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Figure legends should be typed double-spaced on a separate sheet of paper. All abbrevia-
tions should be defined at first use, even if already defined in the text. All characters and
symbols appearing in the figure should also be defined.

Figures should be cited consecutively in order in the text. Figures are to be provided as
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or include an internal scale in the figure. The height and thickness of letters and numbers
in illustrations must be such that are legible when the figures are reduced. The figure num-
ber, name of the first author, and top of the figure should be written lightly in pencil on the
back of each print. Do not mount photos.
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106 X 160 mm), and photo packs or photo compositions must be no longer than a sheet of
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ZHEAEH S EWELEICEELL, N1 Fay
VESTHPTHRE X OKITEL SN D IZHE - TH
BRICRE ENLE VAT ATHL., ZHIZEYRE
WFx*EMEIEH S5 Z EAREE 22 510,

FGF 2 3 Mg o B 5, MAEH4, M %M
HICEERY 2% ), REEEREEL LTI T
BmitEn b, F72, invitro DEERIZB VT,
FABMEORGE, MAEEERICER & &®ES
NTWaBED, HEELBE¥SFTF NS Fur ik
=74 T LAk % A, FGF2 B L U AH
HEIEKT GRS, ML EARTEESL, 27E
BB oz, FORKE, FGF2 L ¥ 5 F A
FET7FVARSRRIZB T, AR O 3 A3 ]
EN, MBRBENFER L& 2HERLLY,

KiFFEOHMIE, FGF2 L ¥5F A Fasr i
B, FARIBIEICE 2 5 22 % invivo THEET 5 2
EThHA.

V2B
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wto% DEEMEY 7 F » (5%EH 50, EE2FHSTE
99,000, #rHY T F #t, KR)KEFERE T4 v
FIZHAEEL, 4CT 12 FHE#EE L GA L2458
%, EX1mm o5 F o0, Far iy — %2
7z. 0.1mol/1 7'V ¥ Y IEWIZ THRKIIBD GA % AN
fbs, ZRREKICTHERE, SRl =F1L v
FEFA FHTATHEL:. ESF o4 Farin
Y= b2 2X3mm (ST L, FEERICMER L 7.

2. EpEER

FHE 25~32kg DHARBHBKRE 25 T2 7.
Wl % I~ 35mg/kg, HEEF T TV 5mg/kg &
BRNES L, EFMEEZ1T7 -7, WIEREE A
K 4mm OFETIFHZ A, BEEHELIREL, §
% FBE L CAEIE AR OB ER # L 7z, Al
BRI BT OFTAE D 5 2mm 77 4, A RO HE 2
5 1mm ¥ 120 4mm @ ¥ —/3— X Z (BD Beaver,
Becton, Dickinson and Company, NJ, USA) % FI\»C,
CEHIPATT, PABEGRE 2> O EETICEL G
S 2mm OIKFMRZIER L 72 (X 1a, ¢). AidOE
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(H) B (K 1d). —F, RxHlloEREE RO T
HCFMEAT 2V, P ABBREIC I 2 0 DR K
Y ERSEIESTF NS, Fuar vy — b EFRAS
[FGF(—)#]. %3, KEWHICFGF2 25%#A L T
WAEDE ) DIIMEIEZ b2 SV E ) ICERILL
y St

W, ME2EB X 4ETRERSE, N
FHR AR L.

3. HMBFHER

L2 B E 10% R V<) » TREER,
T 74 EBEL, BRECT4um DR %
e L, HE 6% 477% 5 72,

AR ST 2 2SRRI E I C Bl L 72 16 - AR
[EEFM 2 5 B4 L7z, R RETd - 722 AL 34
FAWRTH - 72 MERITHE L7-d 056 AR,
it 2825 14 A, M 4E»14FAKRTH -
7z, MRk HIEEAEIX FGF (+) B FGF (—) B0 2 &
BILL TiT e o 72,

HfkiE%, 517 DFC420C(S 4 h~ A4 70y R
TALRX, FAY)THEEER, IM504 X —TJ 75—
DX —ICHEBEEID AK, TEHRLKEEOE S
ZERAIL 72, R AROKFERIZEEBIHE L T\ 555
T, FAMEETB L OEEHRENEFN2 25, &
Fha » TR LSFBEMEE Y VT 200 fE TEIZEL, 1
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a (3 /4)  IRMEMARRRIC &L V) RS A PR (REE) S hTw3.
b (2/48) : #RMMARREIC X AW ORAEY, FARERELAED 1/4 LIEICH SN 3 (KER) P, TLICISFHAH
L TuWa (&),
c (1) @ IRMMARREIC L 2T ORSEY, ¥ARERELED 1/4LITICA SN 3 (KER) P, T2 ISHM#E
LTWEWL(EED.
d(0R) | FARMHESIEBRRISHK &5 hE .,

B (670X500 ,m) & 72 ) DM EE % 51l L 72
(X2).
MR F I T RE DIE1E & FE = H IZEFAE L 72,

WEOWEBZBEICL T, 5 LS THFMEAT
otz ol ERZFARMBTHEESNLZD

DX 5 . A B TBE S NI R E DR A

MRTE LA 45, BRI TR TR
éhté@ﬁsﬁkbt BTREER A e A IC SR S
T2V DIZE L T, FAROIMATH D% 1/4

WTZSERDBASH X 4 5 v W (RED).

DARTHEI e 5T 2V, MUK L 5P
AEARD 1/4 D EIZAOND D% 2 K, UMJ
TICEEFHLLDE 1AL L7, FHRKRIIZRK
Vb D% 0mE L2(K3).

e H AT 2L B B O Mg B85 2 MR 5 72
PCNA (proliferating cell nuclear antigen) %% & % ﬁ
ootz BT 7 4 ik, PUREDIRIELZ HAYIZ
mmol/l ® 7 TV /Ny 7 7 — (pH6.0) H T 5 \X3
BO~A 70y z—TMEE{TR -7, ZRT30
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B rcr+) | FGF(-)
XEH

4 FAEE OFHE (E/mm?)
a ! FHAISBAI L A D MR R B D FHIME.
b ::0#FE8, EEEZ h £ hOMREDFIE.

W rcFr+) | [FGF(-)

* * EEHE
300 .M
200 —_—
100 m ’ i
0 o 2 4 0 2 4
Wi GA) Witk (&)
a b

5 PCNA fZtt#iRaE D F191E

a : FHRIEBAI LA D PCNA BEERRIE D F391E.
b ::0#E8, EREE % h £ ho PCNA BRI D FIIE.

O EIR, 5 57 3% EER{LKE THRHEME~IL 4
FIOF-EERARELL, Tuv X%, 1RUE
L LTE/ 77—+ Vi PCNA ik (PCl0, =F L
ANA AT AT A, TH) 2 4T, 24 HRRE S &
e, TEY Y - ¥FF URAERETRAL, 3,3
VT IRV Y ARG (DAB, FCALY, BEAK)
THREIEHE L2, MREEE & AT 5
WLz,

W 2250 B o> - H G B o I {k DNA % & H 3
% 72 ®, TUNEL (terminal deoxynucleotidyl transfe-
rase-mediated dUTP nick-end labeling) 4+t % 177 -

7e. W%Z 74 V1%, ERTI05E 274+ —¥
K (20 pg/ml) LFH, 3% #@ER{LAKFEAT 5 5 HINKE
BV FF L5 —¥ 2 ARG L, Apop Tag kit
(Chemicon, Billerica, MA, USA) % AW T H4ef L,
DAB THf S R8I L7z, MIR%E & Rk Mz
Z&HH L, TUNEL Fidiiafiz s L 7.

4. FREHFRVEEAT
FaTF R AT IE Student D ¢ #RE & H, fafRss
5% Al & A EAKEEL L 72,
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i
300
200 [
100 - .
40
(GE)

6 TUNEL E3M4#RREEOFHE

W rer) | FGF(-)
A iEEp REH
%
4 0 2 4
itk (&)

a : EHRIEBAI LA TUNEL BE14MRE O FH1E.
b :D#E6, EEEZ £ hD TUNEL BRI O FH51E.

() B FGF(+) [ |FGF(-)
4 _ I R
3 %

[ |
2 I I
) f
0 2 4 @
itk

7 ETREBEEOFEERFHE

w R

EBRIERINTHMAEOE S OFEIE, 1.94+
0.15mm TH o7z, MERICHD LHOMROK
213 1.83+0.10mm, ffif% 2 8 TId FGF (+) & :
1.99+0.10mm, FGF (—)#f : 1.88+0.13mm, i %
48 TIZFGF(+)# : 2.12+0.31mm, FGF(—)# :
1.974+0.19mm TH ), TSI EEEITLE
Moz,

B BT B iTE R OMIEE O HEIX
1,841.6/mm?>Tad - 7z, fiif% 2 A TIZ FGF (+) & :
3,969.8/mm?, FGF (—) # : 2,007.8/mm?><T& V) , FGF
(+H)BETEBILEHETH -7z, Hitk48TIX, FGF
(+)# :3,794.4/mm?, FGF(—)%# :2,444.0/mm?>T
HY, FGF(+)HTHEIIBETH > 72 (X 4a).

BRI OMBEEE OFMEIE, Mitk2H, 48LE

LDIZFGF(+)HCTHEIIBETH o7z, EEHTIE
Witk 2 ATIEFGF(+)HETHEILEBMETH o 7225,
Wt 4 W TIIHEEED L H -7z (X 4b).

