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| Abstract |

PURPOSE: The purpose of this study was to compare the
muscle architecture of serratus anterior and lower trapezius
using rehabilitative ultrasound imaging (RUSI) in affected
and unaffected side of chronic stroke patients.
METHODS: The participants were thirty five patients
with stroke hemiplegia in this study. RUSI was used to
measure the muscle thickness of the serratus anterior and
lower trapezius muscles. We compared the muscle thickness
according to affected side and sex, determined the reliability
of the measurement image. Independent t-test, intra-class
correlation coefficient (ICC) and standard error of
measurement (SEM) were used for statistical analysis.
RESULTS: Significant difference in muscle thickness of

serratus anterior was observed between affected and
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unaffected side (p<.001). Muscle thickness according to
gender showed a significant difference in unaffected side of
serratus anterior (p<.05). Compare asymmetry ratio of
serratus anterior and lower trapezius muscle thickness
showed a significant difference (p<.001). ICC for intra-
reliability was .944 ~.962 in serratus anterior and .873 ~.925
in lower trapezius muscle thickness, respectively. SEM was
.001~.004 in serratus anterior and .002~.008 in lower
trapezius muscle.

CONCLUSION: This study, using RUSI, showed
significant difference in muscle thickness of serratus anterior
in affected and unaffected side of stroke patients. RUSI is a
practical tool for measuring soft-tissue thickness in the

scapular region muscle of stroke.
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Figure 1. RUSI of the serratus anterior muscle (A) and lower trapezius muscle (B)
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for windows; SPSS Inc, Chicago IL)>X2 2 138 A8}
3 oF FUSH S 5 AR & FAIE v
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95%71 #] 77 H(confidence interval, CI)ol A w233} 3Ath
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of measurement, SEM)E A}-83lom HFQA}
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SPSS version 18.0(SPSS

I A 23

1. A7) dukd 54
ALY 2 35102 Aubd EAL Table 17}
7Tt Table 1).

Table 1. General characteristics of the subjects

(N=35)
Variable Mean+SD Range
Age(years) 52.45+11.64
Height(cm) 163.57+ 9.33 148~188
Weight(kg) 64.8749.88 46~88
Onset(months) 16.62+9.09 6~40
Sex(male/female) 20/15¢ 57.1/42.9°
(@ f;vygsn%e;zi{;age) 15/20 42.9/57.1
Affected side(Rt/Lt) 22/13 62.9/37.1
BMI (kg/m?) 24.16+£2.39 20.31~29.40
MAS(score) 0.68+0.63 0~1
MMSE-K(score) 28.22+2.63 24~30

Note. * Number of subjects, ® Percentage(%)
BMI=body mass index, MAS=modified ashworth scale,
MMSE-K=mini-mental state examination-korea.

2. vhH] St ] vha) 59 oF FUT s 5
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ph] 53t 1] whe] So] oF FUTt S 5 Al
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0] 620mm= 23 2] (p<.001)Z Kol vt
S UEpiglen, s 5 AlRe] & A= v
0] 231mm, H] 7HH] S0] 247mm= | Sof] u}-&
oJgh Aoli= Bolx| Rkt & A2 vt v
& o Ul 141, HF- 5 ARl 109%
F7ke] 23t Zpel7t AAATHp<.001).
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Table 2. Comparison of the muscle thickness of the serratus anterior and lower trapezius between affected and unaffected
side
(N=35)
Mean+SD
Variable Affected side Unaffected side tp)
SA 4.65+1.26 6.20+1.50 -4.646(.001)
MT(mm)
LT 2.3140.52 2.4740.51 -1.327(.189)
o SA 1.41+£0.49
Ratio LT 1.09£0.19 3.593(.001)
Note. @ Unaffected side/Affected side
MT=muscle thickness, SA=serratus anterior, LT=lower trapezius.
Table 3. Comparison of the muscle thickness according to gender
(N=35)
Mean+SD
Variable Male(n=20) Female(n=15) tp)
SA A 4.59+1.37 4.74+1.15 -0.358(.722)
UA 6.70+1.52 5.54+1.24 2.480(.018)
MT(mm)
LT A 2.27+0.50 2.36+0.56 -0.468(.643)
UA 2.46+0.41 2.4940.63 -0.168(.868)
o SA 1.56+0.55 1.20+0.30 2.447(.020)
Ratio LT 1.11+0.19 1.06+0.19 0.659(.515)
Note: * Unaffected side/Affected side
MT= muscle thickness, SA=serratus anterior, LT=lower trapezius, A=Affected side, UA=Unaffected side
Table 4. Intra-rater between repeated measures for the serratus anterior and lower trapezius muscle thickness
(N=35)
Mean = SD
MT(mm) ICC 95% CI1 SEM
It test 2nd test
SA A 4.73+1.28 4.57+1.30 962 925-.981 0.001
UA 6.23+1.62 6.17+1.46 944 .890-.972 0.004
LT A 2.30+0.58 2.3340.53 873 749-.936 0.008
UA 2.5040.51 2.4240.52 925 .852-.962 0.002
MT= muscle thickness, SA=serratus anterior, LT=lower trapezius, A=Affected side, UA=Unaffected side
@ AjolZ Hol  tiF Ask the3} PrkTable 4). whe] F3} u] vj)
=9 54 AlEes o U] 962, 9= LERtoe.
o, M- 5 AR A9 873, 925 77} vERd
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