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Fxa 345 F TRAE—Y T VA H]D warming
up% AK — Y AG T OBRARSEM EEZIEH L
TEhs, HITOIOEARLELTED, ZDfs
BERETHERT 5F0BZ 0,

4a1F & 3B EI0ER O Y HKZFICE F 5 AR
— v iR 2 Eflic > X HitHEEE T 5
Likiz, “warming up &V D S it L, Bk
ISR T 24 B 1D IcE T ORI A AT
DTEDERERICO>EWET 5,

A. HETHIRRES
WAFNAT~564FE ¢ TOMKFIL BT 5 2 K-
iz, B 1644, 13204, it 1084 BITH
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* Wataru SEIKE et al. BEUKFEFE #EA
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Fractures in Sports Injuries, Especially
the Significance of the Warming- up

Key Words ; Sports Injury, Warming -up,
Power Spectrum, Thermogram,
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#1. FRACTURES CAUSED BY SPORTS

Male 142 cases . 18.6 (%)
Female 37 +11.6
Ttal 179 : 18,5

x2. LOCATION OF FRACTURES

CAUSED BY SPORTS

Finger 41 fractures
Tibia 31 (10)
Fibula 29 (6)
Humerus 18 (1)
Clavicle 16
Hand
Rib
Toe
9. Radius
10. Femur

Ulna

Pelvis
13. Patella
14. Lumber spine
15. Talus

Cervic. spine

I

NN W s OO N NN

Total 188 (22)

() =Stress fracture



3.
NUMBER OF FRACTURES ACCORDING TO

SPORT DESCRIPTION

1. Skiing 36 cases
2. Baseball 27
3. Gymnastics 21
4. Soccer 17
5. Volleyball 14
6. Track 13
Basketball 13
8. Softball 8
9. Judo 5
10. Badminton 4
Skating 4
12. Rugby 3
13. Golf 2
Swimming 2
Pingpong 2
Handball 2
17. Others 6
Total 179

6 ZFHTH 505, BELEERKIMICEN T,
warming up FREDBEKREZEZ S NIIEFIHE
<, HEm/C X 258G 4FPETH
T3, XEHLUADZ F— Y AGHlicE T
b, warming up AEPMEFREDERE L -
TOEHDBMEDEETNT T,

-2

4. CIRCUIT TRAINING

Bench stepping( 1 min.)

Squat thrusts(30sec. )
Chinning the bar(1/2-max.)
Trunk curls(1min.)

Dumber jumps (30sec. )
Barbell curls(30sec. )

Barbell squats(30sec.)

© NP U W

Press up(1/2-max.)

@O

Wrist rolling(1/2-max.)

-1

TELEMETER EMG }
¢ DATA RECORDER
COMPUTER ANALYSIS
1. Power spectrum(frequency)

2. Amplitude histogram

2. THERMOGRAM

B EERMIRRES

(HE) FLlE, TD warming up £i13ED
BEEOEHREAEKT 500 L0 FICBL T,
RD &5 BB EAS THT

Hor ESKFIRBEBLERNREL, £40D
£ 5 1S EEHER 1S circuit training % & training
Al DR KM EE DORIE %17 D H T (Thermo-
viewer I I R007A, JEOL) warming up D
i 2k ATz, X, BHNBEEOEREE 5 12DIT,
EERRIC B 1 5 HE % Telemeter E MG,
DataflLFE%E (ATAC-450, HAXE) ZHO
T, JABE5 ¥ % amplitude histogram D43}
raEdasTtarte (1),

METHOD




(#28) [X 213 circuit training FiED Y —
TS5 LTH B0 (Didcircuit {5, (213 circuitiE
BDOLDTHb, ML - T 1 Chig LF
THEANDH HH, TOHTRRIT/RT WL
KEBRTIZE# 0. 33 COLABBH LN S
2, FHESTREEH0.14°C O FRBEA LN

fzo TNRERADFICLIEBRONPLEODH S
EEZ SN, ¥—FJ 7 L Twarming up D
ixd 5iciE, HPEOBESERHENTELLEY
LRE L Bbni,

I BIEIE AT ORERTH 553, £ 4 amp-
litude histogram T, circuitfiih THED %

X—3 POWER SPECTRUM
(Maximum frequency =500 Hz)

