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Abstract . The purpose of this study was to establish a new method for quantifying
the amount of hallucal rotation on weight-bearing dorsoplantar radiographs and to
explore the relationships between hallucal rotation and hallux valgus deformity.

Methods: Anatomical features that enable assessment of the first proximal phalanx
rotation were identified at the medial tubercle of its proximal articular surface. A
Rotation Index (A/B x 100% : RI) was defined as the distance between the tip of the
medial tubercle and the long axis (A), and the distance between the most medial and
lateral edges of the proximal articular surface (B). The data were analyzed using a single
regression analysis to investigate the relation between the value of the RI and the first
proximal phalanx rotation (PRA). Using this single regression equation, the value of PRA
was calculated from the RI on each dorsoplantar radiograph. Measurements were made of
78 feet of 48 female patients with symptomatic hallux valgus. As a control, 58 normal feet
of 46 female subjects were also examined. A Pearson correlation coefficient was used to
evaluate the relationship between the PRA and the hallux valgus angle (HVA).

Results: A trend of decreasing RI with increasing pronation was observed, and the
relationship was approximately linear. At a pronation of 10 degrees, an average change in
the magnitude of the RI of 6.06% was observed. The mean value of the first proximal
phalanx rotation angle was 8.5° in the control group and 27.7° in the hallux valgus group.
We found that there was a high correlation between the amount of the first proximal
phalanx rotation angle and the hallux valgus angle. The regression coefficient was 0.68.

Conclusions: We conclude that the RI is reliable and useful for accurately assessing the
hallucal rotation under the weightbearing condition
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Fig. 1. Proximal phalanx of the big toe. (A) Dorsal aspect. (B) Plantar aspect.
(*medial tubercle for insertion of tendons of medial head of flexor hallucis brevis and abductor hallucis.
**lateral tubercle for insertion of tendons of of lateral head of flexor hallucis brevis and adductor

hallucis.)
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Fig. 2. Photograph of a rotation apparatus of the first
proximal phalanx
A protractor apparatus allowed rotational control
of the first proximal phalanx. The angle of inclina-
tion was maintained constant. The amount of the
first proximal phalanx rotation was sequentially in-
creased by 10° increments from the neutral position
to 60° of pronation.
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Fig. 3. Dorsoplantar radiographs and schema of each first proximal phalanx at 0°,
40° and 60° pronation angles. Anatomical features that enable assessment of
its pronation were identified at the medial tubercle of its proximal articular

surface.
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Fig. 4. A value of Rotation Index (A/B X 100%) defined as the rate of the X coordi-
nate values of the tips of the medial tubercles (A) and the distance between
the most medial and lateral points of intersection of its epiphysis and X-axis
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Fig. 5. Correlation between First proximal phalanx rotation angle and Rotation index. The cor-
relation between the rotation angle of the first proximal phalanx and the rotation index
was statistically significant ( y =0.83, p < 0.0001).
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Table 1. Radiographic Values for First Proximal Rotation

Control group Hallux valgus group
Subjects 58 feet of 46 patients | 78 feet of 48 patients
Mean hallux valgus 112° (SD=65" ) | 37.1° (SD=9.3" )
angle

Mean first proximal

phalanx rotation angle 85" (SD=5.5") 277 (Sb=13.1")

48D, standard deviation.

First proximal rotation

70 . (degree) ¥ =0.7254x +0.4576
v=0.68
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Fig. 6. Correlation between First proximal phalanx rotation angle and Hallux valgus angle. The correlation
between the rotation angle of the first proximal phalanx and the hallux valgus angle was statistically
significant ( y =0.68, p < 0.0001 ).
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