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Evaluation of the Outcomes according to Etiology in the Pediatric
Pes Planovalgus after Lateral Column Lengthening: By Radiologic
and Pedobarographic Measurements

Won Gyun Lee, M.D. and Sung Taek Jung, M.D,, Ph.D.”"

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

Purpose: Pes planovalgus is one of the most common foot deformities among pediatric orthopedic diseases and is divided into idiopathic
and neuromuscular planovalgus according to its etiology. This study evaluated the radiologic and pedobarographic outcomes of the
treatment for pes planovalgus in children treated with lateral column lengthening, compared the outcomes according to the etiology, and
investigated the correlation between the radiologic and pedobarographic findings.

Materials and Methods: Sixty-three patients (97 feet), who underwent lateral column lengthening, were divided into groups of
30 patients (47 feet) with neuromuscular disease and 33 patients (50 feet) with idiopathic etiology. The preoperative, immediately
postoperative, 1 year, and 3 year follow-up radiographic measurements on the plain radiograph antero-posterior (AP) and lateral view were
compared. In pedobarography, the foot pressures were subdivided into 4 areas to measure the contact time, contact area, peak pressure,
and maximum force. The pre- and postoperative pedobarographic measurements were compared and the correlations between the
radiographic and pedobarographic measurements were evaluated.

Results: The radiographic index at the 1st postoperative year and 3rd postoperative follow-up did not show significant differences
according to the etiology. In pedobarography, idiopathic planovalgus showed a significant increase in the maximum force in the hindfoot
and forefoot. The correlation between the radiologic findings and pedobarographic findings was statistically significant between
the tibiocalcaneal angle in the lateral view and the maximum force, and the contact area of hindfoot on pedobarography, between
tibiocalcaneal angle in the lateral view and the contact area of the toes in idiopathic planovalgus. In neuromuscular planovalgus, the peak
pressure in the hindfoot had a strong negative correlation with talonavicular coverage angle in the AP view and talo-1st metatarsal angle,
and the talohorizontal angle in the lateral view.

Conclusion: Lateral column lengthening is an effective surgical procedure for flatfoot patients. On the other hand, the radiographic
examination has limitations for accurate assessments of the postoperative results and prognosis. Qualitative and quantitative evaluations
are available by pedobarography and it is a useful instrument for an evaluation of planovalgus when used in conjunction with radiography.
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Figure 1. Radiographic parameters for an evaluation of pes planovalgus.
A, talocalcaneal angle; B, talonavicular coverage angle; C, talo-1st
metatarsal angle (antero-posterior view); D, talo-1st metatarsal angle
(lateral view); E, calcaneal pitch; F, talocalcaneal angle; G, talo-horizontal
angle; H, tibiocalcaneal angle.

Table 1. Radiology Results

Group comparison
p-value (idiopathic/

POD 3 years

POD 1 year

Immediate-POD

Variable

|diopathic Neuro-muscular
neuromuscular)

Neuro-muscular

Idiopathic

—
<
=
&)
%]
>
=
o
2
=]
D
=

|diopathic

0.714

6.3+7.0
26.3+7.3

Talo-1st metatarsal angle (°)*

Antero-posterior

0.122
0.125
0.181

21.7+11.1 29.9+6.3 29.6+9.4 32.3+7.8

9.2+5.6

28.7+9.1

Talocalcaneal angle (°)*

8.2+8.3
6.6+4.9

11.3+8.0
19.4+7.9
42.2+8.4

10.2+8.9

11.9+8.6

9.0+7.5

Talonavicular coverage angle (°)
Talo-1st metatarsal angle (°)

Lateral

0.206
0.920

17.4+4.4
42.2+5.0

18.6+7.5

43.6+7.7

16.0+4.9
41.5+7.4
25.5+6.1

21.5+5.7

40.0+8.4

22.2+55

Calcaneal pitch (°)

32.8+10.1

Talocalcaneal angle (°)*

0.142
0.956

20.1+5.7 25.1+6.9 24.9+4.4 23155
69.7+10.8 70.2+8.8

77.2+10.3

17.7+5.6

78.9+10.5
Values are presented as mean=standard deviation. Statistical significance test was done by repeated measures ANOVA (*p<0.05). POD, postoperative day.

Talohorizontal angle (°)

70.9+6.5

71.5+4.8

Tibiocalcaneal angle (°)
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Table 3. Pedobarographic Measurements at Pre- and Postoperative according to Etiology

Variable Hindfoot Midfoot Forefoot Toes

Peak pressure (kPa)

Preoperative, idiopathic 300.0+52.6 112.7+31.4 272.7+91.8 368.5+155.9

Preoperative, neuromuscular 182.4+70.8 205.7+173.8 337.4+120.1 269.5+180.9

Postoperative, idiopathic 357.7+42.9 129.8+58.4 314.2+66.8 346.9+262.4

Postoperative, neuromuscular 243.9+173.8 177.7£154.5 268.6+169.3 243.5+137.5
Maximum force (N)

Preoperative, idiopathic 304.2+99.8* 170.7«70.8 317.3+64.6* 128.7+68.1

Preoperative, neuromuscular 170.1+86.9 176.5+67.8 215.7+142.3 83.8+80.5

Postoperative, idiopathic 372.8+159.3" 173.3+103.7 463.7+178.6 138.4+129.3

Postoperative, neuromuscular 216.2+144 .4 164.9+94.2 247.3x174.9 76.4+60.3
Contact area (cm?’)

Preoperative, idiopathic 27.9+7.2 36.6+14.1 44.2+8.1 17.3+7.6

Preoperative, neuromuscular 24.1+3.9 35.6+10.2 35.7+14.3 11778

Postoperative, idiopathic 29.2+7.1 32.4+17.7 471114 16.5+7.6

Postoperative, neuromuscular 25.9+5.8 29.2+13.3 35.4+16.1 13.8+5.3
Contact time (%ROP)

Preoperative, idiopathic 63.3+10.6 63.9+8.6 75.6+9.7 70.3+15.6

Preoperative, neuromuscular 59.9+12.2 73.0£10.7 94.1+£3.5 71.7+33.4

Postoperative, idiopathic 64.8+6.9 63.3+10.9 82.4+4.7 64.4+12.3

Postoperative, neuromuscular 64.3£12.7 71.7€16.7 90.9+5.6 80.6+17.9

Values are presented as mean=standard deviation. Statistical significance test was done by Wilcoxon signed-rank test (*p<0.05). %ROP, percentage
of roll over process.

Table 4. Correlation between the Radiographic Parameters and Pedobarographic Measurements

Hindfoot
S Peak pressure (kPa) Maximum force (N)  Contact area (cm?)  Contact time (%ROP)
Talo-1st metatarsal angle Correlation -0.538 -0.498 -0.481 -0.303
p-value 0.002* 0.005* 0.007* 0.103
Talocalcaneal angle Correlation -0.537 -0.525 -0.514 -0.307
p-value 0.002* 0.003* 0.00* 0.099
Talohorizontal angle Correlation -0.511 -0.532 -0.540 -0.338
p-value 0.002* 0.003* 0.002* 0.067

*p<0.05. %ROP, percentage of roll over process.
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