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@ Abstract

The objective of this study was to demonstrate the detailed description of the inciting
events of anterior cruciate ligament (ACL) injuries in female basketball players. We conducted
a retrospective interviewing study with 235 female basketball players who had suffered from
an ACL injury. Our study demonstrated that the ACL injury occurred more frequently on
offense than on defense. We also found that the number of the ACL injuries which occurred
at jump-landing and side-step cutting was larger than that at deceleration on offence, while
the number of the injuries at the side-step cutting and deceleration was significantly larger
than that at the jump-landing injury on defense. Finally, the result revealed that the ratio of
the “jump-landing” ACL injury was relatively high in the contact situation compared to that
in the noncontact situation. We may be able to utilize the detailed profiles of the inciting
events for ACL injury prevention.

players was 0.29 per 1,000 athlete exposures while

Introduction

It is widely accepted that anterior cruciate ligament
(ACL) injuries frequently occur especially in female
basketball players. Arendt et al reported that the
incidence of the ACL injury in female basketball

that in male basketball players was 0.07 per 1,000
athlete exposures based on the National Collegiate
Athletic Association (NCAA) database. The survey
of Japan Basketball League2> also showed that approx-
imately 20% of the female players had experienced
at least more than one ACL injury during their
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athletic career, which was approximately twice as
high as male basketball players. Although surgical
intervention and rehabilitation usually allow the
injured athletes to return to the previous activity
level, the ACL injury still deprives them of much
of their time in sports participation. In addition, it
has been reported that the risk of posttraumatic
degenerative joint disease may increase regardless
of the surgical reconstruction of the ligament. There-
fore, the sports medicine practitioners and researchers
have investigated the risk factors of the injury from
various research aspects to develop the effective
ACL injury prevention strategy.

Previous studies have suggested that most of the
ACL injuries occurred with noncontact mechanism' ™"
and the risk factors of the noncontact ACL injury
have been proposed from standpoints of the environ-

8,9) 4,10, 11) 12,13)

, anatomical structures , hormones

1~7.10, 14

ment
and biomechanics ', The findings of the previous
studies have enhanced our understanding of the
ACL injury and have helped us to develop the injury
prevention strategy. However, if the main purpose
is to prevent the ACL injury from occurring, it may
also be necessary to develop the traditional approach-
es to description of situations where the injury occurs.

Bahr et al®” proposed the comprehensive model for
Injury causation, based on the epidemiological study

. 1
of Meeuwisse'?.

In the model, the inciting events
of injuries (ie. playing situation, player/opponent
behavior, etc.) are regarded as a final link in chain
that causes an injury and is usually directly associ-
ated with the onset of an acute injury. As we noted,
many studies have focused on intrinsic and extrinsic
factors of the ACL injury occurrence to establish a
better strategy for the ACL prevention, whereas
few studies have closely investigated the detailed
description of the inciting events of the ACL injury.
Therefore, the aim of this study was to investigate
the inciting events of the ACL injury and identify
the high risk situation in female basketball players.
We believe this information will lead us to a future
prevention strategy for the ACL injury in female

basketball players.
Materials and Methods

Subjects

The subjects were 235 female basketball players
who suffered from the ACL injury during a practice
or a game and visited the orthopedic clinic in the
Institute of Sports Medicine and Science, Aichi, Japan,
where they were diagnosed as having the ACL
injury (Mean=SD age 18.6%3.9 years, height 164.6
+7.8cm, body weight 58.8+8.0kg). All the ACL
injuries were confirmed by magnetic resonance
imaging and/or arthroscopic procedure. The subjects
received physical therapies periodically for the
period of 20 years from June 1988 through June
2008. Approximately seventy percent of the subjects
visited the clinic within one month and 46 percent
of the subjects visited the clinic within one week
after the ACL injury incident. We chose the subjects
whose ages were fifteen or more so that they were
included in this study. We also excluded the subjects
from the study when the description of the injury
mechanism was unclear or when the injury occurred
by an accident not related to basketball activity. The
group of the subjects consisted of 149 high school
basketball players (63.4%), 33 collegiate basketball
players (14.0%), 53 post-collegiate basketball players
(22.6%). One hundred and sixteen subjects (51.1%)
played at an amateur regional level, 68 subjects
(30.0%)played at an amateur national level, 19
subjects (8.4%) played at a semi-professional level
and 8 subjects (3.5%) played at an international and/
or a professional level. We were able to obtain the
information on the playing position of 225 out of 235
subjects consisting of 69 “guard” players (30.7%),
8 “guard-forward” players (3.6%), 67 “forward”
(29.8%), 15 “forward-center” (6.7%) and 66 “center”
players (29.3%) (Table 1). One hundred and twenty-
nine (54.9%) subjects had their right side of the
knee injured, and 106 subjects (45.1%) had the left
side of the knee injured. They all suffered from the



Table 1 Playing position (n=225) : we were
not able to obtain the data from 10
out of 235 subjects.

n=225 Rate (%)

Guard 69 30.7
Guard-forward 8 3.6
Forward 67 29.8
Forward-center 15 6.7
Center 66 29.3

unilateral ACL injury, so we investigated 235 ACL
injury cases in total. The study protocol was approved
by the Ethics Committee of the Institute of Sports
Medicine and Science.

Data acquisition

We used the medical records of the orthopedic
surgery and the physical therapy of the subjects as
the database. When the subjects visited the institute,
skilled physical therapists themselves interviewed
the subjects and prepared and kept their medical
records. They interviewed the subjects about the
inciting events at the time of the injury in details.
In addition, the therapists confirmed the injury
mechanism by having the subjects reproduce the
scene of the injury occurrence with the use of the
unaffected leg.

We investigated the following items :
1. Injury mechanisms

We classified the injury mechanism into the

following three categories :

1) Noncontact : no contact with another player
at the time of the injury

2) Contact : physical contact on body parts other
than the lower extremity through being hit,
pushed, or held by another player

3) Collision : direct physical contact with another
person on the affected lower extremity

2. Playing situation at the time of the injury
We classified the playing situation into the four
categories : “offense,” “defense,” “other,” “unknown.”

#R&3 VOL.31T NO.2 121

We defined the category of “other,” as situations
on which it was difficult to determine whether the
situation was on offence or on defense such as
“rebound,” and “loose ball.”

3. Player’s behavior at the time of the injury

We classified the player’s behavior at the time of
the injury into the following six categories : “jump-
landing,” “jump-take off,” “deceleration,” “side-step
cutting,” “other,” and “unknown.”

1) Jump-landing : landing on one (injured side)
or both legs after the player had jumped up
to shoot or catch the ball

2) Jump-take off : taking off on one (injured side)
or both legs when the player had tried to jump
up to shoot or catch the ball

3) Deceleration : decelerating or stopping running
in any direction without jump stop

4) Side-step cutting : side-stepping and changing
direction sideways to pass by or to mark the
opponent

5) Other : player's behavior that was not described
clearly by the subjects

6) Unknown : the player’s data missing in medical
records

Statistical analysis

We carried out a chi-square test to elucidate the
interrelation between the playing position, the injury
mechanisms, the playing situation and the player’s
behavior at the time of the injury. We used the
SPSS Ver.17] for Windows (SPSS Japan Inc.,
Shibuya, Tokyo, JAPAN) for the statistics. The
significant level was set at 5% in this study.