BRELERAL 12 BT A AT IE % D PCNA Pt #ifa £ D
FHfEI 97.0 B TH o 7. #ifk 2 TIX FGF(+)
# . 224318, FGF(—) % . 1388 T h, FGF (+)
HTHEBEIS» o7, Mitk4HTIX, FGF(+)% .
244018, FGF(— )& : 993fT& v, FGF(+)#T
EEICEMELRL(M5a).

Wi5ER D PCNA BRI O T3 E 137 % 2 54,
4L HIZFGF(H)HETHEILEETH 72, EH
HTIIAMAE 28, 48 HIZFGF(+)# L FGF(—)
HLOMICEEE %2272 (X 5b).

BISZERAT 12 BT A HTE # O TUNEL [EEMR £ o
SEEIZ 1093 TH - 72, fiifk 2 B TIZ FGF(+)
T 0 183.7 1@, FGF(—)# . 290.2f@T& V), FGF(+)
HTHEIRETH 72, Mitk4ATIE, FGF(+)
B 01205 1#, FGF(—)# : 26148 T& b, FGF(+)
HCTHEIRMEZ R L7 (X6a).

A #%E o TUNEL B P4 M fa B o SFE 35 8 1345 7% 2
A, 4L HICFGF(+H)HTHERIRETH - 72.
FEEHTIIM%Z 28, 48L& 12 FGF(+)# & FGF
(- BLOMICEEELZRED L1 >72 (K 6b).

WL EE O P E e Al E, WEETIIET
(n=6)0 T Tho7z. itk 2 TIZFGF(+)%F 1.7
H(n=8, 154 :4, 25 :3, 345 :1), FGF(—)# .
135 (n=6, 14 .4, 28 :2)THVY, FGF(+)HE
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X8 ffitk4:8, FGF(+)BD#E#HI% (HE &)
a : 55ik1&. KFHIR IZIGMMAEBIC K Y E2IICEAEI N TV 3.
b : &IL1&.

L FGF(—)HOMICEEZI o7z, Mitkd4HT
D EEMFEMIC L 5 ST FGF (+) # 25 5
(n=6, 14 :1, 24 :1, 34 :4), FGF(—)# :
145 (n=8, 18 :5, 2K :3)TH»H, FGF(+)%F
DERYPEEEEE-72(A7, 8). &8, £TD
BETLEDEDOL DI h o7z,

£ =K

FGF2 % L O ER Tz I kiEkETH h, 4
PR ATE VIO L F D 7O TER R ERIE TR
HeMETa2R 3 mong, BRMEH LoKE
GEETHL, ES5F N, KX Lexy )7
ELTHWALZ LT, FGF2 7 E O ER T % ffi
HIAERH S €A 2 EATREL 2 1), T4 QALK
PEHINSDH A0,

FAWRDOBWEEN KL, HREEZIRETLIHNT
FGF2 4 &, 2B ERTOFMAINAAL N
T &7:679, Webber 513 AL % 5§52 L, FGF
2R ERE AR THH I E xR LY. $72,
FGF2 37 R b= AEHZETAHZ LB HILN
TW525, bt oMK HwHhEThd
DB AR TOHEEIT .

EALIC & B ARDOBEREIC O W TIE, 1936 412
King 5128 ), BHFEIAEZLH L) bEATVE T
EATRENT®, FOHBEE LTIE, EEHIZOA
MAEAFERET S 2 LY, WFBOMILD DNA &
B, MO EESTERTVWDLZ R EDHE SN T
WA SR OEBRTIER S N7 AR O &k
DOFHMEE, 1.94+0.15mm Td - 724%, T 1.73
mm, %ET273mm EEVSH -7, LHrL, iiE
%, Wk28, 4. BOVWThORIZBWTH FGF
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(+)# L FGF (- HOM THRRICAEER I
oz, FRAWROIMATE Z384% 15~20% & Vb T
WAV, F 72, Roeddecker 5 17 FDFARIZBW
“C, x2S 1.5 mm BN 7-EHAIZMATICZ L < H

VB TH B ERBRTWBYY | SEOEERT
ﬁiﬁ‘/i’éﬂka—P W O EmihiL, REDODLDTH >
THIMATAZ LK ER LIS WEZICETEL TW
LTSI NG.

SllofER LY, MIBEE, PCNA Bz
FGF(+) B ICBWTHEICEETH Y, TUNEL f
AR ECE LTI FGF (H) B CHEICKMET
Hot:. ¥IF 4 Far )Lk FGF2 AEA KD
My 2 2 L, 2> Az © DNA Bt
2L 7oA R, R BEES LA L2 EI OGNS,
EITFEROMABIZ BT, MRB%E, PCNA M
AR %, 3 & OF TUNEL MRS VT
FGF(+)# & FGF (=) B L DBICEEEN A LN,
FGF 2 1303 oM\ /EH Lz e b/, EHE
EBICEE L T, %% 2 T FGF (+) B CHIKL B
PHEEIZEETH 7. LA L, PCNA R
%> TUNEL Rt S0 IS MBI ICE BEITED 5
ﬂf‘fl")f‘ FHBIBEICE L T, fiifk2, 48T

, iR 1/4 2 5 FEEHDOBEIZO W TIEFGF
( VPRI TH Y, MR OEEHHIT FGF(+)
BHTOABIEINZ., ThODEREMD, FGF2 A
WO AR IZ/ER L, BRSO E %2
S, FEHBOMER LA L -TREESZEZ N
5.

Arnoczky 5 1Z 1 X 0)4:}51 P I A7 B I MEMT R &
ERCL, S5 ICHERTRIZIEST L2 AGE&EEIC
D7 W (vascular access channel) % 1 2. 7-.
Z ORGSR, BRI O ME ASHEFE L, #7410 8 TH
MEVEREIRALARIC & 2R D N7z L i L7V,
ABFZE CRFil L 72 KERTRIE, Wrsl254: A s
FBLOWEIZAHEL TWALETIVTHY, vascu-
lar access channel [Z3E\Vy. 4[] DOF%E Tlx FGF(+)
HICBWUINR 4 A CTEELOBENES N,
FGF 2 IZi35 ) 2 MEFEMEHMO N TB YWY,
FGF2 L ¥ 7 F > /v4 Fu 4 )73, vascular access
channel |2 X 2 585N F & 12 L 72" gt AS Rk &
N7z F72, BEZRIZL TOW AW, BB L
ZBLTWBEZENL, HFEDOWHEEIZFGF2 2MEH

L, WEEH sk EEMRESEE L2 EZ O N
518

—7J7, Tumia 5 (& invitro DEEEIZB VT, FGF2
HRBREEL D AT  FEEEROF HRMA I L T
Mg sE, MBEAEEERTRET LI L ERL
728, LaL, SEORZLOERIZ, ¥IF N
4bu7w%#r07tttﬂmzﬁ%ﬁ%®%

SIZEEMS L, HL 22 idEons
75") 7z,

FGF2 ¥ 5 & LEIMICE L T, 7#Fo
REBIEIERE Tld 10,g d L <12 1004g ® FGF2 % 7
HEOEKY, 7% OFEEXRIE(1.5cmX1.5¢cm) T
mmmgwﬂmzémaﬁmﬁmmf%ﬂ%nﬁ
BEEHol b OREND L. EBEHGEL S PIE
BOAMICEE L CRIBHEOIMM, KESICL-TRL
5 ENTFRIN, FARBEIIOVWTLEIHES
M DPLETH 5.

AROBETRINTHZ2EBE 4 BOBETH - 7
72, BIRBR OB SBOBETHL. T2,
ARSI D A Th AN ERE A EREED R T
FHIREDHET 2172 ) TETH 5.

AFZE 1L (BF) HAR R R — VBEEF S OF
B 18 SEFEMFFEB R & % 21T 7=,
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A Case Report of Diffuse Pigmented Villonodular Synovitis that

makes Recurrent Hemarthrosis and Joint Mouse
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Pigmented villonodular synovitis . Recurrent hemarthrosis . Arthroscopy
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RIEFNZBWTIIAMEDSTFR E 2 VEBMEEL 2723 X5 12% ), MRI TOHEKEOZEIZ
BETH o 17O NZ RO REM BTG & W L2372 <, S MEZ ) R L
7.
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FEARAHEEI 2R L, BEETHBROEREZEL/-b0LBbh s,

SR BFERLFENETRERESFEO LB ICERE L OORBBENLETH L LEZ L.

FrUEREEL, BEPNEREZE L 72 PVS I
U ®IC L, BIEEETICHE, BIOERDREZITEVE
MR AERZBZ1BZERLZ20T, HTOXHY

8 35 MK B A B 1% 1 I %% (pigmented villonodular EEEMZATCINTHRET 5.
synovitis, LLF PVS) (X KBEETIZ5A L, FEETIMIE -
MR - I x2 FH/RETHEBTHY, F-Z20HKE fiE £
WH LT 5.
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20054E 3 Ay, ¥ v 2 R7 2 v FEERIIERE
HELAZTZHL, HEFRELr T2 LEABZEINT
Wi, [dE4H, Y RNy s x o CBRICHELE
REREER - MR 2 AR Ubi 2 Wi L 7o, P hElR
PRE) % SR O PIE R (I T O BT % 15¢cc iR
7o, HMXBBICTHOI» BB T (K1),
MRI b i+ #8047 (anterior cruciate ligament, LT
ACL) D A" #1% % 588 72 (X 2) A% Lachman test, Fi /7
FlEHM LT A MIEBIZEETH Y, BHE T Eh ]
FR % 72 <, McMurray test  F214 12 TERAFAYINEE & fiti
fTL7:. #BE2 AL UNEY) REERL .