-

PRE-WARMING UP

500 (Hz)

0 500 (Hz)

POST-WARMING UP

M. RECTUS ABDOMINALIS)

E—4 POWER SPECTRUM

(Maximum frequency =500 Hz)

A

0 500 (Hz)
M. VASTUS MEDIALIS

0 500 (Hz)
M.GASTROCNEMIUS



BEYoNEh-1ze UL, BHEIERORE B
O TRERO» HHEPED SN, T8
Hb,up ZLEWTHET D FHAZ/ES L 720
AT, K3icRdm,30Hzd70
L 160HzdH =D D2 DD E—7Hd 0, 250 Hz

HDTP-ET T b—IKBEDONED LN 5,

& T A upBDEABEES I, HAICK > TH
FTRIEHb00, Ricrdm< uphiict L,160
Hz 720D E—271330Hzh -0 KT &30,

L& 100Hz 3 72 0 TRICHE L 200 Hz 5720
TT T b =5 5DMRHBLNE, THLHDup
RigicB T 6,39 — v OER, EOHRICE

E—5 POWER SPECTRUM
(Maximum frequency =500 Hz )
TRENDELENBURG POSITION

0 500
PRE-WARMING UP (Hz)

0 500
POST-WARMING UP (Hz)

M.GLUTEUS MEDIUS (L) =Trendelenburg sign positive

F

0 500 0 500

PRE-WARMING UP (Hz)

POST-WARMING UP
(Hz)

M. GLUTEUS MEDIUS (R) =Trendelenburg sign negative
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WTbzOEBMtEsHRATE 2 (K4,

oI, RIMRETRCDEMMNLES K EH
EHEZ, Kbaf @bl TR N TR 4.8
@ Trendelenburg B1E RSB [ERE D 7347 217
> THie B513, LEDSHEM, TR,
Ze] 55 Bench Stepping exercise( 1 min.) %17
i, fifllhsexercise D bDTH 5, BT
13, Rl H L Texercise BitkD W F KB
THEBBERANE K AL, exersise R Tid
M fldt ) exersise AIICLE L R D b Hs
BHOHN Do

C. % %

Z K=Y W EFBD 12D warming up D44
FHF, oRTVYENWVRFN Y —ZADF—4LF
74—, JobeDir L1l %A 5% THIEL AL
BHOLNTVWBEETLATH b, L, warming
wpEWIEERIH T DICERE LT THZEG
BENBZODOENETH b, FAaEFAR LIS

ETTOEMAZRA DI TH 505, circuit
training (warming up ? )Aij# CEI{Em
DHOREEZRT 5 BN T X1, HEBERED
BB IcBAd 2 S0, MIRFIT
L, @B AR OHEEEHRS TH
0, ERABEKRS I HERIRS TH 5 LlxTH
5o X, WIPKEPHIEAALIRETE, &
By DHEDPERT 5L bME LTV 5, K
F O T buphitk TREKAHICB W THE
MDD LHEEELRDTEO, FEKINICH
warming up FREDBAEHERDO—D LML > T
LEENG LT, AR—yHBICKEL, EiHE
FZOBEHTT, wiEdRVWELO T V%
15 &, HHRORFEIHEIC L 28— VN EGH
HO5|x&LlbFbTNELON S,

Pl ko<, warming up &9 b D% Simu-
late 4 % 72 circuit training & 0 EFT
JA BRI DS A HRE L7y, circuit training
% T < T training&h T bFid L7z &6
BROXNREZDIFHIBIL L TH . T DFHM
BROE2ICHET 505, LWhICHERE LT
KETRH M, X, FcdbLdsh “Hiad
W7kEE” TRIROZRBHFRFHEK S L5 TH

5, UIEDEHS LT, FaFA K=V IEFE
HRFA—IEH TR VI LT, warming
upl3 Z DFHHDEARSM & L CTHRETXE 6D
EEZEZTRETH 5o

X

1) Agarwal, G. C.and Gottlieb, G. L. :
An analysis of the electromyogram by
fourier , simulation and experimental
techniques .
[EEE Transaction on Bio-Medical Engi-
neering, 22 : 225~ 229, 1975.