Results

1. Injury mechanisms (Figure 1)

We were able to obtain the information on the
injury mechanisms from all the subjects. The result
showed that the number of “noncontact” cases (188
cases) was the greatest among the categories of the

13
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Fig. 3 Player’'s behavior at the time of the
injury (n=232) : we were not able to
obtain the data from 3 out of 235
subjects.

injury mechanisms, accounting for 80% of all the
cases. The number of “contact” cases (40 cases) was
also larger than that of “collision” cases (7 cases).

2. Playing situation (Figure 2)

We investigated the playing situation at the time
of the injury in 187 out of 235 cases. The result
showed that the number of ACL injury incidents
which occurred in the “offense” situation (132 cases)
was the largest among the categories, accounting
for about 70% of all the cases. Moreover, the
numbers of ACL injuries occurred in the “defense”
and the “other” situations were 37 cases and 18 cases
respectively.

3. Player’s behavior (Figure 3)

Finally, we were able to obtain the information
on player’s behavior at the time of the injury from
232 out of 235 subjects. The result showed that the
number of “jump-landing” case was the largest (77
cases), which accounted for about 33%, followed by

160

Number of subjects
z 2

o
=

Offense Defense Other
Fig. 2 Playing situation at the time of the in-
jury (n=187) : we were not able to
obtain the data from 48 out of 235
subjects.

Table 2 Injury mechanisms and player’s behavior at
the time of the injury (n=186).

Noncontact Contact Collision
n=152 Rate(%) n=34 Rate(%)
Jump-landing 45 29.6 16 47.1
Jump-take off 15 10.0 1 2.9
Deceleration 32 21.0 0 0.0
Side-step cutting 55 36.2 7 20.6
Other 5 3.3 10 29.4

x2(df=4) =36.83 p<0.001

“side-step cutting (64 cases, 27.6%), " “deceleration
(40 cases, 17.2%), " “jump-take off (16 cases, 6.9
%), " and “other” (35 cases, 15.1%) respectively.

4. Relationship between injury mechanisms and
player’s behavior (Table 2)

We were able to perform the cross tabulation
analysis between injury mechanisms and player’s
behavior at the time of the injury in 186 out of 235
cases. We performed the cross tabulation analysis
between the injury mechanisms and player’'s behav-
lor after the categories of the direct and the other
mechanisms were combined. Significant differences
in the subjects behavior were found between noncon-
tact and the other injury mechanisms [ y* (df=8)
=36.83, p<<0.001]. The numbers of noncontact ACL
injury which occurred during “side-step cutting,”
“jump-landing,” “deceleration,” and “jump-take off”
were b5 cases, 45 cases, 32 cases and 15 cases
respectively, whereas “jump-landing” injury cases
accounted for approximately 50% in the other



Table 3 Playing situation and player’s behavior at
the time of the injury (n=169).

Offense Defense
n=132 Rate(%) n=37 Rate(%)
Jump-landing 44 33.3 4 10.8
Jump-take off 15 11.3 0 0
Deceleration 20 15.2 10 27.0
Side-step cutting 42 31.8 20 54.1
Other 11 8.3 3 8.1

x2(df=4) =1550 p<0.001

mechanism.

5. Relationship between playing situation and
player’s behavior (Table 3)

We conducted the cross tabulation analysis to
demonstrate the relationship between playing
situation and player’s behavior at the time of the
injury in 169 out of 235 cases. We excluded the
“other” category of the playing situation from the
cross tabulation analysis. The result demonstrated
that there was a significant difference in the subject’s
behavior between the “offence” and the “defense”
situations [ x* (df=8) =15.50, »<0.001]. The
number of the ACL injury during “jump-landing”
(44 cases) and “side-step cutting” (42 cases) were
relatively large in the offence situation compared
to “deceleration” (20 cases) and “jump-take off” (15
cases). On the other hand, 20 cases of ACL injury
occurred during “side-step cutting,” which accounts
for about 50% in the defense situation, followed
by “deceleration” (10 cases) and “jump-landing” (4
cases), respectively.

6. Relationship between playing position and
player’s behavior (Table 4)

Finally, we conducted the cross tabulation analysis
to demonstrate the relationship between playing
position and player’'s behavior at the time of the
injury in the 200 cases out of 235. We excluded the
subjects in the “guard-forward’(n=8), the “forward-
center” (n=15), and “unknown” (n=12) categories
from the cross tabulation analysis. The result of
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Table 4 Playing position and player’s behavior at
the time of the injury (n=200).

Guard Forward Center
_ Rate Rate  _ Rate
=67 () D707 g5y DTO0 g

Jump-landing 19 284 22 328 25 379
Jump-take off 6 9.0 5 7.5 2 3.0

Deceleration 12 179 11 16.4 13 19.7
Side-step cutting 23  34.3 20 29.9 12 18.2
Other 7 104 9 134 14 212

x2(af=8) =9.14 p=0.412

the cross tabulation analysis showed that there is
no significant difference in player’s behavior among
the playing positions [ x * (df=8) =9.14, p=0.412] .

Discussion

In the same way as shown in the previous

7 our result showed that the number of

reports
the noncontact injuries was larger than that of the
other injuries in the female basketball players. Our
study also demonstrated that the ACL injury
occurred more frequently on offense than on
defense. The defense situation may require
reactive tasks with sharp acceleration/deceleration
more frequently than the offence situation does
and the moment-to-moment reactions might
increase the risk of the ACL injury. However, such
physical demands on the defense situation did not
reflect the result of our study. In addition,
Krosshaung'¥ reported that the number of the
ACL injury in basketball players which occurred
in the offense situation was greater than that in
the defense situation : 29 cases of the injury
occurred in the offense situation and 5 cases of the
injury occurred in the defense situation. Both the
previous and our results indicate that ACL injury
risk may be higher when the players are in the
offence situation than in the defense situation.

One of the notable findings of our study is that
there may be differences between the offense and
the defense situations in the high risk player’s

15
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behaviors for the ACL injury. The cross tabulation
analysis between player’'s behavior and playing
situation revealed that greater numbers of the
ACL injury in offence situation occurred at jump-—
landing and side-step cutting, whereas the number
of side-step cutting and deceleration injury cases
was larger than the jump-landing injury case in the
defense situation. In the offense situation, players
usually perform more jumping activities such as a
lay-up shot, a jump shot and a catch of a ball passed
high from another player than they do in the defense
situation. As we described in the last paragraph, on
the other hand, players are more involved with
side—cutting with sharp acceleration/deceleration
in order to react the opponent’s attack in the defense
situation. Different movement tasks and neuromus-
cular loads required during the play between on
offence and on defense may be associated with the
current result.

Our study also demonstrated the ratio of the
ACL injury by “jump-landing” was relatively high
in the “contact” situation compared to that in the
“noncontact” situation. Physical contact by the
opponent while the player is jumping up in the air
will give a large effect on the dynamic alignment
of the lower extremity at a landing. It may be
beneficial for players to perform the ACL injury
prevention exercise in the contact situation at
“jump-landing” in order to be able to improve the
body control skill during a jump, which may result
in minimizing the effect of the physical contact on
the alignment at the landing.

