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<Abstract>

Purpose : This study aimed to identify the asymmetry observed in the rehabilitative ultrasound imaging of
lateral abdominal muscle thickness and performance between the affected and unaffected side during the
abdominal drawing-in maneuver (ADIM), an exercise used to facilitate activation of selectively TrA to stabilize
the trunk prior to limb movement.

Methods : The Participants were twenty one patients with post-stroke hemiplegia in this study. Ultrasound
imaging was used to measure amount of changes in thickness of the external oblique (EO), internal oblique
(I0), transversus abdominis (TrA). A Paired t-test was used to compare relaxed muscle thickness to contracted
muscle thickness of all 3 muscles between the affected and unaffected sides.

Results : The outcome measures included side to side differences of absolute thickness, contraction ratio among
the lateral abdominal muscles. There was no significantly difference in between the affected and unaffected side
at rest. But, there was a significantly difference in absolute muscle thickness between the affected and
unaffected side of only TrA muscle. Also contraction ratio was a significantly difference between the affected
and unaffected TrA muscle.

Conclusion : These findings support the asymmetrical activation of TrA muscle during abdominal muscle

contraction in patients with post-stroke hemiplegia. Further studies are warranted for confirming this outcome.
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Variable Mean+SD Range

Age(yr) 61.2+7.3 48~71
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Fig 1. Ultrasound imaging of the lateral abdominal
muscle (A) Relaxed, (B) Contracted
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Fig 2. Comparison of the absolute value of the
lateral abdominal muscle between affected
and unaffected side
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Table 2. Descriptive Statistics for lateral abdominal muscle thickness using to ultrasound imaging

(unite: cm)
Affected Unaffected t p
Relaxed .335+.088° .353+.101 -.850 406
Contracted 351+.106 .371+.086 -.858 401
EO t -.908 -.684
p 375 502
Relaxed .684+.175 .676+£.214 .183 .856
contracted 811+.194 .864+.200 -1.237 .230
10 t -4.067 -6.366
p .001** .000%*
Relaxed .265+.065 .258+.070 .570 575
TiA Contracted A417+.071 S08+.111 -3.012 .007**
t -10.405 -8.569
P .000** .000%*
Relaxed 1.284+.272 1.287+.298 -.047 963
Total Contracted 1.578+.284 1.742+.243 -2.504 .021*
t -7.020 -8.602
p .000** .000%*
Note: * Mean+SD
EO: External Oblique, IO: Internal Oblique, TrA: Transversus Abdominis
* Significant at the .05 level, ** Significant at the .01 level.
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Table 3. Comparison of the contraction ratio of the lateral abdominal muscle

Contraction ratio Affected Unaffected t p
TrA 1.647+.381" 2.151£.904 -2.914 .009%*
EO+IO 1.155+.184 1.270+.339 -1.370 .186

Note: * Mean+SD
EO: External Oblique, 10: Internal Oblique, TrA: Transversus Abdominis
* Significant at the .05 level, ** Significant at the .01 level.
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