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Abstract

BACKGROUND: During total knee arthroplasty surgery, second metatarsal shaft axis is consider as a reference, but its position
through the ankle joint is unclear.

OBJECTIVE: To establish a new laser aiming reproducible standard full-length lower limb radiography, to use the method to
evaluate the relationship between the second metatarsal shaft axis and the center of the ankle in healthy southern Han Chinese
adults.

METHODS: All subjects were divided into 3 groups: @ The new method was adopted to mark skin by same tester who guided the
filming position of patients. @ The new method was adopted to mark skin by different testers. @& Routine radiography was used
as control without mark. Twice radiography was done for each subject.

RESULTS AND CONCLUSION: There was no difference of the testers in the group 1 and group 2 (P=0.729), but had difference in
the group 1 and group 3 (P=0.017). Absolute value in two radiography of the groups 1 and 2 was lower than that of the group 3,
repeatability in the groups 1 and 2 was higher than the group 3. Using the new method, the ratio of the distance from the second
metatarsal shaft axis to the medial and lateral ends of the transverse axis of the ankle was 1.06+0.882. The view that the second
metatarsal shaft axis passes the center of the ankle is acceptable clinically.

Zhu Q, Xu DL, He PH, Deng BF. Relationship between the second metatarsal shaft axis and the center of the ankle in healthy
southern Han Chinese adults: Evaluated by laser aiming reproducible standard lower limb radiography.Zhongguo Zuzhi
Gongcheng Yanjiu. 2012;16(22): 4062-4066. [http://www.crter.cn  http://en.zglckf.com]
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Figure 1 The point 2 mm medial to the center of the
ankle was marked
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1: Laser demarcation device; 2: Cassette; 3: Tube

Figure 2 Position of the subject and the laser demarcation
device
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b: Three rods coincide with each
other at the film

a: 1 represents a projective
plane perpendicular to the
horizontal plane emitted by the
laser demarcation device, the
projective plane represents the
direction of the X-ray

Figure 3 Laser and X-ray film
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a: Center of the ankle b: Relationship of the axis of the
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Figure 4 Relationship of the second metatarsal and ankle
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Item Same tester LI Routine ®
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n 30 30 30
Male/female (n) 15/15 14/16 16/14

Age (yr, xts) 22.3+1.4 22.4+1.9 21.8+0.7 0.190
Height (xs, cm) 165.3+£7.2 166.6+8.8 169.1+5.0 0.119
Body mass (xts, kg) 54.3+8.0 55.4+8.5 57.3t3.2 0.259
Body mass index 19.8+1.5 19.8+1.7 20.1+1.4 0.746

(s, kg/m?)
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