The result of the cross tabulation analysis between
the playing position and player’'s behavior at the time
of the injury showed that player’'s behavior at the
time of injury was not significantly different among
the playing position. Center players are usually more
involved with such jumping tasks as rebounding,
shooting and catching a ball passed high by another
player in the area near the basket, whereas guard
players are more involved with side-step cutting and
sharp deceleration tasks while dribbling the ball.

Regardless of different physical demands between
playing positions, we were not able to demonstrate
a different trend on the player’s behavior at the
time of the ACL injury.

In this study we analyzed the medical records of
female basketball players who suffered from the
ACL injury to identify the profile of the playing
position and the inciting events (ie. injury mechanisms,
playing situation and player’s behavior) at the time
of the ACL injury and their interrelationships.
These results may be able to add a new insight to
the traditional ACL injury prevention program.
Previous ACL prevention studies stated that a
prophylactic neuromuscular and proprioceptive
training program might reduce the number of
ACL injuries' ™. In addition to the traditional
preventive strategies, it may be beneficial for the
prevention of the ACL injury to have basketball
players recognize the high risk situations of the
ACL injury found in this study and have them
improve the dynamic control of lower extremity in
the simulated but controlled situations. We believe
that this kind of prevention strategy will be able to
decrease the risk of the injury in the real basketball
situation.
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W7 —F B 7 18.6(17.3-20.1)  17.7(17.2-19.4)  18.5(17.2-19.6) %% X X
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EERIRE Z RV /BB OB ATl &
A ML A XEREORESE

Relationship of The Dynamic Ultrasound Evaluation of
Calcaneofibular Ligament and Stress Radiography

fE FELY  Satoshi Nakajo IR AL? Hisafumi Kobayashi

/hEE E¥  Makoto Nakakohji THE 7£¥  Mitsuru Aizawa

R g4 Hidetoshi Hayashi = ¥ Shumpei Miyakawa
@ Key words

B, BEERE, A ML A XH
Ultrasonography : Talar tilt angle : Stress radiography

OEE

T % T 72 JEBERLT (calcaneofibular ligament : PLF CFL) O BJREFE & A M L
A X o\ X A IEEEA A (talar tilt angle © AR TTA) & O #EM a4 52 L% H
& L7z, RIS TFMOBEEN 2 <, #IFPEEMI RN IS OB D 22\
P22 43 J8, V2448 L, A ML AR & BE Mg % £ 7-.
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TTAX10.6*2.1°L IEHHED TTA1X4.8=35°L I L THEEIZKE D72 (p<0.001).

H A% 7 CFL O BhREFHE, AL EE L FMT 2 DICEH R HETH
A REMEDRIR S 7.

BETHELIIMET, AR=IHEESAED12~20%

I L &I FEOTWAETY $72 ZORERIIHE 0,76~
1.06 /1000 player-hours, A& H1.89 ~3.1914/
RIS, AR— VIS B W TEVEE 1000 player-hours™ & Z Do 2 K — v igE L 1,
AR 1) JFAXTFTA4 vk s —
T 979-0513 18 5 WL BLE R A S M) K o7 JFA Medical Center
I R 755 > 75 8-1 2) AEAFERNE ) =y 2
JFAXT 4 vty — Sakudaira Orthopedics Clinic
TEL 0240-25-1557/FAX 0240-25-1575 3) BEHEENEIZ )=y s

Nagano Orthopedics Clinic
4) WNLKIEENF 2 ) = o
Toritsudai Orthopedics Clinic
5) FLEARFRFBE N AFHFIIFERE A R — ) RS R
University of Tsukuba Graduate School of Comperhensive Human Sciences in
Sports Medicine

47



BARAF VOL31 NO.2 156

\

X1 7OXEAWEEEES

BRLTIHEFICHNEERZRL TS, EEETNK
BHEDZHEA T = A 2L, BE - EBEE O LR
i, F 73 EEEER O FRAVIEREITH S, 2
PRI 2 A MBI EIC B B N BCET, IR Eh e s
KEHKEEDO L. JERIEIN ISR, S HEE T
% 85 (3 B BEERL Y (anterior talofibular ligament :
PIF ATFL) C, v CHEMERIAY (calcaneofibular lig-
ament : JUF CFL) 23863 27,

JERIRIANZE BT, B AR E T & BRRERIANZE
EWED 2D END . EHEENIEHZICE -
T ATFL % CFL %4815 L 7= R BIET 3 RE 25 19 IS A%
ENWZZ Y, ZORMIAZEEE LUZLIETENICD
PSS, ST, EREPELEL TV T b R
DPOEEZITRZ 5 I ENL VD, Bl TEEM
GEELEREIN TV LEAEH L. ZD720, V)
NEN)TFT—2a YDA T EEREL, ANEENE
R TABREST L EH L. 0720, Bt
JEEINZEIELYE 2 BRI, Z OMIIAZE
W mHTE RV, Lz > C, EEEORMAAR
LEME R Sl 2 DB 57 Z O A E T
(EHEBRBEI OB L RSN TB), A ML A
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x®1 BEREGZHOBRB LU TTA

IEERE CFL A" &Hf
45 O T 155 41 12 612
TTA () 4.8+35 10.6+2.1 $<0.001

CFL : calcaneofibular ligament, TTA : talar tilt angle
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Relationship Between Medial Longitudinal Arch and Leg Pain of

Soccer Players in Growth Period
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Group DAEFZALIZ OV TIE, 9~10% & 11~127%
WZBUT B EME O AT R o7z, THEER & OB
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HILL5M4NTH o7z e HikEMZET 8% L
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HEARFEHRE LML TL 5913, BE2EHTORZ
BloOAE FHOBAEOFEDLFRIHL TS -7,
ML HIZIXERC X 2 ERZE TR, KE, B
ZIE L 72 SEBIERERA IE Ribom &Y OS2 5
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DI (i a #LA TH RO E EAY) 125 L EEH),
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BIFERT I IZRIE D 72 W s (EERIRAAL) B L < i
1 PBGE (RO A) THERMNT 217 7% > 721212,
BEEDNH 72502 T AT 4 v 7 [AIRSH TS
Eaffir ezt o7z, wihd p<0.056 = FHEED
heELz.

