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| Abstract |

PURPOSE: Although the abdominal drawing-in maneuver
is commonly used in clinical training for trunk stability,
performing this procedure in stroke patients is difficult;
instead, maximal expiration can be much easily performed in
stroke patients. In the present study, we first aimed to
demonstrate the effects of the abdominal drawing-in
maneuver and maximal expiration on trunk stability in stroke
patients. Moreover, we compared the thickness of the
transverse abdominal, internal oblique, and external oblique
muscles on the paretic and non-paretic sides.

METHODS: We used ultrasonography to measure the
change in the thickness of the transverse abdominal, internal

oblique, and external oblique muscles on the paretic and
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non-paretic sides at rest, while performing the abdominal
drawing-in maneuver, and while performing maximal
expiration in 23 stroke patients. The ratio of muscle thickness
between different conditions was estimated and included in
the data analysis (abdominal drawing-in maneuver / at rest
and, maximal expiration / at rest).

RESULTS: The ratio of the thickness of the transverse
abdominal, internal oblique and external oblique muscles
during maximal expiration was significantly different on the
paretic side (p <0.05). The ratio of muscle thicknesses on the
non-paretic side was greater during maximal expiration than
during the abdominal drawing-in maneuver, although this
difference was not significant (p > 0.05).
CONCLUSION: Our results suggest that maximal
expiration more effectively increased the abdominal muscle
thickness on the paretic side. Hence, we recommend the
application of maximal expiration in clinical trunk stability

training on the paretic side of stroke patients.
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Table 1. Characteristics of subjects

Variables Mean + SD
Age(yr) 61.78+10.95
Height(cm) 163.65+10.05
Weight(kg) 63.09£11.10
Time since stroke(months) 13.7849.06
Gender(male/female) 17/6
Type of stroke(hemorrhage/infarction) 6/17
Paretic side(left/right) 12/11
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Table 2. Comparison of symmetry both side

paretic side nonparetic side t
TrA(cm)
rest 0.293+0.12 0.363+0.14 -1.816
ADIM 0.378+0.14 0.459+0.20 -1.589
ME 0.437+0.23 0.499+0.21 -977
10(cm)
rest 0.688+0.43 0.755+0.40 -.543
ADIM 0.702+0.38 0.829+0.40 -1.104
ME 0.757+0.35 0.864+0.39 -.976
EO(cm)
rest 0.488+0.28 0.585+0.47 -.849
ADIM 0.512+0.34 0.570+0.33 -.585
ME 0.562+0.34 0.582+0.34 -.197

Values are meantSD, *p<0.05

TrA : Transverse abdominal muscle. 10 : Internal oblique
muscle. EO : External oblique muscle. ADIM : Abdominal
draw-in maneuver. ME : Maximal expiration
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(p<05) HHHISHE frefdh zpolE HolA] skt
(p>.05)[Table 3].

Table 3. Comparison of ratio both side

ADIM ME t

TrA
1.486+0.38 -2.370"
1.392+0.24 -1.889

paretic side  1.324+0.26
nonparetic side 1.267+0.24
10

paretic side  1.045£0.20 1.171£0.29 -2.340"
nonparetic side 1.113+£0.15  1.177+0.27 -1.585
EO

paretic side  1.037£0.23  1.166+0.26 -2.622"
nonparetic side 1.067+0.20  1.093+0.25 -593

Values are meantSD, *p<0.05

TrA : Transverse abdominal muscle. 10 : Internal oblique
muscle. EO : External oblique muscle. ADIM : Abdominal
draw-in maneuver. ME : Maximal expiration
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