MZH - » I TE LI2hME 4 SRR X 0 ElE
METRSHR L YR e L. BEkE 2520,
YL D BA BT 25 cc & RR& 7. PAET nT B3 R b JE
i 120° /i —20° & 3], Lachman test - N-test -
A& LRBRIVINLBEETH D, MRI EE
= FEICHEE M TR0 (M 3).

F D% S RAFRNEZ fil T 5 b BETILAE % # D &
L7z72%, PVS, BEWTMES B 287 & % BV 2005 46
6 HPBEEIEE TS FMhEAT L 72, Arf i3 AR I BE 7
MEDBGL, Mitkl 7 BiIZT7a2N1 7 - Kik
R L7z, itk 4 » BICTRBRBIEEHIE A/ A=
d3em/Pem LIEBEGER{ F v s F I 27
BimL, MEf1FEOHE, MRI EHBHL 22 EiE
ROFMMAZROT(M4), BEXBEDO TV,
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BIIZEIBR L7z, ACL - PCL - - H M - kB (218165
33D o 72 (H5).

RIEFR

P EIRICHETE L, ME O &R I3ia A
fax & O EHMNEOMBEREIE S S MAEL, ~E
DFEY U EERLHRL SR L. BEEIE
EE OB BRI N 2 MR DO IEIEE b 5ED, M
WKANEYTY) Y OREDROZ(H6).
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PVS (2 201€, 30fCIZHFFE L, MEBEET BB Hi &

Vo o KBEIICEET A BN INGEETSH D,
ISRV TARTSH ) MHEIRIIIERE 12T
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T H 2D RIFAEEIHE S TWw2Y, £
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BIENARIN RSB 2 LEE LIZAR—VIME - B
EOREMNEIZ, FH64HI(25%) THo72. D
IH, AR—VIMBEIZHEINS L DIX57H, EE
G 7HITH o7, ARIOREMETIE, AXEELG
A3 AA 12 1 (UM 11, EE 1), SER TR
10 A2S9 - (4ME 6, BEE3) & 2N 2307
(B 1), ARk EBIEICBWTS, 3 AA13ME, 10
A7ns12[Al & S Em 2 720 72 (K 1).

2007 EEE O RIEHEIE, AKR—-VIMGIZBWT
9HIZ18(EFEXH) &L THY (K2), AAKR—
BEENSORIEIZIZ10 HIZ32(GEFXH) & A7
HTEEC T CIREMIM 2 2 L 72 (M 3).

FRBIUOTRICBIAAR—IME - BEDOSR
EHEE, FhEN6H], 516ITH 7. T,
FHER - (R OSME - BEERZ TR TH - 72, FER T E
LTAR—YEEIETTRICEAELTEY, BE
BRI 11% (7/645)) Th - 7. T 72, IS - A
IO ERKIZBWTIE, & TOEENFAR=VIET
Hol(F1).

FRIAIEZ FAT L 72 b DX 3BT, FEEEMS
47 (AO 733 : 43-B2), Jones HiF, B L UBIHM:

15



BARAFEVOL29 NO.3 134

x1 FEREBLAI R K- VEZEDOHE M)

BUAR =V IME 18R —y EE B
GHES - 1A% 7 0 7
SHEITHEE, MiRE R L
)3 6 0 6
FiE-HBHAZE
Fhs 44 7 51
iR, MG e L BRERRE
JE w50 4T (AT Jones F T (F+4i7)

BRIBYESS 5 e & 20 a3 (487

B 57

7 64

(. #FxH)

0 %ﬁ:’i"ﬁu
8 e,
9 10 i
12 1 (A)
7 feteieE () [ EESRGEExE)

X3 X FR—VEE & mELR (2007 E£%H)

ES5HEEETEFHVPENENLIFITH 72, 65
HREERENEIZERESIE &) Ledh ok
5, FOMD 260X, =X VERRIO AT 1 AV
Fry P TERBEL G AR— VI - BET
Hot-.

£ B

FEEFICBWTIE, 28 B9 25 ZOETFITH RS
BEETLMODPDAR—VIMEB L AR — V&
EHPREEN D) FEL Tz, ERY kS #ER
BiZAFI8IEITHY, JU—r7Tad vy h—F— 4
BT 5 FMEbEz 2 m A 110~160 B T & - 72

16

EVI)REV L T B Ao 728, FERAR
HBEPOHETLL450/AETHY, 1RG4

D OFCEZZREEITEM L Wb EEZ NS, £
72, ] = TuYy h—F— L0R/NE 1 RE Y
DOIME - BEREB16ETH- 2L DHED
Y MO FAITF— L L RSEORKEHETH L L
E2OHbNA, 2612, HEP LY SREFOZEE
MABWI EN5Y, B — ZICHE LERMRE
L hnrl, AR=IIME - BEORELED
WINT 22 LRI, BEHLNUFEL ARSI
&, RBEOIL KR B GERG 2 L OESH
FAR— MERIOFTEEDSLETH L EEZ S,

ABEHIZBVWTIE, EMEBEBLTOAR—VH
5 - BEEREGKL, AXERGBTO 3 A & AR
HRTEOI0HIZEZHELTBY, L —=» 7 BtEE
BICBUAATAANTF 2y 2 2 EDIAT) —=
YTETAVTFA v 2 bL—o U riRE BXUE
B.-a—F - r—F—0a2r T4 a MY
T BEGEN, AR—VIMG - BEREDOTFHICE
ETHLLDEEZ LN,

—REIZ, o —BEICBWTIITROMME - &
ENLNEENDHY, SEOFEIZBVTHT
BDOAR= VI - BEEDHEEH80% & Eh -7z,
$72, HEBEFTBNOGEIIB VT, &#F - 1
BV EL, FMNINEL SOREERIH4 7
AMZE L2 EhD, BHFEBFESETIZ, X b
Ly FBLUOHAIIEOREL, MRIE§#mER &
RV EBROZH AR, BEBLEFEML, B
HOBEYITR) ZENFEETH AT, 512,



FRAEFD ) L 2B, AFAHNVF oy Z7IZTR
FEEREHEENTBY, Y—XVHEBRMOAT 1 BNV
Frv 7 OFRAMIRBEING L &I, FHfER
BIEHROVEN A ZZHNETHDH, 72, HiLw
BFAHEEST LI, FHRWKCATA VT 2
PERTAILDILELVLDEER S,

& &

mL#%JU—f’ﬁ%Lt77y7—/mm

Ty hR=VI T TIIBITEAR— I - AR—
VA DA
ZNFER BARA AT & AN TIRICA R — V4 - B

EDOFEMEA I L T,
THOAR—V M - BEEIX, ATAAVF Ly
JTAZ ) —Z P EETHY), HBABH, G
W, BLUOTFHPLELEZS.

X

1) BEE_EH,J)—F - Tatyh—F—24

4) Junge A etal :

BREEVOL29 NO.3 135

B R — b OBIR, BEREiRRPLE SRS,
7 . 10-14, 2007.
%%Eﬁﬁ#:JU—ﬁfmﬁvﬁ—%—Am
1EMOAXRKE BT 2HBEORE. EBAXR
2358, 251 403-408, 2006.

g SEH» ] =725 7F— AT EME
2B % 5EMOIME - BEE. AR REE, 25 ¢
355-360, 2006.

Soccer injuries . a review on inci-
dence and prevention. Sports Med, 34 . 929-938,
2004.

FSRIE=EH) . 7u v h—27 7 7 RIS
BIF B AR—VIMEB L UBEED AR, B
EiAVEE, 27 1 121-128, 2008.

Rosenberg GA et al . Treatment strategies for
acute fractures and nonunions of the proximal fifth
metatarsal. ] Am Acad Orthop Surg, 8 . 332-338,
2000.

Low K et al : Jones fractures in the elite football
player. ] Surg Orthop Adv, 13 . 156-160, 2004.

17



BARAFEVOL29 NO.3 136

EmiR e AV CHEBERAMEISNEBEBEZITE >
XV EFD 3B

Ulnar Collateral Ligament Reconstruction with Gracilis Tendon in

Javelin Thrower

AE R Yoshinobu Maruhashi

Shunpei Okamoto

@Key words

ey B R B 0 R s P, R V) e, AR

Ulnar collateral ligament reconstruction . Javelin throw . Gracilis tendon

==

HEY . @ik B CRAAESTHREEZ T2 2R V REFOIFZER L 2O THSE

T5.

FEB | ERIRII 2T, RN ROIEICHEZITIC2 VB L TWw b, Tl EmEZ A
RBIEE S R TR o7, BHEFIME L, REOBIL»H@E L - B+ N EEHOE
fLIZHEL, AN 7Ty vy —THEZELZ. &6k 4 B TrEiEfRz <, 26 THOES

*EF LI

EE D TAIIEHEEHCCEREORREE L, A4 27 v ¥ —CTOELEETH

CtEH b TRETH » 7.

iU oI

i BE A R B 8 (LR UCL) #8518, LidLid
ROEETFIIHREL, HHEBEL 5 &) L,
BHAOBERBIIFFEF IR L VWIS R S, 40, #
iR 7 P R R ) T R A AT R o 72 R
DHEFOIFLEERL 72O THET 5.

MRBSLVAHE

PHEEFIF(ELD. ETERETHL. BHE

26, 16l HERERIIET, IRy
W) =ZHLTWb, HHEEMG> S <hE CORE
3 P53 7 AB~87A)7Zo7. ZHTIEETMRI
TT2EES, HAMLA P L AX#HET2mm U EORH
MBS E R PR DB K2 %= 38%, UCL4EMH &L 7.