& R

345, HREIREIL76 %, FEMBEIREIL238%4TH
o7z, HEEIBED 144 (18.4%), Il 144 (5.8
%) DEHOBAESH Y (A1), L IR E R
ICHAREEICEZCEIL w2, 208HD
EBAL L ER B RE SO REAME S 5, TFRAET 5B, Wi 341,
WRRAET 2%, TERAET 1B, JERYET 16, BRBYET 160T
BN, FEMBEIFEASTRAEIS B, MOREHE3 B, S BYHET
20, BB 260, BE2BITH o7z (WTIOHD
INTHEEZ268T 52 05D L720, Gr0vE
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THEZZROD (R1). HARMT CHBEEIS
SN72b Ox% LN CHNTT A & 6m il HE
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F1 EEMEEERT CHEIORBR (BEE/M)
HEIHE (n=76) FEtm I (n=238) fabgeEE
iy (%) 77.5%6.3 75.0%+6.0 $»=0.0019
EF NN 924/ 1152 % 81/% 157 »=0.6926
BMI (kg/m?) 23.2+3.3 235*3.5 $»=0.5490
877 (kg) 24.4+7.0 26.5*7.2 $»=0.0092
W EAATOHE () 7.5%3.3 6.1£2.0 $<0.0001
R EAAT O AR () 13.0+3.4 12.0+2.7 »=0.0092
I R EEAAT O (B) 5.8+2.5 4917 »=0.0006
IR EESAT OB () 11.6=2.9 10.7+2.6 $»=0.0146
SEH T35 LT (7)) 12.6 6.2 10.6+3.9 $»=0.0011
Fr ST AR RS () 17.5+19.5 23.1+20.5 $»=0.0342
20cm narrow walk (JA]) 3.5+t54 2.0+£3.9 »=0.0080
F2 EERHEERT CEEOBR (ZEE/HM)
R B e B + v X1 95% CI [ACES
i (%) 77.5%6.3 75.0%6.0 1.06 1.00-1.11 $»=0.0506
B (ke) 24.4+7.0 26.5*7.2 1.05 1.00-1.11 $»=0.0528
TR BRAT ORI () 7.5+3.3 6.1+2.0 2.28 1.51-3.44 $<0.0001
HHE AT OB () 13.0+3.4 12.0+2.7 0.68 0.501-0.928 $»=0.0147
I KR BEAAT O (B) 5.8+2.5 4.9+1.7 0.851 0.591-1.226 $»=0.3865
e RIREEAAT OSSR () 11.6+2.9 10.7+2.6 0.853 0.643-1.130 »=0.2677
SERTILE L) (F) 12.6%6.2 10.6+3.9 1.026 0.941-1.118 $»=0.5619
F RS AR R (FS) 17.5+19.5 23.1+20.5 1.002 0.986-1.019 »=0.7727
20cm narrow walk (i) 3.5+5.4 2.0+3.9 1.027 0.937-1.126 »=0.5647
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up & goN1IFLLED D D% EFHLFALEIE D
e LT, E51CsY 354 F3Ivr 793
v IEEO VER O A X 0 BIHR R B 37 R RS A%
gL, mEO55%, BIO62% xS 52
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AR—YZEFICHTSD ACL BEWMR
6 7 A TOAR—VEIRDIRIK

Return to Full Sports Activity Six Months After Anterior Cruciate Ligament
Reconstruction in Athletes

/K FRAHY  Kuniaki Shimizu EfEETTF?  Saeko Takahashi
it Y Atsushi Akaike #l A2 AY Makoto Suzukawa
BIFF #8503 Moroe Beppu g %2V Hiroyuki Nakajima

@ Key words
BT A, AR—VER, e Tr—3a v
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2006 4 7 H LABEIZ ACL FREEA & fidT L 72 A R — #4561 (5814 13 B 2ci 32 61) % *b 5
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1 i X-P (BTBf£ER)
FEERIE AMRPDIS, KBRE
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2006 47 B DA\ [0 — iy & A5 P iy & fid 7 L, [l —
T MIEDWIYNEY) TU ST ARETL
R B LI AR— BT AR SR E L
7z, AR—VBTOEFRITFEERIE 2 5 020
TR OB Z O S L TINEY) 27k o172
FSNE L7z, BEME RS TR, o
F7p D HIRAEBAEE), (20 0BRIC X ) HROEN
THEBNI RS L7z, B 3B 326, FI4 4k
207%, A I B EAEBE T & 5 (LUT BTB),
PEIE BTB 2261, NA A Y v 7k (LLF ST
G)10BITH o7z, FERAR—VHHEIINAT v
NI13BI, Yy A—=T7H], N FR=NVEHDIETH
o7z (ZOMIETRT2FILLT). =it ST (G) %
FAW725EB b &6 T4 X T single bundle F# T &
0, B LI AT L ERHE SR (AM bundle) HL
12, KBEEMIEFLIE far medial portal X ) AM & 1%
AMEIFEHER (PL bundle) Otz o &L CIERL L 72
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By - BEREET - R AYEM LICIET, wbw b
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5. FlEBOMNAREC, KEoflEz &oRE
BHOWHL F = v 735, KPHTIHEEOTH#E
DIAFER E ) RBIET O Wiz - NiEDF % T
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#5267 I TOEIFR.
* IR
* 56 7 H D7,

* T2 W T 72T
*IIF R DOFRWIRER,

&4 6 ATERTELERNDES
&k 1 22/45=49%
Bk D 8/13=62%
ST(G) : 7/10=70%
ZIYEBTB @ 6/22=27%

*6 fii86 » A TOREHE7 (AILE%)
<4 fk 160°/S= 96.8 180°/S=102.2

eI G 100.5 102.8
S G G 95.4 102.0
-BTB 98.9 103.2
“ST(G) 90.2 98.8

Wb BIE L AR A B O THERERY 2 ) N EY)
T—YariEEbeTERTLILT, LRI
REGEHERDIWREE 2 b, S HICAR—VHIF
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E) BRI OLEMIEN T 74 A ¥ b RSB E
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S, BHREENT v ADREAME S T BIFTH
>ThH, FHIE L Cilit:6 » B Rl OEIFIZRED 7
N7z,

NS DOREGNZ BT 5 FIGEIRR 2 & O 2
67 A COBIFE, 6» AIZBILHIMHE HiEk
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PIEB L 7-EBNC R L CU3BIR 2 15 72 E R T2 M
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DEEAmE R L ER L.
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#=3 1BIBAEHA
Sk 4.8M~9.5M, F1596.9+1.0M.
S5 55M~85M ~  6.8+1.0M.
Sl 48M~95M 7.0+ 1.0M.
-BTB :4.8M~95M ~» 7.0=11M.
(P BTB : *F397.2=1.2M)
-ST(G) : 5.5M~7.0M ~» 6.5*0.7M.

x5 iR6 » A TCORMRRERAD (AILE%)

CA R 1 60°/S=T78.7 180°/S=283.8
SR 76.2 82.7
L G 79.7 84.2
BTB 74.4 81.0
<0.001 <0.001
“ST (G) - 93.6]1) 94.311)

fEfRER5% K% b > THEE L7
m R

2 4EB] O Lysholm score 13 87~100 1, *F3495.2
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RENZ T 57.2 5 H L ST (+G) & ATy 3 M
BWEWIRERTHo 7 (WINLFEEERL
#3). HE@EY 6% H THERIFTEEMNZ, &4 T
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a : Combined Abduction Test, b : Horizontal Flexion Test

M4 SHEREIR B OFFH
a! EEREH®MET XN, BIE-RIEEEBEZBE L2 b AEFEEERET
2 b BREFPEFEEZEEULREREN Y FOEBEZEHAIL /.

JEERE A SNy N ETOMEEZRE L (KM4-Db).
PERIRERE T A M&, EEH S DERRISTHETT L T
BT, ETIRPUC X BRSO % R 5 1) a-M
ELTHIAT L7z, J1 o057 5 SHEHOKPTT A b
AT 2 LT, PERMEICIZB B 2 BT S B
EEZTWAD (M5-O<@<®). R RIE
FRELTH7200~3HF TOLERICHEEILL
WiAT L7z ($22).

