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The Effects of Cranio-Cervical Flexion based Trunk Stabilization
Exercise on Gross Motor Function and Posture Alignment Change
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Abstract
Purpose: This study was to evaluate the effect of cranio-cervical flexion based trunk stabilization exercise
on gross motor function and posture alignment change in children with spastic cerebral palsy. Design:
Randomized Controlled Trial. Methods: Twenty-six children participated in this study. All subjects were
randomly assigned to either the Cranio-Cervical Flexion Based Trunk Stabilization Exercise (CCFTS) group
(n=13) or the Trunk Stabilization Exercise (TS) group (n=13). In both groups were trained general physical
therapy for 10 minutes, in the CCFTS group was trained cranio-cervical flexion based trunk stabilization
exercise for 20 minutes and in the TS group was trained trunk stabilization exercise for 20 minutes. The
training was provided 2 times a week during 8 weeks. All subjects were measured with the Gross Motor
Function Measure (GMFM) and Cranio-Vertebral Angle (CVA) before and after intervention. Results: The
results showed that the CCFTS have increased significantly in GMFM (B, C, D and E-dimension) and
CVA, and the TS group have increased significantly in GMFM (B, C D and E-dimension). In particular,
the CCFTS group improved significantly than TS group in GMFM (B, C and D-dimension) and CVA.
Therefore, the cranio-cervical flexion based trunk stabilization exercise improved gross motor function and
posture alignment in children with spastic cerebral palsy. Conclusion: These results suggest that cranio-cer-
vical flexion based trunk stabilization exercise is feasible and suitable for individuals with a spastic cerebral

palsy and can be used in addition to conventional physical therapy.
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3£ 1. General characteristics of the subjects studied
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CCFTS group (n=13) TS group (n=13) t/x*
Gender (Male/Female) 10/3 9/4 —0.426
Age (yrs) 6.691+2.32% 6.38+1.90 0.370
Height (cm) 110.50£18.70 109.57£10.21 0.157
Weight (kg) 23.55x12.21 20.14+5.12 0.935
Affected side (Both/Left/Right) 6/3/4 6/2/5 -0.212
GMFCS (level) (1/2/3) 6/3/4 7/4/2 0.704

MeanxSD, CCFTS group=Cranio—Cervical Flexion based T
group, GMFCS=Gross Motor Function Classification System

runk Stabilization group, TS group=Trunk Stabilization

3t 2. Cranio—Cervical flexion based trunk stabilization exercise

Set Programme (20 minutes)

Set Programme (20 minutes)

Chin tuck
(3 minutes)
20—seconds break

1set L

Modified chin tuck
(3 minutes)
20—seconds break

2set

Cranio—cervical
flexion exercise
(3 minutes)
20—seconds break

Abdominal drawing
in exercise
(3 minutes)
20—seconds break

4set

Bridge exercise
(3 minutes)
20—seconds break

Sset

Sit up exercise
(3 minutes)
20—seconds break

6set
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3t 3. Trunk stabilization exercise

Set Programme (20 minutes) Set Programme (20 minutes)
_ Abdominal drawing . .
in exercise Bridge exercise
1set . 2set (3 minutes)
(3 minutes) 20—seconds break
20—seconds break
. . Abdominal drawing
Sit up exercise i exercise
3set (3 minutes) 4set )
20—seconds break (3 minutes)
20—seconds break
Bridge exercise Sit up exercise
Sset (3 minutes) 6set (3 minutes)

20—seconds break

20—seconds break

3% 4. Variation before and after GMFM according to experimental method

CCFTS group (n=13) TS group (n=13) t
Pre 89.87%14.17° 85.90%18.52 0.614
GMFM-B Post 96.02£7.62 87.23%18.17
(%) Difference before and after 6.15%7.56 1.33+2.06 2.218"
t -2.935" -2.337"
Pre 81.82+16.67 79.50423.32 0.292
GMFM=C Post 89.38+13.28 82.78424.09
(%) Difference before and after 7.5515.40 3.29%+2.67 2.554"
t —5.044" —4.437"
Pre 60.16+32.83 65.88+30.40 ~0.461
GMFM=D Post 75.15+27.51 70.22131.98
(%) Difference before and after 14.99411.07 4.3444.24 3.240"
t —4.882" ~3.692"
Pre 51.18£34.97 54.17429.97 -0.234
GMFM-E Post 57.16%35.28 57.80%31.84
(%) Difference before and after 5.9843.65 3.63£3.52 1.670
t ~5.910" -3.722"

p<.05, "p<.01, ™p<.001, *MeanxSD, CCFTS group=Cranio—Cervical Flexion based Trunk Stabilization group, TS

group="Trunk Stabilization group, GMFM=Gross Motor Function Measure
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3% 5. Variation before and after posture alignment according to experimental method
CCFTS group (n=13) TS group (n=13) t
Pre 46.73+4.91% 50.5945.43 —1.897
Cranio—verebral Post 51.77%£5.10 52.11£7.50
angle (°) Difference before and after 5.04%+2.91 1.52%4.02 2.559"
t —6.248™ —1.362

#p<.05, "p<.01, ™p<.001, Mean£SD, CCFTS group=Cranio—Cervical Flexion based Trunk Stabilization group, TS

group="Trunk Stabilization group




