Akin osteotomy can aid 
in reducing the size of those changes. The Akin can lead to increased contact forces at the MTP joint with 100% 
translation of the capital fragment.

 

 

 
 