SOBMRET T B, [0 75 R & IE% F R o ik
THY), FTERFEOFIME, % 5B DOV
TR L7z #Eta ALt X, SPSS (Verl6.0,
Windows) Z i L, IEHMEMEORIZ, b b
T-test & L < 1 Willcoxon £F 5 7 NE 7 ¥ 52 % 17 72
v, HEK#ES% & L7z

i R

FTERFI A 055 F 1%, JEA5 FHFE 188.5+16.9m/sec

WX, A HRE190.2+15.8m/sec & EifE xR LA
BAERRO (6). LECFRRERTHNCIX, &
{2 CAT, HFT, ERlst, ER2ndIZBWVTELE D
B REHEOMMERD, EREE#HEMET A MT
X, —HoARFREOWEME RO/ (£3). T -
REEFEREREAMN T UL, 75 F B IR RE | e R ik 7 A
&, IEFNHRREET A N THEZRRIA, b L < I1XhkEE
YEEOMEIN 2ROz (K4, F-400%E L72HE
DOHFTHREBERT 2R IHRIIBEON Lo 72

% £

TN 7 xE B & w5 AR — Y {FE)IZ BV
TIE, B AR>S OEEEHIC L D AL — X
TOIEEN TR ENDB T E TR D 5 BE 7% X 5
ZHNVA DML AFFEMEN, AKR—=IY T 53—
ADA L EQIZEEDFHIZLEN L LEZ LN
T3, W EE, T LIcEs S5

89



BARAF VOL31 NO.2 198

X5 BEMEEEET X b

O 7 2 bifr (R0 EMU THAZEL, EMShREMICFZ
RIE L -£%) e RESLERBNOEREHHFHE BT BT T
DFFLOMFEEN ] - RE] THE L 2. OEMIBA - RBADFE, OEHB
i : BRBIEINERERET & ROHRIDBIES, OEHLARAL @ RAHADIGERD .

x2 BENET X FOFHEREE (D~OIBE5 %

=)
J=v:¢la PR
08 O IFUCEITTLE Y. BoBaid@.
I @:PuUcBETLED. BoBa 1o
28 @ IPUCATTLED.
3 @ BT LI LN TEL,
n=67
p=0.021 * *p<0.05
m /sec
190.5 190.2+158
190.0
189.5
189.0
1885 188.5+16.9
188.0-
187.5-
Bl 1] & PR

90

6 [Eiil EROHEECHHDE
BRICLVEBGERZEBD .

IETH Y, TEZORERE L ZEDNER STw
Y.
SEOFERM» S, [F0] %HIEIC CAT, HFT,
ERIst, ER2nd, fRERIEFKET A P O5HHEIZ
FHRMEORIN % FRD, FERITERET A MZBWTH
BEReC B OB % R 72, [ o2 £ 8+ 5
ETERRIOHI-OD T A i, bW b [HEH#T ]
W7o HEETH Y, MBHEZER €, FHPED
TIAXAY FOBEICHHEGLTWwEEEZLR
%. Kevin %1%, BHEIRET S 2 & TKER
BT A2 L2 ML TR, [Fikl 24
AT EICLVBEHEDOT T4 XY MHRMEL,
CAT, HFTOF#MEOMIMSEoNI-LEZ BN
L. FRIERBIOKI-@ODF 14 V122w, 4+
JEEHH oMLY, K1I-QD I 1 VIZIEEH* T h
FNYR—b95ar7 P THULNTWAS, i
ESTIE, AR AME S & IR 3
Y, BEFRFEOLETH LM% FHE gl s
WS LVERN S5 L RRTBY, [FFHI0O, @
DOMEWORL LT 4 VPHEWIERT 2k



#R&3 VOL.31T NO.2 199

®3 [EZR|BRAOEE L EIEEERTM

n=67 NS : not significant
FEAmIE H EH IEA I 75 I IRE B
CAT 1 126.1+10.2° 132.1+10.4° $»<0.001 **
i 127.4+10.0° 132.4+11.5° $<0.001 **
+H 88.6*7.0° 91.9+8.0° »=0.001"*
HFT —
i 91.4+8.2° 94.6+9.0° »=0.001
+H 52.2+11.6° 55.0+11.0° »=0.004"*
ERI1st % %k
st 50.6+11.0° 53.1+10.8° »=0.001
H 98.2+8.1° 102.2+7.8° $<0.001**
ERZ2nd e
s 92.2+8.4° 94.5+8.5° »=0.001
H 85%7.9 8.33+8.4 NS
EREF T A B = = .
s 13.0£7.4cm 12.5+7.1cm »=0.012
*p<0.05
¥ p<0.01

x4 [ZR|BEHOEEE T - AEEEETTM
n =67 NS : not significant

FHIEE A FEE IR 75 F g HiEE
fkihipe A 39.2%*7.4cm 37.2%7.2cm p<0.001**
TAM  JE 384%78cm 35.9+82cm p<0.001**

TAN fE 200+094 222+0.84 p=0.011*

* $<0.05
** p<0.01

T, ME % EE LR 5B D IR yVEEHS
T YV TORREFEBIAELSFR—- 155
Z L CREFN D SEREBAOIFEENI LT 5 &
AbNG. FEESY S ERS, B, BTz
ik, —MOHERE L7 E L THAT Z EDUHET
HY, ERGEBIEEC S OFAYE g EE O H
e LTEB< EHERL, Myers 5”13, 7+ v #
(Spiral Line) & L CHMERNH & Aidkin, ZEmH O
WAHI=y MDD FREEMIZEE)T 5 & i L Tw
L. L7oho CTIEE L, BB sk
JEFVHAERET A b OB E AL, SEEERIIR SN
LNRTEL, BHEET T4 A POUEICES L

SME R R IR 5 & s, O JEIBHE OF HAEH
R — MBI LT, NS, FEREO
BUIHOBHEP LEBRIZO R L % EE), S5
I3k &5 2 & T R RE O W E IC S L

bR ENL. AR, EEFERET A D OKE
X, —MlorIcELRDL. METF, FHNETLR
CRAREDNEE L L0 L RBE NS HB—HNEICSL
HFRROHEHBIZOVWTIE, 4% BEHPLETH
5.

XS IEASY Y TN T A 4 v TEEOR
MHZBWT, ey, Remhe, Mg, 7§
AENETT IR 5 2 & 23iEL, HP5Y
&, NI PE S B SRR ET T B O T IE, T
T AT 4 v TR BRI 72T IS 72T T D
POFENERYRT VI ERIRRTNE, DT &
M5 [Feim ] B AT, FROE I 2 <R e
FHNET A D OKFINTR SN D X 5 70 Jke iz v &)
W HES, FELRO eSS 5 2 & TT
TINT =< VAL L TCOFERHE I E 5.2 5
ZEDIRIBENS.

1. B Ly 7 [Fil oshRIcon T,
HEBERRE TV 787+ —< Y AIZOWTH
BRET L7z,

2. FTERFIEIL, FHRFICAEICEMEE R L.

3. HIRBEBEM A TId, CAT, HFT, ERlst,
ER2nd, A#ERIFERIKIET A b THEIZH#K
TEASEEIN L, MERHERREET A b TIEARERED

91



BARAS VOL3] NO2 200
IR & 7RO 7.

