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Analysis of Athletic Aptitude in High-school Students :
Discriminant Analysis using Anthropometry and a Medical Check
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7-DIRAEE Th - 72, BHEH I T 2EMEIEHRORTHIEE Lo THEEEINE DD
THY, HHNGIENBEEROSHTICEHEZE L LN,

@ Abstract

A statistical analysis was conducted in order to determine the athletic aptitude of high-school
students. The subjects included 112 male athletes who were representative members of Gunma
Amateur Athletic Association. The subjects were divided into two groups. Group One subjects
were exposed to athletic movements encountered during play with opponents. In Group Two,
subjects were exposed to a similar set of exertions in a non-opponent setting. Twenty-three val-
ues were obtained based upon anthropometry and detection of general joint laxity. Student’s t
test was used to compare the mean values between the two groups. Discriminant analysis was
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BZRASE VOL21 NO.1 2

performed using the two groups as objective variables and the 23 values as explanatory vari-
ables. The t test revealed a significant difference in the mean values in 5 of the 23 items.
Discriminant analysis successfully distinguished between the two groups, and 10 items con-
tributed significantly to the discriminating function. Four items were common between the 5

and 10 items mentioned above.
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Fig. 1 lllustrations for detecting joint laxity.
Drawings were adapted from the literatures™ 2.
Evaluations were performed bilaterally except in
external rotation of the lower extremity.

INEAMEAHTOR X ICFULT 28R (B 1E)
L, HEREDORD SN BEXAT ) SR (F2
BE) DRI, BIBRY v h—, HE, 7=
A, 7y 7D4HEEATHTH Y, HE2H 3K
B, K—1, Kk, BL, 94 M) 75407 D
S5HEH64THA.
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v M(kg), BEMEEEE (deg/s), M h#EE
(deg/s), BMHES (kg - m), BEHI (kg - m) &,
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Table 1 Comparison of the means using student’s t test between the groups
Items of measurements Group 1 Group 2 p value
1 Height 173.09 + 5.86 168 * 8.62 0.000 *
2 Weight 62.64 = 7.48 61.18 =12 0.433
3 Percent body fat 8.88 +£3.18 9.22 +4.57 0.641
4 Grip strength 72.43 £ 23.1 79.22 + 26.1 0.149
5 Back muscles strength 153.26 = 27.9 153.7 £ 29.6 0.934
6 Standing trunk flexion 12.13 £ 5.47 16.28 = 6.47 0.000 *
7 Trunk extension 56.28 *+ 6.95 56.26 + 7.34 0.988
8 Vertical jump 55.04 = 8.04 56.63 * 8.46 0.315
9 Reiterating side step 52 +5.82 48.18 = 4.01 0.000 *
10 Whole body response 283.11 =343 286.9 +43.8 0.606
11 Whole body endurance 3351.5 X 466 3214 £ 605 0.176
12 Maximal anaerobic power 922.98 140 904.5 % 200 0.566
13 Bench press up velocity 97.67 = 8.85 96.99 + 847 0.684
14 Bench press down velocity 113.13 £11.7 113 £10.2 0.959
15 Bench press up power 117.69 = 10.47 117.6 =10.2 0.979
16 Bench press down power 881.71 =114 858.39 = 105 0.273
17 Squat velocity 969.31 = 106 945 +£97.7 0.219
18 Squat power 69.25 =145 7212 £ 15.6 0.318
19 Knee extensor velocity 60.21 £ 12 61.51 =12.7 0.584
20 Knee flexor velocity 167.61 = 36.9 166.5 =434 0.884
21 Knee extensor power 35.15 £5.49 32.86 + 6.52 0.047 *
22 Knee flexor power 19.53 = 5.1 17.9 =451 0.082
23 Joint laxity 1.55 = 1.06 2.35 +1.42 0.001 *
Mean=%S.D., *: significant
% B B |
1
2EMOEHEEORE CIRHE, VALATE, K l° L
EREBR T, MR, BEREROSHEICBWTA T 1T kT T
= % . =y " | ] !
BEYROR. Z0) bR, KEHKY, KR et — “\'Gm”‘? L
1 S p " a8
HIO3IEE OFHEIZ, H1H L LB L TH2ED o ‘W§Zf:.a > |
e Ll . !
INSWETH o7z, T, ACEiE, B A" S | L
= | P o 1
AR D 2IHH OFEHEIEE 1R L LB L T, FE28 L - O ;
DK EVETSH o 72 (Table 1). o | o8 d"° |
HPHH TS, 2B OHPEAEI TR TH > 12 R -
(F=8.078, HHE (10.101), p<0.01). ZDHEHE -
3 a3 P . 9 |
IEHEEEAE LICECE LY ORREZRET L2 e S |

5, BUZARNIEON, BB S 6S 1126
F 1361 & D TH - 72 (Fig. 2).

HHNCE LEFS5DOKREWHHEIZ, partial FIEOK
EVEICEIETAR, KAEMBKD, BE, XyFT7L
AT v ThH, BEMD, XVFTFVAY Y V#EE,
EERS L, 25 okl, ZAZaifE, #0010
HHTH Y, CO10HEBOAZFHHAL KL L1
E£ThH, HEOHB(F=8.078, HHE (15.64),
p<0.01) AW EETH - 7= (Table 2).

Fig. 2 Scatter diagram showing the distribution of
the samples and discrimination by the 23
variables.

The center of each circle indicates the mean
of the group. The radius corresponds to the
standard deviation of Mahalanobis’ general-
ized distance of the group.

M : samples of Group 1.

O : samples of Group 2.

3
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Table2 The 10 items reduced from 23 measured
values

[tems of measurement Partial F value

*1 Joint laxity 15.6663
*2 Reiterating side step 13.0845
*3 Height 12.0498
4 Bench press up power 5.8454
5 Knee flexor power 4.7866
6 Bench press down velocity 4.6559
7 Trunk extension 42457
8 Whole body endurance 2.7579
*9 Standing trunk flexion 1.6354
10 Grip strength 1.5954

*: indicates items in which the t test revealed a significant
difference.
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Fy IERY  Masanori Terauchi EMl H8Y  Satoshi Takayanagi
& %Y  Kenji Takagishi %E #EH#E®  Shigeo Mohara
@ Key words

KhflE, V—¥—Fx—1F, ERSTF7T
Physical strength test : Radar chart : Face analysis

L T3]

LR EBRE 7486 4\ 2xf LT KD HIE 26 HE O#ER 2 oM L, HENFESEZR
FL7z FF, X4 —b, Kik, BEL ¥vh—, KEOSEH2534OMEHEJIFEHEEDL
BEZXITo 72, KRIZ, 486D KMEHHOFHEZ0, FERAEL1E L THEBRFHEZ
EHEAL L, SBHOEMEZL -V —Fr—FBIVER S I 7ICKDbLE. tRETRZED
BHREOSZHEOEEH THAEENRO LMY, SBEHOBEHZEDLDTICRESZVEEDR
2. L—=F—Fx— M, SEHEOBHE I EDLTWY, BRI/ 71320z X 0E
BHickb LT, BRI 73R NHERREZAR—VDRGITT 4 —FNy 755D

FRHEBRDNT.

@ Abstract

Characteristics of the athletic events were investigated through the conventional physical
strength tests. The subjects were 253 of the 486 male high school students who had been
selected to represent their prefecture as athletes by the Gunma Amateur Sports Association.
The physical strength tests consisted of 26 items. The means were compared among skaters,
swimmers, track and field athletes, soccer players and gymnasts. Student’s t test showed a sig-
nificant difference in many of the paired items. However, the t test was not suitable for provid-
ing a broad view of the differences among athletes from various athletic events. Radar charts
and face analyses revealed differences pairwise among the 5 athletic events all-inclusively. The
face analysis documented these characteristics more accurately than did the radar charts.
Conventional strengths tests did not fully represent the physical strength of the swimmers and

the gymnasts.
HERZ 1) BB RKFEFRERNRFHE
T 371-8511  HiA& i BRANHT 3-39-22 Department of Orthopaedic Surgery, Gunma University Faculty of Medicine
HEKFEFABEVNARFHE 2) YEILmbEEES A
TEL 027-220-7111 / FAX 027-220-8275 Department of Orthopaedic Surgery, Horie Hospital
E-mail kshiraku@med.gunma-u.ac.jp 3) HEKFEFBREFER

Gunma University Faculty of Health Sciences
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knee flexor power
knee extensor power

knee flexsor velocity -
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/K

knee extensor velocity

squat power

maximal anaerobic power
maximal aerobic power
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B (kg), FaiE (cm), AEE (cm), EEBEO
(cm), RAEMEBRO (1), 25 KokE (ms), N>
FTVRAT v T&EE (deg/s), XV F T VATV
HE (deg/s), N FTVAT v THkg), NUF
TLAF T »H(kg), A2 T v bk (deg/s), A
77y kg, kEMAEEW), 25FEANQ),
RRKERRF ST — (w), BEEE (deg/s), B
B (kg), WEIE R (deg/s), RS (kg) o 26
HET, #MEFET—HRIIITHOALTNEHDT
Hov,

Sirit, TI5SBBEOLETOMAEGHLET, &ill
EHB RO FHEED tRE 21T o 7. KRICHIEIH
HAEHEE%2, L—%—Fy—MEbL, B
B MRET L7z, EHICCORREZER Y5 7T
Eb LY, BT R L.

L—%—F v — MI486 & DL EHE OFHE
EEERFEEE KD, FHE»0, FEREN 1L L
5 X REwE L LY, SEEHMEE OFYE (EEE) %
L—¥%—F%x— b LEIZRL7 (Fig. 1).

BEEL 7 F 7 X5 BH M Che b 20" EH % 1011
HZzBERL, HORSRRORI L EHEMOERIC
VIR, BHEAEE N OFHEDE % EER B
S+7-(Fig. 2).

general response time

maximal aerobic work load

Fig. 1

Sample of a radar chart showing the standardized mean values.

Zero indicates the mean value of all the 483 athletes, on the chart, with the
value of one equivalent to the standard deviation.
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Fig. 2 Sample of face analysis showing the 10 meas-
ured values.
Each component represents the mean value of
the physical strength in each group. (D Height
of the face : back muscle strength, 2 Height of
the nose : maximal aerobic power, @ Width of
the base of nose : squat power, @ Amount of
curvature of the mouth : trunk flexion, ® Size or
amount of eccentricity of the upper head : reit-
erating side step, ® Degree of inclination of the
eyes : knee extensor velocity, @ Size (amount
of curvature) of the ears : vital capacity,
Width of the eyes : knee extensor power, ©
Sharpness or amount of eccentricity of the jaw :
general response time, (@ Width of the face :
bench press up power.

WEHLEE, BRI T 7o Mrida v o — ¥ —H#EE
) 7 | Statistica # V2 T4T o 723,

g &R

1. FHEEDRTE

538D 26 Pl HH O F ¥ fiE % Table 112/R7 .
BB OFHEZE DK E TI, Table2 T/RL7Z
EHDOEE L HAEDETHEEENALNT:.
HIEEHBN CHEEEVSL K RO OLN-DITRKE
BRFENT — A9, EEKH8M, X277 v M&E
EASH, MMM 8HOMAEGDETH 7.

B OMAEDLE THEEENEZLBOLN-DIZ
Be b . KEEAT221HE, ¥ b — [ KEN21IEE,
A — b AKEA20HE, B KKISHE TS
- 72(Table 2).

2. b——Fo—pb_ LS50

L—¥—Fv— bTl, A7 — MEIZETOH
EHEH TEHIHEVEE /R L7z, KK RiE & LA,
ZEAEETOREHEE CER L VL > T, B
EBERIZIEEALETOHEEE CTEY L VENRT
Wiz o —IIREMERY, TEHHIENTS
D, MOBEEITFEHWTH - 72, KRAERTE, —
BRINMIIFEALETOHEHEETEY LY K&
(%> T/ (Fig.3).

3. BRI S 7L B0H

BRI 7T 7Tk, ZNEFNOBEFROEIIHIERE R
PEEICEH bR TV, A7 — MIFEHITEWE,
KKIZETHFEHLUT, BEIETHOHETHEL,
o b — I IBEEICER, KERETERIEISNETIC
BWTEYUTTH S Z LB b Tz (Fig. 4).
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LSEOGHHEICOVT, tREX2EMOTEY
EOBNERETLDICERTHEH, BHEHD
B2 RENIIEDLTICRES 2\,

L—¥—F v — MISHOBEEEZLEMIZED
L, EHHEEHORMEABRI T20ICEHTH A.
L2L, BlElEzZ0FETHVS L, #xHERIES
DEOKRPMIEY, BIEEZBRD B\ ITE/NFFE
MLTLE) fEEtsrds?. SEIKHEEEO
HEfE xR L L, SHHEEOHEMDE N Z R
PORBIICED L7275, 5EBEHBEOENE BT
B3 redh ot

BRI 771X, MetEEFv—/ 70RE L%
EEFITOFEDLIDT, SRILT— 7 OHEHEHE
AHICIBBLELY) L TH3DTHA. SEBEHED
HoLLTERbL, HEMNATLFET, £¥LLH
WCRZBVWEBDEZRR2 D o ERDA -V R L
LRZADIFIHENDEFETHS. L—F—F+v—
FE D OBHBEOEVE ICEDLTEY, BEIC



