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Tibialis Anterior Tendon Transfer for Calcaneus Deformity

in Children with Myelomeningocele
- A Preliminary Report -

Kun Bo Park, M.D.*, Hui Wan Park, M.D., Kyoung Soo Oh, M.D., and Hyun Woo Kim, M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul,
Department of Orthopedic Surgery, Hallym University College of Medicine*, Anyang, Korea

Purpose: To examine the results of tibialis anterior tendon transfer for the treatment of a calcaneus

deformity in children with a myelomeningocele.

Materials and Methods: Twenty-seven feet in sixteen children were examined in this study. The

mean age at the time of surgery was 7*% years (range, 4

*".14") and the mean follow up duration

was 25 months (range, 15-50). Three-dimensional gait analysis and dynamic foot-pressure measure-
ment were performed to analyze the results of the index operation.

Results: There was no recurrence or aggravation of the deformity. The sagittal kinematics of the
ankle improved, and the relative impulse of the calcaneus decreased postoperatively. Those patients
with an increased range of motion of the pelvic rotation during gait showed less improvement in
the relative impulse of the calcaneus than those with a good range of pelvic rotation. They also
had a lower range of knee sagittal motion and an increased range of abduction of the hip, and

up-obliquity of the pelvis.

Conclusion: A good range of motion of the hip and pelvis in coronal and transverse planes, and
of the knee in the sagittal plane are important predictors of the functional transfer of tibialis anterior
tendon in patients with a calcaneal gait in a myelomeningocele.

Key Words: Myelomeningocele, Calcaneus deformity, Tibialis anterior tendon transfer, Gait analy-

sis, Foot-pressure measurement
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Fig. 1. (A) Lateral radiograph
of the foot whilst standing after
tibialis anterior tendon transfer,
(B) Lateral radiograph of the
foot whilst standing after tibialis
anterior tendon transfer with a
calcaneal sliding osteotomy.
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Table 1. Changes in the Kinematic Parameters during the Stance
Phase

Parameters Preop, Postop, value
(degrees) (degrees) P
Sagittal Plane
Peak ankle dorsiflexion* 3305680 2737x459 001

Peak ankle plantarflexion® 916+564 -071+32 0.01

Peak knee extension 1199+774 1020+811 048

Peak hip extension 3.73+£8.88 6.49+827 0.31
Coronal Plane

Peak knee valgus 8.47+£373 733x479 045

Peak hip abduction 596+8.38 503+949 049

Transverse Plane
Peak foot internal rotation 1,19+1693 -401£1236 0.38
Peak knee external rotation 2537+1048 2265+915 024
Peak hip internal rotation 1158+771 1238+791 020

Values are reported as the meanzstandard deviation, Preop,, pre-
operative parameter; Postop,, postoperative parameter, *p<0,05:
Preop. vs Postop. Ankle: positive, dorsiflexion; negative, plantarflexion,
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Fig. 2. Preoperative and postoperative kinematics (A) and kinetics (B). Kinematics (degrees);

Moment (N'm/kg); Power (Watts/kg).



332 BIZ{E - Hi5|2} . A4 9f 19l

2. ZRQt &7 BOIAE & T ou 9 o] BREHp<0,05)
& Aol 27] 924719 FIE geo] W 447l (Table 2.
gt 27 SFHUCY & Foli Al o)
W 2719 W) 447 o HEY Qrelo] $ASt 3% H Bk M 2swelol X0l mE £ $ BX
tHFig. 3. B3 350 ud208e & 4 83%0l Qo] w3}
& ¥ 4%z 27 FAHANE<0,05) YulA 27ke]  EALY AP AT A2 AlolA 44 A £

Table 2. Changes in the Relative Impulse in the Dynamic Foot-pressure Measurements

% Hallux* 1st MT* 2nd MT* 3-4th MT* 5th MT* Midfoot* Calcaneus*
Preop., 2 4 5 3 2 1 83
Postop. 6 13 13 7 4 3 54

MT, metatarsal head, *p<0,05: Preop, vs Postop.
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Table 3. Changes in the Relative Impulse between Groups | and Il in the Dynamic Foot-pressure Measurements

% Hallux 1st MT 2nd MT 3-4th MT 5th MT Midfoot Calcaneus
Group | Preop. 3 5 4 4 2 1 81
Group 1l Preop., 0 7 0 0 0 = 90
Group | Postop. 8 15 15 9 5 3 45]*
Groun |l Poston 0 11 10 2 0 2 75
MT, metatarsal head, *p<0,05,
Group | preop. Group Il preop.

Group | postop. Group Il postop.

50 50

| —&— Hallux —4— 1stMT —&— 2nd MT —— 3-4thMT —x— 5th MT —&— Midfoot —e— Calcaneus |

Fig. 5. Preoperative and postoperative dynamic foot-pressure measurements in Groups | & Il
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Table 4. Comparisons between Groups | and Il during the Stance Phase

Parameters

Group | Group |l p value
Ankle Sagittal Kinematics
Preop. peak dorsiflexion 3372+7 44 33.66+590 0.77
Preop. peak plantarflexion 11.47+£957 485+884 014
Postop. peak dorsiflexion 2821+473 25.82+4 20 027
Postop. peak plantarflexion -0.62+3,08 -086+3.65 087
Knee Sagittal Kinematics and Moment
Preop. peak extension* 951+4 45 16.60+8.28 0.02
Postop. peak extension* 727+370 15.64+6,05 0.02
Preop, peak knee extension moment* 024+021 075+055 0.03
Postop, peak knee extension moment 0.49+019 0.38+037 0.41
Hip Coronal Kinematics and Moment
Preop. peak hip abduction* 362+240 10.29+12.49 0.03
Postop, peak hip abduction® 253+3,08 9.65+1510 0.04
Preop. peak hip abduction moment* 055+0.40 0.08+0.14 0.02
Postop, peak hip abduction moment* 056+0.25 029+0.31 0,03
Pelvic tilt, obliquity and rotation
Preop. peak anterior tilt 18,73+547 1950+12.65 0.88
Postop, peak anterior tilt 18.08+4 51 22.81£10,02 027
Preop. up obliquity at initial contact 0.08£213 530£323 0.03
Postop. up obliquity at initial contact* 079+217 6.48+3.04 0.02
Preop. peak internal rotation* 637+£323 16.29+7.09 0.03
Postop. peak internal rotation* 617448 14 26+6.50 0.02

kinematics (degees), moment (N-m/kg). “p<0.05: Group | vs Group Il
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