FEBIE 4T3 7 AL EORIFIFEE X 1T % o 1208
9, FMixATR -7, FaTIdE % Hv72 UCL
HEXITR -7, BHEIME L, REMRERE
HioFIL (£ 2.5~2.9mm) 2> 5 L 7- B HkE % A L
BHOFIL(FE35mm) IZ@EL, A4 FHERISA »
Ty r—40mm A7) 2 —CEELZ ().

WHEIHBO Y —2BEEEL L, 0%, HEHEEIZ

IR HE T A v 9 e B T2 A

T 933-8555 & il i Ak 45T 5-10
T A 5 e 5 B TS
TEL 0766-21-3930

18

Kouseiren Takaoka Hospital



BAREFEVOL29 NO.3 187

=1 EAI
PR e WG S SR O Spn
AF iy 14 51] S LR ST T (m) ST
EFI T 18 Wt R 3% H 45.58 MRI: T2 525, WA ML AX-P:2mmbl |
DB ET PR O B K 72
JEFI2 16 B [q] I 57H 40.27 [7]
FEFI3 17 B [A] | 8% H 59.34 [d] I
RFREF

X1 =X
REBWRBEBE OB, 5B L -BHERER
FTEOBHICEL, ANA T Ty v —ERXY
)a—TEEL ..

R L 72, 6 TR =LA R BAL, 47 A1 4
THERE TR, 67 ATR) R B L7

& &

EOHEIR 1FIC @M O REMERE % R 72,
TR 4 AT ENSHIRIE 2 { o7z, BIRET
DOWIEIZ9~18 » AT, IkmacikT TOMMIZ 16~
27 AEo7. Mitk2FCHCRSZEH Lz (K
2).

EFIS 17EBME. RV FoHEEAHEGL T8 »
REBOHEIMOBER W L, B ICH2NIETh5
IO AR EREAE L. 57 A, FESGER
ELTTEETRBEBE SN, YkEZT L.
PAEA B LA X T 2mm Lo PRI 2L B o
FRAEZFD7- (¥ 2). 72, MRI T UCL 712 T2
shARE CRfE 5 &R0 (IX3), UCL 815 & 2l L 7-.
FMTIZUCLEMLTOMRZED - (K4). REEH
KRGS OBIL(E2.9mm) 20 5 L 72 BHik %
NEEOEFL(EE35mm) (2@ L (M5), AL 2
Ty —¢40mmAZY) 2 —THEHEL(X6).
BB AT, itk 4 A TOTENEHIRIE % { o
72(47).5 # A CHEKOR— VIZEHIHIRTEE L 24
D, 10 7 H TRV OFIEHE = s L7, itk 22 »
HORAETHCRA M2#2m EAl- 7.

£ ¥

RhFEERLIVEXEHLE LY, RDIXETF
800g, X1 600g & AHAFFERA— L L) L HEA3
UL Eb b 5720, M4 5 & RABE &I T~
OEFIIMAT S, T2, REE*HEIEHTH D,
BEAE-FIRN IR SO~ AHITAE
W(XK8). sz hiRIZBIFS EFEOBEED

&2 WERA

A FE WENEHIRZ L SR E T EnikE T ERBEoREm) RO
JEBI 1 — @ R B LR s 4 16 # H 16 7 39.71 87.1%
FEf 2 &l 4,8 97 H 17 7 A 49.79 123.6%
JEDG 3 L 438 18 » H 2% A 61.15 103.5%

19



B2RAEVOL29 NO.3 138

E2 ZbLREF
RIAIRSERRFRD 2mm ORAKZE 2RO 3

——

4 FilifmR
B L 7z REAAIBISE 23880 5

B%@HW@V&UTBU#%%T@%&%&

TWa. AHE0EFIETERET, IR IR
”’ HaolcZl &1 J:Z?)kaal;)’ﬁf‘ ifl, ’f’l)‘fi
B A RBLTCALRHO 8 » HUNTOZHET
%/)7’ IO NG, RDFIZUCLEE %%f_ﬁ‘
WHEM O H LR TH A L 2T I3 L

20

_ Shou_l de/r"

X3 MRI
T2 3A5R1% T RAMAIBIBHE R E ICSES (KH)
ERBH B

5 FilFrR
SEEFRIC S - TBE S M- RANBIEIEE.

729 2C, BHLLEMRICIAEEL7A— LD
REPLETH 5

T2 D 4R V\ , —REBICITREMRET Hv
B70%, RGP ITBRIR 21 i 2 ARET L, R R Bt
DO FTRHRAT XIEFY 10 mm, [E & FH) 2.5 mm & 5@
LEHmTHY, BHEEIIEI—FLET L LT



6 ik X#R

%. #O—J} T, Prudhomme 5% 1%, RN %H
\», docking technique T D FEFERE DR E 12 X 2 E W
AL, REBEEHBICIEERZIZVELT
W5, HEFEEEHCBREIET TRV
A%, Vitale S (X FEHllE & L TR %2 V7o 12
#110% & FHEL TV 5
?WL@L,i¢77D—%ﬁ,UMﬁM%ﬁE
ﬁ‘?f?lﬁ*iﬂ%ﬁfiﬁ?tfb*fﬁf, LA TR LB D #EE
BERICE->TETWDY, FEEHEL, figure-of-
8, docking technique X° interference screw [ 7€ 7 &
SEFIFELEWmENDH S, McAdams 5%
ence screw [# %€ |4 docking technique &£ V) & 5fi[& C
H o7z L L, Large 5% 13 figure-of-8 I3 interfer-
encescrew HE L ) bENL TV LHELTHBY,
FEEEEICEL —EDRMEA TR, xz<47
Ty —IZEL, BEitTFEmHEETOREIC
5&£xbu%mwéﬁmtt%m%uﬁ+mm
N/mm IZ& L, 1.3mm EANAM 2Ty v —TD
B 13 F 192N/ mm &GS hTw57, 4R

(& interfer-

Wz A A ks
1Z2.8mm & V),
oyl

BAREFEVOL29 NO.3 139

-_s %

& 1

7 fiik 438
AIENEHIRR % L.

BANAL 7T v x—DANL I K
L EVEESHEFTE 5.
FROHAHRY) OB E VO LIEETDH

%k%ié#ﬁ%ﬁ‘ﬁtw #?%ﬂﬁ@fup
—VTATR > ThH, WEMIZIZR D OFRETEEE % 55
ﬂtlll\mfa r’n i 1 ﬁLJ A—"fﬂ l,, $Eﬂf§ ﬁ;[l]'”b

Thol- i,

2 ) %0 UCL a8 C
>¥—?Mmfﬁ@&%@éﬂ&%

L ANAL 7Ty
H CECEk T

LUHETH - 7.

X m

MoBEE I ¢ B R H 2B 5 L
BEE R AR—VIE - BEELEE,
12 : 35-36, 2002,
ANFRBHIE L 2> o I PR AR AR ) 46
HEhL, 41 1 1247-1250, 2006.
Prud’homme ] et al :

ITJ D T%'f: %J Egﬁ

Biomechanical analysis of
medial collateral ligament reconstruction grafts of
the elbow. Am J Sports Med, 36 . 728-732, 2008.

Vitale MA et al .
lateral ligament reconstruction in overhead
athletes. Am J Sports Med, 36 . 1193-1205, 2008.

McAdams TR et al :
reconstruction methods :

The outcome of elbow ulnar col-

Two ulnar collateral ligament
the docking technique

21



BAREFEVOL29 NO.3 140

X8 #%ieFDst 5!

versus bioabsorbable interference screw fixa-
tion—a biomechanical evaluation with cyclic
loading. J Shoulder Elbow Surg, 16 : 224-228,
2007.

6) Large TM et al . A biomechanical comparison of 2
ulnar collateral ligament reconstruction tech-

22

niques. Arthroscopy, 23 . 141-150, 2007.

7) Magen HE et al : Structural properties of six tibial
fixation methods for anterior cruciate ligament
soft tissue grafts. Am ] Sports Med, 27 . 35-43,
1999.



BREFEVOL29 NO.3 141

B+ FEHEHEE N EERES OB AHRIERTE &
AR —" BRI DRET

The Examination about Muscular Strength Recovery Process and the

Period of Return to Sports of Re-injury Case after

Anterior Cruciate Ligament Reconstruction

1A %8t Shigeki Yamamoto
S FEZY  Takahiko Hoshida
AR FRf&Y  Mari Hattori

w0 %42 Hideyo Miyaoka

U HiEgy
UM
R ATy

Setsuro Kuriyama
Mikihiko Watanabe
Kazufumi Nakamura

@Key words

Ao S AR, o T PR,

SR )

Anterior cruciate ligament reconstruction . Revision anterior cruciate ligament surgery . Isoki-

netic muscle strength

L 3=

20024 H £V 200743 H £ TORIE

Al e v 2 ERHEAHES 77RO 9 b, TR

deVc%ot.%mv%mmHL7m77A INEY, W TAREIELT, EX
FRBERFENAT y PR=IVEROMEGITE 12 BRIZEH L, B2 2 1, FERIIZREE 10 B2

JT, BimiEl, §imE, X#EGEEBE L.

