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Changes of Kinematic Parameters on Transverse Plane after Orthopaedic Surgery in Children with Spastic

Diplegic Cerebral Palsy

Dong Wook Rha, M.D., Eun Sook Park, M.D., Chan Woo Park, M.D., Hee Seung Nam, M.D., Ho |k Chung, M.D. and Chang-il

Park, M.D.

Department and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: The aim of this study was to evaluate the effect
of orthopaedic surgery for correcting gait deviation on
transverse plane with regard to the kinematic parameters in
children with spastic diplegic cerebral palsy (CP).
Method: Forty-one children with spastic diplegic CP were
included. They were divided into 3 groups: femoral derota-
ional osteotomy (FDRO) group, multiple hip internal rotator
lengthening (without FDRO) group and medial hamstring
lengthening only group. Gait analysis was done before and
at least 6 months after operation using Vicon 370 system
(Oxford Metrics Ltd., Oxford, UK).

Results: In FDRO group, average values of hip internal ro-

tation and foot progression internal rotation were significantly
improved (from 12.3° to 0.5° and from 6.5° to -11.2°), but
pelvic rotation was not changed. In another 2 groups with-
out FDRO, there was no significant change in all kinematic
parameters on transverse plane after surgery.

Conclusion: In children with spastic diplegic CP, there were
improvements in kinematic parameters of hip and foot on
transverse plane after FDRO. However, the lengthening of
medial hamstrings and other hip internal rotator muscles
without FDRO had no significant effect on kinematic para-
meters on transverse plane. (J Korean Acad Rehab Med
2006; 30: 475-480)
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Table 1. Characteristics of Subjects

Without FDRO"

(n=25)
FDRO"
(n=16)  HIRL” 3
& MHL” Xi{h)
(n=11)
Age at surgery (years)* 7.0£2.7 7.5£2.4 7.8+4.0
Sex (male/female) 7/9 10/1 8/6
Time to follow-up (months)* 13.843.6 11.8+2.8 14.0+3.8
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Table 2. Accompanying Surgical Procedures

Without FDRO”

(n=25)
Surgical procedures FDRO"
gieal p (n=16)  HIRL? 5
& ML ML
m=11) (n=14)
Psoas lengthening 11 9 0
Tensor fascia lata and anterior
fiber of gluteus medius 5 5 0
lengthening
Adductor longus lengthening 3 2 0
Rectus femoris transfer 6 3 6
to sartorius
Medial hamstring lengthening 16 10 14
Lateral hamstring lengthening 1 2 0
Gastrocnemius lengthening 15 8 14

1. FDRO: Femoral derotation osteotomy, 2. HIRL: Hip internal
rotator muscles (psoas muscle, tensor fascia lata muscle, anterior
fiber of gluteus medius muscle) lengthening, 3. MHL: Medial
hamstring lengthening

*Values are meantstandard deviation.

Values are number of cases.

1. FDRO: Femoral derotation osteotomy, 2. HIRL: Hip internal
rotator muscles (psoas muscle, tensor fascia lata muscle, anterior
fiber of gluteus medius muscle) lengthening, 3. MHL: Medial ham-
string lengthening
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Table 3. Changes of Kinematic Parameters on Transverse Plane after Surgery

Without FDRO" (n=25)

FDRO" (n=16)
HIRL” & MHL” (n=11) MHL” (n=14)
Preoperative Postoperative Preoperative Postoperative Preoperative Postoperative
Pelvic rotation
Maximum 11.7 8.2 4.5 2.1 9.8 6.3
(0.0~28.7) (-3.5~33.0) (-8.6~17.2) (-6.5~21.2) (-1.9~32.6) (-6.3~28.2)
Minimum -11.3 -11.0 -18.2 -9.8 -10.1 -10.2
(-28.9~3.1) (-23.4~0.0) (-25.6~1.1) (-23.8~-14) (-14.0~0.0) (-26.7~4.1)
Mean 2.1 -1.6 -5.9 -35 -1.2 2.9
(-10.8~39.4) (-12.9~10.9) (-18.1~8.3) (-11.3~1.4) (-6.6~9.3) (-12.0~17.2)
Hip rotation
Maximum 28.2 17.0* 19.2 17.8 16.3 18.6
(8.5~40.4) (1.6~32.5) (5.7~43.3) (8.7~26.5) (8.7~36.0) (9.8~34.5)
Minimum 32 -15.1%* -4.6 9.3 -13.2 -8.3
(-16.2~9.7) (-25.3~2.2) (-35.4~11.1) (-21.1~-0.6) (-25.8~2.6) (-20.4~6.0)
Mean 12.3 0.5* 5.0 3.8 2.7 2.1
(-43~22.8) (-10.0~12.5) (-8.5~18.3) (-8.1~8.7) (-7.0~14.7) (-2.6~17.0)
Foot progression
Maximum 16.8 -3.4% 1.3 -1.3 3.0 22
(-10.8~39.4) (-21.9~13.4) (-9.8~40.6) (-16.7~19.3) (-22.5~56.6) (-20.4~27.9)
Minimum 9.1 -18.7* -16.5 -18.2 -133 -21.0
(-29.3~15.5) (-39.1~-3.0) (-34.6~13.2) (-60.0~-4.1) (-36.8 ~28.0) (-36.9~14.1)
Mean 6.5 -11.2% 4.8 -10.6 -3.6 -11.3
(-18.6~24.0) (-27.6~2.5) (-22.9~26.4) (-26.0~5.6) (-26.5~43.5) (-23.8~23.2)

Values are median (minimum ~maximum). Negative values indicate external rotation and positive values indicate internal rotation.

1. FDRO: Femoral derotation osteotomy, 2. HIRL: Hip internal rotator muscles (psoas muscle, tensor fascia lata muscle, anterior fiber
of gluteus medius muscle) lengthening, 3. MHL: Medial hamstring lengthening
*p<0.05 by Wilcoxon signed rank test between before and after surgery
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Fig. Changes of average kinematic parameters (median) on transverse plane: there was no significant change of (A) pelvic rotation in
all groups. But there were significant improvements of (B) hip rotation and (C) foot progression in FDRO group. Shaded area was normal
range (meant] standard deviation) from our motion laboratory database. 1. IR: Internal rotation, 2. ER: External rotation, 3. FDRO:
Femoral derotation osteotomy, 4. HIRL: Hip internal rotator muscles (psoas muscle, tensor fascia lata muscle, anterior fiber of gluteus

medius muscle) lengthening, 5. MHL: Medial hamstring lengthening.
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