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Table 1. Result of correlation between the playing position and extent

of injury. 13

Table 2. Result of correlation between injured muscle and extent of

injury. 14

Table 3. Result of correlation between the injury site and extent of

injury. 15

Table 4. Result of correlation between injury mechanism and extent of

injury. 16

Table 5. Correlation between reinjury and extent of injury.
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Figure 1. Figure A is description that proximal tendon portion of
biceps femoris (longarrow), proximal tendon portion of semimembranous
and semitendinous  (short arrow). Figure B is description that
proximal musculotendinous junction of semitendinous. (arrow). Figue
C is decription that muscular portion of hamstring muscle (arrow).
Figure D is decription that distal musculotendinous junction of

semimembranous (long arrow) and distal tendon portion of semitendinous

(short arrow). 18

Figure 2. 23 year old defender in classic K league. The pain started
after changing direction. On the axial view of T2-weighted MRI image,
increased signal intensity was observed in the muscle portion of
semitendinous and biceps femoris muscle. Extent of the injury was
measured in the axial plane by calculating the percentage of the
largest injured area (dotted line) from the whole muscle area(full

line). The extent of the injury was 60.58%. 19
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Figure 3. Graph showing correlation between the position of the player

and extent of injury. 20

Figure 4. Graph showing correlation between the injured muscle and

extent of injury. 21
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ABSTRACT

Magnet ic Resonance Imaging (MRI) Analysisof Hamstring Injury

in Elite Soccer Players

Jeong Yeon—joo
Advisor : Prof. Lee Jun Young
Depar tment of Medicine,

Graduate School of Chosun University

Purpose: The most frequent form of trauma incurred in soccer games ismuscle injury,
with the hamstring being the most frequently injured muscle. However, no recent
specific research has been conducted on hamstring injuries in domestic soccer
players. This study aimed to evaluate the site and extent of injury, injury
mechanism, player position, and the reinjury incidence in the hamstring by using
magnetic resonance imaging.

Materials and Methods: A retrospective study was per formed with 18 soccer players
with hamstring injuries diagnosed by using magnetic resonance imaging between
January 2011 and June 2015. The players participated in the classic K-league,
challenger’ s league, middle school, high school, and university soccer teams.

The injury sites included the biceps femoris, semitendinous, and complex muscles

(combination of the biceps femoris and semitendinous). The extent of the injury

Collection @ chosun



was measured on the axial plane by calculating the percentage of the largest
injured area from the whole muscle area. The correlations of the extent of injury
and injury mechanism, player position, and reinjury incidence were analyzed by
using the SPSS v21.0 (IBM, Armonk, NY, USA). Statistical significance was def ined
if the p value was <0.05.

Results: The number of injuries at each site was 6. Of the players injured, 3 were
offenders, 9 were midfielders, 6 were defenders. The injury occurred during
changing directions in 13 players and during sprinting in 5. The injury sites
were the tendinous, musculotendinous, and muscular portions in4, 5, and 9 players,
respectively. The mean extents of the hamstring injuries were 77.61%, 59.59%,
and 35.41% in the offenders, midfielders, and defenders, respectively. The
of fenders had the largest injuries (p =0.011). The mean extents of the hamstring
injuries were 76.51%, 31.21%, and 55.88% for the biceps femoris, semitendinous,
and complex muscles, respectively. The extent of injury was worst in the biceps
femoris (p = 0.005). Changing directions caused the largest injury (p =0.012).
No statistically significant correlation was found between the extent of injury
and reinjury incidence.

Conclusion: Hamstring injury was worst in the offenders, but the injured muscles
were the same. The injuries occurred due to sudden directional change. Therefore,
to prevent hamstring injury, offenders must be cautious when making a sudden

directional change.

Key words: hamstring, MRI, soccer, muscle injury, injury degree
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Table 1. Result of correlation between the playing position and extent

of injury.
Standard
Number Injury ah gr P-value
deviation
Of fenders 3 77.61% 0.00
Midfielders 9 59.59%% 3.95
0.011"
Defenders 6 35.41% 11.25
Total 18 54 .53% 5.40

* . P-value < 0.05

Collection @ chosun
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Table 2. Result of correlation between injured muscle and extent of

injury.
Standard
Number Injury o P-value
deviation
Biceps femoris 6 76.51% 1.19
Semitendinous 6 31.21% 22.96
0.005"
Complex 6 55.88% 5.14
Total 18 54 .53% 22.94
* . P-value < 0.05
_14_
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Table 3. Result of correlation between the injury site and extent of injury.

Standard
Number Injury gn gr P-value
deviation
Tendon 3 51.19% 1.21
Musculotendinous 4 60.58% 23.95
0.882
Muscular 11 53.85% 4.14
Total 18 54 .53% 22.94

_15_
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Table 4. Result of correlation between injury mechanism and extent

of injury.
Standard
Number Injury oL P-value
deviation
Sprint 7 31.21% 22.96
0.012"
Turning 11 66.20% 11.34

* . P-value < 0.05

_16_
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Table 5. Correlation between reinjury and extent of injury.

Standard
Number Injury gn gr P-value
deviation
Re=injury 6 43.93% 43.93
0.344
Single Injury 12 59.84% 36.89
_17_
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Figure 1. Figure A is description that proximal tendon portion of biceps femoris

(long arrow), proximal tendon portion of semimembranous and semitendinous
(short arrow). Figure B is description that proximal musculotendinous junction
of semitendinous. (arrow). Figue C is decription that muscular portion of
hamstring muscle (arrow). Figure D is decription that distal musculotendinous
junction of semimembranous (long arrow) and distal tendon portion of

semitendinous (short arrow).

_18_
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Figure 2. 23 year old defender in classic K league. The pain started after
changing direction. On the axial viewof T2-weighted MRI image, increased signal
intensity was observed in the muscle portion of semitendinous and biceps femoris
muscle. Extent of the injury was measured in the axial plane by calculating the
percentage of the largest injured area (dotted line) from the whole muscle

area(full line). The extent of the injury was 60.58%.
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Figure 3. Graph showing correlation between the position of the player and extent

of injury.
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Figure 4. Graph showing correlation between the injured muscle and extent of

injury.
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