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Kinematic Gait Analysis in Children with Spastic Diplegic Cerebral Palsy after Selective Posterior

Rhizotomy
-Long Term Follow Up-

Yong Wook Kim, M.D., Chang Il Park, M.D., Eun Sook Park, M.D., Hasuk Bae, M.D., Young Hoon Ko, M.D. and Don Sin

Lee, M.D.

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

Objective: To evaluate the changes of kinematic gait pat-
terns at long-term follow up study after selective posterior
rhizotomy (SPR) in children with spastic diplegic cerebral
palsy.

Method: Eighteen children with spastic diplegic cerebral
palsy participated in this study. Gait patterns on sagittal
plane were studied before and at average 3.5 years after
SPR. Kinematic and temporospatial data were obtained by
the VICON 370 system.

Results: The spasticity of hip adductor and ankle plantar-
flexor were improved significantly after SPR. The maximal

angle of pelvic tilt, ankle dorsiflexion angle at initial contact,
peak ankle dorsiflexion angle during stance phase, at toe-off
and during swing phase, mid-range point of flexion-exten-
sion motion on ankle were significantly improved after SPR.
The temporospatial data tended to improve after SPR at
long-term follow up.

Conclusion: The SPR reduced spasticity and the gait pat-
terns were improved in children with spastic diplegic cere-
bral palsy at long-term follow up. (J Korean Acad Rehab
Med 2003; 27: 855-861)

Key Words: Spastic diplegic cerebral palsy, Selective posterior rhizotomy, Kinematic gait analysis
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Table 1. Comparison of Modified Ashworth Scale in Hip Adduc-
tor, Knee Flexor, Ankle Plantar Flexor between before
and after Selective Posterior Rhizotomy

Before SPR” After SPR"
Hip adductor 2.8+1.2 1.3+0.7*
Knee flexor 2.2+0.9 1.9+0.7
Ankle plantar flexor 2.9+0.8 1.3+0.6*

Values are meantSD (grade).
1. SPR: Selective posterior rhizotomy
*p value <0.05
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Table 2. Changes of Pelvis and Hip Sagittal Kinematic Data
between before and after Selective Posterior Rhizotomy

Before SPR” After SPR”
Maximal angle of pelvic tilt 24.26+5.56 21.0844.62*
Hip angle of initial contact 46.89+9.98 45.94£8.06
Minimal hip angle
. 2 6.98+13.11 4.90+7.57
during ST” phase
Maximal hi 1
ximal mp angte 5091:9.87  50.87+7.71
during SW™ phase
Flexion-extension ROM”
exiomextension 43331081  47.83:801
on hip joint
Mid-range point of ROM
28.72+10.41 28.02+6.01

on hip joint

Values are mean=SD (°).

1. SPR: Selective posterior rhizotomy, 2. ST: Stance, 3. SW:
Swing, 4. ROM: Range of motion

*p value <0.05
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Table 3. Changes of Knee Sagittal Kinematic Data between before
and after Selective Posterior Rhizotomy

Before SPR”  After SPR"
Knee angle of initial contact 40.15+£12.65  36.66+13.08
Minimal kn 1
il fse ange 12.08+15.73  10.17£9.16
during ST” phase
Maximal kn 1
aximal oe angle 62.09+11.74  68.59+7.46
during SW phase
Flexion-extension ROM”
.. 51.55+17.62 57.01+10.52
on knee joint
Mid-range point of ROM
34.92+10.61 40.7617.66

on knee joint

Values are mean=SD (°).
1. SPR: Selective posterior rthizotomy 2. ST: Stance 3. SW: Swing
4. ROM: Range of motion

Table 4. Changes of Ankle Sagittal Kinematic Data between
before and after Selective Posterior Rhizotomy

Before SPR”  After SPR”
Ankle DF” angle at
ee o e s 43741363 177:743*
initial contact
Peak ankle DF” angl
cak anee L e 123451466 19.74£6.24*
during ST~ phase
Peak ankle DF” angle
. -22.95+21.07  -10.45+11.07*
during at toe-off
Peak ankle DF” anklge
. 5 -3.07+12.82 0.81+7.6%
during SW phase
Flexion-extension ROM”
L. 36.12+18.06 30.02+12.12
on ankle joint
Mid-range point of ROM
-12.42+12.22 4.33£6.12%

on ankle joint

Values are mean+SD (°).

1. SPR: Selective posterior rhizotomy, 2. DF: Dorsiflexion, 3. ST:
Stance, 4. SW: Swing, 5. ROM: Range of motion

*p value <0.05
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Table 5. Comparison of Temporospatial Parameters between
before and after Selective Posterior Rhizotomy

Before SPR” After SPR”
Cadence (steps/min) 92.0£36.2 112.3£19.0
Speed (m/sec) 0.50+0.33 0.69+0.20
Step length (cm) 28.3£15.3 37.5+9.9
Step time (sec) 0.85+0.69 0.54+0.11
Single support (%) 26.9+12.8 30.1+3.2
Double support (%) 45.8+25.0 39.5%5.3

Values are mean+SD.
1. SPR: Selective posterior rhizotomy
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