2 WIES: RR-VYEECBGEbL—=VT
DRI, AR, 30:727-737, 1979.

3 IR DR E—vOIER. BEAR,
30:599-604, 1979.

& I Fefth : BEFSOEORRQ). B - KF
AR, 23:1661-1670, 1980.

5 i s EEF R OHMEER). B - KF
AR 24:65-72, 1981,
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Group 1. Mechanism

Diagram to show the mechanism of fracture of the head
of the radius. The compression force on the radial side
and the associated traction lesions on the ulnar aspect

are indicated: A— avulsion of the medial epicondylar apo-

physis, B—rupture of the medial collateral ligament, or

C— fracture of the olecranon or upper ulna of abduction type.
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Diagrams illustrating mechaism of diplacement incases of
Group 2 type.
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BIED/INyv T4 T TEU-EXEXKEE
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[FC&HIC
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ICHECT DB EV, Salifkik (TRRE & RE
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WX BB TR ERIARE EREIcHEN
Toy 7 3hiciREBLE>TR (M2),

1.
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DEHH DG SN T XA, 1924 #EKrida® 55
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LTWBH, FAEABRL S LLRTHTHY
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Vertical fracture Kleinberg ("23)
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Hitherto undescribed fracture Meekison (°37)
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Twist fracture Milland ('62)
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ring force ) H3#\ T osteochondral fracture
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shearing force
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L CPREfI D shearing force LIAMCEBAER (F
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ANBmb->THE Ui bbb L BbhE 9,
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SER% IR D osteochondral fracture ##a#E L 72T &
MHh., wmOEMALTE. BEERHICL-THHA
FHRICRELRE LB LBV ET,

X—-P Lk, BEBNRICAELES 1oL HT &
TdH. apprehension sign PHHDOBEFDhy-
per mobility PHEFOMEHD GFicHiD) W
RAF RISV 572 TL & 9D

—109—



, v
s
-
T
)
]

)
4

- &
. v
- -4 T
% ..
. ©
B B
' N -
. C ’
“
,
"
r .
N
f =5
. t
.




MAICECEZBERBAICLIBRERFR

E

WoOE BT
B ® —

FC&HIC

Bk R £ — 21t BT Jumper’s knee & W
N5 & IO BFHHEE RIEFICEZ V.
R EDOFHLD Osgood —schlatter 7. Sindin-
g —Larsen #5 % & AKBRPUSHT O ARG I L D
H 5 E0nbi b, 1o, BENE Otendinitis,
infrapatellar bursitis, chondromalacia pate -
llae, infrapatellar D& i{& D KAE 7L & & Blazi -
na &3 Jumper’s kee D&iEZIC AL T 501)

i, 2kis KBRS OIHE 3 L RS
R hic & 5 BB E OB I, CE -
@ﬂﬁ%ﬁ\%%ﬂﬁfﬁﬁ\%%ﬁbﬁ\ﬁ
FRPUSEG B MOM R L EMNHD .zt H5DZ
Wrid. 2ickd 5 BEOKH & BOESK
REfEE, BREHOMERTE. RAERORRELE
DBROF LD, 5> T, KET 5ES) & B
LT A 4T 507 BB E Th 5 Jum-
per’s knee & (IFHEAERIEMBERILILEDEVZ K
Do

M-bid, EFcENRE, mfllickE UBR
hicksBERTLZTO—FEZRRLIcOTE
CILHRET %,

fE Bl
tha# 34EBF (14 3 HE 1660n K 58ke)

198146 A 3 H &£ @mBkU O#E =159 Tl
b1El . ERTHEAYA S & Lic@imid 77y |
L) F LM EBAEBIcEBEEC, ERET
DEEXRBAREL 18 - 7

* Masaaki YUKI et al , (IJERZEEEFE  #EAR
FHE

A Case of Bilateral Patella Fracture Due
to Self - Muscle - Power

Key Words ; Patella Fracture, Self - Muscle -
Power, Jumping Sports,
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A Case Report of Stress Fracture of the