BARREHE

voL.21

NO.1

Table 1 Average of measured values in 5 athletic events
Forced
Height (cm)  Weight (kg) Pev:;n: ;;:dy Vital (Cr:l;))acny VE;:::,Z‘,/OSZC Her;\go/zll?bm Grip (Sktgryngth g:z:;:i:‘:)
(ml)
Skating 170.83 63.14 8.99 4511.43 87.97 14.60 48.33 150.69
Swimming 171.44 62.81 9.64 4907.85 89.31 13.94 4511 143.65
Athletics 174.27 65.26 9.86 4660.97 90.49 14.93 50.86 170.81
Football 172.61 63.82 8.80 4510.75 92.29 14.29 46.41 159.48
Gymnastics 163.36 53.45 7.07 3820.24 92.01 13.94 44.00 143.88
mgDon L Ve S Cown sy IR G
(cm) (times) Time (ms) (deg/s) (deg/s) (kg)
Skating 16.99 57.15 61.43 51.51 290.71 100.26 110.69 73.49 59.63
Swimming 12.04 56.49 52.75 47.15 288.88 98.18 112.04 68.72 61.22
Athletics 13.05 56.87 64.55 51.45 290.18 104.96 115.36 83.72 70.48
Football 12.85 55.10 56.73 52.53 278.31 101.39 114.66 71.50 62.71
Gymnastics 21.25 58.07 56.74 46.29 285.90 92.84 106.49 67.47 55.28
Squa_t Squat Power Ma)l(imal Ma_ximal Maximgl Knee_ Knee Knee Fle_.xion Knos Fledon
Velocity (kg) Aerobic Work Aerobic Power  Anerobic E)«ens,on Extension Velocity Power (kg)
(deg/s) Load (w) [0} Power (w) Velocity Power (kg) (deg/s)
Skating 125.07 174.14 175.46 347 1169.34 466.80 488.08 18.52 9.58
Swimming 111.43 136.67 163.42 3.40 828.62 437.30 469.04 16.76 8.36
Athletics 124.38 194.08 150.13 3.13 993.16 489.31 509.06 19.00 11.17
Football 117.99 168.79 170.45 3.46 953.06 508.43 508.21 18.57 10.49
Gymnastics 113.77 139.95 132.55 299 771.43 400.54 460.91 14.76 7.10
Table 2 Round-robin comparison of mean values using t tests pairwise among the 5 athletic events
Comparison between skaters & swimmers & T&F athletes & soccer players &
swimmers [T&F athletessoccer players| gymnasts |T&F athletes|soccer players| gymnasts |soccer players| gymnasts gymnasts
height - = - *k * - *ok - *k *k
weight = - = *ok - - *ok *ok *ok
body fat (%) - - - *ok - * Hok - *ok *ok
vital capacity *ok n - *ok - *ok Fok - *ok *ok
forced expiratory vol. (1 sec) = = *k *k - Fok * - - -
hemoglobin *ok - - *k *ok - - *k *ok *ok
gripping strength - =] * *ok - *ok Aok -
back muscle strength - Fok - *ok *ok * *k *ok
trunk flexion (bend down) Fok ok *ok Fok - - Fok - Aok *K
trunk extension C e - - - - - - *
vertical jump *ok - *ok *ok *ok *k *ok ** *ok -
reintegrating side step *ok - - *k *ok *ok - - *k *ok
general response time - - * - - ~ - - -
maximal aerobic work load - *k - *xk * - *k *ok *x *k
maximal aerobic power - Fok - *ok *ok - *ok *k *ok
maximal anaerobic power ¥k *k *ok Fok *ok Hok * - *ok Fok
bench press up velocity - * - ok Hok * Fok - *ok *ok
bench press down velocity - - - - - Hok - *ok Hok
squat velocity *ok - Fok Hok Fok *k - ¥k a0k *
bench press up power = - *ok - - *k *k -
bench press down power = - - *ok - *ok *ok *k *ok
squat power *k = - *ok *ok Aok - Fok *ok *k
knee extensor velocity *ok = - *k Aok - *ok - *ok *
knee flexor velocity S0k - - *k $ok Hok Hok - *K Fok
knee extensor power - - - * *ok *ok - - *k *ok
knee flexor power * ** - *k *ok *ok Fok *ok *k
*: significant, p<0.05,

- not significant,

*k: significant, p<0.01
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Fig. 3 Radar charts showing the physical strength of each of the 5 athletic events.
1. skating, 2. swimming, 3. athletics, 4. soccer, 5. gymnastics.

Fig. 4 Results of the face analysis.
1. skating, 2. swimming, 3. athletics, 4. soccer, 5. gymnastics.
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72

LEHEOHEN T A b Ofgsr T, BIEDE L
DIzH, TAMHHOWEL, 77 OFEMGEHD
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THETHMLIA =Ny 73528, 512
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Classification of Athletic Events with Measured Physical Strength

hngg  A1k?  Kazuo Kato F& =% Kenji Shirakura

AR 1% Nobuyoshi Arisawa & Hi#%k? Takuya Kaneko

mR: # 2% Kenji Takagishi HE #HEY  Shigeo Mohara
@ Key words

EHE, %RICREE
Physical strength test : Multidimensional scaling

| L3

FEBIL LI E SRS 14 H 4424 2RI 26 THH O HIE 217\, SBBHEH O
WEOH L, BHOBUMES X OGHICO IRE Lz, BEEE 2L o hllETH 0¥
5 5l H M OB E KD, Thz &BEMoBEUtZRbTHEEL L THRTR
BERIC L DL, FORRE ZRICHERE FICELE L7z, BELOREN»S, FRENEHE
TAHHEICLY, FEORE, BELOW, AX—0H, KO, v 7 —0ff, KikO6H
BT A ENTE., ILHEHHEBORELZRE L TWARTIE, HF1HICIIHES &
OZEH T 2HEHE LY, F28C3EERVD, ThEhKRE{BE LT,

@ Abstract

Multidimensional analysis was undertaken to classify the athletic events of young athletes.
Subjects were 442 male high school students of 14 sports, who gained a place as representative
athletes of Gunma Amature Sports Association. Twenty-six values were obtained based upon
physical features. Multidimensional analysis was performed to discover the correlation coeffi-
cients with each athletic event. The multidimensional analysis classified the 14 athletic events
into 6 groups on two dimensions. Two factors controlled the relation of the groups ; Factor I
was composed of physique and muscular power, and Factor II was the measurement of vertical

jump.
TR 1) BILwPEEI A
T 373-0825 AHIT M AR HHT 1800 Department of Orthopedic Surgery, Horie Hospital
RIS T LS AN e 2) BRKFEFBERINFIFERE
TEL 0276-38-1215 Department of Orthopaedic Surgery, Gunma University Faculty of Medicine

3) HEKIEFTEETAEE
Department of Orthopedic Surgery, Usui Hospital
4) BERKFEFHRESR
School of Health Sciences, Gunma University Faculty of Medicine

11



BZRAF VOL21 NO.1 12

##

[

D EE D B W I FEBE DM E EEEDFRLIC
HY, 74— FNy 7L LToO#EIHEHE, HE
EBIUAR—Y FZ7 7 —IZFIHENRTVHDT
ZIThE R 6%, BEETHEEEIIT> TWwaK
HElEOEEY X, EAORIEMEE SEOFHfHE L
DHETHY, MEFOH L L TOEBEEOFES
JUOREHEBE BROEBEZRFHS TRV -OFH &
nobWn, %ﬁﬂm%ﬁﬂ&%@kbf@? E%
EOREN VT 4= Ny 2 ETH 2012, K
T3 A S 0 T 72 53 AT A3 %f%b,ﬂm#%
L BB, FEEITVHEEORME 2 MG L
71z,

FONS 4

A R13 1995 ~ 1998 EE DB R MILIEE X 1T
oERB T, BWEAEE LR EE, X7 — 135,
A ¥ —15, /Kik65, EHE12, BELEHFEH30, oAb
—80, K7 719, K42, VA) 727, 7
IAMN)TT 42716, FiE25 V7 FKR-)15,
INFIV 20, 97 —410145H, 714424
THb.

B &

SHOMFEE LEEBIZ, EETERBINT
WABHEICEL THERTIToTWwWA U TD26H
HTH5.

OHE(cm), OfFE (kg), OFEE (%), @Hf
& (ml), O®—BFE@ml), ©mtkg/d), OEH
(kg), ®FHN (kg), @O AiAHIE (cm), Ok
K5 L (ecm), @QFEHEBD (cm), QREMBEO (),
B2 ek H (ms), WXV FTVAT v THE
(deg/s), XY F T L AF 7 VK (deg/s), BN
YFTVAT v Thkg), ORVFTVRATTH)
(kg), @A77 v b#EE (deg/s), WAZ 7 v b
&Q,®%%ﬁ$w() QegRFAT1), @&XK
HEREHR /ST — @ﬂ&‘ﬁ*ﬁﬁf‘?(deg/s), CORRAH
B (kg), @%Eﬁﬁﬁ(deg/s) COREIE /T (kg).

12

\BoNTHEMEI, RMEEHEZEIFE LR
WRAET RS, FHMEZ0, EERFEEZ1ELT,
BHEAICKMEHH O Y ELFEELL TERDL
7z, RICEBHHOREEE OFHELI S, EFFEO
MAEDLEIIBITHHBEREITII Z KDz, 261
HEREESHEEEHR U2 KD THEEL LT
SRIEREBRECE VEML, ST R
ERICEEL:. F-CORBRAS, £EEFE0OM
HEHRETARTOMmEFEITo 7.

SATICIZa v ¥ a— ¥ —#EHY 7 b Statistica™ 2
»fER L.

& =X

B O & H H F ¥ E O . (Table 1) Tid
BEL, LAY YT, Fil, 77E—-THKE - THH
NCETAHETREVWEZ/RLAZ. KK, K
yyv T, BETIEISZLOUEEETESINE D
fE SRR L7z,

K M OMBEFR %R (Table 2) T3, #E, L A
V7, FKil, 77 E—-0&FHEERICELERE
EOMENHY, Ky v 7, RTINS O
EADOMHENRO LN, KIKIEAF—, BELE, ¥
IA M) 774 T EBMOAOHBPFELL. £
e AF—E A7 — MEICIRIEOHBENED Sz,

NS OFBEREE BEELE O FE 2 =D Rk
(1-#HERE) £ LT, ZRTREMBIEICLY S
RICTH LR LICEE L7 (Fig. 1). £—Xt
JEREE FIEO K IMICRE, W, LAY T, 7
Y —DABEDS, AOAMIZIIEKELE RS V7D
2HHAELIL CRE Sz, B RoCEEES F i
1, EDFHMICKEKFEMTEE SN, BOHMAIC
3 EAEE SN, FOMOBEHTIIE2RITCIC
TIA M) T T4 TELEEEVEICEES
N, EIRTICIEAF—, A —F, V7 bERE—)
B, BARTICWEF v H—ENFI VP UDBERE
NIV L CRIE Sz, RDRIE DR D
LS VICEML TwWaBHosEE LT, FE,
WHE LAY VT, STE—-0O8, BELEEYA b
V7747708, Ax—, Ar—F, V7 FF—-
VOB, LRI VTR, o h—ENF3
v M OB, KKBEHOBEDGFEIZFITH N,



BAREEFE VOL21 NO.1 13

Table 1 Standardized average of measured values in 14 athletic sports

Skating Skiing Swimming Rowing Athletics Football Boxing Gymnastics Wresting V‘I’Ig'lgg‘ Judo Softball Badminton Rugby
Height 000 -0.37 0.10 0.69 046 028 -021 -1.14 -008 -0.58 047 -002 -0.02 0.69
Weight -0.16 -035 -0.18 0.13 001 -0.10 -042 -096 0.49 0.83 147 -036 -0.35 0.90
Percent Body Fat -0.23 -045 -0.06 0.50 002 -029 -042 -0.76 053 0.91 113 -026 -047 0.75
Vital Capacity 000 -044 0.57 0.05 0.22 000 -023 -1.00 -007 -0.36 064 -0.72 -0.28 0.61
1 Second Forced Expiratory Volume -0.44 002 -022 -0.10 -0.07 0.28 0.46 0.23 020 -0.11 0.11 -0.16 032 -0.20
Hemoglobin 0.24 082 -042 0.04 061 -007 -0.16 -042 -0.13 0.23 0.38 035 -0.31 -005
Grip Strength -003 -040 -043 0.59 0.28 -0.27 022 -0.57 0.36 0.59 1.23 -0.12 0.35 0.17
Back Muscle Strength -029 -022 -053 -0.01 0.41 002 -0.11 -0.52 0.62 0.77 099 -0.63 0.43 0.39
Bend Down 0.46 044 -022 -040 -006 -0.11 0.10 1.06 011 -028 -0.03 -054 -0.17 -032
Trunk Extension 0.19 -035 0.10 -0.02 0.16 -0.08 0.34 0.32 011 -0.11 -0.15 0.21 -040 -047
Vertical Jump 0.61 085 -056 -0.17 103 -002 011 -002 -007 085 -040 -0.18 0.10 -0.17
Reinterating Side Step 0.41 040 -0.60 -042 040 0.65 0.16 -0.80 004 -0.18 -0.09 -0.22 1.02 0.06
General Response Time -0.07 008 -002 -106 -0.05 028 -033 0.06 017 -0.29 -0.02 -044 0.69 -0.39
Maximal Aerobic Work Load 043 029 005 -0.15 -040 027 -048 -092 042 -064 087 -0.81 036 0.30
Maximal Aerobic Power 0.16 -0.05 0.06 0.15 -0.34 0.14 -035 -0.51 029 -047 030 -0.61 1.03 0.09
Maximal Anerobic Power 1.20 0.39 -0.66 0.11 0.22 0.02 -0.70 -0.97 0.03 0.84 052 -003 -0.11 0.49
Bench Press Up Velocity 0.08 025 -0.17 0.03 0.65 0.21 -030 -0.80 028 -0.10 105 -0.79 -0.34 0.50
Bench Press Down Velocity -0.22 -0.07 -0.09 0.66 0.21 0.16 -0.11 -0.62 0.48 0.06 1.07 -098 -0.06 0.27
Squat Velocity 0.73 032 -0.60 -0.24 0.65 0.04 -046 -0.37 0.50 0.27 0.16 -0.07 0.36 0.13
Bench Press Up Power -0.06 0.16 -0.37 0.02 064 -0.19 -0.15 -045 053 -0.13 138 -0.36 -0.48 0.41
Bench Press Down Power -0.35 -0.05 -0.21 020 055 -009 -0.11 -0.70 081 0.43 129 -089 -030 0.34
Squat Power 0.09 028 -0.80 0.20 056 -0.04 -0.15 -0.72 0.76 0.77 079 -0.88 -0.30 0.96
Knee Extension Velocity 0.02 0.17 -0.15 -0.05 0.14 027 -021 -0.37 0.08 0.05 0.16 -0.08 -0.07 0.11
Knee Flexion Velocity -0.03 048 -0.40 0.02 0.36 037 -045 -0.56 0.18 0.30 097 -0.11 -0.36 0.15
Knee Extension Power 019 -0.18 -0.40 0.28 0.25 020 -0.17 -1.06 0.29 0.12 090 -0.19 -0.34 0.73
Knee Flexion Power 002 -010 -048 067 061 040 -049 -100 022 -001 080 -035 -035 062

The boldfaced types reveal over 1 SD or under 1SD.