DEFITREE L, JEEIRECEHL T, B0

BIEABCDI, BR\ECEHYD - 72, @QRGREMIE, HEAESED 7205, HHREE

DITH A3, KE W@ H - 72,

U ®IC

A+ 8ara s LT, bivbiuig, Bk
EILVFRY % mwthJMZ$ﬁﬁ¥m fiti
ITLCTE. £7:2005 FELLEK, AR—VIEREHD
WZDOWTHET LT &7 40N, Mik1EDAOR
WIZHEBI 2 512, V) & L CofhREEk s
HEimke ], R EAREOE R & LT X #EaH

IZDOWTHEET L 7.
WRE LV AHE

2002 % 4 H £V 2007 4 3 A £ TOHEMTAER] X
TNIETH Y, B1E363 0, K408 ETHY, F
YR 261 CTh o7, BIHEFII2BTH - 7.
ZD %N T, MY EEFHH]E 28 i (3.6%) Th -
72, FOHBWREL 7O 7T LTY)NE ), #H8

LA e At 1) HAHE
T 213-0013  JIIW i e ide X R J 120-2
(AR R BE

TEL 044-853-5311

T BT BT AL B
Department of Orthopaedic Surgery, Nippon Kokan Hospital
2) WHIKR SRR TR 4
Department of Orthopaedic Surgery, Showa University School of Medicine

238



BARESFEVOL29 NO.3 142

1 OKC(FEEESH 60° /7)

*THEMELT, ERTFHRERFENAT v A -
WERDREGIRE (2 H UAGET L 72, FEMERNL, 14
BTHY, ) LHEMEGAIT4BEAQEDN2M, 14£
DiE28E)THAED, BETORBEIFMEIL 2T,
W87 HE10 7 HTOHBAEGI1LGIToH )

P 1EDANTH 572, Eflt T, FHER 19.1
i Cd o7z, M TOR A EAME 2 5] % Ry 7z 12
W7, FERTZLEE 2 i, JEMIRE 10 oo, O%
IR, @uNFEEETAE— v EREOS R
1, @®aloEEE oMK, @OKEHREMALTHE
L, WO R % e L 7.

FrisE L, BaEENEEE (LI OKC) O #llE Tl
ﬂﬁ& DlEss, =) T— wcmwm,7—A
Ly 7y A4 7%HL, BTKROREMEHETH S
Leg Ext/Flex #i{F %, A% ) Tithebtrz. AR
BIZIE, BEOOITHMEE R 5 SRR
LRI IZEEL, Mmﬂmtﬁ“”’%%wk
@Eﬁﬁtﬁmfw WO EFEHHE ~ > T
ThoTY Y VICEHESY, ZOMEIZRESAX
@E#Héinktvh?é.ﬁ%@:@ﬁu&m
LTl S ME, FMErSmili~NEZH Iz
BORBHEIEARASZ TRV ETZ LIRS,
EREIZ60°/Fp L L, HlEfEix, 3moE—2 b
AL, RETEBILLZ(X1). PES)E
$H(LLT CKC) oifllE L, FEEDO~VF 7727
vavsATERG, VTOAZ Ty VEIEERAT
b, BUERE (I L CRERIET 90° T, TR & fRRR
AEATIZ % B &) 72 e B ETTE th e S22 2 & B

24

2 CKC(FA:EEhEsH 20cm/#)

i R AE N Tiiebe7z. #llwE#E X OKC
60° /FPITHIET 5 20cm/Fp & L7z, MEfEIX 3 [
E— 70z FH L THRETERILA(H2).
7z, BEEHMEMAIL, Moore T, MEBAEIEIT X #1%
(2B T, tibial crest D IEEAE B2 TodEM &, I
FHEEEmE O TALEE LY. KEFIZiX

Students’t-test & F\», faf&# 5% LT T uTl,f

=

TIPSR & b, EFIIEEMEE TH - 7.
B COMBIZOWTIE, EBA8» H EE
BIB:107 HT, FHI»HTHY, Bikobib
NDOAR=VEFE7TO 7T L7254 L TRIER
weBbhs,

Iz oWnTIE, MEEOmHIMEIIME3 »
AHIZAT ) A%, ORI To OKC Mg &
fEfAREICOWTIX, FBIREDER A (X OKC
AR AR ) 121.6 1t - 1bs, fEI{AE L 86.4%, HEH]
Bz Eh R 72.71t - bs, fEMIAKELL
d%%f%U JEWT B (LI R B2 R 4 97.7

, EHREMKE] 76.9% TH ), EV LD
t.UntU%mHLx+—/@mh®nﬁ@ i
BB ORADZ OBH 2 5 RKEH I A
R (F—L)ER L ERA B AR
)G AT D HER CTh - 7225, FEB A (247
%57 A, EFI B 7 » B, FERBES 10 51X
85 # A(6~14 7 ) THo72. ZO“AK—



BRE

x1 BR

PRI 2L JEFFIT 8T p it
OKC fitj H/f 1 (%) 80.3+2.4 88.5+3.7 p<0.04
OKC fi & B R H (%) 59.6+14.7 749+12.4 p<0.1
OKC Ji i ./ttt (%) 87.7+9.8 90.5+9.2 p<0.7
OKC Jif: il B AR I (%) 39.6+6.8 47.6+7.8 p<0.01
OKC /EME M (%) 68.3+15.4 64.1+10.1 p<0.6
CKC B/ (%) 80.0+5.6 97.3+149 p<0.04
MEAKR =V 5mETH) 6.510.7 8.6+1.9 p<0.05
e et (0 ) 137+ 1.4 112+19 p<0.1

#=VOL29 NO.3

143

WA T E R TR ) T T 5.
fbManwfu OKC & /fl 1%, FMrs
T 80.3%, FEFHIZLEEIZ885% TH D, HIMIHEFED
139 AhE L, ﬁ%%%ﬁwt@<mm OKC f
AR L, FWTZLEE I 59.6%, JEFEITSLEE 74.9%
THY, FHEREBEINSWEHWD D > 7205, FEE
E7%h o 72 (p<0.1). OKC i Hh 8 /I L, FRmrEiss
87.7%, FEFWIHEE905% TH V) HHIHHEDITH A
/Jé#ofﬁ>?§f%ufﬁwn‘@<oﬂ OKC Ji#
BB AR E L, FRTREE 39.6% C, FEFMTREE
476%TH 1), ﬁ%“ﬁmiv#4é< FEE%
o 72 (p<0.01). OKC &l JF f b 13 75 W 24 8
68.3%, JETHWIZLHE64.1% T, HEAE L -7

<0.6). CKC /&1, ﬁ%“ﬁ&m%,%ﬁmﬂ
ﬁWS%T%D HMHEEDIT) IS, AEE
%72 (p<0.04).

M@Xf—/ﬁMLwad,ﬁﬁtééﬂﬁﬁ
LTEBY, BEREICLA1EFE T TOMMIZ, FHHr
L6572 HTH Y, FEFHIIREESE » HIZHART
B 72 (p<0.05).

X MIREFIC 2DV, g R ML, PR
13.7° T 0 JEFWIREE 11.2° 120X T, FHHTREEC
KEVHEND D - 72705, AEEIILD»-72($<0.1)
(£1). FAraioBEIOMEMEIL, BITZES,
IEFHMZEE 45 TH VMO LI Lo 72

£ B
TR 134T, STHO &% HV 2250 2 &

HEENCTH L., KEEEFHoOBMEOKSIE, &M
TIEAM HIE STHREEHEMZ 2 HIZL THEZE5~6

mm, PL # (X ST d % 2 EIZL THZE 56
mm & L, ZH5DO)FEINE L TREH A E IZH
BLTWAD., BRI 2 L, KREHOBHED
KEAY, FEFIA D AM5.5mm/PL5mm, %iEf B © AM
5mm/PL5mm, T& V), BhifzliZ KRE/HL: & &
DREEM(NDOEL YT AL MBS
Mol BEEEO 26 OSSR T, K
HOBHEEEETAM, PLEDICHRLTEBY
M RO BHEOK S REFIE I TDILbI O
WTIIEBETHY, "HMICET X5 AKR—-VHEEH
I?BT&MJ FMFFHCOREIZ R &R L 7.
IO, BEEMIFILOMEIZBIESTICHN
1~ 2mm?ﬁﬁt FUINTEIT CTHEEE &N L,
B 2 SERAL L, STHE% 4 ECTHEA 7~8mm
ELTAMHEIL, GZ4ECTHEE6~7mm & LT
PL HICREME L 72, FREMRO ) N E ) 30 & ([
ML L7228, AR—VHERKIE 1~27AELHE, K
AL 2HHIZELEZEFIIL TR VDOT, W0
b 3EHORTZIT v,

bhbhil, BEBROINEY a7y L LT
WH%2HCTCPM ZBMEL, 1 ATHSMESE, 3
FTHEEEZEH L TEMEL L, OKC UYL oZ#mic X
NN —= 7RG SE, 3HETREZ HEE
ELTWwE., ZORIIARSIZELT, FAIE LT
(M= X8 EVCIEE == T ¢
LTw5. 3~4 7 BICTHEEMMITEIE ZHB L,
BFELAANVICBWTIZZoOBH»SYaxF ol
DEVWAR—VER»HFFT L, 1 ATOHEMHHE
267 H, F—L#HBIE8~9 v HLLTWwA, $7-
LoV —3arLRXVTIETyaxFrriderH,
HMEEHIZIZ8~9» AT LTV A. 7, F#

25



BURRFEVOL29 NO.3 144

MR ME L LT, OKC, CKC #4237 HH X Y,
17 BZEICHlELTWS, TBEIIBVT, £
DFERDP O AR — VTG ETHN & DERIZONT
T2 — FRAE L) OGN LB & DREfR, é
SICFEEB, FAROEHEDHE, FREH OB
LTEEY, FOERICETE, AF—-VER
IgE L TX /.

