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The movement of the elbow is provided by the humerus, the ulna and the radius. An elbow injury
such as bone fracture especially comminuted radial head will result in elbow movement dysfunction. It must be
treated with immediate excision, to remove all fragments, and replaced with prosthetics. The prosthetic is very
expensive; therefore, autologous bone graph replacement would be a good alternative treatment.

The objective of this study was to study a correlation between size and shape of the proximal part of
the radius and the proximal phalanx of the great toe and then determined their correlation coefficients in order
to test whether the proximal phalanx of the great toe could be used as a radial head replacement.

A hundred pieces of each adult radii and proximal phalanges of the great toe were use in this study.
The range of ages was 24-80 years. CT scans and medical image processing software, MIMICS, were used to
help reconstruct the 3D model of the bone. Reverse engineering techniqueé were used to measure the width,
length, circumference, inclination angle and volume of the head of the radius and the base of the proximal
phalanx of the great toe.

The mean widths of right/left of the radial head in males were 20.46+1.71/20.29£1.79 cm, and in
females were 20.58+1.61/20.11+1.55 cm respectively. The mean widths of right/left of base area of the
proximal phalanx of the great toe in males were 17.20+1.86/17.01£1.56 cm, and in females were
17.95+2.07/17.56x1.75 cm fespectively. The mean lengths of right/left of the radial head in males were
23.26+3.19/22.69+1.91 cm, and in females were 22.94+1.98/22.56+1.86 cm respectively. The mean lengths of
right/left of base area of the proximal phalanx of the great toe in males were 21.98%1.77/21.75£1.73 ¢m, and in
females were 22.18¥1.80/22.15i1.69 cm respectively.  The mean circumferences of the right/left of the
proximal part of the radius at 0.3, 0.6, 09 and 12 cm in males weré 68.07+5.57/67.67+5.86,
71.6445.75/70.71+5.93, 66.58+6.83/65.82+6.93 and 55.66+6.27/55.7146.43 cm, and in females were
68.42:45.42/67.68+5.10, 72.03+5.93/70.71£5.93, 66.0246.10/67.02+8.29 and 54.63+6.38/57.07£8.49 cm
respectively. The mean circumferences of the right/left of the proximal phalanx of the great toe at 0.3, 0.6, 0.9

and 1.2 cm in males were 61.80+5.41/61.07+4.98, 58.90+509/58.41+5.09, 51.97+5.15/51.59+5.26 and
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46.29+4.61/45.9944.90 cm, and in females were 63.2345.61/62.86+4.97,  61.41+5.80/61.69+6.65,
54.60+5.76/55.60+8.03 and 48.24+5.21/48.79+7.71 cm respectively. The mean inclination angles of right/left
of the radial head i males were 4.68°+1.80°/4.65° £1.79°, and in females were 4.26%1.63°73.81°0.94°
respectively. The mean ifxclination angies of right/left of the base area of the proximal phalanx of the great foe
in males were 9.62° +1.96 °/9.53 °£1.65 O, and in females were 10.58°+1.40%/9.34°+2.09° respectively, The
mcan volumes of the right/left of the proximal part of the radius at 1.2 cm in males were 3.86+0.68/3.83+0.72
cm, and in females were 3.81+0.69/3.87+0.80 cm respectively. The mean volumes of the right/left of the
proximal phalanx of the great toe at 1.2 cm in males were 2.43+0.44/2.4220.45 ¢m’, and in females were
2.65+0.39/2.5540.37 cm’ respectively. The correlation coefficient of the widths between the radial head and
the base area of the proximal phalanx of the great‘ toe in male were in range 0.43-0.70, and in female were in
range 0.60-0.73 respectively. The correlation coefficient of the lengths between the radia{l head and the base
area of the proximal phalanx of the great toe in male were in range 0.61-0.79, and in female were in range 0.61-
0.67 respectively. The correlation coefficient of the circumferences between the proximal part of the radius and
the proximal phalanx of the great toe at 0.3, 0.6, 0.9 and 1.2 cm in males were in range 0.65-0.80, and in female
were in range 0.59-0.87 respectively. The correlation coefficient of the inclination angles between the radial
head and the base area of the proximal phalanx of the great toe in male were in range (-0.30)-(-0.12), and in
fernale were in range (-0.24)-0.46 respectively. The correlation coefficient of the volumes between the
proximal part of the radius and the proximal phalanx of the great toe at 1.2 cm in male were in range 0.48-0.65,
and in female were in range 0.54-0.82 respectively. )
The correlation coefficient between size and angle of the proximal part of the radius and the proximal
phalanx of the great toe were relatively high. This study indicated that the proximal phalanx of the great toe

could be used as a replacement of the comminuted radial head fracture.