Patella
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O’ Donoghue’s Unhappy Triad with an
Associated Lateral Capsular Ligament
Injury One Case Report
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1. Medial femoral condyle.
2. Fracture of the tibial spine.
3. Retractors.
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IR BRI TREEWRAREC LTED ., XZoO
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WbwW B girdy FEEIDO > % i THAMIBEETE
WS TR R 22z (M5) . it
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. Medial femoral condyle. 4.Medial meniscus.
. Tibial collateral ligament. 5. Posteriol oblique ligament.
. Medial femoral condyle. 6. Fascia.
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1. Ilio-tibial band. 5. The host of the fragment.
2. Fragment. 6. Hematoma.
3. Lateral capsular ligament. 7. Tibial lateral plateau.
4. Laterl meniscus. 8. Patella.
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Osteochondral fracture
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Osteochondrol Fracture of the Knee in
Athletic Injuries

Key Words ; Osteochondral Fracture, Knee,
Cellamic Pin, Patella Realignment
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STRESS FRACTURE OF THE LEG

name sex age L/R region cause sport-history
Femur
1) T.N. P ¥ dist.1/3 skipp the lope e
2) 6.5. X 15 R dist.1/4 jog jog.-3y.
Tribia B e R
1) I.M. M 16 R prox.1/3 sprint sprint-4y.
2) K.Y. M 16 L prox.1/3 jump volleyball-2y.
3) K.K. M 13 R prox.1/3 jog. football-6ém.
4) G.K. F 16 L prox.1/3 jog. tennis-5m.
5) §.s. M 15 L prox.1/3 sprint baseball-3m.
6) K.Y. M 15 L prox.1/3 sprint bsaeball-3m.
7) M.S. M 16 R prox.1/3 jog. jog.-2m.
8) H.A. M 17 R prox.1/3 cycling -—
9) MY B 15 R mid.post. sprint bsketball-3m.
10) E.K. F 16 bil. mid.post. jog. jog.1y.
M 8. M 17 R mid.ant. climbing climbing
12) M.K. M 14 bil. dist.1/3 basketball basketball-2y.
"Fibula
1) A.N. M 15 L prox.1/3 jumping ex. baseball-4m.
2) T.M. M 19 R prox.1/4 Jjumping ex. football-4y.
Metatarsal
1) H.A. F 13 L-4 dorsal gym. =
2) M.T. F 16 bil.-2 dorsal gym. gym.-4m.
3) B.J. F 15 L-4 dorsal Kendo Kendo-3m.
4) M.R. F 12 L-3 dorsal Kendo Kendo-3m.
S) G.T. F 17 L~2 dorsal Kendo Kendo-6m.
6) N.U. F 17 L-2 dorsal Kendo Kendo-3m.
7) I.s. M 16 R-3 dorsal badminton badminton-1y.
8) MK. M 17 L-3 dorsal football football-1y.
9) A.I. M 16 L-3 dorsal football football-1y.
10) T.M. M 8 R-2 dorsal jog. swimming-1y.
11) U.K. M 17 L-2 plant. baseball baseball-2y.
12) s.o. F 17 R-3 plant. jog. i

STRESS FRACTURE OF THE LEG

-1

bone region cases cause
femur dist.1/3 2 jog-1
skipp the lope-1
tibia prox.1/3 8 jog.-3
(runner's type) sprint-3
jump-1 , cycling-1
mid. ant. 1 climbing-1
(jumper's type)
T mléd_post 2 jog.-1 , sprint-1
ai6%.1/3 1 baseball-1
fibula prox.1/3 Z jumping ex.
(jumper's type)
metatarsal dorsal type 10 Kendo-4
gym.-2, football-2
badminton-1, jog.-1
plantar type 2 baseball-1, jog.-1
(AL & IR B 53 %)

H—2 E4~DORRL-TRIESEH

causes

K2 DRBRU - TRIES B

of the stress fracture

(28.6%)
(14.3%)
(14.3%)
(7.1%)

(7.1%)

BRDGD o ssmm sy s sk oot
football -=—rr—mm—mmeesemescasos
wolleyball ——=r-—ceessencmscnne
(total--28
(R 5 %)
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stress fracture of the leg

femur -——=~—=— 2
tibia =-=-=--—- 12 (bil.-2)
fibula =-=---- 2

metatarsal -12 (bil.-1)

28 cases
(B 7 53 26
H—4 HK42OERUL-TRESEIR

ARKZBM. BB~ wH -V, ROR ML o F
YK DHKELBEICES, (X—6)