Table 2 Correlation coefficients between sports

Skating Skiing Swimming Rowing Athletics Football Boxing Gymnastics Wrestling nggz‘ Judo  Softball Badminton
Skiing 0.555
Swimming -0.343 0.520
Rowing -0.257 -0.462 0.020
Athletics 0.129 0.350 -0.522 0.164
Football 0.052 0.208 -0.019 -0.209 -0.078
Boxing -0.275 -0.043 0.009 -0.108 0.072 -0.088
Gymnastics 0.043 0299 0009 -0.543 -0.147 -0.196 0.564
Wrestling -0.395 -0282 -0.231 0.197 -0.027 -0.336 -0.131 -0.170
Weightlifting 0,044 0.056 -0.592 0.211 0371 -0.500 -0.102 -0.121 0.361
Judo 0459 0425 -0001 0557 0013 -0318 -0.358 -0.583 0.641 0288
Softball 0303 0.151 -0.194 -0.037 0.160 -0.011 0.147 0.165 -0.578 0.109 -0.404

Badminton 0.144 0.104 -0.043 -0.417 -0.318 0420 0.149 0.120 -0.094 -0.285 -0.431 -0.065
Rugby -0.158 -0.388 -0.079 0.606 0.143 -0.111 -0.514 -0.817 0.405 0306 0.710 -0.320 -0.401

The boldfaced types : p<0.05
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Fig. 1 Scatterdiagram showing the distribution of
the athletic events.
The athletic events which have resem-
blance to each other are arranged closely.
They are classified into 6 groups indicated
by circles.
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FEHEEPL WAL FEEL L CHBERE O
WL DIRETH BH%Y, MEPBEHEEHE VS
IZIE Z DR ETIE K HHAEH OB % 4112408
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LTLPVIEELD ) DDOTHY, T88HD
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INHDOREEB IC L) SO EHEOF % i
HTBITIE, FREFILOEEELERE L O2OBREHIC
ST HLENDY, ZODIZIZSEEHITIE
LTw3Y, SRTREHEE?SDIZSEEBIT
D12T, HEEOELMEL KD L 5 IZHERIC
ELZABHETHY, &2 TONEOMEZEL DL
WEHIZ, RELAERTEIGEML Th2 Y 23 Wn
BeLTERRTHBHETHS., EHI2LVENIE
LNE, SHONGHOBEUMLEEL TV
ERZELZLLTETH 5.

AR D RIEDFH T, FREWEET S8R
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! ]
i 05
' ' !
Boxing @ | | Rowing 'M°
1 : 1 1 . :
R
T . . T T i by Factor I
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Gymnastics : :i | Wrestling
Soft bdll @]
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' '
Lo ° [
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'
\
Skating® e
-15

Fig. 2 Scatterdiagram showing the distribution of the
athletic events.
The arrangement of the athletic events on the
first dimension (Factor 1) is mainly controlled
by the measurement values of physique and
muscular power.

&, FEOEE, BLOBE, 2AFX—0B, Kigo
i, Vv -0, KKOGEIIHETAZILNT
&, BEHAOBHENLOKDFFEIC L 2 HUME %2R
FTIENTE., EBEEBLUHIIT V¥ L4ICIZE
BINT, EHiiuis LME RIS - TEHEE
T & BRI TENMT S O BAIZ b - TEE
ENTWwBEEZOLNR, ThEHET AENHIEE
HORTFOHFENEZ LT,

BB OE—RIC EORE (Fig. 2) #HEL TW
% WF : Factor [ #5345 7:0, ZONENIZHE S
T HMEHE %A L7 (Table 3). fA&E, KIEH;
KO ZRTHEBEEE, RVFTLAT v THEE,
FovRE, Ty T7h, ¥urh, BElEE, B
R T], BEE B Dk TR % £ b T HBES,
DO LAY FIZa o Tt 4 5 BHI2 & D
ICHEBELTW. LdoT, kigEfmhaEb
FTHIEHEH 2 Factor [ZHEL TWwWb EEZ SN
7z, ARRICEBEHOE Rt ELORE (Fig. 3) # 8
ELTWAREYT : Factor [ %5 L, EEPKCOIH
BOARD R — b 26 KRKIZED - THRS 5 B
WD L CHEALTEY (Table 4), FEHEBU A
FactorIZ HEL TWA EEZ b7, KFEHIIE
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Table 3 The loadings on each measured item in Factor | for the various sports
Gymnasics Boxing Badminton Skiing Softball Skateing Football Swimming Athletics V’ﬁﬁggg" Rowing Rugby Judo Wresting
Weight -096 -042 -035 -035 -036 -0.16 -0.10 -018 001 083 013 090 147 049
Percent Body Fat -076 -042 -047 -045 -026 -023 -029 -006 002 091 050 075 113 053
Bench Press Up Velocity -080 -0.30 -034 025 -079 008 021 -017 065 -0.10 003 050 105 028
Bench Press Down Velocity -062 -0.11 -006 -007 -098 -022 016 -009 021 006 066 027 107 048
Bench Press Up Power -045 -0.15 -048 0.6 -036 -006 -019 -037 064 -0.13 002 041 138 053
Bench Press Down Power -0.70 -0.11 -0.30 -0.05 -089 -035 -009 -021 055 043 020 034 129 081
Knee Flexion Velocity -056 -045 -036 048 -011 -003 037 -040 036 030 002 0.15 097 018
Knee Extension Power -106 -0.17 -034 -0.18 -0.19 019 020 -040 025 012 028 073 090 0.29
Knee Flexion Power -100 -049 -035 -0.10 -035 002 040 -048 061 -001 067 062 080 022
Table 4 The loadings on each measured item in Factor Il for the various sports
Skateing  Skiing V’I’igiigg“ Athletics Softball WrestingGymnasics Rowng  Rugby Judo  Boxing Badminton Football Swimming
Vertical ump 061 085 085 103 -018 -007 -002 -0.17 -017 -040 011 010 -002 -056
> N o 15
A - AT & RO OMERRI S > TH | v
HWRETH 5205, KM NHEIIES T H2HA»S <,
S i i i s 1
BHRPEE L TV L REENH L EEZ LN, E Fooball
S g @ -
EHRFZ1>o0HEE THANZADFEZ/RL TW Badminton
ArEzbhT:. o
s i o & = . i - Boxing @--------------------| _____Rowing _ Judo
ZRTEREBREICLARERZFHTLZ LI S e
XY, BHREDBAEAT > T BB T Bl % e T I — T
. o . Gymnastics Wrestli
Z OPEHED GATHER D HRRET L, B om L, BN s
> o P Y o P > 05
BIXUBETHICERITAI ENNRETHDL LEEZ ) T &
SN, Skiing@-------------- Athletics  Weight-lifing
2 led - 4 S e S Skating®-----=--~={ -
¥ EREREBIIITh T\, BRI EEER
HORMBR LWL, KDMERKREZTHFAHLT,
BHORFIEITIE U 2 fh 2 A LIURT 2 & £ 477 L

AN Wl ¥ (WA

LSBRANEERD 7 4 — Ny 7 2RI T 5 2
L2k, AROGHBERE, fREE, AK—-Y
Koy —12koT, BEDLODIIEDHIDLEZ
Sy (AR

1. B REDIEME, S RICRERMBEE
T T RICHEAE FICELE L, BBt
E BRI AT L 7.

2. ZEHBORELABRET AHETIE, K& - HhL
EERTDO2OOHRTTHL EEZ LN

Factor I

Fig. 3 Scatterdiagram showing the distribution of
the athletic events.
The arrangement of the athletic events on
the second dimension (Factor II) is mainly
controlled by the measurement values of
vertical jump.

3. ZRICREMBIEZ, BHEOEHEIINT S
WHEEZEE L, BEREOm BB X CREE T
EMATA)RATHEHTHLLEZ LN

WO RBRICEDWEZ T o LHERAFH MK

BIZRHLET.
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EREDAR—VEZEEAR—VDEEANDIHPHI)
—2BXREEFHRASEAU T—

Sports Injury in the Elderly and Maintaining Health in Sports

H J41  Satoshi Tanaka EH#s f#2—Y  Shunichi Yoshimatsu
AKHZFENLY  Hidemitsu Kumeta %4 ¥HEY  Satoshi Ochiai
& %% Takeshi Amemiya JEE  sFA?  Morihito Tokai

@ Key words

HEE, AKR—VEE, ATAAINF T
Elderly : Sports injury : Medical checkup

OEE

EREOSMIE AEAAREEFRASEZERL, KEOSMB I LTT ¥ 7 — MK
WKEBATFAINF 2y 7 b REAYHDAR—YEBEIZOWTRELL., Ty 7r— FMRED
EERTIE, BREBERDOFINR2%BIZALNT:. BREFRATIIMENBVEEZ72DOH45% &
ERL EO7. RSB FICIHA L2AMESE, HiBEEAT67 %, SMAEEAT31% Th - 7-.
BB T, THRICAME - BEIED LTz, KEMT, E&ihrrbrEERRE
EQREI L o7, BHEAEEHRASRZ, ATAANFzy 272X A8, EHRS
R LBVWAR=IEHOTRICE > T, BREOREHEICHFSETE TV LEEITVD.

@ Abstract

We have organized baseball matches for the elderly, from 1971. Here we report our findings
of a survey of these participants. The participants underwent a medical checkup by question-
naire, and their medical records of any sports injury sustained during the period since 1971 were
investigated. Of all participants, 42 % showed a problem in the circulatory system. Of these,
hypertension accounted for 45%. Of all injuries in the meetings, a muscle or tendon injury
accounted for 67 %, and a ligament injury for 31 %. A lower extremity was the most common
site of injury. There had been no accident that was fatal. We think that our baseball meetings,
including medical checkup for participants and the idea of an age-related decreased physical
load for participants, contributed to the continued good health of the elderly.

He B8 1) Sl SRR

T387-8512 EEINHTT KFALEE T 58 Department of Orthopaedic Surgery, Koushoku-Chuou Hospital

B e B R TS B 2) WWRERKFERIFFHE

TEL 026-273-1212 Department of Orthopaedic Surgery, Yamanashi Medical University
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Fig. 2 Age distribution of the participants in our baseball meeting in 1999.
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19994 D KEASINE O FHERILS79IETH
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B ENFNOEBERICE > T, OFI268mLLE,
@F 260 L E, @FI250m ML, @FEIC4058%
R, ®@40~70RFTORERLIIHTELT

Psychosomatic system (5%)
Digestive system (9%)

Cardiovascular system (42%)

Respiratory sy#tam (19%)

Urinary system (25%)
(1065 cases)

Fig. 3 Classification of the subjective symptoms of all

the participants in our baseball meetings accord-
ing to organic system (by questionnaire).

ST OMALSbEEIOTBY, HihiEo- o8
F— AR LI NENTOEBE LWL HICLE.

fw R

A aliRaT L 72 1,065 5 O 4 #6553 45 1 60 ~ 64 % A
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(Fig. 3).
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Others (18%)

Hypotension (8%)

Irregular pulse (8%)

Palpitation (8%)

Shortness of breath (13%) Hypertension (45%)

Fig. 4 Subjective symptoms investigated by question-
naire : Cardiovascular system (42 %).

Others (3%)

Thirsty (21@w frequency (31%)
Residual urine (22%)

Difficulty in urination (22%)

Fig. 6 Subjective symptoms investigated by question-
naire : Urinary system (25%).

Bone injury (1%)
Tendon injury (7%)

Ligament injury (31%)
Muscle injury (60%)

(474 cases : from 1971 to 1999)

Fig. 8 Classification of injuries according to injured tis-
sue, sustained since beginning the meetings.
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(Fig. 5).

F O, WREZRTIXIRDBIEA S & DIREH
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Others
(36%)

Cough or sputum (25%)

Catching a cold easily

and making slow progress

Sneezing (18%) (21%)

Fig. 5 Subjective symptoms investigated by question-
naire : Respiratory system (19%).

Others (34%) Heartburn (24%)

Leadpencil stool (23%) Belching (19%)

Fig. 7 Subjective symptoms investigated by question-
naire : Digestive system (9 %).

Shoulder,elbow or hand
(14%)

Lower leg or foot (28%)

Low back (11%)

Hip,thigh or knee (47%)
(474 cases : from 1971 to 1999)

Fig. 9 Classification of injuries according to injured
part, sustained since beginning the meetings.
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10. 8F—Aa%1 70y 2&LTETOY I TERRBABDET.
EHICRIBEEB ERERBOELABET.

Fig. 10 Special rules of our baseball.
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AR— F“ELBSTZD moak Rz (2T

Understanding of Sports Injury in the
‘Japan Little Senior League Baseball Association’

A= fit TetsuIwama &l % Akira Takayama
i 15L& HiroshiItoh AT Bl Tomoo Kinoshita
@ Key words

BFEK, AKXK—-VEE, 77—}
Baseball : Sports injury : Questionnaire

O=E

HAY MV = 7THERIG S (FHEREFER) ICHHET A5 F — 20O EZ I LT, AKR—
VEEBILICETAT vy — b EERL. FOHE, ZL0REZILEEREICBITS A
TAANTF 2y 7 DEBCERL, BEEROERSLSEEFOMER LT HLE L. F-18EH S,
BEELGIEICL BRI REZEALZY, HAODLEFICIZIEBEEE COBERLIRR T L,
AR—VEEOHIEICERNTHL I EAHHALZ., LAL—AIKBWT, HEHIHCO
REHFEIIHTEIRLRHABOARTEEX L TWE I LIS, LoT, 4%EME
REMRICLBIATAANF 29 7R L —Z I HEICHET AR EE O E BN E A
Fib,

@ Abstract

We distributed a questionnaire concerning sports injury to all the coaches of the teams in the
‘Japan Little Senior League Baseball Association’. The findings showed that most coaches
required a pre-participation medical check for each player, that each player attends a lecture
and studies a reference book about sports injury, and that the coaches made efforts to prevent
sports injury, for example taking measures to avoid sports injury, or looking out for any indica-
tion of needing medical treatment such as when a player complains of pain. Generally, we found
that the coaches felt anxious about their coaching and lack of knowledge. We concluded that
doctors and other specialists should make more effort to educate the coaches about the meth-
ods of medical checks and physical training, directly in the future.

aE

B N AL LA R B

T125-0042 HEHENEHRX &0 3-4-5 Takayama Orthopaedic Hospital
BRI AL S LA R

TEL 03-3607-3260
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[l

FERN IR SN IFEROAR -V EELHIET
B720121%, /N - HERLNVOBEHLIRE ) §# &
BoTwa, LoTZoWUIIHTEAT 4 HIVTF
Y IDERILAICERDDLIDLEEZ DD, £
D02, FTHREESHEGT A FICBIFB AR
— V BEER 1L OVEMI T 5 iRk & Bk AL
BLEZXL. £ZTHNE, FFEERREROMRERN
V= ThHEERY) MY THEBRICHET S
F—LDOIREEZIHH LT, ATFTAHINVF v 7DE
B EILICETAEZ EMNBODT Vi —§
FEBLIZOT, FORREIZOWTHE L, BT
FHEFERO P22 AMER L LERMFRICOWTHR
B L7,

MERE LV HE

gIE, BAY MV =7 BERG SR HE S P
BT 5156 F —LDIKEZTHAH. HEE, MBI
B L7277 v r— Mok, QEEKEAT 1 AN
F v 7 OEBIIT L TERLT2, B LR
DM, QFEBLEOERIH L TEBELRD, B
FURxtOEE, @FEOMERII L TEEAK
2, BLUORKIOHEE, @A K-V EEDFHEAEIC
BELODIREICH > TVENED, BLXUZ0D
BRI A, OfADDHRETIINT AR, OB
MECT 2H/E, DEiCowWTHEL .