Al F R EEROBRIC oW T, EEEEH
it BTBEEDICHEL TWDL EEZLNLED, iE
ROW|ETIE, —REAYIZ 5% B 2 O BEIZGI 2 F1E
T5. L2»L, SROHEETIX, bhibhoeko
FBEE, 3.6%TH Y, fifikO®mE LD KA -
7205, DIUOLNOIEFD LTI, AKR—=U LN
DEWIEDLFRERNAT Y hX—=VF— L TD
BRI 12BR2BE07%) L Ero7-. 2T, H
B DWT, OZHE K, Q@RI BEZRO AR —
VIRREDSERER ), GOWEFHERZORME AR —
VHEN B LUK COMM, OREREMTIHE
L, JERIrEs) & e L, Mo R K% & Lk
L2L, ENnFhof, 50w, FALHEETY,
ER(F—2)I128D, LR, BEHELE) LE
ZAbNh., ZZTHEDINE) T—ar%, [§
C7us I LATRITTAERLE LT, ELFHEHREK
Ny b AR=IVE OB ROIEGNIZER LG L
72, T DF—LDOLNVIEA AL 2E O EA
D1, FEREENATr v PR—LVERIIEL, £
GRBNOBENR LT, HEBRED/INT +—~
CAWURETH L EEZ BN, WL, F—LDH
EDAY TV 2a— V7% ET, BENBREICARTHIZ
TAH"ZENLL, TDOF— LOBFWEED, 12 i
2%&%#otk%xbht ZiErREL L IR £
TOMBIZoWTIL, 2fIFEEMEE T, M2

ol BITREED, Mk 1 FLUNOBFEIE TH -
7z,

SEFEHITREIZOWTIZ, OKC 22T, g
@%ﬁﬁt%ﬁk*%ﬁ%“#@ﬁiﬁ¢é<@
BHEIFEEZRD. BHOBELIZOWTIZE
Mo 7z0%, KREIIHBAEEDIZ) INELE
HEERFO. CKCIZoWTi, B/, B
HHEDIZI DN, BFEEAERDI. EHIZAKR—
VERIZOWT, WL EFERLTBY, HE
FCOHMIZ, BHEBEG»AL 72 HA=FY

tIII

26

657 A)DIIH A, FEBEER(6~14 » H="F
867 ALY, BRAAEENDH-/. DELY, B
WIZehElL, JEMMIEEEICIE L T, MEHORED

BEVDIZ, HiRPREWEEEH 7. BEL N
BHRSEEL VT T ,{/ﬁb c EDORE AT
TVa—NVIZEDLETHENEREREVED, 5
Wi, SEIOKERF — A@;v_ﬁ$m1+—7
B bF:72E, ROSCHAPEEL L TH,
TEd—=Tx AL LTHEREETFTEITLEY,
HrERAENAIIHL LEEZ LN,

SHEMERH NI L BB 25 SELL BT o T
Wb, e ANy 2 AP ETH BEMD
OKC =D ADIETHIMI¢ 5 Z i, BRI Of 1
DOATHETHZ LR, THREKDHITH S
CKCOEDEHTRELEZTEHTE, EREIZ
LNV DOEVETTIE CKC 13T 3~4 7 H T
MERULSWEETADT, ZOEIZIIHETRER
WY aEr rRmhmiciamgtzoTLEoTW
58, F7:, bhibhoBFEIZBT AMHEN O
TR, xf~7ﬁﬁﬁ%@xf—7uwwﬂ%ﬂ
Elx, OKC Mot (B/fEl, RERLZ L) D
WCKC AN & b bHEIEV. 200, E
EERPBEWI a X U 7 CoOEIZHBIICIZ, A2
7y FEIETOCKC i %, EAREL EOEBD
AR — v fEH )7 213 HEAL T D Leg Ext/Flex Bi{F
TOOKCHN%E”, BTOIREIZHTTWAE. 40
DFEMZEITIE CKC, OKC & b IZfkw T F AHK—
VERBRBE LTV LIRS, LED-T, B
L, LN OBHEIZER L BHHIZL 18R
W& hd, 2RV EDIFERLE-DDEEZOR
72, 7z, Witk 3 # A OERS T O A0 O/ 710
£ WD OKC il ) & AR ELIZOWT
(&, JEBT A (3 OKC M AR/ 121.6ft - Ibe, f&MHl
KE L 86.4%, JEBIBIZZFNZFN72.71t - Ibc, 56%
TH Y, FEMREEL, FNFNFEIYDTI7.71t - lbc,
76.9% ThH ) ZN7%2 L, 22T TOVDLWY D “JFHFEN
ATAANY)NE) TF—=2 3 YVILIERTH - 7.

DEZ25FZT, EBORAFE—VEFIGET
)T, AT TIIERHBcCELWwEEZ, 10
FEU LR 2SO EBDAE - VEIEXILY AN
Ty bT—=7 2Mitkd » AE»HIT% - T,
COEHETHERAKLTWS, LarL, Shofk



BREF—LETFTIE, by LoE#HRNIrEN
DT, —HKHD“ 7y v — 2" 3% 4 2 BH
TT%’&oftiw,:ﬂuL®§@XFV1T
ERED)NEY) TEHITRICARD ) 2"OTARIEET
HbH, ZDEI, AR=ILNLVOFBVFLTE
MOELO THWVEFOEBHIIZEL W, L2
BoT, WPRILFDEFXR—= 3 v EEBRORIERE
TRETLPDHEE RS

TRERIZ I3 B DR AR & Bk s E B B~
mmE, £2R2VL3ROATAANF 2y 7 %
T o TWAED, LbhehBELWV., BYELIZERS
W, F—LOREDAr Y 2 — Vg & CHEH
L BHbTHBH-OTHY), Skida—F, “$®
MWL, BIRORHEZEOTL )M IFE
LULENHDLEEZ LN

BB OFHEOBIZRE & LT, Kha R
FHREEREAPERIN TV S, 4EIZXHO
@ﬁ? REBREMIIOVWTIE, BEEI o7

, BIRESKEWEALSH - 72, Moo
@@ﬁﬁ@%@ TiE, MEOEZ LI o72705, KBE
REAOMEIX, BRIZES TR TH L hEM
W% LEZ LN KBEEBMELICOVWTIE,
TEREB L O EEEII Lo 7.
[[f—F— LRk e L2720, JEREDS L RS,
St GERZ L, EfRzERL, THIED
THRHEET L LEZT:.

X ™

1) Moore TM et al . Roentogenographic measure-

BRRFEVOL2S NO.3 145

ment of tibial-plateau depression due to fracture. J
Bone Joint Surg, 56-A . 155-160, 1974.
AR T 2 ¢ BT+ 8 M RO O
[ & A R—VIEIRIZONT, JE, 30:285-
289, 2005.

AT (T2 © AT B M R 08 o
B & AR =V BF—ETF~OT ¥ 7 — Ml
»5H. BRAE, 58 1 373-377, 2007.

LA V2 20>+ Fg i 80y i Al 2 oD S

HHEHEIZ D W T ORET—& I EAREED
EEIIOWT—, BAKREEE 26 401-406,
2007.

AR (T 2+ A5 8 P Al 1% o0 /5700 [l 48
WZOWT—FMRIMRET & ) —. BEARKEE,
28 . 145-149, 2008.
LA SR (T 2+ BT 5 8 P Al 1 o0 57 ) [l 48
DFERFHIRRES. B 2 R 23EE, 28 1 205-209, 2008.
Yack HJ et al .
kinetic chain exercise in the anterior cruciate liga-
ment deficient knee. Am J Sport Med, 21 . 49-54,
1993.

= JI[1# 32 ;. Closed Kinetic Chain @ & 3% & iR
%—m+%ﬂmﬁ%wﬁﬂk% ﬁ%@ﬁ%%
IZ2oWwWT, PT Vv —FJv, 31.37-43, 1997.

. Comparison of closed and open

27



BURAFEVOL29 NO.3 146

b4

AT FHGEEFOEERANSEERE L
W+ B BB OR%

The Relation between High Intensity Lesion in the Postero—medial Edge of

Tibia and Medial Meniscus Injury in ACL Rupture

faH

Jun Fukuda

@Key words
A HoE iR, MRI, AEEA

Anterior cruciate ligament injury, MRI, Medial meniscus

==

A28 (LT, ACL) 5610 MRI £ T, K& MNEIEZFE A5 EGA6EG TS
HEREIRZE (LLF, H-PMT) 25707 B s 4. BRI oS EEIFB (LT, MM) {8
WEFIESREITEZZONTEY, H-PMT &£ MM G OMBE 2 #4A& L7z, 751354 BT,
H-PMT ®% 5% b DL 52%, €D )6 MMBEGIA79% ThHo72. —F, H-PMT D%\
D% 48% T, MMEEHIZ23% TH o7, AHEOHER»S, MMEEOFEE H-PMT OF
MCBBIZOHWNTELEEZ L. £120%DIEFIZBWTHE L %5 - 7225, MM 8%
737 < H-PMT %% 2 EFNLEESEDO MM BEDOFENEDNLS.