E =B
(1) FHETOHEH

1964 4E> & 1980 4E % TOHNE TD 2t
ViC K B FIIEIT FHr OMEF]IL 607 EHI T
TDHHAKEE 200 (3. 3%). K& 398 #i

66. 1%) BEETAH] (12, 2%) . hEE115

Bl (18 4%)TH5B, D™ (m—17)

F 2 ic X 3 EIRBIES RO S 5 pro
ximal ICHHET % DIE 78 %. mid —anterior

LT 5 D3 14 %. BEFE T proximalic
#4:45HD 69 %. distal ICRATHHDIF
19% &0,

(2) 2

IR EENEETRERE LTI, K
%, REEREMREE. BEMBE, MM, 5. %
fiE, WEBHF LN,

I X—ray i RSB HEE S
K5 E. EHEFE., GEMOAT X —ray 4L
DSV ARG . Ch S OiERITERE
DOBIRH % WV IBAAFTRIED X — ray &
{bZRTEHAAE 1. o1 X — ray b
Frigdd 5 VX FEISAE £ 5 RHAE 2 .
Z L CiHBB A2 RTRHIASE 3 & L T4 oI
SELTHW5B,

4 OREFZ(1). (2) & bic#)Zk; X — ray T
BELBA SNV, HHEZEDOX — ray TH
i EBHBEIICIE 51, DL HITX —ray
TlE-> & LAELDAH SISO (M
FOBI) 12t LT RI Scinti Scanning (36 %)
ThsEBbNB, IEH2SHIICRI Scinti
Scanning 21775\, EE O IEE R TR
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(a) ¥ 2 B¢ (BRICH) ®b) 3 H

% (% 2 M)

() 6 @ & (% 3 M)

H—6 EH—2

stress fracture of the leg reported in Japan

(1964--1980)
femur -—-———=-- 20 (3.3%)
fibula ==w~e=ee 74 (12.2%)
tibig =i 398 (66.1%)
metatarsal --- 115 (18.4%)

607 cases

H—-7 EPETOTRESBFREH

A ZDBROPHLHIEEIEEL BT &AL
T&, TOHROMEHHAS L BWiciTiH
ENTE, ZEHE. T 73b bEKIER %
LD BEFT L EMTEREEDLNS,
16)17)18)19)20)0
EIWHEFFINAELALHIRET, S0
ZBETNLEHBOICHE LTV BEFITE 5
THEZ I ONERA BRI 5015 L
Vo EXIKERIGHT X — rayFf RS LL .
ERRAT RIS T MG amE ] LWET 585
Az, TOEFEPL I —Ficd a8 /1IKK
. #EEEFHEY I —F b [BiFogWE
BRLEHRBOUOTIR---] EBOZATHY
Zheld . SRR ELBREECTLE Y254
MEV, TIH A Rl Scinti Scanning
Kk > TREEMAZHR L., HFicBEHICHES
H5DNBKRYIT, & DROESEE LR % K6
TAHLEMARETH B LEEH,

(3) iEREk
BHEhoBR#EEE LT, #9010 EEe
HPIE R R -y DL, 7 -V 7 BEEAR.
FTRABEDERBREENTHEbND, THFE
5 L DEANDBHEBHITEFRbITEbNI B,
WINICLTH ES . AR —vEH. X-ray
TR, SIS EIC XD BIRTRETH %,

(4) FEAERIRIcBL T

EHBEFOKRRKICEL T as BHsE~NS
NTW B LEHIAHIFSE . Ovascular holes
(@natural curvature ®abnormal bone struc

ture @ action of various muscular groups
(®bending and tension stress 75 & TH B H5
—MRINIC I RIBOEFTBR LR EEZZL SNT
W5, Ao 5 &P cruck 2R
L, Hrodhid 2]l % 0 R 3 & Deruck
DR L TRELBRENLD ., DVIKIFIEREL
frhTLlEH> LD,