&= &

T — MI1s6F—2aF111F— L DIgEE X
D EEHES Nz (EIETL%). ZORFRITKRD
EBYTHA.
QLEEAREATAINF 2y 7 DERBIIHTLT
(Fig. 1) : B 104 F— 4 (94%), Rxt7F— &
(6%).

Bt 0BH [ &HFOLL2WF—L4I12E o TIEA
fl, KETH5, BEFOBHHNELEIKEN,
ETCh oz,
Q#BEDEMIH LT (Fig. 2) | BHI9F— 4
(89%), Fxt12F—24(11%).

R DBl : £ F— LA TEZHRE, LETLY
BORW(EADIZH) AL ), BHEICEHEE - +41C
BEENATWE, BETHoT.
@zEEDIER I L T (Fig. 3) : B 101 F —
5(91%), RAF10F—24(9%).

oo G2y, BEMEEZBEMLT
Chhid v, T+H7IEEERTWwS, 2ETH-
7z
@A FE— Y BEEREIEELO2OKEIZHoT
W57 (Fig.4) : Yes 104 F— 2 (94%), No7F —
5 (6%).

BEN IO O0BARN S  MEBRRISEAD
FryrEThH,EHHIIN2 5 —DBELZITD,
YA —ALT TV R ERTE, L —
F—DIGEE D, TAY VTR ERTH, &Ik
HOBIRLEHZE LTS, SYyor FRoRERE

Fig. 1 Enforcement of medical check.
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Fig. 2 Enforcement of attending a lecture.
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Fig. 3 Making of studying a reference book.

DEER 7+ —LDF v 2 %Th, T —T%
EiT 5, F-LNTHUERTERT S, 2L TH
> 7.

MDD 5 EFIITT 48R | BEAR~DOZ
Z80F— L4 (72%), MOEBEBE~OZTZ 41T —
L(37%), BB-T - KEOHMW13F— 4 (12%),
HEDOH1F—£(09%) (BEHEREESHD)THo 7.

OBMEICHTAHE . AR—VICHBRDOH H[E
(e EREEOTERLSR LV, KEIZHE PRE
L TIELY, AR—VEESIT TR EE - %
= -BMEICETAEE LTIELY, VLK
IF (MR - BB D)2 LTIELVWERETDH

b

£ =K

HASAREEGER TIX, 19944 % ) £EH R
KEDSMERTIIH LT, KEAERICEENEIE
1% E B BEEL A DAY v 712 & 5 EEEEER
HErEBLTVAEY, ZOME, BEH, BEEL
BIEARELTBYY, AFAHINF 2y 2 DE
FEMREELEL D00 LEZSL. LELEE
DIHERH ZET 5 &, HOEEIZOWTII/A -
HREARRICEAE T L2EIHL 2ICEH V. o0
52102 & 2 1994 4 F 7l B 15 A B BRGE B S B 5
BIBBDOT = MERIIBVWTY, HOEED
514 %13/ - FEAERIICEAE L TWizEHELTW
5. £oT, £%BIE/N - HEAELRVIIBWTY,
XATALHNF =y 7 DBE: EDRAR—VEER;

Fig. 4 Taking care of sports injury.

Table 1 Baseball league of junior high school

B
BEY ML Z7HHGS
BESEHHRER (F—1X)
AxR=—~AN—Z2FK—-ILifE
2EVFEAFTRES (12)

BRAFIR
2HFRIAFER D F288
2HFPERHEAFENR
Fofiimny -7 &E

AR ZERTAHIED, by TRV EOE
BREUEDAR—VBEELIETA) A TOLER
METHHLEEZDL., L, DHEEFRICEEL
Td, BRAEFEKTIIEAY PV =7HEHS, H
AVEFHEB (K- X)) —7), BEFR=—~X—
AR— Ve, EEDEFRE KGR )% &9,
HAFERTII 2 RKXEFEERDE2E, 2K
B ERGE Y, FofmE oMk — 7R e
WF—L0FTE LD AHIRTH 5 (Table 1). & o
T, ThHEHRELAR—VEERIEICLEZR I
LIGERERT H-0101F, SENGEBK O &
% OEMERHEMROMHNVBLETH ), B5HIC
EHR L) AHEL TV VAT w, FEEVEMEE D
EOLEARY MV =T EHEBEIZTF — 458360
F—24, EFHI11L,000 A\ EXFTBL, £ BT
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ZD72HI12iE, TTHGEYA FOHEBE[/LI LD
KAfRTH B LER, SRZOHREFAET 5720
DT = e2ERL. ZO#RRE, EEKEAT
AANF 2y 7T L TERIMDE, EELHD
FHRLAZDECZSOBRER MG O, Bk
WEORHEH S, BEREFLHISTT 2B EZE
LENEDD, )= FTHNTOAR—-VEEHIED
VEHITT BT BOILLINIETCS
L OBERIINTIRBELEDLILICL YR
P RE B EEZ NS, T2, £ DIRESE
PIEDE, WADF 2y 7RI +—ALT v, ¥
—WVFy rOEME EEERIEAREZEAL, ER
RO LEFICIIERNRIEL £ & L -EEEREN
DEZEIRT ALY, BERHILIIH L TEKRKT
HHLZEDHB LA, LaL, —AIIBWTIXEE
RRXBEELYECERNS L, FLEBERICETS
HETE, EFICRSTHEE), KE, Bz E0
TeRAN L RAEEERLEL TCVIHEEET S
&, HOOBEFEIIALE b OREZO.LHED S
Phbh s, ERICEELPHGEZHMTLE, F
ADF 29 7 HERAM Ly F X TDORHE, E5I12
IR E R EOHEMMIEEICBWTHRR) 2B S
R, T by, “HRY PV =T
BERBSICHET AF — L0igEE L, A K-V
EFFILICEOR RO TIE 2 {, F0ERFE I
LHABHPARL TR b DEEZLND, £oT,
SHBEMERCHEMROBLIIBIT A IHEDOLEMED
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AEZEHEEF O S S UHRRME L BEE & DORFR

Correlation between Flexibility and Injury in Collegiate Sumo Wrestlers

1)ll ##% Yasuaki Nakagawa Ak P& Yoshitaka Matsusue
Ay #:E  Takashi Nakamura

@ Key words
HHEE, Rk, BEE
Sumo : Flexibility : Injury

OEE

KEAERTICB T AEEHE X O RKEEEE L OBRP, BEh) &Mt oG
HAET L0, 56 HOKRFHERFOEEMRZ v EM L2, FAENEE, AR LEL %
IWAREERAEORER, KRE)IWEENPE) 2B L OEHMETF 2 2R L. BEERTIZ
HBEICE>THELZODIZEY, 421258 L, WEFTETCOHPBETELIZBENDH b,
BEICERT 50z HEkEEE Lz, BMEEERII0BFEL, 2WEICHN, BHEEDS
KRE&porz, T/, BEESHMEESETGEEDOSD 2FTHEICEC, KBMUER O F#k4
DIRTARE SN, BEY ORTEELRZ T 1ILAFAL, WX ) EEAR, KRR
DFEEHEDIE T A SN,

@ Abstract

The objective of this study was to determine the correlation, if any, between injury and flexibil-
ity of the joints and muscles, in collegiate sumo wrestlers. Fifty-six collegiate sumo wrestlers,
who belonged to the major league, were examined in September 1999. We assessed aspects of
their physique such as height, weight and body mass index (BMI), past history, and their ability
in ‘matawari’ (special training of sumo), and examined their flexibility. There were 30 sumo
wrestlers (54 %) who had a joint injury. These injured wrestlers showed decreased quadriceps
muscle flexibility, compared to non-injured wrestlers. There were 11 wrestlers (20 %) who
could not do ‘matawari’, and they were significantly less flexible in their paravertebral muscle
and hamstrings than the wrestlers who could do ‘matawari’. There was no correlation between
the ability in ‘matawari’ and having an injury.

B3 RERFEFHERNEZHE
T 606-8507 HUARTH /L B IX BE &R )1 5 HT 54 Department of Orthopaedic Surgery,
THRFEFHERINEFERE Faculty of Medicine, Kyoto University

TEL 075-751-3657
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HEEAR-VEEFHOHBWDED, A T4 HV
Fry 2 BELfTbRBE X ->TED, HE
BXUOHE#®EEBELOBRPTIEHL IR -
TWwi\w, 22T, 40, RFEMHEEFICBITLHE
HiB L O BTN & EEE OB, KED &K
HREEL ORBRERET AL HWE L.

MEELVHE

RIENMHEER ICHTE T 5 4RO KFAHE
HE62%H, 19999 ICEHLIZ AT 4 AT
Ty Z7IZBML7256%4(90%) TH-7-. FEEE
THE, RE, IEMEBMI), Ek, HERE, &G
RO SAWIEE, FH&ET A N, LAMD EREY
Y RAZEERA ORI, BEl ) 5L ) L
L7z, BEIDIZDOWTIE, WOTHELIITELE
ZURERE, MEIEETH) BICEEIITELEY
AL EeEE, T2 TELWEERTREEL S
Bz, F#MET A ME LTI, FHEE, BES,
BHE, FBIET, FBROE, ERAE, KEEzEALT
HEOBRAKXOMESmEET A MY, BXUOEREHE
i, KBRIUSESS, WHRERG, KBREME, THR=3EH
RGARBRESOBTEHRET A MY ERFRHA L.

BEOBEAREICOVWTIE, HEICL--THELRD
DIZEY, F7-, ThixrnwFFTOLTOHETAE
L7200 (UTeEE), RKEAFUBRTELLZLD
(UTR¥EE), WITTETOHPEBTELEE
DH b, BHEERH, BEAHEE L EoMEIICRER

Table 1 Physical items

Height (cm) 176.1 (161 ~191)

Weight (kg) 111.3 (77 ~ 170)

Body Mass Index (kg/m?) 35.9 (24.6 ~54.3)

Age (years) 20.0 (18~22)
Sumo Career (years) 9.8 (1~16)
Training Time (hours/week) 16.4 (12~21)

Values are given as mean (with range in parentheses).
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T550(LLTHEEREE), FRICTRAEZZAR
i, BEMERELZ EOHAICERTSHO (LT
HABE)ICHEL, MoBRFEHELDH W Tt
MERHA2EMER LML T, HetF#runE
21\, p<O005ZFEED) LER L.

& R

LEONREOHFEWEHE OFHESL L R K
i, B/MHEIZTable 1O & Thor. HEiEE
DN, BHEELG(H 5, BHESH), F#HiiE
%36, FHEESEI3IF, BEEASEI(H 5, BHHA2
Bl), BEEEELLG(D L, AitrEaEEes %
GLWaag s, AMRIEE3H), EEEERI
Bl(H b, WFEETE)THY, HAEEDONRIL,
i, MEMERERIESH], FRIAIEZN4BI(H b, K
BR3%I) CTh o7, FEEIHEET A POKXHEB O
W&, FEEH8%, Al114%4, BREEIELGLE
0%, BFHEZ30% (54%), FEEIZAE3%, /£6
%, BHEESIIA10%, K44, REEIIEAELD0
%, PxBAEIZ454 (80%) &, FHEB L URBIEIIC
Wl & 03% 0o 7z,

ZIZT, ZFEEOFEBRAETIZOVWTRRS, &
EDH -7 HET44Z(T9%)FEL, FOMBEED
FHEIZ 1054, Lho2BEDFNIZT0ETHY,
p=0.0047 L EEEMNHFE L2 (Fig. 1). L»L,

|l SUMO CAREER |

years

injury no injury
Fig. 1 Correlation between years of sumo career
and having an injury.
Those with an injury showed a significantly
longer sumo career than those with no injury.
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] TRAINING TIME |
kg/m2 hours/week
45 20 |
40 T 18
35 16
304 14
e 12
10
20- il
15 6
10 4
51 2
0— . . . . 0 . . .
injury no injury injury no injury
(A) (B)
Fig. 2 Correlation between having an injury during college years

and body mass index (BMI) (A), and training time (B).
Those with an injury showed a significantly greater BMI, and
their training time was significantly longer, than those with no
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injury during college.

o HARRIEE RFTH®M L DH WA EEIIF
LT,

KFEEEDH - 7-E1332%5B7%)ThHY, K¥
BEDLZWEICHN, BHEESKE L, B, B
WHEERE, BEVWIELERMAERA T CHh o7z, BAK
BIciE, BEETIE, BEOHH5HOFHEIL
37.3 kg/m?, ZHWVEDFNIX33.9kg/m?, p=
0.0431, FETIE, BEEDDH 5 H D FHHEIZ 204 5%,
BWEDZFNIZ19.45, p=0.0035 HEEETIZ,
BEDDHDHEHEDFEHHEITIL.0E, Z2VEDEFNIE
824, p=0.0083, &AWL, FEEDDH LEDF
MEIZ 172050 /8, ZVWEDOZFNIZ15.4 KR /8,
p=0.0278 TH»-7:(Fig.2). LA L, MEB I
BERHERREE ) OB L DHWIZIITHEEITE
ELE»o7:.

B EI3304 (54 %) ICfFfE L, MEREED LR
WEICHER, RETREEE 22272500
(p=0.0519), EREMEEIEREATTHo7z. FEHE
BEEZ OREEOFHHEIZ37.4kg/m?, TVWEDE
Nid34.1kg/m?, p=0.0474ThHo7:. T2, Fik
HOHEE T, KBRIUSE O Fikth % 7R3 Bk
MIEEEEAS, MAEHEEDD LHOFHIZ175em, &
WHOZFNIE M4 1IcmEEEIZHLBEPEL (p=
0.0382), KERIUTERH O F#ME DMK T ARMKE S iz

(Fig. 3).
HRREEIZ124 (21%) ICHFEL, ZVHEICHN,
EERDSERRFTH-72. BAMICIE, HARKE
ZDERDTHMHEIX 2085, BVEHEDZNIL19.85%,
p=0.0084 T& - 7z (Fig. 4). F7:, F#MEDHEH
T, BEHOFHEOMIMERIEA O NIZDS, H
EAIFE LR 7.

el ) O e #1314 (55%), & H ez
Z14%, RufeiE 3114 (20%)FELZD, 4
b, &) ouEEEENLIEH LIXL ICBEIX
Lotz AEPARELZELTRERICED T, Kl
D DOAEEFHEMEICOWTHRET 5 &, BT
ZIEEES, FHEORHAB ISR E bAEEERF
L o720, BHFEHEETIX, ATEERFIITEE
) KBRBEHEOFEHRMEDKT, HEHNO Tk
DIETEMATED bz, BARMICIE, KBRIEHEE
DF#AME % 7R BT 90° FE #i 7 T O IR o i
FMEEX, TREOTFYIZ— 114, AUEBEOZH
13—19.3°, p=0.0254TdH V), BEHEEHOFTHKMEZ
ISR BB EE (FFD) 13, TReRED P A711.5 cm,
AAREBED # N2 4.7 cm, p=0.0620 TdH - 7 (Fig.
5). ¥/, TOKRIE, MEIEELE X AEE
WCEOTHRIFLTY, FAETH o7,
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kg/m2

[]HBD

cm

joint injury no joint injury

(A)

joint injury no joint injury

(B)

Fig. 3 Correlation between having a joint injury and BMI (A), and
between having a joint injury and heel buttock distance (HBD)

(B).