&

il

A+ 8iE (LU, ACL) 1815610 MRIE TRBRE
SHABERT T C IR B ER OGBS TE 52 L
FE<HOENTWAEI Y, ZoEREIIBEREOK
BRE 2 2 IEFOMSAIATEIZ L - T, KERE &
BRENEHRELTELSLIY, —F, BEANAIZER
BRREDPFET AL FHEINTWESY, &
DI PRI Ot R 75 58 (2 B h#0 (%
T 5 # % 97 22 (high intensity lesion in the postero-
medial edge of tibia, LT H-PMT) & L CH#ii &1
%. ZOH-PMT 3, £kl 5 5 KBEOBEHED

WZ ES, ACLIBGICHE ) MU OB L 138
D, BRI OEFNICE DL DTH L RENS
BWIEERELLY,

ACLBfE IS MEIER (BT, MM) %L, K
FORHBEN & 54 HI&EBO %R+ &0
HADOEINZ Lo THERI SN EHEZE I TV
%8710 7z ¢4, H-PMT & MM {8508 %
FETHZLI2L - T, ACLIEEIZBIT 5 H-PMT
DEHRERTT 5.

I

¥R

2006 £ 1 H7°5 2007 29 H £ TIZACL#EHTF

wmH

T 252-0802 IR E 2345
M Bk

TEL 0466-44-1451 (%5 333)

28

FRIRMF iR T ERE A K — v &
Fujisawa Shounandai Hospital, Department of Health and Sport



B2RAEVOL29 NO.3 147

1 ACL \f 5 I R181E (&) LRERDF A (R)

fir L7z 211 fiep, goml szt i% 4 LIS 4 B THa R
PG KB MRT 2 /2 L TV BEF 23R L L
7o, WRIE54 51T, BH3LH, KE23FITHS.
PHIERDT 206 7% (15~43 %), 2 o#igEF To
WMIEFY 1240 (0~28H), *BLLFHRETO
WM A3 93 H (18~363 H) T - 72. MCL #8155 L)
otz <, MCL 8B ATEBIL 14
B11(25.9%) Td - 7.

SEEEIINAY vy FR— V156, /N —FK—
VOB, Hoh—9f6l, SrE—6H, NKFIL |
4fl, Ny FR=LV3H, Z0IEN8HFITH - 7.

B &

MRI (&, 15Tesla, GEH# MRI #fHL, A7
A AJE 4mm O fgHEEIH] KB {% T H-PMT O £ &
BN EEERREL Yy S - ALY -2 VT,
MBI 2P & e IV TEIZE L7, MM a5
Tu—7CTYHANTIIER LEHEOMIZT] -5
POOHLHOEHEEHY LT, £TH—MET
ML 72 (1).

BatIEH 1L, H-PMT ® & % #EH] T O MM 485 D
IS & H-PMT @ 7% WIEF] T O MM 815 D %
A A e L 72, B S Tl T TORMY 2
A oRN%E £E L T, FNENOZHHE 90 H L
N TFM 2T % o TGN DWW T b BT L 72,

7w R

H-PMT Bt B3 ARWT (% T 4025 [F AR 23 i &
N, BERICLAEETIIRTOBENMIIZHS Z &
Ahhs (2~4). I ZIXHEHFI R O
AL T 5.

HPMT@%%%ONi54W¢Z8WGQ%YF%O

. F0H B, MM EEHEIAY22 151 (79% ), JEFHEEEH]
WGMQNMT%ot.~ﬁ,HPMT®fwé®
(X, 54601265 (48%) T, ZD 5 H MM FHEHIIL
6 151 (23% ), FEFEIEHIIL 20 61 (77%) Td - 72 (14 5).

ZHE % 90 HLAPIZ F4lr L TV B 4ER L, 38 )T
Hotl:. HPMT D& 5 L DA 1861 (47%) T, D
9 B MM {8151 A 14 B (78% ), FEFEEBHIAT 4 f
(22%)TH-o7:. —F, H-PMT D\ D it 38 fi
141 20 B (53%) T, #DH H MM FE15 B X 4

(20%), FEFEEHIIZ 16 51(80%) TH > 72 (4 6).

WY, ¢ HEE THEAIC H-PMT & MM #8153
HIBI L 72 (p<0.001).

£ =

ACLEEI2HE 5 MM 815 oA M, 6 » AL
NOEHEIIZB W TIE, 40~50% &\ ) sat s
TWA-12) - Ao MM 815D S A HE b 48.1%
LFEBRDFERTH Y, SHROWE LMK TH - 72

ACLAEREIZB VT, #EREIIC MM 815278 2 5
ZEIFHLNTWS A0 12 o0 HRUNIZER L LT

29



BAREFEVOL29 NO.3

148

30

FAFE CANEL

2 H-PMT(+) D MRI% (RERA N T2 583R1%)

3 BEKIC & MR



FAfa]

BAREFVOL29 NO.3 149

o141

4 H-PMT(—)® MRI{& (BaBr#H) T2 343R1%)

HPMT% L
48% (2641)

H-PMT Y
52% (28451)

21% (Gﬁ

BMMBHY
77% (2041) OMMAL

23% (661)

" 79% (2281)

5 H-PMT & MM B D% (N=54)

HPMTZ L
53% (2041)

H-PMT# Y
47% (184)

20% (4451)

22% (441)

BEvMMBHY

80% (1641) CMMzL 78% (1441)

6 ={E#% 90 BLIRICFM L TV BEEHI (N=38)

31



BRAFEVOL29 NO.3 150

BIEBIE B EDEIZIIEAL o7, SR
6 7 A5 1ED LT, #EIZ MM 18150544
EAMZALEVIHEDLH VY, SHEOEFTIZE
BILELNEV) ZEDLH D, ﬁ%ﬂfruﬁéc:f‘% i
MM 85 L b vk 2 5.

ACLHEIZHE ) MM BB ORE X /1 = X 4123
L C, Hughston 513, EZFHLH %+ &AM @O
FHW Lo T MM BEF RIS EHEL TV
589 F7:, ACLEEB#EZ LBICHEIHA~NDON
MR 5L, HBAENZEED > 25 2 L 2RIEED
EEBETHEIOOLNTWAEY | BEAICHENYT 5 MM
B EZET5 L, ACLAZDHEIZBWTH) KK
N5 ORIHEIEAS, BEHETOET %5 &k
L, S5ICMMEEZIZRITEVI) Z LIRS
W% Tz 5. 4N, 2EHRRHOACLIERTY,
H-PMT & MM 85 OB A 5, ACL BB OKE
DOlhE - AIABENC X 5 ZFHE OFES (Y, MM H
BrildEBI LT LiEgEsNnT.

LA L, 20~23%DHEHIIZ 5\ T, H-PMT & MM
BEPHEE L 2h o7, ThiE, ACLEEEIZES
MM F815 (SRR BRI E 2 R 2 3625H )
IBHT L, BEATEZES T LR PLOEY, %
FHU A B OBEDEW R &3 F EF LKA
TE5. ACLEEMRZICMMIEE 2R L7-ER

HTIE, MM#EHFEOREL, BEHTOHERA, &
1EtE MM 815 IR A DFE X B> T\ 5M716 H-
PMT OFFEIL, S T TMMIEEL %< TH, MM
WIFIBRVER| Ao TV EAFHES R
L. FWz, MM IEHH 7% < H-PMT 7 5 fiE Bl
&, AL TWAMENIZALE G 2 EEMED MM
HBBOHEEIEDLND.

MM #% T OB, M@ L 0BRSS MRI T
DEBWHF2EIZL VWA eé)%w SR DOFER S,
ACL#EFI2fE ) MM HHB O %, BRIIHI1E 2K
Wi THOH-PMT T, BB L ZDHMATESL EEZ
5. %L T, #iffo H-PMT OFAEIE, ACL Fins
B ICATE S & fEEO MM 5% 28 L 7-

KO BEPVETHLIEEEFRLTWS

TED

ACL 8152817 % F 1] MRI IR #0H1 5 T 0 I8

32

PRI O (2 RHT A & 3B O S L 2213, MM #8155
DHEEDIRIRE 0 %

X ®

1) @l Ao B R BT BRAL BE A —MRI
5 O —. B RRGE, 27 1 423-428, 2008.

2) Kaplan PA et al : Occult fracture patterns of the
knee associated with anterior cruciate ligament
tears . assessment with MR imaging. Radiology,
183 : 835-838, 1992.

3) Mink JH et al : Occult cartilage and bone injuries
of the knee . detection, classification, and assess-
ment with MR imaging. Radiology, 170 . 823-829,
1989.

4) Rosen MA et al : Occult osseous lesions docu-
mented by magnetic resonance imaging associ-
ated with anterior cruciate ligament ruptures.
Arthroscopy, 7 . 45-51, 1991.

5) Graf BK etal : “
nance imaging evaluation of anterior cruciate liga-
ment injuries. Am ] Sports Med, 21 : 220-223,
1993.

6) taH ARG
® Bone Bruise (3 & 222> ?
27 =28, 2007.

7) g% (32 ACL 8% 121 9 bone bruise @
it WU B EE 2 A6, 15 1 279-282, 1994.

8) Hughston JC et al : The role of the posterior

Bone bruises” on magnetic reso-

2B RENHE
*kx —j——\llL’

oblique ligament in repairs of acute medial (collat-
eral) ligament tears of the knee. ] Bone Joint Surg
55-A [ 923-940, 1973.

9) Hughston JC : Knee ligaments . injury and repair.
Mosby-Year Book, Mosby, St Louis : 150-174,
1993.

10) RikE— 32 BT+ T8 5 I C&60F L7
FAMEER. UiEkICBITLIHELHEFDE
FEHcRE. BOEISE, 28 :203-209, 2003.

11) Bellabarba C et al . Patterns of meniscal injury in
the anterior cruciate-deficient knee . a review of
the literature. Am J Orthop, 26 . 18-23, 1997.

