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Diagnostic Availability of Pedobarography and
Correlation of Radiographic and Pedobarographic
Measurements in Pediatric Flexible Flatfoot

Young-Jun Seol, M.D., Sung-Taek Jung, M.D.”, Hyun-Kee Yang, M.D., Keun-Bae Lee, M.D.,
Chang-Seon Oh, M.D., Young-Ju Jung, M.D., and Hang-Nan Cho, M.D.

Department of Orthopaedic Surgery, Chonnam National University Medical School, Gwangju, Korea

Purpose: The purpose of this study was to analyze the diagnostic availability and to examine the co-relation between pedobaragraphy and
radiography of pediatric flexible flatfoot.

Materials and Methods: Seventeen patients and ten normal children were studied. In radiographic evaluation, the talo-1st metatarsal
angle was measured on anteroposterior radiographs; and the talo-1st metatarsal angle, the talo-horizontal angle, the calcaneal pitch, and
the talocalcaneal angle were measured on lateral radiographs. In pedobarography, foot pressures were subdivided into eight areas for
measurement of contact time, ratio of measured area and to investigate the relation between the degree of the medial deviation of the
Center of pressure line and the radiographic measurements.

Results: Flat foot group and normal group showed statistically significant difference in every angle measured in lateral radiographs. The
foot pressure ratios of the lateral sides in forefoot and the medial and lateral sides of midfoot and the medial side of hindfoot between
the flexible flatfoot group and normal group showed statistically significant difference in pedobarography and ratio of contact area in
forefoot and hindfoot showed significant change in statistics but no changes in contact time. The relation between pedobarography and
radiography was investigated: foot pressure of the medial and lateral side of forefoot and the talocalcaneal angle showed significant
relation in statistics and foot pressure of the medial and lateral side of mid foot and every angle measured in lateral radiographs showed
significant relation in statistics. Contact time of midfoot and every radiographic value measured in lateral radiograph showed significant
relation in statistics and contact area of forefoot and midfoot showed significant relation with every radiographic value measured in lateral
radiographs. In addition, medial deviation of center of pressure line showed significant relation in statistics with talus-first metatarsal
angle measured on anteroposterior radiographs and talo-horizontal angle and talus-first metatarsal angle measured on lateral radiographs.
Conclusion: The results of this study showed correlation between radiologic methods and pedobarography in diagnosis of pediatric
flexible flatfoot and pedobarography is an useful tool in quantitative and qualitative analysis of the degree of foot deformity and medial
deviation of center of pressure line.
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Figure 1. Radiographic indices in a flatfoot. (A) Anteroposterior view: talo-1st metatarsal angle. (B) Lateral view: talo-1st metatarsal angle. (C) Lateral
view: calcaneal pitch. (D) Lateral view: talocalcaneal angle. (E) Lateral view: talo-horizontal angle.
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Figure 2. Pedobarographic result. (A) Foot pressure data. (B) Contact time data. (C) Contact area data. ROP, roll of process.
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Table 1. Radiographic Measurement

Flatfoot () Normal () Reference ()* p-value
Anteroposterior talo-1st metatarsal angle 20.7 (2.6-45.2) 18.3 (6.8-29.4) 0-15 0.502
Lateral talo-1st metatarsal angle 11.4 (4.2-45.2) 5.7 (1.2-9.9) 0-5 0.001"
Lateral calcaneo-pitch angle 11.9 (4.0-21.5) 16.1 (9.8-21.3) 15-20 0.001"
Lateral talocalcaneal angle 53.2 (35.1-64.1) 46.6 (37.9-50.3) 35-50 0.004
Lateral talo-horizontal angle 41.1 (22.0-49.8) 26.8 (18.3-38.6) 20-25 0.001"

Values are presented as median (range). Independent t-test was used. *Normal range of radiologic measurement is from Duk Yong Lee’s Pediatric
orthopaedics, 3rd edition. "Statistically significant.
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Table 3. Association between Pedobarographic Measurement and Radiographic Measurement of Flatfeet in Children
Anteroposterior talo-1st Lateral talo-1st Lateral calcaneo- Lateral Lateral

metatarsal angle metatarsal angle pitch angle talocalcaneal angle talohorizontal angle

Pressure ratio (%)

Midfoot medial 0.282 0.001* 0.001* 0.003* 0.012*

Midfoot lateral 0.260 0.001* 0.002* 0.001* 0.011*

Forefoot medial 0.078 0.114 0.099 0.019* 0.105

Forefoot lateral 0.163 0.240 0.117 0.009* 0.274
Contact time ratio (%)

Midfoot 0.123 0.001* 0.004* 0.001* 0.007*
Contact area ratio (%)

Forefoot 0.052 0.002* 0.001* 0.002* 0.007*

Midfoot 0.074 0.017* 0.003* 0.001* 0.008*

Bivariate correlation analysis was used. *Statistically significant.
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