Those with a joint injury showed a significantly greater BMI
and a significantly longer HBD, than those with no joint injury.

B AGE

years

20 =
18 .
16
]4 A NN
12 .
10 -

onN A~ O
"

muscle injury no muscle injury

Fig. 4 Correlation between having a muscle injury
and age.
Those with a muscle injury were significant-
ly older than those with no muscle injury.

£ =

bhbhOLURID 2% 0HES TIF, BERDE
ZLHSBIUBREKELE DD NZIZEEIIED S
Nahofds, Thid, BELXEEELLTLELR
72720 THY), SRIORETLEEE L ZH®KEL D
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MEizBAD s TWwiw, #2T, 4EoHFEI
S rWMsEsrLLb I, BERFONEE24D
WCHBLTHz. 2O, BEEEREEIE, K
BRUGEF O XM O T ARE SNz, Thid, 1
DX, MEEED S I BN EEEGREEN S

<, BoREE L KRIUTEG O F#kiE DT OB A
Zrobhiz, 70, MEEERTE CREE S <,
HHED K E & L IRERPEER RS - OB E L E A SN
7z, B, MEHEEORICH0% EFEEEIEG
nThBYH, Inb ERBUERHOFKEDET & D
MEICOWTRARORE 2 ET 5.

K, BBl & RHMECREE L OBEIZDOWTHR
WA, DEio#RES Y, KEY) oL REER
HLDOHNZIIZEED R L, TS RIOFRET
bFEETH-7. T2, UEioRETSY, Ly
DR L BAETARE, PEEAER, KBUEFHEEO
FTMRPEDTHE L T 7228, sfREAEIL 724 RO
BTIE, B ) OATRE % &1 KBRE T B O ikt
DIET, BEEEHOFHREOK TEmLS AN, B
EAR M D W TUIBEE A B2 o 72, FEARMIZI,
KERJE AT & R FAER O T BB E ) OLZE LB
HAH L EEbR, Thid, BEYVOLBELER D
LI oTWwWAEERDbNT.

R E AR I P A Tk & A R — Y EE L (ZRED



) FFD

BAREHE VOL21 NO.1 31

| R\ HIP 90 FLEXION

could not
could do d
degrees matawari matawari
25 0 \\
” ) \ §§\——
-10 \ _—
" \
cm -15 \ —
10
-20
S _ % _25
0 4 -30

could do could not

matawari  do .
matawari

(A)

(B)

Fig. 5 Correlation between the ability to do ‘matawari’ and paravertebral
muscle flexibility (A), and hamstrings flexibility (B).
Those who could do ‘matawari’ had paravertebral muscle that tend-
ed to be more flexible, and hamstrings that were significantly more
flexible, than those who could not do ‘matawari’.

B EWV)FENSL WA, Steiner iIBEEFHHED
AN D 5 72 L ATV BEY, 72, Amako 5
A MLy FRBRICEY, HFERESEML, 20
KA, mEE, mAAESEEEAS Lz HiEL T
b‘Z}G).

&

B

1. RFHEETS6 HOFHME L BEEDOMMR LML
L7.

2. PHHETREEREA A I\ RBRIUGE O ekt O T E
MASEAD b7z,

3. BEH Y OATEELRETFIC, KEEHEEOFKME
DIET B L BEFAE O FEkME O T [ 252
HHNTz.
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Injury associated with Surfing
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@ Abstract

Among all 667 patients suffered during surfing, forty-three percents involved laceration.
Most injuries occurred in the water, and were more frequently due to another person’s surf-
board rather than the injured person’s own surfboard. When involving another person’s surf-
board, contact with the stabilizing fin or the top plane of the surfboard were major causes.
When involving only their own surfboard, the major cause was due to impact while submerged
when rolling under a wave while paddling out. Most surfboarders wore a wet suit, but they suf-
fered from laceration on a part of the body not covered by the wet suit. Improvement in skill,
more fully covering the body with a protective wet suit, and careful consideration to other surf-
boarders are important for prevention of surfing injury.

FEA =HETEEREET R
T 515-8557 #ABRHiEIHET 1-15-6 Department of Orthopaedic Surgery,
b= T =2 N R AEg A1t S AN Mie Prefectural Shima Hospital

TEL 0598-51-2626
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Fig. 2 Type of injury of the 667 patients.
292 patients (43 %) suffered from lacer-
ation.
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Fig. 1 Age distribution of the 667 patients.
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Fig. 3 Type of injury—findings from a questionnaire.
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Fig. 5 Wet suit coverage, and the site of injury—findings from a questionnaire.
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Establishment of a Doping Control System for Tennis Tournaments
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@ Abstract

A doping examination was conducted at the 74th All Japan Tournament sponsored by the
Japan Tennis Association on November 11, 1999, and this examination had also been conducted
at the 73rd tournament. It was therefore the second examination in domestic tournaments, and
the total number of subjects in the 73rd and the 74th tournament was 16 players. Ephedrine was
found in one of the 16 subjects when the specimen was found to be positive. The player in
whom ephedrine was detected had been warned not to take carelessly commercially manufac-
tured cold medicines. It was regretable that despite continuous advice to pay careful attention in
taking medicine, that a positive result was found. This positive result enforced the necessity to
continue to give such advice.

P R B AT =AM F—¥rrar bu—VEER

T 150-8050 FEHMEAX AR 1-1-1 Fil kB EN The Doping Control Committee of the Japan Tennis Association
(B HARF=ZAHEF—¥r7arytu—VERES

TEL 03-3481-2321
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Fig. 1 The anti-doping card.
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Fig. 2 The cup for examining the urine.
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Fig. 3 The players’ lounge.

Fig. 4 The keeper of the cup for the examination of the
urine.
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Table 1 Time for performing the doping examination in 1999 [ * female]

Subject Number [Time of notice [Time of appearance |Completed time of taking urine
(necessary time) (necessary time)
1 10:45 11:00 (15min) 11:28 ( 43min)
2 11:50 11:58 ( 8min) 13:47 (117min)
3 15:30 15:36 ( 6min) 16:20 ( 50min)
4 15:48 15:56 ( 8min) 16:20 ( 32min)
*5 13:30 13:50 (20min) 13:57 ( 27min)
*6 14:20 14:30 (10min) 15:50 ( 90min)
*7 14:23 14:35 (12min) 16:05 ( 42min)
*8 15:30 15:36 ( 6min) 16:20 ( 50min)
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Table 2 Time for performing the doping examination in 2000 [ * female]

Subject Number [Time of notice [Time of appearance |Completed time of taking urine
(necessary time) (necessary time)
1 13:22 13:25 ( 3min) 14:05 ( 43min)
2 12:42 12:56 (14min) 14:10 ( 88min)
3 15:34 15:50 (16min) 16:18 ( 44min)
4 16:00 16:05 ( 5min) 16:45 ( 45min)
*5 12:54 13:02 ( 8min) 13:09 ( 15min)
*6 13:30 13:47 (17min) 15:15 (105min)
*7 14:20 14:26 ( 6min) 16:30 (130min)
*8 15:05 15:15 (10min) 16:20 ( 75min)
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Ankle Instability in Top-level Women Basketball Players
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@ Abstract

Ankle sprain is one of the most common injuries in athletes, particularly in basketball.

The purpose of this study was to assess the talar tilt in the stressed radiographies of the ankle
in top-level women basketball players, including those at high-school, at college, and those in
the Japan women’s league team. Ankle instability increased during basketball playing. In half of
the Japan women’s league basketball players, the talar tilt was more than 15 degrees.

However, they had no problem in playing basketball with taping. After retiring from playing
in the Japan women'’s league basketball team, they had no problem in ankle instability and no

pain.
il # 1) MEAEAAR—VIE - BIER5eT
T 470-2212 TS ERRT AL BT K N T 3 49 Institute of Sports Medicine and Science
MEEAAR—VE - BHETERRT 2) P HREEELI R

TEL 0569-48-7383

Department of Orthopaedic Surgery, Idota Hospital
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Table 1 Inversion-stressed radiography findings in top
-level women high-school basketball players
(30 feet =15 players)

Talar tilt (degrees) Feet (%/30) Players (%/15)

15 ~ — (0%) —  (0%)
10 ~ 14 7 (23%) 6 (40%)

Table 2 Inversion-stressed radiography findings in
top-level women college basketball players
(28 feet =14 players)

Talar tilt (degrees) Feet (%/28) Players (%/14)

20 ~ — (0%) — (0%)
15 ~ 19 4 (14%) 4 (29%)
10 ~ 14 8 (29%) 8 (57%)
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(21%)4 /2 (14%) b & 57z (Table 3). X L2
HOARPHERIIEHLERBE(AbNL. Ly
L, BEHEBOIMEE &EOBEEL{LIZED T,
cOBRBeb Ky Erfrolkilry, 2
BHAEAMNYy 7)) = CRIELZ L T L= THETH
o7, by LNV TTL—2HEITTVWTH, M
BET & DIgHOBED 2 <, BEERAVELL D
5UTFTOHAENEFZIUAF2ADATH -7z,

FBEEBRICATFTA AN T 2y 2 2ZIF 2k
D&HAH5BBOETFTINTIE, BEEROATZL
A MLV ARG TOREERAIZ10° L EATIANFRT
AN(78%)11 2 (61%), 15°LLEAT6 A (67%)8E

Table 3 Inversion-stressed radiography findings in
Japan women’s league basketball players
(28 feet =14 players)

Talar tilt (degrees) Feet (%/28) Players (%/14)

20 ~ 4 (14%) 3 (21%)
15 ~ 19 6 (21%) 6 (43%)
10 ~ 14 9 (32%) 7 (50%)
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Fig. 1 Case 1 : Inversion-stressed radiography of a 24-year-old Japan
women’s league basketball player.
a. Right ankle, talar tilt : 26°.
b. Left ankle, talar tilt : 24°.

(44%), E51220°LLEA%4 N (44%)6 /2 (33%) 12
b, 5LEBBREHSERBLTD, 5ANE2
~3[D Y 5 TF—LTDONAY v bFR— V&S
TWAD%IILD, SAIZAS 2D AR— % FilF
Twiz, REEICELT, FHOLDPHMLVAR
—VHERMNMETOARLEREEZELTVE D0,
AR—=VEEIT -V FREERZFHLTTL A
EETHY), 5OLIAEFNPELL, XEr &/
LTHEEBEHETAFZ I TAON o7, LAL,
R EEZ E4 %O RMEHBZEFILETH

o R

T

EBI @ 245%, KFHAKY) — 7T

INFAF L DNy P R=IVERIGD, 125 —
A, AT =Ly B ITEHBEEDD, NA
T NAR=IVEIZISETH 7. HF, @SR
LDEHEREY)ERL TN, WEEFTFMET 5
CEEBLT—EXFeIIceEE T — 1213
LA o T,

AT A HIVF oy 7 T L BT PRI R R
DHFERDDLL, TL—ICHEELLEEDODLD
Tld%ho7z. REESNTZ LA ML AHETIIE
HHABADE26°, 240 Ll L b FEW L ALE
HERL, BRRLERbEOON. L2L, VA
o hFE=—LOTL—ICBWTREOEHIEI,-FIC
HAoNBLDD, HEAFIZBWTH ML (,
GHRTLELETLIELRL, TEVTHEENA
TY— 7 TiEBELTWA(Fig. 1).

fEBI2 : 205, WFHARY) — 7 #EFE,

INAAay FAR—=IVEEILAE, /N, R K D EIC
EEKE Ny TRV TT L —%2EFTELA, M
EBE L DIEHOBEE R D o 7. SER O EAEE
LD, AF1ANVF v ZICTREAHHA»Z LA
MU ARERAITo TE 25, HAMEFH I L D
5L 2L % <, B ER D 5 hz v (Fig. 2).

TEGIS @ 287%, WX FHAR) — 7T,

NFELODNAT v PR=VEIRD, 145 THA
L, RO EsAas25 Tho7z. 5l
BESFETHXHMEARERIERFL TS5,
A EBROR/ME L EOPBIETREZRALIZRED H e\,
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d.

Fig. 2 Case 2 : Inversion-stressed radiography of a 20-year-old Japan women’s

league basketball player.
a. Right ankle, talar tilt : 5°.
b. Left ankle, talar tilt : 5°.

HEBLIUOFRGZEDLDIZ, SEOTIT 2 %dH
TS TF—LTNATy bFR—=V2 L —1LT

WBD, FAARIHNWALER L EXEIIRLCTES
7, GELMEL T2 (Fig. 3).
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R FIT a4 D 1E A 72 G2 I R0 i 1) 72 (R IR AL &
NTBLY, #HERIZL > TR B X T ayiG#
DOFFUIFERBOWIZ > TW5hH., F2by TN
DOERFTHIUIEHIE BT LHEDL HW, &<
WY =X IIRMIBARET S L EE L, A%
EWDPRETHI ENTRTIRRV.

WAINAT y MR—= h v TLR)VEFO L
A ML AXHHRE TORSERATIE, SRELIS
KEFE, SHIHEAENZRT v PR IVENFEL

BIZOoN, REEOALEEEZAE T HEFHEEN
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Fig. 3 Case 3 : Inversion-stressed radiography of a 28-year-old retired
Japan women’s league basketball player.
a. At 5 years previously, talar tilt : 25°.
b. Now, after retiring from Japan wemen'’s league, talar tilt : 26°.

by TLNVETO8EILL LAY, il T 5
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r— MNREEITo 2. FORE, BRI
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The Effect of Prophylactic Ankle Devices on Athletic Performance

wE#a—HBY  Soichiro Abe il ##i2  Yoshinori Oka
peg:s =3) Tohru Arima f&H  48Y  Hiroaki Fukuda
@ Key words

e, R, RMEIREE
Athletic performance : Ankle joint sprain : Ankle brace

OEE

RS OERTHICIE, FIT—Er Ve ERTFHEEFERHINA TS, Zhbilk
LEHHENOETARE SN TS, EESOEHBED %30 %0 KESREEFOmMHZ
BEC, IEHFICTF—E oy, Pt E, BMEAZEESE, ZRENILDODHEEE
FANEITV, EREOBOT A MERELE LA, T2, R THHEOREENA R L
HHEICOVTORAAELZ. RESIEHFHHEL LT, BEMICIHMMRET L 2oRR, &%
FAPEN TV,

@ Abstract

We evaluated the comparative effects on athletic performance of using various types of an
ankle support device. Thirty varsity college athletes were tested with both ankles supported by
taping, by soft brace, by semi-rigid brace or left unsupported. The athletes performed four
events : broad jump, vertical leap, 10 yards shuttle run, and 40 yards sprint. We analyzed the sta-
bilizing effect of the brace or taping on unstable ankle joints. In performance and stabilizing
effect, we concluded that the soft brace was best for normal ankles.

