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Figure 1 A-B.
(A) Lateral radiograph of the foot in standing
after tibialis anterior tendon transfer.
(B) Lateral radiograph of the foot in standing

after tibialis anterior tendon transfer with

calcaneal sliding 0SteOtomy «rerrerererreseeennen. 7
Figure 2 A-B.

Preoperative and postoperative kinematics(A)

and Kinetics(B) teeteererrerrersereniiniinii, 12,13
Figure 3.

Comparison between preoperative and

postoperative dynamic foot pressure
measurements .......................................... 15
Figure 4.

Preoperative kinematics of the Lknee and
changes 1in dynamic pedobarographs after

surgery n GrOUDS [ and II cececeeeeceereceaieceaness 18



Figure 5.

Preoperative and postoperative dynamic foot

pressure measurement in Groups [ & II --«---- 20
Figure 6.

Preoperative and postoperative kinematics and

kinetics of the ankle in Groups I & II +-+-+--+- 22
Figure 7.

Preoperative and postoperative kinematics and

kinetics of the knee in Groups [ & II «eeeeeeeee- 24
Figure 8.

Preoperative and postoperative kinematics and

kinetics of the hip in Groups [ & I «eeeeeeeeeeees 26
Figure 9.

Preoperative and postoperative kinematics of
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Zuk 3] dA(pelvic rotation), F4 AFY] (pelvic obliquity) % FHH
387} (foot progression angle)®] A%-o% <= % 2u|gd= W7}
S tHTable 1, Fig. 2A, B).

Table 1. Changes in kinematic parameters during stance phase.

Parameters Preop.(degrees) Postop.(degrees) p value
Sagittal Plane
Peak
33.05 + 6.80 27.37 £ 4.59 0.01
ankle dorsiflexion*
Peak
9.16 £+ 9.64 -0.71 + 3.20 0.01
ankle plantarflexion*
Peak knee extension 11.99+7.74 10.20 + 8.11 0.48
Peak hip extension 3.73 £ 8.88 6.49 £ 8.27 0.51
Coronal Plane
Peak knee valgus 8.47 + 3.73 7.33+4.79 0.45
Peak hip abduction 5.96 + 8.38 5.03 £ 9.49 0.49
Transverse Plane
Peak
. ) 1.19 + 16.93 -4.01 +12.36 0.38
foot internal rotation
Peak
25.37 + 10.48 22.65 +9.15 0.24
knee external rotation
Peak
11.58+7.71 12.38 £ 7.91 0.20

hip internal rotation

Values are mean #* standard deviation.
Preop.: preoperative parameter;, Postop.: postoperative parameter.
*p < 0.05 : Preop. vs Postop.

Ankle : positive = dorsiflexion, negative = plantarflexion.
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Fig. 2 A-B. Preoperative and postoperative kinematics(A) and kinetics(B).
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Fig. 3. Comparison between preoperative and postoperative

dynamic foot pressure measurements.(N/cm?)
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Table 2. Changes in relative impulse in dynamic foot—-pressure measurement.

% Hallux* 19 MT* 2 MT* 34" MT* 5"MT*  Midfoot*  Calcaneus*
Preop. 2 4 5 3 2 1 83
Postop. 6 13 13 7 4 3 54

*p < 0.05 : Preop. vs Postop.

16
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Fig. 4. Preoperative kinematics of the knee and changes in

dynamic pedobarographs after surgery in Groups [ and II.
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Table 3. Changes in relative impulse between Group I and II in dynamic foot—pressure measurement.

% Halux  1*MT  2"MT  34"MT 5"MT  Midfoot Calcaneus
Group | Preop. 3 5 4 4 2 1 *—81
Group I Preop. 0 3 7 0 0 0 90
Group | Postop. 8 15 15 9 5 3 45 _*
Group Il Postop. 0 11 10 2 0 2 — 75 :|

* p<0.05: Group I vs Group II.
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Fig. 5. Preoperative and postoperative dynamic foot pressure measurement in Groups I & II.
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Fig. 6. Preoperative and postoperative kinematics and kinetics of the ankle in Groups I & II.
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Fig. 7. Preoperative and postoperative kinematics and kinetics of the knee in Groups I & II.
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Fig. 8. Preoperative and postoperative kinematics and kinetics of the hip in Groups I & II.
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Fig.9. Preoperative and postoperative kinematics of the pelvis
in Groups I & II.
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Table 4. Comparisons between Group I and II during stance phase.

Parameters Group | Group Il p value

Ankle Sagittal Kinematics

Preop. pesk dorsiflexion 33.72+7.44 33.66 + 5.90 0.77
Preop. peak plantarflexion 11.47 £9.57 4.85+8.84 0.14
Postop. peak dorsiflexion 28.21+4.73 25.82+4.20 0.27
Postop. peak plantarflexion -0.62 + 3.08 -0.86 + 3.65 0.87

Knee Sagittal Kinematics and Moment

Preop. peak extension * 9.51+6.45 16.60 £ 8.28 0.04
Postop. peak extension * 7.27+7.70 15.64 + 6.05 0.02
Preop. peak knee extension moment * 0.24+0.21 0.75+0.55 0.03
Postop. peak knee extension moment 0.49+0.19 0.38+0.37 041

Hip Coronal Kinematics and Moment

Preop. peak hip abduction * 3.62+4.03 10.29 + 12.49 0.03
Postop. peak hip abduction * 2.53+3.08 9.65+ 15.10 0.04
Preop. peak hip abduction moment * 0.55+0.40 0.08+0.14 0.02
Postop. peak hip abduction moment * 0.56+0.25 0.29+0.31 0.03

Pelvic tilt, obliquity and rotation

Preop. peak anterior tilt 18.73 £ 5.47 19.50 + 12.65 0.88
Postop. peak anterior tilt 18.08 + 4,51 22.81 +£10.02 0.27
Preop. up obliquity at initial contact * 0.08 +£2.13 5.30+6.23 0.03
Postop. up obliquity at initial contact * 0.79+2.17 6.48+7.04 0.02
Preop. peak internal rotation * 6.37 £4.23 16.29 £ 10.09 0.03
Postop. peak internal rotation * 6.17 £ 5.48 14.26 £ 13.12 0.02

*p < 0.05 @ Group [ vs Group 1I.,
Kinematics(degees); Moment(Nd/Kg).
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Abstract

Tibialis Anterior Tendon Transfer
for Calcaneus Deformity

in Children with Myelomeningocele

Kun Bo Park

Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Hyun Woo Kim)

The purpose of this study were to examine the results of
tibialis anterior tendon transfer for calcaneus deformity in
children with myelomeningocele.

27 feet in sixteen children were included for the study. The
mean age at the time of the operation was 7% years (range,
4" — 14*9) and the mean follow up duration was 25 months
(range, 15 — 50). Three—dimensional gait analysis and dynamic

foot—-pressure measurement were performed to analyze the
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results of index operation.

There were no recurrences or aggravation of the deformity.
Sagittal kinematics of the ankle was improved, and the relative
impulse of the calcaneus was decreased postoperatively. Those
patients with decreased range of motion of the knee in sagittal
plane during gait had less improvement in relative impulse of
the calcaneus than those with good range of motion of the knee.
They also had increased range of abduction of the hip, and up-
obliquity and internal rotation of the pelvis

Good range of motion of the knee in sagittal plane, and of the
hip and pelvis in coronal and transverse planes were important
predictors of a functional transfer of tibialis anterior tendon in

patients with calcaneal gait in myelomeningocele .

Key Words: myelomeningocele, calcaneus deformity, tibialis
anterior tendon transfer, gait analysis, foot-pressure

measurement.
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