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We could not validate the association

between metatarsal protrusion and 

hallux abductovalgus deformity.
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PURPOSE

• It has been hypothesized that a longer 1st metatarsal (i.e. 

Increased Metatarsal Protrusion) experiences a larger 

portion of forefoot loading, resulting in hallux 

abductovalgus (HAV) deformity

• This study explores the “Metatarsal Protrusion” theory by 

applying the definition for HAV deformity found in 6 prior 

works used to establish this theory, and applying them to 

radiographs to test if the theory can be validated

METHODOLOGY

• AP/Lateral radiographs of 100 patients were used

• Non-adjusted = Metatarsal protrusion was determined 

from AP view alone

• Bi-plane Adjusted = Metatarsal protrusion determined by 

trigonomic calculation from both AP and Lateral views

• Metatarsal protrusion then tested for association with 

HAV deformity defined by various methods using Student 

t-test (one tail)

RESULTS

• 6 prior works had attempted to characterize the 

metatarsal protrusion theory

• We applied each paper’s separate definition for HAV 

deformity to our data

• 4/6 conclusions from prior works matched our data, 

however p-values in those analyses were ~0.04

• There was no statistical difference between non-adjusted 

and bi-plane Adjusted data

• Results did not change whether the metatarsal protrusion 

was derived from non-adjusted or bi-plane adjusted data

DISCUSSION

• We did not find an association between the metatarsal 

protrusion and HAV deformity

• Further examination of classical works establishing the 

metatarsal protrusion theory revealed small sample 

populations with confounding variables (i.e. rheumatoid 

arthritis, pediatric-only populations, non-specific 

measured definitions) Get the full paper here
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