[FlBERICE D, BN 2 AR 0 ES
R R ORRES PRy ATV T
INT = VANHEER G252 EPIRIES
nre.

A 2k, REIRETRD b, A
73— VIO THR AR % o SR T

Ten=72&F L7z

COYE BN LTBILHL

EFEy.

1)

2)

3)

92

X [

EHAEYVE - B - KRR AR — VB EO BT
BRI, B MOOK A K — v 15
EQHEFED. F2R, ZEWEFIE, R 42-
49, 2009

INCIER © AR — 212 X BREEIC T 5 B
. MB Med Reha, 17 : 76-85, 2002

FHAE SR IE 2 T8 RSB ET O ks 1 X 2 8 X
OIRTF & FHGEB#EE & L COREEICOWT.
B LA, 36 1 13-18, 1999.

4)

5)

6)

7)

8)

9)

10)

11)

12)

Pappas AM et al : Rehabilitation of the pitch-
ing shoulder. Am ] Sports Med, 13 : 223-235,
1985.

INUZRZEI D - AR =V EEFO )N 7 —
v 3 ~. MB Med Reha, 110 : 61-67, 2009.
Kevin G et al : The relationship between for-
ward scapular posture and posterior shoulder
tightness among baseball players. Am ] Sports
Med, 38 : 2106-2112, 2010.

BRI E 0 BRI O &g KIER],
REA © 49-141, 1998.

A — AR Z 2« HUgRA O SRR, T8 B,
31 629-632, 2007.

Myers TW @ Anatomy Train. Churchill Living-
stone, New York : 139-144, 2004.
HREZIED  INVT AT 4 2 7B AR
ERENVERENT. FEARAEE, 16 1 1-8, 1996.
REHEEENT D - REE TV 7 7 — OB R
BEOFEREFA. HEAREEE 20 0 116, 2000.
HeESRIED TV T AL 2 7280 50 Tl
FEE OB X I2OoWT, BARERE 14:79-
88, 1994.



Japanese Journal of

ORTHOPAEDIC
SPORTS
MEDICINE ¢

Lol FEHLE e 95
BRR - HNSE, BE EF FRALE - 101
= e T 103
\ﬁﬁjfﬁ@bfﬂ%’@ .......................................... 105

HBFEEABRAN-YEZS






H
R

&
Hw

&
R

BAEBABAR—YVEZERE

Srfe

=

: &
o

Hil

E2RiN

REDLPL, AAREEIHNF AR —Y[EF 42 (The Japanese Orthopaedic Society
for Sports Medicine) WEFE, JOSSM &9

IR, A=)

H5 )R
AEOFBER/IT, HESORICL EDTHITICE <

F2E HMBIOEE
H#Y
ARENL, BRAREBIZ ST D AR — Y EZIW N AR —Y MG & FEE DO FEDHE
e BREEZHAME L, AR—VEZDOM EEAR=YDRBIZELET D

H3

ARIE, HIROBMEROTZDICROFREELTE D

1) Pl O DR

2) BEEERE [ H AR AVEL A AR — > et | (Japanese Journal of Orthopaedic Sports
Medicine) DOfR# « 1T

3) WSAOBIRZFEAT A & Ot s L UEH

4) T, iSO N ZERT 5 ICHERFE

FI3IE & =]
2B O
AKEOEBRIX, ROLBY L35

IE £ B ASOHMWIZERL, TEDBETRHE 21T/ ERR X OB ED

LA THEED Y L, HEENRDE

2) # & B AEOHMIZERL, FIEOBRTHE 21172 ERBLSOFE

BRla B BERB X ONSRICh ) KREDORRICE G595 HME A ERT

4) ZEERE AREOREOT-DIC, BEEREWE LD ERER XOINEDERD 5 Hinb,
HERNHE LCHFSB L OGREES OGRS NT-H

5) HESE BEBIOEESEICOZ O ASORBIZHSGTHH DS bnd, HERIHE
B LHEFESB L UOREERE S TRREINE

6) BB ASOHMICERL, TEDFRE 21772 oA F 72 IXHE

7) EERFEE ERR1~5 OB TR, KESOFNMESICHE L, 58 Z -7

PNE AR RN

SEMMIE, TOPMESOMM &350, =2 TRE L-NR RS

BRI DA b Z L3 TE D

95



&
(o))
R

Gl
Hw

511

%12

96

ES

ES

A=

AEDOESE, EEFHEIEHEE L LTASEHLET LI LOIE, FrEDHKIZE

ADLE, YEFEORELZZ 2T, ASFEERICERAL, BFES0AREzZ TR0

ECA VAR

AEBRIIRNTE D D

AL, Bl E, A F2BBIUHESBICHE I N-FIT, A0 T 2 BT,

ANDOEKHEZEZ ST, REERVDPOEEENODLZEEE LN

B

D) SBMEELEY T2 EX1E, ASFERIEIRTIZ 520

2) SBZ2FELEMWHLIZSGAIZE, BELZb0E AT

3) BELIEEPHBEASTLHEIE, BE6FOFHREELEL, KNTOSE % FEMN
L7 nid e o0

PR

AROREEGEOY, FEAROAMICKT HTADL G, BERTRALE
ATBZERTES

1, FfaE A

i

HaE &

\

(=
ARENTNE, WOKBEEEL

BOE 104U EISADA (OLHEERE 14, RIEERE24)
B OHF 24

HBE DR

1) HEBIOEREL, HICEDDLE AL VIEREOTNLIEE L, REDKRE
0 )

2) HHEEZ, HESICBWTHEORRICL Y BHT S

3) RIERIIHEREDIEAICLVHEESIIB OV THRET S

B DY

1) BFERIT, 2Bzl LARENETD

2) BT, BES ok L EERHARRE, RETD

3) WIBFERIL, BFERLMET 2130, FHEREEELEBLLHET 2
4) BEHEE, KRORFBLUORBEERET D

% B DT

BEOEIIT 1 3FELE L, TR0

BL, HHL 26 FEL 2D LI TE20

3=

1) ARLENTIE 150 &4 L1 200 £ LN OFE# B 2 & <

2) FEERITESBEOT M L®EPT S

3) iFEBITFGERE S AL T, ASEEORNEZT013), HESICHETS



4) FEEEOMEMIIIF L L, BMERST R0

4k ZRAR

EARES

FAGES

017 4

#

® B
wmooaw o W

®
[}
f—

H
3
A

BSswE X B S
1) BEDXIMLEINUT, ZEAFRITLILENTES

2) A=iE, HWEOEZEZOIE), LELBOLZLIIIFIZERZES LR TED

3) ZEARZAIL, HERPFEREREOTNOEEL, ThaRETD

4) HERIIZAROUEGFICIVHEEROMEMN T, ZERICT P/ P—£2EI Z L
NTED

FowE = s
B
1) BEAFHHEEN-NELAEL, FET5
2) SEIIHESICHFETE S

(SE=PSENO ¥%E§:\

1) MEFIEREBIOERE LS > THIET 2

2) f’t‘%ki@\ FEEE ST, TR ENE | ARSI IR T S

3) MERRBLOFEEAEROERIE, HBERELL, HEROBALEE LTS

4) B S ECEMIFEARIILEICE U, BFRSINEAETES
H7E RS
L

D FESIIFEIREKEL, 2RI EETETD
2) =k, RUSRITEESOHEEIZLY, &E%E%ioi@\f%é}@%n %1’*“(/}%/&@‘5
3) FMESTORROLEE B LOSLFEEEIL, FAlE L TREOZAIZRS

