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Quantification of the trunk accelerations during a full marathon and their relation with the damage in lower extremity

1. HIREBRFROBE

AHETE. SV TBOSERMEEANS LISV ETHIZEEKICNOLIEEEEE/L. REROS U982k
TTRBFICELRFA—CEOBEBRMEZRAE L=, LISV KE (42.195km) IZS ML= ABH 8 BERREL ., (KERERZEBL
=Bk NEE > H(GPSPORTS EVO)ZAWLWTY IV L—RF D HAEE (IEE) Z5HAILT=. GPS IZ& S LB F#REHEICTIE
MOERETHS 7.7km, 18km, 23.8km, H XU 3%km A IZHITS 100 R DFHETAE—FELVUTEHHREXMEEG) #EH
Ltz EHEADFEHMBEEDEICDONT, ETRAE—FREREELLE-ASBOMERVTRE L, TEHICEBITDHEA—C DT
flilE,. <5V ETHI.1 B, 3 B%. HLU 8 BRICHISLBEGRZHEREIREL. TG (RAIBES. ESAR. 5ilEE5.
BIEEH. BEH) ERICRMREINIHIBEDIEEMRI-T2 B) 2L, ISV ETIINLORBRBEEILE®RE Lz, EFTTRE—F
XFESTIEBE DEEMIZFELMET L(p < 0.05), & RIIEE (XETIER OEMIZHEWVEEIZET L= = 0.000), — AT, EAARDM
HEFIL—XDBLUBRTHEEIZEMLUI=(p < 0.05), COZEMNDS, L—RARBICHTTEAAROEZREFROETINEFHNTHD
CENBLIEROT=, TEREIDEY T2 {EX 1 BRICIYSVUETANCLELTHEEIZEMLI=(o > 0.05), 512, BAREELGHE
BRADAMBIELLYSSAREEERILN. L—RAF OB RIMEE L TROFGS A—CREORICEELRBAZRE RO
Mol SEODEELLT. SV BEEFHEREMELFAVTA IV T ERICERGMR 285 EHROBREH ST A—
DICEET S DIEIEEF SO TREFLTLELY,

2. MIRRAEEOBE G

Previous studies suggest that marathon running induces lower extremity muscle damage. In addition, some studies show that the
trunk acceleration could reflect the vertical ground reaction force and may indicate the risk of lower limb injury. This study aimed to
examine the relationships between the trunk accelerations during a full marathon race and lower extremity muscles damage after the
race using transverse relaxation time (T2)-weighted magnetic resonance images (MRI). Eight healthy collegiate marathon runners
were recruited for this study. All participants completed a full marathon (42.195 km) wearing a tri—axial accelerometer (GPSPORTS
EVO) on their upper back. Each directive magnitude at 4 points of the racecourse (7.7, 18, 23.8, and 39 km) were calculated. T2-MRI
was performed before (PRE) and at 1 (D1), 3 (D3), and 8 days (D8) after marathon, and the T2 values of lower extremity muscles
were calculated. The running speed and trunk accelerations significantly decreased with increasing running distance (p < 0.05 and p =
0.000, respectively). Mediolateral accelerations significantly increased during latter—half of the race than that of the earlier—half (p <
0.05). The T2 value significantly increased in the lower extremity muscles after a marathon. T2 significantly increased on D1 (p <
0.05), suggesting that the lower extremity muscles are susceptible to damage induced by running a full marathon. However, there was
no significant relationships between the trunk accelerations during a full marathon race and the T2 values of lower extremity muscles.
Further research is needed to investigate these relationships including other muscle damage evaluation method to understand the
conditioning that focuses on improving recovery strategies after prolonged running.
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