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Medial Gastrocnemius Ultrasound Imaging of Delayed Onset
Muscle Soreness over time
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Abstract The purpose of this study was to investigate whether medial gastrocnemius ultrasound imaging of the
Delayed Onset Muscle Soreness (DOMS) has the possibilities as a measurement method. This study was
conducted from April 21th 2011 to April 30th 2011. Thirty-five healthy subjects were included based on the
absence of regular physical activity, and no history of recent trauma, musculoskeletal pathology, cardiovascular
disease or drug intake. All subjects induced DOMS through climbing for 5 hours and we measured the visual
analogue scale (VAS), creatine kinase (CK) and maximal voluntary isometric contraction (MVIC) of ankle
plantar flexor prior to DOMS and at 24, 48 and 72 hours post DOMS and these measurements were compared
with pennation angle of medial gastrocnemius measured by ultrasound imaging.

Results of this study were as following. VAS, CK, and MVIC of ankle plantar flexor were found significant
difference related measurement period (p<0.05) and pennation angle of medial gastrocnemius were found
significant difference related measurement period (p<0.05). Furthermore, we confirmed that the flow of change
between variables related measurment period was consistent. Through this study, we think that measuring the
changes in pennation angle of medial gastrocnemius over time using ultrasound imaging will be able to be used
as a new method measuring DOMS.
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[Table 1] Characteristics of the subjects (N=35)
Variables mean (standard deviation)
Clinical characteristics
Sex 18/17°
Height (cm) 168.60 (8.35)
Weight (kg) 59.77 (10.25)
Age (yrs) 24.02 (2.62)
Muscle damage indicators
CK (U/L) 119.85 (42.16)
VAS (scores) 0
MVIC (kg) 25.75 (3.24)
Pennation angle () 33.79 (6.13)
CK: creatine kinase
VAS: visual analogue scale
MVIC: maximal voluntary isometric contraction
“male/female
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[Fig. 1] Measurement of medial gastrocnemius pennation

angle
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[Table 2] Changes in muscle damage indicators (N=35)
Variables -24h (a) 24h (b) 48h (c) 72h (d) F P post-hoc
contrasts
Muscle damage indicators
CK (U/L) 119.85 (42.16)" 195.42 (102.25) 162.11 (86.98) 140.42 (81.55) 23.01 <.001 ab, ac
VAS (scores) 0 3.31 (1.84) 2.45 (1.88) 0.82 (1.09) 64.86 <.001 ab, ac, ad
MVIC (kg) 25.75 (3.24) 21.29 (2.75) 20.10 (1.96) 21.80 (1.67) 49.12 <.001 ab, ac, ad

-24h: 24 hours prior to DOMS, 24h: 24 hours after DOMS, 48h: 48 hours after DOMS, 72h: 72 hours after DOMS, CK: creatine
kinase, VAS: visual analogue scale, MVIC: maximal voluntary isometric contraction, ab: significant difference between 24 hours
prior to DOMS and 24 hours after DOMS, ac: significant difference between 24 hours prior to DOMS and 48 hours after DOMS,
ad: significant difference between 24 hours prior to DOMS and 72 hours after DOMS, “mean (standard deviation), by One-way

repeated measure ANOVA

[E 3] 43 u]s 942ke] wist

[Table 3] Changes in pennation angle of medial gastrocnemius (N=35)
Variables 24h (a) 24h (b) 48h (c) 72h (d) F post-hoc
contrasts
P-angle () 33.79 (6.13)° 28.47 (5.16) 27.24 (5.20) 3259 (6.58) 3867 <001  ab, ac

-24h: 24 hours prior to DOMS, 24h: 24 hours after DOMS, 48h: 48 hours after DOMS, 72h: 72 hours after DOMS, P-angle:
pennation angle, ab: significant difference between 24 hours prior to DOMS and 24 hours after DOMS, ac: significant difference
between 24 hours prior to DOMS and 48 hours after DOMS, “mean (standard deviation), by One-way repeated measure ANOVA
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maximal voluntary isometric contraction, VAS: visual analogue
scale, *signiﬁcant difference between 24 hours prior to DOMS
and 24 hours after DOMS, **signiﬁcant difference between 24
hours prior to DOMS and 48 hours after DOMS, msigniﬁcant
difference between 24 hours prior to DOMS and 72 hours after
DOMS
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[Fig. 2] Changes over time in MVIC, VAS and pennation
angle of medial gastrocnemius after DOMS
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