FH8E SDEBILOSE
E2E, BB L UHEISBEOFESEIIHNICED D
AREOREIISE, BLOFMNEZToME L - TZNIZHTH
AEOBHNZERT2EAB LI OHEN ST MEE2Z T DLW TED

2ONKLTEBIOREIZIHESOREER CTHLEBEES, BEOKRBEERTIT
Ay

BEM DT, ZhZE LR

97



234

H24 5 ASHIOWIENT,

98

REOSFHEEIX, 7THA1HIZHBEDY, BHED6 A 30 HITKDD

KREES D

wowE It Al
FHASICBOT, HMEEOBERS FORELLEL L,

AREOFEFRIT, FOUHTAH KT 5-1 5L e/
St a 7L RIcE <

AN, BRI 574E6 A 5 AbHifrd 5

Ak E=HNIZ
AREZAN
ANk 1E£H)
AREZ AN
ABIEZHI
AREZHN
AREZAN
AR IELHIN
AREZAN
ABIESHNL,

, B 63 a4 A 1 A6 iifrd 5

Rk 486 A1 B Sliifrd 5
R 646 A 17 A ST 5
SR 9SS A 17 BB 5
SRR 10429 A 12 A0S hEfTd 5
SERY 1245 A 20 BB HEITT 5
SRR 1S 7 A 19 BB EtTd 5
Rk 18 4E 6 A 11 A S {74 %
SR 21 9 A 27 A0S EtTd 5
VR 2259 A 13 B bieftd %



BAEBNBRAR—VEER
ASEBERESLVEREICEY 5HHAI

F15% HAEEARAR—VEZSSHIE 6 KL NNIHE 18 KICEV ZOMHAIZED D

(ASBERBLUFHE)

24 E2BLLTALE2HYETHHE, FTROFHEHELEHTHIZ L 2ET S
1) BAREOESESFESZ26TDH2 L
2) TEDANESHIAEICHEHREATHL, B4 L (REFEEREBHT 2L
3) FEEE | L4DHELEL L
T3k WERBLLTALZHLTHIHEIL, TikoFHEZEMIT LI L2ET D
Ok L—F—, HPHEEL %
1) FTEDAESHIAEICHTEHELTLHL, B4 L (EZE2FEER~ BT L
2) AR—YVERZICETHIRER AR TS 2L
3) BT ABEFEE-IITF—2E0HELEBL 2 &
4) FHB 2L OHELEL L

@AR—=YERFEIEE (EiZER)

1) FTEDAZHIAFICIEFHATHL, BEA L TERFBR~RET L2 L
2) AR—=VERLIIET OEBIE - FEeRET oL

3) PFEBE 24 DHEEGL 2 L

@F4 (EfZzkR<)

D) FrEDOAZHIAERICHTERHEATLRL, Z4 L TERFBREHTL2 L
2) FEFREAE RN D2 &

3) HUEROWE D Z &

Hak BHRAELLTAREZMET DI, TROFHZAMTLILL2HETD
1) FTEDAZHIAFICIEFHAGTH L, BAMHIL TERFER~REET22 L
2) FRBE 24 DHEEEL L

(AEDEE
FBS5HR  H2E BIFKBROLOVEEARICEDOMEDO TR X 2T o728 13, BESOFRICLY
SDORENREIND

(EEEBEDBEIT)

65 MWEEDOIL, ESE~OBITEZAETHIEIL, TilOFHELZHHTH 2L 2ET S

1) EE L L TCOHMMA 10 ERE L Tnws 2 b

2) SEEFEMLTNDL I L

3) HARERHE AR —Y EFZSFNES TORE GEREFHE L ETe) 2k A ARERS
BAR—YEFZSHE~OR EFEELEL) BHbH L

4) FEEE 2L DOMELESLZ L

FBOoRICEIDTPRHEEIToT-ENL, HESOFHBICLV ERB~OBITORENILE S

5.

5

&
B
aw

99



(ZEDHA)

B84 HFoHIT, Tio@bv 35
IE£E 112,000 M, #£&E8 6,000 M, &8 ¢ 50,000 ML E

oS DI, UHEEIIRFEAMA LTI BN

SEDEFNE L UVER)

105 ERBIXTRROHMBLORELET D
(HEF)
1) RZENTFIITI DHERERER L O ES OBLEGA 22175 2 &
2) M, FINES, TOMAFERNDITR ) FE~OBNMNTEXH L
3) BERHEE~DOERE, BIOWHINES~OHE - INENTEH T &
4) ZOMARFEEOZAB L OHMANCED b7 HIHE
(FH)
1) SFEMATDHZ L
2) MEDHEREZEESTHZ &
3) fEAT, K4, FREREE M ESICARO S 255 1TECHICEER~EHs 2 &

F11 5k EESBIITRROHANBIOERE AT D
(HEF))
1) REENTUTT BB L OB OESLEA EZ T 52 &
2) e, FINES~oBMN T 52 L
3) HEBIRE~OBRE, BLOENES~OHE - IGENTE L2 L
4) WESBIIKE - RS OEBHER LOWERHELZ A L2

(#%%)

1) 2FEZMATH L
2) MEDOHILEEETHI &
3) {FAT, K4, FEMEEEEMESRICETEOH 5B ITESCHCEER~a s 2 &

B 125 BHESBIITROMANBLOEREE2ET 5
(¥EF1])
1) ARZENTFUTT 2HREER L O ES OB EREM 2% T 5 2 &
2) FMES~OSMNTEDH L
3) BHISBITRES TORIRME, %8 - FF BSOS L OB EHEL A L2y
(F%7%5)
1) S8EMATDLZ L
2) MEBOBREEETHZ L
3) EAT, K4, FoMBEREEMEEICEEOD LA ITHECICHEE R~ RS 2 &

B Rl 1 ZoMAIOZEEITEHES TR, iFEES, REDEREET S
2 ZOMANEER 1245 H 20 B2 S {179 5
3 ZOWIEMANTER 1846 A 11 H) b7 5

100



010 FELERE WA - REEE

HEZE -HHRE

HAR EEHE
AW F
WP AR
HJ FEIE
SN TLE
H R
= PR
0 b
Bernard R. Cahill

N

OmE HA—
I Be—
fapk il

E =
ik

ES
FR

BAZBABIAR—YEER

HA IBA RAs D
AI TE— A ¥
B fid LS/
mE F rE &
TR ek WiE
M E—RE [ SE N )
KFER=T TR OB
Wolf-Dieter Montag
K& FelE D1 YN
P =ik OmE FZ
DRE - RERL OfAK FH
LA A

b
SEE X TIN
il FE1 - — B
HE  #'
il Hz
B 'R
WA i

W. Pforringer

AT el
e P 5
Ol S

. =
itz
P FLIKER
HE  Ed
PEP AR
B 5w
HE Az 8

George A. Snook

AAS SR
(GBI U]
(T =2

OfiFLEk ORHEHEEK

1071



BAEBENABRAR—VEZE 2010FE FHERE

EREI /A IR HA E WA WA i —
BTER (R 5 BER 2y BB SR [ERZE: PN s %
P IR NSRS NE I it Kz —F HX
HF F il A OhiE  RERE T Lz
A S NIL —3& a=E E L CINGS aA B

