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Abstract The purpose of the present study was to examine characteristics of muscle anatom-
ical cross-sectional area (CSA) for different regions from proximal to distal parts of each mus-
cle of the hamstring muscles in high-level sprinters, and to examine the relationship with those
and the sprint performance. The CSA of the semitendinosus (ST), semimembranosus (SM), bi-
ceps femoris long head (BFL) and biceps femoris short head (BES) at the four different region
of hamstring muscles for twenty sprinters (SPRINT) and twenty healthy male control subjects
(CTRL) were measured by using B-mode ultrasonography. The measured regions were divided
into four parts from proximal to distal parts (PRO1, PRO2, DIS2, DISI). The results clearly
showed that absolute CSA values in distal parts for all muscles together with PRO2 in ST were
greater in SPRINT than in CTRL. When relative CSA values to the entire hamstrings muscles
in each region were compared, only relative CSA at PRO1 in ST was greater in SPRINT than
in CTRL, conversely, that at proximal regions in BFL and distal regions in BFS were smaller in
SPRINT. In the relationships with sprint performance, the CSAs at PRO1 and PRO2 in ST and
at PROI1 in SM were only related negatively. These results suggest that distal parts of hamstring
muscles for SPRINT may be characteristics for sprint runners. However, the movements related
to the specific hypertrophy (PRO1 and PRO2 in ST, PROlin SM) may play important roles of
the improvement of their sprint performance.
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Fig. 1 Distribution measurements of hamstring muscle cross—sectional area and their measurement places.

Left: The measurement places were decided as follows. The DIS1 was the 5 cm proximal point from adductor tuber-
osity of femur. DIS2 point was the middle point of the line through point of the ischial tuberosity and the point of ad-
ductor tuberosity of femur. The PRO1 point was just below of the ischial tuberosity. The PROZ2 was the point of the
proximal edge of tendinous intersection in ST which was identified by the longitudinal ultrasound image of ST at the
PRO 2 point (inserted ultrasound image). Dash lines were measurement places of the traverse ultrasound images.
Right: Typical example of transverse ultrasound images of hamstring muscles from distal (DIS2 and DIS1) to proxi-

mal (PRO1 and PRO2) parts.

ST: semitendinosus, SM: semimembranosus, BFL: biceps femoris long head, BFS: biceps femoris short head
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Fig. 2 Comparison of cross-sectional area (CSA) within each hamstring muscle for each region between sprinters and controls.
The absolute CSA values were compared for each region between sprinters and controls. ST: semitendinosus, SM: semimembra-
nosus, BFL: biceps femoris long head, BFS: biceps femoris short head. * and ** show significant differences between sprinters and

controls at p<0.05 and p<0.01, respectively.
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Fig. 3 Relative CSA comparison for each hamstring muscle to entire CSA of hamstring muscles for each region between sprint-

ers and controls.

The relative CSA values for each hamstring muscle to the entire CSA of hamstring muscles were compared for each region be-
tween sprinters and controls. ST: semitendinosus, SM: semimembranosus, BFL: biceps femoris long head, BFS: biceps femoris

short head.

*and ** show significant differences between sprinters and controls at p<0.05 and p<0.01, respectively.
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Table 1. Specific distribution of hamstring muscle cross—sectional area for sprinters.

ST (Sprinter)
PRO1 | PRO2 | DIS2 | DIS1
PRO1 p<0.001 p<0.001 p<0.001
PRO2 n.s. p<0.001
DIS2 p<0.001
DIS1
SM (Sprinter)
prOI | PrO2 | DI2 | DIsI
PROL1 n.s. p<0.001 p<0.001
PRO2 p<0.001 p<0.001
DIS2 p<0.001
DIS1
BFL (Sprinter)
PRO1 | PRO2 | DIS2 | DIS1
PRO1 Do not test Do not test Do not test
PRO2 p<0.001 p<0.01
DIS2 p<0.001
DIS1
BFS (Sprinter)
PRO1 | PRO2 | DIS2 | DIS1
PROL1 Do not test Do not test Do not test
PRO2 Do not test Do not test
DIS2 p<0.001
DIS1

ST (Control)
PRO1 | PRO2 | DIS2 | DIS1
PRO1 p<0.001 n.s. p<0.001
PRO2 p<0.001 p<0.001
DIS2 p<0.001
DIS1
SM (Control)
prOI | PrO2 | DI2 | Disi
PRO1 n.s. p<0.001 p<0.001
PRO2 p<0.001 p<0.001
DIS2 n.s.
DIS1
BFL (Control)
PRO1 | PRO2 | DIS2 | DIS1
PRO1 Do not test Do not test Do not test
PRO2 p<0.01 p<0.001
DIS2 p<0.001
DIS1
BFS (Control)
PRO1 | PRO2 | DIS2 | DIS1
PRO1 Do not test Do not test Do not test
PRO2 Do not test Do not test
DIS2 p<0.01
DIS1

Semitendinosus (ST), semimembranosus (SM), biceps femoris long head (BFL) and biceps femoris short head (BFS).
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