L —HR 1) #z 4 Erp s b o el
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TEL 046-269-4111 / FAX 046—269-8513 Department of Orthopaedic Surgery, Tokai University Oiso Hospital
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Department of Orthopaedic Surgery, Hakone National Hospital
4) HERF R ATV 8
Department of Orthopaedic Surgery, School of Medicine, Tokai University
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AR—=VEFIZE o TREBOIEHIIHFAHE
THH, MBEINDLZENE V., FOHKE, EEHF
T, E@%r?*%ﬁﬁ%h,ﬁmmﬁ%%<u
B L HsbV. 8512, FRTHEMSY L T8
BEHT 7256, ERMERBEEENEA TH R
bHsY, F-¥r s, BEFHOL-DOE
BOFRAD, SR EEFELETIELZ L dH5N
TWA3Y, F—Er 73, B oB_THIcMH
HAEINTWER, 77— T &&HHM, 1ENfER$
57— TOEM, & FH (KR, RFEBOMHET
%AfLi%&Eéi?iﬂ%%#%Dm,ﬁgf
3, EMEORHTHEELSLHEINTETVAS,
Burks 58357 —¥Y v 7, @A LTy A 7@fk’f<ﬂ’-}
FEDSwede-OEEB IV T —E Y VOHGZIE
mtfﬁ%anmuw H A L T4o 08,

BT AMEITOWHEKRFT L., 208,
Kallassyé%af)‘ EHREE N DR TR Dok
BRXTVE., BEHENODETAELLnE V) 2k
i, FRICEWI EZ2EKRL, {ZHFHCTEELRE
E@Eﬁ@l’\]f)‘z LHEIRhRASE DREETH 5 HRE
\Z%Ah. FOHBurks bldE LT - FOANMS
2 LHEEBIRIRIZ DOV TIIRRTwAR W, 22 Thh
biid, Burks b D53 Thie b BidEE ) DK T 34>

Fig. 1 Strapping : technique of “figure-of-eight”
with white bandage (7.5 cm wide).
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7o 7r o 7o uk MRS B (Kallassy), STBSE & L7z -5
% B (Active Ankle) BX U7 — VY > 7O 3HEHD
ST HEZ, $BmeNT AN, WA LHIER
ROLPOREICHEET L, B TFHHICRIEL
HE#RETZL2HME L.

MEE L VHE

KRFDOFEHA K=V EFT, BEIEEROBEED
%<, BUERMEEIZT S IERD v, X612, 2H
FiiCT e A2 HWCEEMIZEA 2 21T, Xk
wrATV, HENRKERAES LUTT, fihsla
MLHE3mmIA T THo72305 % EEFS & L
THBE L7, kI8~ 221, T 1935 T,
EFIBHMETH - 72,

T—Er7OF—7I275cmBOFT A 7 —
7Ot 2R L, B2 HEF—Rva—, X
y—FToTee—nayrzERE L-BEL X2
T — kWb 5% %) T, NATA(National Athletic
Trainers Association) %% H35 PL—F—1A
ko TiTbh7:(Fig.1). 2+ 7L —rEMoEk
4% H.(Kallassy ankle support (Sports Supports, Fort
Worth, TX) )&, RED S OfifE L WwT — 7 &4
RDOLERICKLET, ThxiELl2wr—7TE
PO AL I ETHPZLEZHE, KEEIEH]
RENLEWVEHITTETWS(Fig.2). 7T7AF v

Fig. 2 Soft brace (Kallassy ankle support).
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Fig. 3 Semi-regid brace (Active Ankle).

yEMTHRELME 2 L0 LML HE (Active
Ankle) (X, WA B EEERIGHBICTE 5%E
ThHb. ZhiI, FEROKTzEEHHOIHEEOT
IZANDL Z LT, WA Z LlEias L hosfbshn b
(Fig. 3).

BRHRE N 7 A MEWAEREE IS 2 R wHERE
DIRREETEBEHRD, 10Y—Fx¥ bV >, tEBk
O, 40V — NEDLDDOBERENT A M &7 . K
2, 7—¥ 77, A (Kallassy), FiEMHEE
(Active Ankle) # #7588, ZNEFNIZ4DOD 5
BEHNT A M EITWEOEHATHZOMEZ LB L2, 4
DOFT A MEAT ) MEFIEF AR L L, EIPERS
HUWREOMBTZERZER 20T DM Lt
kev7:. EEHRES T A P OIS EREE M D D)
TWERDOBEOMEE100%E L, T—¥ V7, ¥
B3 LBOBRBRIOKTE2/N—1 2y FTE
ol By

512, ERFHHEOND Z LHlBIRIE %R~
572002, HAEMEEHORErH), TUAE
HWT 15 kg DM % 207 CTX#E 217V, Wiy
N RN EE 10° DL, misol & it L HEE 6 mm L
EHoT6HDREFHHETIC, R THHEZE
EH, 155BoTaxFr sk, EHHrEVs
REET, BENERAE Z2H L 7.

g &R

F—¥ oy IIBREKDTL2%, 107 —Fv b
VS Y T1.6%, BHUT3.9%, 40v— FET

Table 1 Decrease in performance compared to
performance with unsupported ankles

Devices Vertical Shuttle Broad 40 yard
jump run jump sprint
(%) (%) (%) (%)
Taping 4.2% 1.63% 3.9x% 2.5%
Soft  brace 13 0.6 13 2.1%
(Kallassy)
Semi-rigid 14 2.2% 2.1% 2.7%
brace(ActiveAnkle)
#*(P<0.05)

2.5% & FRDFFRE LR THHRENIIEZIET
LTwriz, B EIZ40Y — FEDA21BDET
PO LN, MOBHREN T A F TRAEELRK
FlizZo b oz, LEERE, Yy bV
> T22%, WEBKUTT21%, 407 — FET2.7%D
KTF2EDH, FEHROTRIEELETIIEEDS
N7 h o7z (Table 1). WAz LEIEIZIHRIE, T
YA L wERECHEBIHE A B\ 72RO B N BUE R
I, S, T B2 H # ol N R B
oWl ZROBFANREFRAETEH - 2%
HIBRE L L, S—t >y P TEDbLZ. #HEITFMH
HEE61%, T—E 2 746%, BB 43%D)E
7%, P BN 2 LER RO 5T, it
DM E & iR L THEIZE 2 - 72 (Table
2}
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Table 2 Result of comparative testing instability (TTA)
(in degrees)

Caseno. Nodevice Taping Soft brace Semi-rigid brace
(Kallassy) (Active Ankle)

1 10 9 5 6
2 14 5 7 4
3 12 8 8 5
4 18 8 1 6
5 19 8 11 4
6 16 10 9 9
Mean 14.8 l|3 8;5 5.7
T
Stalilistug effect 46% 3% 61%
TTA: Talar tilt angle 3% (P<0.05)
TTA no device — TTAdevice
Stabilizing effect : P X100 (%)
Z =

REESICT ¥y, 22 EHTL I L THEM
BEZEMETTAZ IO TS, LaL, 72
EXENDIER TR TH, Bk h %
ETHOEHTRETIEZ V. BEEMEESOBHT
P BB, 39BN OELAAI/NEN
ZENBIFONBT. LHL, BESONHZ L
BRRENEF o RTRIEEELLZVOLFERILTS
D, BHETFHICES 2w, EHTFHEEORRDOH
B, BEORMEONTZLEICIETHA.
REBOEER > BT 2 & BBl
58 EEFITEHBICTE 20N LEEIR S
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MR LB EA61% LR Xz, FEBk
CLAMI BRI RE IR T L7, #E3EL, 43% &
T—YEr 7 EBIZAKONDSZ LHIBIS RS D,
BHENOEKTIRO L Leh o7, T FO%
FRENOERTORRKIZ, WAz LKIEIZ1 TR <K
TELHEBILTLE)-DEEZE210, F-¥
7L, MEEOT—7EBIMLTEL LT, B
MOEHTHREFEFL L, A2 LHIBIRIED
MELZEDHEL DL, BH, &, %<
FHHEIZD Y, A2 LHBS R & &
Mot BRI, ML VWEOS VLR, T
KARERDH L EESHICIZELTVEEEZI LR
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Athletic Performance with Prophylactic Devices for Unstable Ankles

WE#—HR Y Soichiro Abe fit] #%4#5%  Yoshinori Oka
reg:s 3 Tohru Arima f&H  Z%B*  Hiroaki Fukuda
@ Key words
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Athletic performance : Ankle joint sprain : Ankle brace
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NIATV, ZROBOT A MEREEB L, F72, 7—E U 7L EB0REHNITZ L
BRIRIZOWTORELZ. ALEMDOD 2 EEEORKTFHHEL LT, AR
af LR, PR ESER TV,

@ Abstract

We evaluated the comparative effects on athletic performance of using various types of an
ankle support device. Ten university athletes with unstable ankles underwent four performance
tests including the broad jump, vertical jump, 10-yards shuttle run, and 40-yards sprint, with
and without taping, soft braces, and semi-rigid braces in order to compare the results with and
without respective devices. The stabilizing effect of devices to brace the inversion of the ankles
was investigated using stress roentgenographs. The findings indicated that the semi-rigid
brace was the most appropriate device for unstable ankles.
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*ﬁ‘l‘f{”ﬁ%}i\ (Active Ankle) Z %4 &€, Th £

Fig. 1 Strapping : technique of “figure-of-eight”
with white bandage (7.5 cm wide).

Fig. 2 Soft brace (Kallassy ankle support).

53



BZRAHE VOL21 NO.I 54

Fig. 3 Semi-regid brace (Active Ankle).
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P TX#IE 21T, BN RER A EZEHE L,
BHYHHEEZEH L W WERCESHEZEV
7CIREETOMENERFAE L i L, EHFHAE
DORNDBZ LEERIRZFM L. 772 FToiE
PRI LR EBIHE A W 7RRECRA L, BERND
ZALICEBZENEV. FN2ERTFHHENSED
BERET L0 -WEZATHL, O EH
LEHIL, BHEARERAOAFTHIL, 2 THiA
gl& M UEEEIEEH L Tk,

w =]
7YY AR, H1ROEERMEO/RT

X, 42005 D, ZRDOEHFI DV EEICK
TLTWR. 4EOMETE, EEKV L 407~
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FETEREDREFLEE I L ko7, Y Y MVT Y
2.3%, WRBKONT22%HEDREEI DV AEEITETL
Tz, SR EMHEE, @ 2B KR T,
40v — FEDIMWIK) OB TEREDORLEL =
Blehorz, SHOFETIE, BEERVCOAERL
EN oz, OO ¥ LT U T3.0%, 18
RO T31%, 40Y— FETII%EFELETA
RO LTz, PR B, EEEEEOER
Tld, EERTOAREDN R, K OBmBFENTIE
BELREVBH-2. 5HOMRETIX, ZFREDOEHFL
DIEBE N T2.7% DA BELRIKTARDO S N-25, B
D3DODBELREN TRERDRFLEEIZED LML
Molz. NEEWD S 5 R TIPSR K
DB DR T A e kS & % 5 72 (Table 1).
BT EONM 2 LklEiahHRIE, =2 CiEg
g o REO AN RERE S, ST E
HHBEOMELRG|IWIAED/S—k s P E LT, &SR
TR B56%, T— Y7 41%, sk A
39%DNEIZ Y, RSN Z LHlEsE
DET, WOBHTHHELREL THEEILED?-
7= (Table 2).

£ K

Burks 5 %1%, EERMEESHICT Y7L, WAH
EiF o B Swede-02 B8, 5 —E >~
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Table 1 Decrease in performance compared to performance with unsupported ankles

Devices Vertical Shuttle Broad 40yard
Jump Run Jump sprint
(%) (%) (%) (%)
Taping 26 (42%)  23X% (1.6X%) 22% (3.9%) 14 (2.5%)
Soft brace 13 (3.2) 3.0% (0.6) 3% (1.3) 13%  (2.1%)
(Kallasy)
Semi-rigid brace 14 (1.0) 0.5 (2.2%) 2.7% (2.1%) 09 (2.7%)
(Active Ankle)
¥ (P<0.05)
( normal ankle)

Table 2 Result of comparative testing instability (TTA) in degrees

Case No device Taping Soft brace Semi-regid brace

no (Kallassy) (Active Ankle)
1 10 9 5 6
10 8 6 5
2 10 5 7 5
10 5 5 4
3 14 5 7 4
10 9 7 4
4 11 5 8 5
12 8 8 5
5 L1 5 10 6
14 11 10 5
6 12 13 8 9
10 5 5 5
7 10 5 5 5
18 8 11 6
8 12 5 5 5
19 8 11 4
9 12 6 9 6
10 6 5 4
10 10 6 3 4
16 10 9 9

Mean 12.1+28 71£24 7'3i12'2 53+15
* B ﬁ
Stabilizing _effect 41% 39% 56%

TTA:Talar tilt angle 3 (P<0.05)

TTAno device — TTAdevice

Stabilizing effect : X100 (%)
TTAno device
FOBGEEIGH L TES N7z Kallassy 2 B2 L BTFHFLHneEn) 2 ki, FRIGEWT L EK
T, 42DBHHENT A PEITVWREDOREOREKE L, ¥ P CEEZ REETOND 2 L HByxhF 24
WG L7:. Zo#%, Kallassy 2 B 25515 EORETH LD RIEICR A, 05 Burks 5 (32
DIETHFRD L Loz b BRTWAE, HHREN O Br 75— T7OAMNZ LEIEBIRIRICOWTIZBRR
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TWwhw, FZTbhbhvbiid, Burks b D3 Th
b B RE I DI T A 72 A2 o 728k M % B. (Kallassy),
B BASE & A7z a4 2 B (Active Ankle) B X Y7
— Y O3B OEHTFIFHE %M L T Burks
HERUMZEZIT-72. 612, HHFHHEON
MR LGIEIR R SRR TR R ISR E R
(Kalassy) 2% L TWA Z & #FE 1M TREH L 7-.
SO EENED B % RFEETI L TOMFER R T
&, PR BTN 2 LRIBIRI R TR D SV ol
BHENOBR TSROV EWVS, —RFETS
MRELo, B1IHROBEEMEHEOHERETIE, A
32 LY Rh R AS v PR BB ) DT
MHETH o7z, MIEE REE CHEENOKT
D V% h o 72N 2 LHIBIRD R O ko2 B
A5, SEIOFETIZ, v PVS v EEROT, &
TR T LT 20K,
Hixvx bVvg v, 407 — FETHESED N E
L, ZRDEFREEDVBAON o7, S6IZ, —
CIEENEEOERIZE > TEREIFTE RO X
NI ZoTwBHIbFZEDLNT. DEDZ EIFE
FAET AL M (IERE VIS A EMED L <13,
laxity & L7213 ) 5& b L) Db 5 ETFIC
flw RIS S £ AR Z LHIEIRY RO
(40 % FERE) G TR B2 & T 5 &, BiEigE I A®
KL, WP Z LHIEIRI R E < (60 %FEE), K
HRIGHBICTE2EHTHHEZA T 5 & HiTE
NFMETAZEEERLTWS, ZoZ ki, P
B EIZ L - TR Z LAREN (laxity) 2K T
L, BTORLRE, HADPER I N 7208050
ELZEEZONS, PHEMEE B (Active Ankle) D
EBOIEHREAEOBEIIEZOMAIRY Tl v
A%, Surve 5 XU & 5 RHEEO MM B % 4
v A —BEFICVEMAH S AR ERED D 5 L HHE
DEMRFERIGRA L2 8l _XTWwA, P a
W, MRETIAF v IEMT Lo NS AR,
FEIRIED TS AF v 7 OWET—HELL TV 54
OO, EHEAERFEORBEOBE D
N Z L THREMbBIRETD, EEEIHEEIC
APZLTELZVIIIITETWVS, ZD-OEH
BERNSBILLIZEEZS.