EAR SRR WNE  #hi7] NI e NI R P/N
KH R Ry RER K& FERE K b K Fnfl

R B PN 2 P fie] FR 21 [SENN=Y/N
NE T Wiy & Rl L me B Fl
DAI1);E /N ety SCHI Azl {ETR il & L Rz
e R=aE YNGR e vz KT AT ehE
& B AAE A YS a SRR LS S ii3Y5 2
UL S ) g sz AR REAE IR PR 2NV SN
ik W TR FAT ik S PR tefn ez
(EEA STEN (S /N A RERE BERE  FUAE gk REC
HaR e SH = K Ty HAK FRHA K AL
HAK IEA N (- HE B ol b
g e RN e Em &= A fih A Bk
mA Kz AlE & AlE % FEH B3 mE B
i & i AZfH— R Al B rlR B T 7% —HE
T R (N P 75H Mg ERB MAE B
HA R 3 & k- P e 5

IR PR ¥ Fazz ARt #=HL T A TE 5L
O TE 9T faidt A R i )

B P& IEE SE R’ Wi IE#R Il
I BE L R e BB L TE — R RRHT P
PR TS Pk 57BN - o R M IR
o ek JE AR fEa M SR/ Vo EIR

R S B EE i @ Y
T RRERE [ ZANLIN LR HR EE BIRF L
)l & iz 1% A= I ' sl s YEES F

. NE /N AT BA WME B e 1 i
R & A FH5 AV N E ER =M e
=K & KH &S =8 LR =& RAT rrl
F o I I R 2 mHOR o ke
Ll HF b T #* % Il TP ZESEE
ZI B g7g I YN ARE = S k= R (e
R[S i) (TN 25 W % WAy e I N
A HishE A fE - VAN EULES HHOSEA
EESEE E A s wE i /N

(199 %4 ; WhFRlE, 50 & E)

102



BAEBENABAR—YVEFS
2010 £ £BRERTELE
OmYHE OZEE @7 K/ f¥—

REZER
Q/OA FF  @mFE &
fRidE Y I BIRT 5L
MBEZER
©/ORfE H—

HA IR Ry RER Al B

wmEZTES

@I @ Ol TRE
. 1 s Rz HE Mz R i A it
] I 2 i m B TN R BE®
= #IE

FHRAETER

QI B O) 7N YN
BHAR A HFE E N NS SR

riﬁxﬁz:

Qi Ztk Ol & @)L Mz
K & axlid ER A Bk P4 IEE il

@szﬁﬁ
ORIFF G O4n CHI
FadE saRd 1HK FLH 'R K2 o K HE EH
BEMEZES
QKR B OKH 1#& | DN/NO Ok T
aA el FF BA FH B3 Il A 4
HEREZES
OARKT  Hs Ol Bz ®t=E B @i ik W
Ty R IR BEAE ERE AT RLRE oA SEAE B
L= 5L G| 4
AN—y jzﬁr
OXE [EE Ol FE
L 7 %iE K2 HE A =¥ BT

103



104

HA LS4 VEREEZEER

QAT JeiE @it BB

HHE R A T
ZAFBRAEER

OmiE  n~ OEHEK H—

K& 5 AL — R

FRIEHERAZER

Of¥ EW OBk xH
AR

it Wz Rt
EAMEBREEE R

Omhfe B @B FEL

R g E SR 3

3t

@i

2

=l

FH

(IN

BN

HIARECKER
WA Bk



FEFREDHEHSE

105



106




107



mETREC

KRG ZREFOTH23HFE3H 1L H, FH2E4655012, REHFOHRFENARTE /2. RARKERKTH L. HGEzil
THHEII R o7z, HABHERHRES R D AREENBHESRSHERRICIELE D, AR A XY M2HB SN2 b
HEh A AR=VLFETHSD. iR, ARX—VEIATIELRWV., AX—VEZLFAHEOKTH S, K [Pray for
Japan | A EHETH D, BEEIH D 2P, ERL 22 BRVEBEI2EE2 L. ToeFHATH-7/2. TALTIH
230, BREHREOREDIEE -7, ARAEZEPEAEXZHOBFINEROBFELZIEMRL2OTERVWES ). 0
B o, BEHED, [DAIES 9 HAD [Take action for Japanl7Z: &, ENOFZFMAA, HEICATSTEL2ILE2R59
LV inAL, FAIENTY 72 BUE, 7HHRBLO -V —-7baE ), BHRAOHARIIR) 2255, 4R
Tk [, HARL A7 F2T7HBHBESNTVLEY, EEOZOFEOWEL DI CnD ., BRI, P
ooz, HEALRBEEZ S IR THHNTH L. HAPTTRIZ L 5720121, LA A72D121%, AR—=2 I3
BCHL, JRBTAY — M EEEXE 74—V FTIROLDLERTALEZERT LI LD, WEBABR L HES
EVEITFS. SH2H, W AOT—NVICTERETHWHIEZL WEEY . ZOT7A)— 42Ny 2T v TT 5 AR—VESE
DERDRKEV., BRI X THOFEERC LB L2, ERET, BRI, HREE, IR, MBI, FHoRE, 274 h
WF w7 e FEWICHEICNESD. ENE—HTIHREL TCVREETPSDHNDASTZNETH Y, FFICTEELTWL
L. BEPICHELLZZOREGTRNEFTIE, IN2L0H LVHAROMIIZAED LWARETH L., ILEiih, AKR-—
VYR =L LTHSHFICTELI L%, S—EMVwRIFTWEE 0,

[FENHA D212,

(OCH - HRE—)
JAPANESE JOURNAL OF ORTHOPAEDIC SPORTS MEDICINE
2011 - VOL.31 NO.2
CHIEF EDITOR
YASUAKI NAKAGAWA ,M.D.
MEMBERS OF THE EDITORIAL BOARD
HIROSHI IKEDA,M.D. YASUYUKI ISHIBASHI,M.D. MASAYUKI INOUE,M.D.
KOICHI SAIRYO,M.D. KAZUYA SUGIMOTO,M.D. TAKASHI SOEJIMA ,M.D.
TOSHIAKI TAKAHASHI,M.D. MASATOSHI TAKAHARA,M.D. RYOHEI TAKEUCHI,M.D.

SUGURU TORIILM.D. HIROMASA MIURA,M.D.

THE JAPANESE ORTHOPAEDIC SOCIETY FOR SPORTS MEDICINE
¢/p Congress Corporation, Kohsai-kaikan Bldg., 5-1 Kojimachi, Chiyoda-ku, Tokyo 102-8481 JAPAN

[BAERABAR—YVEZRME] VOL.31 NO.2

0114F5H31H % 17
% A7/ HARBRIA K — VRS

REZER (2010FE)
OWT #iZ
Ol %% AwE B alg e HE Mz
AR A 2K #Mt BE £ =iE B
=R BF T R¥ BE & = #IE

(OfE4EE  O%REBER)