12) Keene GC et al : The natural history of meniscal



BANRAFEVOL29 NO.3 151

tears in anterior cruciate ligament insufficiency. KRREE, 10 159-62, 2000.

Am] Sports Med, 21 : 672-679, 1993. 15) fiARE—(22 IRl 8w &M & IER
13) Sullivan D et al : Medical restraints to anterior— Wi = 4 72 6 6. BaER$R, 31 : 135, 2006.

posterior motion of the knee. ] Bone Joint Surg, 16) PAZE—HBIZ 2 ¢ A+ 8 m Al s e A

66-A . 930-936, 1984. WOBINTFAT & L ZE & L 7EBI O RS BIFI§E,
14) RF B AE A Rl -+ B R (S 19 : 135-137. 1994.

AR5 % A U 7o E Bl ORGSR SR 78

33



BARREVOL29 NO.3 152

Empty Can Position & Full Can Position (CH (T %

L - BTHOBIBENEIL

Rotator Cuff Muscle Behavior at the Empty Can and Full Can Position
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@ Abstract

We studied the influence of medical stretching (MS) which we devised and static stretching (SS) of

the triceps surae on muscle strength. The subjects were five healthy females of middle to advanced

age (ten legs). All the subjects underwent MS (the hip joint and the knee joint were maximally

flexed and the ankle was maximally dorsiflexed from the long-sitting position) and SS (the knee

joint was extended and the ankle was maximally dorsiflexed from the long-sitting position), and the

maximum isometric ankle plantar—flexor strength was measured before and after the respective

stretching techniques. The results revealed no significant difference in muscle strength between

before and after MS and a significant decrease in muscle strength after SS (»<0.05). MS is thus sug-

gested to be a useful technique that can stretch the target muscle without decreasing muscle

strength.

Introduction

The authors devised a stretching technique in which
one end, the origin, of the bi— or multi—articular muscle
(hereinbelow referred to as bi-articular muscle) is
relaxed and the other end, the insertion, is stretched,
and named this technique Medical Stretching (herein-
below referred to as MS) for application in clinical
practice!’. When this MS was applied to the hamstring,

a fusiform muscle, it was shown to increase the range
of motion in a manner similar to Static Stretching (here-
inbelow referred to as SS), in which both ends, the ori-
gin and the insertion, of the muscle, are stretched?’. A
transient reduction in muscle strength after SS has
recently been reported occasionally® % . Our studies
using the fusiform muscle (hamstring) as the target
muscle also showed significant decreases in isometric
muscle strength? and isokinetic muscle strength’
after SS. In the same reports® 7, however, no signifi-
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Displacement of the insertion /
by ankle dorsiflexion | ;

Fig. 1 Medical stretching (MS)

|
—_/Ii’_‘l Displacement

5 [}/ ] of the origin
'/ by knee flexion
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Stretching in which the hip joint and the knee joint are maximally flexed and the ankle is maximally dorsiflexed.

cant change in muscle strength was observed in any
motion pattern after MS.

Our recent study showed that MS increased the
range of motion of the triceps surae, a bipennate mus-
cle, similarly to SS®. MS has so far been shown to
increase the range of motion and exhibit an effect on
muscle strength in the case of the fusiform muscle
(hamstring), and to increase only the range of motion
in the case of the bipennate muscle (triceps surae). In
this study, MS and SS were performed on the triceps
surae, a bipennate muscle, to examine their influence
on muscle strength, and the results are described
below.

Subjects and Methods

1. Subjects

The subjects consisted of ten legs of five healthy
females of middle to advanced age who had no neuro-
logical or orthopedic diseases of the lower limbs. Their
average age was 68.8+6.9 years (mean = standard
deviation ; the same hereinbelow), the average height
was 153.4 3.7 cm, and the average weight was 55.3*
9.7kg.

For the respective subjects, three days were set
aside for the experiment to be carried out at the same
time each day [one day for MS, one day for SS, and one

day with no stretching (control) |, and the experiment
was conducted in a random order.

The subject gave their written informed consent to
participate in this study and the protocols were
approved by the Ethical Committee of the Graduate
School of Health and Sport Science, Chukyo University.

2. Stretching Technique

In MS, the hip joint and the knee joint of the target
leg were maximally flexed and the ankle was maximally
dorsiflexed from the long-sitting position (Fig. 1).

In SS, the knee joint was maximally extended and
the ankle was maximally dorsiflexed from the long-sit-
ting position.

Passive force was applied to the target leg upon the
respective stretching techniques using a Hand Held
Dynamometer prepared by our institute from a load
cell of Nippon Denko and a strain amplifier of Unipulse
Corporation. The passive force was applied once for a

duration of 20 seconds® 2 911,

3. Muscle Strength Measurement

Muscle strength was measured by Cybex770-
NORM of Cybex before and after respective stretch-
ings to determine the maximum isometric ankle plan-
tar—flexor strength. The measurement of the leg posi-
tion was in accordance with the ankle protocol of
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Fig.2 Measurement leg position (left) and ankle fixation method (right) .

(FtLbs) [ %] |
120 (
00 F

NS |

n=10

Pre Post ‘ Pre

MS

Post ‘ Pre Post
Control

Fig. 3 Changes in maximum isometric ankle plantar—flexor strength between
before and after various stretching techniques

*; p<0.05, NS ; not significant.

Cybex770-NORM, and the subject was sufficiently
fixed on the sheet in the prone position with the trunk
and pelvis fixed by belts, the knee joint set in the exten-
sion position, and the ankle sufficiently fixed to the
attachment piece with planar/dorsal flexion at 0° (Fig.
2). For muscle strength, the maximum value at the
peak torque in the maximum isometric plantar—flexor
motion for 10 seconds repeated three times was used
as arepresentative value.
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4. Statistical Analysis

For statistical analysis, the muscle strength values
measured before and after the respective stretching
techniques were tested by a paired ¢-test with a signifi-
cance level of 5%. A statistic software SPSS12.0 J for
Windows was used for the statistical analysis.

Results (Fig. 3)

The muscle strength was 73.8+14.7 FtLbs before



MS and 78.1+9.8 FtLbs after MS, with no significant
difference between the values before and after MS.
The muscle strength was 77.2+11.8 FtLbs before SS
and 69.1+10.0 FtLbs after SS, with a significant
decrease after SS as compared with the strength before
SS ($<0.05). The muscle strength was 75.1£15.0
FtLbs before the control treatment and 76.9£13.6
FtLbs after the control treatment, with no significant
change.

The muscle strength before stretching was not sig-
nificantly different among MS, SS and the control
groups.

Discussion

It has been recently reported that muscle strength
transiently decrease after SS. Although the degree of
the strength reduction differed depending on the target
muscle shape, target site, and stretching duration, the
isometric ankle plantar—flexor strength decreased
after SS of the triceps surae by 23.2% according to
Avela et al®’, 28.0% according to Fowles et al*', 7.1%
according to Weir et al®, and 9.0% according to
Maisetti et al®. In addition, it was reported that a
decrease in muscle strength by 9% continued even at
60 minutes after SS* . Yamaguchi et al'?’ paid attention
to the relationship between stretching duration and the
muscle function decrease rate and showed them to
have a negative correlation. Also in the present study,
muscle strength decreased by 11.7% after SS, the
result almost coinciding with those of the previous
studies. As a mechanism of the decrease in muscle
strength, a decrease in sensitivity (desensitization) of
the muscle spindle, a break in the conjugate functions
of the y and « motor nerve systems upon stretch
reflex, Ib inhibition (autogenous inhibition) of the Golgi
tendon organ, inhibition from the central nerve, and
fatigue have been evidenced by electromyography* 3/
and the interpolated twitch technique in which electric
stimulation is inserted in the active voluntary
muscles® 13 14,

Muscle strength did not change significantly follow-
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ing MS in which one end, the origin or the insertion, of
the muscle is relaxed and the other end is stretched. A
physiological mechanism with which MS does not
decrease muscle strength is considered as follows :

When a muscle with viscoelasticity is stretched, mus-
cle fibers possessing elasticity are easily stretched, and
even when the muscle is stretched beyond its resting
length, the muscle—tendon transition zone with viscos-
ity is gradually stretched. Accordingly, the muscle spin-
dle, Golgi tendon organ, etc., are subjected to less

15=17) Upon stretching of the bi-articular

stimulation
muscle, when the muscle length is loosened in
advance, the muscle tone decreases even during
stretching of the muscle, and impulses from Group [a
fibers from the muscle spindle and Group Ib fibers
from the tendon organ in the tendon are weakened due
to stretching of the muscle length and stretching
speed!. Accordingly, it is considered that the muscle
strength may be less influenced by MS than by SS in
which both ends, the origin and the insertion, of the
muscle are stretched.

Based on the results of this study, since MS does not
decrease muscle strength even of the triceps surae, a
bipennate muscle, MS is expected to have favorable
influence upon the prevention of injury and per-
formance, when its indication is appropriately selected.

Conclusions

1. Influence of MS and SS of the triceps surae, a bipen-
nate muscle, on muscle strength (maximum isomet-
ric ankle plantar-flexor strength) was examined.

2. A significant decrease in muscle strength was
observed after SS as compared with before SS, but
no significant change was observed between before
and after MS.

3. It was suggested that MS might possibly be a useful
technique to stretch the target muscle without
decreasing muscle strength of the triceps surae, a
bipennate muscle, in a similar manner to the ham-
string, a fusiform muscle.
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