DiEX Y, WAz LlEhxhEs s < R OKYE
JEASHHICTE 3010 LM AS, S0
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EHLABDP ROV, NEEWD S 5 REE O
BPHRHEICELTWAEEZDL., LIL, AELE
Wb s REHEEDOEALREFIZOHEILAHLDITT
7%, 22y A—TI3, RES»EDHR
WO HBICE»E R TRERIETE LR, $7-,
TAVD T biF—RBDG o Ty BHL
WCHIP L ATy TRBEATED L BETFIIERIC
BHEHLZWEEDLDIAW, WwEnk A EFHEA
OFFBIIHIETED LRI LR, ¥V /T
FAETLLPZ2VORL LW, T—Er7id,
DT — T2 BIML TEL 2 & T, ERFEOE
BCTHEPEFL L, WAZ LblEzRbmMEL
TETWaD, BH, &8, & HDITHRR
%Ef)ﬁ%% 12\14)-

AR =V EFO RN AR TR B &
M3E5HZ LT, BEEENDOBERTHIEE 2 LEN
b, ERFHHAEYERIE, ETFORMEED
REE, BHBHERY Y a v oEHEME2EE LT
BEZLEDPRHELEZS.

& &

1 WM EESALEnEDH L AK—VEF104
2, 7BV, REERBIUEEHREREE
ZEL, ENEN, 420BHEHEHNTAME
1oz,

2. PREMEZEE, BERDOBTIRL D%,
EFEONA 2 LHIEIIR b b mr o7z,

3. wiHaeS), HIEMROKEIMICIE T, £
MEBEVPENTEY, ALENEHT 5 LB
DIEHTFBHREIZL) 95 Z EAREINT.
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BARERSEHOEZH S

Diagnosis and Treatment of Tarsal Navicular Stress Fracture

YL 5 W]Y Kiyoshi Yokoe HFH {2 Hitoshildota

@ Key words
WHE, BARE

Stress fracture : Tarsal navicular bone

O=E

AR BIE, RARBEFEHOZDE L HROMETIOVWTHLPIIT LI LTH
%. 30631 R0 RMIRBEFFIAMRIZL, AKRK—VEH, WEM, LHETKE, 20
B, BMXREGLO T2 SMEGIL, SHEREOMR, AV RFIRILE &2
WTHE L. AKR—VEEIE EBREA 246 L 80% % o, BEMEELONT v 78
HCRENS L, AD2METH 7. MBHHMXMRE CHITMERBOLOE26%I2T &
¥, BB CTRENERATH o 2. HIZAR =Y EB O d k7203 TlRislaes* i<,
& B X AR TRRIR6 B O 2RMHLETH S

@ Abstract

The purpose of this paper was to investigate the diagnosis and treatment of a tarsal navicular
stress fracture. Thirty cases of a tarsal navicular stress fracture were retrospectively analyzed
with respect to cause, imaging diagnosis, and treatment. Twenty-four cases occurred in track
and field athletes, and the left-side showed a higher incidence than the right-side. Plain
roentgenography frequently failed to demonstrate the fracture, thus computed tomography
should be performed to confirm the presence of the fracture.

Strict non-weight-bearing without cast for at least six weeks was the treatment of first choice.

RLI A 1) BEIEAR K= VE - BRI
T 470-2212  FHIEHIS BB AL HT R IR R B # 49 Institute of Sports Medicine and Science
MEHEAAR—VEE - B 7ERT 2) HA HEbEE A

TEL 0569-48-7383

58

Department of Orthopaedic Surgery, Idota Hospital



##

[

ARG T T OHRE L, KFT
WS, FLETIZ S .

ZREMX R A TEIR TR L 2 L0k
{, REENLZ NS,

T OVTH AR =V FEFOP 720 TIRER
IZEL 2RV %41\7)‘5'<, GEIZHEE L, CORER
FHIT MLV OPrAHEED S,
bIbIII30F O R fFREIEIT T EFE L 7-
DT, FW, ZWr, HELOMERIZOWTHET
5.

IR A T

MR LV AHE

19854E9 A 7205 199744 H £ T“CZ%}‘:%‘E L 7230l
B1RDREAIRFE TN ERFIZLE., Zhon
FEBIZxF L CAKR—vHEH, ERHE L ThEsdm, 2
BIETREME, ROFHKIEE, ZHe L TdHMXH
IO LT EEMMBEATR, HFEICL B EBER
f, AR—VBIFIRIIZDOWTHRA L 7.

& R

EFFIRBIE I 30 BIOFE #1313 ~ 295%, F1Y

BUREFEE VOL.21 NO.I 59

185 T, MWHNTHEME116], LH19FTH - 7.
AR =V HH IR F 240 GUiEEES, hEH
BELL, N— N2, BkEE2, #&i1), NAF v bR
=586l Ny FKR=IV1HITH 7.
BEEMNIAI3E, K18 TH-7:. REASHOE
B TIE, LedRARDW R THDS E 204
12615, Bz /-FFH2 EIF2VwTL 2R
HIAD o 7z, AFRCEERE (SR SCRERE £5 20° DL 1) 28
29%'“1171 IZA BN,
FIED S M2 £ TOMIZ
»HTHo7.
B R HEMX R ECEIREZ RO DIE8 RS
TT“%“) TRRIZDWTUI RSB EE P F IR AT
L2l o7z. FOMDI6EIZOWTIIEY v F
‘Illl;, MRIT2/E, CTT3EDHIETH - 7.
G E LT BT & 16 /2126 ~ 94TV,
D)L RITHE Ll L, 2213:B1E
G L) FREITo72. 5D D13 /E134 ~ 8581
T TS 10 R ITER LAY, R D2
JEAIVBRARET & 2 ) BT RE T A DBIKIEHIRIE L,
JENLBIETE & 72 )JHJT[) ol JERI1IZWE
”rﬂiﬁl’]/\ 515 SN, B Z AT L 72 7o OB IR
(Fig. 1) &% b, m?i*hﬁ%:lﬂ/:tf SE 16 131t
[5§T“®1ﬁiff<$(£ffm%ﬂ’é’9“, FHRiEEEIT- 72
(Table 1).

, LS54, P17

Fig. 1 Case 1 was of a twenty-year-old short distance runner.
a : A routine radiograph showed a small crack involving the distal articular border of the tarsal navicular.
b : At two months later, a repeat radiograph demonstrated a completely displaced fracture.
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Table 1
Time Imaging diagnosis
from
Omnsct Lengt
Side of hof
Case [Sex |Age of Sport Sympt Routine X-p Method of Treatment Resultof Follo SP_“TB
Fract oms 10/ Treatment w-up | Activity
ure Disga Another (Mo
osis n)
§M°5- Initial | Review
1 |F |20 |R |Truckshon disaace| 1.5 |PoS. Continued activity Delayedunion |4  |Retired
2 M [26 |R |Tracklong distance (2§ Neg Pos. |Bonescan |NWB, 8wks. Cnm‘plete 3.5|Asympt
3 |M [17 |L |Trckshon disince| 1 [Neg. Bonescan | g 0% of S Complete | {5 | Asympt
4 |M |18 |L |Teckshondiswace|2 |Neg |Pos. i:i"n”d“d“‘y' Nonunion |20 [Sympt.
5 |M |21 |L |Tecktong distance |1 |Pos. NWB 6wks. Delrgsion |15 |Asympt
Track hurdle 10 N 0S. L i tatioiof etviny Noa-union 18 Sympt.
6 |F |1S|L eg ks,
7 |M [16 |L |Teuckshon disuace|4  |Neg |Pos. o I g Asympt
8 |M |17 |[R |Track short disaace| 4 | Neg Bonescan |NWB. 7wks. Complete | | Asympt
9 |F |13 |L |mckwwsie (0.3 [Neg [Pos. NWB, 6w ponbee (23 |Asympt
10 |F 16 |L |Basketal 4 Neg Bone scan Ié.‘i'nku';-n.iono(nmvixy Delayedunion |4 |Retired
1 M 17 L };r:;:k‘middlemd 9 Neg [ — éi'x:iz.ndonohajviry Coqplae 5 Asympt
12 |[F |20 [L |tmcciosgéiseace |4 |Neg [Pos. e i |9 [Avmpt
13 |F |20 |R |Baskewau 1.8 [Neg Bonescan | NWB. 6wks. mae 3 |Asympt
14 |F 19 |R | Track long distance |3 Neg Bonescan |NWB 6wks. Cantplese 9 Asympt
i z Com;
15 |M |20 |[R |jmoemiéde  10.5 |Neg |Pos. NWB, s, Cmpete 114 |Asympt
16 IM |17 [R |Fietdjavetineow {3 [Pos Operation m“” 8 |Asympt
17 [F |17 [R |Bestewnt 1 |Neg MR |NWB.6wks o Asympt
18 |F [19 |L |Trexiongdisnce |10 [Neg Bone scan 2—‘;‘:‘;‘““““‘""” Complece 2 |Asympt
19 |[F |19 |R |Tracklong distance | 54 Neg Bone scan ::::adonoha.ivity mae 3 |Asympt
Compl
20 |F (23 |L |Haasau 60 |Neg MRI NWB 6wks. bt |18 |Asympt
Limitation of activi Compl
21 |F (16 |L |Baskewall 5 Neg Bone scan 6“;.“(” ey h:;:‘e 12 |Asympt
Delayed uni
X R 3 |Pos. NWB 6wk opention. |12 |Asympt
22 |F |14 |R |Track sbort distance[7  |Pos NWB, 8wks. Complete | 3 5| Asympt
23 |M [16 |R |Fewsigsivme |3 |Pos lnimdaiay Y re. |29 |Amymp
24 |F |21 |R [Baskewal 0.3 Neg Bonescan |NWB 6wks. mete 14 |Asympt
25 |F |22 |L |Tracklong distance | 0.5 Neg Bone scan Is.;mx;f-uonor:aivily f:ﬁﬁ;ﬁe 29 |Asympt
26 [F [16 L [ingcimmmee  |1.3 |Neg cr Dobemdeidy e |3 |
27 |[E |16 |L |Track short disaace| 12 |Pos. NWB, wks. Camplete |5 | Aqympt
28 |M |17 |L |Fiewiomgume |1.8 |Pos. NWB, 8wks. ot |6 JAsympt
29 |[F (29 L [Trcklosg dissaace [2 | Neg cr Limiatioaolsciviy | Heslig |4 [Retired
30 |[F |19 [L |Teckshon disance|6 | Neg cr NWB.6wks. |Complete |4 | Asympt

WB = weight-bearing and NWB = non-weight-bearing.
* Left and right feet of the same patient.
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Fig. 2 Case 21 of a sixteen-year-old high school basketball player.
a : A plain radiograph showed an incomplete fracture involving the proximal articular border
of the tarsal navicular.
b : A computer tomogram demonstrated a crack involving the dorsal part of the tarsal navicu-
lar.

£ =K

TR O EIT DL IR, B, hREETH
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a

Fig. 3 Case 28 of a seventeen-year-old long jumper.

a : A computer tomogram showed a complete fracture in the tarsal navicular.
b : After eight weeks of non-weight-bearing immobilization, four months later, the fracture had become com-

pletely healed.

a

b

Fig. 4 Case 16 of a seventeen-year-old javelin thrower had presented pain in the right foot for three months.
a : A routine radiograph demonstrated a complete stress fracture in the sagittal plane.
b : The fracture was treated with open reduction, internal fixation using the Herbert screw and an inlay autoge-

nous iliac-bone graft.

bR L7 AE @J%df)

B X #ifA T ‘fH 7)”*)]%75‘ Lholl,
%mtiuv#%<,w&l ﬂXﬁﬁ T CHIT
ARz D I Torg 5 4 iZlfH‘MﬂJ %), HER

BITH31EFEE(26%) 218X 72\, Lf‘ﬁ‘/)f
BEb LWiGaix, Wik, ‘;' > v F, CT, MRI#4:
WU D

EBIEBER R BEE 2B, HICARK— Y FHO
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IR TIRIBGEARBIN S {, F7 RAEE & B
T TOLHENL V. Torg b IIF T AEE L
HfT6~8HMMZETTHTVAES, RS2 xS
AEE R L CREEMIC X 2 52T 8 M TihH L
1BIEHRELTE Y, TEREFFOLANETE S
AFEBERLTLOILETRZVWEEREDNSL, E£EL
136~ 9EM DEEKAT T ilﬁ/’i"{"lll/iﬁ‘([ﬂ’} L5E
SRR LTV 54 (Fig.3), 1~2% HDAR—ViF
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A CTHITREDTH S 22127 o 725G TId4F IRk E 4
TERMEET .

BIEGR O 3BIZAT - 725 B4 & Herbert screw
2 & BNEE I & 2 Tk (Fig. 4) O PR3 BRI
Thh.