HEDOFICB TR, KEAM O & HA
PR DR DR ENRERFEREL > TV B &
Zzo05,

LDt Tk IRFET B ORAERIC
% 2 POEKIMHER ST, TR
% 8RB/ A 4 A 51 =7 RELREI DN
BLTHREL,

EfifgE 7V TEBOARE LN FTEIC
BOTHRE prox BICEMIGTIOE DR SN
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a) #B fir
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proximal third 9 (1 8%)
middle (dancer type) 3 ( 6%)
distal third 1361 (27%)
2. JE H 1441 (29%)
3. BE " 5% (10%)
running type a5 ( 8%)
jump type 15 ( 2%)
4. X R H 2% ( 4%)
5: R H 1 ( 2%)
6. & H 165 ( 2%)
7. £ s o 1 ( 2%)
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Fig 3.
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Fig 4.
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Fig 5.
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The Discussion of the Stress Fractures
of 160 Cases Caused by Sports
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15} xr & H t #F 1 fif] iIE B
% ¥ B E B K Ot i = [ A
" % F
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BE A K= v HAGic a3 5005 T - TR Age Male Femal Total
TWBHT, EHEHICOVTRTTIRELD o . 2
FAILLD EDHOENTOBEIEH B, L " i 6 10
MU, BHET EBRERDS LA TS SIC » p g 5
b o X EREHIBINELTLEOHY 15 29 25 47
LNTVWAHROALNIENSDHH 5, Tk ig 20 19 39
BZORLELDOEEGH THEFFREE L L TH 17 7 14 21
Ho>TWB, A, WA BEEHDR R —ViC 18 2 2
L AEFHEREEICH L TR ZMZ TA-D 19 1
THET Do 57 76 133
NREE x2.

BB*DSZE;OSW;*G@%JG_Eﬁa‘jccﬂ&ki?‘ BONE AFFECTED
BEARN KU ZOBERREEZ2 L, BEHE,

%%ﬁ%ﬁ%@:@ﬁ%éﬁfsé@@ﬁ%, o, unilat. TIBIA 71
ERETRAE—Y 7 5 TICHBEd 35 & Lo .
WML, BERITRICE SO TiT- 10 D% RS SR e
DABOREE L, 2R E—ViEBlickDiRLIC unilat. METATARSUS 16
%_ﬁib, J A i FE 5, g‘iﬂﬁ%@ﬁﬁﬁb%o, % bilat. METATARSUS 1
17, ﬁi%®ﬁif%PﬁiC%ﬁ%?€¢§®t L eios by o A
1o LTchi- THHXERE, RERROKVS
DHETNTV 3, unilat. ULNA 1
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* Mitsuhiro SHIMA et al , fT#KFEFEH 8 EB TS (F2), 2Oz RF176), B

EARERE S .
** PLEE: RUAE 44, RE16ITH >7-. BEDELZEIFIC
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x3.
Male Female Total
Athletic i 21 38
Basketball 6 15 21
Gymnastics 0 18 18
Baseball 16 0 16
Tennis 1 7 8
Kendo 2 5 7
Football T 0 7
Volleyball 1 4 5
Golf 1 2 3
Cheerboy 3 0 3
Other 3 4 7
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B F R oh TR R Fic Licth, REE
BEEEEICZ L,

2 5 72kE L TOMNEBDRRH T DK
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ZELE L TEREAROBRENCP O T
{130, REDOERIZIZEALEZDONIEOD
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outline, M 5D AR BFIER % D 5 D %sub-
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fLEEZ TiFE W,

ORI XBREDOBUFRROKV LD, FE
TERVHDIREF266120% Th »7- (F4)o

x4,

X—P findings on initial exam.
positive 107
negative 24

? ———— 2

TD26HD S bEZE D FebDR126H 0,
& ST DN 8 FlAsEL I D X R TR AT A3
AHotits, BSBREmMAREN TRV T, —
HliCArRO®H > e b L L.
5.
Abnormal findings in X—ray

obscured outline —— 7
subperiosteal callus —— 4 8
fracture line — 6
thickening of cortex —— 6 2
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tzo HHIKKEL T, BREDIERE %D AR
T3, fhoatPok R % ERICED 125 A,
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2HT AR EEZ SN RO DYIIILHPH
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S RIDFEF D KE% L8 5 RERERICOV
T, RFFTR K 0¥l LIcRROSM & X E
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6.

Localization

distal middle proximal

1/83 1/3 143
positive 40 57 18
abnormality
in X—ray
negative 21 11 0
61 68 18
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L 15558, BitFTR 05 b THOREDIEE
B Ao R E 23 A O RS
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