& &

RAHRE R S7 & I, B EBET R,
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. HMXSMETHIRZRO VGG, Ak
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77X L ARBETHERICHT 52 Marti B 5D R EA &

—RTEEDEE—

Long-term Clinical Results of the Modified Marti’s Method

for Achilles Tendon Rupture
— Comparison with the Tsuge’s Method —

#MH  #@lY  Yoshitsugu Fujita Bk 77" Yoshinori Tominaga
HAFAGL?  Yasuhiro Aoki H#% T5t? Chikage Tabuchi
S8 —ER?  Ichirou Kouno

@ Key words
T L AR, wIVFFE, B EE
Achilles tendon : Marti’s method : Surgical treatment

[ E-3=

HE . 7% L ARE THZ I LT, MartidiO%#FE2LH L7z Marti £#E %17V, 0
EYEEr I L0 THRET 5.

AMREBLOHE . Marti B2 & D IHEEL7IERIS8HI L, kD0 Tk TREe Lk
FTABEERAT o EGISSFIZdF E L, REEEEIIOVWTT yr— ML BHELXT-
s

HBEBIUER  BEtFMEAEEITDON Lo 2h%, WEE, EfTEED, AK—Y
iR, BXUREEFMIZIOWT, MartiZED 13 ) N T W7z, Marti ZH:D 90 % HSITED A
R=VIZBEIRLTBY, BICAR—VER*HLTHEENRIEFICAFREEZ .

@ Abstract

Purpose : A modified Marti’s method for Achilles tendon rupture in which the after-treatment
of Marti’s method was modified has been done since June in 1993. Here we report the long-
term clinical results from employing this modified Marti’s method.

Subjects and methods : The subjects were 38 cases treated with the modified Marti’s method,
and 35 control cases in which the ruptured Achilles’ tendon was sutured and fixed with plaster
postoperatively. The follow-up data were collected using questionnaire survey.

Results and conclusion : There was no statistical significance between the two methods. The
modified Marti’s method, however, showed better results in ROM, in running ability, returning

7 FH el 1) A PEREERIE
T 528-0014 B 15 BB ALK CIHTHESE 3-39 Department of Orthopaedic Surgery, Kohka Public Hospital
NN B RS 2) KE#EFKR+FHREERINE

TEL 0748-62-0234
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to sports activities, and overall evaluation. 90 % cases treated using the modified Marti’'s
method returned to their original sports activities. Thus, this modified Marti’s method may be
recommended for patients who want to return to sports activities as soon as possible.

U &I

T xR LUARETHZIIHEESHEICBTLITLIE
HBTINETH L. BRIEIEDTHED, HHS
FIIRERGHE, BRWES, BlLEe 2 &%
HhHEPHS., bhbhidTE 57257 ICHEA
HBLOZHEHDOAR—VIZERPTES L9 I,
MELBREVPHEONLBMNESEZIT>oT0E., K
#{ (2 Bunnell #: % Kirchmayer #:, # T4 &4
FLFThRTVwBEHFEYTH LA, wTFhohkd
M SHABAI RO F T ABENLETH A

1993 4E 6 A LLFE, bivbiid Marti 5 2 25
72HETT L ARRES AT, BHIE U TR
I FE 7R X A EEIRITHT, B XD aTEhis
I EIT> TV Db, AKKDMartiF: & 3HRBELE
HLTWADT, ThxMartiZi:s L THI3MF
MBS ENRESIIBWTRELL, 40, 7>
F—FRAZICL ) Marti B0 BRIz £ L7
DTHET 5.

Table 1

¥ & (Table1)

199346 H & 0 199743 H £ TREK Tk T
MartiZZiFEIC X D iEH LT 5 L AR T,
24D ERE L7 ERI 38 GBI, 72— FOEIRT
X720 ThsH. NFIE, BH13HF, Lol
ZAGH R L4399 (17 ~T77%) TH 5B, £8
B, 145, FHFEEBIENIZ47.0 2 HTH 5.

B, BIMMEGOBRY T ABELIT) ERD )
B RERET A 720, [ UBEICATRERET
TN REGISSEICZL 7 v — PRk x TV, 28
Bl b & %G, FHIETETITLOATEY,
WaRiE, Bre1apl, L1460, HBIEFEE
435 (16 ~711)CTh b, A1161, K£1761, FH
BBBIEIEIZ454 7 HTH o 7=,

ZHIE KT % O G5 73610, 81 %A A K —
U, 19%BIERAE—VIZEBIDTHo72. NL
— K=, NFIV IV, TZARED YV TR7
v b= 2 BT HEHEEE IS {54 L7z (Table
2)

Patient data

Modified Marti's method
(Otsu Red Cross Hospital)

Tsuge's method
(Kohka Public Hospital)

Number of cases

38 cases

35 cases

Number of questionnaires
retured

22 cases (56.4%)

28 cases (82.9%)

Male : Female

13 cases : 9 cases

14 cases : 14 cases

Average age

43.9 years

43.5 years

Right : Left

8 cases : 14 cases

11 cases : 17 cases

Duration of follow-up

47.0 months

45.4 months
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Table 2 Cause of Achilles’ tendon rupture

Modified Tsuge's method
Marti's method Total (%)
(cases) (cases)

Sports 32 27 59 (81 %)
Volleyball 11 8 19 (26%)
Badminton 5 3 8 (11%)

Tennis 5 3 8 (11%)
Baseball 2 4 6 (8%)
Basketball 4 1 5 (7%)

Others 5 8 13 (18%)
Non-sports 6 8 14 (19%)

Total 38 35 73 cases

A. Stitching each
bundle with three

suture strings. put between.

B. Suturing disnt
parts as if they were

; (Operation) Active ROM exercise
of ankle start after

operation.

v Plaster splint is made
— when the patient can

TITwo Weeks dorsiflex his ankle

at zero degrees.

—— Weight-bearing gait in
plaster splint starts at three
VL weeks after operation.

Four Weeks)

Plaster splint is removed and
4 full-weight bearing gait
starts at five weeks after

y operation .

Six Weeks

( Tajima ; Marti's method . Changed in 1992.)

Fig. 1 Operative technique and after-treatment of modified Marti’'s method.
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T &LV ABANEN G o TREEW ANz, ARk, 28
7/ YT A, BT T vEREL,
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Table 3 Items in the questionnaire
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ARE R BRI L, JEPIEBREINRR & S E AT %
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RERHE

FNEFNOMROIEFNIA LT, REEEEEHRA
2479 - DICEF L7210 H 20 U sl O #% (12 &
BT U4 — N # 4T o 72 (Table 3). FAMED
821213 Mann—Whitney URE % Fl v 72,

#& R (Table4)

Marti ik & D G 27238609 &, 224
(ZE—VHEIRICHED NS D26l % ET) X V(0]
EndH o7, 10HHOEE RO TIE16.6 5T,
BE(17~2050)1313%1, B(14~165)137HTH Y,
(13 8LTF) DIERIE o7z, ERBEOIEH
XRERE, AKR—v, WERETH-72. 2206F 11
BITOSIEY EEFZ TV, AR—VERLST
V722061 18151 (90 % ) S B i D A R — 7 118 Jat
LTw/z. MBI WTARDLE, AL DRERIE
o lzhs, KEWR - Mai34F 7217 T, Tl
13 TH - 7-.

WFEICLDH0IE35609) b, 28F1(AFK—v
FHIRCHMEDO L Wb D162 &E) L Y RIEPDH -
7z, E¥IE1455 T, B, BIESHT, WAT
8Bl -7z, EhWEOEE IKRELE, AF—,

Table 4 Results of questionnaire

Modified Marti's method

Tsuge's method

Total estimation 16.6 points 14.5 points
Excellent (17~20 points) 13 cases 11 cases
Good (14~16 points) 7 cases 8 cases
Poor (under 13 points) 0 cases 8 cases

Sequelae 1.32 points 1.39

(2 :1:0 points)

(6:9:2cases)

(13 : 13 : 2 cases )

Sports activities
(2 :1:0 points)

1.35 points
(9:9:2cases)

1.15
(11:9:7 cases)

Running activities
(2 :1:0 points)

1.68
(10 : 7 : 3 cases)

1.39
(15:9: 4 cases)

Degree of satisfaction
(2 :1:0 points)

1.23
(4:13:0 cases)

1.36
(12 : 14 : 2 cases )

Range of motion 1.65 1.39
(2 :1:0 points) (16 : 6 : 0 cases ) (13:13: 2 cases)
Up and down stairs 1.95 1.68

(2 :1: 0 points)

(21 : 10 cases)

(20 : 7 : 1 cases)
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Talar Impingement Syndrome caused by the Anteroinferior

Tibiofibular Ligament : A Case Report

fiiks &Y Yuzuru lijima EAE R 2 Taketomo Mannouji
Wil #%5*  Eiji Uchiyama

@ Key words
AT IEBESST, B A > ¥ DX v MERRE, mATHE

Anteroinferior tibiofibular ligament : Talar impingement syndrome : Distal fascicle
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AT IEBERAT IC L BBEE A Y E DA v MEBEZ 16 L -OTHRET 5. 21D/
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Je R OFAMIIZ SR 2 5897275, ZOMOEEIIAS N o7, X#H(E, MRL, &
YT TORFEE o7, RAFRREHEERR L C, FEHLFFMA % AT L 72, Distal fascicle
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UMW OB ATV, £ OFHIFHIBISE L IR IRE R 4T - 72,

@ Abstract

A twenty-one-year-old male handball player presented chronic pain in his left ankle. He had
suffered from pain for the previous 17 months.

A rentgenogram, MRI and a bone scintigram showed no abnormality and showed no instabili-
ty. An arthroscopic operation was performed since conservative treatment produced no relief
from pain. He was diagnosed as having talar impingement syndrome caused by the anteroinferi-
or tibiofibular ligament. He returned to his normal performance at 6 weeks after the operation.
At 42 months after the operation, there was no pain, and no symptoms, in the left ankle.

We also did an anatomical study using four cadavers and found “distal fascicle” in all the
ankles of the cadavers.

e E ) MERERFEF BRI P E
T113-0033 SCHEAFH2-1-1 Department of Orthopaedics, Juntendo University School of Medicine
NER & K LR IR T R 5 2) EWSFERIRE

TEL 03-3813-3111
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Department of Sports Medicine and Orthopaedic Surgery, Kantou Rousai Hospital
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(3 7E B I .

BRE : 1991 X ) Ny FR— L Z2HBD, N
AR CDRT D, ;“H JIRFERIEHEL T,
199558 £ D412 LIJmHmﬁ WA, 7
w—*/7Hj;‘(:i)"%4|‘;%)\ll|lfl;[l_l.3—m) kD, y—\"/7”
NOKTAHEL, 19964 IOH 2HLFZ &
5.,

B R AL EE ORI MR 2 RO 72
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T 5 LRI T &M cEH. £ 7-pop-
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(Fig. 2).

FYrF7774—(Fig.3), MRI(Fig.4) & |Z
BEIAONL o7z,

PRAFER IR R , BHIIDETAAL N

Plain X-ray : normal study.

Fig. 2 Stress X-ray : no instability.
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Fig. 4 MRI : normal study.

a b (o

Fig. 5 Arthroscopic findings of left ankle.
a : Dorsi-flexion, b : Plantar-flexion, c : After resection.
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Fig. 6 Pathological findings.
a : H.E. stain : moderate degenerative change.
b : Masson'’s trichrome stain : the black region in the center is extracted fibrin.
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TREBR L. REICLER LD, #aioks
EF o7 %<, M%3E6 7 HOBIED K%L
TV —%fToTWn5,

Tibia
Fibula

AITF

distal fascicle

Fig. 7 Schema of the distal fascicle.
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Fig. 8 Anatomical cadaver study.
a : Plantar-flexion : distal fascicle is not in contact with the talus dome.
b : Dorsi-flexion : distal fascicle is in contact with the talus dome.

Fig. 9 Pathological cadaver findings.
a : H.E. stain : distal fascicle, b : H.E. stain : AITF, ¢ : Azan stain : distal fascicle, d : Azan stain : AITF.
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Bone Mineral Density of the Medial Side of the Proximal Tibia is higher

than that of the Lateral Side in High-school Athletes

i #¥Y  Takashi Tsuji Jb¥  A#Y  Kouzo Kitano
g 2  Tetsuya Sato KA #*  Mamoru Okubo

/ANt Y Tatsuya Koike
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Bone mineral density : Proximal tibia : Adolescence
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@ Abstract

The aim of this study was to identify the distribution of bone mineral density (BMD) at the
knee joint and any difference between the epiphyseal and metaphyseal BMD. The subjects were
high school sports club healthy freshmen (male : 19, female : 28). We measured the BMD at 7
regions of interest (ROIs) on the bilateral proximal tibia (at the tibial tuberosity, at three
regions above physeal line, and at three regions below it) using dual energy X-ray absorptiomet-
ry. We scanned the antero-posterior view of the knee joint in forearm array scan mode. The
BMD of the medial side was larger than that of the lateral side, and the metaphyseal BMD was
higher than the epiphyseal BMD. Findings indicated that the distribution discrepancy of BMD
like medial-type gonoarthrosis may be present in adolescence, and that the increase in epiphys-
eal BMD may be slower than that in metaphyseal BMD.
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Global area

Metal clip

Tibial tuberosity

Fig. 1 7 regions of interest on the right knee.
We used a metal clip for indicating the tibial tuberosity and set
3 regions of interest above and below the physeal line.

Table 1 Participants in the preliminary inspection

Gender Age (years) Height (cm) Weight (kg)
TT male 36 177.5 77.0
FK male 29 165.0 55.0
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above physis

below physis

scout view

Fig.2 Computerized tomogram of the right knee.
We scanned two slices just above and below the physeal line.
On each slice, we set 3 regions of interest.
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Table 2 Bone mineral density of the proximal tibia

Male

Female

right

left

right

left

Medial epiphysis

0.853+0.127

0.833+0.127

0.812+0.101

0.814+0.102

Middle epiphysis

0.620+0.118

0.651+0.118

0.608+0.132

0.645+0.130

Lateral epiphysis

0.711+0.093

0.748+0.111

0.676+0.101

0.718+0.100

Medial metaphysis

0.847+0.128

0.824+0.112

0.764+0.101

0.783+0.106

Middle metaphysis

0.821+0.202

0.851+0.205

0.718+0.156

0.749+0.150

Lateral metaphysis

0.723+£0.098

0.744+0.107

0.677+0.096

0.702+0.096

Tibial tuberosity

0.919+0.163

0.944+0.166

0.878+0.135

0.898 +0.141

g/cm2 ”

1251 ©

(average +S.D. g/cm’)

1 r

Bone [
0.8

mineral [
density 08
0.4

0.2

0

epiphysis

medial middle Jateral _medial middle Jlateral  Tibial

metaphysis tuberosity

Fig. 3 Bone mineral density of the proximal tibia.
There was a significant difference in bone mineral density between the medi-
al and the lateral regions of interest of epiphysis, and of metaphysis (each
*:p<0.01), and between the epiphyseal and metaphyseal middle regions
of interest (*3*: p < 0.0001). The tibial tuberosity was the highest region of
interest in bone mineral density in this study.
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